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Preface

The E5CN-HT, E5AN-HT, and ES5EN-HT are Programmable Digital Controllers. The main functions and
characteristics of these Digital Controllers are as follows:

* Use the universal inputs to input from thermocouples or temperature-
resistance thermometers, or to input analog voltage or analog current
inputs.

e Either standard or heating/cooling control can be performed.

¢ Auto-tuning can be used to tune parameters.

e Event inputs can be used to switch programs, switch between run and
reset status, switch between automatic and manual operation, and per-
form other operations.

* Heater burnout detection, heater short (HS) alarms, and heater overcur-
rent (OC) functions are supported. (Applicable to ESCN-HT, E5AN-HT,
and ESEN-HT models with heater burnout detection function.)

¢ Communications are supported. (Applicable to ESCN-HT, E5AN-HT, and
E5EN-HT models with communications.)

 User calibration of the sensor input is supported.

» User calibration of transfer output is supported. (Applicable to ESCN-HT,
E5AN-HT, and ESEN-HT models with transfer outputs.)

¢ Use position-proportional control. (Applicable to the ESAN-HT and E5EN-
HT.)

¢ Use a remote SP input (Applicable to the ESAN-HT and ES5EN-HT.)

* The structure is waterproof (IP66).

¢ Conforms to UL, CSA, and IEC safety standards and EMC Directive.

* The PV display color can be switched to make process status easy to
understand at a glance.

* Up to 8 programs (patterns) can be created and each program can have
up to 32 segments (steps).

This manual describes the ESCN-HT, ESAN-HT, and ESEN-HT. Read this manual thoroughly and be
sure you understand it before attempting to use the Digital Controller and use the Digital Controller cor-
rectly according to the information provided. Keep this manual in a safe place for easy reference. Refer
to the following manual for further information on communications: ES5CN-HT/E5AN-HT/E5EN-HT Dig-
ital Controllers Communications Manual Programmable Type (Cat. No. H170).

For information on the ESCN-H, ESAN-H, and ESEN-H Advanced Type Digital Controllers, refer to the
E5CN-H/E5AN-H/E5EN-H Digital Controllers Advanced Type User's Manual (Cat. No. H157).

For information on the ES5CN, E5AN, E5EN, and E5GN Basic Type Digital Controllers, refer to the
E5CN/ESAN/ESEN/ESGN Digital Controllers Basic Type User's Manual (Cat. No. H156).

A PDF version of these manuals can be downloaded from the OMRON website.
http:/www.ia.omron.com

Visual Aids

The following headings appear in the left column of the manual to help you locate different types of
information.

Note Indicates information of particular interest for efficient and convenient opera-
tion of the product.

1,2,3... 1. Indicates lists of one sort or another, such as procedures, checklists, etc.
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Terms and Conditions Agreement

Warranty, Limitations of Liability

Warranties

@ Exclusive Warranty

® Limitations

® Buyer Remedy

Limitation on
Liability; Etc

Omron’s exclusive warranty is that the Products will be free from defects in
materials and workmanship for a period of twelve months from the date of
sale by Omron (or such other period expressed in writing by Omron). Omron
disclaims all other warranties, express or implied.

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR
IMPLIED, ABOUT NON-INFRINGEMENT, MERCHANTABILITY OR FIT-
NESS FOR A PARTICULAR PURPOSE OF THE PRODUCTS. BUYER
ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE PROD-
UCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED
USE.

Omron further disclaims all warranties and responsibility of any type for claims
or expenses based on infringement by the Products or otherwise of any intel-
lectual property right.

Omron’s sole obligation hereunder shall be, at Omron’s election, to (i) replace
(in the form originally shipped with Buyer responsible for labor charges for
removal or replacement thereof) the non-complying Product, (ii) repair the
non-complying Product, or (iii) repay or credit Buyer an amount equal to the
purchase price of the non-complying Product; provided that in no event shall
Omron be responsible for warranty, repair, indemnity or any other claims or
expenses regarding the Products unless Omron’s analysis confirms that the
Products were properly handled, stored, installed and maintained and not
subject to contamination, abuse, misuse or inappropriate modification. Return
of any Products by Buyer must be approved in writing by Omron before ship-
ment. Omron Companies shall not be liable for the suitability or unsuitability or
the results from the use of Products in combination with any electrical or elec-
tronic components, circuits, system assemblies or any other materials or sub-
stances or environments. Any advice, recommendations or information given
orally or in writing, are not to be construed as an amendment or addition to
the above warranty.

See http://www.omron.com/global/ or contact your Omron representative for
published information.

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES, LOSS OF PROFITS OR
PRODUCTION OR COMMERCIAL LOSS IN ANY WAY CONNECTED WITH
THE PRODUCTS, WHETHER SUCH CLAIM IS BASED IN CONTRACT,
WARRANTY, NEGLIGENCE OR STRICT LIABILITY.

Further, in no event shall liability of Omron Companies exceed the individual
price of the Product on which liability is asserted.
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Application Considerations

Suitability of Use

Programmable
Products

Disclaimers

Performance Data

Change in
Specifications

Errors and Omissions

viii

Omron Companies shall not be responsible for conformity with any standards,
codes or regulations which apply to the combination of the Product in the
Buyer’s application or use of the Product. At Buyer’s request, Omron will pro-
vide applicable third party certification documents identifying ratings and limi-
tations of use which apply to the Product. This information by itself is not
sufficient for a complete determination of the suitability of the Product in com-
bination with the end product, machine, system, or other application or use.
Buyer shall be solely responsible for determining appropriateness of the par-
ticular Product with respect to Buyer’s application, product or system. Buyer
shall take application responsibility in all cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS
RISK TO LIFE OR PROPERTY OR IN LARGE QUANTITIES WITHOUT
ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO
ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT(S) IS PROP-
ERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE
OVERALL EQUIPMENT OR SYSTEM.

Omron Companies shall not be responsible for the user's programming of a
programmable Product, or any consequence thereof.

Data presented in Omron Company websites, catalogs and other materials is
provided as a guide for the user in determining suitability and does not consti-
tute a warranty. It may represent the result of Omron’s test conditions, and the
user must correlate it to actual application requirements. Actual performance
is subject to the Omron’s Warranty and Limitations of Liability.

Product specifications and accessories may be changed at any time based on
improvements and other reasons. It is our practice to change part numbers
when published ratings or features are changed, or when significant construc-
tion changes are made. However, some specifications of the Product may be
changed without any notice. When in doubt, special part numbers may be
assigned to fix or establish key specifications for your application. Please con-
sult with your Omron’s representative at any time to confirm actual specifica-
tions of purchased Product.

Information presented by Omron Companies has been checked and is
believed to be accurate; however, no responsibility is assumed for clerical,
typographical or proofreading errors or omissions.



Safety Precautions

Bl Definition of Precautionary Information

The following notation is used in this manual to provide precautions required
to ensure safe usage of the product.

The safety precautions that are provided are extremely important to safety.
Always read and heed the information provided in all safety precautions.

The following notation is used.

/\ CAUTION

B Symbols

Indicates a potentially hazardous situation which, if not
avoided, is likely to result in minor or moderate injury or in
property damage.

Symbol

Meaning

Caution

General Caution
Indicates non-specific general cautions, warnings, and
dangers.

Electrical Shock Caution
Indicates possibility of electric shock under specific
conditions.

Prohibition

General Prohibition
Indicates non-specific general prohibitions.

Mandatory
Caution

@b P

General Caution
Indicates non-specific general cautions, warnings, and
dangers.
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Hl Safety Precautions

A\ CAUTION

Do not touch the terminals while power is being supplied.
Doing so may occasionally result in minor injury due to electric A

shock.

Do not allow pieces of metal, wire clippings, or fine metallic shav-
ings or filings from installation to enter the product. Doing so may
occasionally result in electric shock, fire, or malfunction.

Do not use the product where subject to flammable or explosive
gas. Otherwise, minor injury from explosion may occasionally
occur.

Never disassemble, modify, or repair the product or touch any of
the internal parts. Minor electric shock, fire, or malfunction may
occasionally occur.

CAUTION - Risk of Fire and Electric Shock

a) This product is UL listed as Open Type Process Control
Equipment. It must be mounted in an enclosure that does not
allow fire to escape externally.

b) When using more than one shutoff switch, always turn OFF all
the shutoff switches to ensure that no power is being supplied
before servicing the product.

c) Signal inputs are SELV, limited energy. (See note 1.)

d) Caution: To reduce the risk of fire or electric shock, do not
interconnect the outputs of different Class 2 circuits. (See note
2)

If the output relays are used past their life expectancy, contact
fusing or burning may occasionally occur.

Always consider the application conditions and use the output
relays within their rated load and electrical life expectancy. The life
expectancy of output relays varies considerably with the output
load and switching conditions.

Note 1: An SELV circuit is one separated from the power supply with double
insulation or reinforced insulation, that does not exceed 30 V r.m.s.
and 42.4 V peak or 60 VDC.

Note 2: A class 2 power supply is one tested and certified by UL as having
the current and voltage of the secondary output restricted to specific
levels.



A CAUTION

Tighten the terminal screws to between 0.74 and 0.90 N-m. Loose
screws may occasionally result in fire.

Set the parameters of the product so that they are suitable for the
system being controlled. If they are not suitable, unexpected
operation may occasionally result in property damage or
accidents.

A malfunction in the Digital Controller may occasionally make
control operations impossible or prevent alarm outputs, resulting
in property damage. To maintain safety in the event of malfunction
of the Digital Controller, take appropriate safety measures, such
as installing a monitoring device on a separate line.

When inserting the body of the Digital Controller into the case,
confirm that the hooks on the top and bottom are securely
engaged with the case. If the body of the Digital Controller is not
inserted properly, faulty contact in the terminal section or reduced
water resistance may occasionally result in fire or malfunction.

When connecting the Control Output Unit to the socket, press it in
until there is no gap between the Control Output Unit and the
socket. Otherwise contact faults in the connector pins may occa-
sionally result in fire or malfunction.
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Take adequate security measures against DDoS attacks (Distributed Denial
of Service attacks), computer viruses and other technologically harmful
programs, unauthorized access and other possible attacks before using this
product.

B Security Measures

Anti-virus protection

Install the latest commercial-quality antivirus software on the
computer connected to the control/monitor system and maintain
to keep the software up-to-date.

Security measures to prevent unauthorized access

Take the following measures to prevent unauthorized access to

our products.

* Install physical controls so that only authorized personnel can
access control/monitor systems and equipment.

* Reduce connections to control/monitor systems and equipment
via networks to prevent access from untrusted devices.

¢ |nstall firewalls to shut down unused communications ports and
limit communications hosts and isolate control/monitor systems
and equipment from the IT network.

* Use a virtual private network (VPN) for remote access to con-
trol/monitor systems and equipment.

e Scan virus to ensure safety of SD cards or other external stor-
ages before connecting them to control/monitor systems and
equipment.

Data input and output protection

Validate backups and ranges to cope with unintentional

modification of input/output data to control/monitor systems and

equipment.

* Checking the scope of data

» Checking validity of backups and preparing data for restore in
case of falsification and abnormalities

» Safety design, such as emergency shutdown, in case of data
tampering and abnormalities

Data recovery
Backup data and keep the data up-to-date periodically to prepare
for data loss.
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Precautions for Safe Use

Be sure to observe the following precautions to prevent operation failure, malfunction, or adverse affects on
the performance and functions of the product. Not doing so may occasionally result in unexpected events. Do
not handle the Controller in ways that exceed product specifications.

1)

2)

3)

4)
5)

8)
9)
10)
11)
12)
13)

14)
15)

The product is designed for indoor use only. Do not use or store the product in any of the following places.
¢ Places directly subject to heat radiated from heating equipment.

» Places subject to splashing liquid or oil atmosphere.

¢ Places subject to direct sunlight.

¢ Places subject to dust or corrosive gas (in particular, sulfide gas and ammonia gas).

o Places subject to intense temperature change.

» Places subject to icing and condensation.

» Places subject to vibration and large shocks.

Use and store the Digital Controller within the rated ambient temperature and humidity.

Gang-mounting two or more Digital Controllers, or mounting Digital Controllers above each other may
cause heat to build up inside the Digital Controllers, which will shorten their service life. In such a case,
use forced cooling by fans or other means of air ventilation to cool down the Digital Controllers.

To allow heat to escape, do not block the area around the product. Do not block the ventilation holes on
the product.

Be sure to wire properly with correct polarity of terminals.

Use specified size (M3.5, width 7.2 mm or less) crimped terminals for wiring. To connect bare wires, use
stranded or solid copper wires with a gage of AWG24 to AWG14 (equal to cross-sectional areas of 0.205

to 2.081 mm2). (The stripping length is 5 to 6 mm.) Up to two wires of same size and type, or two crimp
terminals can be inserted into a single terminal.

Do not wire the terminals which are not used.

To avoid inductive noise, keep the wiring for the Digital Controller's terminal block away from power cables
carry high voltages or large currents. Also, do not wire power lines together with or parallel to Digital
Controller wiring. Using shielded cables and using separate conduits or ducts is recommended.

Attach a surge suppressor or noise filter to peripheral devices that generate noise (in particular, motors,
transformers, solenoids, magnetic coils or other equipment that have an inductance component).

When a noise filter is used at the power supply, first check the voltage or current, and attach the noise
filter as close as possible to the Digital controller.

Allow as much space as possible between the Digital Controller and devices that generate powerful high
frequencies (high-frequency welders, high-frequency sewing machines, etc.) or surge.

Use this product within the rated load and power supply.

Make sure that the rated voltage is attained within two seconds of turning ON the power using a switch or
relay contact. If the voltage is applied gradually, the power may not be reset or output malfunctions may
occur.

Make sure that the Digital Controller has 30 minutes or more to warm up after turning ON the power
before starting actual control operations to ensure the correct temperature display.

A switch or circuit breaker should be provided close to this unit. The switch or circuit breaker should be
within easy reach of the operator, and must be marked as a disconnecting means for this unit.

Always turn OFF the power supply before pulling out the interior of the product, and never touch nor apply
shock to the terminals or electronic components. When inserting the interior of the product, do not allow
the electronic components to touch the case.

Do not use paint thinner or similar chemical to clean with. Use standard grade alcohol.

Design system considering the 2 second of delay that the controller’s output to be set after power ON.

The output may turn OFF when shifting to certain levels. Take this into consideration when performing
control.
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16)
17)
18)
19)

20)

21)

22)
23)

24)

The number of nonvolatile memory write operations is limited. Therefore, use RAM write mode when
frequently overwriting data during communications or other operations.

Always touch a grounded piece of metal before touching the Digital Controller to discharge static
electricity from your body.

Do not remove the terminal block. Doing so may result in failure or malfunction.

Control outputs that are voltage outputs are not isolated from the internal circuits. When using a grounded
thermocouple, do not connect any of the control output terminals to ground. (Doing so may result in an
unwanted circuit path, causing error in the measured temperature.)

When replacing the body of the Digital Controller, check the condition of the terminals. If corroded
terminals are used, contact failure in the terminals may cause the temperature inside the Digital Controller
to increase, possibly resulting in fire. If the terminals are corroded, replace the case as well.

Use suitable tools when taking the Digital Controller apart for disposal. Sharp parts inside the Digital
Controller may cause injury.

Check the specifications of the Control Output Unit and assemble it correctly.

When mounting the Control Output Unit, read and follow all relevant information in the product catalogs
and manuals.

Do not continue to use the Controller if the front surface peels or becomes cracked.

® Service Life

Use the Digital Controller within the following temperature and humidity ranges:
Temperature: —10 to 55°C (with no icing or condensation), Humidity: 25% to 85%

If the Controller is installed inside a control board, the ambient temperature must be kept to under
55°C, including the temperature around the Controller.

The service life of electronic devices like Digital Controllers is determined not only by the number of
times the relay is switched but also by the service life of internal electronic components. Component
service life is affected by the ambient temperature: the higher the temperature, the shorter the service
life and, the lower the temperature, the longer the service life. Therefore, the service life can be
extended by lowering the temperature of the Digital Controller.

When two or more Digital Controllers are mounted horizontally close to each other or vertically next to
one another, the internal temperature will increase due to heat radiated by the Digital Controllers and
the service life will decrease. In such a case, use forced cooling by fans or other means of air ventila-
tion to cool down the Digital Controllers. When providing forced cooling, however, be careful not to cool
down the terminals sections alone to avoid measurement errors.

® Ambient Noise

To avoid inductive noise, keep the wiring for the Digital Controller's terminal block wiring away from
power cables carrying high voltages or large currents. Also, do not wire power lines together with or
parallel to Digital Controller wiring. Using shielded cables and using separate conduits or ducts is rec-
ommended.

Attach a surge suppressor or noise filter to peripheral devices that generate noise (in particular,
motors, transformers, solenoids, magnetic coils or other equipment that have an inductance compo-
nent). When a noise filter is used at the power supply, first check the voltage or current, and attach the
noise filter as close as possible to the Digital Controller.

Allow as much space as possible between the Digital Controller and devices that generate powerful
high frequencies (high-frequency welders, high-frequency sewing machines, etc.) or surge.

® Ensuring Measurement Accuracy

xiv

When extending or connecting the thermocouple lead wire, be sure to use compensating wires that
match the thermocouple types.

When extending or connecting the lead wire of the platinum resistance thermometer, be sure to use
wires that have low resistance and keep the resistance of the three lead wires the same.

Mount the Digital Controller so that it is horizontally level.



If the measurement accuracy is low, check to see if input shift has been set correctly.

® Waterproofing

The degree of protection is as shown below. Sections without any specification on their degree of pro-
tection or those with IPLI0 are not waterproof.

Front panel: IP66
Rear case: IP20, Terminal section: IPO0

To install the Controller so that it is waterproof, insert the Waterproof Packing. The degree of protection
when the Waterproof Packing is used is IP66. To maintain an IP66 degree of protection, the Water-
proof Packing should be periodically replaced because it may deteriorate, shrink, or harden depending
on the operating environment. The replacement period will vary with the operating environment. Check
the required period in the actual application. Use one year as a guideline. If the Waterproof Packing is
not periodically replaced, waterproof performance may not be maintained. If a waterproof structure is
not required, then the Waterproof Packing does not need to be installed.
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Precautions for Operation

1) It takes approximately two seconds for the outputs to turn ON from after the power supply is turned ON.
Due consideration must be given to this time when incorporating Digital Controllers into a control panel or
similar device.

2) Make sure that the Digital Controller has 30 minutes or more to warm up after turning ON the power
before starting actual control operations to ensure the correct temperature display.

3) Avoid using the Controller in places near a radio, television set, or wireless installing. The Controller may
cause radio disturbance for these devices.

Preparations for Use

Be sure to thoroughly read and understand the manual provided with the product, and check the fol-
lowing points.

Timing Check point Details

Purchasing the prod- | Product appearance After purchase, check that the product and packaging are not dented or
uct otherwise damaged. Damaged internal parts may prevent optimum
control.

Product model and speci- | Make sure that the purchased product meets the required specifica-
fications tions.

Setting the Unit Product installation loca- | Provide sufficient space around the product for heat dissipation. Do not
tion block the vents on the product.

Wiring Terminal wiring Do not subject the terminal screws to excessive stress (force) when
tightening them.

Make sure that there are no loose screws after tightening terminal
screws to the specified torque of 0.74 to 0.90 N-m.

Be sure to confirm the polarity for each terminal before wiring the termi-
nal block and connectors.

Power supply inputs Wire the power supply inputs correctly. Incorrect wiring will result in
damage to the internal circuits.

Operating environ- | Ambient temperature The ambient operating temperature for the product is —10 to 55°C (with
ment no condensation or icing). To extend the service life of the product,
install it in a location with an ambient temperature as low as possible. In
locations exposed to high temperatures, if necessary, cool the products
using a fan or other cooling method.

Vibration and shock Check whether the standards related to shock and vibration are satis-
fied at the installation environment. (Install the Digital Controller as far
as possible from contactors, which can subject the Digital Controller to
vibration or shock.)

Foreign particles Install the product in a location that is not subject to liquid or foreign
particles entering the product.
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Conventions Used in This Manual

Meanings of Abbreviations

The following abbreviations are used in parameter names, figures and in text explanations. These
abbreviations mean the following:

Symbol Term
PV Process value
SP Set point
SV Set value
AT Auto-tuning
HB Heater burnout
HS Heater short (See note 1.)
oC Heater overcurrent
LBA Loop burnout alarm
EU Engineering unit (See note 2.)
RSP Remote SP
FSP Fixed SP
PSP Program SP

Note: (1) A heater short indicates that the heater remains ON even when the control output from the Digital
Controller is OFF because the SSR has failed or for any other reason.

(2) “EU” stands for Engineering Unit. EU is used as the minimum unit for engineering units such as °C,
m, and g. The size of EU varies according to the input type.
For example, when the input temperature setting range is —20.0 to +500.0°C, 1 EU is 0.1°C.
For analog inputs, the size of EU varies according to the decimal point position of the scaling setting,
and 1 EU becomes the minimum scaling unit.
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How to Read Display Symbols

The following tables show the correspondence between the symbols displayed on the displays and
alphabet characters. The default is for 11-segment displays.
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The Character Select parameter in the advanced function setting level can be turned OFF to display
the following 7-segment characters.
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About this Manual:

This manual describes the ESCN/AN/EN-HT Digital Controllers and includes the sections described
below.

Please read this manual carefully and be sure you understand the information provided before
attempting to set up or operate an ESCN/AN/EN-HT Digital Controller.

e Overview

Section 1 introduces the features, components, and main specifications of the ESCN/AN/EN-HT Digi-
tal Controllers.

*Setup

Section 2 describes the work required to prepare the ESCN/AN/EN-HT Digital Controllers for opera-
tion, including installation and wiring.

*Basic Operations

Section 3 describes the basic operation of the ESCN/AN/EN-HT Digital Controllers, including key
operations to set parameters and descriptions of display elements based on specific control examples.

Section 5 describes the individual parameters used to set up, control, and monitor operation.

* Operations for Applications

Sections 4 and 5 describes the operating methods required to get the most out of the ESCN-HT,
E5AN-HT, or ESEN-HT, such as functions related to program operation.

e User Calibration
Section 6 describes how the user can calibrate the ESCN/AN/EN-HT Digital Controllers.
e Appendix

The Appendix provides information for easy reference, including lists of parameters and settings.

&WARNING Failure to read and understand the information provided in this manual may result in per-
sonal injury or death, damage to the product, or product failure. Please read each section
in its entirety and be sure you understand the information provided in the section and
related sections before attempting any of the procedures or operations given.

xxi
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SECTION 1
Introduction

This section introduces the features, components, and main specifications of the ESCN-H, ESAN-H, and ESEN-H Digital
Controllers.

1-1 Namesof Parts ........... ... . 2
I-1-1  FrontPanel ........ ... .. .. . . . 2
1-1-2  Explanation of Indicators . . ........... ... .. . . ... 3
I-1-3  UsingtheKeys..... ... . i 5
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1-3-1  Selecting Parameters. . . . ...t 15
1-3-2 Saving Settings . .. ..ottt 15
1-4  Communications Function ............ ... ... .. .. .. ... . ... 15
1-5 Insulation Block Diagrams ... ........... .. .. .. . ... 17
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1-1  Names of Parts
1-1-1  Front Panel

ES5CN-HT
unit e ~
\3mROln No. 1 display
eration ® N S ‘PV«
i(rzgicattors =~ Eﬂ "
T8 O
[WAT] A Ve W
Bz HEEER]
our2 [ s st 00|
B No. 2 display
Level Key L
[ Mode Key Down Key
E5AN-HT

Temperature
unit

OMmRON

(]
i (o] 000
= GEEEE %\G
Elil (] o= e M No. 2 display
wwew  H.0.H 8
\i No. 3 display

S
i Up Key

R
] \ \>

/ / |
/ L Infrared Communications
[ Level Key [Mode Key Down Key (__Light Receiver

/:l No. 1 display
1

PF Key
Run/Reset Key
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ESEN-HT

Operation
indicators

//

No. 1 display

[ TS
Temperature
unit || I
Program et g%%%%/ i
[I‘\/\ ALY Ne.2 display
\~é .ﬁ
No. 3 display
0 o O

Operation —
indicators s =
PRG SEG
Mode Key

2\

il

I/

el 7

Up Key

PF Key
Run/Reset Key
"’
EBEN-H
Infrared
Communications
Level Key Down Key Light Receiver

1-1-2 Explanation of Indicators

No. 1 Display

No. 2 Display

No. 3 Display
(ESAN/EN-HT Only)

Operation Indicators

1,2,3...

Displays the process value or parameter name.

Lights for approximately one second during startup.
Displays the set point, parameter operation read value, or the variable input
value.

Lights for approximately one second during startup.

The SP display will flash during auto-tuning.

Displays the program number and segment number, etc.
Lights for approximately one second during startup.

1. SUB1 (Sub 1)
Lit while the function set for the Auxiliary Output 1 Assignment parameter
is ON.

SUB2 (Sub 2)
Lit while the function set for the Auxiliary Output 2 Assignment parameter
is ON.

SUB3 (Sub 3)
Lit while the function set for the Auxiliary Output 3 Assignment parameter
is ON.

2. HA (Heater Burnout, Heater Short Alarm, Heater Overcurrent Detection
Output Display)
Lights when a heater burnout, heater short alarm, or heater overcurrent oc-
curs.
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Temperature Unit

Program Status Indicators

3. OUT1 (Control Output 1)
Lit while the control output function assigned to control output 1 is ON.
For a linear output, however, OFF only for a 0% output.
With position-proportional models, OUT1 is lit while the "open" output is
ON.

OUT2 (Control Output 2)

Lit while the control output function assigned to control output 2 is ON.
For a linear output, however, OFF only for a 0% output.

With position-proportional models, OUT2 is lit while the "close" output is
ON.

4. RST
Lit while the program is being reset
The RST indicator lights when an event or key operation changes the run/
reset status to reset during control operation.

5. CMW (Communications Writing)
Lit while communications writing is enabled and is not lit when it is dis-
abled.

6. MANU (Manual Mode)
Lit while the auto/manual mode is set to manual mode.

7. Omn (Key)
Lit while settings change protect is ON (i.e., when the |A] and [¥#] Keys are
disabled by protected status.)

8. RSP
Lit while the SP Mode parameter is set to Remote SP Mode. (This indicator
is provided only on the ESAN-HT and E5EN-HT.)

9. FSP
Lit while the SP Mode parameter is set to Fixed SP Mode.

10. HOLD
Lit while the program is being held. (This indicator is provided only on the
E5AN-HT and E5EN-HT.)

11. WAIT
Lit while the program is in wait status.

The temperature unit is displayed when parameters are set to display a tem-
perature. The display is determined by the currently set value of the Tempera-
ture Unit parameter. [ indicates °C and F indicates °F.

The program status indicators show the direction of change of the present SP
in the present segment. The indicators light as follows: Rising segment: top
indicator, constant-temperature segment: middle indicator, and falling seg-
ment: bottom indicator. These indicators will turn OFF if any of the following
conditions are met.

* Reset status, standby status, not in Program SP Mode (i.e., in Remote or
Fixed SP Mode), or operation completed status.
Indicates whether infrared communications is enabled. Lights when communi-
cations is enabled. Not lit when infrared communications is disabled.

¢ Infrared Communications Light Receiver
Used when infrared cable is used.
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1-1-3 Using the Keys

PF (Function or Run/
Reset) Key (ESAN-HT and
E5SEN-HT Only)

[O] Key

[l + [~ Keys (ESCN-HT
Only)

This section describes the basic functions of the front panel keys.

This is a programmable function key. When it is pressed for at least 1 second,
the function set in the PF Setting parameter will operate.

Example for When the PF Setting Parameter Is Set to R-R (Default: R-R):

With this setting, the PF Key operates as a Reverse Run/reset Key to switch
between run status and reset status.

The status changes from reset to run status when the key is pressed for at
least one second and changes from run to reset status when the key is
pressed for at least two seconds.

Press this key to move between setting levels. The level is selected in the fol-
lowing order: operation level, program setting level, adjustment level, PID set-
ting level, and then operation level. From initial setting level you can go to and
from communications setting level.

Press this key to change parameters within a setting level.

The parameters can be reversed by holding down the key (moving one per
second in reverse order).

Each press of this key increments the value displayed on the No. 2 display or
advances the setting. Holding the key down speeds up the incrementation.

Each press of this key decrements values displayed on the No. 2 display or
reverses the setting. Holding the key down speeds up the incrementation.

Press these keys to change to the protect level. For details on operations
involving holding these keys down simultaneously, refer to 7-3 Setting Level
Configuration and Key Operations. For details on the protect level, refer to
SECTION 5 Parameters.

To restrict set value changes (in order to prevent accidental or incorrect oper-
ations), these key operations require simultaneously pressing the [O] key
along with or key. This applies only to the parameter for the password
to move to protect level. (Refer to page 182.)

The function that is set for the PF Setting parameter will operate when the
Mode Key and Up Key are pressed at the same time for at least one second.
They perform the same function as the PF Key. If you are using the E5CN-
HT, use the [F@HA] Keys whenever the manual says to use the PF Key.
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1-2 1/0 Configuration and Main Functions

1-2-1  1/O Configuration
E5CN-HT

-
Temperature input Control Control output o
or analog input section heating I ‘”—Vl Control output 1

Control output | _ ||
| _.\._ Control output 2

CT1 input | "
— — — — P Auxiliary output 2
|

Alarm 1

CT2 input
HB alarm

I
[0

HS alarm P — — — — P> Auwxiliary output 1

Event inputs
2 channels

poy &
I

OC alarm —

Input error

Program end
output

Stage output
Run output

Time signals
Communications
function |

Note  Functions can be assigned individually for each output by changing the set
values for the Control Output 1 Assignment, the Control Output 2 Assignment,
the Auxiliary Output 1 Assignment, and the Auxiliary Output 2 Assignment
parameters in the advanced function setting level.

I
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Model Number Structure

Model Number Legends

Controllers

1 2345 6

1. Type

H: Advanced

T: Programmable type
2. Control Output 1

R: Relay output
Q: Voltage output
(for driving SSR)
C: Current output
V: Linear voltage output

3. Auxiliary Outputs
2: Two outputs
4. Option 1
M: Option Unit can be mounted.
5. Power Supply Voltage
Blank: 100 to 240 VAC
D: 24 VAC/VDC
6. Terminal Cover
-500: With terminal cover

Option Units
ES3-LILILIL
1234
1. Applicable Controller
CN: E5CN-HT, E5CN-H or ESCN
2. Function 1
Blank: None
Q: Control output 2 (voltage output for
driving SSR)
P: Power supply for sensor
C: Current output
3. Function 2
Blank: None
H: Heater burnout/Heater short/
Heater overcurrent detection (CT1)
HH: Heater burnout/Heater short/
Heater overcurrent detection (CT2)
B: Two event inputs
03:  RS-485 communications
HO3: Heater burnout/Heater short/
Heater overcurrent detection (CT1)
+ RS-485 communications
HB: Heater burnout/Heater short/
Heater overcurrent detection (CT1)
+ Two event inputs
HHO3: Heater burnout/Heater short/
Heater overcurrent detection (CT2)
+ RS-485 communications
HO1: Heater burnout/Heater short/
Heater overcurrent detection (CT1)/
RS-232C communications
F: Transfer output
BF: Two event inputs/Transfer output
4. Version
N2: Available only to models released

after January 2008
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E5AN/EN-HT
C | Control output F T 1 C |
Temperature input ontro ontroloutput | o >—» ontrol output 1

E—V section (heating) I |

Cc?)gtlirr?l output _.\._ — —pl—»| Control output 2 I

Jd
| Heating/cooling |
RSP input error | | |
|
I I
Al 2 —_———— _’|_> B
) Auxiliary output 2

CT1 input | | |
| |
I I
| !
CT2 input | | |
{ |

—H— —_———— —>|—> Auxiliary output 1 I
. I I
Event inputs 1 and | |
2 (2 channels) | | |
o
I I
Event inputs 3 and Remote SP | I
4 (2 channels) input error | I
Program end |
output | I
J I
.
I I
i
I I
|
I I
Communications | |
function |

Note  Functions can be assigned individually to each output by changing the set val-
ues for the Control Output 1 Assignment, Control Output 2 Assignment, Auxil-
iary Output 1 Assignment, Auxiliary Output 2 Assignment, and Auxiliary

Output 3 Assignment parameters in the advanced function setting level.
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Model Number Structure

Model Number Legends

Controllers

10.

1-2-2 Main Functions

Input Sensor Types

1 23456789 10
. Type

H: Advanced

T: Programmable type

Control Mode

Blank: Standard or heating/cooling control

P: Position-proportional control

Control Output 1

A: Control Output Unit

R: Relay output

Control Output 2

A: Control Output Unit

R: Relay output

Auxiliary Outputs

2: Two outputs

3: Three outputs

Option 1

Blank: None

H: Heater burnout/Heater short/
Heater overcurrent detection (CT1)

HH: Heater burnout/Heater short/
Heater overcurrent detection (CT2)

Option 2

B: Two event inputs

BF: Event input + Transfer output

Option 3

M: Option Unit can be mounted.

Power Supply Voltage

Blank: 100 to 240 VAC

D: 24 VAC/VDC

Terminal Cover

-500: With Terminal Cover

Option Units

E53-L]
b

1. Function

ENO1: RS-232C
communications

ENO02: RS-422
communications

ENO3: RS-485
communications
AKB: Event input

Output Units
E53-L 1]

12

1. Control Output

R:  Relay output

Q: Voltage output
(for driving SSR)

Q3: Voltage output
(for driving SSR) +
24 VDC (NPN)

Q4: Voltage output
(for driving SSR) +
24 VDC (PNP)

C3: Current output +
41020 mA DC

C3D: Current output +
0to20 mA DC

V34: Linear voltage output +
0to 10 VvDC

V35: Linear voltage output +
0to5VDC

2. Version

Blank: Available for
E5AN-HT/ESEN-HT
and E5AK/E5EK.

N: Available only for
E5AN-HT/E5EN-HT.

This section introduces the main E5[IN-HT functions. For details on particular
functions and how to use them, refer to SECTION 3 Basic Operation and fol-
lowing sections.

* The following input sensors can be connected.:

Thermocouple:

K,J,T,E,LLU/N,R, S, B, W, PLII

Platinum resistance thermometer: Pt100, JPt100

Current input:
Voltage input:

4 t0 20 mA DC, 0to 20 mA DC
1to5VDC,0to 5V DC,0to 10V DC
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Control Outputs

Alarms

Control Adjustment

Event Inputs

Heater Burnout, HS Alarm,
and Heater Overcurrent

Communications
Functions

Note

10

¢ A control output can be a relay output, voltage output (for driving SSR),
linear voltage output, or current output, depending on the model.

e With the ESCN-HTLI2LIL], auxiliary output 2 is used as control output
(cooling) when heating/cooling control is selected. (It is also possible to
allocate a different output.) Therefore, use auxiliary output 1 if an auxiliary
output is required while using heating/cooling control.

* Set the alarm type and alarm value or the alarm value upper and lower
limits.

¢ If necessary, a more comprehensive alarm function can be achieved by
setting a standby sequence, alarm hysteresis, auxiliary output close in
alarm/open in alarm, alarm latch, alarm ON delay, and alarm OFF delay.

e If the Input Error Output parameter is set to ON, the output assigned to
alarm 1 function will turn ON when an input error occurs.

¢ If the Remote SP Input Error Output parameter is set to ON, the output
assigned to the alarm 1 function will turn ON when a remote SP input
error occurs. The remote SP function is supported only by the ESAN-HT
and E5EN-HT.

¢ Auto-tuning can be executed to easily set the optimum PID constants.

* With the E5LIN-HTUILICIB, the following functions can be executed using
event inputs. Any of the following can be specified: switching programs,
run/reset, reset, run, switching automatic/manual operation, hold/clear
hold, hold, advance, Program SP Mode/Remote SP Mode (E5AN-HT or
ESEN-HT only), Remote SP Mode/Fixed SP Mode (E5AN-HT or E5EN-
HT only), Program SP Mode/Fixed SP Mode, wait enable/disable, invert
direct/reverse operation, 100% AT execute/cancel, 40% AT execution/
cancel, setting change enable/disable, communications writing enable/
disable, and alarm latch cancel.

With the E53-CNUJHCIN2 or E53-CNCIHHCIN2 for the E5CN-H, or the
E5AN/EN-HTLILIHLI-500 or ESAN/EN-HTLILIHHLI-500, the heater burn-
out detection function, HS alarm function, and heater overcurrent detec-
tion function can be used.

e Communications functions utilizing CompoWay/F (See note 1.) or Mod-
bus (See note 2.) can be used.

RS-485 Interface

Use the E53-CNLIO3N2 for the ESCN-H, or the E53-ENO03 for the ESAN/
EN-H.

RS-232C Interface

Use the E53-CNLI0O1N2 for the ESCN-HT, or the E53-ENO1 for the ESAN/
EN-HT.

RS-422 Interface (See note 3.)
Use the E53-ENO2 for the ESAN/EN-HT.

(1) CompoWay/F is an integrated general-purpose serial communications
protocol developed by OMRON. It uses commands compliant with the
well-established FINS, together with a consistent frame format on
OMRON Programmable Controllers to facilitate communications be-
tween personal computers and components.

(2) Modbus is a communications control method conforming to the RTU
Mode of Modbus Protocol. Modbus is a registered trademark of
Schneider Electric.

(3) The E5SCN-HT does not support the RS-422 interface.



I/0 Configuration and Main Functions Section 1-2

Transfer Output A 4 to 20-mA transfer output can be used with the E53-CNLIFN2 for the
E5CN-H, or the ESAN/EN-HTLICIF-500.

Remote SP Inputs Remote SP inputs can be used with the ESAN-HT and ESEN-HT.

Infrared Communications When Support Software, such as CX-Thermo version 4.30 or later (EST2-2C-

MV4 or later), is used, the personal computer can be connected to the Digital
Controller using infrared communications.

11
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1-3 Setting Level Configuration and Key Operations

Parameters are divided into groups, each called a level. Each of the set val-
ues (setting items) in these levels is called a parameter. The parameters on
the ESCN/AN/EN-HT are divided into the following 9 levels.

When the power is turned ON, all of the display lights for approximately one
second.

Manual

mode

12

Start in manual mode.

Start in automatic mode.

Power ON

Press the [O] Key or the
PF Key for at least 1 s. *k4

Press the (O] Key
for at least 3 s while
A-Mis displayed.
(A-M will flash after
1st second.)

Manual
Control Level

for at least 1 s.

Press the PF Key
for at least'1 s.:4

Operation
Level

Press the [O] Key

1

Prog

Press the
[O Key less than 1 s.

Press the

[O] Key less than 1 s.

PID Setting
Level

Press the
[O] Key less
than 1 s.

Adjustment
Level

Press the [Ol+

'ram [l Keys for at
Setting Level Press least 1 s.
the [O] +
Press the % gteys =]
O] Key less least 3s.=2
than 1 s. (Display
will flash

after 1st
second.)

Monitor/Setting
Iltem Level

PF Key
%5

Press
least 3

Control stops.

Press the [O] Key
for at least 1 s.

Initial Setting
Level

Press the Level
[O] Key for less than 1 s.

Input password whil
AMal is displayed.
(Set value —169)

Advanced Function
Setting Level

Input password.

__ after 1st second.)

Protect Level

PF Key %5
Note: The time taken to
move to the protect
. level can be adjusted
he (O] Key for at by changing the

s. (Display will flash “Move to protect level

time” setting.

Communica-

<@l | tions Setting

e

D Control in progress
D Control stopped

Calibration Level * C} Not displayed for some models
= Level change
Level Control in progress | Control stopped
Protect level Can be set. ---
Operation level Can be set.
Program Setting Level Can be set.
Adjustment level Can be set.
PID setting level Can be set. ---
Manual control level Can be set.
Monitor/setting item level Can be set.
Initial setting level Can be set.
Advanced function setting level | --- Can be set.
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Note

Protect Level

Operation Level

Program Setting Level

Adjustment Level

PID Setting Level

Level Control in progress | Control stopped
Calibration level Can be set.
Communications setting level | --- Can be set.

Of these levels, the initial setting level, communications setting level,
advanced function setting level, and calibration level can be used only
when control is stopped. Control outputs are stopped when any of
these four levels is selected.

(1) Your can return to the operation level by executing a software reset.
(2) You cannot move to other levels by operating the keys on the front panel

from the calibration level. You must turn OFF the power supply.

(8) From the manual control level, key operations can be used to move to the

operation level only.

(4) When the PF Setting parameter is set to A-M. For the ESCN-HT, press

the CEI+A] Keys at the same time to implement the PF Key.

(5) When the PF Setting parameter is set to PFDP. For the ESCN-HT, press

the Cal+A] Keys at the same time to implement the PF Key.

To switch to the protect level, simultaneously hold down the [O] and
Keys for at least 3 seconds from the operation level, the program setting
level, adjustment level, or PID setting level. (See note.) This level is for
preventing unwanted or accidental modification of parameters. Protected
levels will not be displayed, and so the parameters in that level cannot be
modified.

Note The key pressing time can be changed in Move to Protect Level pa-
rameter (advanced function setting level).

The operation level is displayed when the power is turned ON. You can
move to the protect level, initial setting level, or program setting level from
this level.

Operation level should be used during normal operation. The PV, MV, or
other values can be monitored during operation. Hold and advance com-
mands can also be used.

To move to the program setting level, press the [O] Key once from the
operation level for less than 1 s.

In this level, the SPs, times, rates of rise, and other parameters are input
for the programs. From the program setting level, you can move to the
adjustment level, initial setting level, or protect level.

To move to the adjustment level, press the [O] Key once from the program
setting level for less than 1 s.

This level is for entering set values and offset values for control. In addi-
tion to AT (auto-tuning), communications write enable/disable switching,
hysteresis settings, SP settings, and input offset parameters, it includes
HB alarm, HS alarm, OC alarm, and PID constants. From the adjustment
level, you can move to the PID setting level, initial setting level, or protect
level.

To move to the PID setting level, press the [O] Key once from the adjust-
ment level for less than 1 s.

This level is used to input parameters such as the PID values for each
PID set, MV upper and lower limits, and automatic selection range upper
and lower limits. From the PID setting level, it is possible to move to the
operation level, the initial setting level, or the protect level.

13
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Monitor/Setting Item Level

Manual Control Level

Initial Setting Level

Advanced Function
Setting Level

Communications Setting
Level

Calibration Level

14

* To switch to the monitor/setting item level, press the PF Key from the
operation level, program setting level, adjustment level, or PID setting
level. The contents set for monitor/setting items 1 to 5 can be displayed.
You can move from the monitor/setting item level to the operation level or
initial setting level. (ESAN/EN-H only.)

When the [O] Key is pressed for at least 3 seconds from the operation
level's auto/manual switching display, the manual control level will be dis-
played. (The MANU indicator will light.)

If the PF Setting parameter is set to A-M (auto/manual), the manual con-
trol level can be displayed by pressing the PF Key for more than one sec-
ond from the operation level, adjustment level, program setting level, or
PID setting level.

This is the level for changing the MV in manual mode.

To return to the operation level, press the [O] Key for at least one second.
It is also possible to return to the operation level by pressing the PF Key
for more than one second when the PF Setting is set to A-M.

To switch to the protect level, simultaneously hold down the [O] and
Keys for at least 3 seconds from the operation level, program setting
level, adjustment level, or PID setting level. The PV display flashes after
one second. This level is for specifying the input type and selecting the
control method, control period, setting direct/reverse operation, setting
the alarm types, etc. You can move to the advanced function setting level
or communications setting level from this level. To return to the operation
level, press the [O] Key for at least one second. To move to the communi-
cations setting level, press the [O] Key for less than one second.

(When moving from the initial setting level to the operation level, all the
indicators will light.)

Note Pressing the [C] Key for at least 3 seconds in the operation level's
auto/manual switching display will move to the manual control lev-
el, and not the initial setting level.

To move to the advanced function setting level, set the Initial Setting/
Communications Protect parameter in the protect level to 0 (the default)
and then, in the initial setting level, input the password (—169).

From the advanced function setting level, it is possible to move to the cal-
ibration level or to the initial setting level.

This level is for setting the automatic display return time and standby
sequence, and it is the level for moving to the user calibration and other
functions.

* To move to the communications setting level from the initial setting level,
press the [O] Key once (for less than 1 s). When using the communica-
tions function, set the communications conditions in this level. Communi-
cating with a personal computer (host computer) allows set points to be
read and written, and manipulated variables (MV) to be monitored.

* To move to the calibration level, input the password (1201) from the
advanced function setting level. The calibration level is for offsetting error
in the input circuit.

* You cannot move to other levels from the calibration level by operating
the keys on the front panel. To cancel this level, turn the power OFF then
back ON again.
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1-3-1 Selecting Parameters

¢ Within each level, the parameter is changed in order (or in reverse order)
each time the Key is pressed. (In the calibration level, however,
parameters cannot be changed in reverse order.) For details, refer to

Parameter 4

SECTION 5 Parameters.
| Moves in order after Key While the (<&l Key is being held A
| is pressed (if key is down, the parameter will move 1
1 released within 1's). each second in reverse order. ,
l !
! 1
. Parameter 1 ]
- :
! 1
1
1
! -
- :
! 1
! 1
1
1 Parameter 2 Parameter 2 ,
1
1
1
] A Afterc@l Key |
. j has been held 1
] ! downfor2s. |
1
' Parameter 3 1 | Parameter 3 ,
' - Hold down the [ Key ! ,
' Release the i\ during this interval. . AfterE&Key 1
1@ Key in Bl . has been held |
lessthan 1s. I
downforis.
! !
1
1
1
1

v

1-3-2 Saving Settings

e If you press the Key at the final parameter, the display returns to the
top parameter for the current level.

* To change parameter settings, specify the setting using the IA| or ¥] Key,
and either leave the setting for at least two seconds or press the Key.
This saves the setting.

* When another level is selected after a setting has been changed, the con-
tents of the parameter prior to the change is saved.

* When you turn the power OFF, you must first save the settings (by press-
ing the Key). The settings are sometimes not changed by merely
pressing the (Al or ] Keys.

1-4 Communications Function

The E5CN-HT, ESAN-HT, and ES5EN-HT Digital Controllers are provided with
communications to enable parameters to be checked and set from a host
computer. If communications is required, use a model that supports communi-
cations (E5LIN-HTLILICI03, ESLIN-HTLILICIO1, or ESAN/EN-HTLILICI02). For
details on communications, refer to the ESCN-HT/E5AN-HT/E5EN-HT Digital
Controller Communications Manual Programmable Type (Cat. No. H170).
Use the following procedure to move to the communications setting level.

1,2,3... 1. Press the[QO] Key for at least three seconds to move from the operation lev-
el to the initial setting level.

2. Press the [O] Key for less than one second to move from the initial setting
level to the communications setting level.

15
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Note

Setting Communications
Data

3. Select the parameters as shown below by pressing the <2l Key.
4. Press the [A] or ¥] Key to change the parameter setting.

Protocol Setting

00 0000
=
L™
mm
-

000000
=

-Ng| Communications Unit No.
.
.

L o) Communications Baud Rate

000000
p
!

\ Communications Data Length
n (See note.)

00 0000
=

Sk E| Communications Stop Bits
o 2 (See note.)

00 0000

00 0000

4 Communications Parity

| Send Data Wait Time

00 0000

The Protocol Setting parameter is displayed only when CompoWay/F commu-
nications are being used.

Match the communications specifications of the ESCN/AN/EN-HT and the
host computer. If a 1:N connection is being used, ensure that the communica-
tions specifications for all devices in the system (except the communications
Unit No.) are the same.

Parameter name Symbol Setting (monitor) value Selection symbols Default Unit
Protocol Setting PREL CompoWay/F, Modbus LWF, Mad CompoWay/F | None
Communications t-Na 0to 99 1 None
Unit No.

Communications bFS 1.2,2.4,4.8, 9.6, 19.2, 2,04, 48,86, 192,384 (9.6 kbps
Baud Rate 38.4,57.6 5B

Communications LEN 7,8 7 Bits
Data Length

Communications ShCE 1,2 2 Bits
Stop Bits

Communications PREY None, Even, Odd NoNE, EVEN, add Even None
Parity

Send Data Wait SdWE 0to 99 20 ms
Time

16
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1-5 Insulation Block Diagrams

This section provides the insulation block diagrams for the ESCN-HT, E5AN-
HT, and E5EN-HT.

E5CN-HT

ESAN/EN-HT

g g ———
! Transfer output _:
o o e e
I Temperature input, analog input, CT input, and voltage pulse output :
Power 1 Communications and event inputs -I
supply 1 Linear current output and linear voltage output _:
Relay output
Auxiliary outputs 1 and 2
[ : reinforced insulation ~ i______! : functional insulation
1™~ " “Temperature input, analog input, CT input, |
1 ___Potentiometer input, and remote SP input_ _ _ _ 1
L Communications and eventinputs_ _ ___ _ ]
Power :- Voltage pulse output, linear current output, linear
1 1
supply | oomm ol voltage output, and transfer output_ __ _ _ a
Relay output
Auxiliary output 1
Auxiliary output 2
:l : reinforced insulation r___________! : functional insulation

17
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SECTION 2
Preparations

This section describes the work required to prepare the ESCN-HT, ESAN-HT, and ESEN-HT Digital Controllers for
operation, including installation and wiring.

2-1 Installation. .. ...t 20
2-1-1  DImMensSionsS. . ... ... ...ttt 20
2-1-2 Panel Cutout .. ...t 21
2-1-3 0 MOUNLING. . o\ v ettt 23
2-1-4  Removing the Digital Controller from the Case................ 26
2-2  Wiring Terminals . ...... ... .. 30
2-2-1  Terminal Arrangement . . .. ........c.uuiinininnn., 30
2-2-2  Precautions when Wiring . . . ........ ... ... .. .. . . ... 33
2-2-3 0 WILINE. o oot e 33
2-3  Using the Support Software Port ....... ... .. ... ... ... ... ... ... 42
2-4  Using Infrared Communications. . .. ..........cuuuiriinineneenen .. 43
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Installation Section 2-1

2-1 Installation

2-1-1 Dimensions

Unit: mm
E5CN-HT
6 91
78
48 x 48 15
— i i ;-. o
) = I i qmb
- © Al X @
) o e o ¥
BaiE RRRF m NI
% E—
EBCN-H
E5AN-HT
I == ]
=—1—M
=—1—a'
© o e L
S o =t
X = =E—1—M
o) =G
= —1—N
== (]
E5EN-HT
79.2
Sl 78
48 12 h44 I
| am g !——_.
1N | all DAl Ounore
—=1—1—N [ T
[ ¥ e Y e} [t Bl el MR
==t il liil—m I 18
=== il o o o
[ s ¥ e ¥ - 1 Y M”"_'M P
ErrEl 2l I ©
SSE=E W - T
—ao— I dl) [l 11T
] 0
] il il
] il i o D O
. © |
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Installation Section 2-1

2-1-2 Panel Cutout
Unit: mm

E5CN-HT
Individual Mounting Group Mounting

(48 x number of Units — 2.5) +1.0
+0. 6 0
457

45'3 8
458 ©

60 min.

E5AN-HT
Individual Mounting Group Mounting (See note.)

(96 x number of Units — 3.5) ”0'0

+0. 8
o}

120 min.

Note Group mounting is not possible if an E53-C3N or E53-C3DN Out-
put Unit is used for control output 1 or 2. Mount at the intervals
shown in the following diagram.

110 min.

120 min.

21
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ESEN-HT

22

Individual Mounting Group Mounting (See note.)
(48 x number of Units — 2.5) +10-°

|
|
A T i
E
o
i
|
Note Group mounting is not possible if an E53-C3N or E53-C3DN Out-
put Unit is used for control output 1 or 2. Mount at the intervals
shown in the following diagram.
F 60 min.
45'8 ¢
T
IRREIR
]
E
i
|
T

» Waterproofing is not possible when group mounting several Controllers.

¢ The recommended panel thickness is 1 to 5 mm for ESCN-HT, and 1 to 8
mm for ESAN/ESEN-HT.

¢ Units must not be group mounted vertically. Also, group mounting is not
possible if an E53-C3N or E53-C3DN Output Unit is used for control out-
put 1 or 2. (Observe the recommended mounting intervals.)

* When group mounting several Controllers, ensure that the surrounding
temperature does not exceed the ambient operating temperature listed in
the specifications.
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2-1-3 Mounting

E5CN-HT

E53-COV17
Terminal Cover

Adapter

Waterproof packing /

Panel

Mounting to the Panel

1,2,3... 1. For waterproof mounting, waterproof packing must be installed on the
Controller. Waterproofing is not possible when group mounting several
Controllers. Waterproof packing is not necessary when there is no need for
the waterproofing function.

2. Insert the ESCN-HT into the mounting hole in the panel.

3. Pushthe adapter from the terminals up to the panel, and temporarily fasten
the ESCN-HT.

4. Tighten the two fastening screws on the adapter. Alternately tighten the
two screws little by little to maintain a balance. Tighten the screws to a
torque of 0.29 to 0.39 N-m.

23
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Mounting the Terminal Cover
Make sure that the "UP" mark is facing up, and then attach the E53-COV17
Terminal Cover to the holes on the top and bottom of the Digital Controller.

ESAN/EN-HT

Mounting Bracket Panel

-2
=2

Terminal Cover _ [ —

(E53-COV16) >

Waterproof packing

ES5AN-HT

Mounting Bracket

Panel

Terminal Cover
(E53-COV16)

Waterproof packing

ESEN-HT

24
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1,2,3...

Mounting to the Panel

1.

For waterproof mounting, waterproof packing must be installed on the
Controller. Waterproofing is not possible when group mounting several
Controllers. Waterproof packing is not necessary when there is no need for
the waterproofing function.

Insert the ESAN/E5EN-HT into the square mounting hole in the panel
(thickness: 1 to 8 mm). Attach the Mounting Brackets provided with the
product to the mounting grooves on the top and bottom surfaces of the rear
case.

Use a ratchet to alternately tighten the screws on the top and bottom
Mounting Brackets little by little to maintain balance, until the ratchet turns
freely.

Mounting the Terminal Cover

Slightly bend the E53-COV16 Terminal Cover to attach it to the terminal block
as shown in the following diagram. The Terminal Cover cannot be attached in
the opposite direction.

Slightly bend the
E53-COV16
Terminal Cover in
the direction shown
by the arrows to
attach it to the
terminal block.

Enlarged lllustration of Terminal Section

25
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2-1-4 Removing the Digital Controller from the Case

E5CN-HT

1,2,3...

26

The body of the Digital Controller can be removed from the case to set Output
Units or to perform maintenance. Check the specifications of the case and
Digital Controller before removing the Digital Controller from the case.

Tool insertion hole

Flat-blade screwdriver
(Unit: mm)

Insert a flat-blade screwdriver into the two tool insertion holes (one on the
top and one on the bottom) to release the hooks.

Insert the flat-blade screwdriver in the gap between the front panel and
rear case, and pull out the front panel slightly. Hold the top and bottom of
the front panel and carefully pull it out toward you, without applying unnec-
essary force.

When inserting the body of the Digital Controller into the case, make sure
the PCBs are parallel to each other, make sure that the sealing rubber is
in place, and press the ESCN-HT all the way to the rear case. While push-
ing the ESCN-HT into place, push down on the hooks on the top and bot-
tom surfaces of the rear case so that the hooks are securely locked in
place. Be sure that electronic components do not come into contact with
the case.

T = —

Keep the PCBs parallel to
each other and insert them
into the rear case.

Bottom View of the ESCN-HT
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ESAN/EN-HT

1,2,3...

1.

2.

Tool insertion hole

Tool insertion hole

\ Flat-blade screwdriver

() (Unit: mm)

.4 5.0

o4l

(1)

Insert a flat-blade screwdriver into the two tool insertion holes (one on the
top and one on the bottom) to release the hooks.

Insert a flat-blade screwdriver in the gap between the front panel and rear
case (two on the top and two on the bottom), and use it to pry and pull out
the front panel slightly. Then, pull out on the front panel gripping both sides.
Be sure not to impose excessive force on the panel.

27
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Gap between the Front Panel and Rear Case Gap between the Front Panel and Rear Case
Four gaps, two on the top and two on the bottom Four gaps, two on the top and two on the bottom

= =

T A 1/

Top View of ESAN-HT Top View of ESEN-HT

3. When inserting the body of the Digital Controller into the case, make sure
the PCBs are parallel to each other, make sure that the sealing rubber is
in place, and press the ESAN/EN-HT toward the rear case until it snaps
into position. While pressing the ESAN/EN-HT into place, press down on
the hooks on the top and bottom surfaces of the rear case so that the
hooks securely lock in place. Make sure that electronic components do not
come into contact with the case.

Keep the PCBs parallel to
each other and insert them
into the rear case.

Keep the PCBs parallel to
each other and insert them
into the rear case.

Bottom View of the ESAN-HT Bottom View of the ESEN-HT

Mounting Output Units

Before Performing the ¢ Confirm the type of Output Units that are to be set.

Setup * For details on types of Output Units and the main specifications, refer to
Output Units on page 35.
¢ For position-proportional models, the Output Units are already set. This
setting operation is not required.
* When setting the Output Units, draw out the body of the Controller from
the case and insert the Output Units into the sockets for control output 1
and 2.

Setting Procedure * Check the socket positions to be set using the following diagram.

Vg oy

S
e

ouT1 ? ‘

ouT2

OuT1

ouT2

S oo\t
=
n%
y
verondt
=

X
DDDD&
N

E5AN-HT ESEN-HT
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1,2,3... 1.  While lifting the hooks securing the PCB on the front panel, remove the
PCB to which the sockets are attached.

Hooks securing PCB Hooks securing PCB

ESAN-HT

ESEN-HT

2. Set the Output Unit for control output 1 in the OUT1 socket. Set the Output
Unit for control output 2 in the OUT2 socket.

ouT2

3. Forthe E5AN-HT, use the enclosed clamps to secure the Output Units. Do
not use clamps for the ESEN-HT.

4. Setthe PCB back in its original location, and make sure that the hooks se-
curing the PCB are firmly in place.

Confirm that the hooks
securing the PCB are
firmly in place on the top
and bottom.

Confirm that the hooks
securing the PCB are
firmly in place on the top
and bottom.

ESAN-HT E5EN-HT

29



Wiring Terminals

Section 2-2

2-2 Wiring Terminals

Check the terminal arrangements for ESCN-HT terminals 1 to 15 and E5AN/
EN-HT terminals 1 to 30 as marked on the product label and on the side of the

2-2-1
E5CN-HT

Control output 1

Relay output
250 VAC, 3 A
(resistive load)
Voltage output
(for driving SSR)
12VDC, 21 mA
Linear voltage output
0to 10 VAC
Load 1 kQ max.
Current output
0to 20 mA DC
4to 20 mA DC
Load 600 © max.

E53-CNHHO3N2

Communications
(RS-485) and CT2

E53-CNQFN2
Control Output 2 and
Transfer Output

+

Control output 2
12VDC 21 mA
—

DONOT
USE

Transfer output

E53-CNBN2
Event Inputs

30

4t020 mADC
(Load 600 Q max.)

case.

Terminal Arrangement

The default is for a K-type thermocouple (input
type = 5). If a different sensor is used, an input
error (5.ERR) will occur. Check the setting of the
Input Type parameter.

Auxiliary outputs

(relay outputs)

| ® O ®
ontrol output Auxiliary output 2
+ - A @ @ Auxiliary output 1

——» DONOT DONOT »
gl —‘—1
> — » @ ® +—

\' B Input power supply
ponor L—p »® ®
USE + +

E53-CNHBN2

Event Inputs
and CT

E53-CNO1N2

Communications

(RS-232)

RS-232C
SD

E53-CNQHHN2
Control Output 2
and CT2

Control output 2
12VDC 21 mA

E53-CNQO3N2

Auxiliary outputs (relay outputs)
250 VAC, 3 A
(resistive load)

A heater burnout alarm, heater
short, heater overcurrent alarm,
or input error is sent to the
output to which the alarm 1
function is assigned.

* 100 to 240 VAC

e 24 VAC/VDC (no polarity)

E53-CNQO1N2

E53-CNBFN2

Communications (RS-485) Communications (RS-232) Event Inputs and
Transfer Output

and Control Output 2

Control output 2
12VDC 21 mA

E53-CNHO1N2

Communications
(RS-232) and CT

RS-232C

E53-CNQBN2

Event Inputs and
Control Output 2

Control output 2
12VDC 21 mA

and Control Output 2
RS-232C
SD

Control output 2
12VDC 21 mA

E53-CNHO3N2

Communications
(RS-485) and CT

4t020mADC

Transfer output (Load 600 © max.)

E53-CNO3N2
Communications
(RS-485)
B (+)
—(9)
RS-485
A(-)
DONOT,
USE
DONOT,
USE
DONOT,
USE
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Note Wire all voltage input terminals correctly. The Digital Controller may
fail if the voltage input terminals are wired incorrectly.

Control outputs that are voltage outputs are not isolated from the internal circuits.
When using a grounded thermocouple, do not connect any of the control output ter-
minals to ground. (If both are grounded, measurements will be unreliable due to
sneak current.)
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E5AN/EN-HT
'I_'he default setting is _for a K-type thgrmocouple T T T Communications N\
_(|nput type =5). Ifa <_j|fferent sensor is used,l an | E53-ENOT E53-EN02 E53-ENO3 |
e o pm eS| gm0 nowm” mws |
100 to 240 VAG : SPb (10— roB B(+) |
. RD —— RDA —
24 VAC/VDC (no polarity) T Event Inputs | 2— (@ (12—A(-) :
@ @ @ (See note,): (13— sa (13— sG | |(13— DONOT USE I
lnputl power : Evo | (29—DO NOT USE (21)—SDB | 21— B (+) I
supply i
2@ @ T few | (22— DO NOT USE(2—SDA (23— A (-) !
Ty N o e e
R IRE
! i
i Control output 1 Mmoo CT2 Potentiometer
1
INES RO o @
E CT1 Aucxiliary output 3
i +’7 @ @ @ < w @ Auxiliary output 3 Relay output
1Control output 2 49 SPDT, 250 VAC, 3 A
i -
L _ @ 470 (resistive load)
— DO NOT DO NOT +  bownor
| I @j @ 7 | us usE UsE
iAuxifary output 2 A heater burnout alarm, SSR
1 A )
i e BgENOT < % BgENOT v < :- failure,'heater overcurrent
1 m alarm, input error, or Remote
: — @T @ = E 4 SP Input Error is sent to the
:Auxiliary output 1 - - output to which the alarm 1
1 . . .
i_ ) @ - B 38EN°T BgENor function is assigned.

Note: When there are two event inputs,

they use EV3 and EV4.

' Event input/
Control Output Unit Models with Position- g ;ra”Sfte' é’;tpu‘/
proportional Control ' emote
(See note.)
Control outputs 1, 2 '
Control Output Unit Input power Input power l
Control outputs 1, 2 supply I_> supply |_> 0
Refer to page 32 + '
Models with Position- Output unit Open
proportional Control '
Relay output N
250 VAC, 1 A + '
(including inrush Output unit Closed [
current) L L | DponoTuUSE
!
Auxiliary output 2 Ausxiliary output 2 ] Transfer output 41020 mA DC
Relay output @ (Load: 600 Q max.)
SPST-NO, | -
250 VAC, 3 A '
(resistive load) Auxiliary output 1 Auxiliary output 1 0 Remote SP input T 4 to 20 mA DC
°

Note: On models that do not have the following functions,
terminals 27 and 28 are blank terminals. Exercise caution
when wiring.

* Models with a transfer output (ESCIN-CIFL])

Note Wire all voltage input terminals correctly. The Digital Controller may
fail if the voltage input terminals are wired incorrectly.

minals to ground. (If both are
sneak current.)

Control outputs that are voltage outputs are not isolated from the internal circuits.
When using a grounded thermocouple, do not connect any of the control output ter-

grounded, measurements will be unreliable due to
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2-2-2 Precautions when Wiring
¢ Separate input leads and power lines in order to prevent external noise.

e Use AWG24 (cross-sectional area: 0.205 mm2) to AWG14 (cross-sec-
tional area: 2.081 mm?) twisted-pair cable (stripping length: 5 to 6 mm).

* Use crimp terminals when wiring the terminals.

» Use the suitable wiring material and crimp tools for crimp terminals.

e Tighten the terminal screws to a torque of 0.74 to 0.90 N-m.

¢ Use the following types of crimp terminals for M3.5 screws.

T
= JC 7ermma
_

Note Do not remove the terminal block. Doing so will result in malfunction or failure.

2-2-3 Wiring

In the connection diagrams, the left side of the terminal numbers represents
the inside of the Controller and the right side represents the outside.

Power supply ¢ With the ESCN-HT, connect to terminals 9 and 10; with the ESAN-HT and
E5EN-HT, connect pins 1 and 2. The following table shows the specifica-
tions.

Input power supply E5CN-HT E5AN/EN-HT
100 to 240 VAC, 50/60 Hz | 8.5 VA 12 VA
24 VAC, 50/60 Hz 5.5 VA 8.5 VA
24 VDC (no polarity) 35W 55W

* These models have reinforced insulation between the input power supply,
the relay outputs, and other terminals.

Input * Make the connections as shown below, using terminals 3 to 5 for the
E5CN-HT and pins 17 to 20 for the ESAN/EN-HT, and matching the input

DO ot i : Do not ¢ +

— Do not
use.

Thermocouple Platlnum resistance
thermometer

ESCN HT

Do not __ Do not Do not
— use. use. use «

Do not Do not

use. usi
— DO not  — po not

Platlnum resistance
thermometer Analog input

ESAN/EN-HT

Analog input

)«

Thermocouple

Note When wiring a voltage input, check the connected terminals care-
fully to make sure there are no mistakes. The Digital Controller may
fail if the voltage input terminals are wired incorrectly.
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Control Output 1 e Qutputs are sent from terminals 1 and 2 with the ESCN-HT and from pins

3 and 4 with the ESAN/EN-HT. The following diagrams show the available
outputs and their internal equalizing circuits.

QST

Relay Voltage (for driving SSR) Current

Linear voItage

34

o

Relay E53-Q4 (PNP)

ES5CN-HT

E53-Q3 (NPN) E53-V34N E53-C3N

E53-RN E53-QN (PNP) E53-V35N E53-C3DN

E5AN/EN-HT

* The following table shows the specifications for each output type.

E5CN-HT
Output type Specifications
Relay 250 VAC, 3 A (resistive load), electrical durability: 100,000

operations

Voltage (for driv-
ing SSR)

PNP type, 12 VDC £15%, 21 mA (with short-circuit protec-
tion)

Current

DC 4 to 20 mA/DC 0 to 20 mA, resistive load: 600 Q max.
Resolution: Approx. 10,000

Linear voltage

0 to 10 VDG, resistive load: 1 kQ max.
Resolution: Approx. 10,000

ESAN/EN-HT

Output type

Specifications

Relay (Position-
proportional mod-
els)

250 VAC 1 A (including inrush current)
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m Output Units

Model Output Type | Output Specifications
method
E53-RN Relay ON/OFF | 250 VAC, 5 A (resistive load), Electrical life:

100,000 operations

E53-QN Voltage (PNP) | ON/OFF | PNP type, 12 VDC, 40 mA (with short-circuit
E53-Q3 Voltage (NPN) | ON/OFF | protection)
E53-Q4 Voltage (PNP) | ON/OFF | NPN type, 24 VDC, 20 mA (with short-circuit
protection)

PNP type, 24 VDC, 20 mA (with short-circuit
protection)

E53-C3N 4 to 20 mA Linear DC 4 to 20 mA, resistive load: 600 Q max.
E53-C3DN |0 to 20 mA Linear Resolution: Approx. 10,000
DC 0to 20 mA, resistive load: 600 Q max.
Resolution: Approx. 10,000

E53-V34N [0to 10V Linear 0 to 10 VDC, resistive load: 1 kQ min.
E53-V35N |(0to5V Linear Resolution: Approx. 10,0000 to 5 VDC, resis-
tive load: 1 kQ min.

Resolution: Approx. 10,000

* The ESCN-HT voltage output (for driving SSR) is not electrically isolated
from the internal circuits. When using a grounding thermocouple, do not
connect any of the control output terminals to the ground. (If a control out-
put terminal is connected to the ground, errors will occur in the measured
temperature as a result of leakage current.) ESAN/EN-HT voltage outputs
(for driving SSR), however, are functionally isolated from the internal cir-
cuits.

Control Output 2 ¢ Qutputs are sent from terminals 11, 12, 14, and 15 with the ES5CN-HT,
and from pins 5 and 6 with the ESAN/EN-HT. The following diagrams
show the available outputs and their internal equalizing circuits.

S
Voltage (for driving SSR) Voltage (for driving SSR)

E5CN-HT
+V +
&
Relay E53-Q4 (PNP) E53-Q3 (NPN) E53-V34N E53-C3N
E53-RN E53-QN (PNP) E53-V35N E53-C3DN

ES5AN/EN-HT

* The following table shows the specifications for each output type.

E5CN-HT

Output type Specifications
Voltage (for driv- | PNP type, 12 VDC +£15%, 21 mA (with short-circuit protec-
ing SSR) tion)
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Auxiliary Outputs 2, and 3

36

ESAN/EN-HT

Output type

Specifications

els)

Relay (Position-
proportional mod-

250 VAC 1 A (including inrush current)

m Output Units

Model Output Type | Output Specifications
method
E53-RN Relay ON/OFF |250 VAC, 5 A (resistive load), Electrical life:
100,000 operations
E53-QN Voltage (PNP) | ON/OFF | PNP type, 12 VDC, 40 mA (with short-circuit
E53-Q3 Voltage (NPN) | ON/OFF | protection)
E53-Q4 | Voltage (PNP) | ON/OFF | NpN type, 24 VDC, 20 mA (with short-circuit

protection)

PNP type, 24 VDC, 20 mA (with short-circuit
protection)

E53-C3N [4to20 mA Linear DC 4 to 20 mA, resistive load: 600 Q max.
E53-C3DN |0 to 20 mA Linear Resolution: Approx. 10,000

DC 0 to 20 mA, resistive load: 600 Q max.
Resolution: Approx. 10,000

E53-V34N [0to 10V Linear 0 to 10 VDG, resistive load: 1 kQ min.
E53-V35N |0to5V Linear Resolution: Approx. 10,0000 to 5 VDC,

resistive load: 1 kQ min.
Resolution: Approx. 10,000

* The E5CN-HT voltage output (for driving SSR) is not electrically isolated

from the internal circuits. When using a grounding thermocouple, do not
connect any of the control output terminals to the ground. (If a control out-
put terminal is connected to the ground, errors will occur in the measured
temperature as a result of leakage current.) ESAN/EN-HT voltage outputs
(for driving SSR), however, are functionally isolated from the internal cir-
cuits.

* Control output 2 of the ESCN-HT is a voltage output (for driving SSR)

only, and outputs across terminals 11(+) and 12(-), or 14(+) and 15(-).

e Control output 1 (voltage output for driving SSR) and control output 2

(voltage output for driving SSR) are not isolated.

¢ On the ESCN-HTLI2(1-500, auxiliary output 1 (SUB1) is output across ter-

minals 7 and 8, and auxiliary output 2 (SUB2) is output across terminals 6
and 8.

¢ On the ESAN/EN-HTLI2[-500, auxiliary output 1 (SUB1) is output across

terminals 9 and 10, auxiliary output 2 (SUB2) is output across terminals 7
and 8.

¢ On the ESAN/EN-HTLI3[1-500, auxiliary output 1 (SUB1) is output across

terminals 9 and 10, auxiliary output 2 (SUB2) is output across terminals 7
and 8, and auxiliary output 3 (SUB3) is output across terminals 14, 15
and 16.

* When the Input Error Output parameter is set to ON, the output assigned

to the alarm 1 function turns ON when an input error occurs.

¢ If the Remote SP Input Error Output parameter is set to ON, the output

assigned to the alarm 1 function will turn ON when an RSP input error
occurs.

* When the HB alarm, HS alarm, or heater overcurrent alarm is used with

the E5CN-HT (with E53-CNLIH/HHLIN2), alarms are output to the output
assigned to the alarm 1 function.
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* When the HB alarm, HS alarm, or heater overcurrent alarm is used with
the ESAN-HT/EN-HT, alarms are output across terminals 9 and 10.

* On the E5CN-HT, when heating/cooling control is used, auxiliary output 2
becomes control output (cooling).

* On the E5AN-HT and E5EN-HT, when heating/cooling control is used,
control output 2 becomes the control output (cooling).

¢ For models that have a heater burnout alarm, an OR of the alarm 1 func-
tion and the HB alarm, HS alarm, or heater overcurrent alarm is output. If
the alarm 1 function is to be used for HB alarm only, set the alarm 1 type
to O (i.e., do not use alarm 1 function).

* The following diagrams show the internal equalizing circuits for auxiliary
outputs 1, 2, and 3.

o
]J ; suB3
6 1

T

/.

| 8; SUB2
© SuUB2

- -1
SUB1 SUB1
® @ !
E5CN-HT ESAN/EN-HT

ALM1, 2, 3 can be output to auxiliary output 1, 2, 3 or changed with the
advanced function setting level.

* The relay specifications are as follows:

E5CIN-HT (SUB1, SUB2) SPST-NO, 250 VAC, 3 A
E5CN-HT (SUB3) SPDT, 250 VAC, 3 A

Event Inputs e The E5[IN-HTUICICIBL] supports event inputs. When event inputs 1/2 are
to be used, connect to terminals 11 to 13, and when event inputs 3/4 are
to be used, connect to terminals 23 to 25.

)+ EV1 63« “4EV3
g @@+ HEV2 @)« “EV4
®) 25

E53-CNCIBCIN2  E53-AKB (for ESAN/EN-HT) ES5AN-HT/EN-HTLIBLIMLCI-500
(for EBCN-HT)

* Use event inputs under the following conditions:
* The outflow current is approximately 7 mA.

Contact inputON: 1 kQ max., OFF: 100 kQ min.

No-contact inputON: Residual voltage 1.5 V max.; OFF: Leakage current 0.1 mA
max.

37



Wiring Terminals Section 2-2

Polarities during no-contact input are as follows:

0 - EV1 @*‘ EV1 @ + EV3
12
= T Nee TN
EV2
+ (e EV2 65)« EV4
Two Event Inputs: Two Event Inputs:  Two Additional Event Inputs:

E53-CNLIBLIN2 E5AN/EN- E53-AKB in ESAN/EN-

(for ESCN-HT) HTCIBOIMI-500 HTOBOIMC-500

(for ESAN/EN-HT) (for ESAN/EN-HT)
CT Inputs ¢ When the HB alarm, HS alarm, or heater overcurrent alarm is to be used

with the ES5CN-HTCIM[I]-500 with an E53-CN[JH/HHCIN2 Option Unit,
connect a current transformer (CT) across terminals 14 and 15 or termi-
nals 13 and 15 (no polarity).

* When the HB alarm, HS alarm, or heater overcurrent alarm is to be used
with the ESAN/EN-HTCICIHCI-500 or ESAN/EN-HTLICIHHI-500, connect
a current transformer (CT) across terminals 14 and 15 or terminals 15
and 16 (no polarity).

CT2 14 g
CT
ghca ! lm
E53-CNLIHLIN2 E53-CNLJHHLIN2 E5AN/EN-HTCIOHC-500  ESAN/EN-HTUICIHHLI-50C
(for ESCN-HT)

Transfer Output * On the E5CN-HTUIM[-500 with an E53-CNLIFN2, the transfer output is
output across terminals 14 and 15.

* On the ESAN/EN-HTLICIF-500, transfer output is output across terminals

27 and 28.
+V +V
ﬂ>ﬁ o, ﬂ>—{ i
Current Current
E53-CNLIFN2 ESAN/EN-HTCICIF-500

(for ESCN-HT)

Output type Specifications
Current 4 to 20 mA DC, Load: 600 Q max., Resolution: 10,000

Even with models that do not have a transfer output, control outputs 1 or 2 can
be used as a simple transfer output if it is a current output or linear output. For
details on the operation, refer to 4-13 Using the Transfer Output.
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Remote SP Input e The E5AN-HT and E5EN-HT support remote SP inputs. To use remote
SP, connect to terminals 29 and 30.

+

4t020 mA

ESAN/EN-HT

Remote SP inputs are not electrically isolated from the internal circuits. When
using a grounding thermocouple, do not connect any of the remote SP input
terminals to the ground. (If a remote SP input terminal is connected to the
ground, errors will occur in the measured temperature as a result of leakage
current.)

Communications RS-485

* When communications are to be used with the E53-CNLIO3N2 for the
E5CN-HT, or E53-ENO03 for the ESAN/EN-HT, connect communications
cable across terminals 11 and 12 or 21 and 22.

<—> B(+)
12« A(-)
A1) == B(+) (13)—Donotuse. | Rs-485
RS-485 C1)e—» B(+)
@ - A(-)
82+ AC)
E53-CNLJO3N2 (for ESCN-HT) E53-EN03 (for ESAN/EN-HT)

Specify both ends of the transmission path including the host computer as
end nodes (that is, connect terminators to both ends).
The minimum terminal resistance is 54 Q.

Communications Unit Connection Diagram
E5CN-HT

Host computer
RS-485 Shield
A

: 1
j'/ E5CN-HT (No. 1) E5CN-HT (No. 31)
FG ' RS-485 Y RS-485 |
No.| Abbreviation No.| Abbreviation
: 12 A ! ! 12 A()
A < B: [1] Mark ! 11| B+ ! ! 11| B(+)

A > B: [0] Space . P :

Terminator (120 Q, 1/2 W)
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ESAN/EN-HT

Host computer
RS-485

$

E5AN/EN-HT (No. 1) E5AN/EN-HT (No. 31)
FG RS-485 RS-485
No. | Abbreviation No. | Abbreviation
22| A() % 1 22| A()

21| B() [ 121 B@ ,
12] A |- L12] AP j
A < B: [1] Mark 11 1 B (+)

A > B: [0] Space B+

Shield

Terminator (120 Q, 1/2 W)

* The RS-485 connection can be either one-to-one or one-to-N. A maxi-
mum of 32 Units (including the host computer) can be connected in one-
to-N systems. The maximum total cable length is 500 m. Use AWG24

(cross-sectional area: 0.205 mm?®) to AWG14 (cross-sectional area:
2.081 mm?) shielded twisted-pair cable.

Cross-sectional area of
conductor

AWG24: 0.205 mm?
AWG14: 2.081 mm?

RS-232C

e When communications are to be used with the E53-CNLJ01N2 for the
E5CN-HT, or the E53-ENO1 for the ESAN/EN-HT, connect communica-
tions cable across terminals 11 to 13.

SD
4—
RD
+«—{ RS-232C
SG
E53-CNLI01N2 (for ESCN-HT)
E53-ENO1 (for ESAN/EN-HT)

Host computer

- : 25-pi E5CIN-HT Host computer (DOS/V) E5CIN-HT

RS-232C: 25-pin [ESCIN-HT Al |__ NHT
|_RS-2320 | RS-232C |
I No. | —_— | No. |

SD (TXD) | 2 —H 1] so RD (RXD)| 2 1] =D

RD (RXD)| 3 _ +[12TRD | SD (TXD) | 3 15T RD !

RS (RTS) | 4 j 13/ sc| ! ER(DTR)| 4 ﬁ /I/ 131 SG

CS(CTS)| 5 SG

DR((DSR)) 6 —— DR (DSR) o [ —

SG ’ j RS (RTS)| 7 j

ER (DTR)| 20 Ccs(cTS)| 8 -

FG P i
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¢ A 1:1 connection is used. The maximum cable length is 15 m.

e Use AWG24 (cross-sectional area: 0.205 mm2) to AWG14 (cross-sec-
tional area: 2.081 mm2) shielded twisted-pair cable.

Cross-sectional area of
conductor

AWG24: 0.205 mm?
AWG14: 2.081 mm?

RS-422 (ES5AN/EN-HT Only)

* When communications are to be used with the E53-ENO2 for the E5AN/
EN-HT, connect Communications Cable across terminals 11 to 13 and 21

to 22.
RDB
% RDA
SG
@® o RS-422
C SDA

E5AN/EN-HTLIMLI-500
with an E53-EN02

E5AN/EN-HT (No.1) E5AN/EN-HT (No.31)

Host computer

RS-422 RS-422 Two Terminators RS-422

Shielded cable No. (240, 122W) % No.
RDA VA 22 | SDA 22 | SDA
RDB 21| spbB §\ 21| SDB
SDA 12| RDA 12| RDA
SDB 11| RDB T~ 7 ros
SG \\ // 13| sG 13| sG
FG

— | | | P

* A 1:1 or 1:N connection is used. When a 1:N connection is used, a maxi-
mum of 32 nodes including the host computer can be connected.

e Use AWG24 (cross-sectional area: 0.205 mm?) to AWG14 (cross-sec-
2
)

tional area: 2.081 mm*) shielded twisted-pair cable.

Cross-sectional area of
conductor

AWG24: 0.205 mm?
AWG14: 2.081 mm?
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2-3 Using the Support Software Port

Procedure
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1,2,3...

Communications port
for Support Software

Personal computer's USB port

Use the communications port for Support Software to connect the personal
computer to the Digital Controller when using EST2-2C-MV4 CX-Thermo or a
version of CX-Thermo higher than 4.30, or other Support Software. The E58-
CIFQ1 USB-Serial Conversion Cable is required to make the connection.

For information concerning the models that can be used with CX-Thermo,
contact your OMRON sales representative.

Use the following procedure to connect the Digital Controller to the personal
computer using the USB-Serial Conversion Cable. The USB-Serial Conver-
sion Cable is used to communicate with the COM port of the personal com-
puter. To perform communications using USB-Serial Conversion Cable, set
the communications port (COM port) number to be used for the software to
the COM port assigned to the Cable.

1. Turn ON the power to the Digital Controller.

Note If the Cable is connected when the power to the Digital Controller
is OFF, power will be supplied from the personal computer and im-
pose a load on the internal circuits of the Digital Controller.
2. Connect the Cable.
Connect the personal computer’s USB port with the Support Software port
on the Digital Controller using the Cable.

* Digital Controller Connection Method
E5CN-HT

===

Communications port
for Support Software

~

|

E58-CIFQ1

Bottom view of ESCN-HT

ESEN-HT E5AN-HT

Communications port
for Support Software HH

unu
HM g gl

i i =
50 NGT RENOVE TERANAL BL0GE

Bottom view of ESEN-HT Bottom view of ESAN-HT

Note Hold the connector when inserting or disconnecting the Cable.

3. Install the driver.
Install the driver to enable the Cable to be used with the personal comput-
er.

¢ |nstallation
When the Cable is connected with the personal computer, the OS detects
the product as a new device. At this time, install the driver using the instal-
lation wizard. For details on installation methods, refer to the user’'s man-
ual for the E58-CIFQ1 USB-Serial Conversion Cable.
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4. Setting Setup Tool Communications Conditions
Set the communications port (COM port) number to be used for the CX-
Thermo Setup Tool to the COM port number assigned to the USB-Serial
Conversion Cable.
Refer to 3-3 CX-Thermo Operating Procedures (Online) in the CX-Thermo
help for details on setting the communications port (COM port) number.
Refer to the E58-CIFQ1 USB-Serial Conversion Cable Instruction Manual
and Setup Manual for details on how to check the COM port assigned to
the USB-Serial Conversion Cable.
The communications conditions for Setup Tool COM ports are fixed as
shown in the table below. Set the communications conditions for the CX-
Thermo Setup Tool according to the following table.

Parameter Set value
Communications Unit No. 01
Communications baud rate 38.4 (kbps)
Communications data length 7 (bits)
Communications stop bits 2 (bits)
Communications parity Even

2-4 Using Infrared Communications

Procedure

1,2,3...

When a Setup Tool, such as CX-Thermo version 4.30 or later (EST2-2C-MV4
or later), is used, the personal computer and Digital Controller can be con-
nected using infrared communications. Using infrared communications
enables the personal computer and Digital Controller to be connected from
the front panel while ensuring a dust-tight and drip-tight structure. Use a USB-
Infrared Conversion Cable, and connect it to the USB port at the personal
computer. Infrared communications are supported only for the ESAN-HT and
E5SEN-HT. The infrared communications port and the Setup Tool port cannot
be used at the same time.

For information concerning the models that can be used with the CX-Thermo,
contact your OMRON sales representatives.

Use the following procedure to connect the Digital Controller to the personal
computer using the USB-Infrared Conversion Cable. The USB-Infrared Con-
version Cable is used to communicate with the COM port on the personal
computer. To perform communications using the USB-Infrared Conversion
Cable, set the communications port (COM port) number to be used for the
Setup Tool (such as CX-Thermo) to the COM port assigned to the Cable.

1. Connecting the USB-Infrared Conversion Cable to the Personal Computer
Connect the USB-Infrared Conversion Cable to the USB port on the per-
sonal computer.

2. Install the driver
Install the driver to enable the USB-Infrared Conversion Cable to be used
with the personal computer.

¢ Installation
When the Cable is connected with the personal computer, the OS will
detect is as a new device. At this time, install the driver using the installa-
tion wizard. For details on installation methods, refer to the Instruction
Sheet and Setup Manual for the E58-CIFIR USB-Infrared Conversion
Cable.
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3.

Enabling Digital Controller Infrared Communications

Mount the Digital Controller to the panel and wire it. Turn ON the power
supply for the Digital Controller, go to the adjustment level, and set the In-
frared Communications Use parameter to ON. When this parameter is set
to ON, the Ir indicator on the front panel of the Digital Controller will light.
This enables connecting to a personal computer using infrared communi-
cations.

OmRON OmRON
PV
L
sV
N Ir J N
Lit when Infrared Communications @) (e (8) @ 1
Use parameter is set to ON. . = g
§ ESAN-H

ESEN-HT Series E5AN-HT Series

Connecting the USB-Infrared Conversion Cable to the Digital Controller
Mount the enclosed adapter to the Digital Controller. Hold the USB-Infra-
red Conversion Cable with the label side facing up, and insert the Cable
into the adapter to the line specified on the label.

Mounting adapters

Insert up to the line

Line on label

Setting the Setup Tool Communications Conditions

Set the communications port (COM port) number to be used for the CX-
Thermo Setup Tool to the COM port number assigned to the USB-Infrared
Conversion Cable.

Refer to the E58-CIFIR USB-Infrared Conversion Cable Instruction Sheet
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and Setup Manual for details on checking the COM port assigned to the
USB-Infrared Conversion Cable. The communications conditions for infra-
red COM ports are fixed as shown in the table below. Set the communica-
tions conditions for the CX-Thermo Setup Tool according to the following

table.

Parameter Set value
Communications Unit No. 01
Communications baud rate 38.4 (kbps)
Communications data length 7 (bits)
Communications stop bits 2 (bits)
Communications parity Even

6. Checking the Settings
After completing all data transfers, be sure that the data is correct. Finally,
remove the USB-Infrared Conversion Cable and mounting adapter from
the Digital Controller and set the Infrared Communications Use parameter
to OFF. Operation can now be started.

Turn ON the Infrared Communications Use parameter only when connect-
ed to the Setting Tool through infrared communications. Leave it set to OFF
during normal operation.
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SECTION 3
Basic Operation

This section describes the basic operation of the ESCN-H, ESAN-H, and ESEN-H Digital Controllers, including key
operations to set parameters and descriptions of display elements based on specific control examples.
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3-1 |Initial Setting Examples

Explanation of Examples

48

Initial hardware setup, including the sensor input type, alarm types, control
periods, and other settings is done using parameter displays. The [C] and
Keys are used to switch between parameters, and the amount of time that you
press the keys determines which parameter you move to.

This section describes 3 typical examples.

Changing Parameters

A [_Jlimage means that there are parameters.
Continue pressing the [<e] Key to change parameters
until you reach the intended parameter.

Changing Numbers

£l

[isai]

i
n

S . 6’-‘ Numeric data and selections in each
=== \J screen can be changed by using the
(Al and ] Keys.
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Example 1 (Models with Standard or Heating/Cooling Control)

Input type:

Control method: ON/OFF control
Alarm type: 2 (upper limit)
Alarm value 1:  20°C (deviation)

5 (K thermocouple,
—-200.0°C to 1,300.0°C)

Setup Procedure

Power ON

If the power supply is
turned ON before the
sensor is wired,
5.ERR will be
displayed.

Set point
Segment 1 Segment 2 Segment 3
Initial Setting
Level
100.0 e
Set input
specifications
50.0
0.20 0.40 0.20 Set control
i . specifications
Time (h.min)
Parameter Setting Set alarm type
Number of Segments Used (Program 0)
Program No.
Segment No. 0 1 2 3
Segment Set Point 50.0 100.0 100.0 50.0
Segment Time (h.min) 0.00 0.20 0.40 0.20

Program Setting
Level

A
Set the programs

¥

Set alarm values

~—

Operation
Level f

Trial operation

Start operation

Operation

Level PV/SP
Press the [O] Key for
at least 3 s.

Initial Setting

Level

Check input type.

} Input Type: 5

Press the (A~ ON/OFF [ znar For ON/OFF
Keys to select control: control, set
ON/OFF control. PID Pid oNaFF.

control:

Check alarm type. Alarm 1 Type: 2

Press the [O] Key for

atleast 1s.
Operation
Level
Press the [O] Key
Program for less than 1 s.

Setting Level

Make sure that the
Display Program
Selection is 0.

Display Program Selection

No. of Segments Used changed

Use the [Al¥] Keys
from 8 to 4.

to set the Number of
Segments Used.

Use the [AI¥] Keys
to set the Display
Segment Selection.
Set segments 1,
2, and 3 in the

Use the [AI¥] Keys
same way.

to set the Segment
Set Point.

Segment Set Point
changed from 0.0 to
50.0.

Segment Time

Use the (A~
The default is

Keys to set the

Segment Time. h.min.

ENd will be Disolay §

displayed when all isplay Segment
Selection

segments are set.

Use the Keys
to set Alarm Value 1
to 20°C.

Alarm Value 1 changed
from 0.0 to 20.0.

Press the [O] Key three times
(for less than 1 s).

Operation
Level e
Confirm that the set g c PviSP
point is 50.0°C. == 500
IE
Set Run/Reset to Run/Reset
Run. RSE to RUN

000000

og

og
— |y

==

Start operation.

49



Initial Setting Examples

Section 3-1

Example 2 (Models with Standard or Heating/Cooling Control)

Setup Procedure

. o o
SPower oN Input type: 9 (T thermocouple, —200.0°C to 400.0°C)
Control method: PID control
If the power supply l PID constants found using auto-tuning (AT).
is turned ON before Operation Alarm type: 2 upper limit
the sensor is wired, Level Alarm value 1: 30°C
5.ERR will be
displayed. .
Set point
Press the [O] Key for Segment 3
atleast 3s. Segment 1 Segment 2 9
Initial Setting Level 100.0
Initial Setting Level Use the [A] and
[~ Keys to Input Type: 3
select the input
Set input type.
specifications oNo 50.0
Use the Al and N/OFF  afaf
[~ Keys to select control: = 0.20 0.40 0.20
PID control. PID P
Set control ’ .
conro Time (h.min)
Check the 7| Control Period Itis recommended
control period. He_ag)s 20 that 20 seconds be
(Unit: Seconds)  set for a relay output Parameter Setii
Setalarm type and 2 seconds for eting
Check the an SSR voltage Number of Segments Used (Program 0) 4
alarm type. Alarm 1 Type: & output.
Program No. 0
Press the [O] Key
for at least 1 s. Segment No. 0 1 2 3
Operation Segment Set Point 50.0 100.0 100.0 50.0
Level PV/SP Segment Time (h.min) 0.00 0.20 | 040 0.20

Program Setting

Set the alarm values

Press the [O] Key for
less than 1's.

Program Setting Level

Make sure that

Segments Used.

Use the AV
Keys to set the
Display Segment
Selection.

Use the AV
Keys to set the

) S EE—— ‘ Display Program
the Display Selecton
Program
l Set the programs Selection is 0.
Use the AT No. of Segments
Keys to set the Used changed
Number of

from 8 to 4.

Display Segment
Selection changed
from ENd to 0.

Segment Set

Set segments 1,
Point changed

2,and 3 in the

Segment Set from 0.0 to 50.0. same way.
Point.
Use the Segment Time

Keys to set the
Segment Time.

Nd will be
displayed when
all segments are
set.

Use the AV

Keys to set Alarm |=

Value 1 to 30°C.

The default is
min.

Display Segment
Selection

Alarm Value 1
changed from 0.0
10 30.0.

—— Press the [O] Key three times
Operation (for less than 1 s).
Level
Confirm that the set PV/SP
point is 50.0°C.
Operation Level
Trial operation
Set Run/Reset to Run/Reset changed
from R5E to RUN.

Press the (O] Key for

PV/SP
after AT is less than 1's.
stopped Adjustment Level v Control starts.
El N
The adjustment |8 1 1l "
level will be EmLHDIU Adjustment Level
Adjustment Level displayed. BS
Press the e Key =2
i to move to AT
AT execution The set poifit flasfes Execution/Cancel.
during
AT) tion.
!SWSZTSCQE,“”""' (Aﬂs)zre ﬁc\g Isotged Execute AT. B A ;Fgoec;ic#te § .
8 AL . s6F | To e;ecdt To execute 100% AT (auto-tuning),
izl Z B0 o 40%AT select AL -2. To execute 40% AT,
B8 off T o " select At - [. To cancel AT, select
During AT exeqution A‘%‘Cﬁnce SEE GFF: (AT cancel).
Execute AT for the SP that is the
When AT ends, press the (0] Most important in control.

Operation Level

Confirm that the
set point is
100.0°C.

Key twice for less than 15, FOr this program, AT is executed
" fort .

PV/SP

I

00.0°C.

Start operation.

Start operation
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Example 3 (Models with Position-proportional Control)

5 (K thermocouple,
—200.0°C to 1,300.0°C)
Control method: Floating control (default)

Input type:

Setup Procedure Travel time: 45s
Power ON ( Power ON
Set point
l Segment 1 Segment 2 Segment 3
Operation Level
100.0
Press the [O] Key for 50.0
at least 3 s. 0.20 0.40 0.20
Initial Setting Level . .
Time (h.min)
Initial Setting Level .
—_— Check input type. Input Type: &5
Set.i;pyt Parameter Setting

specifications Number of Segments Used (Program 0) 4
Check that control Floating b N o
method is floating control: rogram Mo

Set control control. Close filas

specifications control:
Use the [Al and Segment No. 0 1 2 3
Keys to set the -

Set travel time travel time to 45. Travel time: 45 Segment Set Point 50.0 100.0 100.0 50.0
Segment Time (h.min) 0.00 0.20 0.40 0.20

Program Setting
Level

Set the programs

Start operation

Operation Level

Press the [O] Key for
atleast 1 s.

Press the [O] Key twice

(for less than 1 s).

Program Setting Level

Make sure that
the Display
Program
Selection is 0.

Use the [Alv]
Keys to set the
Number of
Segments Used.

Use the [AI¥]
Keys to set the
Display Segment
Selection.

Use the AV
Keys to set the
Segment Set
Point.

Use the AV
Keys to set the
Segment Time.

ENd will be
displayed when
all segments are
set.

Operation Level

Confirm that the set
point is 50.0°C.

Set Run/Reset to

Display Program

% G,PPU Selection

‘_
n
u

No. of Segments
Used changed
from 8 to 4.

Display Segment
Selection changed
from ENd to 0.

Segment Set
Point changed
from 0.0 to 50.0.

Set segments 1,
2, and 3 in the
same way.

Segment Time
The default is
h.min.

Display Segment
Selection

Press the [O] Key three times
(for less than 1 s).

| Run/Reset
changed from RSk
LIN] to RUN.

Start operation.
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3-2 Setting the Input Type

The Controller supports 3 input types: platinum resistance thermometer, ther-
mocouple, and analog inputs. Set the input type that matches the sensor that
is used.

3-2-1 Input Type

The following example shows how to set a K thermocouple for —20.0 to
500.0°C.

Operating Procedure

Operation Level

1. Press the [O] Key for at least three seconds to move from the operation
level to the initial setting level.

5% acn

H L4 ;__,l_,

BES .

Initial Setting Level 2. Press the (&] Key to enter the set value of the desired sensor.

I =11 | Input Type When you use a K thermocouple (—20.0 to 500.0°C), enter 6 as the set
g LIN T value.

[ 5

R Hint: The key operation is saved two seconds after the change, or by
S LN LC pressing the [O] or [l Key.

Cen [y

o Ll

List of Input Types

Input type Specifications | Set value Input temperature setting range
Platinum resistance |Pt100 0 —200.0 to 850.0 (°C)/-300.0 to 1,500.0 (°F)
thermometer 1 ~199.9 to 500.0 (°C)/~199.9 to 900.0 (°F)

2 0.0 to 100.0 (°C)/0.0 to 210.0 (°F)

JPt100 3 —199.9 to 500.0 (°C)/-199.9 to 900.0 (°F)
4 0.0 to 100.0 (°C)/0.0 to 210.0 (°F)

Thermocouple K 5 —200.0 to 1,300.0 (°C)/-300.0 to 2,300.0 (°F)

6 —20.0 to 500.0 (°C)/0.0 to 900.0 (°F)

J 7 —100.0 to 850.0 (°C)/-100.0 to 1,500.0 (°F)
8 —20.0 to 400.0 (°C)/0.0 to 750.0 (°F)

T 9 —200.0 to 400.0 (°C)/-300.0 to 700.0 (°F)
10 —199.9 t0 400.0 (°C)/-199.9 to 700.0 (°F)
11 —200.0 to 600.0 (°C)/-300.0 to 1,100.0 (°F)

L 12 —100.0 to 850.0 (°C)/-100.0 to 1,500.0 (°F)

u 13 —200.0 to 400.0 (°C)/-300.0 to 700.0 (°F)
14 —199.9 t0 400.0 (°C)/-199.9 to 700.0 (°F)

N 15 —200.0 to 1,300.0 (°C)/-300.0 to 2,300.0 (°F)

R 16 0.0 to 1,700.0 (°C)/0.0 to 3,000.0 (°F)

S 17 0.0 to 1,700.0 (°C)/0.0 to 3,000.0 (°F)

B 18 100.0 to 1,800.0 (°C)/300.0 to 3,200.0 (°F)

W 19 0.0 to 2,300.0 (°C)/0.0 to 3,200.0 (°F)

PLII 20 0.0 to 1,300.0 (°C)/0.0 to 2,300.0 (°F)

K 21 —-50.0 to 200.0 (°C)/-50.0 to 200.0 (°F)

J 22 —50.0 to 200.0 (°C)/-50.0 to 200.0 (°F)

T 23 —50.0 to 200.0 (°C)/-50.0 to 200.0 (°F)
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Input type Specifications | Set value Input temperature setting range
Platinum resistance |Pt100 24 —50.0 to 200.0 (°C)/-50.0 to 200.0 (°F)
thermometer
Current input 4 t0 20 mA 25 Either of the following ranges, by scaling:
—19999 to 32400
: Oto20mA |26 ~1999.9 t0 3240.0
Voltage input 1to5V 27 ~199.99 to 324.00
Oto5V 28 —19.999 to 32.400
Oto10V 29

¢ The default is 5.

* If a platinum resistance thermometer is mistakenly connected while a set-
ting for other than a platinum resistance thermometer is in effect, S.ERR
will be displayed. To clear the S.ERR display, check the wiring and then
turn the power OFF and back ON.
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3-3 Selecting the Temperature Unit

3-3-1

Operating Procedure

Operation Level

Initial Setting Level

% YR
5 LnNTLC
= S
= N
o o-u
[ Jom I~
|| L

Input Type

Temperature
Unit

Temperature Unit

e Either °C or °F can be selected as the temperature unit.
* Set the temperature unit in the Temperature Unit parameter of the initial
setting level. The default is £ (°C).
The following example shows how to select °C as the temperature unit.

1. Press the [O] Key for at least three seconds to move from the operation
level to the initial setting level.

2. Select the Temperature Unit parameter by pressing the [<@] Key.
Press the [Al or ] Key to select either °C or °F.
L:°C
F:°F

3. To return to the operation level, press the [O] Key for at least one second.

3-4 Selecting PID Control or ON/OFF Control

3-4-1

2-PID Control

ON/OFF Control
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PID-ON/OFF (CNEL)

Two control methods are supported: 2-PID control and ON/OFF control.
Switching between 2-PID control and ON/OFF control is executed by means
of the PID ON/OFF parameter in the initial setting level. When this parameter
is set to P d, 2-PID control is selected, and when set to alNaFF, ON/OFF con-
trol, is selected. The default is . d. ON/OFF control is not displayed for posi-
tion-proportional models.

Use auto-tuning to set the PID constants, or set them manually.
For PID control, set the PID constants in the Proportional Band (P), Integral
Time (1), and Derivative Time (D) parameters.

In ON/OFF control, the control output is turned ON when the process value is
lower than the current set point, and the control output is turned OFF when
the process value is higher than the current set point (reverse operation).
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3-5 Setting Output Specifications

The following table shows the parameters related to outputs. Each of the
parameters is described in detail following the table.

SUbZ | Auxiliary Output 2 Assignment
SuUk3 | Auxiliary Output 3 Assignment

Parameter Standard Position-
models proportional
models

P Control Period (Heating) [
L-LP | Control Period (Cooling) o

offEV | Direct/Reverse Operation (] (]
alit { | Control Output 1 Assignment [
alitd | Control Output 2 Assignment [

SuUb ! | Auxiliary Output 1 Assignment [ J [ J

L  J  J
]

(®: Supported)
3-5-1 Control Periods

* Set the output periods (control periods). Though a shorter period provides
better control performance, it is recommended that the control period be
set to 20 seconds or longer for a relay output to preserve the service life

Control Period of the relay. After the settings have been made in the initial setup, read-

(Cooling) just the control period, as required, by means such as trial operation.

¢ Set the control periods in the Control Period (Heating) and Control Period
(Cooling) parameters in the initial setting level. The default is 20 seconds.

* The Control Period (Cooling) parameter is used only for heating/cooling
control.

* When the control output is used as a current output or linear voltage out-
put, the Control Period settings cannot be used.

* The control period can be set for standard models only.

Control Period
(Heating)

==
——
[

=

!
(i
——r—

[

3-5-2 Direct and Reverse Operation

* Direct operation increases the manipulated variable whenever the pro-
cess value increases. Reverse operation decreases the manipulated vari-
able whenever the process value increases.

Manipulated variable Manipulated variable
100% 4 100% A
0% s> 0% >
-~ A - -~ A -
Low Set Value High Low Set Value High
temperature temperature temperature temperature
Direct operation Reverse operation
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Operating Procedure

Operation Level

=L T Ny
= P} l_lil_l
BB L0
Initial Setting Level
% N _ L
5 Liv oL
CJon C
[ [ [ !
E I_11
= [N |
[ Jom ~
] | L
g o
S
B 20
Sy = | ng )/
= Lo ‘_l_ y
555 af -F
Operation Level
=St ann
= RN
Odon INEN]
|- [N

Input Type

Temperature
Unit

Control Period
(Heating)

Direct/Reverse
Operation

PV/SP

For example, when the process value (PV) is lower than the set point (SP)
in a heating control system, the manipulated variable increases according
to the difference between the PV and SP. Accordingly, reverse operation
is used in a heating control system. Direct operation is used in a cooling
control system, in which the operation is the opposite of a heating control
system. For either direct or reverse operation, assign control output 1 to o
(control output (heating)).

e Direct/reverse operation is set in the Direct/Reverse Operation parameter
in the initial setting level. The default is o - F (reverse operation).

In this example, the input type, temperature unit, direct/reverse operation, and
control period (heat) parameters are checked.

Input type = 5 (K thermocouple)

Temperature unit =L (°C)

Direct/reverse operation = off - (reverse operation)
Control period (heat) = 20 (seconds)

1. Press the [O] Key for at least three seconds to move from the operation
level to the initial setting level.

2. The input type is displayed. When the input type is being set for the first
time, 5 (K thermocouple) is set. To select a different sensor, press the
or ¥ Key.

3. Select the Temperature Unit parameter by pressing the [<al Key. The de-
faultis L (°C). To select F (°F), press the [A] Key.

4. Select the Control Period (Heating) parameter by pressing the Key.
The default is 20.

5. Select the Direct/Reverse Operation parameter by pressing the [l Key.
The default is o -7 (reverse operation). To select o' -d (direct opera-
tion), press the [&A] Key.

6. To return to the operation level, press the [O] Key for at least one second.

3-5-3 Assigned Output Functions
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* Function assignments can be changed by changing the settings for con-
trol and auxiliary output assignments.

* The default function assignments for each output are shown below.

Parameter name Symbol Initial status
Control Output 1 Assignment alk | Control output (heating)
Control Output 2 Assignment olltd Not assigned.
Auxiliary Output 1 Assignment SUk Alarm 1
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Parameter name Symbol Initial status
Auxiliary Output 2 Assignment Lbd Alarm 2
Auxiliary Output 3 Assignment Suk3 Alarm 3
(E5AN/EN-H only)

Example: ESCN-HT

¢ Each output is automatically initialized as shown below by changing the

control mode.

Operating Procedure

Operation Level

Or — = —
a- JIC I
= A

11
BB il

Initial Setting Level

Initial Setting Level

PV/SP

Input Type

I~ | Standard or
|_ | Heating/Cooling

Parameter name Symbol Without control output 2 With control output 2

Standard Heating/cooling Standard Heating/cooling
Control Output 1 alik | Control output Control output Control output Control output
Assignment (heating) (heating) (heating) (heating)
Control Output 2 altd Not assigned. Not assigned. Not assigned. Control output
Assignment (See note 1.) (See note 1.) (cooling)
Auxiliary Output 1 Suk ! Alarm 1 Alarm 1 Alarm 1 Alarm 1
Assignment
Auxiliary Output 2 Suks Alarm 2 Control output Alarm 2 Alarm 2
Assignment (cooling)

Note (1) There is no control output 2 and no parameter assignment is displayed
for that output.
B Alarms

It will be specified in this section when an alarm must be assigned, i.e., when
an alarm must be set for the Control Output 1 or 2 Assignment parameters, or
for the Auxiliary Output 1 or 3 Assignment parameters. For example, if alarm
1 is set for the Control Output 1 Assignment parameter, then alarm 1 has

been assigned.

Assigning a work bit to either control output 1 or 2 or to auxiliary output 1 to 3
is also considered to be the same as assigning alarms and time signals. For
example, if work bit 1 is set for the Auxiliary Output 1 Assignment parameter,

then alarms 1 to 3 and time signals 1 and 2 are assigned.

This procedure sets the following control and auxiliary output assignments.
Control output 1: Control output (heating); Control output 2: Control output

(cooling); Auxiliary output 1: Alarm 1; Auxiliary output 2: Alarm 2

1. Press the [O] Key for at least three seconds to move from the operation
level to the initial setting level.

2. Select the Standard or Heating/Cooling parameter by pressing the

Key.
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Initial Setting Level

SC_ur
0 7L
I Jom _r
[ | S
- o _ 0y
g ey
O Jon [n]
[ [ | L

Move to Ad-
vanced Function
Setting Level

on Setting Level

Parameter
Initialization

on Setting Level

Control Output
1 Assignment

% NI
o ouc |
=555 o
=TT
5 ouc |
[ Jon _
[ [ ]| ]

on Setting Level

Control Output
2 Assignment

on Setting Level

Auxiliary Output
1 Assignment

3 Cie
= A
S0 HLM
- SR
=i Y

S0 HLM

Advanced Functi

on Setting Level

-—
—

and
|
|
|
U

gooood

gd

02 i~
o =2
-

oy

)
~

Auxiliary Output
2 Assignment

=
-

- l‘-
Ll

=
—

=
i

)
[N

0ooood

o
02
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3.

Press the [A] Key to set the parameter to H-L.

Note The following output assignments do not need to be set because they

11.

13.

are set automatically by changing the control mode, but they are
shown here as a reference for checking the assignments for each out-
put.
Select the Move to Advanced Function Setting Level parameter by press-
ing the [<a Key. (For details on moving between levels, refer to 4-7 Mov-
ing to the Advanced Function Setting Level.)

Press the [¥#| Key to enter the password (“~169”), and move from the ini-
tial setting level to the advanced function setting level.

Select the Control Output 1 Assignment parameter by pressing the
Key.

Press the [A] or ] Key to set a.
(The default is a.)

Select the Control Output 2 Assignment parameter by pressing the
Key.

Press the [A] or ] Key to set L -a.
(When H-L is selected for the Standard or Heating/Cooling parameter,
the setting will be £ -a.)

. Select the Auxiliary Output 1 Assignment parameter by pressing the

Key.

Press the (Al or ¥ Key to set AL M |.
(The default is AL M !

ALM L)

. Select the Auxiliary Output 2 Assignment parameter by pressing the

Key.

Press the [Al or [ Key to set AL MC.
(The default is AL M)
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Initial Setting Level 14. Press the [O] Key for at least one second to move from the advanced
T =1 L |input Type function setting level to the initial setting level.
AR
CIC0on C
] | _l
Operation Level 15. Press the [O] Key for at least one second to move from the initial setting
= level to the operation level.
gt I PV/SP p
5 Lu
55 Wih
Auxiliary Output » When “close in alarm” is set, the status of the auxiliary output is output
Opening or Closing in unchanged. When “open in alarm” is set, the status of the auxiliary output
Alarm (5b IN, 562N) function is reversed before being output.

* Each auxiliary output can be set independently.

* These settings are made in the Auxiliary Output 1 to 3 Open in Alarm
parameters (advanced function setting level).

¢ The default is N-a: Close in Alarm.

* When “open in alarm” is set for the alarm 1 output, the open in alarm sta-

tus is also applied to heater burnout, HS alarm, heater overcurrent, and
input error outputs.

Auxiliary output Auxiliary Indicators
functions 1 to 3 output (SUB1 to SUB3)
Close in Alarm |ON ON Lit
OFF OFF Not lit
Open in Alarm |ON OFF Lit
OFF ON Not lit

* The alarm output will turn OFF (i.e., the relay contacts will open) when
power is interrupted and for about two seconds after the power is turned
ON regardless of the setting of the Auxiliary Output 1 to 3 Open in Alarm
parameter.
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3-6 Setting Programs

3-6-1 Outline of Program Functions

e Up to 8 programs (patterns) can be created and each program can have
up to 32 segments (steps).

/l Program 7 (highest program number)l
L)
L]

L ]
a
@ Program O
point

Segment 31
(highest segment

number)
K Timy

* Programming is possible either by setting the SP and time for each seg-
ment (step time programming) or by setting the target SP, rate of rise, and
time for each segment (rate of rise programming).

* Program repetitions and a program link destination can be set for each
program.

* You can hold measurements during operation, or advance operation to
skip segments.

Segment 0 Segment1 | Segment 2

¢ If you set a wait band, each segment will wait until the PV reaches a spec-
ified band before operation moves to the next segment.

¢ QOutputs can be assigned to time signal outputs, program end outputs, run
outputs, or stage outputs.

3-6-2 Program Settings

Here, the procedure is given for using step time programming. For the proce-
dure for rate of rise programming, refer to 4-15 Program-related Functions.

Selecting the Program * The Display Program Selection parameter specifies the number of the
Number (d.PRL) program to be set.

* The default is the number of the currently selected program.
Setting the Number of * The Number of Segments Used parameter is used to set the number of
Segments Used (5-No) segments used for the specified program.

¢ The default is 8.

* Once the number of segments set for the Number of Segments Used
parameter have been executed, the program will be in operation com-
pleted status. If the setting of the Number of Segments Used parameter is
changed to a value smaller than the segment currently being executed in
the program, the program will immediately change to operation completed

status.
Selecting the Segment to * Set the Display Segment Selection parameter to the number of the seg-
Set (d.5EL) ment to set.
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* The setting range is END or 0 to No. of Segments Used —1. The default is
END (segment setting completed).

Setting the Segment Set e For step time programming, each segment has a Segment Set Point
Points and Segment

_ parameter and a Segment Time parameter. The number of settings is
Times (5F) (£ ME) determined by the Number of Segments Used parameter.

* The setting range for the segment time is 0.00 to 99.59 (h.min or min.s).
The default is 0.00.

* Segment 0 is a soak segment. To start from a ramp (increase or
decrease), set the segment time for segment 0 to 0 so that actual opera-

tion starts from segment 1. (In this example, the Reset Operation parame-
ter is set to stop control.)

3-6-3 Program Setting Example

Set point
A
Segment 1 Segment 2 Segment 3
1000
50.0
020 040 020

> Time (h.min)

The following settings are used for the Number of Segments Used and Pro-
gram No. parameters.

Parameter

Number of Segments Used (Program 1) 4
Program No.

Setting

1

The following settings are used for the Segment Set Point and Segment Time
parameters for program 1.

Segment No. 0 1 2 3
Segment Set  |50.0 100.0 100.0 50.0
Point
Segment Time |0.00 0.20 0.40 0.20
(h.min)
Operating Procedure This procedure is used to set the program.
Operation Level 1. Press the [O] Key to move from the operation level to the program setting
- level.
[
St 00
[
- mr
[ - -] L.

Program Setting Level 2. The Display Program Selection is displayed.

3. Pressthe Keys to change the setting to 1.

-
Do
—r—

=
]
| -

U

00 000o
|

00
0%
C3

!
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= = - 4. Press the [<gl Key to select the Number of Segments Used parameter.
= e, - -
= 4y 5. Press the Keys to change the setting to 4.

B55 HH
S T FCr 6. Press the [<@ Key to select the Display Segment Selection parameter.
O et e
S o.aLu 7. Pressthe Keys to change the setting to 0.
555 ENd-
=, . 8. Press the [<a Key to select the Segment Set Point parameter.
[N
= i 9. Press the Keys to change the setting to 50.0.
=05 00-50.0
o ), - 10. Press the [c@ Key to select the Segment Time parameter. Make sure that
= CLiic the setting is 0.00.
=55 OO0
S o cCr 11. Press the Key to select the Display Segment Selection parameter.
So.acu Make sure that the setting is 1.
855 {
=g . 12. Press the (@] Key to select the Segment Set Point parameter.
[EmpyS
= - 13. Press the Keys to change the setting to 100.0.
=555 Ly mnn
L. (R
- 14. Press the [<2l Key to select the Segment Time parameter.
= —_ —
= LLriL 15. Press the Keys to change the setting to 0.20.
cgon T mJn
i [ B Y B [y )
SR 16. Press the Key to select the Display Segment Selection parameter.
E Uy ) gy | Make sure that the setting is 2.
CJcon (]
o C
=y o 17. Press the [c@ Key to select the Segment Set Point parameter.
[y A
= - 18. Press the Keys to change the setting to 100.0.
== naly mnn
L e
- 19. Press the <@ Key to select the Segment Time parameter.
= — —
B LLNIL 20. Press the Keys to change the setting to 0.40.
58 400N
= — 21. Press the Key to select the Display Segment Selection parameter.
= Jd o N
So.acu Make sure that the setting is 3.
JJon a
o )
=, . 22. Press the [<2| Key to select the Segment Set Point parameter.
[N
= ar 23. Press the Keys to change the setting to 50.0.
=228 ., crr
L.y puy RN
= — 24. Press the [l Key to select the Segment Time parameter.
— -
% LLhic 25. Press the Keys to change the setting to 0.20.
con 1l N mnan
e Y S N N gy B Ny
S JrCr 26. Press the |<@l Key to end setting the program.
S 0.JC L
=
555 ENd
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Operation Level

27. Press the [O] Key three times to move from the program setting level to
the operation level.

3-7 Using ON/OFF Control

In ON/OFF control, the control output turns OFF when the temperature being
controlled reaches the preset set point. When the manipulated variable turns
OFF, the temperature begins to fall and the control turns ON again. This oper-
ation is repeated over a certain temperature range. At this time, how much the
temperature must fall before control turns ON again is determined by the Hys-
teresis (Heating) parameter. Also, what direction the manipulated variable
must be adjusted in response to an increase or decrease in the process value
is determined by the Direct/Reverse Operation parameter.

3-7-1 ON/OFF Control

Hysteresis (H45)
(LHYS)

Three-position
Control

* Switching between 2-PID control and ON/OFF control is performed using
the PID ON/OFF parameter in the initial setting level. When this parame-
ter is set to P d, 2-PID control is selected, and when it is set to alNaf, ON/
OFF control is selected. The default is P d.

¢ ON/OFF control can be set for standard models only.

* With ON/OFF control, hysteresis is used to stabilize operation when
switching between ON and OFF. The control output (heating) and control
output (cooling) functions are set in the Hysteresis (Heating) and Hystere-
sis (Cooling) parameters, respectively.

¢ In standard control (heating or cooling control), the setting of the Hystere-

sis (Heating) parameter in the adjustment level is used as the hysteresis
regardless of whether the control type is heating control or cooling con-

trol.
Reverse operation
R Hysteresis (heating)

ON yY

v

FF » PV
© A
Set point

¢ In heating/cooling control, a dead band (an area where both control out-
puts are 0) can be set to either the heating or cooling side. This makes it
possible to use 3-position control.
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3-7-2 Settings

Hysteresis (heating)

Reverse operation
_ Dead band
<

P

Hysteresis (cooling)

¢ > <

ON

A 7y
Heating
side

Cooling
side

OFF
Set point

Parameters

Symbol

Parameter: level

Application

5-RE
CNEL
aRty
L-dh
H4Y5

CHHE

Standard or Heating/Cooling: Initial setting level
PID ON/OFF: Initial setting level
Direct/Reverse Operation: Initial setting level
Dead Band: Adjustment level

Hysteresis (Heating): Adjustment level
Hysteresis (Cooling): Adjustment level

Specifying control method
Specifying control method
Specifying control method
Heating/cooling control
ON/OFF control

ON/OFF control

To execute ON/OFF control, set the Set Point, PID ON/OFF, and Hysteresis
parameters.

Setting the PID ON/OFF Parameter

Operating Procedure

Operation Level

g7 plyy
- oD
Initial Setting Level
E Y .
= ' -
[ '3
% YT
= L““-L:
HEe Pld
E N )
= l_l\ll:l_
Bz oNaF P
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PV

Input Type

PID-ON/OFF

PID-ON/OFF

The following example shows how to change the PID ON/OFF parameter to
olNaF in the initial setting level.

1. Press the [O] Key for at least three seconds to move from the operation
level to the initial setting level.

2. The Input Type parameter is displayed in the initial setting level.

3. Select the PID ON/OFF parameter by pressing the 2| Key.

4. Use the [A] and [¥] Keys to set onof.

5. To return to the operation level, press the [O] Key for at least one second.
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Setting the Hysteresis

Operating Procedure Set the hysteresis to 2.0°C.
Operation Level 1. Press the [O] Key twice to move from the operation level to the adjust-
0T o M| PV/SP ment level.
g Ca.u
on o
%%D I'I_ll_l.l_l
Adjustment Level 2. The Adjustment Level Display parameter will be displayed in the adjust-
=y 4 1| Adiustment ment level.
O (J71120 1 | Level Display
O Jon
|
ST ) 1= | Hysteresis 3. Select the Hysteresis (Heating) parameter by pressing the <] Key.
O 11 2 2 | (Heating)
I Jom 1
[} [AAG
O — 4. Press the Al and [¥] Keys to set the hysteresis (2.0 in this example). Ei-
[ . .
N By | ther press the Key or wait for at least two seconds after setting the
%%E 20 hysteresis value to confirm the setting.

5. To return to the operation level, press the [O] Key twice.

3-8 Determining the PID Constants (AT or Manual Settings)
3-8-1 AT (Auto-tuning)

¢ When AT is executed, the optimum PID constants for the set point at that
time are set automatically. A method (called the limit cycle method) for
forcibly changing the manipulated variable and finding the characteristics
of the control object is employed.

———
U

-
[

SP/PV

Program that is set

AN
v

Program that is executed

PV

Time

Auto-tuning started Auto-tuning completed

¢ Either 40% AT or 100% AT can be selected depending on the width of MV
variation in the limit cycle. In the AT Execute/Cancel parameter, specify
AE -2 (100% AT) or AE - [ (40% AT). To cancel AT, specify aFF (AT can-
cel).

* Only 100% AT can be executed for heating and cooling control or for
floating control for position-proportional models.

¢ Auto-turning cannot be executed while the program is reset (if the reset
operation is set to stop control), while on standby (if the reset operation is
set to stop control), during manual operation, and during ON/OFF control.

* The following operations are not possible during auto-tuning: changing
settings, holding or releasing the program, and segment operations, such
as advance operations.
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AT Operations

66

¢ Auto-tuning will stop if the Run/Reset parameter is set to Reset and the
Reset Operation parameter is set to stop control, or if you switch to man-
ual operation.

* The following operation will be performed if the Reset Operation parame-
ter is set to fixed SP operation.

* If the Run/Reset parameter is changed to Reset during auto-tuning,
the present SP will be changed to the fixed SP or the remote SP after
autotuning has been completed.

* If auto-tuning is executed while the Run/Reset parameter is set to Re-
set and the Run/Reset parameter is changed to Run during auto-tun-
ing execution, the program will be started after completing auto-tuning.

¢ The results of AT are reflected in the Proportional Band (P), Integral Time

(), and Derivative Time (D) parameters for the PID set at the time AT exe-
cution starts. For details on PID sets, refer to PID Sets on page 136.

PID Setting Level

gt * 1| PID* Proportional Band
= S

o
=555 [t
= * — [ PID* Integral Time
% .,—

e

585 Caa.u
= * 1| PID* Derivative Time
% l'—-'

i
S5 NI

(%k: 110 8)

AT is started when either AL -2 (100% AT) or AL - | (40% AT) is specified for
the AT Execute/Cancel parameter. During execution, the AT Execute/Cancel
parameter on the No. 1 display flashes. When AT ends, the AT Execute/Can-
cel parameter turns OFF, and the No. 1 display stops flashing.

AT Execute/Cancel [ Il O il ]
= - - = — = =+ No. 1 display
= I = L]
598n  oFF 35 AL}

100% AT execution in progress

If you move to the operation level during AT execution, the No. 2 display
flashes to indicate that AT is being executed.

PVISP =T JC T =T JC T
- Cau - R

=05 ok =85—{00.0 - No. 2 display
Z 1 N

AT execution in progress

Only the following parameters can be changed during auto-tuning: Communi-
cations Writing, Run/Reset, and AT Execute/Cancel. Other parameters can-
not be changed.

AT Calculated Gain

The AT Calculated Gain parameter sets the gain for when PID values are cal-
culated using AT. When emphasizing response, decrease the set value.
When emphasizing stability, increase the set value.




Determining the PID Constants (AT or Manual Settings) Section 3-8

AT Hysteresis
The AT Hysteresis parameter sets the hysteresis when switching ON and
OFF for the limit cycle operation during auto-tuning.

Limit Cycle MV Amplitude

The Limit Cycle MV Amplitude parameter sets the MV amplitude for limit cycle
operation during auto-tuning.

Note Disabled for 100% AT.

m 40% AT (RE- 1)
The width of MV variation in the limit cycle can be changed in the Limit Cycle
MV Amplitude parameter, but the AT execution time may be longer than for
100% AT. The limit cycle timing varies according to whether the deviation
(DV) at the start of auto-tuning execution is less than 10% FS.

Deviation > 10% FS Deviation < 10% FS
PV Limit Cycle MV PV Limit Cycle MV
Amplitude 40% Amplitude 40%
oy S e A—
1
I 1 \ 1
Deviation: | | Deviation: !
10% FS 1 : 10% FS 1
I 1
l l » Time 1 1 » Time
AT started AT ended AT started AT ended

m 100% AT (At -2)

Operation will be as shown in the following diagram, regardless of the devia-
tion (DV) at the start of AT execution. To shorten the AT execution time,
select 100% AT.

Y Limit Cycle MV
Amplitude 100%

e AR

p-Time

A A
AT started AT ended

Note The Limit Cycle MV Amplitude parameter is disabled.

Operating Procedure This procedure executes 100%AT.
Adjustment Level 1. Press the [O] Key twice to move from the operation level to the adjust-
- 11 | AT Execute/ ment level.
= 111= | Cancel Press the Key to select the AT Execute/Cancel parameter.
Ooe  ~EE
[ [ ]| o
= = 2. Press the [A] Key to select AL -2. The No. 1 display for AT Execute/Can-
E I cel will flash during AT execution.
5 AE-C
= =T 3. offF will be displayed when AT ends.
- nc
5 oFf
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Operation Level 4. To return to the operation level, press the [O] Key.
ET aC M PV

C

HE iRk

Note PID Constants
When control characteristics are already known, PID constants can be set
directly to adjust control. PID constants are set in the Proportional Band (P),
Integral Time (I), and Derivative Time (D) parameters, according to the Dis-
play PID Selection parameter setting in the PID setting level. Changing the
Proportional Band (P), Integral Time (l), or Derivative Time (D) parameter set-
tings in the adjustment level changes the settings in these parameters in the
current PID set.

3-8-2 RT (Robust Tuning)

* When auto-tuning is executed with robust tuning selected, PID constants
are automatically set that make it hard for control performance to degen-
erate even when the characteristics of the controlled object change.

* RT can be set in the advanced function setting level when PID control has
been set.

* The RT mode cannot be selected while an analog input is set.

* Selecting the RT mode in the following cases will help to prevent hunting
from occurring.

* When the set temperature is not constant and is changed in a wide
range.

* When there are large variations in ambient temperatures due to fac-
tors such as seasonal changes or differences between day and night
temperatures.

* When there are large variations in ambient wind conditions and air
flow.

* When heater characteristics change depending on the temperature.

* When an actuator with disproportional 1/0, such as a phase-control-
type power regulator, is used.

* When a rapidly heating heater is used.
* When the control object or sensor has much loss time.
* When hunting occurs in normal mode for any reason.

¢ PID constants are initialized to the default settings by switching to RT
mode.

* When the RT mode is selected, the derivative time setting unit be-
comes the second.

-
M
[

\

-—

RT Features » Even when hunting occurs for PID constants when auto-tuning is exe-
cuted in normal mode, it is less likely to occur when auto-tuning is exe-
cuted in RT Mode.
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Set value

Set value

Operating Procedure

Operation Level

e —
o~
- Cau

lzly
BB il

5 OM
g roocy
I Jom n
||| [

PV/SP

Input Type

Initial Setting Level

Move to Ad-
vanced Function
Setting Level

Advanced Function Setting Level

Parameter
Initialization

Advanced Function Setting Level

RT

Temperature
Much hunting occurs. [

Temperature

A Hunting is reduced.

Set value

o

Time

A

Start of control

A

Start of control

Time

* When the temperature (PV) falls short of the set point for the PID con-
stants when using auto-tuning in normal mode, executing auto-tuning in
RT Mode tends to improve performance.

Temperature Temperature
A A

Set value

o

Time

Time

A

Start of control

A

Start of control

* When the manipulated variable (MV) is saturated, the amount of over-
shooting may be somewhat higher in comparison to PID control based on
auto-tuning in normal mode.

This procedure selects RT mode.

1. Press the [O] Key for at least three seconds to move from the operation
level to the initial setting level.

2. Selectthe Move to Advanced Function Setting Level parameter by press-
ing the [<2l Key.

3. Use the | Key to enter “~169” (the password).
It is possible to move to the advanced function setting level by pressing
the (<@l Key or leaving the setting for at least two seconds.

4. Press the [<@ Key to select 7E.
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5. Press the [Al Key to select ali. oF F is the default.

5 o

- nL

55 oN

Initial Setting Level 6. To return to the initial setting level, press the [O] Key for at least one sec-
nd.

= =N _ L Input Type ond

5 L I__

s S

Operation Level 7. To return to the operation level, press the [O] Key for at least one second.

5 Lo

S5 Wi

3-8-3 Manual Setup

PID constants can be manually and individually set in the Proportional Band
(P), Integral Time (l), and Derivative Time (D) parameters, according to the
Display PID Selection parameter set in the PID setting level. Changing the
Proportional Band (P), Integral Time (l), or Derivative Time (D) parameter set-
tings in the adjustment level changes the settings in the current PID set. For
details on PID sets, refer to PID Sets on page 136.

Operating Procedure In this example, the PID 2 Proportional Band parameter is set to 10.0, the PID
2 Integral Time parameter to 250, and the PID 2 Derivative Time parameter to
45.
PID Setting Level 1. Press the O] Key to move from the operation level to the PID setting level.
5 11— _y| Display PID
N N Selection
Con !
[ !
T o 2. Use the [A] and [¥] Keys to set 2.
gog Lo
o (]
[ C
O = 7] Proportional 3. Press the [<2l Key to select the PID 2 Proportional Band parameter.
E o~ .~ | Band
55 A4
e - o 4. Use the [A] and [¥] Keys to set 10.0.
[ N
= LJ
Hee idd
= = — | Integral Time 5. Press the (<@ Key to select the PID 2 Integral Time parameter.
% l: .l—
OB 2930
= E— 6. Use the [A] and [¥] Keys to set 250.0.
|
% l: .l—
5o 2500
= = /| Derivative Time 7. Pressthe Key to select the PID 2 Derivative Time parameter.
|
= C.0
B M0A

~
<
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00oood

g
ae

8. Use the [Al and [¥] Keys to set 45.0.

9. To return to the operation level, press the [O] Key.

Note Proportional Action
When PID constants | (integral time) and D (derivative time) are set to 0, con-
trol is executed according to proportional action. As the default, the center
value of the proportional band becomes the set point.
Related parameter: Manual reset value (adjustment level)

H Changing P (Proportional Band)

When P is A slow rise and a longer rectification

. SPH-------—oa . . h

increased time will occur, but there will be no
overshoot.

When P is Overshoot and hunting will occur, but
decreased SPRrf-- A\ NAmr oo the SP will be reached quickly and sta-
bilize.

H Changing | (Integral Time)

When P is A longer time will be required to reach

increased SPR = ~ |the SP. The rectification time will be
longer, but there is less hunting, over-
shooting, and undershooting.

When P is Overshooting and undershooting will

decreased | SN/ T =" | occur. Hunting will occur. A quick rise
will occur.

H Changing D (Derivative Time)

When P is Less rectification time for overshoot-
increased 8P MM~~~ |ing and undershooting, but fine hunting

will occur spontaneously.

When P is N Overshooting and undershooting will
decreased | °F /\f\/“'— be larger and more time will be

required to return to the SP.

Alarm Outputs

¢ Alarms can be used with the ESCN-HTLI2[ICIC] (two auxiliary outputs) or
ESAN/EN-HTJ20CIC] (two auxiliary outputs). Also, alarms 1 to 3 can be
assigned to outputs using the Control Output 1/2 Assignment parameters
to use alarms with models that have the following type of control outputs:
relay outputs, voltage outputs (for driving SSR). Alarm outputs are deter-
mined by a combination of the following alarm output conditions: Alarm
Type, Alarm Value, Alarm Hysteresis, and Standby Sequence.

e Alarm outputs are determined by a combination of Alarm Type, Alarm
Value, and Alarm Hysteresis alarm output conditions. For details, refer to
4-2-1 Alarm Hysteresis (alh1 to alh3).
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¢ This section describes the Alarm Type, Alarm Value, Upper-limit Alarm

and Lower-limit Alarm parameters.

3-9-1 Alarm Types
Set value Alarm type Alarm output operation Function
When alarm value | When alarm value
X is positive X is negative
0 Alarm function OFF Output OFF No alarm function.
1 Upper- and lower-limit —iLH— See note 2. The positive deviation in the SP is
ON ' . A
(See note 1.) OFF —=5 set using the alarm upper limit (H)
and the negative deviation is set
using the alarm lower limit (L).
The alarm is ON when the PV is
outside this deviation range.

2 Upper-limit on X on X The alarm value (X) is set as a

OFF S!P OFF % positive deviation in the SP.
The alarm is ON when the PV is
higher than the SP by the deviation
or more.

3 Lower-limit ON i Xie on —! X The alarm value (X) is set as a

OFF —1 S!P OFF - negative deviation in the SP.
The alarm is ON when the PV is
lower than the SP by the deviation
or more.

4 Upper- and lower-limit —!LiHi See note 3. The positive deviation in the SP is
range (See note 1.) oN set using the alarm upper limit (H)

sP and the negative deviation is set
using the alarm lower limit (L).
The alarm is ON when the PV is
inside this deviation range.

5 Upper- and lower-limit on L iH= See note 4. This alarm type adds a standby
with standby sequence OFF —* S?P sequence to alarm type 1 (upper-
(See note 1.) See note 5 and lower-limit alarm). (See note

' 7.)

6 Upper-limit with standby on - X - X e This alarm type adds a standby

sequence OFF S;F, 82‘; : sequence to alarm type 2 (upper-
sP limit alarm). (See note 7.)

7 Lower-limit with standby oN =2 Xie on - X This alarm type adds a standby

sequence OFF —1 S?P OFF % sequence to alarm type 3 (lower-
limit alarm). (See note 7.)

8 Absolute-value upper- on X This alarm type turns ON the alarm

limit orF ——I— oy when the PV is higher than the
0 alarm value (X), regardless of the
value of the SP.

9 Absolute-value lower- ON X e This alarm type turns ON the alarm
limit OFF(-):l_ oNTd when the PV is lower than the

0 alarm value (X), regardless of the
value of the SP.

10 Absolute-value upper- on O LYo This alarm type adds a standby
limit with standby oFF—(:—)—: oN T sequence to alarm type 8 (abso-
sequence 0 lute-value upper-limit alarm). (See

note 7.)

11 Absolute-value lower- ON X ot This alarm type adds a standby
limit with standby oFF ——1— ope i sequence to alarm type 9 (abso-
sequence 0 lute-value lower-limit alarm). (See

note 7.)
12 LBA (alarm 1 type only) |--- (See note 8.)
13 PV change rate alarm - (See note 9.)
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Set value Alarm type Alarm output operation Function
When alarm value | When alarm value
X is positive X is negative
14 Remote SP absolute on X! This alarm type turns ON the alarm
value upper limit (See orF——I— oN T when the remote SP (RSP) is
note 6.) 0 higher than the alarm value (X).
It also functions in Program SP
Mode, Fixed SP Mode, and
Remote SP Mode.
15 Remote SP absolute oN X ot This alarm type turns ON the alarm
value lower limit (See oFF ——1— ope i when the remote SP (RSP) is
note 6.) 0 lower than the alarm value (X).
It also functions in Program SP
Mode, Fixed SP Mode, and
Remote SP Mode.

Note

(1) With set values 1, 4, and 5, the upper- and lower-limit values can be set
independently for each alarm type, and are expressed as “L” and “H.”

(2) Setvalue: 1 (Upper- and lower-limit alarm)

Case 1 Case 2 Case 3 (Always ON)
— — I i 1 H<0,L<0
L HSP SPL H H SP L
H<0,L>0 H>0,L<0 H<0,L>0
IHl < L] IHI> L] HoLsP IHl =
H>0,L<0
SPH L H <L

(8) Set value: 4 (Lower limit range)

Case 1 Case 2 Case 3 (Always OFF)
H<0,L<0
L HSP SPL H H SP L
H<0,L>0 H>0,L<0 H<0,L>0
[Hl <Ll IHI > L H LSP [HI = L]
H>0,L<0
SPH L [HI <L

(4) Set value: 5 (Upper- and lower-limit with standby sequence)

¢ For the lower-limit alarms in cases 1 and 2 above, the alarm is always
OFF if upper- and lower-limit hysteresis overlaps.

¢ In case 3, the alarm is always OFF.
(5) Set value: 5 (Upper- and lower-limit with standby sequence)

* The alarm is always OFF if upper- and lower-limit hysteresis overlaps.
(6) Displayed when remote SP input is used.

(7) For information on how standby sequences operate, refer to 4-2-2 Stand-
by Sequence.

(8) Referto 4-11-1 Loop Burnout Alarm (LBA).
(9) Refer to PV Change Rate Alarm on page 75.

¢ Set the alarm type independently for each alarm in the Alarm 1 to 3 Type
parameters in the initial setting level. The default is 2 (Upper-limit alarm).

¢ When the Reset Operation parameter is set to stop control and operation
being reset in Program SP Mode or operation is on standby, the applica-
ble SP for a deviation alarm (alarm type 1 to 7) is the SP for segment 0.
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3-9-2 Alarm Values

Alarm Lower Limit

'Il { | Alarm Upper Limit

Alarm Value

|
[
X

.‘ —
|
U

Operating Procedure

Initial Setting Level

=) 1 |Input Type

Alarm 1 Type

Operation Level

= | PV/SP
— 1.0

]

0ooood

oo
0e
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* With rate of rise programming, if the Reset Operation parameter is set to
stop control and the Segment Type parameter of segment 0 is set to
Soak, the applicable SP for a deviation alarm (alarm type 1 to 7) is the
PV.

¢ Alarm values are indicated by “X” in the table on the previous page. When
the upper and lower limits are set independently, “H” is displayed for
upper limit values, and “L” is displayed for lower limit values.

* To set the alarm upper and lower limits for deviation, set the upper and
lower limits in the Alarm 1 to 3 Upper Limit and Alarm 1 to 3 Lower Limit
parameters.

* Alarm values can be set for each program. Select the program number in
the Display Program Selection parameter in the program setting level,
and set the Alarm Value, Alarm Value Upper Limit (1 to 3), and Alarm
Value Lower Limit (1 to 3) parameters for that program.

* For the ESAN-HT or ESEN-HT, the current program number is displayed
on the No. 3 display.

This procedure sets alarm 1 for program 1 as an upper-limit alarm.

The related parameters and settings are shown below. The alarm is output
when the set point exceeds 10°C. (In this example, the temperature unit is
°C.)

Alarm 1 type = 2 (Upper-limit alarm)

Alarm value 1 =10

1.

N

Press the [O] Key for at least three seconds to move from the operation
level to the initial setting level.

Select the Alarm 1 Type parameter by pressing the [c2/ Key. Confirm that
the set value is 2. The default value is 2 (Upper-limit alarm).

To return to the operation level, press the [O] Key for at least one second.
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Program Setting Level

Display Program
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PV Change Rate Alarm

4. Press the [O] Key to move to the program setting level.

5. Use the [&] and [¥] Keys to set 1.

6. Press the [c@ Key to select the Alarm Value 1 parameter.

7. Use the [&] Key to set 10.0.

The change width can be found for PV input values in any set period. Differ-
ences with previous values in each set period are calculated, and an alarm is
output if the result exceeds the alarm value. The PV rate of change calcula-
tion period can be set in units of 60 ms.

If a positive value is set for the alarm value, the PV will operate as a change
rate alarm in the rising direction. If a negative value is set, the PV will operate
as a change rate alarm in the falling direction.

Precaution

If a shorter PV rate of change calculation period is set, outputs set for the PV
change rate alarm function may repeatedly turn ON and OFF for a short
period of time. It is therefore recommended that the PV change rate alarm be
used with the alarm latch turned ON.

PV

Time

Alarm value

PV change width for PV rate
of change calculation period

ON ON
Alarm function OFF OFF

Parameter name | Setting range Unit Default
PV Rate of Change |1 to 999 Sampling cycle |17
Calculation Period (=17 x 60 ms = 1,020 ms)
(P¥RF)

75



Using Heater Burnout, Heater Short, and Heater Overcurrent Alarms Section 3-10

SP Alarms When Remote

SP Is Used

RSP Absolute Upper Limit and RSP Absolute Lower Limit parameters were
added for the ESAN-HT and E5EN-HT (with remote SP input). These parame-
ters are used for the remote SP regardless of whether the SP mode is set to
Program SP Mode, Fixed SP Mode, or Remote SP Mode.

3-10 Using Heater Burnout, Heater Short, and Heater
Overcurrent Alarms

3-10-1 Heater Burnout, Heater Short, and Heater Overcurrent Alarm
Operations

* Heater burnout detection and heater overcurrent detection are executed
by measuring heater current while the control output (heating) is ON, and
heater short detection is executed by measuring heater current while it is
OFF. For details, refer to the following table. (Heater burnout detection,
heater short detection, and heater overcurrent detection cannot be used
with the control output for cooling.)

* These settings can be made for standard models only.
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Control output (heating) status Power to heater HB alarm HS alarm Heater overcurrent
Control output | Operation output output alarm output
(heating) indicator
ON Lit Yes (Normal) (See note 1.) | OFF
No (Heater burnout) ON
OFF Not lit Yes (HS alarm) - ON ---
No (Normal) (See note 2.) |--- OFF
ON Lit Normal --- OFF
Heater overcurrent status | --- ON
(See note 3.)
. Ton . Toff .
. (See note 3.2 . (See note 4.2 '
ON ' i '
Control output (heating)
OFF
Note (1) Inthe above diagram, power is considered to be ON (normal) if the heater

current is greater than the heater burnout detection current during the
Ton interval. If the heater is burned out, the measured current decreases
and falls below the heater burnout detection value. The output is then ac-
tivated as the heater burnout alarm.

(2) Inthe above diagram, power is considered to be OFF (normal) if the leak-
age current is less than the HS alarm current during the Toff interval. If
the SSR output is short-circuited, the measured current increases be-
yond the HS alarm value. The output is then activated as the HS alarm.

(3) In the above diagram, it is regarded as normal when the heater current is
less than the heater overcurrent detection current during the Ton period.
Current is increased when excessive current flows to the heater, causing
the heater overcurrent detection value to be exceeded and an OC (heater
overcurrent) alarm to be output.
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(4) Heater burnout and heater overcurrent are not detected if the control out-
put (heating) ON time (Ton) is 100 ms or less.

(5) HS alarms are not detected if the control output (heating) OFF time (Toff)
is 100 ms or less.

¢ For Controllers with heater burnout, HS, and heater overcurrent alarms,
an OR output is established between the ALM 1 function and the alarms.
If the ALM1 function is to be used for the heater burnout, HS, and heater
overcurrent alarms only, set 0 as the alarm 1 type (i.e., do not use ALM1).

* Turn the heater power ON simultaneously or before turning ON the
ESCIN-HT power. If the heater power is turned ON after turning ON the
E5AN-HT power, the HB alarm will be activated.

e Control is continued even when the heater burnout, HS, or heater over-
current alarm is active.

* The rated current value may sometimes differ slightly from the actual cur-
rent flowing to the heater.
Use the Heater Current 1 Value Monitor, Heater Current 2 Value Monitor,
Leakage Current 1 Monitor, and Leakage Current 2 Monitor parameters
to check the actual current being used.

¢ If there is little difference between the current in normal and abnormal
states, detection may become unstable. To stabilize detection, set a cur-
rent value difference of at least 1.0 A for heaters of less than 10.0 A, and
at least 2.5 A for heaters of 10.0 A or more. If the heater current is too
low, loop the load line several times through a CT, as shown in the dia-
gram below. Looping it through once will double the detection current.

Load line

Y

3-10-2 Installing Current Transformers (CT)

Single-phase Heaters

Three-phase Heaters
(ESLIN-HTCICIHHL] 3-
phase Heater Detection
Models)

¢ This function can be used with E5LIN-HT models that have the HB alarm,
HS alarm, and OC alarm.
For the E5CN-HT, connect the CT in advance to terminals 14 and 15
(CT1), or 13 and 15 (CT2). For the ESAN-HT/EN-HT, connect the CT in
advance to terminals 14 and 15 (CT1) or 15 and 16 (CT2). Then pass the
heater power line through the CT's hole.
For specifications, models and dimensions of current transformers that
can be used with this Controller, see Appendix Current Transformer (CT)
on page 314.

For single-phase heaters, install the CT in the position shown in the following
diagram.

Load (such as a heater)
AC line (o)

| CT
Product
To CT input

When a 3-phase power supply is used, regardless of the types of connecting
lines, two current transformers (CTs) are required to detect heater burnout,
HS, and OC.
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m Delta connecting lines: Refer to the following diagram for CT installation
positions.
Note Heater voltage fluctuations are not considered here, so be take that
into account when setting the detection current.

Load (such as a heater)
AC line

Product
. To CT input
ne

AC li
~lcT
Product
To CT input

m Star connecting lines: Refer to the following diagram for CT installation
positions.
Note Heater voltage fluctuations are not considered here, so be take that
into account when setting the detection current.

Load (such as a heater)

AC line

Product
To CT input

I\
7
Product
To CT input

m V connecting lines: Refer to the following diagram for CT installation
positions.
Note Heater voltage fluctuations are not considered here, so be take that
into account when setting the detection current.

()
~ et
Product &
To CT input

Load (such as a heater)

X

AC line 2\
~[CT
Product
To CT input

3-10-3 Calculating Detection Current Values

* Calculate the set value using the following equation:

Normal current value + Burnout current value
2

Heater Burnout Detection 1/2 set value =

Leakage current value (output OFF) + HS current value

HS Alarm 1/2 set value = 5

Normal current value + Overcurrent value
2

Heater overcurrent 1/2 set value =
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¢ To set the current for heater burnout when two or more heaters are con-
nected through the CT, use the value from when the heater with the
smallest current burns out. If all of the heaters have the same current, use
the value from when any one of them burns out.

Make sure that the following conditions are satisfied:

Heater with a current of less than 10.0 A:

(Current value at normal operation) — (Current value at heater burnout) >
1A

When the difference is less than 1 A, detection is unstable.

Heater with a current of 10.0 A or more:

(Current value at normal operation) — (Current value at heater burnout) >
25A

When the difference is less than 2.5 A, detection is unstable.

The setting range is 0.1 to 49.9 A. Heater burnout, HS, and heater over-
current are not detected when the set value is 0.0 or 50.0. When the set
value is 0.0, the heater burnout alarm is always OFF, the HS alarm is
always ON, and the heater overcurrent alarm is always ON. When the set
value is 50.0, the heater burnout alarm is always ON, the HS alarm is
always OFF, and the heater overcurrent alarm is always OFF.

Set the total current value for normal heater operation to 50 A or less.
When a current value of 55.0 A is exceeded, FFFF is displayed in the
Heater Current 1 (or 2) Value Monitor and Leakage Current 1 (or 2) Moni-
tor parameters.

3-10-4 Application Examples

Single-phase Heaters Example: Using a 200-VAC, 1-kW Heater
Normal Burnout
5A-> AC line AC line
200V 200V Burnout Load (such as a heater)
R T 7 Y _0A N/ /)
CT M| eT

Product __ | Product ___ ]
To CT input 4 To CT input 4
The heater power supply provides 5 A when the current is normal, and 0 A

when there is a burnout, so the heater burnout detection current is calculated
as follows:

(Normal current) + (Heater burnout current)
2

Heater burnout detection current =

=5+0
2

=25[A]
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Example: Using Three 200-VAC, 1-kW Heaters

Normal Burnout
15 A— T T 10 A
200V [Coad|[Load |[Load] 200V [ LoadB"Load |[ Load|
urn-
Poctoa (S RSN &
~ o
Product ] CT Product 1 CT
To CT input To CT input

The heater power supply provides 15 A when the current is normal, and 10 A
when there is a burnout, so the heater burnout detection current is calculated
as follows:

, (Normal current) + (Heater burnout current)
Heater burnout detection current =

2
- M =12.5[A]
2
Three-phase Heaters Delta Connecting Lines

Example: Using Three 200-VAC, 2-kW Heaters
Normal

17.3 A—

200V Product
17.3 A> ToCT input

Product 1]
To CT input

The current when each phase is normal is 17.3 A (= V3 x 10 A).

LY

Burnout Burnout
Burnout 10 A
4>
— —
* N\ f Burnout
200V @ 200V
200V l 15A- m =l 200V l 17.3 A
< _ *
‘ CT
200V  Product 200V Product
+ To CT input + To CT input N
L /) L O
15 A— ~er 10 A— < ot
Product 1 Product ]
To CT input To CT input
Current when there is a burnout = 10 A x V3 x Current when there is a burnout = 10 A x V3 x
(V3/2) =15 A (1N3)=10 A
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The heater burnout current when there is a burnout at the load line is as fol-
lows:
(Heater burnout detection current) = (17.3 + 15) / 2 = 16.1 [A]

The heater burnout current when there is a burnout at the load is as follows:
(Heater burnout detection current) = (17.3 + 10) / 2 = 13.65 [A]

To enable detection in either case, use 16.1 A as the heater burnout detection
current.

Star Connecting Lines

Example: Using Three 200-VAC, 2-kW Heaters

Normal
5.8 A—>
200V Load (such as a heater)
200V
58 A— &
+ CT
200V Product
To CT input
v i ()
5.8 A— ~ CT
Product 1
To CT input
The current when each phase is normal is 5.8 A (= 10 A x (1 N3)).
Burnout
N 5A-
Load (such as a heater) Load (such as a heater)
200V 200V
200 V 200 V &
5A— 5A—>
200V Product 200V Product Burnout
To CT input To CT input
Y Y B
5A—> N cT
Product 1 Product 1
To CT input To CT input
Current when there is a burnout = 10 A x (1//3) Current when there is a burnout = 10 A x (1//3)

x (V3/2) =5 A x (N3/2) =5 A

The heater burnout detection current for this connecting line is 5.4 A (= (5.8 +
5) / 2).
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V Connecting Lines
Example: Using Two 200-VAC, 2-kW Heaters

Normal
e 10 A— //\\
—/
f o
200V Product
To CT input
+ 17.3 A—
200V *
200V %
* 10 A '~
> o

CT

Product
To CT input
Burnout

5A— 10 A—

o VA

()
f ° f °
CT CT
200V Product __] & 200V Product ] &
To CT input To CT input

——

10 A
200V >& 200V QA=
200V % 200V %
Burnout
L Y 5A- =\ L. Y () N/
N\ ~ /N
CT CT
Product 1] Product

To CT input To CT input

Current when there is a burnout = 10 A x (1/2) Current when there is a burnout =0 A
=5A

The heater burnout current when there is a burnout at the common is as fol-
lows:

Heater burnout detection current = (10 + 5) / 2 = 7.5 [A]

The heater burnout current when there is a burnout at the load is as follows:
Heater burnout detection current = (10 + 0) / 2 = 5 [A]

To enable detection in either case, use 7.5 A as the heater burnout detection
current.
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3-10-5 Settings: HB Alarm

To activate the heater burnout alarm, set the HB ON/OFF parameter to ON in
the advanced function setting level and set the Heater Burnout Detection 1
and Heater Burnout Detection 2 parameters in the adjustment level.

Operating Procedure

Operation Level

This procedure sets the Heater Burnout Detection 1 parameter to 2.5.

m Moving to the Advanced Function Setting Level

The Heater Burnout Detection parameter setting is already ON by default, so
set the Heater Burnout Detection 1 parameter.

PV/SP

Input Type

Initial Setting Level

Moves to Ad-
vanced Function
Setting Level

on Setting Level

1.

4.

Move to the advanced function setting level.
Press the [O] Key for at least three seconds to move from the operation
level to the initial setting level.

Select Move to Advanced Function Setting Level by pressing the (<ol Key.
(For details on moving between levels, refer to 4-7 Moving to the Ad-
vanced Function Setting Level.)

Press the [¥] Key to enter the password (-169), and move from the initial
setting level to the advanced function setting level.

The top parameter in the advanced function setting level is displayed.

Select the Heater Burnout Detection parameter by pressing the [l Key.
Check that this parameter is set to ON (the default).
Next, set the Heater Burnout Detection 1 parameter.

m Setting Heater Burnout Detection

=5 TMTL

g5 L \ll: l__

SEx aoffF

- 1 111 (| Heater Burnout
g 17117 1_( | Detection
555 al

Operation Level

9T o | PViSP
i

e 000

Adjustment Level

5y 1 1|Adjustment Level
oL Display

[JJon

1]

- — Heater Current
E '_ l'_- , 1 Value Monitor
HEe 4l

- 111 (| Heater Burnout
= J 111 (| Detection 1
0o Inln]

i) L.

5.

7.

8.

Press the [O] Key for at least one second to move from the advanced
function setting level to the initial setting level. Press the [O] key again for
at least one second to move to the operation level.

Press the [O] Key twice for less than one second to move from the oper-
ation level to the adjustment level.

Select the Heater Current 1 Value Monitor parameter by pressing the
Key. Check the current value. Next, set the Heater Burnout Detection 1
parameter.

Select the Heater Burnout Detection 1 parameter by pressing the [<2] Key.

Refer to Calculating Detection Current Values on page 78 on when mak-
ing the settings.
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9. For this example, set 2.5. To return to the operation level, press the [C]

[}

% H H ! Key twice.
o IZI i;

1] — .

3-10-6 Settings: Heater Short Alarm

To activate the HS alarm, set the HS Alarm Use parameter to ON in the
advanced function setting level and set the HS Alarm 1 and HS Alarm 2
parameters in the adjustment level.

Operating Procedure This procedure sets the HS Alarm 1 parameter to 2.5.

m Moving to the Advanced Function Setting Level

The HS Alarm Use parameter setting is already ON by default, so set the HS
Alarm 1 parameter.

Operation Level 1. Move to the advanced function setting level.

Tt — — —|PV/SP Press the [O] Key for at least three seconds to move from the operation
= ,—“—, ,' ,' level to the initial setting level.

o ==

e Wik

Initial Setting Level 2. Select Move to Advanced Function Setting Level by pressing the [<al Key.
5 = Inout T (For details on moving between levels, refer to 4-7 Moving to the Ad-
O N _ ) |'Nputlype E on Setti

S LINTLC vanced Function Setting Level.)

CJom C

[ ~

Initial Setting Level 3. Press the [ Key to enter the password (—169), and move from the initial
O = — setting level to the advanced function setting level.

g M Z s

g oy

55 - 1hY

Advanced Function Setting Level The top parameter in the advanced function setting level is displayed.

O - - Move to the

= l'\\l' | ,’- Advanced

o = e Function

H5® i | Setting Level

= LI 1 1]HS Alarm 4. Select the HS Alarm Use parameter by pressing the (<@l Key.

= 0| Use Check that this parameter is set to ON (the default).

= L

Do AN Next, set the HS Alarm 1 parameter.
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Operation Level

m HS Alarm Settings

g9t = | PV/SP

= L :l.l_l

55 bhd

Adjustment Level

) 7 |Adiustment Level
M L 711201 | Display

O Jon

00O

B ) i 1| Lleakage Current 7.
S Y L 1 Monitor
Bee Od

= 11 | HS Alarm 1
SN,

BES oo

=5 IC 1

N

B== 2.5

5. Press the [O] Key for at least one second to move from the advanced

function setting level to the initial setting level. Press the [O] key again for
at least one second to move to the operation level.

Press the [O] Key twice for less than one second to move from the oper-
ation level to the adjustment level.

Select the Leakage Current 1 Monitor parameter by pressing the [<@] Key.
Check the current value. Next, set the HS Alarm 1 parameter.

Select the HS Alarm 1 parameter by pressing the [<@ Key. Refer to Cal-
culating Detection Current Values on page 78 when setting the values.

For this example, set 2.5. To return to the operation level, press the [O]
Key twice.

3-10-7 Settings: Heater Overcurrent Alarm

Operating Procedure

Operation Level

5 TN _ L
S oLINTLC
I Jom C
DoQ -l

| _
U

Initial Setting Level

Initial Setting Level

To activate heater overcurrent alarm, set the Heater Overcurrent Use param-
eter to ON in the advanced function setting level and set the Heater Overcur-
rent Detection 1 and Heater Overcurrent Detection 2 parameters in the
adjustment level.

This procedure sets the Heater Overcurrent Detection 1 parameter to 20.0.

m Moving to the Advanced Function Setting Level

PV/SP

Input Type

The default setting for the Heater Overcurrent Use parameter is ON, so set
the Heater Overcurrent Detection 1 parameter.

Move to the advanced function setting level.
Press the [O] Key for at least three seconds to move from the operation
level to the initial setting level.

Press the [<2 Key to select the Move to Advanced Function Setting Level
parameter. (For details on moving between levels, refer to 4-7.)

Press the [¥] Key to enter the password (-169), and move from the initial
setting level to the advanced function setting level.
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Advanced Function Setting Level

0ooooo

gooooo
=

[l
e
o

Operation Level

=t acn
= L :l.l_l
== il
Adjustment Level
E POt
gLJgu
Oon

oo

g Lo
= L l_
BB L0
S
Y
B8=  S0.0
SR
= [Ny
oge A0
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Move to the
Advanced
Function
Setting Level

Heater
Overcurrent
Use

4.

The top parameter in the advanced function setting level is displayed.

Press the <2 Key to select the Heater Overcurrent Use parameter.
Check that this parameter is set to ON (the default), and then set the
Heater Overcurrent Detection 1 parameter.

m Setting Heater Overcurrent Detection

PV/SP

Adjustment Level
Display

Heater Current
1 Value Monitor

Heater
Overcurrent
Detection 1

5.

7.

Press the [O] Key for at least one second to move from the advanced
function setting level to the initial setting level. Press the [O] key again for
at least one second to move to the operation level.

Press the [O] Key twice for less than one second to move from the oper-
ation level to the adjustment level.

Press the <& Key to select the Heater Current 1 Value Monitor parameter.
Check the current value, and then set the Heater Overcurrent Detection
parameter.

Press the Key to select the Heater Overcurrent Detection 1 parame-
ter. Refer to Calculating Detection Current Values on page 78 when set-
ting the values.

For this example, set 20.0. To return to the operation level, press the [O]
Key twice.
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3-11 Setting the No. 3 Display

This section describes how to set the No. 3 Display (ESAN-HT/E5EN-HT only)
when the PV and SP are displayed. The program number and segment num-
ber, or the MV can be displayed on the No. 3 display.

3-11-1 PV/SP Display Selection (5Pd4P)

The following table shows the set values and display contents for the PV/SP
Display selection.

Set value Display contents

0 Only PV/SP is displayed (with no No. 3 display.)

1 The PV, SP, Program No., and Segment No., and the PV, SP, and MV
(see note 2.) are displayed in order.

2 The PV, SP, MV (see note 2.) and the PV, SP, Program No., and Seg-
ment No. are displayed in order.

3 Only the PV, SP, Program No., and Segment No. are displayed.

4 Only PV/SP/MV is displayed. (See note 2.)

5 The PV, SP, Program No., and Segment No., and the PV, SP, and
Remaining Segment Time are displayed in order.

6 The PV, SP, MV (see note 2.), and the PV, SP, and Remaining Segment
Time are displayed in order.

7 Only the PV, SP, and Remaining Segment Time are displayed.

Note (1) The default setting is 3.

(2) For details on setting the MV for heating and cooling control, refer to MV
Display for Heating and Cooling Control below. The MV for position-pro-
portional models becomes the value for opening the valve.

When 1, 2, 5, or 6 is selected, press the Key to display the next value set
for the PV/SP display (display 2).

Example: When the PV/SP Display Screen Parameter Is Set to 2

Operation Level
PV/SP (Display 1)  prags the PV/SP (Display 2)

ST 0 1
<@l key 5" o

PV/SP/MV

.
=
EI > 1

JCJon 1
o ) o [NRjE]

PV, SP, Program No.,

and Segment No.

Select either the manipulated variable (heating) or manipulated variable (cool-
ing) as the MV to be displayed for PV/SP/MV during heating and cooling con-
trol. This parameter is displayed only when heating/cooling control is being
performed and PV/SP/MV is selected in the PV/SP Display Screen parameter
or a Monitor/Setting Iltem Display parameter. This setting can be made for
standard models only.

MV Display for

Heating and Cooling
Control

Parameter name Set value Symbol Display contents
MV Display Selection |O a Manipulated variable
(heating)
C-O [-n Manipulated variable
(cooling)
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Operating Procedure This procedure displays the PV, SP, and MV and the PV, SP, program num-
ber, and segment number when the PV and SP are displayed. The PV/SP
Display Screen Selection parameter is set to 2.

Operation Level 1. Press the [O] Key for at least three seconds to move from the operation
Se =r Al PYSPMV level to the initial setting level.
2 o
O
1
[JAIRRA]
Ogon Crn
oo JuLu
Initial Setting Level 2. Press the <@ Key to select the Move to Advanced Function Setting Level
= =L InputType parameter.
= LINTLC
=
5
CJCJ0n -
- -
Initial Setting Level 3. Use the [¥] Key to enter the password (“~169”).
M It is possible to move to the advanced function setting level by either
S pmm =y Moveto . - . .
= 1oy | Advanced pressing the <l Key or waiting two seconds without pressing any key.
- - 159 Function Setting
cmon 07 Level
- -

Advanced Function Setting Level 4. Press the [<al Key to select the PV/SP Display Screen Selection parame-
ter.

~ N T )| Parameter

[ K R g
i Initialization
oFF

0ooo

CJCJon
o

Advanced Function Setting Level 5. Use the [A] and [¥] Keys to set 2.

= = ¢ PV/SP Display
% ':HUI:I’IL’ Screen Selection

3
BE5
S Foun 6. Press the [C] Key for at least one second to move from the advanced
=2 Jror function setting level to the initial setting level.

c
555
Initial Setting Level 7. Press the [O] Key for at least one second to move from the initial setting
S = pr_ L|Input Type level to the operation level.
5 LWL The MV will be displayed on the No. 3 display.

C
CJCJ0n -
| -
Operation Level 8. Press the [<a Key to confirm that the program number and segment num-
St =C m| PVSPIMY ber are displayed on the No. 3 display.
= CI.u
-]

i

CJCJ0n mnr
| - L

Operation Level

=1 r| PV, SP, Program No.,
L 1.l and Segment No.
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3-12 Starting and Stopping Operation (FE5M)

To start program operation, set the Run/Reset parameter to Run. To stop pro-
gram operation, set the Run/Reset parameter to Reset. Program execution
will stop while the Hold parameter is set to ON. The program number can be
changed only in reset status. When a program is in reset status, the segment
number will be 0, the elapsed program time will be 0, hold status will be
cleared, the program repetition counter will be 0, the program number will be
the selected program number, and auto-tuning will be canceled.

Reset Operation The operation status when the Run/Reset parameter is set to Reset can be
selected. Either of the two operations outlined below can be selected by using
the Reset Operation parameter.

H Reset Operation = Stop Control

When the Run/Reset parameter is changed to Reset, the program will be
reset and operation will stop. To keep a control output active during reset sta-
tus, set a MV in the MV at Reset parameter.

H Reset Operation = Fixed SP Operation

The following diagram shows the status transitions when the Reset Operation
parameter is set to Fixed SP Operation.

Run

Program SP Mode

(See note 1.) (See note 2.)
Reset
Fixed SP Mode | Remote SP Mode
Note (1) When the Run/Reset parameter is changed to Run, operation will go to

Program SP Mode regardless of the setting of the SP Mode parameter,
and operation will start in Fixed SP or Remote SP Mode.

(2) When the Run/Reset parameter is changed to Reset, operation will go to
Fixed SP or Remote SP Mode, and control will be performed for a fixed
or remote SP. Operation will not stop.

If the Reset Operation parameter is set to Fixed SP Control, the segment 0
will be a ramp segment. The following table shows example settings.

Segment No. 0 1 2
Segment SP 100.0 100.0 50.0
Segment Time (h.min) |0.20 0.40 0.20

