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Important User Information

Safety Precautions

Because of the variety of usesfor the products described in this publication,
those responsible for the application and use of this control equipment must
satisfy themselves that all necessary steps have been taken to assure that
each application and use meets all performance and safety requirements,
including any applicable laws, regulations, codes and standards.

Theillustrations, charts, sample programs and layout examples shown in
thisguide are intended solely for purposes of example. Sincethere are many
variables and requirements associated with any particular installation,
Rockwell Automation does not assume responsibility or liability (to include
intellectual property liability) for actual use based upon the examples shown
in this publication.

Rockwell Automation publication SGI-1.1, Safety Guidelines for the
Application, Installation and Maintenance of Solid-State Control (available
from your local Allen-Bradley sales office), describes some important
differences between solid-state equipment and electromechanical devices
that should be taken into consideration when applying products such as
those described in this publication.

Reproduction of the contents of this copyrighted publication, in whole or
part, without written permission of Rockwell Automation, is prohibited.

Safety Signal Words

This manual uses the following signal word to mark safety precautions for the
Bulletin 900-TC8, 900-TC16, and 900-TC32 Temperature/Process
Controllers.

These precautions provide important information for the safe application of
the Temperatute/Process Controller. You must make sure to follow the
instructions provided in all safety precautions.:

ATTENTION Identifies information about practices or circumstances
that can lead to personal injury or death, property damage

or economic loss




Attention statements help you to:

o identify a hazard
e avoid ahazard

o recognize the consequences

IMPORTAN Iden.tifiels information that i_s critical for successful
application and understanding of the product.

Trademark List
900Builder and 900BuilderLite are registered trademarks of Rockwell Automation, Inc.

European Communities (EC) Directive Compliance

If this product has the CE mark it is approved for installation within the
European Union and EEA regions. It has been designed and tested to meet
the following directives.

EMC Directive

This product is tested to meet the Council Directive 89/336/EC
Electromagnetic Compatibility (EMC) by applying the following standards,
in whole or in part, documented in atechnical construction file:

EN 61326 EMC Reguirements — Electrical Equipment for Control,
Measurement and Laboratory Use

This product is intended for use in an industrial environment.

Low Voltage Directive

This product is tested to meet Council Directive 73/23/EEC Low Voltage,
by applying the safety requirements of EN 61010-1 Safety Requirements
for Electrical Equipment for Control, Measurement and Laboratory Use —
General Requirements. For specific information, see the appropriate
sectionsin this publication, as well asthe Allen-Bradley publication
Industrial Automation Wiring and Grounding Guidelines For Noise
Immunity, Publication 1770-4.1.

This equipment is classified as open equipment and must be mounted in an
enclosure during operation to provide safety protection.
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Preface

Conventions Used in This  Meanings of Abbreviations
Manual

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

Table PA
Symbol Term
PV Process value
SP Set point
SV Set value
AT Auto-tuning
ST Self-tuning
HB Heater Burnout
HS Heater Short @
EU Engineering unit @
0C Overcurrent
LBA Loop Burnout Alarm

@ A heater short indicates that the heater remains ON even when the control output from the Temperature
Controller is OFF because the SSR has failed or for any other reason.

® "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 —200...+1300°C, 1 EU is 1°C, and when the input
temperature setting range is —20.0...+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.

Note: For additional definitions of terms used in this manual, refer to
Appendix D, Glossary.
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Series B Controllers
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Series B Upgrades

Series B controllers have the following upgrades.

900-TC8x

Although the upgraded controllers are compatible with the previous
controllers, terminal arrangements have been changed. Terminal sizes and
panel mounting depth have not been changed.

Other changes are outlined in the following tables. Refer to the relevant pages
in the manual for details.

900-TC16x

The upgraded controllers are basically compatible with the previous
controllers. Terminal arrangements, terminal sizes, and panel mounting depth
have not been changed.

900-TC32x

Model numbers have changed accompanying the introduction of universal
input capability. The default setting of the input type parameter of the
900-TC32x (models with resistance thermometers) has been changed from a
Pt100 resistance thermometer to a K thermocouple. Make sure the setting of
the input type parameter agrees with the temperature sensor that is being used.

The terminal block has also been changed, which means the wiring methods
and terminal arrangement are different.



Preface P-iii

Table P.B
Series A Series B
s £V MM EMIM MM
AL IV I = AN
o= M I I I [our[sroe] o= (MY IV (VA IAY
our2 o A AANY_AND_HAY foura [cmw o] AN AANY_AAD_ AT
e ALM indicator was changed to SUB indicator
lvllvllvllvl " MMM
NI AAALAT
900-TC8
[0 Ow "-” ,w 'W 'w 'W lV’ 'V, lV’
Sl A I A
ow O
ey L0000
* Number of displays: 2 (PV and SV) e Number of displays: 3 (PV, SV, and MV) @
e ALM indicator was changed to SUB indicator.
o ol slclcle

e Display Segments — PV: 7 segments, SV: 7
segments
e Character Heights —PV: 7 mm, SV: 3.5 mm

e Display Segments — PV: 11 segments, SV: 11
segments

e Character Heights —PV: 7.5 mm, SV: 3.6 mm

e Changes to Display Contents — “AL" LED indicator
eliminated, LED indicators and key indicator added

@ A 2-level display is configured when shipped from the factory. A 3-level display is activated if parameters are

initialized.

Publication 900-UMO007C-EN-E - January 2011



P-iv

Preface

Terminal Arrangements

Table P.C — Terminal Arrangements

Series A Series B
Voltage output Long-life relay One CT One CT  control Output 2
output Two CTs Two CTs
Control Output 2 @gs%nt\r/c/;lco L;t?:t 2 @ CT1 @ Control Output 2
12 VDC, 21mA -
@ " @ (Resistive load) @ @ -
-1 cT2 @ DO NOT
e ! + USE
@ B ! . @ ! _ mA @ DO NOT
_ ; ! I _ USE
900-C8 @ } } \Y DO NOT A | DO NOT +
B 1‘_1 U A
F v F @ b <_ImA
: | 'ﬁ -
@9 TC/Ptuniversal input Analog input 19 ® ! 4_‘ oo
} + USE
TC/Pt universal input Analog input
Terminals 16...20 were changed and 1...15 were not.
900-TC16 | --- No change for terminal layout
AS4% ications B A B Universal
@ @ @ @ @ @ @ @ @ Communications B(+) ~ A() BgENOT BgENOT ) TPt
S R T S i [ - @ © ®
Luw I -I-lmuJ : 4(+]. Al-) [_"_[TC ® @ ® ® @/&D
m OUP T Communications Loinput_f L control-J Cauilary]
100 1o 240 VAC of I2VDC 21 MA —=————- aTe a? Sy ot Ouput
900-TC32 24 VAC/OC {no polarty) L,r-"'.,_T
AlSrm cutput 1, l J+ e 100 to 240 VAC
\CHJT 1IL oontrol oulput 2, i
o et e 24 VAC/DC (no polarity)
almrm 1output 1 ms _
(ALM/OUTT) Number of terminals: 14 (1 to 14)

Number of terminals: 9 (1 to 9)
Input terminals: 7 to 9
RS-485 communication terminals: 5 & 6

Input terminals: 10 to 12
RS-485 communication terminals: 7 & 8
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Body Removal

Table P.D — Body Removal

Series A

Series B

® Removal using screws

e Removal using hooks

900-TC8
900-TC16 ¢ No change for body removal
900-TC32 ¢ No change for body removal

900-TC8, 900-TC16, &
900-TC32 Ratings

Table P.E — 900-TC8, 900-TC16, & 900-TC32 Ratings

Series A

Series B

Input sensor types for thermocouple inputs

The following types of thermocouple input
were added: W and PLII.

Input range for E thermocouple: 0...600 °C

Input range increased for E thermocouple:
-200...600 °C

Input accuracy

e Thermocouple: £0.5% PV or £1°C,
whichever is greater) +1 digit

¢ Platinum resistance thermometer:
(£0.5%PV or £1°C, whichever is
greater) + 1 digit

e Analog input: £0.5% FS + digit

e Thermocouple: £0.3% PV or £1°C,
whichever is greater) +1 digit

e Platinum resistance thermometer:
(+0.2%PV or +.08°C, whichever is
greater) + 1 digit

e Analog input: £0.2% FS + digit
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900-TC8, 900-TC16, &
900-TC32 Ratings

Table P.E — 900-TC8, 900-TC16, & 900-TC32 Ratings

Series A Series B
i The following types of thermocouple input
, were added: W and PLII.
Input sensor types for thermacouple inputs _
. 0 Input range increased for E thermocouple:
Input range for E thermocouple: 0...600 °C 200,600 °C
* Thermocouple: £0.5% PV or +1°C, * Thermocouple: £0.3% PV or +1°C,
whichever is greater) +1 digit whichever is greater) +1 digit
e Platinum resistance thermometer: e Platinum resistance thermometer:
Input accuracy (£0.5%PV or £1°C, whichever is (£0.2%PV or +.08°C, whichever is
greater) = 1 digit greater) = 1 digit
e Analog input: +0.5% FS + digit e Analog input: +0.2% FS + digit
¢ Thermocouple: 0.1°C/Q (except B, ¢ Thermocouple: 0.1°C/Q (for all
Influence of signal source resistance R S.)' O'ZDC/Q (B.R, ) spe(.:ification.s)
¢ Platinum resistance thermometer: e Platinum resistance thermometer:
0.4°C/Q 0.1°C/Q
Current outputs . gl;r[r)t[a]ntoutput resolution, approx.: . %r[r)ggt output resolution, approx.:
e 250 VAC, 1A (900-TC16 & 900-TC32) e 250VAC, 3A (900-TC16)
Alarm outputs « 250VAC, 2A (900-TC32)

Characteristics

Table P.F — Characteristics

Series A Series B
PV Status Display
PF Key Added

Front Panel
(900-TC8)

sV _-MI-

¥e o e e

Olow oe@

@ J_] '\\__’ 11PF Key

PV/SP display selection for
three-level display

Square root extraction (for models

Inputs with analog inputs)
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Communications
Characteristics

Table P.F — Characteristics

Series A

Series B

Qutputs

Control output ON/OFF count
alarm

MV change rate limiter

40% AT

Controls

Automatic cooling coefficient
adjustment for heating/cooling
control

PV rate of change alarm

Alarms

0C alarm (only for models with
heater burnout detection)

Other

Inverting direct/reverse operation
using event inputs or
communications commands

Table P.G

Series A

Series B

Communication
Access Size

Double word access only

Word access and double
word access

Communication
Service

Composite Read from
Variable Area and
Composite Write to
Variable Area

Communications

buffer size 40 bytes 217 bytes
38.4 kbits/s max. (300-TC08, 900-TC16) .
Baud rate 19.2 kbits/s max. (900-TC32) 57.6 kbits/s max.
RS-485/RS-232C external RS-485/RS-232C external
" i communications and
External communications and communications

communications

via 900BuilderLite ™ cannot be used at
the same time.

communications via
900BuilderLite ™ can be
used at the same time.
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Other Upgrades

Table PH

Series A

Series B

Mounting Bracket
(900-TC8 only)

.

! Modified section

Note: The mounting bracket for the Series A
models cannot be used for Series B models.

Terminal Cover for 900-TC16

Note: The terminal covers for the Series A
models cannot be used for Series B models.

Terminal Cover for 900-TC8

Note: The terminal covers for the Series A
models cannot be used for Series B models.
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Option Units

(Series B Controller Compatible— One Option Unit per Controller)

This unit provides communications event input etc. functionality.

Table P
Bulletin No. | Name Function Cat. No. (Series)
o _ RS-232C communications@® 900-TC8232 (B)@
900-TC8 Communications Unit —
. RS-485 communications 900-TC8COM(B)@
(Series B)
Event Input Unit Event Input® 900-TCBEIM(A)
I - | RS-485 communications with
Communications and 1-Phase Heater Burnout Unit single-phase heater burnout (open)and | 900-TC16NCOM(B)|©@®
and Heater Short e :
heater short-circuit failure detection®
T Event Input with single-phase heater
Event Input Unit with 1-Phase Heater Burnout and burnout (open) and heater short-circuit | 900-TC16NEIM(B)@®
Heater Short ; .
failure detection®@®
Event Input Unit Event Input® 900-TC16NACEIM(B)®
900-TC16 Communications Unit RS-485 communications 900-TCNACCOM(B)/@®
(Series B) o RS-485 communications with 3-phase
Commun|cat|on§ and 3-Phase Heater Burnout and heater burnout (open) and heater 900-TC16NCOMP3(B|@®
Heater Short Unit A _
short-circuit failure detection
Cor_nmumcanons and Second Voltage (SSR) Output | RS-485 communications and a second 900-TC16NCOMV2(B|0®
Unit voltage (SSR) output
1-Phase Heater burnout (open) and
1-Phase Heater Burnout and second voltage (SSR) | heater short-circuit failure detection 900-TC16P1V2(B)®
output with a second control voltage (SSR)
output
© Enables direct RS-232 connection to personal computer using 900BuilderLite™ software. A Cat. No. 900-CP1X cable or equivalent is
also required.
® Provides two event inputs. Allows selecting up to 4 different pre-configured set points, controller Run/Stop or Auto/Manual mode,
from 2 external inputs.
© Heater burnout is not available for 0...20 or 4...20 mA analog output style 900-TC16 controllers such as the 900-TC16AC.
® To obtain 57.6 k baud rate, Series B communication units must be used with any Series A or Series B 900-TC8 controller catalog
number.
O Series B option units must be used with Series B 900-TC16 controllers. Series A option units cannot be used with Series B controllers
and vice versa.
@ Series B provides 57.6 K baud rate.
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HOW to Read D|sp|ay '1;1he follovxﬁng’ tzft.ble shows1 t;e rlelationsilill)1 l;)etwe}::n the symbols exhibited on
Sy mb OI S the controllet’s front panel displays to alphabet characters.
Table P.J 11 — Segment Display Selection

(I TR U i I Y Y i A i I N R A I I A | = | Symbol

U RN SR SR S LU N B S S R ) L |

A B CDEFGH|I|J K|L|M|"™™

S e i e N N e N e T | 2| symbol

LR SO (" -l A A A | M Al a

Alphabet

O

S

-

V

X

Z

The Character Select parameter in the Advanced Setting function group can be
turned OFF to display the following 7-segment characters.

Table PK 7 — Segment Characters

N
O

-,
-

N d

-
X

-

-
X

T

)

,'
Ll

L
L

[

Ly

)

-\

>
vy

O
O

M5

F

G

H

(] R

K

|-~
<

\ 3
U

-y,
D

N
L

™ oy

- ey

N d

N4
.‘.

@)
-

O

ORIy

— |

C

<=

> |2«
<

N [0

Publication 900-UMO007C-EN-E - January 2011

Symbol

Alphabet

Symbol

Alphabet



Chapter 1

Bulletin 900 Input & Output Overview

I/0 Configurations & Main

FU“CtIO“S Figure 1.1 — 900-TC8 1/0 Configuration
Temperature Input Control Output A _I
or Analog Input Control Heating _’:— — — — — —»y—| Control Quput 1
Section |
Control Output |—pl o e — >—>
Cooling | Heating/Cooling | Control Ouput 2
| |
| I
| |
Auxillary Output 3 —P—I — — — — —p}—p{ Auxillary Output 3
CT1 Input I |
I
Auxillary Output 2 —p}— — — — — —>l—> Auxillary Output 2
I
I
CT2 Input Auxillary Output 1 || |
| |
I
HB Alarm H | :
Event Inputs -~ — — — — —p—|Auxillary Output 1
2 Channels | I
HS Alarm H | |
Set point input functions | I
from external digital switches: Overcurrent Alarm (H | I
* RUN/STOP | I
s Program Start I |
+ Auto/Manual InputError |~ | |
Simple Program |—p»| :
END Output |
L QQ303T I
Communicatons | ~— — — T T T
Function
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Bulletin 900 Input & Output Overview

Figure 1.2 — 900-TC16 I/0 Configuration

Temperature Input
or Analog Input

CT1 Input

CT2 Input

Event Inputs
2 Channels

Lo

Set point input functions

from external digital switches:
* RUN/STOP

* Program Start

* Auto/Manual

Control
Section

Control Output
Heating

Control Output
Cooling

Auxillary Output 2

Auxillary Output 1

HB Alarm

HS Alarm

Overcurrent Alarm

Input Error

Simple Program
END Output

Communications
Function
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Control Ouput 1

Control Ouput 2 I

Auxillary Output 2

Aucxillary Output 1
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Temperature
Input

Figure 1.3 — 900-TC32 I/0 Configuration

r———————
Control Control Output | | Control
Section (Heating) - >| ’ Output 1
Control Output |

- = 71

(Cooling) Heating/
Cooling

Alarm 1

|
|
|
i
Standard -— 'l gLLJ;rlJIILiri/ I

N

Input Error

Program End

|
|
|
|
|
|
|
|
|
|
|
I
Output _1
|
|

Communications
Function

Bulletin 900-TC8, 900-TC16, and 900-TC32 temperature controllers allow the
user to:

Select from thermocouple and platinum RTD temperature sensors, plus
non-contact temperature sensor and analog voltage or current inputs. @
Individually assign the function for each output by changing the
configured values of the following parameters: Control Output 1,
Assignment, Control Output 2 Assignment®, Aux 1 Assignment, Aux 2
Assignment @, and Aux 3 Assignment (900-TC8).

Select heating and cooling control in addition to standard control
Select AT (Auto-Tuning) and ST (Self-Tuning) as tuning functions

Use multi-SP, switch between automatic and manual operation,
start/reset the simple program function, and initiate the RUN/STOP
function according to event input. @

Use the Heater Burnout Alarm (HBA) and Heater Short Alarm (HSA)
function. @

Use the communications function (for units equipped with the optional
communications function modules)

Calibrate sensor input

Configure the color of the PV display to switch between amber, red, and
green, making the process status easy to understand at a glance.

@ The Bulletin 900-TC32 Temperature Controller does not support this function
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Features

* Watertight construction (equivalent to IP66 indoor use).
* Conform to cULus/TEC safety standards and EMC standatds.

Main Functions

The following introduces the main functions of the Bulletin 900-TC8,
900-TC16, and 900-TC32 temperature controllers. For details on each
function and how to use them, refer to Chapter 3 and onward.

* Input Sensor Types — The following input sensors can be connected
for temperature input:

— Thermocouple: K, J, T, E, L, U, N, R, §, B, W, PL11

— Infrared non-contact temperature sensor type: Type K thermocouple
(10...70XC), K (60...120XC), K (115...165XC), K (160...260XC)

— Platinum resistance thermometer: Pt100, JPt100
— Analog millivolt input: 0...50 mV
* High level analog inputs: @
— Current input:4...20 mA DC, 0 to 20 mA DC
— Voltage input:1...5V DC, 0...5V DC, 0...10V DC

* Control Output — Control output is either an On/Off
electro-mechanical relay (EMR) ON/OFF triac output (AC only)e@,
On/Off voltage (input to solid-state relay) output, or analog cutrent
(DC: 4..20 mA or 0...20 mA) output @, Refer to Table 1.B or 1.D.

¢ Triac Relay Outputs @ — use semiconductors for switching when
closing andopening the AC voltage circuit, thereby eliminating relay
chatter and arcing and improving durability versus an EMR. However, if
high levels of noise or surge are imposed between the output terminals,
short-circuit faults may occasionally occur. If the triac output becomes
permanently shorted, there is the danger of fire due to overheating of
the heater element. To avoid this danger, design safety into the system,
including measures to prevent excessive temperature rise and fire. Take
countermeasures such as installing a surge absorber. As an additional
safety measure, provide error detection in the control loop. Use the
Loop Break Alarm (LBA) and Heater Short Alarm (HSA) that are
provided for Bulletin 900 temperature controllers.

@ The Bulletin 900-TC32 Temperature Controller does not support this function
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Figure 1.4 — Triac Diagram

Rel OTtria(i Varistor
elay Outpu "
) Inductive
@j Load
Varistor

@

Select a surge absorber that satisfies the following conditions.
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Table 1.A — Surge Absorber Selection

Voltage Used Varistor Voltage Surge Resistance
100...120V AC 240...270V

1000 A minimum
200...240V AC 440...470V

Note:

Note:

Note:

Note:

Always connect an AC load to the triac relay output. The output will not
turn OFF if a DC load is connected.

Alarms — Alarms are supported on the Bulletin 900 temperature
controllers. You can configure the alarm type and alarm value, or Upper
and Lower-Limit alarms.

If necessary, a more comprehensive alarm function can be achieved by
configuring the Standby Sequence, Alarm Hysteresis, Close in
Alarm/Open in Alarm and Alarm Latch ON/OFF parametets.

When the input error output is configured to ON, Alarm Output 1
turns ON when an input error occuts.

Control Adjustment — Optimum PID constants can be configured
easily by using the AT (Auto-Tuning) and ST (Self-Tuning) parameters.

Event Input — When the optional event input unit is mounted, the
following functions can be achieved by event input:

Multiple set point selection (mult-SP max. 4 points), RUN/STOP
mode change switching between automatic and manual operation, and
starting/stopping the simple program. Refer to Table 1.C and 1.E.

HBA and HS Alarms — The Heater Burnout Alarm (HBA) and
Heater Short Alarm (HSA) and heater overcurrent function is
supported by selecting the appropriate controller (900-TC8) or option
module (900-TC16). Refer to Table 1.B for the TC8 and Table 1.E for
the TC16.

Communications Function — Personal computer (PC)
communicationsare supported when the option communications unit is
mounted on the temperature controller. Refer to Table 1.C and 1.E.

The PC must have 900BuilderLite software installed.

900-TC protocol is an integrated general-purpose serial
communications protocol.

Modbus is a communications control method conforming to the RTU.
Mode of Modicon Inc.'s Modbus Protocol.

The 900-TC16 and 900-TC32 do not support the RS-232C interface.



Bulletin 900 Input & Output Overview 1-7

Controller Hardware
Versions

The following tables provide a list of controller base features with associated
Cat. Nos.
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900-TC8

Table 1.B — Controller Versions

Power Control Control Supports Cat. No. for
DIN Size No. of | SensorInput Supply Output 1 Output 2 Heater Burnout Enhanced
(mm) Alarms Type Voltage Type Type Alarm 900-TC8 Line
Relay On/Off NA Yes (1-Phase) | 900-TC8RGTH1Z25
NA No 900-TC8RGTZ25
Volt On/Off No 900-TCBRVGTZ25
(SSR)
NA Yes (3-Phase) | 900-TC8RGTH3Z25
Volts On/Off NA Yes (1-Phase) | 900-TC8VGTH1Z25
(SSR) NA No 900-TCBVGTZ25
100240V Triac On/Off No 900-TC8VYGTZ25
AC (3A)
Volt On/Off No 900-TCBVVGTZ25
Thermocouple (SSR)
or RTD NA Yes (3-Phase) | 900-TC8VGTH3Z25
Analog NA No 900-TCBACGTZ25
Triac On/Off No 900-TC8ACYGTZ25
1/8th DIN 3 (34)
(48 x 96 x 78] Volt On/0ff No 900 TCBACVGTZ25
(SSR)
Relay On/Off NA Yes (1-Phase) | 900-TCBRGTH1U25
NA No 900-TCBRGTU25
24V AC/DC | Volts On/Off NA Yes (1-Phase) | 900-TCBVGTH1U25
(SSR) NA No 900-TC8VGTUZ5
Analog NA No 900-TC8ACGTU25
Relay On/Off NA Yes (1-Phase) | 900-TC8RABH1Z25
NA No 900-TCBRABZ25
Analog 100 Volts On/Off NA Yes (1-Phase) | 900-TC8VABH1Z25
CU\;"Ttnt and | oa0v AC (SSR) NA No 900-TC8VABZ25
oltage
) Triac On/Off No 900-TC8VYABZ25
(3A)
Analog NA No 900-TCBACABZ25

Publication 900-UMO07D-EN-E - January 2011

Note: To implement the HBA and HSA function, a current transformer (Cat.
No. 900-CT1 or 900-CT?2) is required. A current transformer is NOT
provided with the controller.

Note: When the heating and cooling function or the HBA or HSA is used,
one of the alarm outputs will be disabled for each function used.
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Table 1.C — Controller Option Units

Event Out | Comms | Cat. No. for Enhanced Option Units | Series
— RS232 | 900-TC8232B B
Option Unit — RS485 | 900-TC8COMB B
Yes — | 900-TC8EIMA A
900-TC16

Table 1.D — Controller Versions

DIN Size Number of | Sensor Input Power Supply | Control Output Cat. No for Enhanced
(in mm) Alarms Type Voltage Type 900-TC16 Line
100...240V AC | Relay On/Off 900-TC16RGTZ25
Triac On/Off (3A) | 900-TC16YGTZ25
Volts On/Off (SSR) | 900-TC16VGTZ25
phermocouple or Analog Current | 900-TC1BACGTZ25
24V AC/DC Relay On/Off 900-TC16RGTUZ5
Volts On/Off (SSR) | 900-TC16VGTU25
1/16th DIN ) Analog Current 900-TC16ACGTU25
100...240V AC | Relay On/Off 900-TC16RABZ25
Triac On/Off (3A) | 900-TC16YABZ25
Analog Current and Volts On/Off (SSR) | 900-TC16VABZ25
Voltage Analog Current 900-TC1B6ACABZ25
24V AC/DC Relay On/Off 900-TC16RABU25
Volts On/Off (SSR) | 900-TC16VABUZ5
Analog Current 900-TC16ACABU25
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Table 1.E — Controller Option Units

Heater Voltage (SSR) Cat. No. for Enhanced

Burnout Event Out | Comms | Control OQutput2 | Option Units Series
1-PhaseHB | — RS485 | — 900-TC16NCOM B

— — RS485 | — 900-TC16NACCOM

1-Phase HB | Yes — — 900-TC16NEIM

— Yes — — 900-TC16NACEIM

3-Phase HB | — RS485 | — 900-TC16NCOMP3

— — RS485 | Yes 900-TC16NCOMV?2

1-Phase HB — — Yes 900-TC16P1V2

@ Series B option units must be used with Series B controllers. DO NOT use series B option units
with Series A controllers.

900-TC32

Table 1.F — Controller Versions

DIN Size Number of | Sensor Input | Power Supply | Control Output Comm Function | Cat. No for Enhanced
(in mm) Alarms Type Voltage Type (RS-445) 900-TC32 Line
100...240V AC Relay On/Off Yes 900-TC32CRGTZ25
Volts On/Off (SSR) | Yes 900-TC32CVGTZ25
Relay On/Off No 900-TC32RGTZ25
1160 DN |, Thermocouple Volts On/Off (SSR) | No 900-TC32CVGTZ25
or RTD 24V AC/DC Relay On/0ff Yes 900-TC32CRGTZ25
Volts On/Off (SSR) | Yes 900-TC32CVGTZ25
Relay On/Off No 900-TC32RGTZ25
Volts On/Off (SSR) | No 900-TC32CVGTZ25
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Front Panels & General Figure 1.5 — Bulletin 900-TC8
Functions
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Figure 1.7 — Bulletin 900-TC32

No. 1 display

Temperérurej
unit e
SUBH

r— Operation
i indicators

‘-““‘--.., -
.._‘_"‘-\-...r""-
™| No. 2 display

(" Mode Key Down Key Up Key

Display Meanings

Displav

Meaning

No. 1

Displays the Process Value or Parameter Type during configuration. Lights for
approximately 1 second during startup.

No.2

Displays the Set Point, parameter operation read value, manipulated variable,
or during configuration, the value of the displayed (No. 1 display) parameter.

No.3
(900-TC8 only)

Displays MV, soak time remaining, or multi SP. Lights for approximately 1
second during startup. A 2-level display is configured when shipped from the
factory. A 3-level display is activated if parameters are initialized.
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Operation Indicators 1,2,3...

Operation
Indicator Definition Function
SUB 1 Sub1 Lights when the function configured for the Auxiliary Output 1 Assignment parameter
is ON.
SuB2 Sub 2 900-TC8 and 900-TC16 Only:
Lights when the function configured for the Auxiliary Output 2 Assignment parameter
is ON.
SUB3 Sub3 900-TC8 Only:
Lights when the function is configured for the Auxiliary Output 3 Assignment
parameter is ON.
HA Heater Burnout, Heater Short Alarm, Heater | 900-TC8 and 900-TC16 Only:
Overcurrent Detection Output Display Lights when a heater burnout, heater short alarm, or heater overcurrent occurs.
oum Control Qutput 1 Lights when the control output function assigned to control output 1 turns ON. For a
current output, however, OFF for a 0% output only.
0ouT2 Control Qutput 2 900-TC8 and 900-TC16 Only:
Lights when the control output function assigned to control output 2 turns ON. For a
current output, however, OFF for a 0% output only.
STOP Operation Stopped Lights when operation is stopped. During operation, this indicator lights when
operation is stopped by an event or by key input using the RUN/STOP function.
CMW Communications Writing Lights when communications writing is enabled and is not lit when it is disabled.
MANU Manual Mode Lights when the auto/manual mode is configured to manual mode.
O Key Lights when setting change protect is ON (i.e., when the up and down Keys are
disabled by protected status.
Lo F Temperature Unit The temperature unit is displayed when the display unit parameter is configured to a

temperature. Indication is determined by the currently selected Temperature Unit
parameter value. When the parameter value is configured for °C, L is displayed, and
when configured for °F, F is displayed. The display flashes during self-tuning (ST)
operation.
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Basic Keypad Functions

The following describes the basic functions of the front panel keys.

Definition

Function

Function (Auto/Manual)

900-TC8 Only:

This is a function key. When it is pressed for at least 1 second, the function configured in the PF
Setting parameter will operate. Example: When A-M (auto/manual) is selected in the PF Setting
parameter (initial value: A-M), the key operates as an auto/manual switch, switching between
Auto Mode and Manual Mode. If the key is pressed for more than 1 second (regardless of key
release timing), the mode will switch.

Function Group Select

Press this key to select the desired function group. The groups are selected in the following order:
Operation function group <—— Adjustment function group, Initial Setting function group <——>
Communications Setting function group.

) Mode Select Press this key to select the various parameters within each function group. The selection of
parameters can be reversed by holding this key down.

) Up Each press of this key increments values displayed on the No. 2 (SV) display. Holding down this
key continuously increments values.

) Down Each press of this key decrements values displayed on the No. 2 (SV) display. Holding down this

key continuously decrements values.

@)@

Key Combination —
Function Group and Mode Select

This key combination settings the Bulletin 900 to the Protect function group. For details on the
Protect function group, refer to Chapter 5, Parameter Functions & Definitions.

O+r
©)@©]

Key Combination —
Function Group and Up or
Function Group and Down

To restrict changing parameter values and to prevent accidental or incarrect operations, these
keys require simultaneously pressing of the @ key along with the or key.

The @ key applies only to the parameter configured for the Password to Move to Protect
function group . Refer to Chapter 5 for more detailed information on this function group.
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Chapter 2

Hardware Installation

48

Allen-Bradley ~ 900-TC8

Qe
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96
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Front View

48 x 48

! ©)

900-TC16

Allen-Bradley

Preparations

Approximate Dimensions

The recommended panel thickness for mounting the 900-TC16 and 900-TC32

is 1 to 5 mm and the 900-TC8 is 1 to 8 mm.

Note: Dimensions are in millimeters. Dimensions are not intended to be used
for manufacturing purposes.To convert millimeters to inches, multiply
by 0.0394.

Figure 2.1 — 900-TC8
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Side View

Figure 2.2 — 900-TC16
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Back View
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Figure 2.3 —900-TC32
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Panel Cutout Dimensions

Dimensions are in millimeters. Dimensions are not intended to be used for
manufacturing purposes.

Figure 2.4 — 900-TC8

60 min. | (48 x number of units -2.5) |
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Figure 2.5 —900-TC16

60 min. | | (48 x number of units -2.5)

Figure 2.6 — 900-TC32
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e Horizontal group-mounting of two or more temperature controllers, or
mounting temperature controllers above each other may cause heat to
build up inside the temperature controllers. This will shorten their
service life. When mounting temperature controllers like this, consider
forced cooling measures, such as a cooling fan.

e If forced air cooling is used, limit cooling to the terminal block. Rapid

variation or transients in temperature at the terminal block may result in
a measurement errof.

System Wiring and Installation Guidelines

ATTENTION Risk of Electrical Shock

e Devices are Open Type, Listed Process Control
Equipment and must be mounted in an enclosure.

e More than one disconnect switch may be required to
de-energize the equipment before servicing,

e Signal inputs are SELV, limited energy.

o To reduce risk of fire or electrical shock, do not
interconnect the outputs of different Class 2 circuits.

¢ Disconnect all power (including field device) before
installing and/or servicing.

¢ Do not touch the controller’s wiring terminals while
the power is ON. Doing so may cause an electric
shock.
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ATTENTION

¢ Do not allow metal fragments or lead wire scraps to

fall inside the Bulletin 900 Controller. These may cause
electric shock, fire, or malfunction.

Never disassemble, repair, or modify the Bulletin 900
Controller with line or field device power applied.
Doing so may cause electric shock, fire, or
malfunction.

Do not use the Bulletin 900 Controller in flammable
and explosive gas atmospheres.

Use the Bulletin 900 Controller within the rated supply
voltage. Not doing so may cause controller damage or
fire.

Configure all controller settings according to the
control target of the Bulletin 900 Controller. If the
settings are not appropriate for the control target, the
controller may operate in an unexpected manner,
resulting in damage to the product or personal injury.

To maintain safety in the event of a product
malfunction, always take appropriate safety measures,
such as installing an alarm on a separate line to prevent
excessive temperature rise. If a malfunction prevents
proper control, an accident may result.

Do not wire unused terminals.

Make sure to observe correct polarity when wiring the
controller terminals.

Power supply, input, output, and communication
terminals (for models with communications) have
basic insulation between them.

When double insulation is required, apply
supplemental insulation defined in IEC 60664 that is
suitable for the maximum operating voltage with
clearances or solid insulation.
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ATTENTION ¢ Do not use the Bulletin 900 Controller in the following

places which might exceed its specifications:

— Places subject to dust or corrosive gases (in
particular, sulfide gas, and ammonia gas)

— Places subject to high humidity, condensation, or
freezing

— Places subject to direct sunlight

— Places subject to vibration and large shocks

— Places subject to splashing liquid or oily atmosphere

— Places directly subject to heat radiated from heating
equipment

— Places subject to intense temperature changes

e To allow heat to escape, do not block the area around
the Bulletin 900 Controller. Ensure that enough space
is left for the heat to escape. Do not block the
ventilation holes on the casing.

¢ Cleaning: Do not use paint thinner or the equivalent.
Use standard grade alcohol to clean the Bulletin 900
Controller.

e Use within the following temperature and humidity
ranges:

Temperature: —10...+55 °C
Humidity: 25...85% (with no icing or condensation)

If the Bulletin 900 Controller is installed inside a
control panel, the ambient temperature must be kept to
under 55 °C, including the temperature around the
controller.

If the Bulletin 900 Controller is subjected to heat
radiation, use a fan to cool the surface of the controller
to under 55 °C.

e Never place heavy objects on, or apply pressure to the
Bulletin 900 Controller as it may cause it to deform and
deteriorate during use ot storage.
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ATTENTION e Store within the following temperature and humidity

ranges:

Temperature: —25...+65 °C
Humidity: 25...85% (with no icing or condensation)

e Avoid using the Bulletin 900 Controller in places near a
radio, television configured, or wireless installation.
These devices can cause radio disturbances which may
adversely affect the performance of the Bulletin 900
Controller.

Panel Mounting — 900-TC8

How to Attach the Bulletin 900-TC8 on the Panel

Figure 2.7 — 900-TC8

Upper Panel
Mounting
el Adaptor

Gasket material for
NEMA 4X (waterproof)
material

Lower Panel
Mounting
Adaptor

Control _—
Panel

1. If water-proofing is required, ensure the gasket material is inserted
between the front of the controller’s case and the control panel.

2. Insert the Bulletin 900-TC8 into the mounting hole in the panel
(1...8 mm panel thickness).

3. Pull the upper and lower panel mounting adapters along the

Bulletin 900-TC8 body from the rear of the case up to the panel, and
fasten temporarily.
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Note:

. Tighten the upper and lower adapter mounting screws alternately with

only one turn of the screwdriver at a time to maintain an even torque
balance. Tighten the screw until the ratchet mechanism operates.

. To allow heat to escape, do not block the area around the

Bulletin 900-TC8 Temperature Controller. (Ensure that enough space is
left for the heat to escape.) Do not block the ventilation holes on the
casing;

. Allow as much space as possible between the Bulletin 900-TC8 and

devices that generate powerful high-frequency noise (e.g,
high-frequency welders, high-frequency sewing machines) or surges.

Install the controller so that it is horizontal (can read the display
propetly).

When group mounting two or more Bulletin 900-TC8s, make sure that
the surrounding temperature does not exceed the allowable operating
temperature given in the specifications.

Mounting the Terminal Cover

To attach the terminal cover to the terminal block, slightly bend the terminal

covet,

as shown below. The terminal cover cannot be attached in the opposite

direction.

Figure 2.8 — 900-TC8 Mounting the Terminal Cover

Enlarged lllustration of Terminal Section

»
Slightly bend the
terminal cover
in the direction shown
by the arrows.

»
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900-TC8 (Series B) Case Removal while Panel-Mounted

The control unit can be removed from its case whether or not it is mounted on
the control panel. This allows you to perform maintenance or to add option
units without opening the control panel enclosure or removing the terminal
compartment.

Figure 2.9 — 900-TC8 (Series B) Case Removal while Panel-Mounted

Tool Insertion | Top View

C . |

Case

N —

N — | ) Front ‘ I
" Panel —
™ Ga
T 3) Flat-blade Screwdriver

=
NS

AN

SR

(Unit: mm)
@
H
04]. .| 1.50

Ensure controller and I/O power is OFF before removin
IMPORTANT PCC trolle avd / powe befc C emc g
the internal mechanism. When you remove the internal
mechanism from the housing, never touch electric
components inside or subject the internal mechanism to
shock.

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.

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

Setting Up the 900-TC8 Controller with the Optional Units

If RS-232, RS-485 communications inputs are required, mount the RS-232
communications unit (Cat. No. 900-TC8232), the RS-485 communications
unit (Cat. No. 900-TC8COM), or the event input unit (Cat. No.
900-TC16EIM) in the Bulletin 900-T'C8 controller. These units provide optical
isolation (approx. 32V DC) between the controller electronics and field input.
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Table 2A
Name Cat. No. Function
(Series)®
Communications board 900-TC8COM (B) | RS-485 Communications support
900-TC8232 (B) | RS-232 Communications support
Event input unit 900-TC8EIM (A) | Event input support

© One (1) unit per controller. This series of option units are compatible with Series A or Series B controllers.

Panel Mounting — 900-TC16

How to Attach the Bulletin 900-TC16 on the Panel

To prevent electrostatic damage to the board, make sure you are propetly
grounded before installing it. Follow the steps below.

Figure 2.10

Location for Boards:
900-TC8EIM: Event Input
900-TC8232: RS-232
900-TC8COM: RS-485

1. Insert the controller through the hole in the panel from the front, and
push the panel mounting adapter on from the rear. Push the adapter up
to the back of the panel ensuring that the controller is pushed all the way
in, removing any gap between the controller, panel, and adapter. Finally,
use the two screws on the adapter to secure the unit in place. The
recommended panel thickness 1s 1...5 mm.

2. To mount the Bulletin 900-TC16 so that it is waterproof, insert the
waterproof packing on the Bulletin 900-TC16. The Bulletin 900-TC16
cannot be waterproofed when it is group-mounted in the horizontal

fashion.

3. Maintain the specified mounting space between each controller.
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4. Tighten the two screws on the adapter against the panel. Tighten the
two screws alternately keeping the torque to approximately
0.29...0.39 Nem (2.57...3.45 Ib-in.).

5. To allow heat to escape, do not block the area around the
Bulletin 900-TC16 Temperature Controller. (Ensure that enough space
is left for the heat to escape.) Do not block the ventilation holes on the
casing;

6. Allow as much space as possible between the Bulletin 900-TC16 and
devices that generate powerful high-frequency noise (e.g,

high-frequency welders, high-frequency sewing machines) or surges.

7. Install the controller so that it is horizontal (can read the display
propetly).

How to Attach the 900-TC16 Wiring Terminal Block Cover

Figure 2.11

Safety Terminal
Block Cover:

Rear Case
Terminal Block

Panel Mounting
Adaptor

Front Case

Make sure that the UP mark on the adapter is facing up, and then fit the
terminal cover into the holes on the top and bottom. The Bulletin 900-TC16 is

provided with a protective terminal block cover (finger protection per
VDE 0106).

Setting Up the 900-TC16 Controller with the Optional Units

If RS-485 communications, Event Input, second Control Output, or Heater

Burnout functions are required, mount the appropriate option unit in the
Bulletin 900-TC16 controllet.

900-TC16 Option Units

Table 2.B below provides the list of available options.
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Table 2.B
Function 900-TC16 Option
Module Cat.
Heater Burnout | Event Comms. Voltage (SSR) No.(Series)
& Heater Short Input Control Output 2 00
1-Phase HB — RS485 — 900-TC16NCOM (B)
— — RS485 — 900-TC16NACCOM (B)
1-Phase HB Yes — — 900-TC16NEIM (B)
— Yes — — 900-TC16NACEIM (B)
3-Phase HB — RS485 — 900-TC16NCOMP3 (B)
— — RS485 Yes 900-TC16NCOMV2 (B)
1-Phase HB — — Yes 900-TC16P1V2 (B)

@ One (1) option unit per controller.
® The option unit provides optical isolation (approximately 32V DC) between the controller electronics and the
field input. Series B option units must be used with Series B controllers and vice versa.

Installing the Option Unit/Board in the Controller

Figure 2.12

Flat-blade Screwdriver
Units: mm

20 min.

Note: When you remove the internal mechanism from the housing, never
touch electric components inside or subject the internal mechanism to

shock.
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Panel Mounting — 900-TC32

Mounting to the Panel

Figure 2.13

Panel

Waterproof packing

Note: 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.

1. For waterproof mounting: Install waterproof packing on the
controller.

2. Insert the 900-TC32 into the mounting hole in the panel.

3. Push the adapter from the terminals up to the panel, and temporarily
fasten the 900-TC32

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.
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The body of the controller can be replaced by removing the terminal block

from the 900-T'C32.

Figure 2.14

Terminal hol
srmiraihole Flat-blada screwdrivar
{Unit: mm)

20 min.

1. Insert a flat-blade screwdriver into the tool holes (one on the top and
one on the bottom) to release the hooks. Do not apply excessive force.

2. Pull the terminal block out while the hooks are released.

Publication 900-UMO07D-EN-E - January 2011



Preparations 2-15

Bulletin 900 Wiring

Figure 2.15 — 900-TC8 (Series B) Terminal Arrangement
Option Units
e — — ~
. 1 Communications |
+ 100 to 240 VAC I 900-TC8232 900-TCBCOM  900-TCBEIM |
24 VACIVDC (no polarity) - | Rs232C  Rs-435 Event inputs |
@—Sb @B @) |
- | e\
Relay output 7S] Event Inputs | @—RD  @—A() @ |0 :
250 VAC, 5A — © 1 @ | @—SG  @—DoNoTUsE @b,
(resistive load) Input power Supm ] Il B2 e )
Voltage output @) | @lq—\ v . —
(for driving SSR) 1 1 —
12 VDC, 40 mA +— ©) 0 ®I —
cé‘"e%ouflgc Control output 1 «— | CTLCT2 Control Output 2
to m, | — hd
41020 MADC - @ -
Load: 600 Q max. Control output 2
‘r;-\ iliary outp ’E @ CT2 -
1 Augxili utpu
Control output 2 A i L @J B(S)ENOT
Voltage output ! DO NOT
(for driving SSR) i » — @—‘ @ UgE ©
_12VDC, 21 mA I Auxiliary output 2 |
Triac output | ! (® 1y | DONOT A ! DONOT «—+
250 VAC, 3A ; USE I USE mA
(resistive load) | — B b=
i — @ 1 _
1 Auxiliary output 1 LV
' v P [ @J B i ! BgENOT A heater burnout alarm, heater short alarm,
(. T ) A
1 heater overcurrent alarm, or input alarm is

Auxiliary output
1,2,3

Relay outputs
50 VAC, 3A
(resistive load)

2!

900-TC16NACEIM

TC/Pt universal input  Analog input

sent to the output to which the alarm 1
function is assigned.

Figure 2.16 — 900-TC16 Terminal Arrangement

+

I —
Control output 1
[

Relay output
250V AC, 3 A
(Resistive load)
Voltage output + N A
12V DC, 21 mA mA

Current output

Load 600 Q max. ¥

Vo ' B
ato20mADC T :
\% | i
0to 20 mA DC ] . 1 B
Analog input TC/Pt
Multi-input

Do not

1

ONONONONO)
®®6 6 6
® OO0

—B— r8—
RS-485 RS-485
L—a—12 La—
Do not
connect.

Auxiliary output (Relay output)

Auxiliary output (Relay

ﬁAuiniary output 2 output), 250V AC, 1 A

|Auxiliary output 1, HBA/H it
alarm/input error (Resistive load)

Input power supply

100 to 240V AC
24V AC/DC (no polarity)

+
a1 a3

RS-485 Control Output 2
A—12) L

Do not Do not
connect. connect. @
14 4
Control Output 2

_L {5

©
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2-16 Preparations

Figure 2.17 — 900-TC32 Terminal Arrangement

~—1 Control Output 1 F—

Relay Output 250 VAC, 2 A|  gg 495 F@—IB—lB
resistive load ications B A(- Universal
( ) Communications B(+) () DONOT DONOT _ TGPt Input
Voltage Output , ! USE  USE  f it
12VDC, 21 mA ® @ @ @
(for driving SSR) y
® ® ® &
Auxillary Output 1 tinput_4 LControl— L Auxillary—
Power Output 1 Output 1

Relay Output 250 VAC, 2 A Supply
(resistive load)
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Wiring Guidelines and Precautions

ATTENTION e Do not wire unused terminals.

e Make sure to observe correct polarity when wiring the

controller terminals.

¢ To reduce induction noise, separate the high-voltage or

large-current power lines from other lines, and avoid
parallel or common wiring with the power lines when
you are witing to the terminals. We recommend using
separating pipes, ducts, or shielded lines.

e Allow as much space as possible between the
Bulletin 900 Controller and devices that generate
powerful high-frequency noise (e.g:, high-frequency
welders, high-frequency sewing machines) or surges.

e Separate input leads and power lines in order to protect the
Bulletin 900-TC8, 900-TC16, 900-TC32, and its low voltage sensors
(e.g., thermocouple) lines from external noise.

e For 900-T'C32: Use a shielded AWG24 to AWG18 (cross-sectional area
of 0.205 to 0.823 mm?2) twisted-pair cable. The stripping length is

6 to 8 mm.

e We recommend using soldetless lugs when wiring to the
Bulletin 900-TC8 and 900-TC16 screw terminals. However, if lugs are
not used, the controllet’s screw terminals will accept two solid or
stranded wires (no mixing) between 24 (0.205 mm®)...14 (2.081
mmZ)A\WG. Wire strip length 5...6 mm.

e For 900-TC8 & 900-TC16: Tighten the terminal screws propetly.
Tighten them to a torque 0.74...0.9 Nem (6.6...8 Ib-in.) Loose screws
may cause malfunction. For 900-TC32: Tighten the terminal screws to a
torque of 0.5 Nem

e Use the type of soldetless lugs referenced in Figure 2.18 for your proper
Bulletin type.
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Figure 2.18 — Wiring

T

1.2 mm max.

1

1.2 mm max.

Wiring
Power Supply

The controller requires an external power source for operation. For the
900-TC8 connect to terminals 1 and 2 and for the 900-TC16 connect to
terminals 9 and 10. The following table shows the specifications.

Table 2.C
Input Power Supply Bulletin 900-TC8 Bulletin 900-TC16
100...240V AC, 50/60 Hz 10VA 7.5VA
24V AC, 50/60 Hz 5.5VA 5VA
24V DC (not polarity sensitive) 4W 3w

Use a power supply matched to the power specifications of
ATTENTION
the Bulletin 900 Controller. Also, make sure that rated
voltage is attained within 2 seconds of turning the power
ON.
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When mounting a noise filter on the power supply, make sure to first check the
filter’s voltage and current capacity, and then mount the filter as close as
possible to the Bulletin 900 Controller. Reinforced insulation is applied to the
powert supply I/O sections.

Wiring Input/Sensor Devices

Connect sensors to the terminals as follows according to the Input Type and
controller.

® © —:E:A
§> 3 5

Platinum resistance )
Thermocouple  hermometer Analog input

900-TC16 Input Sensor Wiring

@ % ¥ A
9«5 @ (9«
B9 g

Platinum resistance .
Thermocouple  hermometer Analog input

900-TC8 Input Sensor Wiring
Input/Sensor Wiring Considerations

* When the thermocouple leads are extended, make sure to use shielded
thermocouple extension wire matched to the type of thermocouple.

* For a thermocouple, make sure to follow the polarity color code convention.

¢ If there is a large error in the measurement values, make sure that the correct
sensor type is configured and for thermocouples that input compensation has
been propetly configured.

* RTDs can be either 2- or 3-wire types. If a 3-wire type is used, the controller
provides lead wire resistance compensation up to 5 £ resistance. If using 24
AWG lead wire, this is approximately 59 m of wire. Use larger gauge wire if
longer length is required.

* For RTDs, the controller source is approximately 1 mA of current.
¢ If a cooling fan is used in the panel enclosure, prevent only the terminal

block from being cooled when using thermocouples. Otherwise, this may
result in a measutement etrot.
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* To reduce induced electrical noise, the leads on the temperature controller’s
terminal block must be wired separately from large-voltage/large-current
power leads. Also, avoid wiring leads in parallel with power leads or in the
same wiring path. Other methods such as separating conduits and wiring
ducts, or using shield wire are also effective and recommended.

Wiring Control Output 1

The following diagrams show the available outputs and their internal

equalizing circuits.
+V
#% N +

Relay Voltage (SSR) Analog Current
900-TC8 Control Output 1

b oo |

Figure 2.19

Relay Voltage (SSR) Analog Current
900-TC16 Control Output 1

i

900-TC32 Control Output 1

Publication 900-UMO07D-EN-E - January 2011



Preparations

2-21

The following tables show the specifications for each output type.

Table 2.0 — 900-TC8

Output Type Output 1 Specifications

Relay 250V AC, 5 A (resistive load), electrical durability: 100,000
operations

Voltage (PNP) PNP type, 12V DC +15%/—20%, 40 mA (with short-circuit
protection). Series B 12V DC + 15%.

Current DC4...20mA/DC0...20 mA, resistive load: 600 Q max.
Resolution: Approx.10,000

Table 2.E —900-TC16

Output Type Output 1 Specifications

Relay 250V AC, 3 A (resistive load), electrical durability: 100,000
operations

Triac (AC) relay 250V AC, 3 A (resistive load), electrical durability: 1,000,000
operations

Voltage (PNP) PNP type, 12V DC £15%, 21 mA (with short-circuit protection)

Current DC4...20mA/DC0...20 mA, resistive load: 600 €2 max.

Resolution: Approx. 10,000

Table 2.F — 900-TC32

Output Type Output 1 Specifications

Relay 250V AC, 2 A (resistive load), electrical durability: 100,000
operations

Voltage (PNP) PNP type, 12V DC +15%, 21 mA (with short-circuit protection)
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Output Wiring Considerations
e Do NOT connect a DC load to the Triac (AC) relay.

e The PNP voltage (SSR) output (Control Output 1) is not electrically

isolated from the controller’s internal circuits. SSR Control Output 2 of
the 900-TC16 is also not isolated. However, SSR Control Output 2 of
the 900-T'C8 is isolated. When using a grounded thermocouple, do not
connect any control output terminals to earth ground. If the control
output terminals are connected to earth ground, errors will occur in the
measured temperature values as a result of ground loop leakage current.

For 900-TC8 & 900-T'C16: The 4...20 and 0...20 mA analog output is

electrically isolated from the other controller circuits as follows:

— Analog Output to Sensor Input: 500V AC 50/60 Hz for 1 minute
— Analog Output to Alarm Output: 2000V AC 50/60 Hz for 1 minute

— Analog Output to Input Power Supply: 2000V AC 50/60 Hz for 1
minute

The life expectancy of the electro-mechanical relay outputs vary greatly
with the switching capacity and other switching conditions. Always use
the output relays within their rated load and electrical life expectancy. If
an output relay is used beyond its life expectancy, its contacts may
become fused or burned.

Use the Bulletin 900 Controller within the rated load. Not doing so may
cause damage or fire.

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).

About 4 seconds are required for control and/or alarm outputs to tutn
ON when the power is initially turned ON to the controller. Take this
into consideration when the temperature controller is incorporated into
a sequence circuit.

For 900-TC8 & 900-T'C16: Triac (AC) relay outputs use
semiconductors for switching when closing and opening the circuit,
thereby eliminating relay chatter and arcing and improving durability
compared to an electro-mechanical relay output. However, if high levels
of electrical noise or surge are imposed between the output terminals,
short-circuit faults may occasionally occur. If the output becomes
permanently shorted, there is the danger of fire due to overheating of
the heater. Design safety into the system, including measures to prevent
excessive temperature rise and fire. Take countermeasures such as
installing a surge absorber. As an additional safety measure, provide
error detection in the control loop. (Use the Loop Burnout Alarm
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(LBA) and Heater Short Alarm (HSA) that are provided for the Bulletin
900 Controllet.)

Figure 2.20
Triac (AC) Varistor
relay output —
' '
load
\ Varistor 0
2

Select a surge absorber that satisfies the following conditions.

Table 2.G
Voltage Used Varistor Voltage Surge Resistance
100...120V AC 240...270V 1,000 A min.
200...240V AC 440...470V

Control Qutput 2

* For 900-TC8 & 900-TC16: Output 2 is applied from terminals 11 and
12 or 14 and 15 with the 900-TC16, and from pins 14 and 15 with the
900-TC8. The following diagrams show the available outputs and their
equal internal circuits.

Figure 2.21
T‘ 1 y
or ¥ ®

GND @ GND @9
Voltage o Voltage 2] Relay Voltage
900-TC16 Control Output 2 900-TC8 Control Output 2

@ Option Unit: 900-TC16P1V2
® (Option Unit: 900-TC16NCOMV2

The following table shows the specifications for each output type.
Table 2.H — 900-TC8

Output Type Output 2 Specifications

Triac (AC) relay 250V AC, 3 A (resistive load), electrical durability: 1,000,000
operations

Voltage (PNP) PNP type, 12V DC +15%/-20%, 21 mA (with short-circuit
protection)
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Table 2.1 — 900-TC16

Qutput Type Output 2 Specifications

Voltage (PNP) PNP type, 12V DC +15%, 21 mA (with short-circuit protection)

Always connect an AC load to a Triac (AC) relay output. The output will
not turn OFF if a DC load is connected.

A voltage output (control output) is not electrically isolated from the
internal circuits. Therefore, when using a grounded thermocouple, do
not connect any of the control output terminals to earth ground. If
control output terminals are connected to ground, errors will occur in
the measured temperature values as a result of ground loop leakage
current. With 900-TC8, however, voltage output (Control Output 2) is
functionally isolated from the internal circuits.

Control Output 2 of the 900-TC16 is a voltage output (SSR driver) only,
and outputs across terminals 11(+) and 12(-), or 14(+) and 15(-).

Control outputs 1 and 2 (voltage outputs) are not isolated.

Triac (AC) relay outputs use semiconductors for switching when closing
and opening the circuit, thereby eliminating relay chatter and arcing and
improving durability compared to an electro-mechanical relay output.
However, if high levels of electrical noise or surge are imposed between
the output terminals, short-circuit faults may occasionally occur. If the
output becomes permanently shorted, there is the danger of fire due to
overheating of the heater. Design safety into the system, including
measures to prevent excessive temperature rise and fire. Take
countermeasures such as installing a surge absorber. As an additional
safety measure, provide error detection in the control loop. (Use the
Loop Burnout Alarm (LBA) and Heater Short Alarm (HSA) that are
provided for the Bulletin 900.)

Figure 2.22
Triac (AC) Varistor
relay output —pd—
' '
load
‘; Varistor 0
2
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Select a surge absorber that satisfies the following conditions.

Table 2.J
Voltage Used Varistor Voltage Surge Resistance
100...120V AC 240...270V 1,000 A min.
200...240V AC 440...470V

Wiring Auxiliary Outputs (1, 2, and 3)

* On the 900-TC8, 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 5 and 6.

* When the HBA or the HS Auxiliary is used with the 900-TC8,
Auxiliaries are output across terminals 9 and 10.

* On the 900-TC8, when heating/cooling control is used, Auxiliary
Output 3 becomes control output (cooling).

* On the 900-TC16, Auxiliary Output 1 (SUB1) is output across terminals
7 and 8, and Auxiliary Output 2 (SUB2) is output across terminals 6
and 8.

* On the 900-TC32, Auxiliary Output 1 (SUB1) is output across terminals
5and 6.

* On the 900-TC32, when heating/cooling control is used, auxiliary
output 1 becomes control output (cooling).

* When the HB, the HS, or heater overcurrent alarm is used with the
900-TC16, alarms are output across terminals 7 and 8.

* On the 900-TC16, when heating/cooling control is used, Auxiliary
Output 2 becomes control output (cooling).

* When the Input Error Output parameter is configured to ON, the
output assigned to Alarm Output 1 turns ON when an input error
occuts.

* For models that have a Heater Burnout Alarm (not supported by

900-TC32), an OR of the alarm 1 function and the HB/HS ot heater

overcurrent alarm is sent to the output assigned to the alarm 1 function
(auxiliary output 1). If ALMI1 is to be used for HBA only, configured the
Alarm 1 type to 0 and do not use Alarm function 1.

* The following diagrams show the internal equalizing circuits for Alarm
Outputs 1, 2, and 3.
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Figure 2.23

!
© SUB2
e ——
SUB1 SUB1

900-TC8 Alarms

900-TC16 Alarms

900-TC32 Alarms

Note: ALM1, 2, 3 can be output to auxiliary output 1, 2, 3 or changed with the
Advanced Function level. The auxiliary relay specifications are as follows:

Table 2.K
900-TC8 and 900-TC16 SPST-NO 250V AC 3 A
900-TC32 SPST-NO 250V AC 2 A

Current Transformer (CT) Input

To determine if your controller supports the heater burnout function, refer to
Table 1.B for 900-TC8 ot Table 1.E for 900-TC16. If the heater burnout
parameter function is used, connect a current transformer (CT) across the
terminals indicated in the following drawings in Figure 2.24.

Figure 2.24

CT1

CT2

0
@
)

®
_¥

900-TC16 with 900-TC16 with
Single-phase Three-phase
Burnout Option Burnout Option
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Wiring the Event Input

When the appropriate option event input unit is mounted in the Bulletin
900-TC8 or 900-TC16 controller, an event input function is available by wiring
to the controllers terminals as shown in the following diagrams.

Figure 2.25

@ Do NOT apply an external voltage source to the Event Input Terminals

D ""1 T _f___1
1)< EVI () [Evi] ®
|

m
H
iy

B ez} ®

900-TC16 900-TC8
Contact Event Contact Event
Input Input

Use event inputs under the following conditions:

* The output curtrent from the controller is approximately 7 mA @ 5V.
* Contact input ON: 1 KQ max., OFF: 100 KQ min.

* Non-contact input ON: residual voltage 1.5V max., OFF: leakage
current 0.1 mA max.

Polarities using non-contact input are as follows:

Figure 2.26
— —
- S 3\) Pt Evi |
@ ®
+ +
EV2
13+ ___ 1_}1 Ev2_ 1}
900-TC16 900-TC8

@ Do NOT apply an external voltage source to the Event Input Terminals
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RS-232C Communication to a Personal Computer —Bulletin 900-TC8 Only

By using the appropriate option communications unit in the Bulletin 900-TC8
or 900-TC16 Controller, you can communicate with a personal computer.

Figure 2.27 — Communication Unit Connection Diagram

T
) | RS-232C !
1| No. |
SD(TXD) | 3 11 | sb |
RD(RXD) | 2 H 12 | RD |
RSRTS) | 7 P 13 | sG |
PC | cscTs)| 8 L
DROSR) | 6 900-TC8
sG 5 —
ERDTR) | 4
FG o
9 Pin 1
(RS232C)

© RS232C for 900-TC8 only.

The RS-232C connection is one-to-one (PC to one Bulletin 900-TC8). The
maximum cable length for RS-232is 15 m. An optional 3 m RS-232C interface
cable (Cat. No. 900-CP1x) is available as an extension cable if necessary. If you
make your own cable, use shielded, twisted pair cable (AWG 28 or larger).

Note: To configure the 900-TC8 using RS232 communication optional
software (900BuilderLite) is available.

RS-485 Communication to a Personal Computer

When the optional RS-485 communications unit is mounted in the Bulletin
900-TC8, 900-TC16, or 900-TS832, RS-485 communication with a personal
computer is possible. Connect the RS-485 communications cable across
controller terminals 11 and 12 for 900-TC8 or 900-TC16. Connect the RS-485
communications cable across controller terminals 7 and 8 for 900-TC32.

e Specify both ends of the transmission path, including the personal
computer as the end node (that is, connect termination resistors to both

ends).

The minimum terminal resistance is 54 € (See Figure 2.28.)
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Figure 2.28 — Communication Unit Connection Diagram

900-TC8 & 900-TC16
PC with : ------------- H Shielded Cable
RS232 to RS485 | n K
converter | é Hil
such as H + T
900-CONV : : Controller No. X Controller X + 1
! FG__ I : RS-485 : RS-485 = |
----------- . No| Abbr. : No|[ Abbr. .
. 1
A<B : “1" mark ' 12l A E 12 A ;
A>B : “0” space T 11] B (+) : ul B .
________________ f

Terminator (120, 1/2 W)

900-TC32
PC with Ir ------------- 1I Shielded Cable
RS232 to RS485 | N 1 ﬂ
converter | % il
such as | + 7
900-CONV ' i Controller No. X Controller X + 1
! FG X ' RS-485 . RS-485 :
______________ E No| Abbr. ' No| Abbr. E
A<B : “1” mark 8] A 8l A .
A>B : “0” space T 7| B . 71 B .
________________ H

Terminator (120€, 1/2 W)

e The RS-485 connection can either be one-to-one or one-to-N. Up to
32 units including the personal computer can be connected one-to-N.
For 900-TC8 & 900-T'C16: Use shielded, twisted pair cable
(24...14AWG), and keep the total length to 500 m or less. For
900-TC32: Use shielded, AWG24 to AWG18 twisted pair cable.

Figure 2.29

Cross-sectional area
of conductor
AWG24: 0.205mm?
AWG14: 2.081mm?

e To use a PC on an RS-485 link/network connection, a
Bulletin 900-CONV RS-232-t0-RS-485 or equivalent converter is

required.
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Using the Direct PC
Communications Port
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Figure 2.30
900-TC8
900-TC8 900-TC16  and/or TC16
PC agoo agoo agod
RS-232
4‘ RS-485
900-CONV

Note: The PC must have 900BuilderLite software installed to
configure/monitor the Bulletin 900-TC8, 900-TC16, and/or 900-TC32
on an RS-485 network.

The direct PC communication port, available on the Series A and Series B
Bulletin 900-T'C, 900-T'C16, and 900-T'C32 Controllers, enables direct PC to
controller communications without the use of a communication option unit. A
900-CPOEM1 USB to serial conversion cable is required. The cable is
approximately 1 meter in length and connects to your PC’s USB port and the
controller’s direct communication port (refer to Figure 3).

900BuilderLite® is used with the cable to configure the 900-TC8, 900-TC16, or
900-TC32 controllet.

9 900 BuilterLite version 1.1 for Series A controllers and Version 1.2 for Series B controllers.

Procedure

Use the following procedure to connect the Temperature Controller to the
personal computer using the USB-Serial Conversion Cable. The USB-Serial
Conversion Cable is used to communicate with the COM port of the personal
computer. To perform communications using USB-Serial Conversion Cable,
configured the communications port (COM port) number to be used for the
software to the COM port assigned to the Cable.
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Hardware Installation

EXAMPLE

Figure 2.31 — Temperature Controller Connection Method

Eg;";::t“mp“ter /900-CPOEM1 Cable
/ Communications Port
——————\ 4_ s —— e _> for Support Software
R —
/
S A
Bottom View of Temperature Controllers -I
I — |
— Communications — T -

Communications __, l; —_ Portfor S " Communications Port |
Prfor Supor ) HEDDH Il Sotvre | ﬂ% o ___,w,f,oif,pitimwam 1
oftware \)J(H [;U ‘D U‘ ‘MHHHHD Huﬂ II] - EF%;@" |
Ja 1 L LIrE=Ees ||
Mﬂ/“ Il S{jjmmj 00702 N
‘” éﬂuﬂé M S;OO-TC16 |
‘U nﬂ‘ |
I

1. Turn ON the power to the Temperature Controller. Note: If the cable is
connected when the power to the Temperature Controller is OFFE,
power will be supplied from the personal computer and impose a load
on the internal circuits of the Temperature Controller.

2. Connect the cable.
Connect the personal computer’s USB port with the Support Software
port on the Temperature Controller using the Cable. Note: Hold the
connector when inserting or disconnecting the cable.

3. Install the driver.

Note: The driver is available free of charge from the Bulletin 900 Temperature
Controller Website:
www.ab.com/industtialcontrols/products/relays_timers_and_temp_
controllers/single loop_temp_heater_controllers/900tc.html. Refer to
the menu on the right and click on Get Softwate for Serial Conversion
Cable.

Install the driver to enable the cable to be used with the personal

computer. °

9 900 BuilterLite version 1.1 for Series A controllers and Version 1.2 for Series B controllers
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Driver Installation

When the cable is connected with the personal computer, the personal
computer’s operating system detects the product as a new device. At this time,
install the driver using the installation wizard. For details on installation
methods, refer to the uset’s manual for the 900-CPOEM1-Serial Conversion
Cable.

When setting 900 BuilderLite for direct communication the port parameters of
the direct communication port are fixed as shown in Table 2.L. Set the
Bulletin 900 BuilderLite communication parameters to match those in

Table 2.1

Table 2.L — Fixed Port Parameters

Parameter Value
Communication Unit # 01
Communication Baud Rate 38.4 (Kbps)
Communication Data Length 7 (bits)
Communication Stop Bits 2 (bits)
Communication Parity Even
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Figure 3.1 — 900-TC8
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Figure 3.3 — 900-TC32
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How Function Groups Are Parameters are divided into control categories, each called a function group.
conﬁgured and Operating Each of the items/values that can be configured in these function groups is

called a parameter. The function groups on the Bulletin 900 controller are

the Keys on the Front Panel divided into the following:

Figure 3.4 — Function Group Configuration

i
Start in manual mode.

Start in automatic mode.
[+

Operation Adjustment
Function Group Function Group
Press the Keys for at
least3s. o
[C] Key less than 1 s. (piay [BC — 25—
will flash |Soo. /,d,-,
after 1st 222 g 1B

PF Key
(See note 5.) second.)

Press the @Key or the
PF Key for at least 1 s.
(See note 4.)

g

Keys for at
least 1s.

ss the

PF Key

for at least 3 s while
Aanual A-H is displayed. (See note 5.)
node (A-M will flash after

1st second.)
Manual Control
Function Group

St
Control stops. Function Group

(See note 4.)
Press the PF Key
for at least 1 s.

Press the @Key for at
least 3 s. (Display will flash
__ after 1st second.)

(See
note 1.)

Press the )
[0l Key for Protect Function Group
atleastls.

Note The time taken to move
to the protect function group can
- ! be adjusted by chang-
G o Seglng ing the "Move to pro-
P@ress the EncloniGroup) tect function group time" setting.
Key for less than 1 s.

Communica-

Input password while
M

Mal' is displayed. (Set
value —169)

Press the @ Key
for atleast 1 s.

Advanced Function
Setting Function Group|
Input password. D Control in progress
D Control stopped
Calibration See .
Function Group gote 2) D Not displayed for some models

« Function Group change

Note (1) You can return to the operation function group by executing a software reset.

(2) You cannot move to other function groups by operating the keys on the front panel
from the calibration function group. You must turn OFF the power supply.

(3) From the manual control function group, key operations can be used to move to the
operation function group only.

(4) When the PF Setting is configured to A-M in models with a PF Key (900-TC8)
(5) When the PF Setting is configured to PFDP in models with a PF Key (900-TC8)
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Table 3.A — Control Categories

Function Group Control In Progress Control Stopped

Protect

Operation

Adjustment

Manual Control

O] 0] 0O|0O|0
|

Monitor/Setting ltem

Initial Setting

Advanced Setting® —

Calibration —

0| 0|00

Communications Setting —

© To activate the Advanced Setting function group, set the Protect function group of the Initial/Communications
Protect to 0.

O Indicates items that can be configured.

Of these control categoties, the Initial Setting, Communications Setting,
Advanced Setting, and Calibration function groups can be used only when
control has stopped. Note that controller outputs are stopped/teset when any
of these four function groups are selected.

e Protect Function Group — To move to this function group,
simultaneously press the (O] and [ keys for at least 3 seconds in the
Operation, Adjustment, or Monitor/Setting Item function group. This
function group is used to prevent unwanted or accidental modification
of parameters. Protected parameters will not be displayed, and so the
parameters in that function group cannot be modified.
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Note: The key pressing time can be altered to your requirements. Refer to the
Move to Protect function group Time parameter in the Advanced
Setting function group.

e Operation Function Group — This function group is displayed when
you turn the power ON. You can move to the Protect, Initial Setting,
and Adjustment function groups from this point. This function group is
typically selected during operation. During operation, the process value
(PV), and manipulated variable (MV) can be monitored, and the SP,
Alarm Value, and Upper- and Lower-Limit Alarm parameters can be
monitored and modified.

e Adjustment Function Group — To move to this function group,
press the [O] key for less than 1 second from the Operation function
group. This function group is used to enter configuration values and
offset values for control. This function group contains parameters for
AT (Auto-Tuning), communications wtiting enable/disable, hysteresis,
multi-SP, Heater Burnout Alarm (HBA), Heater Short Alarm (HSA),
and PID constants. You can move to the top parameter of the Initial
Setting, Protect, and Operation function groups from here.

® Monitor/Setting Item Function Group (900-TC8)— To switch to
the Monitor/Setting Item function group press the PF key from the
Operation or Adjustment group. The parameter(s) configured for
Monitor/Setting Item 1 to 5 can be displayed. You can move from the
Monitor/Setting Item to the Operation of Initial Setting function
groups. Only the 900-TC8 supports this function group.

¢ Manual Control Function Group — When the [O] key is pressed for
at least 3 seconds from the Operation function group’s auto/manual
switching display, the Manual Control function group will be displayed.
(The MANU indicator will light.) When the PF setting is configured to
A-M (auto/manual) and PF key is pressed for more than 1 second in the
Operation or Adjustment function group the Manual Control group will
be displayed (900-TC8 only). This is the function group for changing the
MYV in manual mode. To return to the Operation function group, press
the [O] key for at least 1 second.

e Initial Setting Function Group — To move to the Initial Setting
function group from the Operation or the Adjustment function group,
press the [O] key for at least 3 seconds. The PV display flashes after 1
second. This function group is for specifying the Input Type and
selecting the control method, control petiod, setting direct/reverse
action, and setting the alarm types. You can move to the Advanced
Setting or Communications Setting function group from this function
group. To return to the Operation function group, press the [O] key for
at least 1 second. To move to the Communications Setting function
group, press the [O] key for less than 1 second. (When moving from the
Initial Setting function group to the Operation function group, all the
indicators will light
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Note: Pressing the [O] key for at least 3 seconds in the Operation
function group’s auto/manual switching display will move to the Manual
Control function group, and not the Inidal Setting function group.

Advanced Setting Function Group — To move to the Advanced
Setting function group, set the Initial Setting/ Communications Protect
parameter in the protect function group to 0 and then, in the Initial
Setting function group, input the password (=169). From the Advanced
Setting function group, it is possible to move to the Calibration function
group or to the Initial Setting function group. This function group is for
setting the display auto-return time, event input assignments, standby
sequence, and alarm hysteresis, and it is the function group for moving
to the user calibration.

Communications Setting Function Group — To move to the
Communications Setting function group from the Initial Setting group,
press the [O] key once (for less than 1 second). When using the
communications function, set the communications conditions in this
group. Communicating with a personal computer (host computer)
allows set points to be read and written, and Manipulated Variables
(MV) to be monitored.

Calibration Function Group — To move to the Calibration function
group, input the password (1201) from the Advanced Setting group. The
Calibration function group is for offsetting error in the input circuit.
You cannot move to other function groups from the Calibration group
by operating the keys on the front panel. To cancel this function group,
turn the power OFF then back ON again.
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Selecting Parameters

Within each function group, the parameter is changed in order (or in reverse
order) each time the [<@! key is pressed. (In the Calibration function group,
however, parameters cannot be changed in reverse order.) For details, refer to
Parameter Functions & Definitions on page 5-1.

Figure 3.5 — Parameters

Moves in order after [<2] key While the [cel key is being held 4
is pressed (if key is down, the parameter will move
released within 1 s). each second in reverse order.

Parameter 1

Parameter 2 Parameter 2
been held down
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Parameter 3 Parameter 3

- Hold down the [c2] key

After [c2l key 1 during this interval. After @] key has

is pressed e s s s s mm e m i m = T been held down
| forls.

1

1

1

1
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A After & key has,
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1 1
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1 1
1 1
1 1
1 1
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1
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Parameter 4 :
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Changing Parameters and Loading Values into Controller Memory

If you press the (€€ key at the final parameter, the display returns to the top
parameter for the current function group.

To change parameter value or configuration (setup), modify the setting by
using the (A or M| key, and either leave the setting alone/unchanged for at
least 2 seconds or press the (<€l key. This loads the present value displayed into
the controllet’s memory.

When another function group is selected, the parameter and value on the
display are the ones currently loaded into controller memory.

When you turn the controller power OFF, ensure that the values are loaded

into memory by pressing the (<€ key. The values and parameters setups are
sometimes not changed (loaded) by merely pressing the A or ¥ key.
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Communications Function
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The Bulletin 900 temperature controller can be provided with a
communications function that allows you to check and set controller
patameters from a personal computer that has configuration and/or
monitoring software installed. If the communications function is required,
mount the appropriate option unit (refer to Table 1.C or 1.E) for the Bulletin
900 temperature controller.

Follow the procedure below to move to the Communications Setting function

group.

1. Press the [O key for at least 3 seconds to move from the Operation
function group to the Initial Setting function group.

2. Press the [O] key for less than 1 second to move from the Initial Setting
function group to the Communications Setting function group.

3. Select the parameters as shown below by pressing the key.

4. Press the & or [M¥] key to change the parameter setting,
Figure 3.6 — Communications Setting Function Group
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© The Communication Data Length and Communication Stop Bits parameter is displayed only when 900-TC
communications are selected from the Protocol Setting parameter.
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Setting Up Communications Parameter Data

Set the Bulletin 900 controller communication parameter specifications so that
they match the communication parameter setup for the personal computer,
using configuration/monitoting software such as 900BuilderLite. In a
multdrop (RS-485) 1:N configuration, match the setting data except for the
communications unit numbers on all 900-TC controllers. All Controllers must
have unique communications unit numbers.

Table 3.B
Parameter Symbol | Configurable (Monitor) Value Selection Symbols Default | Unit
Protocol setting FSEL | 900-TC or Modbus CWF, Mad 900-TC | None
Communications UnitNo. | £/-Na [0...99 1 None
Communications baud rate | HP5 12,24,48,96,19.2, 384,576 12,24,48,96,19.2, 384,576 9.6 kbit/s
Communications data LEN |7.8 7 Bits
length ¥
%ommunications stopbits | ShCE | 1,2 2 Bits
Communications parity FPREY | None, Even, Odd None, Even, Odd Even None
Send data wait time SdWE 0...99 20 ms

Initial Setup Examples

*  The Communication Data Length and Communication Stop Bits parameter is displayed only when 900-TC
communications are selected from the Protocol Setting parameter.

The [O] and [ keys are used to switch between configuration menus, and the
amount of time that you hold the keys down determines which configuration
menu you move to. This section describes two typical examples.

EXAMPLE

Figure 3.7 — Explanation of Examples

Changing Parameters
Al_Jimage means that there are parameters.

5 N _ n .
5 L || eeees Continue pressing the [<el key to change parameters
855 h until you reach the intended parameter.

)

Changing Numbers

ERYY] =T ] . i .
e L ‘_",\',-_‘; = ’r-i‘ Numeric data and selections in each
Soo OhG === \J screen can be changed by using the

[A] and [¥] keys.
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Figure 3.8 — Typical Example 1

Input type:

Control method:

5 (K thermocouple,
—200°C to 1,300°C)
ON/OFF control

Alarm type: 2 (upper limit)
Alarm value 1: 20°C (deviation)
Set point: 100°C
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Figure 3.9 — Typical Example 2

Input type:

Control method: PID control
PID constants found using
auto-tuning (AT).

Alarm type: 2 upper limit
Alarm value 1:  30°C
Set point: 150°C

9 (T thermocouple,
—200°C to 400°C)

Setup Procedure

Power ON

Initial Setting
function

group

Adjustment
function

group

AT execution

(When PID
control is
selected)

Operation
function

group

Set inp

Set control

Set alarm type

N

A

y

cooog
fu
(uy]

B — 50

A The set point

flashes during
auto-tuning (AT)
execution. -
After AT is
stopped
=]

5 At
BEs off
During AT
execution |

y

Set alarm value

N

y

Start operation

[ Power ON ]
Operation
function group
8t 25| Pvisp
== a

Press the (O] key for

at lea
Control stops.

Initial Setting
function group

= ~
A = Ta_L
%igﬁgand 5 LWL nputtype: g
=
select the input 522 3
type.
Usethe Aland |8 ML |7 onioFF
[¥] keys to select ED_L““E_L control:
PID control. s Fod PID Prd
control:

Use the [A] and To execute o%

alaF For PID, set PLd.

When ON, self-tuning
operates.

It is recommended that 20 seconds
be set for a relay output and 2
seconds for an SSR voltage output.

™ keys to set ST ST:
to o;:)é_ BBz afF| To cancel
l ST:
Check the = I” 0| Control period
control period. EDN L | (heat) e
E==] 4] (Unit: Seconds)
]
Check the g 0L
alarm type. 5 MLL 1 Alarm 1 type: @
==
Press the (O] key for
at lea
Operation Control starts.

function group
Use the Aland Bt
[~ keys to set E l-jS
the SP to 150°C. |5 o

PVISP: 50

. Press the [O] key
Adjustment (for less than 1 ).

function group

=] o
Execute AT. 5 Ht X%execute
B85 ofF| To cancel
AT:

. Press the [O] key
Operation l(for less than 1 s).
function group

Confirm that the = JC|H
set point is H "- g PV/SP
150°C. BEs  i5d
Confirm that = - i m
control is = R 5 Running F'
running. S5z RuN| |Stopped  Ska
t =2
Use the A and @‘C' [
[¥] keys to set s L ”' Alarm Ei
the alarm value [ B85 30| |value 1
to 30°C.
ol

Start operation.

To execute AT (auto-tuning), select
al: (AT execute), and to cancel AT,
select aF F: (AT cancel).

Publication 900-UMO07D-EN-E - January 2011



3-12 Configuration & Basic Operation

Configuring the Input Type
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The Bulletin 900-TC8, 900-TC16, and 900-TC32 controller support three
input/sensor types: (1) platinum resistance thermometer (RTD), (2)
thermocouple, and (3) non-contact temperature sensor. The Bulletin 900-TC8
and 900-TC16 controller support a fourth input/sensor type, analog inputs.

Program/configure the Input Type matched to your sensor using the Input
Type parameter (See Table 3.C). The Bulletin 900-TC8, 900-TC16, and
900-TC32 general controller specifications support two general types of
Global Temperature (GT) inputs: (1) platinum resistance thermometer input
and (2) thermocouple Input Types (refer to Table 3.C). The Bulletin 900-TC8
and 900-TC16 controller support a third a third GT input, analog inputs (refer
to Table 3.D). Check the cat. no. of your Bulletin 900 components at purchase
to ensure it matches your input requirements (refer to Tables 1.B and 1.D).

Input Type

Example Operation Procedure: Setting the Input Type to Thermocouple
Type K (-20.0...500.0°C) (See Table 3.C, — List of Global Temperature (GT)
Input Types)

1. Press the [Ol key for at least 3 seconds to move from the Operation
function group to the Initial Setting functon group.

Figure 3.10 — Operation Function Group
Oer -—
- 110

Figure 3.11 — Initial Setting Function Group
H = ) | Input type

VL
g Liv
e
1

L J

2. Press the & key to configure the Set Value for the type of sensor you
are using. Entering the Set Value will configure the controller for the
applicable Input Type and range. Example: When you use K
thermocouple (-20.0...+500.0°C), enter 6 as the Set Value (refer to
Table 3.C).

Note: The selected Set Value is loaded into controller memory if you do not
operate the keys on the front panel for 2 seconds after changing the
parameter, or by pressing the [O] or keys. This applies to changing
all values and/or parameters.

Figure 3.12— Set Value
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Table 3.C — List of Global Temperature (GT) Input Types

Input Type Specifications | SetValue | Input Temperature Setting Range
C(_)ntrollerType Platinum Resistance Pt100 0 —200...850(°C)/-328...1,562 (°F)
%hrmocoum | Thermometer (RTD) 1 ~199.9...500.0 (°C)/~327.8....932.0 (°F]
and Resistance 2 0.0...100.0 (°C)/32.0...212.0 (°F)
pmemeter JPtI00 3 ~1999...500.0 (°C)/~3278...932.0 (°F)
Multi-input 4 0.0...100.0 (°C)/32.0...212.0 (°F)
Thermocouple K 5 —200...1,300 (°C)/-328...2,372 (°F)
6 —20.0...500.0 (°C)/-4.0...932.0 (°F)
J 7 -100...850 (°C)/—148...1,562 (°F)
8 —20.0...400.0 (°C)/-4.0...752.0 (°F)
T 9 —200...400 (°C)/-328...752 (°F)
10 —199.9...400.0 (°C)/-327.8...752.0 (°F)
E " -200...600 (°C)/-300...1,100 (°F)
L 12 —100...850 (°C)/—148...1,562 (°F)
U 13 —200...400 (°C)/-328...752 (°F)
14 —199.9...400.0 (°C)/-327.8...752.0 (°F)
N 15 —200...1,300 (°C)/-328...2,372 (°F)
R 16 0...1,700 (°C)/32...3,092 (°F)
S 17 0...1,700(°C)/32...3,092 (°F)
B 18 100...1,800 (°C)/212...3,272 (°F)
Infrared (non-contact) | 10...70°C 19 0...90(°C)/32...194 (°F)
temperature sensor ¥ 17000 20 0...120 (°C)/32...248 °F)
115...165°C 21 0...165(°C)/32...329 (°F)
140...260°C 22 0...260 (°C)/32...500 (°F)
Millivolt input 0...50 mV 23 Either of the following ranges, by scaling:
-1,999...9,999
-199.9...999.9
Thermocouple W 24 0...2,300(°C)/0...3,200 (°F)
PLII 25 0...1,300 (°C)/0...2,300 (°F)

# The non-contact infrared sensor must be configurable for a Type K thermocouple output within either of the
four specified ranges. For example, in Omron ES1B or Calex EL Series (Convir) infrared sensor.

* The default is 5 (shaded).

 If an RTD is mistakenly connected while a setting for other than a

platinum resistance thermometer is in effect, the controller error code
S5.ERR will be displayed. To clear the 5.ERF display, check the wiring
and then turn the controller power OFF and back ON.
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Table 3.0 — Analog Input Types (not supported by 900-TC32)

Input Type Specifications | Set Value | Process Input Setting Range
Models with | Current input 4...20mA 0 Either of the following ranges can be used by scaling
et . 2omA | Ti9s. 9999
Voltage input 1...5V 2 -19.99...99.99
05y 3 —-1.999...9.999
0...10v 4

Selecting °C/°F

Publication 900-UMO07D-EN-E - January 2011

* The default is 0 (shaded).

Temperature Units

The Bulletin 900 controller allows you to select either °C or °F as the

temperature unit.

Configure the temperature units in the Temperature Unit parameter of Initial

Setting function group.

Note: The default is °C.

Example Operation Procedure: Select °C

1. Press the [Ol key for at least 3 seconds to move from the Operation
function group to the Initial Setting function group.

Figure 3.13 — Operation Function Group
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Figure 3.14 — Initial Setting
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Configuring the SP

2. Select the Temperature Unit parameter by pressing the (<€l key. Press the
or M| key to select either °C (L) or °F (F).

Figure 3.15 — Temperature Unit Parameter

5
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) 1| Temperature unit
o o-u

CJon [}
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3. 'To return to the Operation function group press the (Ol key for at least
1 second.

Figure 3.16 — Operation Function Group
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The Operation function group is displayed when the Bulletin 900 controller is
turned ON. The upper display (No. 1) shows the process value (PV), and the
lower display (No. 2) shows the set point (SV or SP).

Changing the SP

The set point cannot be changed when the Operation/Adjustment Protection
parameter is set to 3. For details, refer to page 4-33, Using the Key Protect Function
Group.

To change the set point, press the or key in the PV/SP parameter
(Opetation function group), and load/program the desited value. The new set
point is loaded/programmed into memory 2 seconds after you have specified
the new value.

For 900-TC8 and 900-TC16 only: The Multi-SP parameter is used to switch
between two or four pre-configured set point values. Refer to page 4-16, Uszng
the Event Input Feature — 900-TC8 &> 900-TC16 for details.

Example Operation Procedure

In this example, the set point will be changed from 0...200°C.

1. Normally, the PV/SP parameter is displayed. The curtrent set point is 0
°C.

Figure 3.17
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Selecting PID Control or
ON/OFF Control

Publication 900-UMO07D-EN-E - January 2011

2. Press the & or [M¥] key until the set point displayed is 200°C. To load
the value into the controller memory, either press the [O] key or wait
2 seconds.

Figure 3.18
gt Jr
= au
25 200
Overview

The Bulletin 900 Controller supports two control methods: (1) 2-PID control
and (2) ON/OFF control. The control method is selected by the PID
ON/OFF parameter in the Initial Setting function group. When this
parameter is configured to F d, 2-PID control is set, and when configured to
alNaF, ON/OFF control is set.

Note: The default is ON/OFF control.

2-PID Control

Controller configured/selected P, I, and D (Proportional, Integral, and
Derivative) control parameters are set by the AT (Auto-Tuning) and ST
(Self-Tuning) parameters, or by manual (user) setup. For manual (user) PID
control, set the PID constants in the Proportional Band (P), Integral Time (I),
and Derivative Time (D) parameters. For more details refer to page 3-30.

ON/OFF Control

In the ON/OFF control method, the control output (MV) is turned ON when
the process value (measured temperature, flow, etc.) 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. This is known as reverse operation. Direct
operation refers to control where the manipulated variable is increased
according to the increase in the process value. Refer to page 3-25 for more
details.
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Configuring the OQutput
Parameters

Control Period

The Control Period parameter is used in the PID control method and allows
you to adjust the minimum amount of time between ON cycles of the
ON/OFF output (MV). This is sometimes referred to as timed proportional
PID control.

Figure 3.19 — Control Period Parameter

Control
E P period

(OUT1)

L -C Pl

(OUT2)

A shorter period may provide better ON/OFF control performance. We
recommend setting the control period to 20 seconds or more. In the case of
electromechanical relay outputs, doing this will improve its life expectancy. If
you are using an ON/OFF voltage output (SSR) setting, a shorter time will not
drastically impact the life of the SSR, since it is rated by the number of ON
hours. If necessary, readjust the Control Period by trial operation to meet the
needs of your application.

® You can configure the individual control period values in the Control
Period (HEAT) and Control Period (COOL) parameters (Initial Setting
function group). Note: The default is 20 seconds.

e The Control Period (COOL) parameter can be used only in the heating
and cooling control method.

e When Control Output 1 is used as an analog current output, the Control
Period (HEAT) parameter cannot be used.

Note: The Control Period parameter allows what is typically called Time
Proportioning ON/OFF Control to be done in the 2-PID method.

Direct/Reverse Operation

Figure 3.20 — Direct/Reverse Operation
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Direct operation refers to control where the manipulated variable (MV) is
increased according to the increase in the process value (PV). Alternatively,
reverse operation refers to control where the manipulated variable (MV) is
decreased according to the increase in the process value (refer to Figure 3.21).
Ditect/reverse operation can be used in ON/OFF or PID control.
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Figure 3.21 — Direct/Reverse Operation

Manipulated variable (MV) Manipulated variable (MV)
100% 4 100% 4
0% - 0% -
—— A High temperature - A High temperature
Low temperature  got yalue (SP) Low temperature  gqt yajue (SP)
Direct operation Reverse operation

For example, when the process value (PV) temperature is lower than the set
point (SP) temperature in a heating control system, the manipulated variable
(OUT1) increases (ON) by the difference between the PV and SP values.

Accordingly, this becomes reverse operation in a heating control system, or
alternatively, direct operation in a cooling control system.

Ditect/reverse operation is set in the Direct/Reverse Operation parameter
(Initial Setting function group).

Note: The Direct/Reverse Operation parameter default is reverse operation.

EXAMPLE

Operation Procedure

In this example, the Input Type, Temperature Unit, Direct/Reverse Operation,
and Control Period (HEAT) parameters will be monitored.

The setup of parameters is as follows:
Input Type = 5: K thermocouple
Temperature Unit = L: °C
Direct/Reverse Operation = aff - F': reverse operation

Control Period (HEAT) = 20 seconds

1. Press the [O] key for at least 3 seconds to move from the Operation
function group to the Initial Setting function group.
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Figure 3.22
ks ar
= au
O Jom In]
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2. The Input Type is displayed. When you ate monitoring/configuring the
Input Type for the first time, the set value is {: K type thermocouple
default. (0 is set if you have a platinum resistance thermometer
compatible controller. To select a different sensor, press the & or
keys. This changes the Set Value (refer to Table 3.A) to match your
desired sensor input.

Figure 3.23

Input type

3. Select the Temperature Unit parameter by pressing the <€) key. Note:
The default is L : °C. To configure F: °F, press the [A] key.

Figure 3.24
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Temperature unit

Select the Control Period (OUT1) parameter by pressing the (<& key.

Note: The default is 20.

Figure 3.25

0ooood

[Jom
[ ||

Control period
(heat)

5. Select the Direct/Reverse Operation parameter by pressing the (€&l key.
Note: The default is aff - F': reverse operation. To configure oR' - d:
direct operation, press the [ key.

Figure 3.26

Direct/reverse
operation
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6. To return to the Operation function group press the [O] key for at least

1 second.
Figure 3.27
%"E iy PVISP
H N
[ Jom 1
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7. Select the Move to Advanced Setting function group parameter by
pressing the 2] Key.

Figure 3.28

- Move to
ﬁ Iq ﬂ ﬂé'ﬂ Advanced Setting
= - Function Group
Bz O

Assigned Output Functions

* The control and auxiliary outputs of the 900-TC8, 900-TC16, and
900-TC32 can be individually assigned a function by using the Control
Output Assignment parameter in the Advanced Settings function group.

* The default function assignment for each output is shown in Table 3.E.

Table 3.E — Default Fuction Assignment

Parameter Name Symbol Initial Status
Control Qutput 1 ollt ! Control Qutput (heating)
Assignment

Control Output 2 ollt ¢ Not assigned
Assignment

Auxiliary Output 1 Uk Alarm 1
Assignment

Auxiliary Output 2 Sih 2 Alarm 2
Assignment

Auxiliary Output 3 Sk 3 Alarm 3
Assignment (300-TC8 only)

Note: Each output is automatically initialized as shown below by
changing the control mode

Note: Control Output 2 Assignment and Auxillary Output 2
Assignment are not supported by 900-TC32.
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Table 3.F — 900-TC8 and 900-TC16
Without Control Output 2 | With Control Qutput 2

Parameter Heating/ Heating/
Name Symbol Standard Cooling | Standard | Cooling
Control Output 1 | oft { | Control output | Control Control Control
Assignment (heating) output output output

(heating) | (heating) (heating)
Control Qutput 2 | glft & | Not assigned® | Not Not Control
Assignment assigned | assigned output

o (cooling)
Auxiliary Output | 5L { | Alarm 1@ Alarm 1@ | Alarm 1@ | Alarm 1@
1 Assignment
Auxiliary Output | 5lih 2 | Alarm 2e Control Alarm 2@ | Alarm 2@
2 Assignment output

(cooling)®

®Q

Pattern parameter is configured to OFF.

(The Auxiliary Output 2 Assignment parameter is set for alarm 2).

There is no control output 2 and no parameter assignment is displayed for that output.
The Auxiliary Output 1 Assignment parameter becomes the program end output unless the Program

For the 900-TC8, the Auxiliary Output 3 Assignment parameter is set as the control output for cooling.

Table 3.G — 900-TC32

Parameter Name Symbol Standard Heating/Cooling
Control Output 1 olit 1 | Control output | Control output
Assignment (heating) (heating)

Auxiliary Qutput 1 SUR ! | Alarm1e Control output
Assignment (cooling)

@ The Auxiliary Output 1 Assignment parameter becomes the program end output unless the
Program Pattern parameter is configured to OFF.

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 Assighment 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.

EXAMPLE

Operating Procedure

The following example configures the following control and auxiliary out
assignments: Control Output 1: Control Output (Heating); Control Output 2:
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Control Output (Cooling); Auxiliary Output 1: Alarm 1; Auxiliary Output 2:
Alarm 2

1. Press the [O key for at least 3 seconds to move from the Operation
function group to the Initial Setting functon group.

Figure 3.29
gt b g PVISP
= L
on i
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2. Select the Standard or Heating/Cooling Control Mode parameter by

pressing the (<€) key.
Figure 3.30
% =N Input type
g L l_'_
B0 ]
Figure 3.31
H r— g |Standard or
= 1 ~ 1 11_ | heating/cooling
5 SENd

3. Press the [A] key to set the parameter to H-L (Heating/Cooling)
Control Mode.
Note: The following output assignments do not need to be set because
they are set automatically as defaults by changing the control mode, but
they are shown here as a reference for checking the assignments for each

output.
Figure 3.32

5 Co_ur

g 4 ll_,_

e HAL

4. Select the Move to Advanced Setting function group parameter by

pressing the (<€) key.

= 1m = 1/ | Move to Advanced

S 11210 | Setting Function Group
CJon [yl

[ L

5. Press the M¥] key to enter the password (—169), and move from the
Initial Setting function group to the Advanced Setting function group.

Figure 3.33
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6. Sclect the Control Output 1 Assignment parameter by pressing the

key.
Figure 3.34
= NI Control output 1
S oouc assignment
O on -
| o | o

7. Press the [A] or [M] key to set a.
(The default is a.)

Figure 3.35

8. Select the Control Output 2 Assignment parameter by pressing the
key.

Figure 3.36

5 =1 7| Control Output 2
1001 1 | Assignment

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

Figure 3.37
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10. Select the Auxiliary Output 1 Assignment parameter by pressing the
key.

Figure 3.38
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Auxiliary Output
1 Assignment
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11. Press the (A or ] key to set ALM 1.
(The default is AL M 1))

= Cole Auxiliary Output
O 0000 (|1Assignment

= oM
VA
HEE ALM
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12. Select the Auxiliary Output 2 Assignment parameter by pressing the
key.

Figure 3.39

= =111 | Auxiliary Output
011 | 2 Assignment

13. Press the [A] or [M] key to set AL ML,
(The default is AL Mc.

Figure 3.40

11 7| Auxiliary Output
(111~ | 2 Assignment

14. Press the [O] key for at least 1 second to move from the Advanced
Setting to the Initial Setting function group.

Figure 3.41
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15. Press the [O] key for at least 1 second to move from the Initial Setting
function group to the Operation function group.

Figure 3.42
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Auxiliary Output Opening or Note: Refer to Page 5.73, Auxiliary Output * Open in Alarm (* = 1 to 3), for

Closing in Alarm

Executing the ON/OFF

Control Method

definition and furhter explanation of open in and close in alarm.

* When “close in alarm” is configured, the status of the auxiliary output is
output unchanged. When “open in alarm” is configured, the status of
the auxiliary output function is reversed before being output.

* Each auxiliary output can be configured independently.

* These configurations are made in the Auxiliary Output 1 to 3 Open in
Alarm parameters (Advanced Setting function group).

* The defaultis N-a: Close in Alarm.

* When “open in alarm” is configured for the alarm 1 output, the open in
alarm status is also applied to heater burnout, HS alarm, heater
overcurrent, and input etror outputs.

Table 3.H — Open In Alarm

Auxiliary Output Indicators
functions 1...3 Auxiliary Output | (SUB1...SUB3)
Open in Alarm ON ON Lit
OFF OFF Not lit
Overview

In the reverse operation ON/OFF control method, the control output (MV)
turns OFF when the controlled temperature (PV) reaches the user-defined set
point. When the control output (MV) turns OFE, the controlled temperature
begins to fall and the control output turns ON again. This operation is
repeated at a certain point. At this time, how much the temperature must fall
before the control output turns ON again is determined by the Hysteresis
(HEAT) parameter. Also, how much the manipulated variable must be
adjusted in response to the increase or decrease in the process value is
determined by the Direct/Reverse Operation parameter.

ON/OFF Control Parameters

Switching between the 2-PID control method and ON/OFF control method
is carried out by the PID ON/OFF parameter (Initial Setting function group).
When this parameter is configured to P d, 2-PID control is selected, and
when configured to alNaF, ON/OFF control is selected.
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The default is alNaF.

Hysteresis

In the ON/OFF control method, hysteresis is used to provide a
margin/differential for switching the control output ON when the controlled
temperature moves away from the required set point. The Hysteresis
parameter is used to give stability to the output around the set point.

The hysteresis value for HEAT control output and COOL control output
functions are configured in the Hysteresis (HEAT) and Hysteresis (COOL)
parameter functions respectively. In standard heating or cooling control, the
HEAT Hysteresis setting is used as the hysteresis setting (Adjustment function
group) regardless of the control mode, heating control or cooling control.

Figure 3.43 — Reverse Operation

Heat Hysteresis
ON r
¥ "
OFF ry " PV
Set point

3-Position Control

In the heating and cooling control method, a dead band (an area where both
control outputs are 0) can be configured for either the heating or cooling side
of the set point. This makes 3-position control possible.

Figure 3.44 — Reverse Operation with 3-Position Control

| Dead band
Hysteresis (OUT1) | [ o| | Hysteresis (OUT2)

ON r 3y r

Heating Cooling

side side
OFF = e * pv
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Set point
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Table 3.l — Parameters

Symbol | Parameter Name and Group Location Application

5-HL | Standard or Heating/Cooling: Initial Setting For specifying the control
function group method

CNEL | PID ON/OFF: Initial Setting function group For specifying the control

method

oRCV | Direct/Reverse Operation: Initial Setting function | For specifying the control
group method

{ -db | Dead Band: Adjustment function group Heating/cooling control

HY5 Hysteresis (heating): Adjustment function group | ON/OFF control
L HY5 | Hysteresis (cooling): Adjustment function group | ON/OFF control

ON/OFF Control Setup

To execute ON/OFF control, configure the PID ON/OFF parametet.

EXAMPLE

Operation Procedure: Configuring the PID ON/OFF and Hysteresis Parameters

In this example, first check that the PID ON/OFF parameter is set to alNalF
in the Initial Setting function group. The Setpoint and Hysteresis parameters
will also be adjusted.

1. Press the [O key for at least 3 seconds to move from the Operation
function group to the Initial Setting functon group.

Figure 3.45
ET b ] PV
5. S
5= i

2. Display the Input Type parameter in the Initial Setting function group.

Figure 3.46
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3. Select the PID ON/OFF parameter by pressing the (€€ key.

Figure 3.47
% I~ ni) ) | PID-ON/OFF
NN LR
55 oNoF

4. Check that the configured control method parameter is alNaf

(Note: ON/OFF is the default).

5. To return to the Operation function group, press the (O key for at least

1 second.
Setting the SP

Operating Procedure

In the second part of this example, the set point is modified to 200. The set
value (L.e., the SP) is shown on the controller’s bottom display.

1. Select the Process Value/Set Point parameter in the Operation function

group.
Figure 3.48
gt aC PVISP
= Ca
on mr
HE=S i

2. Use the & and [M¥] keys to change the SP. (In this example, it is

configured to 200.)
The new set value can be loaded into controller memory by pressing the

key, or it will go into effect after 2 seconds have elapsed. Next, set
the hysteresis.

Figure 3.49
Oer —
- 75
S . 5
HES Cuu
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Setting the Hysteresis

Operating Procedure

The third part of the example is to configure the hysteresis to 2.0°C.

1. Press the [Ol key to move from the Operation function group to the
Adjustment function group.

Figure 3.50

Figure 3.51
er -
= B l_l L
S . S
B Jl

— | PV

2. The Adjustment function group Display parameter will be displayed in
the adjustment function group.

Figure 3.52
E ¢ ¢~ | Adjustment
= 4700 o | Display
Clon
-

3. Select the Hysteresis (Heating) parameter by pressing the (€€l key.

Figure 3.53
)y — | Hysteresis
= HHY5 |(eaing)
[ Jon 1
[} (A

4. Press the & and [M¥] keys to set the hysteresis (2.0 in this example).
Either press the (€] key or wait for at least 2 seconds after setting the
hystetesis value to load the new value into controller memory.

Figure 3.54
=Y uc
= 5
[ Jon 0
[ ]| C.u

5. 'To return to the Operation function group, press the [O] key for at least

1 second.
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Determining PID Constants
(AT, ST, Manual Setup)
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AT (Auto-Tuning)

Figure 3.55

Ak

Overview

When you configure the controller to execute Auto-Tuning, the optimum PID
constants for the current set point during program execution are
automatically configured by the controller forcibly changing the manipulated
variable (MV) to calculate the characteristics (called the limit cycle method) of
the control target.

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 parametet, specify
AE-2' (100% AT) or Ak - | (40% AT). To cancel AT, specify off (AT cancel).

* Only 100% AT can be executed for heating and cooling control.

* AT cannot be executed when control has stopped or during ON/OFF
control.

* The results of AT are reflected in the Proportional Band (P), Integral Time
(D), and Derivative Time (D) parameters in the Adjustment function group.

The result of a controller AT cycle can be viewed/monitoted from the
Proportional Band (P), Integral Time (I), and Detivative Time (D) parameters
in the Adjustment function group.

Figure 3.56 — PID
Adjustment Level

5¢ 1| Proportional |5 — | Integral | 1| Derivative

= J~ | Band = L | Time = I~ | Time
wly] b | TH

=5 AL B0 £33 505 L

AT Description and Display Consideration

AT (Auto-Tuning) is started when you configure either Ak =2 (100%) or
Ak - 1 (40% AT).During execution of AT, the No. 1 display for the AT
Execute/Cancel parameter blinks (refer to Figure 3.57). When AT ends, the
AT Execute/Cancel parameter turns OFF, and the No. 1 display stops
blinking,

Figure 3.57 — AT Execute/Cancel Parameter

N 2
O ™ [ N T
AT Execute/Cancel o ,'_”_ 5 _ ',_“__ No. 1 display
= - | -
i Jon - Oces 7 EnilN
[ o o ] K]
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If you move to the Operation function group during AT execution, the No. 2
display blinks to indicate that AT is still in the process of being executed.

Figure 3.58
PVISP [Fe T = ar
= L 5 A LU
=== 0 =85 —I00]- No. 2 display
71\

AT execution in progress

Note: Only the Communications Writing, RUN/STOP, AT
Execution/Cancel, and Program Start parameters can be changed
during AT execution. Other parameters cannot be changed

AT Calculated Gain

The AT Calculated Gain parameter sets the gain when PID values are
calculated using AT. When you need to enhance response, decrease the set
value. When you need to enhance stability, increase the set value.

AT Hysteresis

The AT Hysteresis parameter configures 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 configures the MV amplitude for
limit cycle operation during auto-tuning,

Note: This parameter is disabled for 100% AT.

40% AT

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

Figure 3.59 — Limit Cycling Times

Deviation > 10% FS Deviation < 10% FS

PV Limit Cycle MV PV Limit Cycle MV
Amplitude 40% Amplitude 40%
e oA
1
\ | L\ !
Deviation: | | Deviation: !
10% FS [ : 10% FS |
I 1
! | - i 1 1 g
A Y »-Time i Ty » Time
AT started AT ended AT started AT ended
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100% AT

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

Note: The Limit Cycle MV Amplitude parameter is disabled at 100% AT.

Figure 3.60 — Operation

PV Limit Cycle MV
Amplitude 100%

o AL

Ty Iy »Time

AT started AT ended

EXAMPLE

Operation Procedure: Execute 40% Auto-Tuning (AT)

Figure 3.61 — Adjustment Function Group

- ) | AT Execute/
= »7(C | Cancel

1. Press the [O] Key to move from the Operation function group to the
Adjustment function group.

Figure 3.62
= o
= '0‘ "-:
%%E "'U'_' =

2. Press the A Key to select at-1. The No. 1 display for AT
Execute/Cancel will flash duting AT execution.

Figure 3.63
= o
=L
05=  af
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3. ofF will be displayed when AT ends.

Figure 3.64
= I PV
g Ll
(|
[ Jom [x]
I e

4. To return to the operation function group, press the [O] Key.

Note: The newly configured value or parameter is loaded into controller
memory if you do NOT operate any key on the front panel for at least
2 seconds or by pressing the [O] or [ key.

Note: When control characteristics are already known, either from experience
or from a previous AT cycle, the PID parameters can be configured
directly from the keypad to adjust control. PID parameter values are set
in the Proportional Band (P), Integral Time (I), and Detivative Time
(D) parameters in the Adjustment function group.

ST (Self-Tuning)

Figure 3.65 — Self-Tuning Function
CL

-l

In the ST (Self-Tuning) function, the 900-TC controller continually executes
step response tuning (SRT) from the start of program execution or when the
set point is changed to calculate the PID constants to match the actual control
target.

Once the self-tuning PID constants have been calculated, ST is not executed
during the next control operation cycle as long as the set point remains
unchanged.

ST is executed when the ST parameter is set to ON in the Initial Setting
function group.

When the ST function is in operation, make sure to turn ON the power supply
of the load connected to the control output (MV) simultaneously with or
before starting operation of the Bulletin 900 controller. If power to the
controller is turned ON before turning ON load power, self-tuning will not be
performed properly and optimum control will not be achieved.
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EXAMPLE

Operation Procedure: Execute Self-Tuning (ST)

1. Press the [O key for at least 3 seconds to move from the Operation
function group to the Initial Setting function group.

Figure 3.66

Input type

— —
=
[t

000000
02 1=
(M|

|
|

2. Select the ST parameter by pressing the (<l key.

3. Press the [A] key to select alN. Note: The default is ON.

(] —

% I l,- ST

S . o
\

55 o

—

4. 'To return to the Operation function group, press the [O] key. The
temperature display blinks during Self-Tuning (ST) execution, and stops
when it is complete.

Figure 3.67

T — - ST

Note: When control characteristics are already known either from experience
or previous use of the AT or ST parameter, the individual PID
parameters can be set directly to adjust control. PID parameters are set
in the Proportional Band (P), Integral Time (I), and Derivative Time
(D) parameters in the Adjustment function group.

Conditions that Start Self-Tuning (SRT)

Self-tuning by Step Response Tuning (SRT) is started when either of the two
following major conditions are met:

* Program execution is started

¢ The set point is changed

The following table provides some additional details:
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Table 3.J

At Start of Program Execution When Set Point is Changed

(Self-Tuning ON) (Self-Tuning ON)

1. The set paint at the start of program 1. The new set point differs from the set
execution differs from the set point point used when the previous SRT was
when the previous SRT was executed. @ executed. ©

2. The difference between the controlled 2. The set point change width is larger than
temperature at start of program both of the following: (proportional
execution and the set point is larger than band x 1.27+4°C) and the ST stable
both of the following: (proportional range.
band x 1.27+4°C) and the ST stable 3. During reverse operation, the new set
range. point is larger than the set point before

3. The controlled temperature at the start the change; and during direct operation,
of program execution is less than the set the new set point is smaller than the set
point during reverse operation, and is point before the change.
greater than the set point during direct | 4. The temperature is in a stable state. ®
operation. Equilibrium with the output at 0% when

4. No reset from input error the power is turned ON is also all

right. ©

© The previous SRT-implemented set point is the set point used for calculating the PID constant for the previous
SRT.
In this state, the measurement point is within the ST stable range.

(2]
© In this state, the change width of the PV every 60 seconds is at the ST stable range or less.

New PID constants are not calculated by Self-Tuning (ST) for the currently

configured set point in the following instances:

* When the PID constants have been changed manually with ST set to
ON.

* When auto-tuning (AT) has been executed.

Self-Tuning (ST) Stahle Range

The Self-Tuning (ST) stable range is a mechanism which allows you to
configure the value to determine the condition undet which the ST function
occurs.

Publication 900-UMO07D-EN-E - January 2011



3-36 Configuration & Basic Operation

Publication 900-UMO07D-EN-E - January 2011

In this example, the ST stable range will be configured to 20 °C.

EXAMPLE

Operation Procedure

1. Select the ST Stable Range parameter by pressing the [<€l key in the
Advanced Setting function group. To move to this function group, refer
to page 4-31, To Move to the Advanced Setting Function Group.

Figure 3.68
BT ) | ST stable
0 1- " I |range
[ Jom 1Cnr
[ |} [y

2. Set to 20 °C (deviation) using the & key. Note: The default is 15°C.

Figure 3.69
STCL L
g L ~ /N
e

Note: Ensure the value is loaded into controller memory by waiting 2 seconds
ot pressing the [O] key.

RT (Robust Tuning)

Figure 3.70

1
\

-~

_
[

When Auto-Tuning (AT) or Self-Tuning (ST) is executed with Robust-Tuning
(RT) selected, PID constants are automatically configured by the controller
that make it difficult for control performance to degenerate even when control
object characteristics are frequently changing.

RT is configured in the Advanced Setting function group when the PID
control mode is selected.

The RT mode cannot be selected when an analog input is configured.

Selecting the RT mode in the following cases will help to prevent the
occurrence of hunting by the MV.

e When the set point temperature is often changed and varies in a wide
range
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e When there are large variations in ambient temperatures due to factors
such as seasonal changes or differences between day and night
temperatures

e When there are large variations in air flow in the control cabinet

e When heater characteristics change depending on the control system
temperature

e When an actuator with disproportional I/O, such as a
phase-control-type power regulator, is used

e When a heater is used with fast response characteristics
e When the control object or sensor has slow response
e When hunting occurs in AT or ST for any reason
Note: PID constants ate initialized to the factory settings when switching to

RT. When RT is selected, the derivative time setting unit becomes
second.

RT Features

e Lven when hunting occurs for PID constants when AT or ST is
executed in normal mode, it is less likely to occur when AT or ST is
executed in RT mode.

Figure 3.71 — Hunting

Temperature Temperature
A Hunting occurs A Hunting is reduced using RT

Set point value f-----------X- -\:/------ Setpointvalue |-------o-- T2

=

A Time A Time
Start of control Start of control

e When the temperature (PV) falls short of the set point for the PID
constants when using AT or ST in normal mode, executing AT or ST in
RT mode tends to improve performance.
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Figure 3.72 — Executing AT or ST in RT Mode

Temperature Temperature

Improved with RT

Set point value Set point value

A Time A Time
Start of control Start of control

e When the manipulated variable (MV) is saturated, the amount of
overshooting may be somewhat higher in comparison to PID control
based on AT or ST in normal mode.

EXAMPLE

Operation Procedure
This example selects RT mode.

1. Press the [Ol key for at least 3 seconds to move from the Operation
function group to the Initial Setting functon group.

Figure 3.73
gt C PV/SP
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on 1rr
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2. Select the Move to Advanced Setting function group parameter by
pressing the €€l key.

Figure 3.74

E YRR
g Lo
[ Jom C,
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Input type

3. Use the ¥ key to enter —169 (the password).
It is possible to move to the Advanced Setting function group by
pressing the (<€l key or leaving the setting for at least 2 seconds.

Figure 3.75
O = ng — H o= Parameter
5 1M = 1/ | Move to Advanced 0 | Y A I dietdage
S W | Setting Function Group (5 L WL L initialization
N, on gy gy g
e 0 595 off
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4. Press the [<@ key to select 't (Robust Tuning).

Figure 3.76

5. Press the [A] key to select alN. af F is the default.

Figure 3.77

0ooooo

H& i

6. To return to the Initial Setting function group, press the [O] key for at
least 1 second.

7. 'To return to the Operation function group, press the [O] key for at least

1 second.
Figure 3.78
%T b g PVI/SP
= C
on i
EE i
Manual PID Setup

The individual P, I, and D values can be manually set in the Proportional Band,
Integral Time, and Derivative Time parameters in the Adjustment function

group.
EXAMPLE

Operation Procedure
In this example, the Proportional Band parameter will be configured to 10.0,

the Integral Time parameter will be configured to 250, and the Derivative
Time parameter will be configured to 45.
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1. Press the [O] key to move from the Operation function group to the
Adjustment function group.

Figure 3.79
S) 74 | Adiustment Function
= J1 000 | Group Display
CCon
i

2. Select Proportional Band by pressing the (<€l key.

Figure 3.80
0 N I
gt Iu] Proportional
O J~ |band
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3. Press the & or [M¥] key to set the Proportional Band parameter to 10.0.

Figure 3.81
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a- il
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= 1
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4. Select Integral Time by pressing the €€ key.

Figure 3.82

— | Integral time
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5. Press the & or [M¥] key to set the Integral Time parameter to 250.

Figure 3.83
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6. Select Derivative Time by pressing the <2 key.

Figure 3.84
% | Derivative time
= O
I Jom 11
o 2]
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7. Press the A or ] key to set the parameter to 45.

Note: This also loads the derivative time into controller memory.

Figure 3.85
= _
e
555 H5

8. To return to the Operation function group, press the [O] key.

Note: Proportional/Action: When PID values I (Integral time) and D
(Derivative time) are set to 0, control is executed according to
proportional operation, and the default set point becomes the center
value of the proportional band. In this case, a related parameter is
Manual Reset Value (Adjustment function group).

The following diagrams provide a basic explanation of how adjusting the P, I,
and D parameter values impact system operation.

Table 3.K — When P (Proportional Band) is Adjusted

WhenPis | ger | The curve rises gradually, and a long
increased | Poin stable time is achieved, preventing

iy overshoot.
When P is et Overshoot and hunting occur, however
decreased | point®rf A amere——"- - the set point is quickly reached after

which the curve stabilizes.

Table 3.L — When I (Integral Time) is Adjusted

When | is It takes a long time for the process value
increased | point “7" | to reach the set point. It takes time to

achieve a stable state, however there is
little overshoot/undershoot and hunting.

When | is Overshoot/undershoot and hunting occur,
Set . .
decreased POim.V\Aw and the curve rises quickly.
PV

Table 3.M — When D (Derivative Time) is Adjusted

When D is
. Set
increased | point

Overshoot/undershoot and stable time
are reduced; however, fine hunting occurs
on changes in the curve it self.

7

When D is

et Overshoot/undershoot increase, and it
decreased | point ] % = takes time for the process value to reach
PV the set point.

Publication 900-UMO07D-EN-E - January 2011




3-42 Configuration & Basic Operation

Alarm Outputs

Publication 900-UMO07D-EN-E - January 2011

Alarm Types

The Bulletin 900-TC8 supports up to three alarm outputs, Bulletin 900-TC16
supports two alarm outputs, and Bulletin 900-T'C32 supports one alarm

output..

The controller alarm output conditions are determined by the combination of
the selected Alarm Type, Alarm Value, Alarm Hysteresis, and Set Point (SP)

pararneters.

Alarm types are configured independently for each alarm output using the
Alarm 1 and Alarm 2 Type parameters (Initial Setting function group).

Note: The default Set Value is 2: Upper-Limit (deviation).

Configure the alarm type and alarm output operation based on pre-defined
conditions using the Set Value number.

Note: The following table describes the Alarm Type, Alarm Value,
Upper-Limit Alarm, and Lower-Limit Alarm parameters.

Table 3.N — Alarm Values

Alarm Output Operation

When Alarm Value | When Alarm Value
Set Value | Alarm Type Xiis Positive X is Negative
0 Alarm function OFF Output OFF
10 Upper- and Lower-Limit on = LiHi= (2]
(deviation range) OFF —25
2 Upper-limit (deviation) on | hXi= oy X
OFF S;P OFF <P
3 Lower-limit (deviation) o =X on !X
OFF——5 OFF 5
4 Q Upper- and Lower-Limit oy Lt (3]
range (deviation range) oFF —2
500 Upper- and Lower-Limit . (4]
with standby sequence on i
(deviation range) OFF ™ 5p
6 Upper-limit with standby | |~ —ixi« oy X
sequence (deviation) oFF —1— S s
7 Lower-limit with standby | |~ _—xie on X
sequence (deviation) OFF —— OFF ——25
8 Absolute-value oy o o e
Upper-Limit opp—:(f) opp—|_—é_
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Table 3.N — Alarm Values

Alarm Qutput Operation
When Alarm Value | When Alarm Value
SetValue | Alarm Type Xis Positive Xis Negative
9 Absolute-value oN X on X
Lower-Limit oFF——1— oprj—(']
10 Absolute-value on X o o
Upper-Limit with standby | oFr——T— orr— I
sequence
11 Absolute-value ON X o e
Lower-Limit with standby | oFF ——1— oFF -
sequence
12 Loop Break Alarm (LBA) —
(Alarm 1 Type only)
13 PV Change Rate Alarm —

Note: Shading indicates default setting. Set the alarm type independently for
each alarm in the Alarm 1 to 3 Type parameters in the Initial Setting
function group. The default is 2 (Upper-limit alarm).

@ Withsetvalues 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.”
® Setvalue: 1 (Upper- and Lower-Limit alarm)

Case 1 Case 2 Case 3 (Always ON)
| | H<0,L<0
L HSP SPL H H SP L
—F——— H<0,L>0
H<0,L>0 H>0,L<0 H LSP Hl = [L
IHl <L IHI> L H>0,L<0
SPH L Hf < |L
© Setvalue: 4 (Lower-Limit range)
Case 1 Case 2 Case 3 (Always OFF)
1 1 ' : H<0,L<0
L H SP SPL H H SP
H<0,L>0 H>0,L<0 D HH<0,>LEO
HI < |L| H| > |L| W Lsp Hl = U

————— [— H>0,L<0
SPH L H < I

Set value: 5 (Upper- and Lower-Limit with standby sequence)

For the Lower-Limit alarms in cases 1 and 2 above, the alarm is normally OFF if upper- and Lower-Limit

hysteresis overlaps. In case 3, the alarm is always OFF.
Set value: 5 (The alarm is always OFF if upper- and Lower-Limit alarm hysteresis with standby sequence

overlaps.)
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Alarm Value

Figure 3.86
0 0 e wIEIY]
VL A L It
"‘ ‘ -‘ ' ’ ' Alarm value
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Alarm types can be configured independently for each Alarm 1 to 3 in the
Initial Setting function group. The default is 2 (Upper Limit Alarm.)

Alarm values are indicated by X in Table 3.M. When the Upper- and
Lower-Limit values are set independently, H is displayed for the Upper-Limit
value, and L is displayed for the Lower-Limit value.

To set alarm deviation, use the Upper- and Lower-Limit Alarm parameters. Set

the Upper- and Lower-Limits in each of the Alarm Upper-Limit 1 to 3 and
Alarm Lower-Limit 1 to 3 parameters (Operation function group).

EXAMPLE

Operation Procedure

In this example, Alarm 1 will be set to the Upper-Limit alarm. The following
shows related parameters and setups. In this example, the alarm output is
active when the set point is exceeded by 10°C. (Temperature units in this
example is °C.)

Parameters to configure:

Alarm 1 Type = 2: Upper-Limit alarm (deviation)
Alarm Value 1 = 10 (10° greater than SP)
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PV Change Rate Alarm

1. Press the [O] key for at least 3 seconds to move from the Operation to
the Initial Setting function group.

Figure 3.87

= ng ) |Inputtype

2. Select the Alarm 1 Type parameter by pressing the &) key. Check that
the Alarm Type parameter is set to 2. Note: The default is Upper-Limit
alarm.

Figure 3.88
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3. To return to the Operation function group press the [O] key for at least

1 second.
Figure 3.89
gt b PVISP
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4. Select Alarm Value 1 by pressing (<2,
Figure 3.90
02T 1| Alarm value 1

5. Press the &) key to configure the parameter to 10. This value is loaded
into memory by waiting 2 seconds or pressing the (<€ key.

Figure 3.91

The change width (rate of change) for PV input values can be found in any
time period. Differences with previous values in each set period are calculated,
then an alarm is output if the result exceeds the alarm value. The PV rate of
change calculation period can be configured in units of 250 ms.

If a positive value is configured for the alarm value, the PV will operate as a

change rate alarm in the rising direction. If a negative value is configured, the
PV will operate as a change rate alarm in the falling direction.
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Heater Burnout Alarm
(HBA), Heater Short Alarm
(HSA), and Heater
Overcurrent Alarm (HOA)
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Alarm value

Alarm function

Precaution

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

Figure 3.92
PV

Time

PV change width for PV rate
of change calculation period
ON ON

OFF OFF

Table 3.0
Configurable
Parameter Name Range Units Default
PV Rate of Change Calculation Period | 1...999 Sampling Cycle | 4(15s)

HBA, HSA, and HOA Alarm Detection — 900-TC8 & 900-TC16 only

Heater burnout and heater overcurrent detection are executed by:

1. measuring heater current with an optional current transformer (single
phase) or

2. transformers (3 -phase) while the control output for heating is ON, and
HS detection is executed by measuring heater current while it is OFE.

For details, refer to the following table and figure below..

Note: Heater burnout, heater short, and heater overcurrent detection cannot
be used with the control output for cooling.)
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Table 3.P — Heater Burnout & Heater Overcurrent Detection

Heating Control Output Status
Control Output | Operation Heater Overcurrent
(Heating) Indicator Power to Heater HBA Output | HS Alarm Output Alarm
ON Lit Yes (Normal) @ OFF — —
No (Heater burnout) ON — —
OFF Not lit Yes (HS alarm) — ON —
No (Normal) ® — OFF —
ON Lit Normal — — OFF
Heater overcurrent status ® | — — ON

© In the above diagram, heater power is considered to be ON (normal) if the heater current, measured by the
900-CTX current transformer, is greater than the heater burnout detection current during the Ty, interval. If the
heater is burned out, the measured current decreases and falls below the heater burnout detection value. The
configured controller output is then activated as the Heater Burnout Alarm.

® In the above diagram, heater power is considered to be OFF (normal) if the leakage current, measured by the
900-CTX current transformer, is less than the HS alarm current during the Ty interval. If the SSR output is
short-circuited, the measured current increases beyond the HS alarm value. The output is then activated as the
HS alarm.

© 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.

Figure 3.93

To n e E Toff

W

ON

Control Output (heating)

OFF

Note: Heater Burnout Alarms (HBA) are not detected if the control output
(heating) ON time (T, - is 100 ms or less.

Note: Heater Short Alarms (HSA) are not detected if the control output
(heating) OFF time (T g) is 100 ms or less.

* For controller models with HBA, HSA, and HOA alarms, an OR output
is established between the ALM 1 function and the HBA, HSA, and
HOA alarm. If the ALM1 function is to be used for HBA, HSA, and
HOA alarms only, set 0 as the ALM1 type and do not use ALMI1.
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e Turn the heater power ON simultaneously or before turning power ON
to the 900-TC8 or 900-T'C16 controller. If the heater power is turned
ON after turning ON the 900-TC8 and 900-TC16 power, the HBA will
be activated.

e The temperature controller continues to attempt to control the system
even when the HBA or HS alarm is active.

e The displayed current value may sometimes differ slightly from the
actual current flowing to the heater.
Use the Heater Current 1 Value Monitor, Heater Current 2 Value
Monitor, Leakage Current 1 Monitot, and Leakage Current 2 Monitor
parameters to check the actual current being used by the controller for
alarm purposes.

e If there is little difference between the displayed current in normal and
abnormal (i.e., alarm) states, detection may become unstable. To
stabilize detection, configure an alarm a current 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 diagram below. Looping it
through twice will double the detection current.

Figure 3.94 — Loop Load Line
Load Line

N8

N4

CT

Installing Current Transformers (CT)

This function can be used with 900-TC8 controller models that have the HBA,
HSA, and HOA alarms and 900-TC16 controllers with the heater
burnout/heater short/heater overcurrent option unit installed.

For the 900-T'C16, connect the CT in advance to terminals 14 and 15 (CT1), or
13 and 15 (CT2). For the 900-TC8, 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, refer to Appendix A.

Single-phase Heaters

For single-phase heaters, install the CT in the position shown in the following
diagram.
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Figure 3.95 — CT Position for Single-Phase Heaters

Load (such as a heater)

AC line
To controller

CT input
Three-phase Heaters

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 and

HS.

1. For Delta connecting power lines: Refer to the following diagram for
CT installation positions.

Note: Heater voltage fluctuations are not considered here. Take this into
account when setting the detection current.

Figure 3.96 — CT Installation Positions, Delta Connecting Power Lines

Load (such as a heater)
AC line

To controller CT input
AC line

~ et
To controller CT input

2. For Star (Y) connecting power lines: Refer to the following diagram
for CT installation positions.

Note: Heater voltage fluctuations are not considered here. Take this into
account when setting the detection current.

Figure 3.97 — CT Installation Positions, Start (Y) Connection Power Lines

Load (such as a heater)

To controller CT input

To controller CT input
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3. For V connecting power lines: Refer to the following diagram for CT
installation positions.

Note: Heater voltage fluctuations are not considered here. Take this into
account when setting the detection current.

Figure 3.98 — CT Installation Positions, V Connecting Power Lines

To controller CT input

Load (such as a heater)

AC line ,@

~ T
To controller CT input

How to Calculate Heater Current Detection Values

* Calculate the heater current value to be configured by using the
following equation:

Heater Burnout Detection 1/2 set value = Normal current value ; Burnout current value

HS Alarm 1/2 set value = Leakage current value (outpzut OFF) + HS current value

Heater overcurrent 1/2 set value = Normal current value + Overcurrent value
2

e To calculate the current for heater burnout when two or more heaters
are connected through the CT, use the heater current value when the
heater with the smallest current burns out. If all of the heaters have the
same current, use the value when any one of them burns out.

e Make sure that the following conditions ate satisfied:

— When using a heater with a normal load current of less than 10.0 A:

(Current value at normal operation) — (Current value at heater
burnout) 21 A

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

— When using a heater with a normal load current of 10.0 A or more:

(Current value at normal operation) — (Current value at heater
burnout) = 2.5 A

When the difference is less than 2.5 A, detection is unstable.
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e The allowable controller heater current range is 0.1...49.9 A. Heater

burnout, HS, and heater overcurrent are not detected when the
configured alarm value is 0.0 or 50.0.

When the configured alarm value is 0.0, the Heater Burnout Alarm is
always OFF, the HS, and HO Alarm is always ON.

When the configured alarm value is 50.0, the Heater Burnout Alarm is
always ON, and the HS Alarm is always OFF, and the HOA is always
OFFE.

Configure 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 (and 2) Value Monitor and Leakage Current 1 (and
2) Monitor parameters.

Application Examples

Single-Phase Heaters

EXAMPLE

Using a 200V AC, 1 kW Heater

The heater power supply provides 5 A when the current is normal, and 0 A
when there is a burnout.

Figure 3.99
Normal Burnout
5A—> AC line AC line
200V 200V Burnout Load (such as a heater)
i «~5A r(g \ i 0A ; é @
Ay
CT CT

App—
To CT Controller input

A
To CT Controller input

Therefore, the heater burnout detection current is calculated as follows:

Heater burnout (Normal current) + (Heater burnout current) 5 + 0
detection current = =

5 S =25[A]
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EXAMPLE

Using Three 200V AC, 1 kW Heaters

The heater power supply provides 15 A when the current is normal, and 10 A
when there is a burnout.

Figure 3.100 — Using Three 200V AZ, 1 kW Heaters

Normal Burnout
15 A 10A
200V [Load ||Load || Load]| 200V l LoadB" Load || Load|
urn-
¥ _cisa J Yy _10A G *out l
& >

CT CT
To CT Controller input To CT Controller input

Therefore, the heater burnout detection current is calculated as follows:

Heater burnout  (Normal current) + (Heater burnout current) 15 + 10
detection current = 5 ==

EXAMPLE

Using Three-Phase Heaters, Delta Connecting Lines

=12.5[A]

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

Figure 3.101 — Delta Connecting Lines

Normal
17.3 A—>
— *
200V & %
l 17.3 A— —
200V * ‘4 jLoad |
200V To CT input
] 17.3 A— ,@
—— ‘4
CT

I
To CT Controller input

The heater burnout current when there is a burnout at the load line is as
follows: (heater burnout detection current) = (17.3 + 15) / 2 = 16.1 [A]
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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.

Figure 3.102 — Heater Burnout Detection

Burnout Burnout
Burnout
— X — WA
f * Burnout
200V & % 200V
200V l i Lams = 200V l 17.3 A
* N <1 * N\
CT
230 v To CT input @ 230 v To CT input
o - o -
15 A— CT 10 A— cT

B
To CT Controller input

Current when there is a burnout = 10 A x V3 x (¥3/2) = 15 A

B
To CT Controller input

Current when there is a burnout = 10 A x V3 x (14/3) = 10 A

Using Three 200V AC, 2 kW Heaters, Star Connecting Lines

The current when each phase is normal is 5.8 A (= 10 A x (1 /\/3)).

Figure 3.103 — Star Connecting Lines

Normal

58 A—

|

200V

200V
l 5.8 A

Load (such as a heater)

To CT input

I
200V
Y

58 A—

e
To CT Controller input

The heater burnout detection current for this connecting line is

54A(=(58+5)/2).
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Figure 3.104 — Heater Burnout Detection

Burnout
— me — SAT
VA
Load (such as a heater) 3 Load (such as a heater) 3
200V 200V
200V & %O 200V S <oq70
5A— N/ 5A— N/
¥ i ' S
: CT : CT
200V 200V
* To CT input * To CT input Burnout
L = —> N4
5A— CT

CT
ppp— R
To CT Controller input To CT Controller input

Current when there is a burnout = 10 A x (1//3) x (¥3/2) =5 A

Using Two 200V AC, Z kW Heaters, V Connecting Lines

Current when there is a burnout = 10 A x (1~3) x (V3/2) =5 A

Figure 3.105 — V Connecting Lines

Normal
e 10 A—> @
f 5 CT
200V To CT input &
17.3 A—>
200V *
200V %
+ 10A
-

N

A—
To CT Controller input

The heater burnout current when there is a burnout at the common is as
follows:

CT

Heater burnout detection cutrent = (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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Figure 3.106 — Heater Burnout Detection

Burnout
. ? 5A-> @\7\ . f 10 A~ !{\g\
CT
— | —
230 v To CT input Zio v To CT input
10 A
200V >& 200V T =
200V % 200V %
@ @ Burnout
Ly * SA S~ Ly * o ><
CT CT
pp— e
To CT Controller input To CT Controller input
Current when there is a burnout = 10 A x (1/2) =5 A Current when there is a burnout = 0 A

Heater Burnout Alarm (HBA) Setup

To activate the Heater Burnout Alarm (HBA), configure:

1. the Heater Burnout (HB) ON/OFF parameter to ON in the Advanced
Setting function group, and

2. the Heater Burnout Detection 1 and Heater Burnout Detection 2
parameters in the Adjustment function group.

EXAMPLE

Operating Procedure: Moving to the Advanced Setting Function Group
In this example configure the Heater Burnout Detection 1 parameter to 2.5.

The Heater Burnout Detection parameter setting is already ON by default, so
set the Heater Burnout Detection 1 parameter.
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1. Move to the Advanced Setting function group.
Press the [O] key for at least 3 seconds to move from the Operation
function group to the Initial Setting function group.

Figure 3.107
= =1 |PVIsP

2. Select Move to Advanced Setting function group by pressing the €& key.

Figure 3.108

5 Tn_ L
O LN T

o0 5

Input type

3. Press the ¥ key to enter the password (—169), and move from the
Inidal Setting function group to the Advanced Setting function group.
The top parameter in the Advanced Setting function group is displayed.

Figure 3.109
[ - - Moves to Advanced O - -
a M/ . ; | |
% ImiNIxY’ Setting Function Group % LT
Cden  _ 1C O I dom gy gy g
OO [ [ - o

4. Select the Heater Burnout Detection parameter by pressing the <€ key.
Check that this parameter is set to ON (the default).
Next, set the Heater Current 1 Value Monitor parameter.

Figure 3.110

| 1| Heater burnout
= )1 11 I | detection
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Setting Heater Burnout Detection

1. Press the [O] key for at least 1 second to move from the Advanced
Setting function group to the Initial Setting function group and then to

the Operation function group.

Figure 3.111

2. Press the [O] key for less than 1 second to move from the Operation
function group to the Adjustment function group.

Figure 3.112
S0 14 1|Adiustment
O L J70 0 | function
Oen group display
o

3. Select the Heater Current 1 Value Monitor parameter by pressing the
key. Check the current value. Next, set the Heater Burnout Detection 1

parameter.

Figure 3.113

= — Heater current
L | .

0 L 1= (|1 value monitor

1
HeE L

4. Select the Heater Burnout Detection 1 parameter by pressing the
key. Refer to How to Calculate Heater Current Detection Values when

making the settings.

Figure 3.114
% 11 ! Heater burnout
0 1711 (|detection 1
HEe Ol

5. For this example, set 2.5. To return to the Operation function group,
press the [Ol key for less than 1 second.

Figure 3.115
SR NI
= Ill_l_ l
e 2.5
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HS Alarm Setup

To activate the HS alarm, set the HS Alarm Use parameter to ON in the
Advanced Setting function group and set the HS Alarm 1 and HS Alarm 2
parameters in the Adjustment function group.

Operating Procedure: Moving to the Advanced Setting Function Group

The HS Alarm Use parameter setting is already ON by default, so set the HS
Alarm 1 parameter to 2.5.

1. Move to the Advanced Setting function group.
Press the [O] key for at least 3 seconds to move from the Operation
function group to the Initial Setting function group.

Figure 3.116
gt b g PV/SP
= !
S .. e
B i

2. Select Move to Advanced Setting function group by pressing the (<l key.

Figure 3.117

% = | |Input type

LY
g Lo

CJCJon
| | |

My

3. Press the ¥ key to enter the password (=169), and move from the
Initial Setting function group to the Advanced Setting function group.
The top parameter in the Advanced Setting function group is displayed.

Figure 3.118
0 = - Moves to Advanced 0O - -
o im0y . . O R
1~ { N tting Funct
= ,““_,_‘, Setting Function Group M L““TEL,_
e R 5965 orr

4. Select the HS Alarm Use parameter by pressing the €| key.
Check that this parameter is set to ON (the default).
Next, set the Leakage Current 1 Monitor parameter.

Figure 3.119
% Vi 1| HS alarm
0 1 aL|use
O Jon gy
[ A
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HS Alarm Settings

1. Press the [O] key for at least 1 second to move from the Advanced
Setting function group to the Initial Setting function group and then to
the Operation function group.

Figure 3.120
= C PV/SP
= 1
on 1
HE i

2. Press the [Ol key for less than 1 second to move from the Operation
function group to the Adjustment function group.

Figure 3.121

3. Select the Leakage Current 1 Monitor parameter by pressing the (€& key.
Check the current value. Next, set the HS Alarm 1 parameter.

Figure 3.122
H ) 1 1| Leakage current
= L L v (|1monitor
g dd

4. Select the HS Alarm 1 parameter by pressing the (<€ key. Refer to How 7
Calenlate Heater Current Detection 1V alues when setting the values.

Figure 3.123

N HS alarm 1

N

g
L™
:lﬁﬁ

000000
Wy

3

&

[Jon
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5. For this example, set 2.5. To return to the Operation function group,
press the [O] key for less than 1 second.

Figure 3.124

Publication 900-UMO07D-EN-E - January 2011



3-60 Configuration & Basic Operation

Heater Overcurrent Alarm
Set-up
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To activate the heater overcurrent alarm (HOA), set the:

1. Heater Overcurrent Use parameter to ON in the Advanced Setting
function group and

2. Heater Overcurrent Detection 1 and Heater Overcurrent Detection 2
parameters in the Adjustment function group.

Note: This procedure configures the Heater Overcurrent Detection 1
parameter to 20.0.

Moving to the Advanced Setting Function Group

The default setting for the Heater Overcurrent Use parameter is ON, so set
the Heater Overcurrent Detection 1 parameter

Move to the Advanced Setting function group. Press the[O] Key for at least three seconds to
move from the Operation to the Initial Setting function group.
Figure 3.125

Ef b g PV/ISP
o= ik

3. Press the (<@ Key to select the Move to Advanced Setting function
group parameter. (For details on moving between function groups, refer
to 4-8 Moving to the Advanced Setting function group.)

Figure 3.126

Input Type
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000000
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4. Press the ¥ Key to enter the password (-169), and move from the
Initial Setting function group to the Advanced Setting function group.

Figure 3.127

The top parameter in the Advanced Setting function group is displayed.

O - - Move to the
=) ,"\, I ,’- Advanced
o = = | Setting

55 @FF | function group
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5. Press the (<@ 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.

Figure 3.128
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Configure Overcurrent Detection

1. Press the [O] Key for at least one second to move from the Advanced
Setting function group to the Initdal Setting function group. Press the
[O] key again for at least one second to move to the Operation function

group.

Figure 3.129
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2. Press the [O] Key for less than one second to move from the Operation
function group to the adjustment function group.

Figure 3.130

Adjustment function
group display

3. Press the Key to select the Heater Current 1 Value Monitor
parameter.Check the current value, and then modify the Heater
Overcurrent Detection parameter in step #8 to meet the requirements

of your application.

Figure 3.131

[Jon
-

Heater Current
1 Value Monitor

4. Press the (<@l Key to select the Heater Overcurrent Detection 1
y
parameter. Refer to Calculating Detection Current Values when setting

the values.
Figure 3.132

e

= [} Il__ l
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Heater
Overcurrent
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5. For this example, set 20.0. To return to the Operation function group,
press the [O] Key for less than one second.

Figure 3.133

Set-up of the No. 3 D|splay This section desctibes how to configure the No. 3 Display (900-TC8). The
Mult-SP, MV or Soak Time Remain parameters can be displayed on the No. 3
display.

PV/SP Display Selection

The following table shows the set values and display contents for the PV/SP
Display selection.

Table 3.0 — PV & SP Display Selection

Set Value Display Contents
0 Only PV/SP is displayed (with no No. 3 display.)
1 PV/SP/Multi-SP and PV/SP/MV are displayed in order. @
2 PV/SP/MV and PV/SP/Multi-SP are displayed in order. @)
3 Only PV/SP/Multi-SP is displayed.
4 Only PV/SP/MV is displayed. ©®
5 PV//SP/Multi-SP and PV/SP/Soak time remain are displayed in order.
6 PV/SP/MV and PV/SP/Soak time remain are displayed in order. @
/ Only PV/SP/Soak time remain is displayed.

© A 2-level display is configured when shipped from the factory. (set value: 0). A
3-level display is activated if parameters are initialized. (set value: 4)

Note: For details on configuring the MV for heating and cooling control, refer
to MV Display for Heating and Cooling Control below.

When 1, 2, 5, or 6 1s selected, press the €2 Key to display the next value
set for the PV/SP display (display 2).
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MV Display for Heating and
Cooling Control

EXAMPLE

When the PV/SP Display Screen Parameter Is Set to 7

Figure 3.134
Operation Function Group
PV/SP (Display 1) Press the PV/SP (Display 2)
= - 5T -
% “ o key % - —
i > i
CJC0n o 0300 cCor
o — | | RN o — | | r
PV/SP/MV PV/SP/Multi-SP

Select either the manipulated variable (heating) or manipulated variable
(cooling) as the MV to be displayed for PV/SP/MV during heating and
cooling control. The MV Display Selection parameter is displayed only when:

1. heating/cooling control is being petformed and PV/SP/MV is selected
in the PV/SP Display Screen parameter or

2. a Monitor/Setting Item Display parameter.

Table 3.R

Parameter Name | Set Value | Symbol | Display Contents

MV Display 0 Manipulated variable (heating)

T Do

Selection Cc-0 Manipulated variable (cooling)

1
(|

EXAMPLE

PV/SP/MV and PV/SP/Multi-SP on the Process Value/Set Point Display

This procedute displays PV/SP/MV and PV /SP/Multi-SP on the Process
Value/Set Point display. The PV/SP Display Screen Selection parameter is set
to 2.

1. Press the (O] Key for at least three seconds to move from the Operation
function group to the Initial Setting function group.

Figure 3.135
0L - g9 - Input Type
= - | PVISP = l_l'\\l"l'_- put Typ
= | =
[ Jom 1 5
] | R Cion
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2. Press the (<@ Key to select the Move to Advanced Setting function

group.
Figure 3.136
= 1Y dY Move to
=S ruiov’| Advanced
- 159 Function Setting
- == Level
o s |

3. Use the ¥ Key to enter the password (“-169”). It is possible to move to
the Advanced Setting function group by either pressing the <2 Key or
waiting two seconds without pressing any key.

Figure 3.137
5 T M T | Parameter
[ Y B Y A e . .
= = Initialization
oF F
30N
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4. Press the [<2) Key to select the PV/SP Display Screen Selection
parameter.

Figure 3.138 — PV/SP Display Screen
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5. Use the & and [¥] Keys to configure the parameter to a value of 2.
Figure 3.139

6. Press the [O] Key for at least one second to move from the Advanced
Setting function group to the Initdal Setting function group.

Figure 3.140

Input Type

7. Press the [O] Key for at least one second to move from the Initial
Setting function group to the Operation function group. The MV will
be displayed on the No. 3 display.

Figure 3.141
= -1 | PVISP
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System Setup/Operational
Considerations

8.

Press the <€) Key to confirm that the Multi-SP is displayed on the No. 3
display.

Figure 3.142

1.

2.

T  [C|PVISP
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1
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Allow at least a 30 minute warm-up period for the system to fully
stabilize.

When self-tuning is used, either a) turn the temperature controller and
load (e.g., heater) power ON simultaneously or b) turn the load power
ON before the temperature controller. Note: If the load is turned ON
before the temperature controller, correct self-tuning and optimum
control are no longer possible.

When operation is started after system warm-up, turn the power to the
system OFF once after warm-up is completed, and then turn the
temperature controller and load power ON simultaneously.

Note: Rather than turning the temperature controller power ON again,
moving from the STOP to the RUN mode is also possible.

The temperature controller may be subject to the influence of radio

interference if used near a radio, TV, or wireless equipment. Refer to
Appendix on page A-1 for additional information.
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Notes:
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Chapter 4

Shifting Input Values

Parameter Adjustments & Application
Considerations

Overview

The Input Shift parameter allows you to configure the controller to
compensate for possible deviation of the measured temperature (PV) to the
actual temperature at the source (control target). The controller supports two
types of input shifts, 1-point and 2-point. The input shift type is automatically
matched to the sensor currently selected by the Input Type parameter
(configured value — See Table 3.C, — Lisz of Global Temperature (GT) Input
Types). There is no shift for analog inputs. Use scaling for fine adjustments.

1-Point (Uniform) Shift

Overview

Figure 4.1

-
LnS
With 1-point shift operation, the Temperature Input Shift parameter
(Adjustment function group) is applied to the entire temperature input range
in a uniform or consistent manner. In other words, the adjusted value is
applied equally to each input/sensor value read by the controller and displayed
as such. For example, if the input shift value is configured to 1.2 °C, the

process value is treated by the controller as 201.2 °C after input shift is applied
when the measured process value is 200 °C (trefer to Figure 4.2).

Figure 4.2 — One-Point Shift

Temperature
F 1
Upper-limit | _ _ _ _ ___ ________
value !
After shift !
1
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0 & ™ Input
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EXAMPLE

Operation Procedure: Operation Function Group

In this example, apply a 1 °C by 1-shift to the input value of a type K
thermocouple sensor.

1. Press the [O] key to move from the Operation function group to the
Adjustment functon group.

Figure 4.3 — Operation Function Group
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Figure 4.4 Adjustment Function Group

1| Adjustment level
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2. Select the Temperature Input Shift parameter by pressing the [<& key.

Figure 4.5 — Temperature Input Shift
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0 L_ I\ 1 |input shift
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3. Press the [A] or M key to set 1.

Figure 4.6 — Set Shift Parameter
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4. To return to the Operation function group, press the [O] key. The
process value is 1°C larger than before the shift was applied.

Figure 4.7 — Operation Function Group
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Note: The newly configured value or parameter is loaded into controller
memory if you do NOT operate any key on the front panel for at least
2 seconds ot by pressing the [O] or [<d] key.
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4-3

2-Point Shift

Overview

The 2-point shift can be applied to thermocouple, RTD, and a non-contact

sensor (infrared type K thermocouple).

Figure 4.8 — Temperature Limit Shift Value
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input shift value

=N Lower-limit

_ I\ 10 |temperature

input shift value

* The input temperature range of the temperature sensors can be shifted
by setting an individual value for the upper and lower end points of the
sensor range. This means that the shift can be applied equally across the
range with separate values for each end of the range. For example, if the

Upper-Limit value is set to 2 °C and the Lower-Limit value is set to 1

°C, the sensor range is shifted by an average of 1.5 °C at the 50% input.

* Set the Upper-Limit value in the Upper-Limit Temperature Input Shift

Value parameter and the Lower-Limit value in the Lower-Limit

Temperature Input Shift Value parameter.

Figure 4.9 — Two-Point Shift

Temperature
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value

Lower-limit value -
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Upper-limit temperature input shift value

0
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input shift value

10

How to Calculate Input Shift Values

1
:
"L = Input

0

When a non-contact temperature sensor (for example, OMRON ES1B sensor)

is connected to the Bulletin 900-TC8, 900-TC16, or 900-T'C32, an offset of

several degrees to several tenths of a degree can occut. For this reason, it may
be desirable to offset the readout value by 1-point or 2-point shift as described

here.
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Preparations

1. Set to the temperature range to match the input specifications of the
non-contact temperature sensor (refer to Table 3.C, — List of Global
Temperature (GT) Input Types). Note: The non-contact infrared sensor is
supported only in thermocouple Input Type Bulletin 900-TCX
controllers. Refer to Table 1.B through Table 1.F)

2. Prepare a thermometer (B) capable of measuring the temperature of the
control target (C) as shown in Figure 4.10 so that 1-point shift or
2-point shift can be carried out.

Figure 4.10 — Configuration when Compensating a Non-Contact Infrared
Temperature Sensor

-

-~
Infrared Non-Contact "= (C) Control Target

Temperature Sensor s

P

5 -
P .

e (B) Thermometer

(A) 900-TC8, 900-TC16, or 900-TC32
Temperature Controller

Using the 1-Point Shift Method

Figure 4.11

‘i L T

‘LS
0

=33

1. In the temperature control configuration shown in Figure 4.10, bring
the set point to near the value at which the temperature of the control
target is to be controlled. Assume that the control target temperature
(C) and the control target temperature (B) match.

2. Check the control target temperature (B) and the controller readout (A).
Take the value from the following equation as the Input Shift Value, and

configure the same numerical value to LN5.

Control target temperature (B) — Controller readout (A) =
Input shift value

Figure 4.12 shows the effect of 1-point temperature input shift.
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Figure 4.12 — One-Point Temperature Input Shift
Controller readiut (A)

After shift

Temperaturereadout |- - — — - - - - - - - — — =
after shift (e.g. 120°C)

Temperature readout
before shift (e.g. 110°C)

Input shift value (e.g. 10°C)

1 Before shift
]
1
1
1
1
1
1
1

Temperature readout of
0 Near set point  control target (B)
(e.g. 120°C)

3. After you have configured the 1-point input shift value, check the
controller readout (A) and control target temperature (B). If they are
almost the same, this completes temperature input shift procedure.

Using the 2-Point Shift Method

Use the 2-point input shift method if you want to increase the accuracy of the
readout values across the range of your temperature sensor.

1. When using the 2-point shift method, shift the controller readout at two
points: — the first, near room temperature and — the second, near the
value at which the temperature of the control target is to be controlled.

Therefore, for this procedure, bring the control target temperature to
near room temperature and to near the set point, and check control
target temperature (B) and controller readout (A). Refer to Figure 4.10

2. Using the equations below, calculate the upper- and lower-limit
temperature input shift values from the readout and temperature to be
shifted that you obtained in step 1.

— Equation 1: Use the following equation to calculate the Lower-Limit
temperature input shift value.

YL-Y1

Y2-Y1

LNSL =

x{(X2-Y2) - (X1 -Y1)} + (X1 -Y1)
— Equation 2: Use the following equation to calculate the Upper-Limit
temperature input shift value.

CNgH= YH=YL
Y2-Y1

x {(X2 - Y2) — (X1 - Y1)} + (X1 - Y1)
— Figure — shows the effect of shift by 2-point temperature input shift.

Note: For meanings of variables, refer to Figure —.
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Figure 4.13 — Two-Point Temperature Input Shift

Controller reai?ut (A)

Set temperature
upper limit YH
(e.g. 260°C)

Temperature readout el
after input shift X2 (e.g. 110°C)

Temperature readout e - —— -

before input shift Y2 (e.g. 105°C)

Temperature readout
before input shift Y1 (e.g. 40°C)

Temperature readout s

After shift

Upper-limit temperature
input shift value

'I Before shift

Temperature readout of

after input shift X1 (e.g. 25°C)

Lower-limit temperature
input shift value
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lower |

0 X1 room temperature \

(e.g. 25°C)

Set temperature

imit YL (e.g. 0°C)

control target (B)

Near X2 set point (e.g. 110°C)

3. After you have configured the calculated values for LN5L for and
LNSH, check/compare controller readout (A) with the control target

temperature (B).

Figure 4.14 — Temperature Input Shift Value

E / ! tem
0 LN L

|

]

Upper-limit
1| temperature

=Ll YIng X
A L \
S on (1 | input shift
| | [N N]

value

Lower-limit

perature

, | input shift
I.LI| value

4. Although the input shift was carried out at two points, close to room
temperature (ambient temperature) and near to the set point, you may
want to consider selecting points close to each end of the sensor range
to improve accuracy across the full range of the sensor measurement

range.

Note: Before selecting these values, check that they will not damage the

control application,

if applied.
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EXAMPLE

In this example, we use the non-contact (infrared) sensor
type K thermocouple 0...260 °C specification to do a
2-point shift.

YL and YH in equations 1 and 2 are set temperature
Lower-Limit (YL = 0 °C) and set temperature Upper-Limit
(YH = 260 °C). Check the temperature of the control
target.

When the room temperature (X1) is 25 °C, the readout on
the controller (Y1) is 40 °C, and when the temperature near
the set point (X2) is 110 °C, the readout on the controller

(Y2) becomes 105°C.

Lower-limit temperature input shift value:

BT = w1 |Lower-limit
O ) Iy 4L |temperature
Sjer _ am o|input shift
Oog ~ L Ld]value
0—
NGL = 105 x{(110 — 105) — (25 — 40)} + (25— 40) =-27.3°C

Upper-limit temperature input shift value:

Upper-limit
temperature
input shift
value

ST T MO
=Ny

Carl
[} pu |

0 x{(110—105) - (25 - 40)} + (25 - 40) =-52.7°C
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Alarm Functions/
Parameters

Publication 900-UMO07D-EN-E - January 2011

Alarm Hysteresis

You can configure/program how much deviation (hysteresis) is allowed from
the alarm value before the alarm comes on and reset.

The hysteresis of alarm outputs when alarms are switched ON/OFF can be
set as follows:

Figure 4.15 — Hysteresis of Alarm Qutputs

Alarm Alarm

Alarm Hysteresis Alarm Hysteresis
— h —n | Y
N --mmm---- ON
Normal 4 Normal
Operating Operating
Area Area
OFF - L 4 OFF 2 Y
i r Y
SP SP
Alarm Value Alarm Value

Alarm hysteresis is independently set for each alarm output in the Alarm
Hysteresis 1...3 parameters (Advanced Setting function group).

Note: The default is 0.2 (°C ot °F depending on your units selection) for
temperature inputs and 0.02% of full scale (FS) for analog inputs.

Standby Alarm Sequence

Standby alarm sequence is a function which allows you to configure the alarm
outputs to be temporarily disabled untl after the first alarm condition occurs.
From then on, the alarm output is active for all future alarm conditions.

For example, in a standard heating application, if you used the standard low
alarm configuration, the alarm would be active as soon as you switch the
controller ON. However, with standby sequence, the alarm output is disabled
during the first warm-up, and the temperature has to rise above the alarm set
point before the alarm can become active. Then, if the temperature falls below
the alarm set point, the output is active.

Restart

As mentioned above, the standby sequence is canceled after the first real
alarm clears. If desired, it can be restarted later by the Standby Sequence
parameter (Advanced Setting function group). For details, refer to page 5-72,
Standby Sequence Reset Method.
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Summary of Alarm
Operations

Alarm Latch

Alarm latch is a function where you can configure the alarm output once
turned ON to stay ON regardless of the process temperature.

The alarm latch function can be canceled by:

1. Turning the controller power OFFE. Note, however, that it can also be
canceled by switching to the Initial Setting function group,
Communications Setting function group, Advanced Setting function
group, or Calibration function group.

2. Use the PF key (900-TC8).

3. Use an event input (900-TC8 and 900-TC10).

The following figure summarizes the operation of alarms when the Alarm
Type parameter is set to “lower-limit alarm with standby sequence” and “close
in alarm” is set.

Figure 4.16 — Operation of Alarms Summary

Alarm type: Lower-limit alarm with standby sequence

A
PV;\ )
Alarm value B | - -- - - - s===r- N0 R 1 :

Alarm hysteresis

» Time

A
Standby sequence

canceled |—| ,,,,,,,, ON

Alarm OFF
I_l ffffffff ON (closed)
Output OFF (open)
Table 4.A
Symbol Parameter: Group Description
AL H% Alarm 1 to 3 Hysteresis: | Alarm
Initial Setting function
group
RESE Standby Sequence: Alarm
Advanced Setting
function group
%=1 13
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Configuration of Scaling  Figure 417

Upper-Limits and Scaling L N - H | scaling Upper i
:_ower_hm“s for Analog TN Scaling Lower Limit
nput —
,:" ,':l Decimal Point
Overview

When an analog input sensor is selected, scaling to engineering units (e.g., lbs)
that match the application is possible.

Scaling is configured in the Scaling Upper-Limit, Scaling Lower-Limit, and
Decimal Point parameters (Initial Setting function group). These parameters
cannot be used when a temperature Input Type (e.g., RTD) is selected.

The Scaling Upper-Limit parameter allows you to configure the physical
quantity to be expressed by the Upper-Limit input value. The Scaling
Lower-Limit parameter sets the physical quantity to be expressed by the
Lower-Limit value. The Decimal Point parameter specifies the number of
digits to the right of the decimal point.

Figure 4.18 shows a scaling example of a 4...20 mA input, supported by
900-TC8 and 900-TC16. After scaling, the humidity sensor input can be
directly read from the controller as a percentage of humidity. However, the
display will not indicate%, only a value. The decimal point is configured one

digit to the right.

Figure 4.18 — Input Scaling
Readout
(humidity)

Upper-limit value (95.0%)

Lower-limit value (10.0}
Input

0 i > (4...20 mA)

100%FS
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EXAMPLE

Operation Procedure

In this example, configure the scaling upper- and Lower-Limits so that inputs
4...20 mA become 10.0%...95.0%.

1. Press the [O key for at least 3 seconds to move from the Operation
function group to the Initial Setting functon group.

Figure 4.19

5 T

|
[
||

O LNt

) |Input type

1
[

2. Select Scaling Upper-Limit by pressing €.

Figure 4.20
= TN
g5 LN
e il

1 1| Scaling upper
= (| limit
]

3. Press the [A] or ¥ key to set the parameter to 950.

Figure 4.21
= YN
o Y LTI |
CJon ocnr
|- S

4. Select Scaling Lower-Limit by pressing [@l.

Figure 4.22
E = ng ) |Scaling lower
S N " | limit
=5 L L
I Jom IN]
o L

5. Press the [A] or ¥ key to set the parameter to 100.

Figure 4.23
=5 TN_ )
g LV oL
55= 4l
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nsiderations

Executing the Heating and
Cooling Control Mode

6. Select the decimal point position by pressing [

Figure 4.24 — Press the [A] or ] key to set the parameter to 1.

= WYx| Decimal point
3 o

e 1

o L

Figure 4.25

E o

= (]

I Jom [

DoQ !

7. To return to the Operation function group press the [Ol key for at least
1 second.

Note: The newly configured value or parameter is loaded into controller
memory if you do NOT operate any key on the front panel for at least
2 seconds or by pressing the [O] or [ key.

Overview

Several forms/modes of heating, cooling, ot heating and cooling control can
be used with Bulletin 900 controllers. The heating and cooling control mode
operates when H-L: heating and cooling is selected in the Standard/Heating
and Cooling parameter (Initial Setting function group). To assign the function
of your outputs and alarms based on the control mode use the Control Output
X Assignment and Alarm Y Assignment parameters in the Advanced Settings
function group. Refer to the table below

The following functions are assigned to outputs in the initial status.

Table 4.B — OQutput and A

Parameter Name

larm Assignments

Symbol | Initial Status

Control Qutput 1 Assignment ol | Control output for heating
Control OQutput 2 Assignment (900-TC8 & 900-TC16 only) olikc Not assigned

Auxiliary Output 1 Assignment Shb Alarm 1

Auxiliary Output 2 Assignment (900-TC8 & 900-TC16 only) ti]Tee Alarm 2

Auxiliary Output 3 Assignment (900-TC8 only) Slhd Alarm 3

Each output assignment is automatically initialized as shown below when the control module is changed.
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Table 4.C — Example: 900-TC8 & 900-TC16

Without Control OQutput 2 With Control Output 2
Parameter Name | Symbol Standard Heating/Cooling | Standard Heating/Cooling
Control Qutput 1 | aldk { Control Output Control Qutput Control Output Control Qutput
Assignment (heating) (heating) (heating) (heating)
Control Qutput2 | alikc Not assigned @ Not assigned @ Not assigned Not assigned
Assignment
Auxiliary OQutput 1 | 5Lk Alarm 1 @ Alarm 1@ Alarm 1 @ Alarm 1@
Assignment
Auxiliary Output 2 | 5LkC Alarm 2 Control Qutput Alarm 2 Alarm 2
Assignment (cooling) ®

©No parameter assignment is displayed because there is no control output

@The output set for the Auxiliary Qutput 1 Assignment parameter becomes the program END output unless the program pattern is OFF.

© For the 900-TC8, the Auxiliary Qutput 3 Assignment parameter is set for control output (cooling) (the Auxiliary Output 2 Assignment parameter is set for alarm 2).
 The heating/cooling operation of the control outputs will switch when the Direct/Reverse Operation parameter is set to “direct.”
e When DRS (Invert Direct/Reverse Operation) is assigned for an Event Input Assignment (1 or 2), control will start with the contents set for the Direct/Reverse Operation
parameter inverted when the event input turns ON, and with the contents left according to the setting when the event
input turns OFF. For details on event inputs and control combined with the Direct/Reverse Operation parameter, refer to Control by Inverting Direct/ Reverse Operation.

This function is not supported by 900-TC32.

e \When heating/cooling control is selected, the Dead Band and Cooling Coefficient parameters can be used.

Table 4.0 — Example: 900-TC32

Parameter Name Symbol | Standard Heating/Cooling
Control Output 1 Assignment | aliE { Control output (heating) Control output (heating)
Aux1 Output 1 Assignment SURS Alarm 1@ Control output (cooling)

O The Auxiliary Output 1 Assignment parameter becomes the program end output unless the Program Pattern parameter is configured to OFF.

Dead Band (Heating and Cooling Control)

When the heating and cooling control mode is selected, the Dead Band
parameter can be used. The dead band is configured with the set point as its
center (refer to Figure 4.26). The dead band width is the configured value of
the Dead Band parameter (Adjustment function group). Setting a negative
value produces an overlap band. If an overlap band is configured the bumpless
function may not operate when switching between automatic and manual
operation.

Note: The default is 0.0 EU for controllers with temperature inputs and
0.00% full scale for controllers with analog inputs.
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Figure 4.26 — Dead Band

Dead band: Overlap band:
Output dead band width = positive Output dead band width = negative
——
Heating side Cooling side Heating side Cooling side
I ™ py I = py
& A
Set point Set point

Cooling Coefficient (Heating and Cooling Control)

When the heating and cooling control mode and PID control method are
selected, the Cooling Coefficient parameter can be used. If the heating and
cooling functional characteristics of the control target greatly differ, this could
limit satisfactory control performance from being obtained by the same PID
values. To reduce the possibility of this occurring, adjust the proportional band
(P) at the cooling side of the set point using the cooling coefficient to balance
control between the heating and cooling sides. In heating and cooling control
the proportional band, (P) at the heating or cooling side is calculated by the
following formula:

P for control output assigned to heating side = P

P for control output assigned to cooling side = P for control output
assigned to heating side x cooling coefficient

The cooling coefficient is multiplied by the P for the control output assigned
to the heating side to obtain control with characteristics that differ from those
of the control output assigned to the heating side.

Figure 4.27

Output Output

P for control output |
assigned to heat- .*
ing side x1.0 ,-*

,/IP for control output
*  assigned to heat-

ing side x 1.0 ,
P for control output /'lP for control output P for control output 7 P for control output
assigned to hleating side assigned to cooling side ~ assigned to r}eating side assigned to cooling side
0 7y > PV 0 7y > PV
Set point
P for control output assigned to P for control output assigned to
heating side x 0.8 heating side x 1.5

Automatic Cooling Coefficient Adjustment

By executing AT during heating/cooling control, the cooling coefficient can
be automatically calculated along with the PID parameters.
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Table 4.E
Parameter Name Setting Range Default
Automatic Cooling OFF: Disabled, ON: OFF
Coefficient Adjustment | Enabled

Note: If there is strong non-linear gain for the cooling characteristics, such as
when cooling water boils for cooling control, it may not be possible to
obtain the optimum cooling coefficient at the Controller, and control
may take the form of oscillating waves. If that occurs, increase the
proportional band or the cooling coefficient to improve control.

Setup of Heating and Cooling

To configure the heating and cooling control mode, either set the Standard
parameter or Heating and Cooling, Dead Band, and Cooling Coefficient (when
using the PID method) parameters.

EXAMPLE

Operation Procedure: Heating and Cooling Control Selection
Standard or Heating and Cooling = Heating and Cooling

1. Press the [O key for at least 3 seconds to move from the Operation
function group to the Initial Setting functon group.

Figure 4.28
= - Standard or
= 7L heating/cooling
S SENd

2. Select heating and cooling control in the Initial Setting function group.

stnd:: Standard control
h-c: Heating and cooling control

EXAMPLE

Operation Procedure: Configuring the Cooling Coefficient
Cooling coefficient = 10

1. Select Cooling Coefficient in the Adjustment function group. In this
example, set the parameter to 10.
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Using the Event Input
Feature — 900-TC8 &

900-TC16
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Figure 4.29
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2. Press the & key to set the parameter to 10.00. The setting range is

0.01...99.99.
% r_Cr
Sl
g8 L

EXAMPLE

Operation Procedure: Configuring the Dead Band
Dead Band =5

1. Select Dead Band in the Adjustment function group.

Figure 4.30
CIT =
a-1
0 |
=5 L L
[ Jon i
[} L

) Dead band

2. Press the [Al key to set the parameter to 5.0. The setting range is

—-199.9...+999.9.
Figure 4.31

ST _ L
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i Jon Cnr
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Overview

When the appropriate option unit (refer to Tables 1.C and 1.E) is installed,
discrete (ON/OFF) inputs can be wired to the Bulletin 900 to cause the
controller to perform several pre-defined/configurable tasks. These inputs are
generically called event inputs.
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Setting Event Input

* Event inputs can be used for Mult-SP, RUN/STOP, Auto/Manual
Switch, Program Start, Invert Direct/Reverse Operation, 100% AT
Execute/Cancel, 40% AT Execute/Cancel, Setting Change
Enable/Disable, and Alarm Latch Cancel.

* Of these, only the number of event inputs (0 to 2) set in the Number of
Multi-SP Uses parameter (Initial Setting function group) are used for the
mult-SP function.

* Eventinputs (1 and 2) that are not used for the multi-SP function are

assigned using the Event Input Assignment (1 and 2) parameters (Initial
Setting function group).
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* When using event inputs to switch the mult-SP, the event input
assignment display will not appear. Whether the set value and event
input assignments 1 and 2 will be displayed or hidden is shown in the
tables below.

* Do not connect the contacts from the same switch to more than one
900-TC Controller.

Table 4.F

Number of

Multi-SP Uses | Event Input Assignment1 | Event Input Assignment 2

0 Displayed (Multi-SP not used)

1 Hidden (Multi-SP, 2 Points). Displayed (Event Input 2 not
used as Multi-SP Switch).

2 Hidden (Multi-SP, 4 Points).

Two set points are set externally by using the Number of Multi-SP Uses
parameter

* Switching is possible between two set points (0 and 1) by setting the
Number of Multi-SP Uses parameter to 1. The default setting is 1 and
does not need to be changed to switch between two set points. Set
points 0 and 1 are specified by the status of event input 1.

Figure 4.32 — Event Inputs

900-TC8 Event Inputs 900-TC16 Event Inputs
1 1
1 i ! i
—_— o o — I
EvLlY t C| = EV1
e EV1 ® / |
EV2, |
i + EV2 ‘ EV1 EV2:+ EV2
A
Il 1

(A) DO NOT apply on external voltage source to the Event Input Terminals.

When you want to configure event inputs to change the controllers four
pre-set Set points, you must properly configure the Number of Muld-SP Uses
parameter. Two set points (0 or 1) can be selected when the Number of
Mult-SP Uses parameter is set to 1 (default). This setting need not be changed.
Set point 0 ot 1 is specified by the ON/OFF state of Event

Input 1.
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Multi-SP

Selecting Multi-SP by Event Input

Multi-SP by event input is a function for setting the value of set points 0...3 in
advance, and selecting these set points by a combination of Event Inputs 1 and
2.

Multi-SP selection from external (event) inputs can be used when the proper

option event input unit is mounted in the Bulletin 900 and the Number of
Multi-SP Uses parameter is set to 1 or 2 (refer to Tables 4.G and 4.H).

Table 4.G — When Number of Multi-SP Uses Parameter is Set to 1

Event Input 1 Selected Set Point
OFF Use Set Point 0
ON Use Set Point 1

Table 4.H —When Number of Multi-SP Uses Parameter is Set to 2

Event Input 1 Event Input 2 Selected Set Point
OFF OFF Use Set Point 0
ON OFF Use Set Point 1
OFF ON Use Set Point 2
ON ON Use Set Point 3

Note: In order for the controller to begin the multi-set point function, the
physical input must be ON for 50 ms minimum.

Selecting Multi-SP by Keypad Operation

You can select Set Points 0...3 from the controller keypad by properly
configuring the value of the Multi-SP Uses parameter. in the adjustment
function group.To change set points from the controller keypad, the multi-SP
conditions ate as follows.

When the option event input unit is:

* When the option event input unit is NOT mounted in the Bulletin 900,
and Multi-SP is configured to ON.

* When the option event input unit is mounted in the Bulletin 900, the

Number of Multi-SP Uses parameter is configured to 0 and the
Multi-SP parameter is configured to ON.
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The following table shows the relationship between the Mult-SP Uses
parameter value and the selected set point.

Table 4.1
Multi-SP Uses Parameter Value Selected Set Point
0 Select Set Point 0 value
1 Select Set Point 1 value
2 Select Set Point 2 value
3 Select Set Point 3 value

Note: The set point can also be switched using PC communications. This is
supported by 900-T'C8, 900-TC16, and 900-TC32.

Multi-SP Setup

EXAMPLE

Operation Procedure: To Select Set Points (0/1/2/3)

The following example configures the Number of Multi-SP Uses parameter to
2 (Muld-SP, 4 points). Refer to Table 4.1.

Before you configure the Number of Multi-SP Uses parameter, you must first
cancel protection from the Advanced Setting function group. For additional
details on how to cancel key protection, refer to page 4-33, Using the Key Protect
Function Group.

1. Press the [O key for at least 3 seconds to move from the Operation
function group to the Initial Setting function group.

Figure 4.33
E"E - PV/SP
5 £
Hd= 00
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2. Select Move to Advanced Setting function group by pressing the [ key.

Figure 4.34
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3. Press the M key to enter the password (=169) to cancel protection. You
can now move to the Advanced Setting function group by pressing the
key or leaving the setting for at least 2 seconds.

Figure 4.35
5 om0
g roary
Cdoes - IC DO
[} [
Figure 4.36
% il Yl Parameter
= L 1M I_ |initialization
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4. Select Number of Multi-SP Uses parameter by pressing the (< key.

Figure 4.37
. Number of
E I: ) - IV, multi-SP uses
O Jen
I [ !

5. Press the & key to set the parameter to 2. This allows set point change
from event input (refer to Table 4.F).

Figure 4.38

E Cir_ ™
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6. To return to the Initial Setting function group press the [Ol key for at
least 1 second.

7. To return to the Operation function group press the [Ol key for at least

1 second.

Set Points 0, 1, 2, and 3 are selected according to the ON/OFF states of Event
Inputs 1 and 2.
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Figure 4.39 —Event Inputs
900-TC8 900-TC16
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Note: Do not apply an external voltage source to the Event Input Terminals.

Operation Commands Other than Multi-SP

The following table shows the functions assigned when an Event Input
Assignment (1 or 2) is displayed.

Table 4.J — When Event Input Assignment (1 or 2) is Displayed

Setting Function

NaNE None

SkaPf RUN/STOP

MANL Auto/Manual

PRSE Program Start (See note 1.)

aR5 Invert Direct/Reverse Operation
AE-C 100% AT Execute/Cancel

AE- | 40% AT Execute/Cancel (See note 2.)
WEPE Setting Change Enable/Disable

LAE Alarm Latch Cancel

Note (1) PRST (Program Start) can be set even when the Program Pattern parameter is set to OFF, but the function
will be disabled.
(2) This function can be set for heating/cooling control, but the function will be disabled.

When any of the following functions are set for an Event Input Assignment
parameter, the same function cannot be set for another Event Input
Assignment parameter: STOP (RUN/STOP), MANU (Auto/Manual Switch),
PRST (Program Start), DRS (Invert Direct/Reverse Operation), AT-2 (100%
AT Execute/Cancel), AT-1 (40% AT Execute/Cancel), WIPT (Setting
Change Enable/Disable), or LAT (Alarm Latch Cancel). Turn event inputs
ON and OFF while the power is being supplied. Event input ON/OFF
changes are detected for inputs of 50 ms or longer. (However, inputs of 250
ms or longer is determined using logic operations.)

The functions are described in detail below. Event inputs 1 and 2 are taken as
examples.
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Executing RUN/STOP Controller Mode Change

When the Event Input Assignment 1 or Event Input Assignment 2 parameter
is set to STOP (RUN/STOP), control is started (RUN) when event input 1 or
21is OFE Control is stopped when 1 or 2 is ON (refer to Table 4.K). While
control is stopped, the controller’s STP (stop) LED lights. Alarm outputs will
operate according to the selected value(s).

Table 4K
Setting Input Contact Controller Mode
Event Input 1 or 2 ON STOP
Event Input 1 or 2 OFF RUN

Note: The Multi-SP Uses parameter must be configured to 0 or 1 for
RUN/STOP control by event inputs to function (refer to Table 4.F).

Switching Between Auto and Manual Control

When the Event Input Assignment 1 or Event Input Assignment 2 parameter
is set to MANU (auto/manual), manual control will start when Event Input 1
or 2 turns ON. Auto control will start when the input turns OFFE

The MANU indicator will light during manual control.

Table 4.L
Setting Input Contact Control Mode
Event Input 1 or 2 OFF Automatic
Event Input 1 or 2 ON Manual

Controlling the Start of the Simple Program Function

When the Event Input Assignment 1 or Event Input Assignment 2 parameter
is set to PRST (program start), the simple program will start when event input
1 or 2 turns ON. The program will be reset when the input turns OFF and the
RUN/STOP status will automatically switch to STOP mode. If the program
END output is ON, the program END output will turn OFFE
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Table 4.M
Setting Input Contact Program Status
Event Input 1 or 2 OFF reset
Event Input 1 or 2 ON Start

Control by Inverting Direct/Reverse Operation

When DRS (Invert Direct/Reverse Operation) is set for the Event Input
Assignment 1 or Event Input Assignment 2 parameter and the Direct/Reverse
Operation parameter is set for reverse operation, control starts with direct
operation (cooling control) when event input 1 or 2 turns ON and control
starts with reverse operation (heating control) when the event input turns

OFE

Table 4.N
Input Direct/Reverse
Setting Contact | Operation Parameter Status
Event OFF Direct operation (cooling) | Direct operation (cooling)
Iznput for Reverse operation Reverse operation (heating)
(heating)
Event ON Direct operation (cooling) | Reverse operation (heating)
Iznput for Reverse operation Direct operation (cooling)
(heating)

Switching 100% AT Execute/Cancel

When AT-2 (100% AT Execute/Cancel) is set for either the Event Input
Assignment 1 or Event Input Assignment 2 parameter, 100% AT will be
executed when event input 1 or 2 turns ON and will be cancelled when the
input turns OFE

Table 4.0
Setting Input Contact Status
Event input 1 or 2 OFF 100% AT cancelled
Event input 1 0r 2 ON 100% AT executed
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Switching 40% ATExecute/Cancel

When AT-1 (40% AT Execute/Cancel) is set for either the Event Input
Assignment1 or Event Input Assignment 2 parameter, 40% AT will be
executed when event input 1 or 2 turns ON and will be cancelled when the
input turns OFF

Table 4.P
Setting Input Status
Event Input 1 or 2 OFF 40% AT cancelled
Event Input 1 or 2 ON 40% AT executed

Switching Setting Change Enable/Disable

When WTPT (Setting Change Enable/Disable) is set for either the Event
Input Assignment 1 or Event Input Assighment 2 parameter, the setting
change will be disabled when event input 1 or 2 turns ON and will be enabled
when the input turns OFF,

Table 4.0
Setting Input Contact Status
Event input 1 or 2 OFF Enabled
Event input 1 or 2 ON Disabled

Switching Alarm Latch Cancel

When LAT (Alarm Latch Cancel) is set for either the Event Input Assignment
lor Event Input Assignment 2 parameter, all alarm latches (alarms 1 to 3,
heater burnout, HS alarm, and heater over-current latch) will be cancelled
when event input 1 or 2 turns ON.

Table 4.R
Setting Input Contact Status
Event input 1 or 2 OFF
Event input 1 or 2 ON Cancelled
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Configuring the SP Upper-
and Lower-Limit Values

Parameters
Table 4.
Symbol Parameter: Level Description
Ev-1 Event Input Assignment 1: Initial | Function of event input function
Setting function group
Ev-2 Event Input Assignment 2: Initial
Setting function group
Ev-M Number of Multi-SP Uses: Initial

Setting function group

Set Point Limiter

The maximum allowable configuration range of the set point is limited by the
set point limiter parameter. The set point limiter is used to prevent someone
from configuring the set point to some value outside the maximum range
called for by the application, thereby preventing the control target from
reaching an abnormal temperature. The upper- and lower-limit values of the
set point limiter are configured from the Set Point Upper-Limit and Set Point
Lower-Limit parameters in the Initial Setting function group, respectively.

Figure 4.40

Sensor range |

Set point limitter J

|
v

Setting range ' # Set point
E Changedto the
' new upper limit
' value
Changed to upper __ ¥ ¥ .
limit value S ® Set point
Input type changed v * Set point
ASet point ¥ Upper- and lower-limit values of the limitter B
¥ Sensor upper- and lower-limit values O (setting possible)
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Application Considerations

If a change is made to the set point uppet and/ ot lowet-limit value with
the current set point outside the limiter range, the set point is forcibly
changed by the controller to the sensor’s upper SP limit or lower SP
limit value, whichever is closer.

When the Input Type or temperature units are changed, the set point
limiter is forcibly reset to that of the new sensor setting range.

Table 4.T — Parameters

Symbol | Parameters: Function group Description

SL-H Set Point Upper-Limit: Initial Setting function | For limiting the SP
group setting

SL-L Set Point Lower-Limit: Initial Setting function
group

Set Point Limit Setup

To configure the Set Point Upper- and Lower-Limit parameters, you must
be in the Initial Setting function group. This example describes how to
configure the set point limiter when using a type K thermocouple (normal
tull range: —200...1300°C).

Figure 4.41
-200 1300

Normal/Full Sensor range (Type K thermocouple)

Set point limitter range

-100 1000

EXAMPLE

Operation Procedure: Configuring the Set Point Upper-Limit
Configure the Set Point Upper-Limit Value to 1000

1. Press the [O key for at least 3 seconds to move from the Operation
function group to the Initial Setting functon group.
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Figure 4.42
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2. Select Set Point Upper-Limit parameter by using the (< key.

Figure 4.43
O — Set point upper-
gl Y | L=
=)~ ¢ | limit
o L __,, imi
e (300

3. Press the [A] or ¥ key to set the value to 1000.

EXAMPLE

Operation Procedure: Configuring the Set Point Lower-Limit

OT —
5L A
5 -'-H'Ii'llll
e

Configure the Set Point Lower-Limit Value to —100.

1. Select Set Point Lower-Limit parameter in the Initial Setting function
group by using the [€l key.

Figure 4.44
oL - Set point lower
S50 =1 {imi
ST T
BEm -cul

2. Press the [A] or [¥] key to set the value to —100.

Figure 4.45

Note: The newly configured value or parameter is loaded into the controller
memory if you do NOT operate any key on the front panel for at least

2 seconds or by pressing the [O] or [l key.
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Executing the SP Ramp SP Ramp
Function to Limit the SP
Rate of Change With the SP ramp function, the controller can limit the rate at which a change
in the set point will impact the control according to the user-defined SP ramp
value. The time interval in seconds/minutes which the set point is limited is
referred to as the SP ramp.
Figure 4.46
SP
A
SP
SP after change {—— I‘_ r?tnp _.|
SP ramp value
Time unit of ramp rate (s/min.)
SP before change ] i * Time
Change point
The maximum allowed rate of change during SP ramp is specified by the SP
Ramp Set Value and SP Ramp Time Unit parameters.
Note: When the SP Ramp Set Value is OFF (default), the SP ramp function is
disabled.
Changing the ramp set point can be monitored in the Set Point during SP
Ramp parameter (Operation function group). Use this parameter when
monitoring the SP ramp.
Operation of the SP ramp function is also the same during switching of the set
points by the Multi-SP parameter.
Table 4.U
Symbol Parameter: Function Group Description
ol -H MV Upper-Limit: Adjustment function group To limit the manipulated variable
ol -1 MV Lower-Limit: Adjustment function group To limit the manipulated variable
GL-H Set Point Upper-Limit: Initial Setting function group To limit the SP setting
GL-L Set Point Lower-Limit: Initial Setting function group To limit the SP setting
SPRE SP Ramp Set Value: Adjustment function group To limit the SP rate of change
SPRU SP Ramp Time Unit: Advanced Setting function group Unit for setting the SP
ALSF Alarm SP Selection: Advanced Setting function group Alarm SP selection
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SP Ramp Application Considerations

SP Ramp Operation at Startup

If the SP ramp function is enabled when the Bulletin 900 controller is turned
ON, or when RUN is switched to from STODP, the process value (PV) may
reach the Set Point SP ramp value in the same way as when the set point is
changed. In this case, operation is carried out by the controller with the
process value regarded as the set point before the change was made.

The direction the SP ramp changes is according to the relationship between
the process value and the set point (refer to Figure 4.47).

Figure 4.47
[ pvese | [  Ppv>sp
SP SP
4 + SP ramp
Set point 7 PV T— Same
change rate
Setpoint T——------
PV - L E L
% * Time % * Time
Power ON Power ON

Restrictions During SP Ramp Operation
Auto-tuning execution starts after the end of SP ramp.

When control is stopped or an error occurs, the SP ramp function is disabled.



Parameter Adjustments & Application Considerations 4-31

To Move to the Advanced
Setting Function Group

Alarms During SP Ramp Operation

The operation of alarms during SP ramp operation depends on whether
alarms are configured to be based on the ramp set point or the target set point
(refer to the Figure 4.48). The set point to be used is configured in the Alarm
SP Selection parameter.

Figure 4.48
Alarm SP Selection = Ramp SP (Alarm Type: 1 (Upper/Lower Limits))

Temperature
A

TAIarm output ON

Alarm output ON

T

Time

Alarm SP Selection =Target SP (Alarm Type: 1 (Upper/Lower Limits))

Temperature

A
TAIarm output ON

¢Alarm output ON

Time

By default, the Advanced Setting function group is protected and you cannot
directly move to this function group. To move to this function group you must
first cancel the protection applied by the Protect function group in the Initial
Setting/ Communications Protect parameter. Refer to page 4-33, Using the Key
Protect Function Group.

EXAMPLE

Operation Procedure: To Remove Protection and Move to the Advanced
Setting Function Group

1. Press the [O and [€8l keys simultaneously for at least 3 seconds in the
Operation function group.
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2. The controller moves to the Protect function group, and
Operation/Adjustment Protection is displayed.

Figure 4.49
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3. Press the [l key once to move to Initial Setting/ Communications

Protection.

Figure 4.50
O == [ |Initial setting/
O o L)~ I_ |communica-
%Dm /| tions protect
[ | |

4. Configure the programmed value to 0.

Figure 4.51
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5. Press the [O and [€@] keys simultaneously for at least 1 second to return
to the Operation function group.

Figure 4.52
E"E C PVISP
- 2
5595 i

6. Press the [O key for at least 3 seconds to move to the Initial Setting
function group from the Operation function group.

Figure 4.53
% e YR Input type
0 LN T
CJon q
[ [ -
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Using the Key Protect
Function Group

7. Select the Move to Advanced Setting function group parameter by
pressing the [<€] key.

Figure 4.54

Move to ad-
vanced function
setting level

8. Press the keys to enter the password (=169), and either press the
key or leave the setting for at least 2 seconds to move to the
Advanced Setting function group from the Initial Setting function

group.
Figure 4.55
3¢ aC
5. S
o= ik

PVISP

9. To return to the initial setting function group, press the [O] key for at

least 1 second.

Figure 4.56

0 OTM_ L
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Move to
Initial Setting
Group

10. To return to the operation function group, press the [O] key for at least

1 second.
Figure 4.57

5t C
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55> bk
Key Protect

Move to
Operation
Function
Group

The Key Protect feature prevents some keypad functions from working. Four
different modes of protection are provided: Operation/Adjustment
protection, Initial Setting/ Communications protection, Setting change
protection and PF Key protection.

The Key Protect feature restricts the type of parameters that can be used.
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Operation/Adjustment Protection

To move to the Protect function group from the Operation or Adjustment
function groups, press the [O] and [ keys simultaneously for at least

3 seconds.

Note: The key pressing time can be changed using the Move to Protect
function group time in the Advanced Settings function group.

After the time interval, the controller display will look as follows:

Figure 4.58
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Table 4.V shows the relationship between configured/set values and the range

of protection.

When the Key Protect parameter is configured to 0, parameters are not

protected.

Note: The default is O..

Table 4.V — Relationship Between Configured/Set Values & Range of Protection

Set Value
Level 0 1 2 3
Operation Group | PV Can be displayed | Can be displayed | Can be displayed | Can be displayed
PV/SP Can be displayed | Can be displayed | Can be displayed | Can be displayed
and changed and changed and changed
Others Can be displayed | Can be displayed | Cannot be Cannot be
and changed and changed displayed and displayed and

moving to other
groups is not

moving to other
groups is not

possible. possible.
Adjustment Group Can be displayed | Cannot be Cannot be Cannot be
and changed displayed and displayed and displayed and

moving to other
groups is not
possible.

moving to other
groups is not
possible.

moving to other
groups is not
possible.
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Initial Setting/Communications Protection

This portion of the Key Protect function group restricts movement by keypad
operation to the Initial Setting function group, Communications Setting
function group, and Advanced Setting function group (refer to Table 4.W).

Figure 4.59
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[ Jom ]
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Table 4.W — Initial Setting/Communications Protection

Function Group
Communications
Set Value | Initial Setting | Setting Advanced Setting
0 Possible to reach | Possible to reach Possible to reach
10 Possible to reach | Possible to reach Not possible to reach
2 Not Eossible to | Not possible to reach | Not possible to reach
reac

@Default

Setting Change Protection

This portion of the Protect group protects controller setup from being
changed by operating the keys on the front panel.

Figure 4.60
=R NI TN
o m e
==

* The all protect indication (Quy) will light when Setting Change Protect
is configured to ON.

Table 4.X
Configured Value Description
OFF @ Setup can be changed by key operation.
ON Setup cannot be changed by key operation. (The
Protect function group can be changed.)
@Default

The all protect indication (Quy) will light when Setting Change protect
is configured.
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PF Key Protect
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Table 4.Y

Set Value | Description
OFfFe PF Key enabled

ON PF Key disabled (Operation as function key prohibited).
@Default

Entering the Password to Move to the Protect Function Group

For additional system security, you can configure your controller so that you
need to enter a user-defined Password to Move to the Protect function group.
This user-defined password is configured using the Password to Move to
Protect function group parameter located in the Protect function group. If a
password is configured, before you can move to the Protect function group
you must enter the previously configured password when the Move to Protect
function group parameter is displayed. If no password is configured
(configured to 0) the Move to Protect function group parameter will not be
displayed and the Protect function group can be moved to directly without
entering a password.

Setting the Password

EXAMPLE

Operating Procedure: To Configure the Password to 1234

Use the following procedure to configure the Password to Move to the Protect
function group.

Figure 4.61
gt b PVI/SP
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1. Press the (O] and [€@l keys simultaneously for at least the time configured
in the Move to Protect function group time parameter to move from the
Operation function group to the Protect function group.

Figure 4.62
= = ) |Operation/adjust-
O QT IZ | ment protection
1 Jom [N}
1 [N

2. Select the Password to Move to Protect function group parameter by
pressing the key.

Figure 4.63
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3. Press the [Ol and keys to set the parameter to 1234.
(To prevent configuring the password incorrectly, the (2] and [Ol keys or
and [O] keys must be pressed simultaneously to set the password.)

Figure 4.64
5 oo
% J l\l:_l
SESNTEL

Note: Protection cannot be cleared or changed without the password. Be
careful not to forget it.
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EXAMPLE

Operating Procedure: To Move to the Protect Function Group With a
Password of 1234

Use the following procedure to move to the Protect function group.

Figure 4.65

1

1. Press the (O] and [€8] keys simultaneously for at least the time
configured in the Move to Protect function group time parameter to
move from the Operation function group to the Protect function group.

Figure 4.66
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2. Press the & key to configure the parameter to 1234 (password input).

Figure 4.67
5 im0y
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3. Move to the Operation/Adjustment Protect parameter by pressing the
[OJ or @] key or leaving the setting for at least 2 seconds.

Figure 4.68
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PV Color Change

EXAMPLE

Operating Procedure: With No Password Set

Figure 4.69
gt b PV/ISP
| l
= L
BEx 00

1. Press the [Ol and keys simultaneously for at least the time
configured in the Operation/Adjustment Protect parameter to move
from the Operation function group to the Protect function group.

When a password is not configured, the Operation/Adjustment Protect
parameter will be displayed.

Figure 4.70
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Communications Operation Command to Move to the Protect function group

The Write Variable operation command can be used via communications to
write the password to the Move to Protect function group parameter. When
the correct passwotd is written, the display will change to the Operation/
Adjustment Protect parameter and writing the parameters in the Protect
function group will be enabled.

Note: If the Write Variable operation command is used to write the wrong
password to the Move to Protect function group parameter after the
correct parameter has been written, the Move to Protect function group
parameter will be displayed and any Write Variable operation
commands to write parameters in the protect function group will result
in operation errofs.

Note: If a password is not configured or if it is configured to 0, the display will
change to the Operation/Adjustment Protect parameter and writing the
parameters in the Protect function group will be enabled immediately.

PV Color Change Function

Use the PV color change function to configure the color of the PV display
(No. 1 display).
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There are three display colors, orange, red, and green, and you can select from
the following three modes and eight functions.

Figure 4.71
r 1 | PV change

—
L LIL JY |color

* Constant: This mode displays orange, red, or green all the time.

* Linked to Alarm 1: This mode switches the PV display color from red
to green when Alarm 1 turns ON or from green to red when Alarm 1
turns ON.

* Linked to PV stable band: This mode switches the PV display color
between red outside the PV stable band and green within PV stable
band, or between green outside the PV stable band and red within PV
stable band.

Set the PV stable band in the PV Stable Band parameter (Advanced
Setting function group).

* Default: The default is FEd (red).

The following table shows the display functions that can be configured using
the PV color change function.

Table 4.2
Mode Setting Function PV Color Change Application Example
Constant oRfh Orange Constant: Orange To match the display color with
other Controller models
REA Red Constant; Red To match the display color with
other Controller models
LRN Green Constant: Green To match the display color with
other Controller models
Linked to . Alarm
Alarm 1 © value
;' > ALM1 lit
: > PV
A
SP
ALM1 not Lit ALM1 Lit | Application Example
R-0 Red to Green Red Green To display the PV reached
signal
L-R Green to Red Green Red To display error signals

Note: Shading indicates default setting,
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Table 4.S (Continued)

Mode Setting Function PV Color Change Application Example
Linked to PV PV
PV Stable . stable ; stable .
Band band band !
Low Wi{hin %High
‘ ! Y
A
SP
Low Within PV stable | High Application example
band
R-0.k Red to Greento | Red Green Red To display stable status
Red
L-aR Greento Orange | Green Orange Red To display stable status
to Red
o-0A Orange to Green | Orange Green Red To display stable status
to Red
Link to PV Stable Band
Figure 4.72
1/ _ L |PV stable
v Ll |band

When the mode to link to the PV stable band is selected per Table 4.Z, the PV
display color will change according to whether the present value (PV) is lower
than, within, or higher than the PV stable band shown in Figure 4.73. The

width of the PV stable band is configured with the SP as the center, as shown

PV

below.
Figure 4.73
; PV stable ; PV stable ;
i band i band
Low Within High
4 P>
SP

The default band width is 5.0 (°C/°F) for controllers with
Thermocouple/Resistance Thermometer Multi-Inputs and 5.0% FS for

Controllers with Analog Inputs.
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Setting

Configuring the PV Color Change to Indicate Stable Status

To display the PV as a constant green color (to indicated a stable condition)
display when the PV is within +15.0°C of the set point, configure the PV
Color Change and PV Stable Band parameters.

PV Color Change = F'-LF (Red to Green to Red)

EXAMPLE

Operating Procedure

Note: Make sure you release the protection to Move to the Advanced Setting
function group before you configure the PV Color Change and PV
Stable Band parameters since both parameters are located in the
Advanced Setting function group. (Refer to steps 1...8 on page 4-31.)

Figure 4.74
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1. Press the [O] key for at least 3 seconds to move from the Operation
function group to the Initial Setting functon group.

Figure 4.75
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2. Select the Move to Advanced Setting function group parameter by
pressing the €& key.

Figure 4.76

|

O on
| |

o M=y
g ooy

- 65

Move to advanced function setting level



Parameter Adjustments & Application Considerations 4-43

3. Use the ¥ key to enter —169 (the password).
Move to the Advanced Setting function group by pressing the (<€ key or
leaving the setting for at least 2 seconds.

Figure 4.77
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4. Select the PV Color Change parameter by pressing the (<€l key.

Figure 4.78
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5. Press the & key to set the parameter to r-gr.

Figure 4.79
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6. Sclect the PV Stable Band parameter by pressing the (€€l key.

Figure 4.80
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7. Use the [&A] key to set the parameter to 15.0.

Figure 4.81
S0/ _
= _I_l
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8. To return to the Initial Setting function group, press the [O] key for at
least 1 second.

9. To return to the Operation function group, press the [O] key for at least
1 second.

Figure 4.82
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Alarm Delays
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Alarm Delays

For 900-TC8 and 900-TC16, ON and OFF timed delays can be configured for
the Alarm Outputs 1, 2, and 3. For 900-TC32, ON and OFF timed delays can
be configured for the Alarm Output 1.The ON and OFF delay for Alarm 1
operate only for the alarm process function. If Alarm Output 1 is configured
as an OR with other alarm functions (i.e., the Heater Burnout Alarm, HS
Alarm, or input error output alarm), the time delay feature will not function
for the other alarms. The ON and OFF delays for alarms 1, 2, and 3 also apply
to the individual SUB1, SUB2, and SUB3 indicators and to communications
status. The alarm ON delays will also function when power is turned ON or
when moving from the Initial Setting function group to Operation function
group (i.e., to software resets). All outputs will turn OFF and the OFF delays
will not function when moving to the Initial Setting function group or when an
alarm is output for an A/D converter etrot.

Operation of Alarm ON and OFF Timed Delays (for an Upper-limit Alarm)

Figure 4.83
Alarm ON Condition
PV
Y Alarm hysteresis
Alarm setting /
i ON delay
v settime
Alarm status [ EE— i OFF delay

set time

Alarm Latch = OFF
ON delay set time

AN

* The alarm will not turn ON if the time that the alarm is ON is equal to
or less than the configured ON delay configured time. Also, the alarm
will not turn OFF if the time that the alarm is OFF is equal to or less
than the OFF delay configured time.

* Ifan alarm turns OFF and then back ON during the ON delay time, the
time will be reset from the last time the alarm turns ON. Also, if an
alarm turns ON and then back OFF during the OFF delay time, the
time will be remeasured from the last time the alarm turns OFFE

Alarm will not turn ON.
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Parameters Related to Alarm Delays

Table 4.AA
Parameter Name Symbol Configurable Range
Alarm 1 ON delay A laN 0...999(s)
Alarm 2 ON delay (900-TC8, 900-TC16) | AdaN 0...999(s)
Alarm 3 ON delay (900-TC8) AdaN 0...999(s)
Alarm 1 OFF delay AlafF 0...999 (s)
Alarm 2 OFF delay (900-TC8, 900-TC16) | AcaF 0...999(s)
Alarm 3 OFF delay (900-TC8) A3aF 0...999(s)

Note: The default time values are 0 (i.e., the ON and OFF delays are disabled).

Note: The parameters are displayed when alarm functions are assigned and
when the alarm type is configured to any type but 0 (none).

EXAMPLE

Operating Procedure

The following example procedure shows how to configure ON and OFF delay
for Alarm Output 1.

An ON delay of 5 seconds and an OFF delay of 10 seconds will be configured.

Figure 4.84
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PV/SP

0oooo
J

[Jon
- LI

1. Press the [O] key for at least 3 seconds to move from the Operation
function group to the Initial Setting function group.

Figure 4.85

Input type

2. Select the Move to Advanced Setting function group parameter by
pressing the (<€) key.

Figure 4.86
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3. Press the M key to enter the password (—169) and move from the Initial
Setting function group to the Advanced Setting function group.

Figure 4.87
H — g — ) |Parameter
M L M I_ |initialization
595 oFF

4. Press the (<@ key to select the Alarm 1 ON Delay parameter.

Figure 4.88
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5. Press the & key to set the parameter to 5.

Figure 4.89
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6. Press the (<@ key to select the Alarm 1 OFF Delay parameter.

Figure 4.90
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7. Press the & key to set the parameter to 10.

Figure 4.91
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8. Press the [Ol key for at least 1 second to move from the Advanced
Setting function group to the Initial Setting function group.

Figure 4.92
% =ML Input type
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Loop Break Alarm

9. Press the [O] key for at least 1 second to move from the Initial Setting
function group to the Operation function group.

Figure 4.93
gt C PVISP
= g
g DD

Loop Break Alarm (LBA)

With a Loop Break Alarm, there is assumed to be an error in the operation
control loop if the control deviation (SP — PV) is greater than the threshold
you configure in the LBA Level parameter and if the control deviation is not
reduced by at least the value you configure in the LBA Detection Band
parameter within the LBA Detection Time parameter.

Figure 4.94 provides an example of the operation of the Loop Break Alarm
detection and time operation.

Figure 4.94
A
} LBA Level
Set point [———————————===—=
P h 4 LBA Level
__________________________________________ LBAband ______ yLBAband }
& : : r T~
! ! ! L LBA band ' PV
i__BAt_detec- . 1 Areawhere LBA | LBA detection , A ! LBA detection !
lon ime ' 'isnotdetected ' time 1 LBA detection: 0 !
1 1 1 1 tlme 1 1
. t———p—p; P,
v . s s s s
(1) (A (3) (4) (5)A (6)A (7)A
LBA OFF LBA ON LBA OFF LBA ON

If the control deviation is reduced in the area between 1 and 2 (i.e., the set
point is approached) and the amount the control deviation is reduced is at least
equal to the LBA Band, the Loop Break Alarm will remain OFE

The process value is within the LBA Level between 3 and 4, and thus Loop
Break Alarm will not be detected. (The Loop Break Alarm will remain OFE)

If the process value is outside the LBA Level between 4 and 5 and the control

deviation is not reduced by at least the LBA Band within the LBA Detection
Time, the Loop Break Alarm will turn ON.
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If the control deviation is reduced in the area between 5 and 6 (i.e., the set
point is approached) and the amount the control deviation is reduced is at least
equal to the LBA Band, the Loop Break Alarm will turn OFE

If the control deviation is reduced in the area between 6 and 7 (i.e., the set
point is approached) and the amount the control deviation is reduced is less

than the LBA Band, the Loop Break Alarm will turn ON.

* If the LBA Detection Time, LBA Level, LBA Detection Band, and PID
settings are not appropriate, alarms may be detected inappropriately or
alarms may not be output when necessary.

* Loop break alarms may be detected if unexpectedly large process
disturbances occur continuously and a large deviation does not decrease.

* If a loop break occurs when the set point is near the ambient
temperature, the temperature deviation in a steady state may be less than
the LBA level, preventing detection of the loop break.

* If the set point is so high or low that it cannot be reached even with a
saturated manipulated variable, a temperature deviation may remain
even in a steady state and a loop break may be detected.

* Loop Break Detection in not possible if a fault occurs that causes an
increase in temperature while control is being applied to increase the
temperature (e.g., an SSR short-circuit fault).

* Loop Break Detection in not possible if a fault occurs that causes a
decrease in temperature while control is being applied to decrease the
temperature (e.g., a heater burnout fault).
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Parameters Related to Loop Break Alarms

Table 4.AB
Configurable Range Application
Parameter Name | Symbol Sensor Type (Units) Considerations
LBA Detection Time | Lh&H 0...9999 (s) Setting 0 disables the LBA
function.
LBA Level LhAL Controllers with 0.1...999.9 (°C/°F) ©@ Default: 8.0 (°C/°F)
Thermocouple and
Resistance Thermometer
(RTD) inputs
Controllers with Analog 0.01...99.99 (%FS) Default: 10.00% FS
Inputs
LBA Band LhAR Controllers with 0.0...999.9 (°C/°F) ©@ Default: 3.0 (°C/°F)

Thermocouple and
Resistance Thermometer
(RTD) inputs

Controllers with Analog
Inputs

0.00...99.99 (%FS)

Default: 0.20% FS

© Set NONE as the unit for analog inputs.

* A loop break alarm can be output by setting the Alarm 1 Type to 12

(LBA).

¢ Asetting of 12 (LBA) can be configured for Alarm 2 or 3 but the setting

will be disabled.

* Loop breaks are not detected during SP Ramp operation.

* Loop breaks are not detected during Auto-Tuning, Manual operation, or
while the controller is stopped.

effective for the loop break alarm.

Automatically Setting the LBA Detection Time

If the Alarm 1 Latch parameter is configured to ON, the latch will be

* The LBA Detection Time is automatically configured by Auto-Tuning,
(Howevet, it is not configured automatcally for heating/cooling

control.)

¢ If the optimum LBA Detection Time is NOT obtained by Auto-Tuning,
configure the LBA Detection Time parameter (Advance Setting

function group).
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Determining the LBA Detection Time

To manually configure the LBA detection time, configured the LBA Detection
Time parameter to twice the LBA reference time given in the example below.

EXAMPLE

Procedure
1. Set the output to the maximum value.

2. Measure the time required for the change in the input to reach the LBA

band.
Figure 4.95
Measurement time

Temperature @ 1M ' PV

.
A
; g " LBA band
MV = 100%
Time

| LBA detection time = Tm x 2 |

3. Set the LBA Detection Time parameter to two times the measured time.
LBA Level

Configure the control deviation when the control loop is working propetly.

The default is 8.0 (°C/°F) for Controllers with Thermocouple/Resistance
Thermometer Multi-Inputs and 10.00% ES for Controllers with Analog
Inputs.

LBA Band

There is assumed to be an error in the control loop if the control deviation is
greater than the threshold configured for the LBA Level parameter and if the
control deviation does not change by at least the value configured for the LBA
Band parameter.

The default is 3.0 (°C/°F) for Controllers with Thermocouple/Resistance
Thermometer Multi-Inputs and 0.20% ES for Controllers with Analog Inputs.
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EXAMPLE

Operating Procedure: Loop Break Alarm Configurations

In this example, the LBA Detection Time is configured to 10, the LBA Level is
configured to 8.0, and the LBA Band is configured to 3.0.

Figure 4.96
gt b g PV/SP
= L
on [Inln]
e i

1. Press the [Ol key for at least 3 seconds to move from the Operation
function group to the Initial Setting function group.

Figure 4.97
% = n_ L Input type
H LV

O Jon
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2. Select the Alarm 1 Type parameter by pressing the (<€ key.

Figure 4.98
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Alarm 1 type

~
-
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3. Press the & key to configure the Alarm 1 Type parameter value to 12.

Figure 4.99

4. Select the Move to Advanced Setting function group parameter by

pressing the €€ key.
Figure 4.100
S 9w = 1/ | Move to Advanced
= J10 (1310 | Setting Function Group
CJon [y
i L
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5. Press the ] key to enter the password (=169), and move from the
Initial Setting function group to the Advanced Setting function group.

Figure 4.101
E =g — | Parameter
M L I IC | initialization
O Jon gy gy g
[ ][] o

6. Select the LBA Detection Time parameter by pressing the (€€ key.

Figure 4.102
= ) 1 7| LBA detection
O L O |tme
= N
[ Jom [n]
o L

7. Press the & key to set the parameter to 10.

Figure 4.103
5T Lo
= Lo
Odon i
[ [ [ (15

8. Select the LBA Level parameter by pressing the [ key.

Figure 4.104
%"E' ] LBA level
S Lol
Jon [
|- [N

9. Press the & key to set the parameter to 8.0. (Note: The default is 8.0.)

10. Select the LBA Band parameter by pressing the (€€l key.

=55 Lo

= Ly l_'_'_l

=== 8.0

Figure 4.105

%T, ] LBA band
S Lono

I Jon mn

[ ]| .

11. Press the &) or [ key to set the parameter to 3.0. (Note: The defaultis

3.0.)

Figure 4.106
ST oL
5 Ly l_l_l
s 30
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Performing Manual Control

12.

Press the [O] key for at least 1 second to move from the Advanced
Setting function group to the Initdal Setting function group.

Figure 4.107
E —m _L Input type
g Lo
50 5
13. Press the [Ol key for at least 1 second to move from the Initial Setting

function group to the Operation function group.

Figure 4.108
gt b I g PV/SP
= |
on mr
%%D III_U_I

Manual Operation

You (the operator) can take manual control of the manipulated variable when
the PV/MV parameter is displayed in the Manual Control function group. The
final MV (Manipulated Variable) used in automatic mode will be used as the
initial manual MV when moving from automatic mode to manual mode. In
manual mode, the change value will be fixed immediately and reflected in the
actual MV (bumpless transfer).

Note:

Manual operation can be used only for PID control.
The automatic display return function will not operate in manual mode.

Balanceless-bumpless operation will be performed for the MV when
switching from manual operation to automatic operation. (Refer to the
Note on page 4-53.)

If a power interruption occurs during manual operation, manual
operation will be restarted when power is restored using the same MV as
when power was interrupted.

Switching between automatic and manual operation is possible for a
maximum of one million times.

In balanceless-bumpless operation, the MV before switching is used
inidally after the switch and then gradually changed to achieve the
proper value after switch to prevent radical changes in the MV after
switching operation.
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The overall manual operation is illustrated in the following figure.

Figure 4.109 — Overall Manual Operation

MV (%)
A

T

0 - 2 7y ry : > Time

! MV switched  OFF  ON ;
Power in-
: terrupted
(Automatic ) ———

Table 4.AC —Related Displays and Parameters

Balanceless-bumpless

Parameter Name Symbol Function Group Remarks

PV/MV (Manual MV) Manual Control function group | —5.0...105.0 (heating/cooling control:
-105.0...105.0)

Auto/Manual Switch -M Operation function group Switches between automatic and manual modes.

Auto/Manual Select AMAd Advanced Setting function Enables switching between automatic and

Addition group manual modes.

Note: Refer to Output Adjustment Functions on page 4-75 for information on the
ptiority for the MV.

Manual MV Limit Enable

When the Manual MV Limit Enable parameter is configured to ON (enabled),
the MV limits will function and the setting range for the Manual MV
parameter will be between the MV upper limit and the MV lower limit. When
the parameter is configured to OFF (disabled), MV limits will not function.

Table 4.AD
Parameter Name Setting Range Default
Manual MV Limit Enable | OFF: Disabled, ON: Enabled ON

Moving to the Manual Control function group (Refer to Figure 4.110)

In the Operation function group select the Auto/Manual parameter and then
press the [O] key for at least 3 seconds to switch to the manual mode and to
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display the Manual Control function group. It is not possible to move to any
displays except for the PV/MV parameter duting manual operation. Press the
(O] key for at least 1 second from the PV/MYV display in the Manual Control
function group to return to automatic mode and display the top parameter in
the Operation function group.

Note: To use the Manual Control mode, the Auto/Manual Select Addition
parameter must first be configured to ON in the Advanced Setting
function group (refer to Figure 4.115 on page 4-57).

Figure 4.110
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For 900-TC8 and 900-TC16, if an event input is configured to MANU
(Auto/Manual), the Auto/Manual Switch parameter will not be displayed. Use
the event input to switch between automatic and manual modes.

Note: Even when controller operation is stopped, the manual control of the
MYV is given priority over other functions.
Controller auto-tuning and self-tuning will stop when the Manual Mode
is entered.

Note: If the SP ramp function is operating, it will continue even when the
manual mode is entered.
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Using the PF Key to Move to the Manual Control Level

1. When the PF Setting parameter is configured to A-M (Auto/Manual),
pressing the PF Key for at least one second while in the adjustment or
operation group will change the mode to manual mode and move to the
manual control function group. During manual operation it is not
possible to move to any displays other than PV/MV (Manual MV).
Press the PF Key for at least one second from the PV/MV display in the
manual control mode to change the mode to automatic mode, move to
the operation function group, and display the top parameter in the
operation function group.

2. For 900-TC8 and 900-TC16, when MANU (Auto/Manual) is selected
for an event input, the Auto/Manual Switch parameter is not displayed.
In that case, switching between auto and manual mode is executed by
using an event input.

Auto/Manual Select Addition

The Auto/Manual Select Addition parameter must be configured to ON in the

Advance Setting function group before it is possible to move to manual mode.
The default is OFFE.

Note: 1.  Priority of Manual MV and Other Functions
Even when operation is stopped, the manual MV is given priority
over other functions. Auto-tuning and self-tuning will stop when
manual mode is entered.

Note: 2. Manual MV and SP Ramp
If operating, the SP ramp function will continue even when man-
ual mode is entered.
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EXAMPLE

Operating Procedure
Use the following procedure to set the manipulated variable in Manual mode.

Figure 4.111
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1. Press the [O] key for at least 3 seconds to move from the Operation
function group to the Initial Setting function group.

Figure 4.112

% ll) ) |Input type

- LN

i 5

2. Select the PID ON/OFF parameter by pressing the <] key and select

PID mode.
Figure 4.113
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3. Select the Move to Advanced Setting function group parameter by
pressing the (<€ key.

Figure 4.114

5 1M = 1/ | Move to Advanced
{LIV | Setting Function Group

Press the ¥ key to enter the password (—169), and move from the Initial
Setting function group to the Advanced Setting function group.

Figure 4.115
H — g — ) |Parameter
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4. Select the Auto/Manual Select Addition parameter by pressing the

key.

Figure 4.116
% M o Auto/manual
= oQ select addition
ClJon CC
[ [ o

5. Use the [&A] key to set the parameter to ON.

Figure 4.117
3 M
= oo
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6. Press the [O] key for at least 1 second to move from the Advanced
Setting function group to the Initdal Setting function group.

Figure 4.118
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7. Press the [O] key for at least 1 second to move from the Initial Setting
function group to the Operation function group.

8. Select the Auto/Manual Switch parameter by pressing the (€&l key.

Figure 4.119
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0 7 T ) (|switch
(]
[ Jon
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9. Press the [O] key for at least 3 seconds to move from the Operation
function group to the Manual Control function group.

Figure 4.120
%"E C PVIMV
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10. Press the A or ] key to set the manual MV. (In this example, the MV
is configured to 500%.) Note: The manual MV setting must be fixed,
but values changed with key operations are reflected in the control
output immediately.

Figure 4.121
0t C
e
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11. Press the [O] key for at least 1 second to move from the Manual
Control function group to the Operation function group.

Figure 4.122
gt g PV/SP
= |
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EXAMPLE

Auto/Manual Example Operating Procedure

In this example, A-M is configured for the PF Setting parameter (900-TC8
only).

1. Press the [O] Key for at least three seconds to move from the Operation
to the Initial Setting function group.

Figure 4.123 — Operation function group
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Figure 4.124 — Initial Setting function group
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2. Select the Move to Advanced Setting parameter by pressing the <2 Key.

Figure 4.125

0ooood
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3. Select the PID ON/OFF parameter by pressing the [&] Key.

Figure 4.126
= 1 = 1/ | Move to Advanced
= FUV LUV | Setting Group
[ Jon 1
Doo Li

4. Select the Move to Advanced Setting parameter by pressing the (<2 Key

5. Press the ] Key to enter the password (-169), and move from the
Initial Setting function group to the Advanced Setting function group.

Figure 4.127
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6. Select the Auto/Manual Select Addition parameter by pressing the
Key.

Figure 4.128

) 1| Auto/Manual
J (1711 | Select Addition

7. Use the A Key to set the parameter to ON.

Figure 4.129
5 OMIO
g oo
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8. Press the €0 Key to select the PF Setting parameter and confirm that it
is set to “A-M.” (“A-M” is the default setting)

Figure 4.130
= -
= I~
g5 A-M
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9. Press the [O] Key for at least one second to move from the Advanced
Setting function group to the Inital Setting function group.

Figure 4.131
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10. Press the [O] Key for at least one second to move from the Initial
Setting function group to the Operation function group.

11. Press the PF Key for at least one second to move from the Operation to
the Manual Control function group.

Figure 4.132
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12. Press the & or ¥ Key to set the manual MV. (In this example, the MV
is set to 50.0%.)

Figure 4.133
0t C
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Note: The manual MV setting must be saved, but values changed with key
operations are reflected in the control output immediately.

13. Press the PF Key to move from the Manual Control function group to
the Operation function group.

Figure 4.134
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Using the Transfer Qutput
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Transfer Output Function

Fort 900-TC8 and 900-TC16, if a control 1 output is an analog linear current
output it can be used as a transfer output. To use the transfer output, configure
the Transfer Output Type parameter to any setting other than OFF (refer to
Table 4.AE).
When the Transfer Output Type parameter is configured to any setting other
than OFF, the Transfer Output Upper-Limit and Transter Output
Lower-Limit parameters will be enabled.

Transfer Output Type

Table 4.AE — Using Transfer Input

Transfer Output Type | Symbol Configurable Range

OFF @ afF —

Set Point P SP Lower-Limit to SP Upper-Limit
Set Point during SP SP-M SP Lower-Limit to SP Upper-Limit
ramp

PV Py Sensor setting range Lower-Limit to

Sensor setting range Upper-Limit or
Scaling Lower-Limit to Scaling
Upper-Limit

MV Monitor (heating) M

—5.0...105.0 (heating/cooling control:
0.0...105.0) ®

MV Monitor (cooling) L-Mv

0.0...105.0@®

@ The default Transfer Qutput Type is OFF. If the Transfer Output Type is configured to OFF, the function assigned
in the Control Output 1 Assignment parameter will be output to Control Output 1.

® The difference between the transfer output value and the linear current output value is illustrated in the
following example and Figure 4.135.
If the linear output is used as the transfer output when the linear current output type is configured to 4...20
mA, 4.0 mA will be output for 0% and 20.0 mA will be output for 100%.
When a linear output is used for the control output, 3.7 mA is output for 0% and 20.3 mA is output for 100%
when the control output for heating is selected to ensure that the control object is controlled at 0% and 100%.

Figure 4.135 — When the Linear Current Output Type is Set to 4 to 20 mA
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100
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Transfer Output Scaling

* Reverse scaling is possible by configuring the Transfer Output
Lower-Limit parameter larger than the Transfer Output Upper-Limit
parameter. If the Transfer Output Lower-Limit and Transfer Output
Upper-Limit parameters are configured to the same value when 4...20
mA is configured, the transfer output will output continuously a 0% (4
mA) signal.

* If the SP, SP during SP ramp, or PV is selected as the Transter Output
Type, the Transfer Output Lower-Limit and Transfer Output
Upper-Limit parameters will follow the values configured for the
respective parameter’s Upper- and Lower-Limits concerning changes in
the Upper- and Lower-Limits of the SP limiter and temperature units.

* If the MV for heating or MV for cooling is selected as the Transfer
Output Type, the Transfer Output Lower-Limit and Transfer Output
Upper-Limit parameters will be initialized to 100.0 and 0.0, respectively,
when a switch is made between standard control and heating/cooling
control using the Standard or Heating/Cooling parameter.

* When the linear current type is configured as 4...20 mA, the transfer
output Upper-Limit is configured to 90.0, and the transfer output
Lower-Limit 1s configured to 10.0 is shown in the following graph (refer
to Figure 4.130).

* For scaling from 0.0...100.0%, 0.0% will be the output for —5.0...0.0,
and 100% will be the output for 100.0...105.0.

Figure 4.136 — When the Linear Current Output Type is Set to 4 to 20 mA
Output current (mA)

A
20 [-mmmmmm e e
4
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EXAMPLE

Operating Procedure

The following procedure configures the Transfer Output Type as a SP with a
range (limit) of —50...200.

Figure 4.137 — Operation function group
T C PV/SP
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1. Press the [Ol key for at least 3 seconds to move from the Operation
function group to the Initial Setting function group.

Figure 4.138
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2. Select the Transfer Output Type parameter by pressing the r£ 5.

Figure 4.139
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3. Press the [A] key to select 5F (set point).

Figure 4.140

4. Select the Transfer Output Upper-Limit parameter by pressing the

key.

Figure 4.141
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He= 1300
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5. Use the key to set the parameter to 200. The default is 1300.

Figure 4.142
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6. Sclect the Transfer Output Lower-Limit parameter by pressing the

key.

Figure 4.143
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7. Use the & key to set the parameter to —50. The default is —200.

Figure 4.144
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8. To return to the Operation function group, press the [O] key for at least

1 second.
Figure 4.145
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Using the Simple Program

Function

Simple Program Function

The simple program function can be used to perform a simple one step ramp

and soak operation.

Figure 4.146
SP

Set point

Wait band

Wait band

A
RSET — STRT

. A
‘“¢— Soak time —»<«— END display —

Select either

T

END output

STOP or RUN.

The simple program will start when the Program Start parameter is changed
from RSET to STRT. END will be displayed on the No. 2 display and the
output assigned as the program end output will turn ON after the time
configured in the Soak Time parameter has expired in the wait band. The
Program Pattern parameter can be used to select moving to STOP mode or
continuing operation in RUN mode after the program ends.

Table 4.AF —Parameters Related to the Simple Program Function

Display Function

Parameter Name Symbol Configurable (Monitor) Values | Units Group

Program Pattern PLERN OFF, STOP, CONT — Initial Setting
Program Start PREE RSET, STRT — Operation

Soak Time Sofl 1...9999 min or h Adjustment

Soak Time Unit £-U m (minutes)/h (hours) — Advanced Setting
Wait Band WE-h OFFor0.1...9999 @ °Cor°F @ ® | Adjustment

Soak Time Remain Monitor SRER 0...9999 min or h Operation
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© The configurable units for the Wait Band parameter is %FS for Controllers with Analog Inputs and the range is

OFF or 0.01...99.99.

® Units configured for Controllers with Thermocouple/Resistance Thermometer Multi-inputs. Set NONE as the

unit for Controllers with Analog Inputs.



Parameter Adjustments & Application Considerations 4-67

Program Pattern

Either of two program patterns (STOP or Continue) can be selected. The
simple program operation will not be performed if the Program Pattern
parameter is configured to OFFE.

Pattern 1 (STOP)

Control will stop and the STOP control mode will be entered when the simple
program has ended.

Figure 4.147

PV, : :
A : 7y : >
RSET — STRT 14— Soak time ———»<—— END display —
. B END output
Automatically switches
from RUN to STOP control
mode.
Pattern 2 (CONT)

Control will continue in RUN control mode when the simple program has

ended.

Figure 4.148
A
Set pOint | -----nn-nnn-- ——— _4--- Waitband
o R S Wait band
A i , i : >
RSET — STRT 1+— Soak time ———»<«——END display —
' END output

RUN mode continues.
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Starting Method

Any of the following three methods can be used to start the simple program.
¢ Setting the Program Start parameter to STRT.

¢ For 900-TC8 & 900-TC16: Turning ON an event input. (The program

start must be assigned to an event input. Refer to the Note on page
4-68.)

* Starting with an Operation Command using communications. (When
the program start is not assigned to an event input.)

Note: When an event input is used to start and reset the simple program,
writing is performed to EEPROM. Be sure to consider the write life (1
million writes) of the EEPROM in the system design. When the
program start is assigned to an event input, the Program Start
parameter will function as a monitor display, and the RSET/STRT
displays can be used to check when the event input has started or reset
the simple program. When this is done, the Program Start parameter
functions as a monitor display only and cannot be changed using key
operations. If the Program Pattern parameter is configured to OFF, the
event input assignment setting will be initialized to NONE.

Soak Time and Wait Band

Figure 4.149

A / Wait band

Set point f=======-====----- A1 = RSP G

.....................

Wait band

\/

A
RSET — STRT

O @ e @

A
Soak time
remain

Y

Set point Set point

The wait band is the fixed band within which the process value is stable in
respect to the set point. The soak time is measured within the wait band. The
timer that measures the soak time operates only when the process value is
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within the wait band around the set point (i.e., SP & wait band). In the
pre-ceding diagram, the timer will be stopped between the start and (1), (2) and
(3), and (4) and (5) and will measure the time only between (1) and (2), (3) and
(4), and (5) and the end.

Note: If the wait band is configured to OFE, the wait band will be treated as

infinity and the timer will measure time continuously after changing
from RSET to STRT.

Operation at the Program End

Display at the Program End

When the program ends, the process value will be displayed on the No. 1
display (refer to Note below) and the set point and End will be alternately
displayed on the No. 2 display at 0.5 second intervals.

Note: One of the following displays: PV/SP, PV only, or PV/MV.
Figure 4.150

I:l -, .

= 1

% ' ,_ L’ ol ' Displayed alternately.

[ Jom gy Y | (121
OO0 —Coivg— €.-——» oo
/ | AN
Program End Output

In the case of 900-TC8 and 900-TC16, When the Program Pattern parameter
is changed from OFF to STOP or CONT, the Auxiliary Outputl Assignment
parameter will automatically be configured to the END output. When the
Program Pattern parameter is changed from STOP or CONT to OFF, the
Alarm 1 Output Assignment parameter will automatically be initialized to
ALMT1. The output assignment parameters can also be used to assign the
program END output to any output.

In the case of 900-TC32, When the Program Pattern parameter is changed
from OFF to STOP or CONT for the 900-TC32, the Auxiliary Output 1
Assignment parameter will automatically be set to the END output. When the
Program Pattern parameter is changed from STOP or CONT to OFF, the
Alarm 1 Output Assignment parameter will automatically be initialized to
ALM1. When using heating/cooling control and the Program Pattern
parameter is changed from OFF to STOP or CONT, the END output will not
be assigned to an output. Use the output assignment parameters to assign the
program END output to the desired output.
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The program END output is also provided in communications status.
Clearing the Program End Status

The program END output and display will be cleared when the Program Start
parameter is changed from STRT to RSET. The setting is changed from STRT
to RSET while the Program Start parameter is displayed.

The program END status can also be cleared using an event input. If the
program start function is assigned to an event, however, the program end
status cannot be cleared from the Program Start parameter display, which will
function only as a monitor display.

EXAMPLE

Operating Procedure
Perform the following procedure to use the simple program function.

In this example, the program pattern will be configured to STOP, the soak
time to 10 min, and the wait band to 3.

Figure 4.151
A

Wait band = 3

Set point |-

»

A : A o
RSET — STRT ‘«— Soak time = 10 min——»«——END display——»

sTOP END output

Figure 4.152 —Operation function group

BT - |PVISP
L

I
= [IRIR}

ooooo
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1. Press the [Ol key for at least 3 seconds to move from the Operation
function group to the Initial Setting function group.

Figure 4.153

Input type

 —
™

gooooo
as r~ (
(M

|
|

2. Select the Program Pattern parameter by pressing the [<@ key.

Figure 4.154
=5 1 10| Program Pattern
g v
%%E arir

3. Use the & key to set the parameter to STOP.

Figure 4.155
5 O D
% [ AN A
O9= Staf

4. Press the [O] key for at least 1 second to move from the Initial Setting
function group to the Operation functon group.

Figure 4.156
gt aC PV/ISP
= L
Hee Db

5. Press the [O] key to move from the Operation function group to the
Adjustment function group.

Figure 4.157
= 1 1 |Adjustment
= L 700 | function group
Oom display
| -

6. Select the Soak Time parameter by pressing the key.

Figure 4.158
H = = 1/ |Soaktime
g5 o
[ Jon [}
o !
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7. Use the [&] key to set the parameter to 10. (The soak time unit is
configured in Soak Time Unit parameter in the Advance Setting
function group. The default is / (minutes).

Figure 4.159
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8. Select the Wait Band parameter by pressing the (<! key.

Figure 4.160
|

TR
0 omWE T 0O

Wait band

9. Use the & key to set the parameter to 3.0.

Figure 4.161
5L L
g e
JJon anr
| .

10. Press the [Ol key to move from the Adjustment function group to the
Operation function group.

Figure 4.162
gt b g PV/SP
= L
g DD
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Set point - +-

EXAMPLE

Using a Simple Program

The program will be started by changing the configuration of the Program
Start parameter. The following shows an example using a simple program with
the program pattern configured to STOP.

Figure 4.163

L Wait band

Soak time ! Soéktinhei ESoak ti'me
—p o ! —
END display
END output
1 4
RUN : |STOP|RUN
RUN/STOP by I
status ' o
AIL Y j RS:T AI !
STRT |RSET | STRT : & STRT
Program —_— Y H A : N
start : :
v v v \ \ A v Vv A v
(1 (2) (3) (4) (5) (© (7) (8) 9 (10)
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Table 4.AG
Timing Description
(1) The Program Start parameter was changed from RSET to STRT using either an event or key operations.
The RUN/STOP status automatically changes to RUN mode when the above operation is performed.
(2) The Program Start parameter was changed from STRT to RSET using either an event or key operations before
the soak time expired.
The RUN/STOP status automatically changes to STOP mode when the above operation is performed.
(3) The Program Start parameter is again changed from RSET to STRT using either an event or key operations.
The RUN/STOP status will automatically change to RUN mode when the above operation is performed.
(4) The RUN/STOP status automatically changes to STOP mode when soak time expires.
END flashes on the No. 2 display and the program END output turns ON.
(5) The Program Start parameter is changed from STRT to RSET using either an event or key operations.
The END display is cleared and the program END output turns OFF.
(6) Key operations are used to switch the RUN/STOP status to RUN with the Program Start parameter configured
to RSET (stopped).
Normal control operation is started.
(7) The Program Start parameter is changed from RSET to STRT after the process value stabilizes.
The RUN/STOP status remains as RUN.
(8) Key operations are used to change the RUN/STOP status to STOP (during program operation).
Measuring the soak time is continued within the wait band. (Measuring the soak time stops when the process
value leaves the wait band.)
(9) Key operations are used to change the RUN/STOP status to RUN.
Measuring the soak time is continued within the wait band (continuing from the time between (7) and (9)).
(10) The RUN/STOP status automatically changes to STOP mode when the measured time reaches the soak time.

END flashes on the No. 2 display and the program END output turns ON.
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Output Adjustment
Functions

Output Limits

Output limits can be configured to limit the output using the Upper- and
Lower-Limits to the calculated MV.

The following MV takes priority over the MV limits.

* Manual MV

* MV at stop

* MV at PV error
Figure 4.164

Output $

,———- 100%
7

7

MV upper limit

MV lower limit f--- ~

7
- 0%

Note: 1. When the manual MV limit is enabled, the manual MV will be
restricted by the MV limit.

Note: 2. For heating/cooling control, Upper- and Lower-Limits are config-
ured of overall heating/cooling control. (They cannot be config-

ured separately for heating/cooling,)
Figure 4.165
Output 4 Heating MV Cooling MV

-———n r—_———

MV lower limit \ 4

MV upper limit |----

MV at Stop

You can configure the amount the MV is output during the controller STOP
mode using the MV at Stop parameter. For heating/cooling control, the MV at
Stop will apply to the cooling side if the MV is negative and to the heating side
if the MV is positive. When configuring the MV at Stop parameter also
configure the MV at Stop and Error Addition parameter (Advanced Setting
function group) to ON. The default is 0.0, so an MV will not be output for
either standatd or heating/cooling control.
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Table 4.AH
Parameter | Configurable Range Unit Default
MV at Stop | —5.0...105.0 for standard control % 0.00
—105.0...105.0 (heating/cooling control)

Note: The order of priority is as follows: Manual MV > MV at stop > MV at
PV error.

MV at PV Error

You can configure the amount the MV is output during an input error
condition. The MV at stop takes priority when stopped and the manual MV
takes priority in manual mode.

Table 4.Al
Parameter Configurable Range Unit | Default
MV at PV error | —5.0...105.0 for standard control % 0.0
—105.0...105.0 (heating/cooling control)

Note: The order of priority is as follows: Manual MV > MV at stop > MV at
PV error.

The order of priority of the MVs is illustrated in the following diagram.

PID
calculations

Figure 4.166
MV upper limit MV at PV Error Manual MV 0
v RUN/STOP
Manipulated variable 6 6
(O_I_%O_I_(O — Output
Input error Auto/manual switch
Time
? MV at Stop
MV lower limit
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Using the Extraction of Square Root Parameter

Extraction of Square Roots

Figure 4.167 — Extraction of Square Root Enable

g Cro
=
B85 off

* For analog inputs, the Extraction of the Square Root parameter is provided
for inputs so that differential pressure-type flow meter signals can be directly
input.

* The default setting for the Extraction of Square Root parameter is OFFE. The
Extraction of Square Root Enable parameter must be configured to ON in
order to use this function.

Figure 4.168 — Extraction of Square Root Low-cut Point
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* If the PV input (i.e., the input before extracting the square root) is higher
than 0.0% and lower than the low cut point configured in the Extraction of
Square Root Low-Cut Point parameter, the results of extracting the square
root will be 0.0%. If the PV input is lower than 0.0% or higher than 100.0%,
extraction of the square root will not be executed, so the result will be equal to
the PV input. The low-cut point is configured as normalized data for each
input, with 0.0 as the lower limit and 100.0 as the upper limit for the input
setting range.

Figure 4.169 —Extraction of the Square Root

Extraction of
square root A
100% FS

/ Extraction of square
/ '/root low-cut point

\

0 100% FS
Argument 1 (Input Data)
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Table 4.AJ
Parameter Name Configurable Range Unit Default
Extraction of the Square Root Enable OFF: Disabled, ON: Enabled OFF
Extraction of Square Root Low-cut Point 0.0...100 % 0.0
Operating Procedure

Publication 900-UMO07D-EN-E - January 2011

This procedure sets the Extraction of Square Root Low-cut Point parameter to

10.0%

Figure 4.170 — Operation function group

arC
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PV/SP

1. Press the [O] Key for at least three seconds to move from the Operation to
the Initial Setting function group.

Figure 4.171
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Input Type

2. Press the [<@| Key to select the Extraction of Square Root Enable parameter.

Figure 4.172
5 Cno
= pu l_il n
oo aff

Extraction
of Square
Root Enable

3. Use the & Key to select ON.

Figure 4.173
=5 Cno
g n
CIC0on gyl
- LU

Extraction
of Square
Root Enable
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4. Press the [O] Key for at least one second to move from the Initial Setting to
the Operation function group.

Figure 4174
gt - |PVISP
= Ca
on 1171
%%D Ill'_lll_l

5. Press the [O] Key to move from the Operation function group to the
Adjustment function group.

Figure 4.175

l‘ —
.
—r—
|
-
U
-
-

0ooood
0e

|
|

6. Select the Extraction of Square Root Low-cut Point parameter by pressing
the €€l Key Operating Procedure

Figure 4.176
=5 [ 10 o |Extraction of
O 34NV 1~ | Square Root
= ~ |Low-cut Point

7.Use the I Key to set the parameter to -10.0.

Figure 4.177
O ~ = = | Extraction of
% LU'\”‘\',U Square Root
%[Io—- ~ [ | Low-cut Point
1] (YN

8. Press the [O] Key to return to the Operation function group.

Figure 4.178
gt C PV/SP
= L
SEx Wh
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Setting the Rate of MV Variation

The MV Change Rate Limit parameter sets the maximum allowable rate of
change in the MV in units of percent per second. If the change in the MV
exceeds this setting, the MV will be changed by the MV change rate limit untl
the calculated value is reached. This function is disabled when the setting is
0.0.

The MV Change Rate Limit parameter does not function in the following
situations:

* In manual mode

* During ST execution (Cannot be configured when ST is ON.)
* During AT execution

* During ON/OFF control

* While stopped (during MV at Stop output)

* During MV at PV Error output

Table 4.AK
Parameter Name Configuration Range Units Default
MV Change Rate Limit 0.0..100 %/s 0.0

Operating Procedure

This procedute sets the MV Change Rate Limit to parameter 5.0%/s. The
related parameters are as follows:

PID-ON/OFF = PID
ST = OFF

Figure 4.179 — Operation function group

E"E C PVI/SP
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1. Press the [O] Key for at least three seconds to move from the Operation
function group to the Initial Setting function group.

Figure 4.180
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2. Select the PID ON/OFF parameter by pressing the (<€) Key.

Figure 4.181
0 SN ) PID-ON/OFF
= "“’_".’T
HES oNof

3. Use the & Key to select 2-PID control.

Figure 4.182

= L) PID-ON/OFF
o LINCL

[
[

o =
||| IULEII

4. Press the (<@l Key to select the ST parameter.

Figure 4.183
5 Co|®T
g AL
OO0 g
| (g

5. Press the ] Key to select OFE

Figure 4.184
% L ST
5 L
5595 afFF

6. Press the [O] Key for at least one second to move from the Initial Setting to

the Operation function group.

Figure 4.185
gt b PV/SP
= L
on 1
5= (]|

7. Press the [O] Key to move from the Operation function group to the

Adjustment function group.

Figure 4.186
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8. Press the <€ Key to select the MV Change Rate Limit parameter.

Figure 4.187
H - |MV
= [N l'-\'l'_ Change
%l:lon r | Rate Limit
| [N

9. Use the & Key to set the parameter to 5.0.

Figure 4.188
=R u TR 1)
= 10V I | Change
O Jon T r1 | Rate Limit
[ ] .

10. Press the (O] Key to return to the Operation function group.

Figure 4.189
gt b PVISF
= (g
55 00
Setting the PF Key

PF Setting (Function Key)

Pressing the PF Key for at least one second executes the operation configured
in the PF Setting parameter (900-TC8 only).

The possible operations are outlined in the below table.

Table 4.AL

Set Value | Symbol | Operation Function

OFF oFF Disabled Does not operate as function key

RUN RLUN RUN Specifies RUN status

STOP SEoF | STOP Specifies STOP status

R-S R-5 RUN/STOP reverse | Specifies reversing the RUN/STOP
operation operation status

AT-2 HE-Z | 100% AT Specifies reversing the 100% AT
Execute/Cancel Execute/Cancel status (see note 1)

AT-1 AE- 1 |40% AT Specifies reversing the 40% AT
Execute/Cancel Execute/Cancel status
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Table 4.AL

Set Value | Symbol | Operation Function

LAE Alarm Latch Cancel | Specifies canceling all alarm
latches (see note 2)

n
|

M Auto/Manual Specifies reversing the
Auto/Manual status (see note 3)

FFdF | Monitor/Setting Specifies the monitor/setting item
ltem display. Select the monitor setting
item according to the Monitor/
Setting Item 1 to 5 parameters
(advanced setting function group).

Monitor/Setting Item

. When AT cancel is specified, it means that AT is cancelled regardless of
whether the AT currently being executed is 100% AT or 40% AT.

. Alarms 1 to 3, heater burnout, HS alarms, and heater over-current
latches are cancelled.

. For details on auto/manual operations using the PF Key, refer
Performing Manual Control.

. Pressing the PF Key for at least one second executes opetration
according to the configured value. When the Monitor/Setting Item
parameter is selected, however, the display is changed in order from
Monitor/Setting Item 1 to 5 each time the key is pressed.

. This function is enabled when PF Key Protect is OFFE.

Monitor/Setting Item
Monitor/Setting Item 1
[] S —
CIC 1 (] tems
% ,_ ,_ l_-l | em
S on IC
505 o
Sor n
1] L

Setting the PF Setting parameter to the Monitor/Setting function makes it
possible to display monitor/setting items using the function key. The following
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table shows the details of the settings. For setting (monitor) ranges, refer to
applicable parameter.

Table 4.AM — Setting Detail

Remarks
Set Value | Operation/Function Monitor/Setting Symbol
0 Disabled -
1 PV/SP/Multi-SP Can be configured. (SP)
2 PV/SP/MV (see note) Can be configured. (SP) | -
3 PV/SP/Soak time remain Can be configured. (SP) | --
4 Proportional band (P) Can be configured. F
5 Integral time (I) Can be configured. L
6 Derivative time (D) Can be configured. o
7 Alarm value 1 Can be configured. AL-
8 Alarm value upper limit 1 Can be configured. AL IH
9 Alarm value lower limit 1 Can be configured. AL L
10 Alarm value 2 Can be configured. AL -2
" Alarm value upper limit 2 Can be configured. AL -2H
12 Alarm value lower limit 2 Can be configured. AL-C2L
13 Alarm value 3 Can be configured. L-3
14 Alarm value upper limit 3 Can be configured. AL 3H
15 Alarm value lower limit 3 Can be configured. AL 3L

Note: For details on MV settings for heating and cooling control, refer to MV Display for
Heating and Cooling.

Configuring Monitor/Setting ltems

Pressing the PF Key in wither the Operation or Adjustment function group
displays the applicable monitor/settings items. Press the PF Key to display in
order Monitor/Setting items 1 to 5. After Monitor/Setting Item 5 has been
displayed, the display will switch to the top parameter in the Operation
function group.

1. Ttems configured as disabled in the Monitor/Setting Items 1 to 5
parameters will not be displayed, and the display will skip to the next
enabled item.

2. While a monitor/setting item is being displayed, the display will be

switched to the top parameter in the Operation function group if the
Key or the [O] Key is pressed.
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Operating Procedure

This procedure sets the PF Setting parameter to PFDP, and the
Monitor/Setting Item 1 parameter to 7 (Alarm Value 1).

Figure 4.190 — Operation Function Group
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1. Press the [O] Key for at least three seconds to move from the Operation
to the Initial Setting function group.

Figure 4.191
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2. Select the Move to Advanced Setting function group parameter by
pressing the 2] Key.

Figure 4.192
O = - Move to Advanced
% ,’-,’ ,'V,',_-, ,‘/ Setting Function Group
CJom Iq 0
[ o

3. Press the ] Key to enter the password (-169). It is possible to move to
the Advanced Setting function group by either pressing the <€l Key or
waiting two seconds without pressing any key.

Figure 4.193

= T g~ |Parameter
O L INL T |Initialization
e ofF

4. Press the (<@ Key to select the PF Setting parameter.

Figure 4.194
= 11— | PF Setting
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[ Jom _wm
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5. Press the A Key to select PFDP (Monitot/Setting Item).

Figure 4.195
= 1 [ | PF Setting
= (]
e PRdP

6. Press the Key to select the Monitor/Setting Item 1 parameter.

Figure 4.196
H o 1| Monitor/Setting
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7. Press the & Key to select 7 (Alarm Value 1).

Figure 4.197
= 1 IZ _{ 1| Monitor/Setting
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Jon 1
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8. Press the [O] Key for at least one second to move from the Advanced
Setting to the Initial Setting function group.

Figure 4.198
% =N o_ L Input Type
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9. Press the [O] Key for at least one second to move from the Initial
Setting to the Operation function group.

Figure 4.199
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10. Press the PF Key to display Alarm Value 1.

Figure 4.200
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M IR { | Item Display 1
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Counting Control Qutput
ON/OFF Operations

Control Output ON/OFF Count Function

With Control Output 1 and 2 ON/OFF outputs (telay outputs ot voltage
outputs for driving SSR), the number of times that a control output turns ON
and OFF can be counted. Based on the control output ON/OFF count alarm
configured value, an alarm can be output and an error can be displayed if the
configured count value is exceeded.

The default configuration of the Control Output ON/OFF Alarm Setting
parameter is 0. ON/OFF operations ate not counted when this parameter is
configured to 0. To enable counting ON/OFF operations, change the
configuration to a value other than 0.

Control Output ON/OFF Counter Monitor Function
This function is not displayed when the Control Output 1 ON/OFF Alarm

Setting and the Control Output 2 ON/OFF Alarm Setting parameter ate set
to 0, or when the control outputs are set for linear (analog) outputs.

Table 4.AN

Parameter Name Configurable Range | Unit Default
Control Output 1 ON/OFF Count 0 to 9999 100 times | 0
Monitor

Control Output 2 ON/OFF Count 0 to 9999 100 times | 0
Monitor (900-TC8 & 900-TC16)

Display When ON/OFF Count Alarm Occurs

When an ON/OFF count alarm occurs, the PV display in the No. 1 display
shown below alternates with the FAL M display on the No. 2 display.

* PV

* PV/SP (Including the items displayed by setting the “PV/SP” Display
Screen Selection parameter.)

* PV/Manual MV, PV /SP/Manual MV

* PV/SP displayed for the monitor/setting items

Normal ON/OFF Count Alarm
o — o~ — g
= I-ILI =~ ,—“—, Alternating
PVISP 15 . = —1 7| display
8= 00 B85 FALM| «— 100

Control Output ON/OFF Count Alarm Function

If the ON/OFF counter exceeds the control output ON/OFF count alarm
configured value, an ON/OFF count alarm will occut. The alarm status can be
assigned to a control output or an auxiliary output, or it can be displayed at the
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Controllet. The ON/OFF count alarm configured value function is disabled
by setting the ON/OFF count alarm configured value to 0.

Table 4.A0

Configurable
Parameter Name Range Unit Default

Control Qutput 1 ON/OFF Alarm Setting | 0 to 9999 100 times | 0

Control Output 2 ON/OFF Alarm Setting | 0 to 9999 100 times | 0
(900-TC8 & 900-TC16)

ON/OFF Counter Reset Function

The ON/OFF counter can be reset for a specific control output.

Table 4.AP
Parameter Name | Configurable Range Unit | Default
ON/OFF Counter | 0: Disable the counter reset function. 0
Reset 1: Reset the control output 1 ON/OFF

counter.
2: Reset the control output 2 ON/OFF
counter (900-TC8 & 900-TC16).

Note: After the counter has been reset, the control output ON/OFF count
monitor value will be automatically returned to 0.

If an error occurs in the control output ON/OFF counter data, the
ON/OFF count monitor value will be configured to 9999 and an
ON/OFF count alarm will occur. The alarm can be cleared by resetting
the ON/OFF countet.

Operating Procedure

This procedute sets the Control Output 1 ON/OFF Alarm Setting parameter
to 10 (1,000 times).

1. Press the [O) Key for at least three seconds to move from the Operation
to the Initial Setting function group.

Figure 4.201

Input Type
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BE
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2. Select the Move to Advanced Setting function group parameter by
pressing the €] Key.

Figure 4.202
O = - Move to Advanced
E ‘L“V,,_-l ,,// Setting Function Group

_ICco
e {65

3. Use the ¥ Key to enter the password (“-169”). It is possible to move to
the Advanced Setting function group by either pressing the €2 Key or
waiting two seconds without pressing any key.

Figure 4.203

Parameter
Initialization

N
[
1

Looooo
02 1=

|
|

[

4. Press the (<€) Key to select the Control Output 1 ON/OFF Count
Alarm Set Value parameter.

Figure 4.204
| 0 1 Control Output 1
oo P
= T (| oNvoFF
%Dw 1 | Counter Alarm
I | setvalue

5. Use the A Key to set the parameter to 10.

Figure 4.205
= I Control Output 1
I ] p
= I (| oNoFF
%Elo- 11| Counter Alarm
] 1LV | Setvalue

6. Press the [O] Key for at least one second to move to the Initial Setting
function group.

Figure 4.206

= Y

S LINTLC

o
| | |

Input Type

(M

7. Press the [O] Key for at least one second to move to the Operation
function group.

Figure 4.207
Or E—
= e iy
= LT
HE i
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Displaying PV/SV Status

PV and SV Status Display Functions

The PV in the PV/SP, PV, or PV/Manual MV Display and the control and
alarm status specified for the PV status display function are alternately

displayed in 0.5-s cycles.

Table 4.AQ — PV Status Display Function

SetValue | Symbol | Function

OFF orFF No PV status display

Manual MANL | MANU is alternately displayed during manual control
Stop SEaF | STOP is alternately displayed while operation is stopped
Alarm 1 ALM 1 | ALM 1 is alternately displayed during Alarm 1 status.
Alarm 2 ALMZ | ALM 2 is alternately displayed during Alarm 2 status.
Alarm 3 ALM4 | ALM 3 is alternately displayed during Alarm 3 status.
Alarm1to3 | AL M ALM is alternately displayed when Alarm 1, 2, or 3 is
OR status configured to ON.

Heater HA HA is alternately displayed when a heater burnout alarm,
Alarm HS alarm, or heater overcurrent alarm is ON.

(See Note)

The default is OFF.

“HA” can be selected for models that do not support heater burnout detection
but the function will be disabled.

EXAMPLE

When STOP Is Selected for the PV Status Display Function

=
=
=
PV/ISP B2
=
=

When RUN/STOP
is STOP
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SV Status Display Function

The SP, Blank, or Manual MV in the PV/SP, PV, ot PV/Manual MV Display
and the control and alarm status specified for the SV status display function
are alternately displayed in 0.5-s cycles.

Table 4. AR — SV Status Display Function

Set Value Symbol | Function

OFF ofF No SV status display

Manual MANL | MANU is alternately displayed while operation is
stopped.

Stop SkaF | STOPis alternately displayed while operation is
stopped

Alarm 1 ALM 1] ALM 1 is alternately displayed during Alarm 1 status

Alarm 2 ALM 2| ALM 2 is alternately displayed during Alarm 2 status

Alarm 3 ALM 3| ALM 3 is alternately displayed during Alarm 3 status

Alarm1t03 | ALM ALM is alternately displayed when Alarm 1, 2, or 3 is

OR status configured to ON.

Heater Alarm | HF HA is alternately displayed when a heater burnout

(See note.) alarm, HS alarm, or heater overcurrent alarm is ON.

The default is OFE.

Note: “HA” can be selected for models that do not support heater burnout
detection, but the function will be disabled.

Example: When ALM1 Is Selected for the SV Status Display Function

Normal When ALM1 Is ON
=T JrC =S T ,
P — ST < S i
==t T E=SSALM | «— 100
Operating Procedure

This procedure sets the PV Status Display Function parameter to ALM1.

1. Press the [O] Key for at least three seconds to move from the Operation
to the Initial Setting function group.

Figure 4.208

| |'nput Type
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2. Select the Move

to Advanced Setting function group parameter by

pressing the €] Key

Figure 4.209

3 0Om
g ooy

- o
5= - 65

3. Use the ¥ Key

Move to Advanced
Setting Function Group

to enter the password (-169). It is possible to move to

the Advanced Setting function group by either pressing the <€ Key or
waiting two seconds without pressing any key.

Figure 4.210
5 "ML
g LvL L
O Jon -CrC
[ ]| o

Parameter
Initialization

4. Press the [<€ Key to select the PV Status Display Function parameter.

Figure 4.211
= o C L
= :I_I_
g off

PV Status
Display
Function

5. Press the A Key to select ALM1.

Figure 4.212
S s ) | PV Status
= ¥ 1 | Display
%%E H’l_ Iw’ II Function

6. Press the [O] Key for at least one second to move to the Initial Setting

Figure 4.213 Initial Setting function group

Input Type

7. Press the [O] Key for at least one second to move to the Operation
function group. If the Alarm 1 status is ON, PV and ALM1 will be

alternately displayed.
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Chapter 5

Conventions Used in This
Chapter

Protect Function Group

Parameter Functions & Definitions

About the Parameter Display

Parameters are displayed on the controller only when the item(s) listed in the
Conditions of Use section for each parameter is satistied. However, the
configuration of protected parameters is still valid and the protected
parameters are not displayed regardless of the Conditions of Use.

About the Order in which Parameters are Described
in This Chapter

Parameters are described in order by function group.
The first page of each function group section lists the parameters available in

that function group. The parameter names in this list are listed in the order
that they are displayed on the Bulletin 900-T'C8, 900-TC16, and 900-TC32.

Alarms

This chapter describes when alarms are configured for the Control Output 1
or 2 Assignment parameters, or for the Auxiliary Output 1 or 3 Assignment
parameters. For example, when alarm 1 is configured for the Control Output 1
Assignment parameter, it will be specified that alarm 1 is assigned.

Four different modes of protection are provided within the Protect function
group:

1. Operation/Adjustment protection

2. Initial Setting/ Communications protection
3. Setting Change protection, and

4. PF key protect (900-TC8 only).

These protection parameters prevent unwanted operation of the controllers
front panel keys in varying degrees.
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Figure 5.1
Power ON

Operation PN Adjustment .
Function Group Function Group Press the [O1+ M Keys.
Press the O] Key ¢ The display will flash.
for less than 1 second. L
ge TC
g (g
B G
Press and hold the Press and hold the
[O] + M Keys [O] + M Keys
for at least 1 second. v for at least 3 seconds.

C) Control in Progress. Protect
Function Group

To move from the Operation function group to the Protect function group,
press [O] and (<@ keys for 3 seconds (refer to Note) or mote.

Note: The time taken to move to the Protect function group can be adjusted
by changing the Move to Protect Function Group Time parameter

setting;

Figure 5.2

Protect Function Group

/| Move to protect function group
Displayed only when a password
is configured.

00 0000

Operation/Adjustment
protect

00 0000
o
puin]
x|

oy T

| Communications protect

00 0000

L £ PL|Initial Setting/
5

Wk P | Configuration change
-~ 5FF|Protect

00 0000

FIE P |PF Key protect

00 0000

pmc )y |Parameter mask enable
[}

00 0000

00 0000

PRI A Password to move to
- 1| protection function group

Page

o
@w

5-3

5-4

5-4

5-5

Parameters that are protected will not be displayed and their values cannot be

changed.
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()Y ey .
sy Move to Protect Function Group

Conditions of Use: The Password to Move to Protect function group
parameter must NOT be set to 0.

Function: This parameter allows you to specify a password that must be
entered to move to the Protect function group.

e The Operation/Adjustment Protect parameter will be displayed if the
correct password is entered.

Related Parameters

e Password to Move to Protect function group (Protect function group,

page 5-5).

[

/

(—

1)

T

-—'

L

-

Operation/Adjustment Protection

Function: These parameters specify the range of parameters to be protected.

Table 5.A shows the relationship between the configured/set values and the
range of protection.

Table 5.A
Configured/Set Value
Function Group 00 1 2 3
_ PV|O @) O O
Funcion Group PSP | o o o 0
Others | © (@) X X
Adjustment Function Group (¢) X X X

© Default Level of Protection: © Can be displayed and changed. O Can be displayed.
X Cannot be displayed and moving to other function groups is NOT possible.

Note: Parameter items are not protected when the configured/set value is 0.
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A
Initial Setting/Communications Protection

This portion of the Protect function group restricts movement by keypad to
the Initial Setting function group, Communications Setting function group,
and Advanced Setting function group.

Table 5.B — Initial Setting/Communications Protection

Configured | Initial Setting Communications Setting | Advanced Setting
Value Function Group | Function Group Function Group

0 O O O

10 O O X

2 X X X

© Default. Level of Protection: O Able to reach, X Cannot reach.

Setting/Configuration Change Protection

Conditions of Use: Event Input Assignment 1 and 2 must NOT be
configured to “Setting Change Enabled/Disabled”

Function: This portion of the Protect function group restricts changes to
controller setup parameters by key operation.

Table 5.C — Setting/Configuration Change Protection

Configurable Range Default

oN: Enabled, oF F: Disabled ol

Table 5.0 — Configuration Change Protection

Configured Value | Description

OFF ® Setup can be changed by key operation.

ON Setup cannot be changed by key operation. (The Protect function
group can be changed.)

® Default

Note: The all protect indicator Qumq will light when configuration change
protection is ON.
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PF Key Protect

Conditions of Use: The Controller must have a PF Key (900-TC8)

Function: The PF Key Protect parameter enables and disables PF Key
operation from the controller keypad (900-TCS8).

Table 5.E PF Key Protect

Configured Value | Description

OFF PF Key enabled from keypad
ON PF Key disabled from keypad (Operation as a function key is
prohibited.)

The shaded cell indicates the default.

——
O}
=
-—cx
=
L™

——

Parameter Mask Enable

Conditions of Use: This parameter is displayed only when a parameter mask
has been configured from the Software Setup Tool.

Function: This parameter turns the parameter mask function ON and OFFE.

Table 5.F

Configurable Range Default

oN: Enabled, oF F: Disabled | ol

Note: A parameter mask can be used to hide the display of parameters at the
controller that are not needed. The parameter mask function is
provided by the Software Setup Tool.

Password to Move to Protect Function Group

Function: This parameter is used to configure the Password to Move to the
Protect functon group.

To prevent setting the password incorrectly, the (Al and [O] keys or 3] and [O]
keys must be pressed simultaneously to configure the password.
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Operation Function Group
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Table 5.G
Configuration Range Default
—-1999...9999 0

e Set this parameter to 0 when no password is to be configured.
Related Parameters

e Move to Protect function group (Protect function group, page 5-3)

Note: Protection cannot be cleared or changed without the password. Be
careful not to forget it.

Use this function group when you want to carry out control operations on the
Bulletin 900-TC8, 900-TC16, and 900-TC32. You can configure/set alarm
values, monitor the manipulated variable (MV), and perform other operations
within this function group.

Note: This function group is displayed immediately after the power is turned
ON. To select other function groups, press the [O key, or
simultaneously hold down the [Ol and the [€€] key.

Figure 5.3

Operation
Function Group

Adjustment
Function Group

>

Press the
O Key less than 1 s.

I Press the O Key for at
| least 1 s; display will flash.

Press the O Key g B
for at least 1 s. E g ] Press the O Key for at least 3 s.
|mm]

on mumn
B= W0 | Control stops. |

Communi-
cations
Setting

Initial Setting
Function Group

Function
Group

Press the
O Key for less than 1 s.

:] Control in progress
:] Control stopped
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Operation Function Group

Process value

Process value/set point

1 Auto/manual switch

Multi-SP set point

| setting

Set point during SP
ramp

Heater current 1
value monitor

Heater current 2
value monitor

Leakage current 1
monitor

Leakage current 2

.o/ monitor

Program start

Soak time remaining

| monitor

RUN/STOP

Page _l
5-7 E°AL-
Ve
5-8 ECAL IH
=
5-10 ESAL L
Ve
5-10 EAL-C
=
5-10 B AL OH
Ve
5-11 BT ALCL
Ve
5-12 AL
=
5-13 AL 3H
Ve
514 £ ALAL
V&
5-15 g o
Ve
B -
5-15 . "0
=)

5-16

Alarm 1 value

Alarm 1 value
upper-limit

Alarm 1 value
lower-limit

Alarm 2 value

Alarm 2 value
upper-limit

Alarm 2 value
lower-limit

Alarm 3 value

Alarm 3 value
upper-limit

Alarm 3 value
lower-limit

MV monitor (heating)

MV monitor (cooling)

Page

5-16

5-20

5-21

5-22

PV (Process Value)

Conditions of Use: The Additional PV Display parameter must be set to ON.

Function: The process value (PV) is displayed on the No. 1 display, and
nothing is displayed (blank) on the No. 2 and No. 3 (900-T'C8 only) display.

Table 5.H
Parameter | Monitoring Range Units
Process Temperature: According to indication range for each sensor. EU
Value Analog: Scaling lower limit -5% FS to Scaling upper limit +5% FS
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Note: When a temperature input (e.g., RTD) is selected, the decimal point
position depends on the currently selected sensor, and when an analog
input is selected, it depends on the Decimal Point parameter setting,

Related Parameters

Refer to the Initial Setting function group:

e Input Type (page 5-50)

e Set Point Upper-Limit, Set Point Lower-Limit (page 5-54)

PV/SP - Process Value/Set Point — No. 1 Display
PV/SP — Process Value/Set Point — No. 2 Display (900-TC8)

Function: The process value is displayed on the No. 1 display, and the set
point is displayed on the No. 2 display.

Table 5.1
Parameter | Monitoring Range Units
Process Temperature: According to indication range for each sensor. EU
Value Analog: Scaling lower limit -5% FS to Scaling upper limit +5% FS
Table 5.J
Parameter | Configurable Range Units
Set Point | SP lower limit to SP upper limit EU
No. 3 Display (900-TC8)

The following table shows the contents of the No. 3 display, according to the
configuration of the PV/SP Display Screen Selection parametet.

Table 5.K
Configured Value | No. 3 Display Contents
0 Only the PV and SP are displayed. (The No. 3 display is not shown.)
1 PV/SP/Multi-Sp and PV/SP/MV are displayed in order.
2 PV/SP/MV and PV/SP/Multi-SP are displayed in order.
3 Only PV/SP/Multi-SP are displayed
4 PV/SP/MV are displayed
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Table 5.K
Configured Value | No. 3 Display Contents
5 PV/SP/Multi-SP and PV/SP/Soak time remain are displayed in
order.
6 PV/SP/MV and PV/SP/Soak time remain are displayed in order.
7 Only PV/SP/Soak time remain are displayed.

Note: When a temperature input (e.g,, RTD) is selected, the decimal point
position depends on the currently selected sensor, and when an analog
input is selected, it depends on the Decimal Point parameter setting.

Note: A 2-level display is set when shipped from the factory.

Note: A 3-level display is activated if parameters are initialized.

Note: When 1, 2, 5, or 6 is selected, press the [<2] Key to display PV/SP
(Display 2).

EXAMPLE

When the PV/SP Display Screen Selection Parameter is Set to 2:

Operation Level

PV/SP (Display 1) PVISP (Display 2)
= | Pressthe = -C
= L | key. = )

i - > i

g AN
Bes 500 Bes  SPO

PV/ISP/MV PV/SP/Multi-SP
Related Parameter

e Input Type

e Set Point Upper Limit, Set Point Lower Limit (Initial Setting function
group, page 5-54)

e PV/SP Display Screen Selection (Advanced Setting function group,
page 5-8)

e PV (Process Value) (Advanced Setting function group, page 5-7)

Publication 900-UMO07D-EN-E - January 2011



5-10 Parameter Functions & Definitions

Publication 900-UMO07D-EN-E - January 2011

Auto Manual Switch

Conditions of Use: The Event Input Assignment 1 or 2 parameters must
NOT be set to Auto/Manual and the Auto/Manual Select Additon parameter
must be configured to ON. The control mode MUST be configured to 2-PID

control.

Function: This parameter switches the Controller between automatic and
manual modes when the PID control mode is used.

o If the [Ol key is pressed for at least 3 seconds when the Auto/Manual
Switch parameter is displayed, the manual mode will be entered and the
Manual Control function group will be displayed.

e This parameter will not be displayed if an event input is used to
configute the controller to MANU (Auto/Manual).

Related Parameters

e PID ON/OFF (Initial Setting function group, page 5-55)

e Auto/Manual Select Addition (Advance Setting function group, page
5-87)

4! Multi-SP (Set Point 0...3)

Conditions of Use: The Multi-SP Uses parameter must be set to ON.

Function: The Multi-SP feature allows you to configure up to four different
set points (SP 0...3) in the Adjustment function group. Either of these
pre-configured values can be selected by operating the keys on the front panel
or by external input signals (event input) for use by the controller. In the
parameter, enter set points 0...3 to display the Multi-SP value.

Cp-H
- Set Point During SP Ramp

Conditions of Use: The SP Ramp Set Value parameter must not be
configured to OFF. The ST (Self-Tuning) parameter must be OFF,
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Function: This parameter allows you to monitor the value of the Set Point
during a SP Ramp function.

Ramp is a function for restricting the amount the set point can change, from
the current value to a new value, as a rate of change.

The currently configured value is displayed when using the SP Ramp Set Value
parameter in the Advanced Setting function group.

When not in ramp operation, the set point is the same as the set point
displayed in the PV/SP parametet.

Table 5.L
Monitoring Range Units
SP: Set Point Lower-Limit to Set Point Upper-Limit EU
Related Parameters

e PV/SP (Operation function group, page 5-8)
e SP Ramp Set Value (Adjustment function group, page 5-41)

e Set Point Upper-Limit, Set Point Lower-Limit (Initial Setting function
group, page 5-54

o Heater Current 1 Value Monitor
- | (900-TC8 &900-TC16)

Lo

Conditions of Use: Heater Burnout (HBA), Heater Short (HSA) and Heater
Overcurrent (HOA) alarms must be supported and one CTs wired to the
controller. Alarm 1 must be assigned. The Heater Burnout Detection ot
Heater Overcurrent Use parameter must be set to ON. CT Number 1 must be
wired to the controller.

Function: This parameter measures the heater current from a single CT input
used for detecting heater alarm conditions in 1-phase heaters and displays the

value on the controller.

e Heater burnout, heater short, and heater overcurrent conditions are not
detected if the Control Output (heating) ON time is 100 ms or less.
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Table 5.M
Monitoring Range Units
0.0...55.0 A (Amps)

e FFFF is displayed when 55.0 A is exceeded.

e If a heater burnout detection 1 or heater overcurrent detection 1 alarm
is output, the HA indicator will light and the No. 1 display for the heater
current 1 value monitor will flash.

Related Parameters
Refer to the Advanced Setting function group:

e Heater Burnout Detection 1, Heater Burnout Detection 2 (page 5-30)

e HB ON/OFF (page 5-74)

e Heater Overcurrent Detection 1, Heater Overcurrent Detection 2
(page 5-26)

e Heater Overcurrent Use (page 5-99)

e Error Displays LE {: (Chapter 6, page 6-5)

- Heater Current 2 Value Monitor
LLLC (900-TC8 &900-TC16)

Conditions of Use: Heater Burnout (HBA), Heater Short (HSA) and Heater
Overcurrent (HOA) alarms must be supported and two CTs wired to the
controller. Alarm 1 must be assigned. The Heater Burnout Detection ot
Heater Overcurrent Use parameter must be set to ON. The second CT must

be wired to the controller.
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Function: This parameter measures the heater current from two CT inputs
used for detecting heater alarm conditions in 3-phase heaters and displays the
value on the controller.

Table 5.N
Monitoring Range Units
0.0...55.0 A (Amps)

e Heater burnout, heater short, and heater overcurrent conditions are not
detected if the Control Output (heating) ON time is 100 ms or less.
o FFFF |

F is displayed when 55.0 A is exceeded.

e If a heater burnout detection 2 or heater overcurrent detection 2 alarm
is output, the HA indicator will light and the No. 1 display for the heater
current 2 value monitor will flash.

Related Parameters
Refer to the Advanced Setting function group:

e Heater Burnout Detection 1, Heater Burnout Detection 2 (page 5-30)

e HB ON/OFF (page 5-30)

e Heater overcurrent detection 1, Heater overcurrent detection 2 (page
5-30)

e Heater overcurrent use (page 5-30)

e Error Displays [Ec: (Chapter 6, page 6-5)

- Leakage Current 1 Monitor
LLR (900-TC8 &900-TC16)

Conditions of Use: Heater Burnout (HBA), Heater Short (HSA), and Heater
Overcurrent (HOA) alarms must be supported. Alarm 1 must be assigned and
CT Number 1 wired to the controller. The HS Alarm Use parameter must be
set to ON.

Function: This parameter measures the heater current from the Number 1
CT input used for detecting a short-circuit condition in single-phase heaters.

The heater current is measured and the value is displayed.
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Table 5.0
Monitoring Range Units
0.0...55.0 A (Amps)

e HS alarm is not detected if the Control Output (heating) OFF time is
100 ms or less.

e FFFF is displayed when 55.0 A is exceeded.

e Ifan HS alarm 1 alarm is output, the HA indicator will light and the No.
1display for the leakage current 1 monitor will flash.

Related Parameters
Refer to the Advanced Setting function group:

e HS Alarm 1, HS Alarm 2 (page 5-31)

e Failure Detection (page 5-88)

e Error Displays LLR { (Chapter 6, page 6-5)
. Leakage Current 2 Monitor

LinC (900-TC8 &900-TC16)

-t

Conditions of Use: Heater Burnout (HBA), Heater Short (HSA), and Heater
Overcurrent (HOA) alarms must be supported and two CTs (Number 1 and
Number 2) wired to the controller. Alarm 1 must be assigned. The HS Alarm
Use parameter must be set to ON.

Function: This parameter measures and displays the heater current from two
CT inputs used for detecting short-circuit conditions in 3-phase heaters.

This parameter measures and displays the heater current value.

Table 5.P
Monitoring Range Units
0.0...55.0 A (Amps)

e HS alarm is not detected if the Control Output (heating) OFF time is
100 ms or less.
e FFFF is displayed when 55.0 A is exceeded.

e Ifan HS alarm 2 alarm is output, the HA indicator will light and the No.
1display for the leakage current 2 monitor will flash.
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Related Parameters
Refer to the Advanced Setting function group:

e HS Alarm 1, HS Alarm 2 (page 5-31)
e HS Alarm Use (page 5-88)
e Error Displays L LF2(Chpater 6, page 6-5)

——r—
|

——
=
=
™
=
e

Program Start

Conditions of Use: The Program Pattern parameter must NOT be set to
OFE

Function: This parameter starts and stops the simple program function.

Table 5.0
Parameter Function Default
FLEL Stops the simple program.(RSET) | F5EL
SERE Starts the simple program. (STRT)

e The RUN/STOP status LED will automatically switch to RUN when
this parameter is set to STRT.

e The simple program will stop when this parameter is set to RSET.

e This parameter will function as a monitor display for the start/stop
status of the simple program if an event input is selected to start the
simple program.

Related Parameters

e Soak Time Remain, RUN/STOP (Operation function group, page 5-16)
e Soak Time, Wait Band (Adjustment function group, page 5-39)

e Program Pattern (Initial Setting function group, page 5-57)

e Soak Time Unit (Advanced Setting function group, page 5-90)

—
(M
[ ot
——
>

Soak Time Remain

Conditions of Use: The Program Pattern parameter must NOT be
configured to OFE.
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Function: This parameter measures and displays the soak time remaining for
the simple program function.

Table 5.R

Monitoring Range Units

0...9999 Minutes or hours
Related Parameters

e Program Start (Operation function group, page 5-15)

e Soak Time, Wait Band (Adjustment function group, page 5-40)
e Program Pattern (Initial Setting function group, page 5-57)

e Soak Time Unit (Advanced Setting function group, page 5-96)

- RUN/STOP

Conditions of Use: The Event Input Assignments 1 and 2 parameter must
NOT be configured to RUN/STOP.

Function: This parameter allows you to change and monitor the operational
RUN/STOP mode of the controller.

When RLUN: is selected, the controller is running. When 5EaF: is selected, the
controller is stopped. When the controller is stopped, the STOP LED display
lights.

When the RUN/STOP function is being controlled by an event input, the
RUN/STOP function cannot be initiated by operating the keys on the
controller front panel, and the parameter will NOT be displayed in the
Operation function group.

Note: The default is FLIN.

—r—
]

-
ot

Alarm Value 1

Conditions of Use: Alarm 1 must be assigned. The alarm 1 type must not be
0,1,4,5,0r12.
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Function: This parameter sets the alarm value for alarm 1. This parameter is
set to one of the input values “X” in the alarm type list. During temperature
input, the decimal point position depends on the currently selected sensor, and
during analog input it depends on the Decimal Point parameter setting,

Table 5.8
Configurable Range Unit Default
-1999 to 9999 EU 0

Related Parameters

e Input Type (Initial Setting function group, page 5-50),

e Scaling upper limit, Scaling lower limit, Decimal point (Initial Setting
function group, page 5-52)

e Standby Sequence Reset (page 5-72), Auxiliary output open in alarm
(page 5-73), Alarm 1 Hysteresis (page 5-61), Alarm 1 Latch (page 5-79)
(Advanced Setting function group).

e Alarm 1 Type (Initial Setting function group, page 5-59)
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Alarm Value 2 (900-TC8, 900-TC16)

Conditions of Use: Alarm 2 must be assigned. The alarm 2 type must not be
0,1,4,5,0r12.

Function: This parameter sets the alarm value for alarm 2. This parameter is
set to one of the input values “X” in the alarm type list. During temperature
input, the decimal point position depends on the currently selected sensor, and
during analog input it depends on the Decimal Point parameter setting,

Table 5.T
Configurable Range Unit Default
-1999 to 9999 EU 0
Related Parameters

e Input Type (Initial Setting setting function group, page 5-50)
e Scaling Upper Limit, Scaling Lower Limit, Decimal Point (Initial Setting
function group, page 5-52)

e Standby Sequence Reset (page 5-72), Auxiliary Output open in alarm
(page 5-73), Alarm 2 Hysteresis (page 5-62), Alarm 1 Latch (page 5-79)
(Advanced Setting function group).

e Alarm 2 Type (Initial Setting function group, page 5-59)
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M Alarm Value 3 (900-TC8)

Conditions of Use: Alarm 3 must be assigned. The alarm 3 type must not be
0,1,4,5,0r12.

Function: This parameter sets the alarm value for alarm 3. This parameter is
set to one of the input values “X” in the alarm type list. During temperature
input, the decimal point position depends on the currently selected sensor, and
during analog input it depends on the Decimal Point parameter setting,

Table 5.U
Configurable Range Unit Default
-1999 to 9999 EU 0
Related Parameters

e Input Type, Scaling Upper Limit, Scaling Lower Limit, Decimal Point
(Initial Setting function group, page 5-52)

e Standby Sequence Reset (page 5-72), Auxiliary Output open in alarm
(page 5-73), Alarm 3 Hysteresis: (page 5-62), Alarm 3 Latch (page 5-79)
(Advanced Setting function group).

e Alarm 3 Type (Initial Setting function group, page 5-59)
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Upper-Limit Alarm Value 1
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Lower-Limit Alarm Value 1

Conditions of Use: Alarm 1 must be assigned and the Alarm 1 Type must
NOT be set to either 1, 4, or 5.

Function: This parameter allows independent configuration of the upper- and
Lower-Limit alarm values when the mode for configuring the Upper- and

Lower-Limits is selected for Alarm 1 Type (Initial Setting function group).

This parameter sets the Uppet- and Lower-Limit alarm values for Alarm 1.
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When using a temperature input, the decimal point position depends on the
currently selected sensor, and when using an analog input it depends on the
Decimal Point parameter setting.

Table 5.V
Configurable Range Units Default Value
-1999...49999 EU 0

Related Parameters

e Input Type (page 5-50), Scaling Upper-Limit, Scaling Lower-Limit,
Decimal Point (page 5-52), Alarm 1 Type (page 5-59) (Initial Setting
function group)

e Standby Sequence Reset (page 5-72), Auxiliary Output 1 Open in Alarm
(page 5-73), Alarm 1 Hysteresis (page 5-61), Alarm 1 Latch (page 5-79)
(Advanced Setting function group)
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Lower-Limit Alarm Value 2 (900-TC8, 900-TC16)

Conditions of Use: Alarm 2 must be assigned and the Alarm 2 Type must
NOT be set to either 1, 4, or 5.

Function: This parameter allows independent configuration of the upper- and
Lower-Limit alarm limit values when the mode for configuring the Upper- and
Lower-Limits is selected for Alarm 2 Type (Initial Setting function group).

This parameter sets the Upper- and Lower-Limit alarm values for Alarm 2.
When using a temperature input, the decimal point position depends on the

currently selected sensor, and when using an analog input it depends on the
Decimal Point parameter setting.

Table 5.W
Configurable Range Units Default Value
—1999...49999 EU 0
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Related Parameters

e Input Type (page 5-50), Scaling Upper-Limit, Scaling Lower-Limit,
Decimal Point (page 5-52), Alarm 2 Type (page 5-59) (Initial Setting
function group)

e Standby Sequence Reset (page 5-72), Auxiliary Output 2 Open in Alarm
(page 5-73), Alarm 2 Hysteresis (page 5-62), Alarm 2 Latch (page 5-79)
(Advanced Setting function group)

]
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Upper-Limit Alarm Value 3
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Lower-Limit Alarm Value 3 (900-TC8 only)

Conditions of Use: Alarm 3 must be assigned and the Alarm 3 Type must
NOT be set to either 1, 4, or 5.

Function: This parameter allows independent configuration of the upper- and
Lower-Limit alarm limit values when the mode for setting the upper and lower
alarm limits is selected for Alarm 3 Type (Initial Setting function group).

This parameter sets the upper and lower alarm limit values for Alarm 3.
When using a temperature input, the decimal point position depends on the

currently selected sensor, and when using an analog input it depends on the
Decimal Point parameter setting.

Table 5.X
Configurable Range Units Default Value
-1999...+9999 EU 0
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Related Parameters

e Input Type (page 5-50), Scaling Upper-Limit, Scaling Lower-Limit,
Decimal Point (page 5-52), Alarm 3 Type (page 5-59) (Initial Setting
function group)

e Standby Sequence Reset (page 5-72), Auxiliary Output 3 Open in Alarm
(page 5-73), Alarm 3 Hysteresis (page 5-62), Alarm 3 Latch (page 5-79)
(Advanced Setting function group)

M MV Monitor (Heating)

Conditions of Use: The Manipulated Variable (MV) display parameter must
be set to ON.

Function: This parameter allows you to monitor the Manipulated Variable
(for the heating Control Output).

Table 5.Y
Control Mode Monitoring Range Units
Standard —5.0...105.0 %
Heating and cooling 0.0...105.0 %

e This parameter cannot be configured.

e During standard control, the manipulated variable is monitored. During
heating/cooling control, the manipulated vatiables on the heating
Control Output is monitored.

Note: The default of the Manipulated Variable Display parameter is OFF and
the manipulated variable is not displayed.

Related Parameter

e Manipulated Variable Display (Advanced Setting function group, page
5-78)
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MV Monitor (Cooling)

Conditions of Use: The control method must be heating and cooling control.
The Manipulated Variable Display parameter must be configured to ON.

Function: This parameter is for monitoring the manipulated variable (cooling
output) during heating and cooling control.

Table 5.Z
Control Mode Monitoring Range Units
Heating and cooling 0.0...105.0 %

¢ This parameter cannot be configured.

e During heating/cooling control the manipulated vatiable on the cooling
Control Output is monitored.

e The default is OFF and the manipulated variable is NOT displayed.

Related Parameters

e Standard or Heating and Cooling (Initial Setting function group, page
5-55)

e Manipulated Variable Display (Advanced Setting function group,
page 5-78)

This function group is for executing AT (auto-tuning) or setting up the
controller.

This function group provides you with basic controller setup parameters for
PID (Proportional Band, Integral Time, Derivative Time) plus heating and

cooling control parameters.

Figure 5.4

R TRy

Function Group

Twapuoan

Function Group

Press the [O] Key for
less than 1 second.

Cj Control in Progress
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To move to the Adjustment function group from the Operation function
group, press the [O] key for less than 1 second.

1. Adjustment function group parameters can be changed after
configuring the Operation/Adjustment Protect parameter to 0. Displays
and moving to other function groups is not possible if the
Operation/Adjustment Protect parameter is set from 1 to 3. Protection
is set in the Protect function group.

2. The Set Point Parameters 0 to 3 in the Adjustment function group are
the configured values for switching the set point during multi-SP input.

3. For 900-TC8 and 900-TC16: The following parameters are displayed
for Controllers with CT Inputs: Heater Current 1 to 3 monitor, Leakage
Current 1 to 3 monitor, Heater Burnout detections 1 to 3, HS Alarms 1
to 3, and Heater Overcurrent detection 1 to 3.
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Figure 5.5

Adjustment Function Group

Page Page Page
B | A4, Adjustment 5-24 1 1
e Function Group E‘f CP-NISPO 5-33 ET [ - 4| Dead Band 5-37
l Display SN B 00
Y = =
8 1| AT Execute/Cancel 5-25 B Cp- ISP 1 5-33 B oF - F|Manual Reset Value 5-38
BEs oFF BEs o B 500
2= V= Y=
E M- \?VO_Tmunications 5-26 Ef CP-J|SP2 5-33 E’C HY 5| Hysteresis (Heating) 5-38
Bes _ofrF|YVMNG Bes O Bs 0
¥ 2= =
E e \H/glat:rMCOL:]r_rtg?t 1 5-26 E Cp-3|SP3 5-33 E I HY g |Hysteresis (Cooling) 5-38
Bg=  og|val J BEs O BEs 0
=) =) A
B HE ngggtrifnurlnout 5-30 Ef NG ‘;e]r:tperature Input 5-34 E C o) |Soak Time 5-39
ST B55m  og=n E=s] i
V& = o =
B 5 [Heater Overcurrent 5-28 ETL’,’\,'SH Upper Limit 5-35 Et Wi - fp| Wait Band 5-40
. onp| Detection 1 e oo Temperature Input S oFF
= V= Shift Value V&
B [ || Heater Current 2 Value [5-27 B* NG |Eowertimit 5-35 B My - g|MVat Stop 5-40
Sc. ol Monitor 5==  £.0| Temperature Input == 07
E'E'E"Ha' Y= Shift Value =
B Hp|Heater Bumnout 5-3 = F| Proportional Band 5-35 B My -E|MVatPV Error 5-41
= 1| Detection 2 e 0 s 00
L 1= v =
ERT 5 = i 5t
B of 2 Heater_ Overcurrent 5.9 8 .| Integral Time 5-35 = C 071 SP Ramp Set Value 5-41
Bes 50| Detection 2 Bes 233 s off
\ A=) [ =] =
E LR I':Aeoankitaogre Current 1 5.28 E a Derivative Time 5-35 E ol -H MV Upper Limit 5-42
BEx 04 B B 1050
L= L= A=
= 7 = . . = -
B HG HS Alarm 1 5-31 B [-50 Cooling Coefficient 5.36 B al-L MV Lower Limit 5-43
BEs - 50.0 E==I BB= -50
=2 =2
E E Leakage Current 2 =29 | = E a1 |MV Change Rate Limit 5.43
= LT Monitor BB 00
= L 23]
S HE5Z|HS Alarm 2 5-32 8 CJJFP|Extraction of Square  §.68
O5= 504 g==  0p| Root Low-cut Point
([ ] .y
[ '
[} )
LAdd

Publication 900-UMO07D-EN-E - January 2011

Adjustment Function Group Display

Function: This is the first parameter displayed after moving to the

Adjustment function group. This parameter indicates that the Adjustment
function group has been entered. (The Adjustment function group parameter
will not be displayed again even if the || key is pressed in the Adjustment

function group to scroll through the parameters.)
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AT Execute/Cancel

Conditions of Use: The Bulletin 900-TC8, 900-TC16, ot 900-TC32 must be
in operation (RUN), and the control method must be 2-PID control.

Function: This parameter allows you to initiate (turn ON) the controller’s AT

(auto-tuning) function.

When you initiate auto-tuning, the optimum PID parameters (Proportional
Band, Integral Time, and Derivative Time) for the current set point during
program execution are automatically set by the controller forcibly changing the
manipulated variable to calculate the characteristics of the control target.

Table 5.AA
Configurable Range Default
OFF: AT Cancel
AT-2:100% AT Execute OFF
AT-1: 40% AT Execute

e Both 100% AT and 40% AT are supported for AT.

¢ Only 100% AT can be executed for heating and cooling control.

e For 900-TC8 and 900-T'C16: This parameter will not be displayed
when either 100% or 40% AT execute/cancel is set to be executed using

an event input.

e This parametet is normally aF F. Press the (Al Key and select AE -2 ot
AL - 1 to execute AT. AT cannot be executed when control is stopped ot

during ON/OFF control.

e When AT execution ends, the parameter setting automatically returns to

afF.

Related Parameters

e Proportional Band, Integral Time, Derivative Time (Adjustment

function group, page 5-35)

e PID ON/OFF (Initial Setting function group, page 5-55)
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Communications Writing

Conditions of Use: An RS-232 (900-TC8 only) ot RS-485 (900-TC8 and/ot
900-TC16 and/ ot 900-TC32) communication option unit must be mounted in
the controller.

Function: This parameter enables/disables writing of parameters to the
temperature controller from a personal computer using communications.

Note: For 900-TC8 and 900TC16: This parameter is not displayed in the
Adjustment function group if communications write Enable/Disable is

configured for execution using an Event Input Assignment 1 and 2.

Note: 900BuilderLite software can write to the controller regardless of the
Communications Writing status.

ON: Writing enabled
OFF: Writing disabled
Note: The default is OFF
Related Parameters
e MB Command Logic Switching (Advanced function group, page 5-82)

e Communication Unit No., Baud Rate, Data Bit, Parity, Stop Bit
(Communications Setting function group, page 5-110)
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Heater Current 1 Value Monitor
(900-TC8, 900-TC16)

Conditions of Use: Heater burnout, heater short, and heater overcurrent
detection must be supported. Alarm 1 must be assigned. The Heater Burnout
ON/OFF ot Heater Overcutrent use parameter must be configured to ON.

Function: This parameter measures and displays the current value in amps (A)
of the heater by using a single current transformer (CT) input. The single CT
hardware is also used to detect a heater burnout, heater short, or heater
overcurrent condition.
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Table 5.AB
Monitoring Range Units
0.0...55.0 A (Amps)
Note:

e Not all controllers support heater current monitor and heater
butnout/shott (refer to Tables 1.B and 1.E).

e If a heater fault (open/short or overcurrent) is less than ot equal to 100
ms it is not detected.

e FFFF is displayed when 55.0 A is exceeded.

e If a Heater Burnout or overcurrent detection 1 Alarm condition is
detected the HA indicator will light, and the value will flash on the No. 1
display.

Related Parameters

Refer to the Advanced Setting function group:

e Heater Burnout Detection 1, Heater Burnout Detection 2 (page 5-30)

e HB ON/OFF (page 5-74)

e Heater overcurrent detection 1, Heater overcurrent detection 2 (page
5-26)

e Heater overcurrent use (page 5-99)

e Error displays LE I: (page 5-30)
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Heater Current 1 Value Monitor
(900-TC8, 900-TC16)

Conditions of Use: Heater burnout, heater short, and heater overcurrent
detection must be supported (two CTs). Alarm 1 must be assigned. The Heater
Burnout ON/OFF or Heater Overcurrent Use parameter must be set to ON.

Function: This parameter measures the heater current from the CT input
used for detecting heater burnout.

This parameter measures and displays the heater current value

Publication 900-UMO07D-EN-E - January 2011



5-28 Parameter Functions & Definitions

Note: If the Heater burnout or heater overcurrent fault is less than or equal to
100 ms it is not detected.

Table 5.AC
Monitoring Range Units
0.0...55.0 A (Amps)
o FFFF

is displayed when 55.0 A is exceeded.

e If a heater burnout detection 2 or heater overcurrent detection 2 alarm
is output, the HA indicator will light and the No. 1 display for the heater
current 2 value monitor will flash.

Related Parameters

e Heater Burnout Detection 1, Heater Burnout Detection 2 (Adjustment
function group, page 5-30)
e HB ON/OFF (Advanced Setting function group, page 5-74)

e Heater overcurrent detection 1, Heater overcurrent detection 2
(Adjustment function group, page 5-30)

e Heater overcurrent use (Advanced Setting function group, page 5-99)
e Error Displays ct2: (page 5-30)

,.-
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Leakage Current 1 Monitor (300-TC8, 900-TC16)

Conditions of Use: Heater Burnout, (HBA) Heater Short (HSA) and Heater
Overcurrent detection must be supported. Alarm 1 must be assigned. The HS
Alarm parameter must be set to ON.

Function: This parameter measures the heater current from a single CT input
used for detecting a short-circuit condition.

This parameter measures and displays the heater current when the heater is
directed to be OFF by the controller.

Note: A Heater Short (HS) fault condition is not detected if its duration is 100
ms or less.
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Table 5.AD
Monitoring Range Units
0.0...55.0 A (Amps)

e FFFF is displayed when 55.0 A is exceeded.

e If a HS alarm 1 alarm is output, the HA indicator will light, and the
leakage current value will flash on the No. 1 display.

Related Parameters
Refer to the Advanced Setting function group:

e HS Alarm 1, HS Alarm 2 (page 5-31)
e HS Alarm Use (page 5-88)

e Error Displays LLR

ne Leakage Current 2 Monitor (300-TC8, 900-TC16)

Conditions of Use: Heater Burnout (HBA) and Heater Short (HSA) alarms
and heater overcurrent detection must be supported (two CTs). Alarm 1 must
be assigned. The HS Alarm parameter must be set to ON.

Function: This parameter measures the heater current from two CT inputs
used for detecting a short-circuit condition.

This parameter measures and displays the heater current value.

Note: A Heater Short fault condition is not detected if its duration is 100 ms

or less.
Table 5.AE
Monitoring Range Units
0.0...55.0 A (Amps)

e FFFF is displayed when 55.0 A is exceeded.

e Ifan HS alarm 2 alarm is output, the HA indicator will light and the No.
1display for the leakage current 2 monitor will flash.
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Related Parameters
Refer to the Advanced Setting function group:

e HS Alarm 1, HS Alarm 2 (page 5-31)
e HS Alarm Use (page 5-88)
e Error Displays L LR

H

]
b | Heater Burnout Detection 1 (900-TC8, 900-TC16)

Conditions of Use: Heater Burnout (HBA) and Heater Short (HSA) alarms
and heater overcurrent detection must be supported. Alarm 1 must be
assigned. The Heater Burnout Detection parameter must be set to ON. A
single CT must be wired to the controller (single-phase heater operation).

Function: This parameter allows you to configure the current value in amps
(A) at which the electrical Heater Burnout Alarm Output parameter becomes
active (ON).

Table 5.AF
Configurable Range Units Default Value
0.0...50.0 A (Amps) 0.0

e When the heater current value falls below the configured parameter
value, the Heater Burnout Alarm output goes ON. When the current is
equal to or greater than the value, the alarm is OFE

e When the configured value is 0.0, the Heater Burnout Alarm is always

OFF. When the configured value is 50.0, the Heater Burnout Alarm is
always ON.

Related Parameters

Refer to the Advanced Setting function group:

e Heater Current 1 Monitor (page 5-13)

e Heater Burnout Detection, Heater Burnout Latch, Heater Burnout
Hysteresis (page 5-74)
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I Heater Burnout Detection 2 (900-TC8, 900-TC16)

Conditions of Use: Heater Burnout (HBA) and Heater Short (HSA) alarms
and heater overcurrent detection must be supported. Alarm 1 must be
assigned. The Heater Burnout Detection parameter must be set to ON. Two
CTs must be wired to the controller.

Function: This parameter allows you to configure the current value in amps
(A) at which the electrical Heater Burnout Alarm Output parameter becomes
active (ON).

Table 5.AG
Configurable Range Units Default Value
0.0...50.0 A (Amps) 0.0

e When the heater current value falls below the configured parameter
value, the Heater Burnout Alarm output goes ON. When the current is
equal to or greater than the value, the alarm is OFE

e When the configured value is 0.0, the Heater Burnout Alarm is always

OFF. When the configured value is 50.0, the Heater Burnout Alarm is
always ON.

Related Parameters

Refer to the Advanced Setting function group:

e Heater Current 1 Monitor (page 5-13)

e Heater Burnout Detection, Heater Burnout Latch, Heater Burnout
Hysteresis (page 5-74)

HS5

I HS Alarm 1 (300-TC8, 900-TC16)

Conditions of Use: Heater Burnout (HBA), Heater Short (HSA) alarms and
heater overcurrent detection must be supported. Alarm 1 must be assigned.
The HS Alarm parameter must be set to ON. A single CT must be wired to the
controller.

Function: This parameter allows you to configure the current value in amps
(A) at which the Heater Short Alarm (HSA) output parameter becomes active
(ON).
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Table 5.AH
Configurable Range Units Default
0.0...50.0 A (Amps) 50.0

e The HS alarm is output when the heater current value goes above the
setting of this parameter.

e When the configured value is 50.0, the HS alarm is turned OFE. When
the configured value is 0.0, the HS alarm will turn ON.

Related Parameters
Refer to the Advanced Setting function group:

e | eakage Current 1 Monitor (page 5-13)
e HS Alarm, HS Alarm Latch, HS Alarm Hysteresis (page 5-89)

H5Z

I HS Alarm 2 (300-TC8, 900-TC16)

Conditions of Use: Heater Burnout (HBA) and Heater Short (HSA) alarms
and heater overcurrent detection must be supported (Two CTs). Alarm 1 must
be assigned. The HS Alarm parameter must be set to ON. Two CTs must be
wired to the controller.

Function: This parameter allows you to configure the current value in amps
(A) at which the Heater Short Alarm (HSA) output parameter becomes active

(ON).

Table 5.Al
Configurable Range Units Default
0.0...50.0 A (Amps) 50.0

e The HS alarm is output when the heater current value goes above the
setting of this parameter.

e When the configured value is 50.0, the HS alarm is turned OFE When
the configured value is 0.0, the HS alarm will turn ON.
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Related Parameters
Refer to the Advanced Setting function group:

e | eakage Current 2 Monitor (page 5-14)
e HS Alarm Use, HS Alarm Latch, HS Alarm Hysteresis (page 5-88)

2P0 Set Point 0
o Set Point 1
af-¢ Set Point 2
273 | Sot Point3

Conditions of Use: The Number of Mult-SP Uses parameter must be
configured to either 1 or 2, and the Multi-SP Uses parameter must be
configured to ON.

Function: These parameters allow you to configure multiple (up to 4) set
point values as long as the Multi-SP function is also configured.

For 900-TC8 or 900-TC16, the configured values configured in these 4
parameters can be selected (loaded into the controller) by operating the keys
on the front panel or by event input.

Table 5.AJ
Configurable Range Units Default Value
Set Point Lower-Limit to Set Point Upper-Limit EU 0

e While operating (RUN) if a change is made to a set point (SP 0, SP 1,
SP 2, or SP 3) it takes effect approximately 2 seconds after entering the
value, or upon depressing the [O] or [l key.

e When using a temperature input, the decimal point position is
dependent on the selected sensor.

e When using an analog input, the decimal point position is dependent on
the setting of the Decimal Point position parameter.
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Related Parameter

e PV/SP (Operation function group, page 5-8), Input Type (Initial Setting
functon group) (page 5-50)

Refer to the Advanced Setting function group:

e Lvent Input Assignment 1 (page 5-60)
e Bvent Input Assignment 2 (page 5-60)
e Number of Multi-SP Uses (page 5-65)
® Mult-SP Uses (page 5-71)

Y
LN

I Temperature Input Shift

Conditions of Use: The Input Type parameter must be configured as a
temperature (thermocouple or RTD) input (this excludes a non-contact
temperature sensor). The Input Shift Type parameter must be configured for
One-Point Shift.

Function: Sometimes an error may exist between the measured temperature

(PV) and the actual temperature at the control target. To offset this error, add
your configured input shift value to the input (PV). The result is displayed on
the controller as the new measurement value (PV) and used for control.

Note: The entire input range is shifted by the input shift value (1-point shift).
If the input shift value is set to —1°C, the process is controlled to a value
obtained by subtracting 1°C from the actual temperature (refer to
Figure 4.2).

Table 5.AK Input Shift

Configurable Range Units Default Value
-199.9...+999.9 °Cor°F 0.0
Related Parameter

e Input Type (Initial Setting function group, page 5-50)
e Input Shift Type (Advanced Setting function group, page 5-86)
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oH I Upper-Limit Temperature Input Shift Value,

]
- I Lower-Limit Temperature Input Shift Value

Conditions of Use: The Input Type parameter must be configured for a
thermocouple on RTD sensor and the Input Shift Type parameter must be
configured for 2-Point Shift. When using an infrared type sensor simply
configure Input Type to infrared and Upper/Limit Input Shift is automatically
allowed.

Function: Whereas the entire input range is shifted by a fixed value (1-point
shift) in the Temperature Input Shift parameter, this function shifts the input
range by two points (2-point shift) at the Upper- and Lower-Limits. This
allows a more accurate offset of the input range.

This parameter sets input shift values for each of the Upper- and Lower-Limits
(2-point shift) of the input range are shown in Table 5.AL , Allowable Range.

Table 5.AL — Allowable Range

Configurable Range Units Default Value
-199.9...4999.9 °Cor°F 0.0
Related Parameter

e Input Type (Initial Setting function group, page 5-50)
e Input Shift Type (Advanced Setting function group, page 5-86)

i I Proportional Band,

- I Integral Time,

d I Derivative Time

Conditions of Use: The control method must be 2-PID control.

Function: These three parameters allow you to manually configure the PID
value parameters. Note that the PID parameters are automatically configured

by the controller when either the Auto-Tune (AT) or Self-Tune (ST)
parameters are executed.

Publication 900-UMO07D-EN-E - January 2011



5-36 Parameter Functions & Definitions

Proportional action: P refers to control in which the Manipulated Variable
(MV) is proportional to the deviation (control error).

Integral action: I gives a control action that is proportional to the time
integral of the deviation. With proportional control, there is normally an offset
(control error). So, proportional action is used in combination with integral
action. As time passes, this control error disappears, and the control
temperature (process value) comes to agree with the set point.

Derivative action: D gives a control action that is proportional to the time
derivative of the control error. As proportional control and integral control
correct for errors in the control result, the control system will be late in
responding to sudden changes in temperature. Derivative action enables
control that is proportional to a predicted process output to correct for future
errot.

Table 5.AM
Parameters Controller Type Configurable Range Units Default
Proportional Band ?/F\{/Iig; Thermacouple or Resistance Detector | 0.1...999.9 °Cor°F @ 8.0
With Analog Inputs %FS 10.0
Integral Time 0...3999 Seconds 233
Derivative Time RT is OFF 0...3999 Seconds 40
RTis ON 0.0...999.9 Seconds 40.0
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@ Set NONE as the unit for Controllers with 0...50 Millivolt Inputs.

Note: If the settings for RT (robust tuning) are changed, the Proportional
Band (P), Integral Time (I), and Derivative Time (D) will be initiated.

Related Parameter

e AT Execute/Cancel (Adjustment function group, page 5-25)

L-5

=
- I Cooling Coefficient

Conditions of Use: The control mode must be heating and cooling with the
2-PID control method configured.

Function: If the heating and cooling characteristics of the control target differ
greatly, preventing satisfactory control characteristics from being obtained by
the same PID parameters, adjust the proportional band (P) at the cooling
Control Output side by adding the cooling coefficient to balance control
between the heating and cooling sides (tefer to Figure 4.26).
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In the heating and cooling control mode, the cooling Control Output side P is
calculated by the following formula to configure the cooling coefficient:

Cooling Control Output side P = Cooling coefficient x P (proportional band)

Table 5.AN
Configurable Range Units Default Value
0.01...99.99 None 1.00

Related Parameter

e Proportional Band (Adjustment function group, page 5-35)

r_
L -db IDeadBand

Conditions of Use: The control system must be configured for the heating
and cooling control mode.

Function: This parameter allows you to configure the output dead band width
in a heating and cooling control system. A negative value configures an overlap

band.

This parameter sets an area in which the Control Output is 0 centering around
the set point in a heating and cooling control system (refer to Figure 4.25).

The decimal point setting follows that of the currently configured sensor.
When using an analog input, the decimal point setting follows the Decimal
Point position configuration.

Table 5.A0
Configurable
Controller Type Range Units Default
With Thermocouple or Resistance -1999...9999 |°Cor°F@®@ |00
Thermometer (RTD)
With Analog Inputs -19.99...99.99 | %FS 0.00

@ Set NONE as the units for Controllers with 0...50 Millivolt Inputs.
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of -F I Manual Reset Value

Conditions of Use: The control mode must be standard control with the
2-PID control method configured. In addition, the Integral Time parameter
must be set to 0.

Function: This parameter allows you to configure the manipulated variable to
remove offset during stabilization of P or PD control.

Table 5.AP
Configurable Range Units Default Value
0.0...100.0 % 50.0

Related Parameters

e PID ON/OFF (Initial Setting function group, page 5-55)
e Integral Time (Adjustment function group, page 5-35)

HY5

I Hysteresis (Heating)

=
LHYS I Hysteresis (Cooling)

Conditions of Use: The control method must be ON/OFF control. For
Hysteresis Cooling the control mode must be heating and cooling.

Function: This parameter allows you to configure the hysteresis function to
help ensure stable operation during ON/OFF control. For more details, refer
to page 3-26, Hysteresis.

e In the standard control mode, use the Hysteresis Heating parameter.
The Hysteresis Cooling parameter cannot be used in standard control
(trefer to Figure 3.24).

e In the heating and cooling control mode, the Hysteresis parameter can
be set independently for heating and cooling. Use the Hysteresis
Heating parameter to configure the heating Control Output, and use the
Hysteresis Cooling parameter to configure the cooling Control Output
side hysteresis (refer to Figure 3.25).
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Table 5.AQ
Configurable
Parameters Controller Type Range Units Default
Hysteresis (heating) | With Thermacouple or Resistance Thermometer (RTD) | 0.1...999.9 °Cor°F @ 1.0
With Analog Inputs 0.01...99.99 %FS 0.10
Hysteresis (cooling) | With Thermocouple or Resistance Thermometer (RTD) | 0.0...999.9 °Cor°F @ 1.0
With Analog Inputs 0.01...99.99 %FS 0.10

© Set NONE as the unit for Controllers with 0...50 Millivolt Inputs.

Related Parameters

e PID ON/OFF, Standatd or Heating/Cooling (Initial Setting function

group, page 5-55)

SafANk |

Soak Time

Conditions of Use: The Program Pattern parameter must NOT be set to

OFL.

Function: This parameter enables you to configure the soak or delay time for
the control operation when using the simple program function.

Table 5.AR

Configurable Range

Units

Default

1...9999

Minutes or hours

1

Related Parameters

e Program Start, Soak Time Remain (Operation function group, page

5-15)

e Wait Band (Adjustment function group, page 5-40)

e Program Pattern (Initial Setting function group, page 5-57)

e Soak Time Unit (Advanced Setting function group, page 5-90)
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e
Wk -b IWaitBand

Conditions of Use: The Program Pattern parameter must NOT be set to

OFE

Function: This parameter enables you to configure the stable band within
which the soak time is measured for the simple program function.

Table 5.AS
Configurable
Controller Type Range Units Default
With Thermacouple or Resistance OFF or °Cor°r@
Thermometer (RTD) 0.1...999.9 off
With Analog Inputs OFF or %FS
0.01...99.99

@ Set NONE as the unit for Controllers with 0...50 Millivolt Inputs.

Related Parameters

e Program Start, Soak Time Remain (Operation function group, page

5-15)

e Soak Time (Adjustment function group, page 5-39)

e Program Pattern (Initial Setting function group, page 5-57)

e Soak Time Unit (Advanced Setting function group, page 5-96)

M/
1y

_a I MV at Stop

Conditions of Use: The control method must be configured for 2-PID
control. The MV at Stop and Error Addition parameter must be configured to

ON.

Function: This parameter allows you to configure the amount the MV
(process output) is OPEN/ON when the RUN/STOP status changes from

RUN to STOP.

Table 5.AT
Configurable Range Units Default
—5.0...105.0 for standard control % 0.0

—105.0...105.0 (heating/cooling control)
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Related Parameters

e RUN/STOP (Operation function group, page 5-106)
e MV at Stop and Error Addition (Advance Setting function group, page
5-87)

M/

My -E I MV at PV Error

Conditions of Use: The control must be configured for 2-PID control. The
MYV at Stop and Error Addition parameter must be ON.

Function: This parameter allows you to configure the amount the MV
(process output) is Open/On when an input ERROR occuts.

Table 5.AU
Configurable Range Units Default
—5.0...105.0 for standard control % 0.0
—105.0...105.0 (heating/cooling control)

Related Parameters

e MYV at Stop and Error Addition (Advance Setting function group, page
5-87)

2PRE I SP Ramp Set Value

Conditions of Use: Self tuning (ST) must be configured to OFF.

Function: If a large change is made to the value of the set point, it is possible
the rate the system reacts may exceed the desired limit. This parameter allows
you to configure the maximum rate of set point change. Configure the
maximum permissible change width per unit of time (minute) as the SP Ramp
value. However, note, that when the SP Ramp value is set to OFF, the SP ramp
function is disabled.

When using a temperature input, the decimal point position of the SP Ramp
value is dependent on the currently selected sensor, and when using an analog

input it is dependent on scaling,

Note: The SP Ramp Time Unites parameter in the Advanced Setting function
group allows you to enter seconds or minutes units.
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Table 5.AV
Parameter Configurable Range Units Default Value
SP Ramp Value OFF, 1...9999 EU OFF

Related Parameters

e Input Type (page 5-50), Scaling Upper-Limit, Scaling Lower-Limit (page
5-52), Decimal Point, ST (page 5-56) (Initial Setting function group)
e SP Ramp Time Units (Advanced Setting function group, page 5-71)

=
ot -H IMV(ManipuIatedVariahIe)Upper-Limit,

ol

|
- I MV (Manipulated Variable) Lower-Limit

Conditions of Use: The control method must be 2-PID control, and the ST
parameter must be set to OFE.

Function: The MV Upper-Limit and MV Lower-Limit parameters allow you
to configure the Upper- and Lower-Limits allowed for the manipulated
variable. If the current manipulated variable calculated by the Bulletin 900
Controller exceeds your configured MV upper- or Lower-Limit value, then the
current value becomes the upper or Lower-Limit MV value. Your configured
MV limits will NOT be exceeded by the controller.

MV Upper-Limit
The configurable ranges allowed during the standard control and heating and

cooling control modes are different.

The manipulated variable at the cooling Control Output side during heating
and cooling control is expressed as a positive value (refer to Table 5.AW).

Table 5.AW
Control Mode Configurable Range Units Default Value
Standard MV Lower-Limit % 105.0
+0.1...105.0
Heating and cooling 0.0...105.0 % 105.0
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MV Lower-Limit

The configurable ranges allowed duting the standard control and heating and
cooling control modes are different.

The manipulated variable at the cooling Control Output side during heating
and cooling control is expressed as a negative value (refer to Table 5.AX).

Table 5.AX
Control Mode Configurable Range Units Default Value
Standard MV Upper-Limit-5.0...-0.1 | % 5.0
Heating and cooling -105.0...40.0 % -105.0
Related Parameters

e PID ON/OFF (Initial Setting function group, page 5-55)
e ST (Initial Setting function group, page 5-56)

ofL

I MV (Manipulated Variable) Change Rate Limit,

Condition of Use: 2-PID control must be used. ST must be OFFE.

Function: The MV Change Rate Limit parameter allows you to configure the
maximum allowable rate of change variation in the MV per second. If the
current rate of change in the MV exceeds this setting, the MV will be changed
to the configured MV change rate limit until the calculated value is reached. If
the limit is set to 0.0, this function will be disabled.

The MV Change Rate Limit parameter will NOT operate in the following
situations.

* In manual mode

* During ST execution (Cannot be set when ST is ON.)
* During AT execution

* During ON/OFF control

* While stopped (MV output during STOP)

* During MV output when error occurs

Table 5.AY
Configurable Range Units Default
0.0 to 100.00 %/s 0.0
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Related Parameters

e Proportional Bband (Adjustment function group, page 5-35)

50

Condition of Use: The input type must be an analog input, and the

RP I Extraction of Square Root Low-cut Point,

Extraction of Square Root Enable parameter must be set to ON.

Function: This parameter sets the extraction of square root low-cut point
used for the inputs. The low-cut point is used for extracting the square root for
tflow rate sensors. The data after extracting the square root is shown below.

A

Operation result

100% FS

Extraction of square
root low-cut point

100% FS

Argument 1 (input data)

Table 5.AZ
Configurable Range Units Default
0.0...100 % 0.0
Related Parameters

e Extraction of Square Root Enable (Initial Setting function group, page

5-44)
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Monitor/Setting Item Level
(900-TC8)

Monitor/setting items can be displayed by means of the PF function key when
the PF Setting parameter (Advanced Setting function group) is configured to
PFDP: Monitot/Setting Item.

Power ON
\ 4

Operation
Function Group

[—>

Key
:] Control in Progress

Press the @ Key

for at least 1 second.

Adjustment
Function Group

Monitor/Setting ltem
Function Group

</ Key

Monitor/Setting Item Display 1to 5

Conditions of Use: The PF Setting parameter must be configured to PFDP,
and the Monitor/Setting Item 1 to 5 parameters must NOT be set to OFFE,

Function: When the PF Key is configured to display monitor/setting items,
pressing the PF Key will display in order the contents of the Monitot/Setting
Item 1 to 5 parameters. The contents of these parameters are shown in the
following table. For the setting (monitor) ranges, refer to the applicable

parameters.

Table 5.BA
Set Remarks
Value Setting Monitor/Setting Symbol
0 Disabled -
1 PV/SP/Multi-SP Can be set. (SP) -
2 PV/SP/MP Can be set. (SP) -
3 PV/SP / Soak time remain Can be set. (SP)
4 Proportional band (P) Can be set. P
5 Integral time (1) Can be set. L
6 Derivative time (D) Can be set. d
7 Alarm value 1 Can be set. AL-1
8 Alarm value upper limit 1 Can be set. AL IH
9 Alarm value lower limit 1 Can be set. AL L
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Table 5.BA
Set Remarks
Value Setting Monitor/Setting Symbol
10 Alarm value 2 Can be set. AL-C
11 Alarm value upper limit 2 Can be set. ALZH
12 Alarm value lower limit 2 Can be set. ALZL
13 Alarm value 3 Can be set. AL -3
14 Alarm value upper limit 3 Can be set. AL 3H
15 Alarm value lower limit 3 Can be set. AL3L

Related Parameters

Refer to the Advanced Setting function group:

e PF setting (page 5-101)
e Monitor/setting items 1 to 5 (page 5-102)

Manual Control Function Group

When using the PID control mode, the MV Manipulated Variable (output) can
be controlled by you from the controller keypad in manual mode if the
PV/MV parameter is displayed.

Manual/Automatic mode changes will result in bumpless control of the MV
(output). In automatic mode, the final MV will be used as the initial manual

MYV when moving from automatic mode to manual mode. In manual mode,
the change value will be fixed immediately and reflected in the actual MV.
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Figure 5.6
Up‘UIdlIUII AUjusLernt
IFunctlon Group Function Groupl )
A Press the [O] Key for
at least 1 second. Press and hold the
Key for at least
Press the [PFlKey for at ! 1 second. @

- ML Press the [O] Key for at least

least 1 second orthe | ="' | "' 1 second. The display will flash.

[O] Key for at least 1
second. Press and hold the
0 [O] Key for at least 3 seconds.

Manual Control
Function Group

@ When the PF Setting parameter is set to A-M for a controller that has a Key (900-TC8).

e To move from the Operation function group to the Manual Control
function group, press the [O] key for at least 3 seconds with the
Auto/Manual Switch parameter displayed.

Note: In addition, this operation can be performed using the PF Key by
setting the PF Key parameter (Advanced Setting function group) to
A-M (Auto/Manual). For details on the setting method, refet to
Performing Manual Control. This cannot be done duting ON/OFF
operation.

e The MANU indicator will light during manual control.

e It is not possible to move to any displays except for the PV/MV
parameter during manual operation.

e To return to the Operation function group, press the [Ol key or the PF
key in the Manual Control function group for at least 1 second.

PV/MV (Manual MV)

Function: When in manual control operation, the process value is displayed
on the No. 1 display, and the manipulated variable (manual MV) is displayed on
the No. 2 display, with a two display system. With a three display system
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(900-TC8) the PV, SP and the Manual MV can be displayed if the third
parameter is enabled (refer to the following graphics displays)

PV/SP/Manual MV
With No. 3 Display

=T | I:, =T Without No. 3 Display
3 e [ of -
- i = % g -' L
LiLd = L
CJCI0m ] CJC10n CJC10n cCrn
O . o 1 mIANA
Note: When the PV/SP Display screen selection parameter is 0.
Table 5.BB
Monitor Range Units
Process value Temperature: According to indication range for EU
each sensor.
Analog: Scaling lower limit -5% FS to Scaling
upper limit +5% FS
Set Point SP lower limit to SP upper limit EU
Table 5.BC
Configurable Range Units
MV (manual MV) | Standard control -5.0...105.0 0@ %
Heating/cooling control —-105.0...105.0 @

@ When the MV Limit Enable Parameter is configured to ON, the configurable range will be the MV Lower Limit
to MV Upper Limit.

e Standard or Heating/Cooling (Initial Setting function group, page 5-55)

“N-E
LN Related Parameters

Initial Set‘u“g Function This function group is for configuring the basic parameters of the Bulletin 900

Group

controller. In this function group, you can configure the Input Type parameter
for selecting the sensor input to be connected to the Bulletin 900 controller,

limit the range of set points, or set the alarm mode, and perform other

operations.
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Figure 5.7
Operation

Function Group

Press the [O] Key
for at least 3 seconds.

oooo N
05

T
i

Press the [O] Key
for 1 second.

Inital Setting
Function Group

D Control in Progress
D Control Stopped

To move from the Operation function group to the Initial Setting function
group, press (O key for 3 seconds with any parameter displayed except for

auto/man switch parametet.
e The Initial Setting function group is not displayed when the

Initial/ Communications protection is set to 2. However, it can be used
when the Initial Setting/ Communications Protection is set to 0 ot 1.

e For 900-TC8 and 900-T'C16: The Scaling Upper-Limit, Scaling
Lower-Limit, and Decimal Point parameters are displayed when an

analog input is selected as the Input Type.
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Initial Setting Function Group

Input Type

00 0000

00 0000

CM-H Scaling Upper Limit

Scaling Lower Limit

00 0000

aF Decimal Point

00 0000

q

Temperature Unit

00 0000

00
09

€« o_|€

A

SP Upper Limit

3
[Ny
=
[
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<«
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—
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|
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<
Il ]
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(==}

OO0

PID-ON/OFF
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See 5eng| Heating/Cooling

St Sl

00 0000

[yNy=pY Program Pattern

00 0000
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Input Type

Function: This parameter allows you to configure the sensor type by entering
a corresponding code (Set Value).

e When this parameter is changed, the set point limiter is changed to the
defaults of the new Input Type. If the Input Type must be changed,
re-configure your SP Upper-Limit and SP Lower-Limit parameters
(Initial Setting function group).

e Select one of the Set Values from the following table. Defaults are as
follows: B Controllers with Thermocouple/Resistance Thermometer:
5 K thermocouple @ Controllers with Analog Inputs: L (current input, 4
to 20 mA) (not supported by 900-TC32).
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e If a platinum resistance thermometer (RTD) is mistakenly connected
while a setting for other than a platinum resistance thermometer is in
effect, the controller error code S.ERR will be displayed. To clear the
S.ERR display, check the wiring and then cycle the controller power.

Table 5.BD — Global Temperature (GT) Input Type Controllers

Input Type Specifications | SetValue | Input Temperature Range
Controller Platinum resistance Pt100 0 —200...850 (°C)/-300...1,500 (°F)
%mzzum | ermometer (RTD) 1 ~199.9...500.0 (°C)/~199.9....900.0 (°F)
and 2 0.0...100.0(°C})/0.0...210.0 (°F)
esistance JPtI00 3 |-198.9...500.0(°C)/~198.9...900.0 (F)
(RTD) inputs 4 0.0...100.0(°C)/0.0...210.0 (°F)
Thermocouple K 5 —200...1,300 (°C)/—300...2,300 (°F)
6 —20.0...500.0 (°C)/0.0...900.0 (°F)
J 7 —100...850 (°C)/-100...1,500 (°F)
8 —20.0...400.0(°C)/0.0...750.0 (°F)
T 9 —200...400 (°C)/-300...700 (°F)
10 —199.9...400.0 (°C)/-199.9...700.0 (°F)
E " -200...600 (°C)/-300...1,100 (°F)
L 12 —100...850 (°C)/-100...1,500 (°F)
U 13 —200...400 (°C)/-300...700 (°F)
14 —199.9...400.0 (°C)/-199.9...700.0 (°F)
N 15 —200...1,300 (°C)/—-300...2,300 (°F)
R 16 0...1,700(°C)/0...3,000 (°F)
S 17 0...1,700 (°C)/0...3,000 (°F)
B 18 100...1,800 (°C)/300...3,200 (°F)
Infrared Temperature 10...70(°C) 19 0...90(°C)/0...190 (°F)
Eg?gor 60...120 (°C) 20 0...120 (°C)/0...240 (°F)
115...165(°C) 21 0...165(°C)/0...320 (°F)
140...260 (°C) 22 0...260(°C)/0...500 (°F)
Millivolt input 0...50 mV 23 One of the following ranges depending on the scaling.
-1,999...9,999
-199.9...999.9
Thermocouple W 24 0...2,000(°C)/0...3,200 (°F)
PLII 25 0...1,300(°C)/0...2,300 (°F)

Note: Shaded box indicates default selection for the GT controller type.
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Table 5.BE — Analog Input Type Controllers (900-TC8 & 900-TC16)

Controller
Type with
Analog
Inputs

Input Type Specifications | SetValue | Input Temperature Range
Current input 4...20 mA 0 One of the following ranges depending on the scaling.
0_20mA 1 -1,999...9,999
-Aem ~199.9...999.9
Voltage input 1..5V 2 -19.99...99.99
—-1.999...9.999
0..5V 3
0...10V 4

Note: Shaded box indicates default selection for the GT controller type.
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Related Parameters

e Temperature Unit, Set Point Upper-Limit, Set Point Lower-Limit (Initial
Setting function group, page 5-54)

=N _
LN-H I Scaling Upper-Limit,
ch-L ]

Scaling Lower-Limit,

I Decimal Point

Conditions of Use: For 900-T'C8 and 900-TC16, the Input Type must be
configured as an analog input.

Function: When an analog input is selected as the Input Type, scaling to
engineering units (EU) other than temperature is possible. Set the Upper-Limit
in the Scaling Upper-Limit parameter and the Lower-Limit in the Scaling
Lower-Limit parameter.

The Decimal Point parameter specifies the decimal point position of the
system parameters (Set Point, etc.) whose unit is set to EU.

Table 5.BF — Scaling Upper-Limit, Scaling Lower-Limit Parameters

Parameter Configurable Range Units Default Value

Scaling Upper-Limit Scaling Lower-Limit +1...9999 None 100

Scaling Lower-Limit Scaling Upper-Limit —1999. . .—1 None 0
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Table 5.BG Decimal Point

Parameter | Controller Type Configurable Range | Default
Decimal Point | Controllers with 0...1 0
Thermocouple/Resistance
Thermometer (RTD) inputs
Controllers with Analog Inputs 0...3 0
Table 5.BH
Configured Value | Meaning Example
0 0 digits to the right of the decimal point 1234
1 1 digits to the right of the decimal point 1234
2 2 digits to the right of the decimal point 12.34
3 3 digits to the right of the decimal point 1.234
Related Parameter

e Input Type (Initial Setting function group, page 5-50)

d-U

I Temperature Units (°C/°F) Selection

Conditions of Use: The Input Type must be configured for a temperature
input (RTD, non-contact, or thermocouple).

Function: This parameter allows you to configure the temperature input units
to either °C or °F.

Table 5.BI

Selections

Default Units

£:°C

F:oF

Related Parameter

e Input Type (Initial Setting function group, page 5-50)
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| _
oL -H I Set Point Upper-Limit,
5L -

]
L I Set Point Lower-Limit

Function: These parameters allow you to configure the maximum allowable
range for an operator to enter the set point value. The SP can be configured
within the range defined by the Upper- and Lower-Limit values in the Set
Point Upper-Limit and Set Point Lower-Limit parameters. If an attempt is
made to enter a SP value outside the upper or Lower-Limit from the keypad
the set point display will flash at the configured maximum upper- or
Lower-Limit value.

If the temperature Input Type or temperature units are changed, the set point
Upper-Limit and set point Lower-Limit are forcibly changed by the controller
to the default Upper- and Lower-Limits of the newly configured sensor.

For a temperature input, the decimal point position is dependent on the

currently selected sensor. For an analog input, it is dependent on the Decimal
Point parameter setting,

Table 5.BJ — Controllers with Thermocouple/Resistance Thermometer Inputs

Parameter | Input Type Configurable Range Units Default
Set Point Temperature | SP Lower-Limit + 1 to Input EU 1300
Upper-Limit range Upper-Limit
Millivolt SP Lower-Limit + 1 to scaling | EU 100
Upper-Limit
Set Point Temperature | Input range Lower-Limitto SP | EU —-200
Lower-Limit Upper-Limit — 1
Millivolt Scaling Lower-Limit to SP EU 0
Upper-Limit — 1

Table 5.BK — Controllers with Analog Inputs (900-TC8 & 900-TC16)

Parameter Configurable Range Units Default
Set Point Upper-Limit | SP Lower-Limit + 1 to scaling EU 100
Upper-Limit
Set Point Lower-Limit | Scaling Lower-Limit to SP EU 0
Upper-Limit — 1
Related Parameters

e Input Type (page 5-50), Temperature Units (°C/°F) Selection (page
5-53) (Initial Setting function group)
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LNE

]
L | PID ON/OFF

Function: This parameter allows you to configure the controller for either the
2-PID control or ON/OFF control method.

The Auto-Tuning (AT) and Self-Tuning (ST) parameter functions can only be
used in the 2-PID control method.

Table 5.BL
Selections Default Selection
PCd:2-PID ohafF: ON/OFF
oNaF: ON/OFF

Related Parameters

Refer to the Advanced Setting function group:

o AT Execute/Cancel (page 5-25), Manual Reset, Hysteresis heating,
Hysteresis cooling (page 5-38)

e ST Stable Range (page 5-75)

5

_ur
HL I Standard or Heating/Cooling

Function: This parameter allows you to configure the controller for the
standard control mode or heating and cooling control mode.

When using a 900-TC8X in the heating and cooling control mode, the
Auxiliary Output 3 terminal (SUB3) is typically (default) used for cooling
Control Output functions.

When using a 900-TC16X in the heating and cooling control mode, the
Auxiliary Output 2 output terminal (SUB2) is typically (default) used for

cooling Control Output functions.

When heating/cooling control is selected for the 900-TC32, the auxiliary
output 1 terminal (SUB1) is assigned as the controloutput (cooling).
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Table 5.BM
Selections Default Selection
SENd: Standard SENd: Standard
H-L: Heating and cooling

Related Parameters

e MV Monitor (Heating) (page 5-21), MV Monitor (Cooling) (page 5-22)
(Operation function group)

e Cooling Coefficient, Dead Band (page 5-36), Hysteresis (heating),
Hysteresis (Cooling) (page 5-38) (Adjustment function group)

e Control Period (Heat), Control Petiod (Cool) (Initial Setting function
group, page 5-57)

e Control Output 1 Assignment (page 5-92), Control Output 2
Assignment (page 5-93), Auxiliary Output 1 Assignment (page 5-93),
Auxiliary Output 2 Assignment (page 5-94), Auxiliary Output 3
Assignment (page 5-95) (Advance Setting function group)

St

I ST Self-Tuning

Conditions of Use: The Input Type must be configured for a temperature
input with the standard control mode and 2-PID control method enabled.

Function: This parameter allows you to configure the controller to execute
the self-tuning function. The ST (self-tuning) function executes tuning from
the start of program execution to calculate the PID constants matched to the
control target of the application. When the ST function is in operation, make
sure to turn the power supply of the load connected to the control out put ON
simultaneously with or before starting operation of the Bulletin 900 controller.

Table 5.BN
Parameter Selections Default Selection
ST ofF F: ST function OFF ol
aN: ST function ON
Related Parameters

e ST Stable Range (Advanced Setting function group, page 5-75)

e Input Type (page 5-50), PID ON/OFF (page 5-55) (Initial Setting
function group)
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PERN

I Program Pattern

Function: This parameter allows you to select the type of control when using
the simple program function. If the program functionis set to:

e OFF, the simple program will not operate.

e STOP, the RUN/STOP status will change to STOP after the soak time
has expired.

e CONT, control will continue in RUN status after the soak time has

expired.
Table 5.B0
Selections | Meaning Default
oFF Simple program function turned OFF oFF
SEaPf Go to STOP mode at end of program.
CalE Continue in RUN mode at end of program.
Related Parameters

e Program Start, Soak Time Remain (page 5-15), RUN/STOP (page 5-16)
(Operation function group)

e Soak Time, Wait Band (Adjustment function group, page 5-39)
e Soak Time Unit (Advanced Setting function group, page 5-90)

=
LP I Control Period (Heat)

r_r
L L

P I Control Period (Cool)

Conditions of Use: The control method must be configured for 2-PID
control. The cooling control and heating Control Outputs must be relay or
voltage (SSR) types. For the Control Period (cool) parameter the control mode
must be set to heating and cooling.

Function: This parameter allows you to configure the output period (control
period) which is the minimum amount of time between ON cycles of the
heating and cooling outputs. Set the control period taking the control
characteristics and the electrical life expectancy of the output devices into
consideration (especially if a mechanical relay is used).
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Table 5.BP
Parameter Configurable Range Units Default Value
Control Period (heat) 050r1...99 Seconds | 20
Control Period (cool) 050r1...99 Seconds | 20

e When the standard control mode is selected, use the Control Period
(cool) parameter. The Control Period (heat) parameter cannot be used.

e When the heating control output is an analog output the control period
cannot be used.

e When the heating and cooling control mode is selected, the Control
Period can be configured independently for the heating and cooling
outputs. Use the Control Period (heat) parameter to set the Control
Output 1 side control period, and use the Control Period (cool)
parameter to set the cooling control period.

Related Parameter

e PID ON/OFF (Initial Setting function group, page 5-55)

aREV

I Direct/Reverse Operation

Function: This parameter allows you to configure the controller for the direct
or reverse operation of the manipulated variable (MV). Direct operation refers
to the control method where the manipulated variable is increased according
to the increase in the process value. Alternatively, reverse operation refers to
the control method where the manipulated variable is increased according to
the decrease in the process value.

Table 5.BQ
Selections Default
of - Reverse operation, o - o Direct operation oRf-F
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AL

!
£ I Alarm Type for Alarm 1

Conditions of Use: Alarm 1 must be configured and supported by the
controller.

Function: This parameter allows you to configure the type of alarm operation
for Alarm Output 1. Select one of the following Alarm 1 types:

Deviation, Deviation range, Absolute value, LBA, or PV change rate
alarm.

Note: Refer to Table 5.BR for details.
Related Parameters

e Alarm value 1 (page 5-16); Alarm value upper limit 1, Alarm value lower
limit 1(page 5-18 (Operation function group)

e Standby sequence reset (page 5-72); Auxiliary output 1 open in alarm
(page 5-73); Alarm 1 latch (page 5-79) (Advanced Setting function
group); Alarm 1 hysteresis (Initial Setting function Group, page 5-61)

]
ALEC I Alarm Type for Alarm 2 (900-TC8 & 900-TC16)

|
ALE3 I Alarm Type for Alarm 3 (900-TC8)

Conditions of Use: Alarm 2 and 3 must be configured and supported by the
controller hardware.

Function: These parameters allow you to configure the type of alarm
operation for Alarm Output 2 and Alarm Output 3.

* For Alarm 2 and 3, you can select Alarm types: Deviation, Deviation

range, Absolute Value, or PV change rate alarm (Note: cannot use
LBA).
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Related Parameters

e Alarm value 2 (page 5-17), Alarm value upper limit 2 (page 5-19), Alarm
value lower limit 2 (page 5-19) (Operation function group)

e Standby sequence reset (page 5-72), Auxiliary output * open in alarm:
(page 5-73), Alarm 2 hysteresis (page 5-62), Alarm 2 latch (page 5-79)
(Advanced Setting function group)

e Alarm value 3 (page 5-18), Alarm value upper limit 3 (page 5-20), Alarm
value lower limit 3 (page 5-20) (Operation function group)

e Standby sequence reset (page 5-72), Auxiliary output * open in alarm
(page 5-73), Alarm 3 hysteresis (page 5-62), Alarm 3 latch (page 5-79)
(Advanced Setting function group)

Table 5.BR — Details

Alarm Output Operation

When Alarm Value | When Alarm Value
SetValue | Alarm type Xis Positive Xis Negative
0 Alarm function OFF Output OFF
19 Upper- and Lower-Limit on i LiHie (2]
(deviation range) OFF—5
2 Upper-limit (deviation) X i X i
L
3 Lower-limit (deviation) on i Xie on X
OFF — S;P OFF <P
49 Upper- and Lower-Limit oy Lt (3]
range (deviation range) OFF —+25
500 Upper- and Lower-Limit . (4]
with standby sequence oN —ZtiHe
(deviation range) OFF—5p
6 Upper-limit with standby | |~ —ixi= o X
sequence (deviation) OFF ——25 orr—I5
7 Lower-limit with standby | |~ _—ixie o X0
sequence (deviation) OFF —— OFF —
8 Absolute-value oy o o
Upper-Limit orF——T— orr—
9 Absolute-value ON X ON X
Lower-Limit OFF:('):I— OFFZI—('J
10 Absolute-value on o o o
Upper-Limit with standby | oFr—i—I— oFF—I——
sequence
1 Absolute-value oN X on
Lower-Limit with standby | oFF——1— oppj—(')

sequence
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Table 5.BR — Details

Alarm Qutput Operation
When Alarm Value | When Alarm Value
SetValue | Alarm type Xis Positive Xis Negative
12 Loop Break Alarm (LBA) —
(Alarm 1 Type only)
13 PV Change Rate Alarm —

Note: Shading indicates default setting. Set the alarm type independently for
each alarm in the Alarm 1 to 3 Type parameters in the Initial Setting function
group. The default is 2 (Upper-limit alarm).

©@ Withsetvalues 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.”
® Setvalue: 1 (Upper- and Lower-Limit alarm)

| | 1 1 1 1 1< v,

L HSP SPL H H SP L
= H<0,
H<0,L>0 H>0,L<0 H LsP H| =
Hl <L H| > |L| H>0,
SPH L Hl =

© Setvalue: 4 (Lower-Limit range)
n<uv,L:
L H SP SP L H H SP L

H<0,L>0 H>0,L<0 i e
IHI <L IH[> L M Lop IHI =1

— — H>0,L.
SPH L H < |

@ Setvalue: 5 (Upper- and Lower-Limit with standby sequence)
For the Lower-Limit alarms in cases 1 and 2 above, the alarm is normally OFF if upper- and Lower-Limit
hysteresis overlaps. In case 3, the alarm is always OFF.

© Setvalue: 5 (The alarm is always OFF if upper- and Lower-Limit alarm hysteresis with standby sequence
overlaps.)

Related Parameters

e Alarm Value 1...3 (Operation function group, page 5-10)

e Upper-Limit Alarm Value 1...3, Lower-Limit Alarm Value 1...3
(Operation function group, page 5-19)

e Standby Sequence Reset Method (page 5-72), Alarm 1...3 Open in
Alarm, Alarm 1...3 Hysteresis (page 5-61), Alarm 1...3 Latch
(Advanced Setting function group)

AL

Hi ] .
Alarm 1 Hysteresis

Conditions of Use: Alarm 1 must be assigned. The alarm 1 type must NOT
be 0, 12, or 13.
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]
AL He I Alarm 2 Hysteresis

Conditions of Use: Alarm 2 must be assigned. The alarm 2 type must NOT
be 0, 12, or 13.

]
AL H3 I Alarm 3 Hysteresis

Conditions of Use: Alarm 3 must be assigned. The alarm 3 type must NOT
be 0, 12, or 13.

Function: These parameters set the hysteresis (allowed deviation from the
configured alarm value) for alarms 1, 2, and 3.

Table 5.BS
Controller Models Configurable Range | Units Default
Model with thermocouple/resistance 0.1..999.9 °Cor°F (0.2
thermometer universal input
Model with analog input 0.01..99.99 %FS 0.02

Note: Set Noze as the unit for 0 to 50 millivolt.
Related Parameters

e Alarm value 1 to 3 (page 5-16), Alarm value upper limit 1 to 3 (page
5-18), Alarm value lower limit 1 to 3 (page 5-18) (Operation function
group)

e Alarm 1 to 3 type (Initial Setting function group, page 5-59)

ER-E I Transfer Output Type (900-TC8, 900-TC16)

Conditions of Use: An analog cuttrent output must be assigned/configured

Function: This parameter allows you to configure the analog current output
for a specific type of transfer output. Refer to Table 5.BU.

Note: If the analog current output is NOT used as a transfer output, configure
this parameter to OFF (default).
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Table 5.BT — Transfer Output Destination

Transfer Qutput
Control Output 1 Type Control Output 2 Type Destination

Current Qutput * No Control Output 1
e Relay Output
e \oltage Output (for driving SSR)

¢ Relay Qutput ¢ No No
* \/oltage output (for e Relay Output
driving SSR) ¢ \/oltage Output (for driving SSR)

Note: Calibration is NOT supported for the transfer output.

Table 5.BU
Transfer Output Type Selection Default
OFF afF afF
Set point SF
Set point during SP ramp SP-M
PV Py
MV monitor (heating) My
MV monitor (cooling) L-mMy

Related Parameter

e Transfer Output Upper-Limit, Transfer Output Lower-Limit (Initial
Setting function group, page 5-63)

ER-H I Transfer Qutput Upper-Limit
ER-L

I Transfer Qutput Lower-Limit
Conditions of Use: An analog cuttrent output must be assigned/configured.
The Transfer Output Type parameter must NOT be set to OFFE.

Function: This parameter allows you to configure the Upper- and
Lower-Limit values specifically for the transfer output and separate from the
actual function (e.g., Set Point Limits).
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Table 5.BV
Transfer Default Transfer Output
Output Type Configurable Range Lower-Limit Upper-Limit Units
Set Point SP Lower-Limit to SP Upper-Limit
Set Point during SP | SP Lower-Limit to SP Upper-Limit SP Lower-Limit SP Upper-Limit
Ramp
PV Temperature Senor setting range Lower-Limit to Sensor Setting Sensor Setting EU
sensor setting range Upper-Limit Range Lower-Limit | Range Upper-Limit
Analog Analog scaling Lower-Limit to analog | Scaling Lower-Limit | Scaling Upper-Limit
scaling Upper-Limit
MV Monitor Standard -5.0...105.0
(heating) - -
Heating/cooling | 0.0...105.0 0.0 100.0 %
MV Monitor 0.0...105.0
(cooling)
Related Parameter

e Transfer Output Type (Initial Setting function group, page 5-62)

STE |,
Linear Current Output (900-TC8, 900-TC16)

Conditions of Use: Control output 1 must be an analog current output.

Function: This parameter allows you to configure the output type for the
linear analog current outputs and select either 4...20 mA or 0...20 mA.

Table 5.BW
Analog Output Selection Types Default
H-20:4...20mA Y-20

o-20:0...20mA

Note: Even when control output 1 is used as a control output or transfer
output the 0 to 20 mA selection can be used.

Related Parameter

e Transfer Output Type (Initial Setting function group, page 5-62)
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EV

-M
! | Number of Multi-SP Uses (900-TC8, 900-TC16)

Conditions of Use: An event input unit must be assigned. An optional event
input unit must be installed in the controller.

Function: Muld-SP is a function for setting set points 0 to 3 in advance, and
switching between these set points using a combination of event input
ON/OFF signals. The number of Muld-SP Uses parameter is used to switch
between using two and four preset set points.

Table 5.BX
Configurable Range Default
0to2 1

Whether the Event Input Assignments 1 and 2 parameters are displayed or
hidden is determined by the Number of Multi-SP Uses parameter setting,

Table 5.BY — Controllers with Event Inputs 1 and 2 (Two Event Inputs)

Event Input Assignment 1 | Event Input Assignment 2

Number or 0 Displayed (Multi-SP not used).

Multi-SP uses 1 Hidden (Multi-SP, 2 points) Displayed (Event input 2 not
used as multi-SP switch).

2 Hidden (Multi-SP. 4 points).

The following tables show the relationships between ON /OFF combinations
of event inputs 1 and 2 and selected set points.:

Table 5.BZ —Number of Multi-SP Uses: 1

Event input 1 Selected set point
OFF Set point 0
ON Set point 1

Table 5.CA — Number of Multi-SP Uses: 2

Event input 1 Eventinput2 | Selected set point
OFF OFF Set point 0
ON OFF Set point 1
OFF ON Set point 2
ON ON Set point 3
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The following table shows the functions assigned when an Event Input
Assignment (1 or 2) is displayed.

Table 5.CB
Selection Function
NoNE None
Skaf RUN/STOP
MANL Auto/Manual Switch
PR5E Program start (see note 1.)
dR5 Invert Direct/Reverse Operation
At-~ 100% AT Execute/Cancel
AE- 1 40% AT Execute/ Cancel (see note 2)
WEPE Setting Change Enable/Disable
LAE Alarm Latch Cancel

Note: 1 PRST (Program Start) can be configured even when the Program Pat-
tern parameter is configured to OFF, but the function will be dis-
abled.

Note: 2 This function can be configured for heating/ cooling control, but the
function will be disabled.

e When any of the following functions are configured for an Event Input
Assignment parameter, the same function cannot be configured for
another Event Input Assignment parameter: STOP (RUN/STOP),
MANU (Auto/Manual Switch), PRST (Program Start), DRS (Invert
Direct/Reverse Operation), AT-2 (100% AT Execute/Cancel), AT-1
(40% AT Execute/Cancel), WIPT (Setting Change Enable/Disable), ot
LAT (Alarm Latch Cancel).

Related Parameters
e SPO to SP3 (Adjustment functon group, page 5-33),

e Event input assignment 1 and 2 (Initial Setting function group, page
5-66), Multi-SP use (Advanced Setting function group, page 5-71)

El -+ Event Input Assignment (= 1 and 2) (900-TC8,
900-TC16)

Conditions of Use: An event input unit must be installed in the controller.
Multi-SP must NOT be used.



Parameter Functions & Definitions 5-67

Function: The following functions can be assigned to event inputs 1 and 2:

* RUN/STOP

¢ Auto/Manual Switch

* Program Start

* Invert Direct/Reverse Operation
¢ 100% AT Execute/Cancel

* 40% AT Execute/Cancel

* Setting Change Enable/Disable
* Alarm Latch Cancel

Default:

* Event Input Assignment 1: NoNE

* Event Input Assignment 2: 5E£oF.

Table 5.CC
Selection Function
NaNE None
Skaf RUN/STOP
MANL Auto/Manual
PREE Program start (see note 1.)
df5 Invert Direct/Reverse Operation
AE-~ 100% AT Execute/Cancel
Ak-1 40% AT Execute/ Cancel (see note 2)
WEPE Setting Change Enable/Disable
LAE Alarm Latch Cancel

Note: 1 PRST (Program Start) can be configured even when the Program Pat-
tern parameter is configured to OFF, but the function will be dis-
abled.

Note: 2 This function can be configured for heating/cooling control, but the
function will be disabled.

Related Parameters

e SPO to SP3 (Adjustment function group, page 5-33)
e Number of multi-SP uses (Initial Setting function group, page 5-65)
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coR Extraction of Square Root Enable (900-TC8,
900-TC16)

Conditions of Use: An analog input must be supported.

Function: This parameter enables and disables square root extraction.

Table 5.CD

Setting Range Default
oN: Enabled, oF F: disabled None

Related Parameter

e Extraction of square root low-cut point (Adjustment function group,
page 5-44)

AMoV

I Move to Advanced Setting Function Group

Conditions of Use: The Initial Setting/ Communications Protect parameter
must be set to 0.

Function: This parameter allows you to move to the Advanced Setting
function group by entering the value —169 when the parameter is displayed

Note: Once the value (<169) is displayed on the controller you can move to
the Advanced Setting function group either by pressing the [<2) key or
[Ol key or by waiting for 2 seconds to elapse.

Related Parameter

e Initial Setting/ Communications Protect (Protect function group, page

5-4)
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Advanced Set‘"ng Function This function group is for using the Bulletin 900 controller to its maximum

Group

capability.

Figure 5.9

Operation — Adjustment
function group function group

Press the
[O] Key less than 1 s.

Press Press the = = —
the O Key [[OIKey [B - L Press the [O] Key for at
i
(]

for at least [ for at | least3s.

1ls. least 3 s. l [ control stops. |

Communi-

Initial Setting ¢—p| cations
function group Setting

function group,

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

Press the [O] Key for Password input
atleast1s. set value -169

Advanced Setting :] Control in progress
function group C] Control stopped

To move to this function group, enter the password (=169) in the Initial Setting
function group (refer to page 5-48 for details).

Note: In order to enter the password the Initial Setting/ Communications
Protection must be set to 0.
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Figure 5.10
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TR
LINL

t I Parameter Initialize

Function: This parameter allows you to return/reset all of the controller’s
p y
parameter settings to their initial/default values.

Table 5.CE
Parameter Selection Default
oF F: Initialization is not executed. ofFF

FALCE: Initializes to the factory settings described in the manual.

MSPL

I Multi-SP Uses

Conditions of Use: The controller must NOT have an event input option
unit installed or the Number of Multi-SP Uses parameter must be set to 0.

Function: This parameter allows you to configure the controller for multi-SP
selection (0...3) by operating the keys (3] [&)) on the front of the controllet.

If the option event input unit is mounted in the Bulletin 900 controller, this
parameter can be used only when the Number of Mult-SP Uses parameter is
set to 0 and Mult-SP Uses parameter is set to ON.

Yl

e oii: You can select set points 0...3 from the controller’s keypad.

e oFF: You CANNOT select set points 0...3 from the controllet’s
keypad.

Note: The default: aF F

Related Parameters

e Multi-SP Set Point Setting (Operation function group, page 5-10)
e Number of Multi-SP Uses (Initial Setting function group, page 5-65)

SPRU

I SP Ramp Time Units

Conditions of Use: The ST (Self-Tuning) parameter must be set to OFFE,

Function: This parameter allows you to configure the time units for the rate
of change during a SP ramp operation which you previously enabled by
entering a value in the SP Ramp Set Value parameter (Adjustment function

group).
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Table 5.CF
Configurable Range Default
S: EU/s, M: EU/min M

Related Parameters

e Ramp SP Monitor (Operation function group, page 5-10)
e SP Ramp Set Value (Adjustment function group, page 5-41)

RESL I Standby Sequence Reset Method

Conditions of Use: The Alarm Type for alarms 1...3 must be configured for
5,6,7,10 or 11 (refer to Table 5.BR).

Note: Alarm 3 is not applicable for 900-TC16. Alarm 2 and 3 are not
applicable for 900-TC32.

Function: Recall that with standby sequence configured the alarm output is
temporarily disabled until AFTER the first alarm condition occurs. This
parameter allows you to configure the conditions (A or B) for enabling alarm
reset after the standby sequence of the alarm has been canceled.

The alarm output is turned OFF when switching to either the Initial Setting
function group, Communications Setting function group, Advanced Setting
function group, or Calibration function group (refer to Table 5.CG).

e Condition A: Control started (including power ON), and set point,
alarm value (upper/Lower-Limit alarm value) or input shift value
(uppet/Lower-Limit temperature input shift value) changed

e Condition B: Power ON

The following example shows the reset action when the Alarm Type is
Lower-Limit alarm with standby sequence (refer to Figure 5.11).

Figure 5.11

Condition A only

SP change ¥
Alarm point T ' .
(after change) ! Alarm hysteresis

Alarm point | @ Standby sequence reset point

'
:
'
ConditionI A o,lnly O: Standby sequence canceled point
'
1
'
'
'
L

Alarm output: Condition A

Alarm output: Condition B
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Table 5.CG
Selections Default Selection
A: Condition A A
& Condition B

Related Parameters

e Alarm 1...3 Type(see note) (Initial Setting function group, page 5-59)

e Alarm 1...3 Latch (see note) (Advanced Setting function group, page

5-79)

Note: Alarm 3 is not applicable for 900-TC16. Alarm 2 and 3 are not
applicable for 900-TC32.

5

=N
N I Auxiliary Output * Open in Alarm (* =1to 3)

Conditions of Use: Auxiliary output, 1, 2, or 3 must be assigned.

Function: This parameter allows you to configure the output states of

auxiliary outputs 1 to 3 ®.When the Close in Alarm parameter is configured,
the status of the auxiliary output function is output unchanged with no alarm.
When Open in Alarm is configured, the status of the auxiliary output function
is reversed before being output. The following table shows the relationship
between the auxiliary output function, auxiliary output, and operation displays

(SUBT to SUB3).

Table 5.CH
Alarm Parameter | Auxiliary Physical Auxiliary | Operation Display
Mode Output Function | Output (SUB1 to SUB3)®
Close in Alarm ON ON Lit
OFF OFF Not lit
Open in Alarm ON OFF Lit
OFF ON Not lit

© Auxiliary output 3 (SUB 3) is NOT available for the 900-TC16. Auxiliary output 2 and 3
(SUB 2 and 3) are NOT available for the 900-TC32.
Note: The shaded cell signifies the default setting.
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HbU

I HB ON/OFF (300-TC8, 900-TC16)

Conditions of Use: The controller hardware that supports the Heater
Burnout (HB), Heater Short (HS), and Heater Overcurrent (HO), Alarm 1
must be configured and the appropriate number of Current Transformers
(CT) to support the application are connected to the controller.

Function: This parameter allows you to configure the operation of the Heater
Burnout Alarm (HBA).

Table 5.CI

Selections Default Selection

M
n

0

oN: Alarm Enabled
o~ F: Alarm Disabled

HbL

I Heater Burnout Latch (900-TC8, 900-TC16)

Conditions of Use: The HB ON/OFF parameter must be configured to ON
and the controller hardware must support the Heater Burnout (HB), Heater
Short (HS), and heater overcurrent detection. Alarm 1 must also be configured
to ON. The appropriate number of Current Transformers (CT) to support the
application must be connected to the controller.

Function: When this parameter is configured to ON, the heater burnout
alarm is held ON until one of the following reset conditions are satistied:

e The Alarm Output is turned OFF when switching to the Initial Setting
function group, Communications Setting function group, Advanced
Setting function group, or Calibration function group, or

e Heater burnout detection is set to 0.0 A, or

e Controller power is cycled from ON to OFE.

e The latch is canceled by the PF key (900-TC8 only). PF Setting = LAT:
Alarm Latch Cancel.

e The latch is canceled by an event input. (Event Input Assignment 1 and
2 = LAT: Alarm Latch Cancel).
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Table 5.CJ
Selections Default Selection
o Latch Enabled oFF
ofF F: Latch Disabled

Related Parameter

e HB ON/OFF (Advanced Setting function group, page 5-74)

e Event Input Assignment 1 and 2 (Initial Setting function group, page
5-60)

HbH

I Heater Burnout Hysteresis (900-TC8, 900-TC16)

Conditions of Use: The Heater Burnout ON/OFF parameter must be
configured to ON. The Heater Burnout Latch parameter must be set to OFE
Support (e.g., CT) hardware must be available, and heater burnout, heater
short, and heater overcurrent detection supported. Alarm 1 must be assigned.

Function: This parameter allows you to configure the hysteresis (allowed
deviation from the HB, HS or heater overcurrent set point) when such a
condition is detected.

Table 5.CK
Configurable Range Units Default Value
0.1...50.0 A (Amps) 0.1

Related Parameter

e HB ON/OFF (Advanced Setting function group, page 5-74)

e Event Input Assignment 1 and 2 (Initial Setting function group, page
5-60)

ot -b I ST (Self-Tuning) Stable Range

Conditions of Use: Control must be configured for a temperature input,
standard control mode, PID control method, and Self-Tuning (ST) set to ON.

Function: This parameter allows you to configure the value for determining
the conditions under which ST (self-tuning) occurs. This parameter cannot be
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used when the Self-Tuning (ST) parameter is set to OFF (refer to Table 5.CL
and Table 5.CL).

Table 5.CL — Self-Tuning Stable Range

Configurable Range Units Default Value

0.1...999.9 °Cor°F 15.0

Note: Analog inputs do not apply to ST Stable Range because units are
°C or °FE.

Related Parameters

e PID ON/OFF (Initial Setting function group, page 5-55)
e Input Type (Initial Setting function group, page 5-50)
e ST (Initial Setting function group, page 5-56)

ALFR_] .

Conditions of Use: Control must be configured for 2-PID control method,
and the ST parameter must be set to OFE

Function: This parameter allows you to configure the 2-PID constant for
alpha (o). Normally, use this parameter at its default.

Table 5.CM — Alpha

Configurable Range Units Default Value
0.00...1.00 None 0.65
Related Parameters

e PID ON/OFF (Initial Setting function group, page 5-55)
e ST (Initial Setting function group, page 5-50)
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At -4 I AT Calculated Gain

At -H I AT Hysteresis

rm
L

T . _
Limit Cycle MV Amplitude

Conditions of Use: Control must be configured to 2-PID control. Normally

use the default values for these parameters

Function: The AT Calculated Gain parameter sets the gain when PID values

are calculated using AT. When emphasizing response, decrease the set value.
When emphasizing stability, increase the set value. The AT Hysteresis

parameter sets the hysteresis for limit cycle operation during auto tuning when

switching ON and OFE The Limit Cycle MV Amplitude parameter sets the
MV amplitude for limit cycle operation during auto tuning.

Table 5.CN
Parameter Configuration Range Units Default
AT Calculated Gain 0.1..10.0 0.8
AT Hysteresis Universal input: °Cor°F 0.8 (see note)
0.1..999.9
Analog input 0.01...9.99 | %FS 0.20
Limit Cycle MV Amplitude | 5.0...50.0 % 20.0

Note: When temperature unit is °F, the defaultis 1.4.
Related Parameters

e AT execute/cancel (Adjustment function group, page 5-25)

L NF

I Input Digital Filter

Function: This parameter allows you to configure the time constant of the
controller’s input digital filter. Figure 5.12 shows the effect on the input data
after passing through the digital filter.
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Figure 5.12
A PV before passing through filter
Y /
—
_| PV after passing through filter
0.63A
: >
T )
I Corggqtgnt Time
\Input Digital Filter
Table 5.CO
Configurable Range Units Default Value
0.0...9999 Seconds 0.0

PL

Ad I Additional PV Display

Function: This parameter allows you to configure the controller so that only
the PV is displayed. It is added to the top of the Operation function group. It
gives you the option of displaying the PV and SP (normal) or just the PV.

Table 5.CP
Selections Default Selection
olN: Displayed offF
ofF F: Not displayed

()

_dF I Manipulated Variable (MV) Display

Function: This parameter allows you to configure whether or not the
manipulated variable is displayed.

The manipulated variable is displayed when the Manipulated Variable monitor
(heating) and Manipulated Variable (cooling) parameters are set to ON, and
not displayed when these parameters are set to OFE
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Table 5.CQ
Selections Default Selection
o Displayed ofF
ofF F: Not displayed

Related Parameters

e MV Monitor (heating) (page 5-21) MV Monitor (cooling) (page 5-22)
(Operation function group)

rEk

I Automatic Display Return Time

Function: If you do not operate any of the keys on the front panel for the
time set by this parameter in the Operation function group, Adjustment
function group, or Monitor function group, the display automatically returns
to the PV/SP display.

This function is disabled (display does not change automatically) when this
parameter is configured to OFL.

Table 5.CR
Configurable Range Units Default Value
OFF, 1...99 Seconds OFF

1
ALt I Alarm 1 Latch

]
AcLt I Alarm 2 Latch

]
AJLE I Alarm 3 Latch

Conditions of Alarm 1 Use: Alarm 1 function must be assigned and Alarm 1
Type must NOT be configured to 0.

Conditions of Alarm 2 Use: Alarm 2 function must be assigned and Alarm 2
Type must NOT be configured to 0 or 12.

Conditions of Alarm 3 Use: Alarm 3 function must be assigned and Alarm 3
Type must NOT be configured to 0 or 12. Controller must be 900-TC8 type.
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Function: When this parameter is set to ON, the alarm function is held until
one of the following conditions are satisfied:

e The power to the controller is cycled.

e The latch is cancelled by the PF Key. (PF Setting = LAT: Alarm Latch
Cancel)

e The latch is cancelled by an event input.(Event Input Assignment 1 and
2 = LAT: Alarm Latch Cancel)

e The output is turned OFF when switching to the Initial Setting function
group, communications function group, Advanced Setting function
group, or calibration level.

e If an auxiliary output is set to close in alarm, the output is kept closed. If
it is set to open in alarm, it is kept open.

Table 5.CS
Selections Default Selection
an: ON oFF
ofF F: OFF

Related Parameters

e Alarm Value 1 to 3 (Operation function group, page 5-16)

e Upper-Limit Alarm Value 1 to 3, Lower-Limit Alarm Value 1 to 3
(Operation function group, page 5-20)

e Alarm 1 to 3 Type (Initial Setting function group, page 5-59)

e Standby Sequence Reset Method (Advanced Setting function group,
page 5-72)

e Auxiliary Output 1 to 3 Open in Alarm, (Advanced Setting function
group, page 5-73)

e Event input assignment 1 and 2 (Initial Setting function group, page
5-66) HB ON/OFF: (page 5-74), PF setting: (page 5-101) (Advanced
Setting function group)

]
PRLE I Protect Function Group Move Time

Function: This parameter allows you to configure the control panel key
pressing time required to move to the Protect function group from the
Operation function group, Adjustment function group, or Monitor/Setting
function group.
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Table 5.CT
Configurable Range Units Default Value
1...30 Seconds 3

Related Parameters

e Operation/Adjustment Protection, Initial Setting/ Communications
Protection, Setting Change Protection (Protect function group, page
5-1)

S5ERa

I Input Error Output

Conditions of Use: Alarm 1 must be assigned.

Function: When this parameter is configured to ON, the output assigned to
the Alarm 1 output turns ON at an input error condition. Note, however, that
the Alarm 1 operation LED display does not light.

Note: For details on input errors, refer to Error displays.
The Alarm 1 output is:

e the ORed output of Alarm 1, HB Burnout alarm, HS Alarm, heater
overcurrent alarm and the input error.

e turned OFF when controller operation is switched to the Initial Setting
function group, Communications Setting function group, Advanced
Setting function group, or Calibration function group, and when
controller power is cycled ON to OFL.

Table 5.CU
Selections Default Selection
o Enabled oFF
ofF F: Disabled

Related Parameter

e Input Error (Error Display, page 6-1)
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r

r =
L L

I Cold Junction Compensation Method

Conditions of Use: The Input Type must be thermocouple or non-contact
infrared temperature sensor.

Function: This parameter allows you to specify whether cold junction
compensation is to be performed internally by the controller or to be
performed externally when the Input Type setting value is 5 to 22, 24, or 25.

The cold junction compensation external setting is valid when the temperature
difference is measured using two thermocouples or two non-contact sensors.

Table 5.CV
Selections Default Selection
ol Internally ol
ofF F: Externally

Related Parameter

e Input Type (Initial Setting function group, page 5-50)

RL

)/
R I MB Command Logic Switching

Note: Although this parameter is available, it is not used by the 900-TCS8,
900-TC16, or 900-TC32 controller or configuration software. The
default is OFF and should remain unchanged.

r=
LolR I PV Color Change

Function: The PV Color Change function allows you to change the color of
the PV display (No. 1 display) based upon preset conditions defined in Table
5.CW.

There are three display colors (orange, red, and green) that you can select
based on the following three modes listed below and eight settings shown in
Table 5.CW.
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Modes:

e Constant: This mode displays orange, red, or green all the time.

e Linked to Alarm 1: This mode switches the PV display color from red
to green when Alarm 1 turns ON or from green to red when Alarm 1
turns ON.

e Linked to PV Stable Band: This mode switches the PV display color
between red outside the PV Stable Band and green within PV Stable
Band, or between green outside the PV stable band and red within PV
stable band. Set the PV stable band in the PV Stable Band parameter in
the Advanced Setting function group.

Note: The default of the PV is FEd (red).

The following table shows the display functions that can be set using the PV
color change function.

Table 5.CW — Settings

Mode Setting Function PV Color Change Application Example
Constant oRb Orange Constant: Orange To match the display color with other
Controller models
REd Red Constant: Red To match the display color with other
Controller models
LRN Green Constant: Green To match the display color with other
Controller models
Linked to _ Alarm
Alarm 1 . value
ON “ > ALM1 lit
OFF : > PV
A
SP
ALM1 not lit ALM1 lit Application example
F-0 Red to Green | Red Green To display the PV reached signal
L-R GreentoRed | Green Red To display error signals
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Table 5.CW — Settings

Mode Setting Function PV Color Change Application Example
Linked to PV Within  Within
stable band PV stable PV stable
band band
DRI
Low |  Wihin | High
‘ ‘ > PV
A
SP
Low PV stable band High Application example
R-0.F Red to Green | Red Green Red To display stable status
to Red
L-oFR Green to Green Orange Red To display stable status
Orange to Red
ao-L.F Orange to Orange | Green Red To display stable status
Green to Red
Related Parameters
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e PV Stable Band (Advanced Setting function group, page 5-84)

PV-b

I PV Stable Band

Function: This parameter allows you to configure the PV Stable Band width
in °C, °F, or % full scale within which the PV display color is changed based on
your configuration of the PV Color Change parameter.

e When the mode to link to the PV stable band is selected with the PV
Color Change parameter, the PV display color will change according to
whether the present value (PV) is lower than, within, or higher than the
PV stable band, as shown in the following figure.

e There is a fixed hysteresis of 0.2 (°C ot °F).

Figure 5.13
. PV Stable , PV Stable ,
i Band i Band ;
— >
A A
Low Within
v A
— A e

0.2 (°Cor °F) SP 0.2 (°C or °F)

When analog inputs are used: 0.02 (% FS).

High
y

> py
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Table 5.CX
Configurable
Controller Models Range Units Default
Controllers with Thermocouple and 0.1...999.9 °Cor°F® |50
Resistance Thermometer (RTD) inputs
Controllers with Analog Inputs 0.01...99.99 %FS 5.00

° Set NONE as the unit for Controllers with Millivolt Inputs.

Related Parameter

e PV Color Change (Advanced Setting function group, page 5-82)

I Alarm 1 ON Delay

I Alarm 2 ON Delay

g Y}
Adak | Alarm 3 ON Delay

Conditions of Use: Alarm 1 must be assigned, and the Alarm 1 Type
parameter must NOT be 0, 12, or 13. Alarm 2 must be assigned, and the
Alarm 2 Type parameter must NOT be 0, 12, or 13. Alarm 3 must be assigned,
and the Alarm 3 Type parameter must NOT be 0, 12, or 13.

Function: When this parameter is enabled, Alarm 1, 2, or 3 outputs are
prevented from turning ON until after the delay times you configure in these
parameters has elapsed.

e To enable the alarm set the ON delay time at some value >0.
e To disable the ON delay, set 0.

Table 5.CY
Configurable Range Units Default
0...999 Seconds 0
Related Parameter

e Alarm 1...3 Type (Initial Setting function group, page 5-59)
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—
A laf | Alarm 1 OFF Delay

Acaf | Alarm 2 OFF Delay

Adaf | Alarm 3 OFF Delay

Conditions of Use: Alarm 1 must be assigned, and the Alarm 1 Type
parameter must NOT be 0, 12, or 13. Alarm 2 must be assigned, and the
Alarm 2 Type parameter must NOT be 0, 12, or 13. Alarm 3 must be assigned,
and the Alarm 3 Type parameter must NOT be 0, 12, or 13.

Function: Alarm 1, 2, or 3 outputs are prevented from turning OFF until
after the delay time you configure in these parameters has elapsed.

e To enable the alarm set the OFF delay to some value >0.
e To disable the OFF delay, set 0.

Table 5.CZ
Configurable Range Units Default
0...999 Seconds 0
Related Parameter

e Alarm 1...3 Type (Initial Setting function group, page 5-59)

] I Input Shift Type

Conditions of Use: The sensor Input Type must be a thermocouple or
resistance thermometer (RTD) input.

Function: This parameter allows you to configure the shift method for
thermocouple or resistance thermometer inputs.

e When the Input Type is thermocouple or resistance thermometer, set
either a 1-point shift or a 2-point shift.

Table 5.DA
Selections Default
L M5 {2 1-point shift, L M52 2-point shift LN
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Related Parameters

e Temperature Input Shift, Upper-Limit Temperature Input Shift Value,
Lower-Limit Temperature Input Shift Value (Adjustment function
group, page 5-34)

e Input Type (Initial Setting function group, page 5-50)

M/

MYk I MV at Stop and Error Addition

Conditions of Use: The control method must be configured to 2-PID
control.

Function: This parameter allows you to configure whether or not the MV at
Stop and MV at PV Error parameters are to be displayed on the controller.

Table 5.DB
Selections Default
oN: Displayed, aF F: Not displayed ofF
Related Parameter

e MV at Stop, MV at PV Error (Adjustment function group, page 5-41)

AM

Ad I Auto/Manual Selection Addition

Conditions of Use: The control method must be contigured to 2-PID
control.

Function: This parameter allows you to configure whether the Auto/Manual
parameter is to be displayed on the controller.

Table 5.DC
Configurable Range Default
ol: Displayed, oF F: Not displayed ofFF
Related Parameter

e Auto/Manual Switch (Operation function group, page 5-10)
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RE

I Robust Tuning (RT)

Conditions of Use: The control method must be contigured to 2-PID
control. The Input Type must be configured to temperature input.

Function: This parameter executes robust tuning (RT).

e When Auto-tuning (AT) or Self-tuning (ST) is executed with RT
selected, PID constants are automatically set which make it hard for
control performance to degenerate even when control object
characteristics have changed.

e Lven when hunting occurs for PID constants when AT or ST is
executed in normal mode, it is less likely to occur when AT or ST is
executed in RT mode.

Table 5.DD
Selections Default
oN: RT function OFF, aF F: RT function ON aFF
Related Parameters

e AT Execute/Cancel (page 5-25), Proportional Band, Integral Time,
Derivative Time (page 5-35) (Adjustment function group)

e PID ON/OFF (page 5-55), ST (page 5-56) (Initial Setting function
group)

HG! Heater Short Alarm (HSA) Use
\_I (900-TC8, 900-TC16)

Conditions of Use: Heater Burnout (HBA), Heater Short Alarms (HSA), and
heater overcurrent detection must be supported. Alarm 1 must be assigned.
Optional controller hardware and/or support hardwate (e.g., CTs) must be
installed.

Function: This parameter allows you to enable the controller to support the
Heater Alarm functions

Table 5.DE

Configurable Range Default

D

oN: Enabled, oF F: Disabled
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HG! I Heater Short Alarm (HSA) Latch
(900-TC8, 900-TC16)

Conditions of Use: Heater Burnout (HBA), Heater Short Alarms (HSA), and
heater overcurrent detection must be supported. Alarm 1 must be assigned.
The HS Alarm parameter must be set to ON. Optional controller hardware
and/or support hardwate (e.g;, CTs) must be installed.

Function: When the Alarm Latch parameter is set to ON, the HS alarm is
held until either of the following conditions is satisfied:

e The HS alarm current is set to 50.0 A.

e The controller power is turned OFF then back ON again (e.g., power is
reset).

e The latch id canceled by the PF key (900-TC8 only). PF Setting = LAT:
Alarm Latch Cancel.

e The latch is canceled by an event input (event input assignment 1 and 2
= LAT: Alarm Latch Cancel).

Note: The Alarm output is also turned OFF when switching to the Initial
Setting function group, Communications Setting function group,
Advanced Setting function group, or Calibration function group.

Table 5.DF
Selections Default
oN: Enabled, oF F: Disabled oFF
Related Parameter

e HS Alarm Use (Advanced Setting function group, page 5-88)
e Event Input Assignment 1 and 2 (Initial Setting function group, page

5-60)

e HB ON/OFF, PF Settings (Advanced Setting function group, page
5-74)

HGH Heater Short Alarm (HSA) Hysteresis

(900-TC8, 900-TC16)

Conditions of Use: Heater Burnout (HBA) and Heater Short Alarms (HSA)
must be supported. Alarm 1 must be assigned. The HSA parameter must be
set to ON. The HS Alarm Latch must be set to OFF. Optional controller
hardware and/or support hardware (e.g., CTs) must be installed.
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Function: This parameter allows you to configure the hysteresis (allowed
deviation from setting) for the operation of the Heater Short Alarm (HSA).

Table 5.DG
Configurable Range Units Default
0.1...50.0 A (Amps) 0.1
Related Parameter

e HS Alarm Use (Advanced Setting function group, page 5-88)

LbA

I Loop Break Alarm (LBA) Detection Time

Conditions of Use: Alarm 1 must be assigned. The Alarm Type must be set
to 12 (LBA).

Function: This parameter allows you to enable or disable the LBA function
and set the detection time interval. To disable the LBA function, set it to 0.

Table 5.D0H
Configuration Range Units Default
0...9999 Seconds 0

Note: For more details concerning the LBA Detection Time refer to
Section 4, Loop Break Alarm on page 4-47.

Related Parameters

e Alarm 1 Type (Initial Setting function group, page 5-59)

e LBA Level (page 5-90), LBA Band (page 5-91) (Advanced Setting
function group)

Lb

]
AL | Loop Break Alarm (LBA) Level

Conditions of Use: Alarm 1 must be assigned. The Alarm Type must be set
to 12 (LBA). The LBA detection time must NOT be 0.
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Function: This parameter allows you to configure the SP and PV process
condition for the LBA Level parameter.

o If the deviation between the SP and PV exceeds the LBA Level, a
control loop error is detected.

Table 5.DI
Configurable
Controller Models Range Units Default
Controllers with Thermocouple and 0.1...999.9 °Cor°F@®@ |80
Resistance Thermometer (RTD) Inputs
Controllers with Analog Inputs 0.01...99.99 %FS 10.00

@ Set NONE as the unit for Controllers with 0.... 50 Millivolt Inputs.

Related Parameters

e Process Value/Set Point (Operation function group, page 5-8)
e Alarm 1 Type (Initial Setting function group, page 5-59)

e L.BA Detection Time (page 5-90), LBA Band (page 5-91) (Advanced
Setting function group)

]
LbAb | Loop Break Alarm (LBA) Band

Conditions of Use: Alarm 1 must be assigned. The Alarm Type parameter
must be set to 12 (LBA). The LBA Detection Time must NOT be 0.

Function: This parameter allows you to configure the LBA band.

e If a control deviation greater than the LBA Band is not reduced when
the LBA Level is exceeded, a control loop error is detected.

Table 5.DJ

Configurable
Controller Models Range Units Default
Controllers with Thermocouple and 0.0...9999 °Cor°F®@ |30
Resistance Thermometer (RTD) Inputs
Controllers with Analog Inputs 0.00...99.99 %FS 0.20

@ Set NONE as the unit for Controllers with 0... 50 Millivolt Inputs.

Note: For more details concerning the LBA Band, refer to Section 4, Logp
Break Alarm on page 4-47.
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Related Parameters
e Process Value/Set Point (Operation function group, page 5-8)
e Alarm 1 Type (Initial Setting function group, page 5-59)

e LBA Detection Time, LBA Level (Advanced Setting function group,
page 5-90)

olk |

I Control Output 1 Assignment

Conditions of Use: The Transfer Output Type parameter must be set to OFF
when the Control Output is an analog current output.

Function: This parameter allows you to configure the output function
assigned to Control Output 1.

Table 5.DK
Control Output 1 Function Default
naME:  Nocontrol output function is assigned o
o Heating control output is output
{-o Cooling control output is output@®
ALM & Alarm 1is output®

ALMZ: Alarm 2 is output®

ALMA: Alarm 3 is output®

FP.ENd:  Program end is output®®

RALM:  Control output ON/OFF count alarm®

© If L -3 (cooling Control Output) is assigned for standard control, a value equivalent to 0% is output.
@ Can be selected for relay and voltage outputs only
© Can be selected only when the program pattern is not set to OFF, but the function is disabled.

Related Parameters

e Standard or Heating/Cooling (page 5-55), Program Pattern (page 5-57),
Transfer Output Type (page 5-62) (Inital Setting function group)
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SUES |

Control Output 2 Assignment (900-TC8 &
900-TC16)

Conditions of Use: Control Output 2 must be assigned/available. For a list of
controllers or option units that provide Control Output 2 functionality refer to
Tables 1.B and 1.E.

Function: This parameter sets the function to be assigned to Control

Output 2.
Y

Table 5.DL
Control Output 2 Function Default
NaMNE:  No function is assigned to control output 2 NoNE ©
o Heating control output is output
-a Cooling control output is output®
)

HALM & Alarm 1is output

ALMZ:  Alarm 2 is output

ALM3: Alarm 3 is output

F.ENd:  Program end is output®
RALM: Control output ON/OFF count alarm

oIl -ais assigned for standard control, a value equivalent to 0% will be output.

@ Can be selected only when the program pattern is not set to OFF, but the function is disabled.

@ [f the Standard or Heating/Cooling parameter is set to heating/cooling control, control automatically switches
ro-

toL ~o.

Related Parameters

e Standard or Heating/Cooling (page 5-55), Program Pattern (page 5-57),
(Initial Setting function group)

LA
c=
5

I Auxiliary Qutput 1 Assignment

Conditions of Use: Auxiliary Output 1 must be assigned.

Function: This parameter allows you to configure the function assigned to
Auxiliary Output 1.
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Table 5.DM

Auxiliary Output 1 Function

Default

NalNE: No function is assigned to auxiliary output 1

o: Heating Control Output is output

-0 Cooling Control Output is output @@

ALM & Alarm 1is output

ALMZ:  Alarm 2 is output
AL M3 Alarm 3 is output (300-TC8 only)

FP.ENd:  Program end is output @

ALMI®©

RALM:  Control output ON/OFF count alarm ©

O If £ - is assigned for standard control, a value equivalent to 0% will be output.
@ Can be selected only when the program pattern is not set to OFF, but the function is disabled.
© If a setting is changed when the Program Pattern parameter is not set to OFF, control automatically switches to

PENd.

O |f the Standard or Heating/Cooling parameter is set to heating/cooling control, this parameter will automatically

be setto L -& (900-TC32).

Related Parameter

e Program Pattern (Initial Setting function group, page 5-57)

(900-TC8, 900-TC16)

clL2 I Auxiliary Output 2 Assignment

Conditions of Use: Auxiliary Output 2 must be assigned.

Function: This parameter allows you to configure the function assigned to

Auxiliary Output 2.
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Table 5.DN
Auxiliary Output 2 Function Default
NaNE:  No function is assigned to auxiliary output 2 ALM-®
o Heating Control Qutput is output gzelﬁ);(;te to
L-o Cooling Control Qutput is output@®
ALM & Alarm 1is output

ALMZ: Alarm 2 is output

ALMA: Alarm 3 is output

P.ENd:  Program end is output®
FALM: Control output ON/OFF count alarm®

® IfL-ois assigned for standard control, a value equivalent to 0% will be output.

® Can be selected only when the program pattern is not set to OFF.

© |f the Standard or Heating/Cooling parameter is set to heating/cooling control when there is no Control
Output 2 (900-TC16), control automatically switches to C-a

Note: If the Standard or Heating/Cooling parameter is set to heating/cooling
control, this parameter will automatically be set to c-o (900-TC32).

Related Parameters

e Standard or Heating/Cooling (page 5-55), Program Pattern (page 5-57),
(Initial Setting function group)

HTEN

Auxillary Output 3 Assignment

Conditions of Use: Auxiliary Output 3 must be assigned (900-TC8 only).

Function: This parameter allows you to configure the function assigned to
Auxiliary Output 3.
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Table 5.D0
Auxiliary Output 3 Function Default
NaNE:  Nofunction is assigned to auxiliary output 3 LMie

o Heating Control Qutput is output
{-o Cooling Control Qutput is output@
ALM - Alarm 1is output

ALMZ: Alarm 2 is output

ALMA: Alarm 3 is output

F.EN:  Program end is output®

FALM: Control output ON/OFF count alarm®

oIfL-ais assigned for standard control, a value equivalent to 0% will be output.

@ Can be selected only when the program pattern is not set to OFF, but the function is disabled.
© |f the Standard or Heating/Cooling parameter is set to heating/cooling control when there is no Control Output

2 (900-TC8), control automatically switches to £ = .

Related Parameters

e Standard or Heating/Cooling (page 5-55), Program Pattern (page 5-57),

(Initial Setting function group)

L5

]
EL I Character Select LED

Function: This parameter allows you to select the LED display type for your

controller. The following two types of displays are available:

e 11-segment display
e 7-segment display

Table 5.DP
Selections Default
olN: 11-segment display, aF F: 7-segment display ol

When set to ol an 11-segment display is used.

E-U

I Soak Time Units

Conditions of Use: The Program Pattern parameter must NOT be set to

OFL.
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Function: This parameter allows you to configure the units of time used for
the soak time when the simple program function is used.

Table 5.0Q
Selections Default
M. Minutes, H: Hours M
Related Parameters

e Program Start, Soak Time Remain (Operation function group, page
5-15)

e Soak Time, Wait Band (Adjustment function group, page 5-40)

e Program Pattern (Initial Setting function group, page 5-57)

]
AL 5P I Alarm SP Selection

Conditions of Use: Alarm 1, 2, and 3 functions must be assigned. The SP
Ramp Set Value must NOT be set to OFE. The ST parameter must be set to
OFE The Alarm Type parameter must set to 1, 2, 3, 4, 5, 6, or 7.

Function: This parameter allows you to configure whether the set point that
triggers a deviation alarm during SP ramp operation is the ramp SP or target
SP.

Selections Default
5F-M:Ramp SP 5F: SP S5FP-M
Related Parameters

e SP Ramp Set Value (Adjustment function group, page 5-41)
e ST (Initial Setting function group, page 5-56)

Manual MV Limit Enable

Conditions of Use: The control must be set to 2-PID control.
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Function: This parameter allows you to configure whether the MV Upper
Limit and MV Lower Limit parameters are to be enabled when in manual

mode.
Table 5.DR
Selections Default
olN: Enabled, oF F: Disabled oFF
Related Parameter

e MV upper limit, MV lower limit (Adjustment Level function group,
page 5-42)

I/
vRP I PV Rate of Change Calculation Period

Conditions of Use: Alarms 1, 2, and 3 must be assigned. The alarm type must
be set to 13.

Function: The change width (rate of change) can be found for PV input
values in any set time period. Differences with previous values in each set
period are calculated, and an alarm is output if the results exceed the alarm
value.

The PV rate of change calculation period can be set in units of 250 ms
(sampling period).

Table 5.DS
Configurable Range Units Default
110999 Sampling period 4(1s)
Related Parameter

e Present value, Process value/set point (Operation function group, page
5-8) Alarm 1 to 3 type (Initial Setting function group, page 5-16)

CSTA | aoraric sactic Safictons ag
Automatic Cooling Coefficient Adjustment

Conditions of Use: The control must be set to heating/cooling control and
2-PID control.
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Function: By setting the Automatic Cooling Coefficient Adjustment
parameter to ON, autotuning can be executed during heating/cooling control
to automatically calculate the cooling coefficient at the same time as the PID
parameters. If there is strong non-linear gain for the cooling characteristics,
such as when cooling water boils for cooling control, it may not be possible to
obtain the optimum cooling coefficient at the Controller, and control may take
the form of oscillating waves. If that occurs, increase the proportional band or
the cooling coefficient to improve control.

Table 5.DT
Selections Default
olN: Enabled, ofF F: Disabled oFF
Related Parameter

e Cooling coefficient (Adjustment function group, page 5-30)

—rii
oLu

I Heater Overcurrent Use (900-TC8, 900-TC16)

Conditions of Use: Heater burnout, HS alarms, and heater overcurrent
detection must be supported. Alarm 1 must be assigned.

Function: Configure this parameter to use the heater overcurrent alarm.

The PV rate of change calculation period can be set in units of 250 ms
(sampling period).

Table 5.DU
Selections Default
oN: Enabled, oF F: Disabled al
—r
oL o

Heater Overcurrent Latch (900-TC8, 900-TC16)

Conditions of Use: Heater burnout, HS alarms, and heater overcurrent
detection must be supported (two CTs). Alarm 1 must be assigned.
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Function: When you configure this parameter to ON, the HS alarm is held
until any of the following conditions is satisfied:

e Heater overcurrent detection is set to 50.0 A.

e The controller power is cycled.

e The latch is cancelled by the PF Key. (900-TC8) PF Setting = LAT:
Alarm Latch Cancel

e The latch is cancelled by an event input. (Event Input Assignment 1 and
2 = LAT: Alarm Latch Cancel)

Note: The output is turned OFF when switching to the Initial Setting function
group, Communications function group, Advanced Setting function
group, or calibration function group.

Table 5.0V
Selections Default
olN: Enabled, oF F: Disabled oFF
Related Parameters

e Heater overcurrent detection 1, Heater overcurrent detection 2
(Adjustment function group, page 5-26)

e Heater overcurrent use (Advanced Setting function group, page 5-99)
Heater overcurrent hysteresis (Advanced Setting function group, page
5-100)

e Event input assignment 1 and 2 (Initial Setting function group, page
5-66)

e HB ON/OFF: page 5-74, PF setting (Advanced Setting function group,
page 5-101)

“TH Heater Overcurrent Hysteresis
(900-TC8, 900-TC16)

Conditions of Use: Heater burnout, HS alarms, and heater overcurrent
detection must be supported, and alarm 1 must be assigned. The Heater
Opvercurrent Use parameter must be set to ON, and the Heater Overcurrent
Latch parameter must be set to OFFE.

Function: This parameter allows you to configure the hysteresis (allowed
deviation from setting) for heater overcurrent detection.

Table 5.DW
Configurable Range Units Default
0.1t050.0 A 0.1
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Related Parameters

e Heater overcurrent use (Advanced Setting function group, page 5-99)

PF

I PF Setting

Conditions of Use: The PF Key must be supported (900-TC8)

Function: This parameter allows you to configure which function the PF Key

will have,
Table 5.DX
Set Value Setting Function
OFF: aFF Disabled Does not operate as a function key
RUN: RLIN RUN Specifies RUN status.
STOP: 5EaP | STOP Specifies STOP status.
R-S:F-5 Reversing Specifies Reversing RUN/STOP operation status.
RUN/STOP
operation
AT-2: RE-Z | 100% AT Specifies reversing 100% AT Execute/Cancel
Execute/Cancel | status @
AT-1: RE- 40% AT Specifies reversing 40% AT Execute/Cancel
Execute/Cancel | status @
LAT: L RE Alarm Latch Specifies canceling alarm latches @
Cancel
A-M: R-M Auto/Manual Specifies reversing Auto/Manual status @
PFDP: PFdP | Monitor/Setting | Specifies the monitor/setting item display. Select
ltem the monitor/setting item using the

Monitor/Setting ltem 1 to 5 parameters
(Advanced Setting function group).

@ When AT cancel is specified, it means that AT is cancelled regardless of whether the AT currently being
executed is 100% AT or 40% AT.

@ Alarms 1 to 3, heater burnout, HS alarms, and heater overcurrent latches are cancelled.

@ For details on auto/manual operations using the PF Key, refer to Performing Manual Control

Related Parameters

e Monitor/setting item 1 to 5 (Advanced Setting function group, page

5-102)
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PFd-

I Monitor/ Setting Item = (*: 1 to 5)

Conditions of Use: The PF Setting parameter must be configured to PFDP.

Function: When you configure the PF Key parameter to Monitor/Setting
Item it enables using the function key to display monitor/setting items. The
items that will be displayed are configured using the Monitor/Setting Item 1 to
5 parameters. The settings are listed in the following table.

Table 5.0Y
Remarks

Set Value | Parameter Monitor/Setting | Symbol
0 Disabled -
1 PV/SP/Multi-SP Can be set. (SP) | -
2 PV/SP/MV Can be set. (SP) | ---
3 PV/SP/Soak time remain Can be set. (SP) | ---
4 Proportional band (P) Can be set. F
5 Integral time (1) Can be set. L
6 Derivative time (D) Can be set. d
7 Alarm value 1 Can be set. AL- 1
8 Alarm value upper limit 1 Can be set. AL IH
9 Alarm value lower limit 1 Can be set. AL [L
10 Alarm value 2 Can be set. AL-c2
" Alarm value upper limit 2 Can be set. ALZH
12 Alarm value upper limit 2 Can be set. ALl
13 Alarm value lower limit 2 Can be set. AL-3
14 Alarm value 3 Can be set. AL 3H
15 Alarm value upper limit 3 Can be set. ALl

Note: The MV for heating and cooling control is set in the MV Display
Selection parameter.

Related Parameter

e PI Setting (page 5-101), MV Display Selection (page 5-103) (Advanced
Setting function group)
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aPdP I PV/SP Display Screen Selection

Conditions of Use: The No. 3 display must be supported (900-TC8)

Function: This parameter allows you to configure what will be displayed on
the PV/SP Screen No. display and the order of the display. The default is 4.

Note: A 2- level display is set at the time of shipping from the factory (set
value = 0). A 3- level display is activated if parameters are initialized (set

value =4).
Table 5.DZ
Set Value | Display Contents
0 Only PV/SP is displayed (with no No. 3 display).
1 PV/SP/Multi-SP and PV/SP/MV are displayed in order @
2 PV/SP/MV and PV/SP/Multi-SP are displayed in order @
3 Only PV/SP/Multi-SP is displayed.
4 PV/SP/MV is displayed @
5 PV/SP/Multi-SP and PV/SP/Soak time remain are displayed in order @
6 PV/SP/MV and PV/SP/Soak time remain are displayed in order @
7 Only PV/SP/Soak time remain is displayed.
© The MV for heating and cooling control is configured in the MV Display Selection parameter.

Related Parameter

e Process Value Set Point (Operation function group, page 5-8)
e MV Display Selection (Advanced Setting function group, page 5-103)

od5l

I MV Display Selection

Conditions of Use: The No. 3 display must be supported(900-TC-8). Heating
and cooling control must be used. The PV/SP Display Screen Selection
parameter must be set to 1, 2, 4, ot 6, or the Monitor/Setting Item 1 to 5
parameter must be set to 2.
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Function: This parameter allows you to select the MV display for PV/SP/MV
during heating and cooling control. Either heating MV or cooling MV can be
selected.

Table 5.EA
Selections Default
a: MV (heating) -
£ -a: MV (cooling) .

1/
v drf I PV Decimal Point Display

Conditions of Use: The input type must be set to temperature input.

Function: The display below the decimal point in the PV can be hidden for
temperature inputs. The PV decimals below the decimal point can be hidden
by setting the PV Decimal Point Display parameter to OFEF. When this
parameter is set to ON, the display below the decimal point will appear
according to the input type setting;

Table 5.EB
Selections Default
alN:ON, oF F: OFF ON
Related Parameter

e Input Type (Initial Setting function group, page 5-50)
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1/
v at I PV Status Display Function

Function: The PV in the No. 1 display for the PV/SP, PV, or PV/Manual MV
Screen is alternately displayed in 0.5-second cycles with the control and alarm

status specified for the PV status display function.

Table 5.EC

Selections

Default

ofF F: No PV status display

MANL: MANU is alternately displayed during manual control.

SEaP: STOP is alternately displayed while operation is stopped.

ALM I ALM1 is alternately displayed during Alarm 1 status.

AL MZ: ALM2 is alternately displayed during Alarm 2 status.

AL MA: ALM3 is alternately displayed during Alarm 3 status.

AL M: ALM is alternately displayed when Alarm 1, 2, or 3 is set to ON.

HA: HAis alternately displayed when a heater burnout alarm, HS alarm, or
heater overcurrent alarm is ON.

aFF

Related Parameter

e Process value/set point, PV (Operation function group, page 5-8)
e PV/MV (manual MV) (Manual Control function group, page 5-47)
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1/
Vot I SV Status Display Function

Function: The SP, Blank, or Manual MV in the No. 2 display for the PV/SP,
PV, or PV/Manual MV Screen is alternately displayed in 0.5-second cycles
with the control and alarm status specified for the SV status display function.

Table 5.ED

Selections Default
ofF: No SV status display

MANL: MANU is alternately displayed during manual control.

SEaP: STOP is alternately displayed while operation is stopped.
ALM I ALM1 is alternately displayed during Alarm 1 status.

5FF

]

M ALM2 is alternately displayed during Alarm 2 status.

1
L

.
AL MA: ALM3 is alternately displayed during Alarm 3 status.

AL M: ALM is alternately displayed when Alarm 1, 2, or 3 is set to ON.

HA: HA is alternately displayed when a heater burnout alarm, HS alarm, or
heater overcurrent alarm is ON.

Related Parameter

e Process value/set point, PV (Operation function group, page 5-8)
e PV/MV (manual MV) (Manual Control function group, page 5-47)

dREF I Display Refresh Period

Function: This parameter delays the display refresh period for monitor values.
Only display refreshing is delayed, and the refresh period for process values
used in control is not changed. This function is disabled by setting the
parameter to OFF.

Table 5.EE
Selections Units Default
OFF, 0.25,0.5,1.0 Second 0.25
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RA M |
Control Output 1 ON/OFF Count Monitor

Conditions of Use: Control output 1 must be supported. Relay or voltage
outputs (for driving SSR) must be used. The Control Output 1 ON/OFF
Count Alarm Set Value parameter must NOT be set to 0.

Function: This parameter monitors the number of times that control output 1
is turned ON and OFFE This function is not displayed when the set value is 0,
or when the control output is a linear (analog) output.

Table 5.EF
Monitor Range Units
0 to 9999 100 times

RACM

I Control Output 2 ON/OFF Count Monitor
(900-TC8 & 900-TC16)

Conditions of Use: Control output 2 must be supported. Relay or voltage
outputs (for driving SSR) must be used. The Control Output 2 ON/OFF
Count Alarm Set Value parameter must NOT be set to 0.

Function: This parameter monitors the number of times that control output 2
is turned ON and OFF This function is not displayed when the set value is 0,
or when the control output is a linear (analog) output

Table 5.EG
Monitor Range Units
0 to 9999 100 times
, Control Output 1 ON/OFF Count Alarm Set
RA 1 Value (900-TC8, 900-TC16)

Conditions of Use: Control output 1 must be supported. Relay or voltage
outputs (for driving SSR) must be used.

Function: An ON/OFF count alarm occurs when the ON/OFF counter
exceeds the value set for this parameter. It is possible to assign ON/OFF
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count alarms to auxiliary outputs and to have them displayed on the screen.
This function is disabled when the set value is 0.

Table 5.EH
Configurable Range Units Default
0to 9999 100 times 0
Related Parameter

e Control output 1 ON/OFF count monitor (Advanced Setting function
group, page 5-107)

PR 2 Control Output 2 ON/OFF Count Alarm Set
Value (900-TC8, 900-TC16)

Conditions of Use: Control output 2 must be supported. Relay or voltage
outputs (for driving SSR) must be used.

Function: An ON/OFF count alarm occurs when the ON/OFF counter
exceeds the value set for this parameter. It is possible to assign ON/OFF
count alarms to auxiliary outputs and to have them displayed on the screen.
This function is disabled when the set value is 0.

Table 5.EI
Configurable Range Units Default
0t0 9999 100 times 0
Related Parameter

e Control output 2 ON/OFF count monitor (Advanced Setting function
group, page 5-107)

RAL

I ON/OFF Counter Reset

Conditions of Use: Control outputs 1 and 2 must be supported. Relay or
voltage outputs (for driving SSR) must used.
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Communications Setting
Function Group

Function: This parameter resets the ON/OFF counter for specified control
outputs.

Table 5.EJ

Selections Default

0: Disable the counter reset function
1: Reset the control output 1 ON/OFF counter 0
2: Reset the control output 2 ON/OFF counter

Note: After the counter has been reset, the count value will be automatically
returned to 0.

Related Parameter

e Control output 1 ON/OFF count monitot, Control output 2 ON/OFF
monitor (Advanced Setting function group, page 5-107)

I Move to Calibration Group

Conditions of Use: Initial Setting/ Communications Protect parameter must
be set to 0.

Function: This parameter allows you to configure the Password to Move to
the Calibration function group.

e Set the Password to Move to the Calibration function group. The
password is 1201.

e Move to the Calibration function group either by pressing the [<2) key or
the [O] key ot by waiting for 2 seconds to elapse.

Related Parameter

e Initial Setting/ Communications Protect (Protect function group, page

5-4)

This function group allows you to configure the controller’s communication
parameters, enabling interface to a personal computer that is running the
controller configuration or monitoring software. The controller hardware must
support communications through a RS232 option module (900-TC8) or
RS485 option module (900-TC8, 900-TC16, and 900-TC32).
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Figure 5.14
Power ON

Started in automatic mode.

Operation
Function Group

Press the Key
for less than 1 second.

| Pressthe [O] Key for at least
Press the Key =p 1 second. The display will flash.
for at least 1 second. S 25[ Press the [O] Key
BBz 160 foratleast 3 seconds.

(1) rl Control Stops

" . Communications
Initial Setting Setting

Function Group Function Group

Press the Key
for less than 1 second.

@ Operation function group entered for software reset.

PSE

]
- I Protocol Setting

U-No_|
Communications Unit No.

bP5

M
)

I Communications Baud Rate

r~
fw

I Communications Data Length

bt I Communications Stop Bits
PRES Communications Parity

Y
adiE I Send Data Wait Time

Conditions of Use: The Communications function must be supported by the
controller.

Function: These parameters allow you to match the communications
specifications of the controller(s) with the personal computer which has the
appropriate configuration or communication software. If a 1:N connection is
being used (RS-485), ensure that the communications specifications for all
devices in the system are the same except for the unit number. Each device
needs an individual unit number for RS-485 communication.
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Note: Each parameter is enabled when the controller power is reset.

Table 5.EK
Parameter Symbol Selection or Configurable Values | Settings Default
Protocol Setting PEEL cwf, mod 900-TC or Modbus CWF
Communications Unit No. H-Ng 0...99 0...99 !
Communications Baud Rate hF5 1.2,24,48,96,19.2,384,0r576 |1.2,24,48,96,19.2,384,0r | 55
(kbit/s) 57.6 (kbit/s)
Communications Data Length | L EN 7, 8 (bit) 7, 8 (bit) n
Stop Bits Sblt 1,2 1,2 c
Communications Parity PREY None, Even, Odd None, Even, Odd EVEN
Send Data Wait Time Sk 0...99 0...99 (ms) ol
Related Parameters

e Communications Writing (Adjustment function group, page 5-20)
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Notes:
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Chapter 6

Error Displays

Troubleshooting & Error Indication

When an error occurs, the error contents are shown on the controllet’s No. 1
ot No. 2 display.

This section describes how to check error codes on the display, and the actions
to be taken to remedy the problems.

I
T

1
: I Input Error

l y—
]
(]

Meaning
The input value has exceeded the control range (refer to Note).

Note: Control Range
Resistance thermometer (RTD), thermocouple input:

— Temperature setting Lower-Limit — 20 °C to temperature setting
Upper-Limit + 20 °C (Temperature setting Lower-Limit —40 °F to
temperature setting Upper-Limit +40 °F)

— Analog input: —=5% to +105% of scaling range

Action

Check the wiring of inputs for incorrect wiring polarity for improper or
incorrect connections, and short-circuits and check the Input Type.

If no abnormality is found in the wiring and Input Type, turn the controller
power OFF then back ON again.

If the display remains the same, the Controller must be replaced. If the display
is restored, then the probable cause is electrical noise affecting the control
system. Check for electrical noise. Reroute sensor wires away from high
sources of electrical noise. Use shielded sensor wire and ground the shield at
one end.

Note: With an RTD type input a break in the A, B, or B! line is regarded by
the controller as a disconnection.
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Operation at Error

e After an error occurs, the error is displayed and the alarm output
functions as if the Upper-Limit has been exceeded.

e If you configure the Input Error Output parameter in the Advanced
Setting function group to ON, the Alarm 1 output turns ON whenever
an input error occurs.

e An error message is displayed when the PV, PV/SP, ot PV/MYV is
displayed.

e The control output turns OFF when the manual MV, MV at stop, or
MYV at PV error is configured, the control output corresponds to the
configured value.

CCCrC I

B O O |

I Display Range Exceeded

Meaning

This is not an error, but rather, it is displayed if the process value (sensor
input) exceeds the display range when the control range is larger than the
display range.

The display ranges are shown below (with decimal points omitted).

® When less than —1,999 Iy

C-
e When more than 9,999 B o o o |
Action

Control continues, allowing normal operation. The message is displayed when
the PV, PV/SP, or PV/MV is displayed.
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Figure 6.1

Resistance Thermometer Input

(Except for models with a setting range of -199.9 to 500.0 °C)
Thermocouple Input

(Except for models with a setting range of -199.9 to 400.0 °C)

Control range
[ %7

s.err display Numeric display | s.err display

Input indication range|

Analog Input
When Display Range < Control Range
Control range

Resistance Thermometer Input

(Except for models with a setting range of -199.9 to 500.0 °C)
Thermocouple Input

(Except for models with a setting range of -199.9 to 400.0 °C)

’7 Control range —‘
serr display | [[[[ display Numeric display s.err display
Input indication range
Analog Input

When Display Range > Control Range

— Control range—

serrdisplay | [[[[ display Numeric display 111] display s.err display s.err display Numeric display s.err display
Input indication range
-1999 <«¢— Display range—p» 9999 -1999 ¢— Displarange—» 9999
@ The display range is shown in numbers with decimal points omitted.
£333 |
AD Converter Error
Meaning

There is an error in internal circuits.

Action

First, turn the controller power OFF then back ON again. If the display
remains the same, the Controller must be repaired. If the display is restored,
then the probable cause is electrical noise affecting the control system. Check
for electrical noise.

Operation

e The control outputs and alarm outputs turn OFL.
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('

111
(|
I Memory Error

Meaning

The controller’s internal memory operation is in errof.

Action

First, turn the controller power OFF then back ON again. If the display
remains the same, the Controller must be repaired. If the display is restored,
then the probable cause is electrical noise affecting the control system. Check
for electrical noise. (Refer to Actions under the Input Error section on page 6-1.)

Operation at Error

Control Output and Alarm Output turn OFFE. (Current output is approx.
0 mA).

C
! I Current Value Exceeds

Meaning

This error is displayed when the Heater Current value (current from CT)
exceeds 55.0 A.

Action

Control continues, allowing normal operation. The error message is displayed
when the following items are displayed:

e Heater Current 1 value monitor
e Heater Current 2 value monitor
e ] eakage Current 1 monitor

e ] cakage Current 2 monitor
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| |

il I Heater Burnout Alarm (HBA)
L

ttr I Heater Short Alarm (HSA)
LR |

— Heater Overcurrent
E

Meaning

When a Heater Burnout (HBA), a Heater Short Alarm (HSA) or Heater
Opvercurrent occurs, the No. 1 display in the applicable function group flashes.

Action

When either HBA, HSA, or Heater Overcurrent is detected, the HA indicator
lights and the No. 1 display flashes for the applicable Heater Current 1 Value
Monitot, Heater Current 2 Value Monitor, Leakage Current 1 Monitot, ot
Leakage Current 1 Monitor parameters in the Operation function group and
Adjustment function group. Control continues, allowing normal operation if
possible.

Troubleshooting Checking Problems
If the Temperature Controller is not operating normally, check the following
points before requesting repairs. If the problem persists, contact your Rockwell
Automation representative for details on returning the product.
Table 6.A
Timing Status Meaning Countermeasures Page
Turning ON the Temperature unit ST (Self-Tuning) is in This is not a product fault. The temperature | 3-33
power for the first | (°C/°F) is flashing. progress (default unit (°C/°F) flashes while ST (Self-Tuning) is
time setting: ON). being performed
Temperature error is Input Type mismatch Check the sensor type and reset the Input | 3-12
large. Type correctly.
Input error - - - -
: Thermometer is not Check the thermometer installation location | 2-17
(S.Err display) \ i :
installed properly. and polarity and install correctly.
Communications are Non-recommended Make sure that the connected device is not | Section 1 of
not possible. adapter is being used. | faulty. Communications
User's Manual
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Timing Status Meaning Countermeasures Page
During operation | Overshooting ON/OFF control is Select PID control and execute either ST 3-30
Undershooting enabled (default: (self-tuning) or AT (Auto-Tuning).
Hunting ON/OFF control When using self-tuning, turn ON the power
selected). supply to the Temperature Controller and load
(heater, etc.) at the same time, or turn ON the
load power supply first. Accurate self-tuning and
optimum control will not be possible if the power
supply to the load is turned ON after turning ON
the power supply to the Temperature Controller.
Control cycle is longer | Shorten the control cycle. A shorter control cycle | 3-17
compared with the improves control performance, but a cycle of 20
speed of rise and fall in | ms minimum is recommended in consideration of
temperature the service life of the relays.
Unsuitable PID Set appropriate PID constants using either of the | 3-30
constant following methods.
Execute AT (autotuning).
Set PID constants individually using manual
settings.
HS alarm operation Use breeder resistance if the problem is due to | 3-46
fault leakage current. Also investigate the errors
detected by the HS alarm function.
Temperature is not Specified operation is | Select either forward or reverse operation 3-17
rising unsuitable for required | depending on the required control. Reverse
control (default: operation is used for heating operations.
Reverse operation)
Heater is burnt out or | Check whether heater burnout or deterioration 3-46
deteriorated. have occurred. Also investigate the errors
detected by the Heater Burnout Alarm.
Insufficient heater Check whether the heater’s heating capacity is —
capacity sufficient.
Cooling system in Check whether a cooling system is operating. —
operation.
Peripheral devices have | Set the heating prevention temperature settingto | —
heat prevention device | a value higher than the configured temperature of
operating. the Temperature Controller.
Output will not turn ON | Set to STOP (default: Set the RUN/STOP mode to RUN. If STOP is liton | 5-16
RUN) the display, control is stopped.
Specified operation is | Select either forward or reverse operation 3-17
unsuitable for required | depending on the required control. Reverse
control (default: operation is used for heating operations.
Reverse operation)
A high hysteresis is Set a suitable value for the hysteresis. 3-16
configured for ON/OFF
operation (default:
1.0°C)
Temperature Controller | Set to STOP (default: Set the RUN/STOP mode to RUN. If STOP is liton | 5-16

will not operate

RUN)

the display, control is stopped.
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Troubleshooting & Error Indication 6-7

Timing Status Meaning Countermeasures Page
During operation | Temperature error is Thermometer has burnt | Check whether the thermometer has burnt out or | —
(Continued) large out or short-circuited. | short-circuited
Idr}ggltair)ror (S.erm Thermometer lead Wire the lead wires and power lines in separate | —
wires and power lines | conduits, or wiring using a more direct path.
are in the same
conduit, causing noise
from the power lines
(generally, display
values will be
unstable).
Connection between Connect the thermocouple's lead wires directly, | —
the Temperature or connect a compensating conductor suitable for
Controller and the thermocouple.
thermocouple is using
copper wires.
Installation location of | Check whether the location of the thermometeris | —
thermometer is suitable.
unsuitable.
Input shift is not Set a suitable input shift. If input shift is not 4-1
configured correctly required, configured the input shift value to 3.
(default: 0°C)
Keys will not operate | Setting change protect | Turn OFF setting change protect. 4-33
is ON.
Cannot shift levels Operations limited due | Set the operation/adjustment protect, initial 4-33
to protection. setting/communications protect, and setting
change protect values as required.
After long service | Control is unstable Terminal screws may Retighten terminal screws to the torque 2-17

life

be loose.

recommended in Section 2 for your controller.

The internal
components have
reached the end of
their service life.

The Temperature Controller's internal electrolytic
capacitor depends on the ambient temperature,
and load rate. The structural life depends on the
ambient environment (shock, vibration). The life
expectancy of the output relays varies greatly
with the switching capacity and other switching
conditions. Always use the output relays within
their rated load and electrical life expectancy. If
an output relay is used beyond its life expectancy,
its contacts may become welded or burned.
Replace the Temperature Controller and all other
Temperature Controllers purchased in the same
time period.
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6-8 Troubleshooting & Error Indication
Symptom: Cannot Communicate or a Communications Error
Occurs
Table 6.B
Meaning Countermeasures
The communications wiring is not correct Correct the Wiring

The communications line has become disconnected

Connect the communications line securely and tighten the screws.

The communications cable is broken.

Replace the cable.

The communications cable is too long.

The total cable length is 500 m maximum for RS-485 and 15 m maximum for
RS-232C communications.

The wrong communications cable has been used.

Use a shielded, AWG24 to AWG14 (cross-sectional area of 0.205 to

2.081 mm2) twisted-pair cable for the 900-TC8 or 900-TC16. Use a shielded,
AWG24 to AWG18 (cross-sectional area of 0.205 to 0.823 mm2) twisted-pair
cable for the 900-TC32.

More than the specified number os communications
devices are connected to the same communications path
for RS-485 communications

When 1: N RS-485 communications are used, a maximum of 32 nodes
(including the host node) can be connected.

An end node has not been configured at each end of the
communications line for RS-485 communications.

Set or connect terminating resistance at each end of the line. If the 900-TC8,
900-TC16, or 900-TC32 is the end node, use 120-Q (1/2-W) terminating
resistance.

The combined terminating resistance with the host device must be

at least 54 Q.

The specified power supply voltage is not
being supplied to the Controller.

Supply the specified power supply voltage.

The specified power supply voltage is not
being supplied to an Interface Converter
(such as the 900-CONVxx).

Supply the specified power supply voltage.

The same baud rate and communications

method are not being used by all of the Controllers, host
devices, and other devices on the same communications
line.

Set the same values for the baud rate, protocol, data length, stop bits, and
parity on all nodes.

The unit number specified in the command
frame is different from the unit number configured by the
Controller.

Use the correct unit number.

The same unit number as the Controller is
being used for another node on the same
communications line for RS-485 communications

Set each unit number for a unique node number.

There is a mistake in programming the host
device.

Use a line monitor to check the commands. Check operation using a sample
program.

The host device is detecting the absence of a response as
an error before it receives the
response from the Controller.

Shorten the send data wait time in the Controller or increase the response
wait time in the host device.

The host device is detecting the absence of a response as
an error after broadcasting a
command.

The Controller does not return responses for broadcast commands.
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Troubleshooting & Error Indication 6-9

Table 6.B

Meaning

Countermeasures

The host device sent another command

before receiving a response from the Controller.

The response must always be read after sending a command (except for
broadcast commands).

The host device sent the next command too
soon after receiving a response from the
Controller.

After receiving a response, wait at least 2 ms before sending the next
command.

The communications line became unstable
when Controller power was turned ON or
interrupted, and the host device read the
unstable status as data.

Initialize the reception buffer in the host device before sending the first
command and after turning OFF the power to the Controller.

The communications data was corrupted
from noise from the environment.

Try using a slower baud rate.

Separate the communications cable from the source of noise.

Use a shielded, twisted-pair cable for the communications cable.

Use as short a communications cable as possible, and do not lay or loop
extra cable.

To prevent inductive noise, do not run the communications cable parallel

to a power line.

If noise countermeasures are difficult to implement, use an Optical Interface.
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6-10 Troubleshooting & Error Indication

Notes:
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Appendix A

Speciﬁcations For the setting ranges for each sensor input, refer to page A-9.
Table A.A
Technical/Control
Supply Voltage 100...240V AC, 50/60 Hz | 24V AC, 50/60 Hz/24V DC

Operating Voltage Range

85 to 110% of rated supply voltage

Power Consumption

900-TC16 | 7.5VA 5VA/3W
900-TC8 |10 VA 5.5 VA/AW
900-TC32 | 5.5 VA 3 VA/ZW

Recommended line fuse

Type: T2A, 250V AC, time lag, low shut-off capacity @

Sensor Input @
Vv

Sensor Input @

Temperature Input Type
Thermocouple: K, J, T, E, L, U, N, R, S, B, W, PL I
Platinum resistance thermometer: Pt100, JPt100
Infrared temperature sensor: 10...70°C, 60...120°C, 115...165°C, 140...260°C

Millivolt input: 0 to 50 mV

Supported by 900-TC8 & 900-TC16: Controllers with Analog Inputs
Current input: 4...20 mA, 0...20 mA (Input impedance: 150 Q max.)
Voltage input: 1...5V, 0...5V, 0...10V (Input impedance: 1 MQ max.)

Control Output
Vv

Relay Output

900-TC16 | Relay output:
SPST-NO, 250V AC, 3 A (resistive load), electrical durability: 100,000
operations
Min. applicable load: 5V, 10 mA
Triac (AC) output
SPST-NO, 250V AC, 3 A (resistive load), electrical durability: 1,000,000
operations
Load power supply voltage: 75...250VAC ©
Leakage current: 5 mA max. (250V AC, 60 Hz)
900-TC8 | Relay output:
SPST-NO, 250V AC, 5 A (resistive load), electrical durability: 100,000
operations
Min. applicable load: 5V, 10 mA
Triac (AC) output:
SPST-NO, 250V AC, 3 A (resistive load), electrical durability: 1,000,000
operations
Load power supply voltage: 75...250V AC®
Leakage current: 5 mA max. (250V AC, 60 Hz)
900-TC32 | Relay output:

SPST-NO, 250V AC, 2 A (resistive load), electrical durability: 100,000
operations
Min. applicable load: 5V, 10 mA

© Available from Little Fuse or Bussmann (part no. GDC-2A).
@ For the setting ranges for each sensor input, refer to page A-9.

© Always connect an AC load to a Triac output. The output will not turn OFF if a DC load is connected.
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Table A.A (Continued)

Technical/Control (Continued)

Control Output
(Continued)

Voltage Output 900-TC16 | Qutput voltage 12V DC +15% (PNP), max. load current 21 mA, with
over-current protection circuit

900-TC8 | Series B: Output voltage 12V DC +15%/—20% (PNP), max. load
current 40 mA, with over-current protection circuit

Series B: Voltage Control Output 2: 12V DC +15%/—20% (PNP),
max. load current 21 mA, with over-current protection circuit

900-TC32 | Qutput voltage 12V DC £15% (PNP), max. load current 21 mA,
withover-current protection circuit

Analog Current 4...20mADC, 0...20 mA DC, Load: 600 © max., Resolution: approx. 10,000
Output (900-TC16 and 900-TC8)

Auxiliary Output 900-TC16 | SPST-NO, 250V AC, 3 A (resistive load), electrical durability: 100,000 operations
Min. applicable load: 5V, 10 mA
900-TC8 | SPST-NO, 250V AC, 3 A (resistive load), electrical durability: 100,000 operations
Min. applicable load: 5V, 10 mA
900-TC32 | SPST-NO, 250V AC, 2 A (resistive load), electrical durability: 100,000 operations Min. applicable load:
5V, 10 mA
Event Input @ Contact | ON: 1 kQ max.; OFF: 100 k& min.
Supported by Nont- t ON: residual voltage 1.5V max.; OFF: leakage current 0.1 mA max.
900-TC8 & 900-TC16 | OM4C

Control Method

2-PID or ON/OFF control

Configuration Method

Digital setting using front panel keys, or 900 BuilderLite software

Hysteresis Controllers with 0.1...999.9°C or °F)
Thermocouple/Resistance (in units of 0.1°C or °F) ®
Thermometer (Global)
Temperature
Controllers with Analog Inputs | 0.01% t0 99.99% FS (in units of 0.01% FS)
Proportional Band (P) Controllers with 0.1...999.9°C or °F)
Thermocouple/Resistance (inunits of 0.1 EU) ®
Thermometer (Global)
Temperature
Controllers with Analog Inputs | 0.1% t0 999.9% FS (in units of 0.1% FS)
0.01% t0 99.99% FS (in units of 0.01% FS)

Integral Time (1)

0...3,999 s (in units of 1 s)

Derivative Time (D)

0...3,999 s (in units of 1 s)
When RT is ON: 0.0...999.9 (in units of 0.1 s)

Control Period

0.5,1...99 s (inunits of 1s)

Manual Reset Value

0.0%...100.0% (in units of 0.1%)

Alarm Setting Range

—1,999...9,999 (decimal point position depends on Input Type)

Sampling Period

250 ms

© Controller sources power to inputs: 5V DC @ 7 mA
@® Set NONE as the unit for controllers with 0...50 Millivolt Inputs.
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Table A.A (Continued)

Technical/Control (Continued)

Indication Accuracy Thermocouple  @:
(ambient temperature of 23°C) (+0.3% of indication value or £1 °C, whichever is greater) £1 digit max.

Platinum resistance thermometer:
(+£0.2% of indication value or & 0.8 °C, whichever is greater) £1 digit max.

Analog input; £0.2% FS +1 digit max.
CT input: £5% FS £1 digit max.

Temperature Variation Thermocouple (R, S, B, W, PLII)
Influence @ (£1% of PV or £10°C, whichever is greater) +1 digit max.

Other thermocouples:
(£1% of PV or +4°C, whichever is greater) +1 digit max.

Voltage Variation Influence *K thermocouple at —100°C max: £10°C max.

Platinum resistance thermometer:
(£1% of PV or +2 °C, whichever is greater) +1 digit max.

Analog input: +1% FS £1 digit max. @

General/Environmental

Insulation Rresistance 20 MQ min. (by 500V DC megger)
Dielectric Strength 2300V AC 50 or 60 Hz 1 min. (between terminals of different function)
Vibration Operating | 10.. .55 Hz, 20 m/s? (2 G) for 10 min. each in X, Y, and Z directions
Non- _ 10...55 Hz,20 m/s? for 2 hrs. each in X, Y, and Z directions
operating
Shock Operating | 100 m/sZ (10 G) max., 3 times in each X, Y, Z axes directions.
Non- 300 m/s? (30 G) max., 3 times in each 3 axes, 6 directions.
operating
Protective Structure  Front IP66
panel
Rear case | IP20, terminals: IPOO (VDE 0106)
Memory Protection EEPROM (non-volatile memory) (number of writes: 100,000)
Approximate Weight Total Unit Adapter | Terminal Cover
indlodes carton] | 200-TC8_ | 260 100 1.6 per cover
900-TC16 | 150 10 10
900-TC32 | 90 10 —
Ambient Temperature —10...+55 °C (with no condensation or icing)

© The indication of K thermocouples in the —200....1,300°C range, T and N thermocouples at a temperature of
—100°C or less, and U and L thermocouples at any temperature is +2°C +1 digit maximum. The indication of B
thermocouples at a temperature of 400°C or less is not specified.
The indication of R and S thermocouples at a temperature of 200°C or less is £3°C +1 digit maximum.

@® Ambient temperature: —10°C...23°C...55°C
Voltage range: —15...+10% of rated voltage
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Table A.A (Continued)
General/Environmental (Continued)

Ambient Humidity Relative humidity 25...85% (no condensation)

Storage Temperature —25...+65°C (with no condensation or icing)

Altitude 2,000 m or less

Installation Environment Installation Category Il, Pollution Class 2 (IEC 61010-1 compliant)

Recommended Fuse T2A, 250V AC, time lag, low shut off capacity

EMC EMI EN 61326
Radiated Interference Electromagnetic | EN 55011 Group 1, class A
Field Strength
Noise Terminal Voltage EN 55011 Group 1, class A
EMS EN 61326
ESD Immunity EN 61000-4-2
Electromagnetic Field Immunity EN 61000-4-3
Burst Noise Immunity EN 61000-4-4
Conducted Disturbance Immunity EN 61000-4-6
Surge Immunity EN 61000-4-5
Power Frequency Magnetic Field EN 61000-4-8
Immunity
Voltage Dip/Interrupting Immunity EN 61000-4-11

Standards & Certifications UL61010-1, CSA22.2 No. 1010.1; ULus

IP66. Conforms to EN61326, EN61010-1
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Heater Burnout Alarm (HBA), Heater Short Alarm (HSA), and
Heater Overcurrent Alarm

Table A.B

Max. Heater Current

50 Amps AC

Input Current Readout
Accuracy

+5% FS +1 digit max.

HBA Setting Range 0.1...49.9 Amps (0.1 Amp units)
0.0 Amps: Heater Burnout Alarm output turns OFF.
50.0 Amps: Heater Burnout Alarm output turns ON.
Min. detection ON time: 100 ms @

HSA Setting Range 0.1...49.9 Amps (0.1 Amp units)

0.0 Amps: HS alarm output turns ON.
50.0 Amps: HS alarm output turns OFF.

Min. detection OFF time: 100 ms @

Heater Overcurrent
Alarm Setting Range

0.1...49.9 Amps (0.1 Amp units)

0.0 Amps: Heater overcurrent Alarm turns ON.
50.0 Amps: Heater overcurrent Alarm turns OFF.
Min. detection OFF time: 100 ms

© When the Control Output 1 ON time is less than 100 ms, heater fault detection and heater current
measurement are not performed.
@ \When the Control Output 1 OFF time is less than 100 ms, HS alarm and leakage current measurement are not

performed.

900-CPOEM1 USB-Serial Conversion Cable

Specifications
Table A.C
Item Specifications
Applicable OS Windows 2000/XP/Vista/to be compatible with Windows 7

Applicable Software

900 BuilderLite

Applicable Models

900-TC8, 900-TC16, & 900-TC32 Controllers (refer to Tables
1.B and 1.D)

USB Interface Rating

Conforms to USB Specification 1.1

DTE Speed

38,400 bps

Connector Specifications

Computer end: USB (type A plug)
Temperature Controller end: Serial

Power Supply

Bus power (5V DC supplied from USB host controller)

Current Consumption

70 mA

Ambient Operating
Temperature

0...55°C (with no condensation or icing)
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Table A.C
Item Specifications
Ambient Operating 10%...80%
Humidity

Storage Temperature

—20...60°C (with no condensation or icing)

Storage Humidity

10%...80%

Altitude

2,000 m max.

Weight

Approx. 100 g

Compatible Operating Environment

A personal computer that includes the following specifications is required.

e USB port

e Windows 2000/XP/Vista and to be compatible with Windows 7

Appearance and Nomenclature

Figure A.1 — Appearance

(2,100 mm)
250 mm LED (SD) 1,765 mm
- (3 )
fl[o): Jmr——mm == ¢ ]
N -
USB connector (type A plug) LED (RD)
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Table A.D — LED Indicator Display

Serial connector

Indicator Color Status Meaning
SD Yellow Lit Sending data from USB-Serial Conversion
Cable
Not lit Not sending data from USB-Serial
Conversion Cable
RD Yellow Lit Sending data from USB-Serial Conversion
Cable
Not lit Not sending data from USB-Serial
Conversion Cable




A-1

Current Transformer (CT)

Specifications

Table A.E
Item Specifications
Model 900-CT1 900-CT2
Max. Continuous Current 50A 120A ©
Dielectric Strength 1000V AC (1 minute)
Vibration 50 Hz 98 m/S2
Approximate Weight 115¢g 50g

@ The maximum continuous CT detection/display current of the Bulletin 900 controller is 50 A.

Approximate External Dimensions

Dimensions are in millimeters. Dimensions are not intended to be used for

manufacturing purposes.

Note: To convert millimeters to inches, multiply by 0.0394.

Figure A.2 — Cat. No. 900-CT1
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Figure A.3 — Cat. No. 900-CT2
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A-9

Sensor Input Setting
and Indication Ranges

Table A.F — List of Global Temperature (GT) Input Types

Input Type Specifications \s;zltue Input Setting Range Input Indication Range

Resistance Pt100 0 —200...850 (°C)/-300...1,500 (°F) -220...870 (°C)/-340...1540 (°F)

Thermometer 1 —199.9...500.0 (°C)/~199.9...900.0 (°F) |-199.9...520 (°C)/-199.9...940 (°F)
2 0.0...100.0 (°C)/0.0...210.0 (°F) -20.0...120 (°C)/-40...250 (°F)

JPt100 3 —199.9...500.0 (°C)/-199.9...900.0 (°F) |-199.9...520(°C}/-199.9...940 (°F)

4 0.0...100.0(°C)/0.0...210.0 (°F) -20.0...120(°C)/-40...250 (°F)

Thermocouple | K 5 —200...1,300 (°C)/-300...2,300 (°F) -220...1320 (°C)/-340...2340 (°F)
6 —20.0...500.0(°C)/0.0...900.0 (°F) -40...520 (°C)/-40...940 (°F)

-g J 7 -100...850 (°C)/-100...1,500 (°F) -120...870(°C)/-140...1540 (°F)

? 8 —20.0...400.0 (°C)/0.0...750.0 (°F) -40...420 (°C)/-40...790 (°F)

E T 9 —200...400 (°C)/—300...700 (°F) -220...420 (°C)/-340...740 (°F)

B 10 —199.9...400.0 (°C)/-199.9...700.0 (°F) |-199.9...420(°C)/-199.9...740 (°F)
= § E " 0...600(°C)/0...1,100 (°F) -220...620 (°C)/-340...1140 (°F)
E g L 12 -100...850 (°C)/-100...1,500 (°F) -120...870(°C)/-140...1540 (°F)
é‘g U 13 —200...400 (°C)/-300...700 (°F) -220...420 (°C)/-340...740 (°F)

é‘-’ E 14 —199.9...400.0 (°C)/-199.9...700.0 (°F) | -199.9...420(°C)/-199.9...740 (°F)
*g E N 15 —200...1,300 (°C)/-300...2,300 (°F) -220...1320 (°C)/-340...2340 (°F)
© = R 16 0...1,700 (°C)/0...3,000 (°F) -20...1720 (°C)/-40...3040 (°F)

; S 17 0...1,700 (°C)/0...3,000 (°F) -20...1720 (°C)/-40...3040 (°F)

g B 18 100...1,800 (°C)/300...3,200 (°F) 0...1820(°C)/0...3240 (°F)

E Infrared 10...70°C 19 0...90(°C)/0...190 (°F) -20...130 (°C)/-40...270 (°F)

= (tgﬂ?pgcr’;tsf;) 60..120°C |20 | 0...120(°C)/0...240 °F) 20...160 (°C)/-40....320 (°F)

sensor 115...165°C 21 0...165(°C)/0...320 (°F) -20...205 (°C)/-40...400 (°F)
140...260°C 22 0...260(°C)/0...500 (°F) -20...300 (°C)/-40...580 (°F)
Millivolt input | 0...50 mV 23 Either of the following ranges, by scaling: | 5%... 105% of setting range. The
-1,999...9,999 display shows - 1999 to 9999
—199.9...999.9 (numeric range with decimal point
omitted).
Thermocouple | W 24 0...2300 (°C)/0...3200 (°F) -20...2320 (°C)/-40...3240 (°F)
PL-Il 25 0...1300 (°C)/0...2300 (°F) -20...1320 (°C)/-40...2340 (°F)
= Current Input | 4...20 mA 0 Any of the following ranges, by scaling: | -5%...105% of setting range. The
‘; £ 020 mA 1 display s_hows -_1999..._9999 (numeric
@ = -1,999...9,999 range with decimal point omitted).
2 E, Voltage Input | 1.5V 2 1399333993
'E E 0.5V 3 1.999..9.999
© 0..10V 4
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e The defaultis 5 (°C/°F) for Controllers with Thermocouple/Resistance
Thermometer Universal Inputs and 0 for Controllers with Analog
Inputs.

e The applicable standards for each of the above input ranges are as
follows:

o K J, T, E,N, R, §, B: JIS C1602-1995, IEC 584-1
e I: Fe-CuNi, DIN 43710-1985

e U: Cu-CuNi, DIN 43710-1985

o W: W5Re/W26Re, ASTM E988-1990

e JPt100: JIS C 1604-1989, JIS C 1606-1989

e Pt100: JIS C 1604-1997, IEC 751

e PLIT: According to Platinel IT Electromotive Force Table by
Engelhard Corp.

Control Range

e Resistance thermometer and thermocouple input Temperature lower
limit -20 °C to tempetature upper limit +20 °C, ot temperature lower
limit -40 °C to tempetature uppet limit +40 °C

e Infrared input: same as input indication range

e Analog input: -5% to +105% of scaling range
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Appendix B

Parameter Operations List

Function Groups

Global Temperature input:Controllers with Thermocouple/Resistance
Thermometer (RTD) and Millivolt (0...50) Inputs

Analog input:Controllers with Analog (e.g., 4...20 mA, 1...5V DC, etc.) Inputs

Table B.A — Operation Function Group

Parameters Characters | Setting (Monitor) Value Display | Default | Unit \slz:ue
Process Value Temperature: According to indication EU
range for each sensor. Analog:
Scaling lower limit
-5% FS to Scaling upper limit+5% FS
Set Point SP Lower-Limit to SP Upper-Limit 0 EU
Auto/Manual Switch A-M
Multi-SP Set Point Setting M-5P 0...3 0 None
Set Point During SP Ramp SP-M SP Lower-Limit to SP Upper-Limit EU
Heater Current 1 Value Monitor | LE ! 0.0...55.0 A
Heater Current 2 Value Monitor | LEZ 0.0...55.0 A
Leakage Current 1 Monitor LOR 0.0...55.0 A
Leakage Current 2 Monitor LLR? 0.0...55.0 A
Program Start PR5E RSET, STRT RSEL | RSET None
SERE
Soak Time Remain SHER 0...9999 minor h
RUN/STOP -5 RUN/STOP RLN RUN None
SkaF
Alarm Value 1 AL-1 —1999...9999 0 EU
Alarm Value Upper-Limit 1 AL IH -1999...9999 0 EU
Alarm Value Lower-Limit 1 AL L —1999...9999 0 EU
Alarm Value 2 AL -2 —-1999...9999 0 EU
Alarm Value Upper-Limit 2 AL2H —1999...9999 0 EU
Alarm Value Lower-Limit 2 ALZL —-1999...9999 0 EU
Alarm Value 3 AL-3 -1999...9999 0 EU
Alarm Value Upper-Limit 3 AL 3H -1999...9999 0 EU
Alarm Value Lower-Limit 3 AL 3L -1999...9999 0 EU
MV Monitor (heating) o —5.0...105.5 (standard) %
0.0...105.0 (heating/cooling)
MV Monitor (cooling) L-o 0.0...105.0 %
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Table B.B — Adjustment Function Group

Parameters Characters | Setting (Monitor) Value | Display Default Unit Set Value
Adjustment Level Display LAd
AT Execute/Cancel RE OFF, AT Cancel AT-2: 100% | oF F OFF None
AT Execute AT-1:40% AT | RE -2
Execute AL-1
Communications Writing LMWk OFF, ON oFF ol OFF None
Heater Current 1 Value Monitor | £E ! 0.0...55.0 A
Heater Overcurrent Detection 1 | ol ! 0.0...50.0 50.0 A
Heater Current 2 Value Monitor | LEZ2 0.0...55.0 A
Heater Overcurrent Detection 2 | al 2 0.0...50.0 50.0 A
Leakage Current 1 Monitor LCR 0.0...55.0 A
HS Alarm 1 HE5 0.0...50.0 50.0 A
Leakage Current 2 Monitor LCR? 0.0...55.0 A
HS Alarm 2 H52 0.0...50.0 50.0 A
Heater Burnout Detection 1 He 0.0...50.0 0.0 A
Heater Burnout Detection 2 HeZ 0.0...50.0 0.0 A
SPO SP-0 SP Lower-Limit to SP 0 EU
Upper-Limit
SP1 SF- 1 SP Lower-Limit to SP 0 EU
Upper-Limit
SP2 SF-2 SP Lower-Limit to SP 0 EU
Upper-Limit
SP3 5P-3 SP Lower-Limit to SP 0 EU
Upper-Limit
Temperature Input Shift L NS -199.9...999.9 0.0 °Cor°F
Upper-Limit Temperature Input | CN5SH —199.9...999.9 0.0 °Cor°F
Shift Value
Lower-Limit Temperature Input | c NS -199.9...999.9 0.0 °Cor °F
Shift Value
Proportional Band F Universal input: 8.0 °Cor°r@
0.1...999.9
Analog input: 0.1...999.9 10.0 %FS
Integral Time L 0...3,999 233 Second
Derivative Time o RT OFF: 0...3,999 40 Second
RT ON: 0.0...999.9 40.0 Second
Cooling Coefficient L-50 0.01...99.99 1.00 None
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Table B.B — Adjustment Function Group

Parameters Characters | Setting (Monitor) Value Display Default Unit Set
Value
Dead Band [-dh Universal input: —199.9...999.9 0.0 °Cor°F@
Analog input: —19.99...99.99 0.00 %FS
Manual Reset Value | aF -F 0.0...100.0 50.0 %
Hysteresis (heating) | H45 Universal input: 0.1...999.9 1.0 °Cor°r@
Analog input: 0.01...99.99 0.10 %FS
Hysteresis (cooling) | LHHYS Universal input: 0.1...999.9 1.0 °Cor°F@
Analog input: 0.01...99.99 0.10 %FS
Soak Time Safl 1...9,999 1 min or h
Wait Band WE-h Universal input: OFF, 0.1...999.9 aofF OFF °Cor°F @
=
98485
Analog input: OFF, 0.01...99.99 afF OFF %FS
00 tka
9989
MV at Stop My-5 —5.0...105.0 (standard) 0.0 %
—105.0...105.0 (heating/cooling)
MV at PV Error My -E —5.0...105.0 (standard) 0.0 %
—105.0...105.0 (heating/cooling)
SP Ramp Set Value | 5PRE OFFor1...9,999 oFF OFF EU/s,
{to 5555 EU/min
MV Upper-Limit ol -H MV Lower-Limit +0.1 /105.0 (standard) 105.0 %
0.0...105.0 (heating/cooling)
MV Lower-Limit al -L —5.0 to MV Upper-Limit —0.1 (standard) —5.0 (standard) %
—105.0...0.0 (heating/cooling) —105.0 (heating/
cooling)
MV Change Rate af'l 0.0...100.0 (0.0: MV Change Rate Limit 0.0 %/s
Limit Disabled)
Extraction of Square | SWRFP 0.0...100.0 0.0 %
Root Low-cut Point

@ Set NONE as the unit for controllers with 0...50 Millivolt Inputs.
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Table B.C — Initial Setting Function Group

Parameters Characters | Setting (Monitor) Value Display Default Unit Set Value
Input Type LN- Global 0:Pt100 5 None
Temperature 1:Pt100
(GT) Input 2:Pt100
3:JPt100
4:JPt100
5: K
6: K
7:J
8:J
9:T
10: T
11:E
12: L
13: U
14: U
15:N
16: R
17: S
18: B
19:10...70°C
20:60...120 °C
21:115...165°C
22:140...260 °C
23:0...50 mV
24: W
25: PLII
Analog Input 0:4...20mA 0 None
1:0...20 mA
221...V
3:0...V
4:0...10V
Scaling Upper-Limit LN-H Scaling Lower-Limit +1...9,999 100 None
Scaling Lower-Limit LN-L —1,999 to scaling Upper-Limit —1 0 None
Decimal Point dF Universal input: 0...1 0 None
Analog input: 0...3 0 None
Temperature Unit d-u °C, °F L F °C None
SP Upper-Limit SL-H SP Lower-Limit + 1 / input range 1300 EU
Lower-Limit (temperature)
SP Lower-Limit + 1/ scaling 100

Upper-Limit (analog)
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Table B.C — Initial Setting Function Group

Parameters Characters | Setting (Monitor) Value Display Default Unit Set Value
SP Lower-Limit SL-1L Input range Lower-Limit to SP —200 EU
Upper-Limit — 1 (temperature)
Scaling Lower-Limit to SP Upper-Limit 0
— 1 (analog)
PID ON/OFF LNEL ON/OFF 2-PID alNaF ON/OFF None
Pld
Standard or 5-HE Standard or heating/cooling SEN Standard None
Heating/Cooling H-C
ST SE OFF, ON afF ah ON None
Program Pattern PERN OFF, STOP. CONT ofFF OFF None
SkaF
CalE
Control Period LF 0.50r1...99 05 20 Second
(Heating) { to 55
Control Period (Cooling) | L -LF 050r1...99 05 20 Second
! to 55
Direct/Reverse oty Reverse operation, direct operation off-R Reverse None
Operation off-d operation
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Table B.C — Initial Setting Function Group

Parameters

Characters

Setting (Monitor) Value

Display

Default

Unit

Set Value

Alarm 1 Type

ALE

0:Alarm function OFF

1:Upper- and Lower-Limit alarm
2:Upper-limit alarm

3:Lower-limit alarm

4:Upper- and Lower-Limit range alarm

5:Upper- and Lower-Limit alarm with
standby sequence

6:Upper-limit alarm with standby
sequence

7:Lower-limit alarm with standby
sequence

8:Absolute-value Upper-Limit alarm
9:Absolute-value Lower-Limit alarm

10:Absolute-value Upper-Limit alarm
with standby sequence

11:Absolute-value Lower-Limit alarm
with standby sequence

12:LBA (Loop Burnout Alarm)

13: PV change rate alarm

2

None

Alarm 1 Hysteresis

ALH

Universal input: 0.1...999.9

0.2

°Cor°F®

Analog input: 0.01...99.99

0.02

%FS
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Table B.C — Initial Setting Function Group

Parameters Characters | Setting (Monitor) Value Display | Default Unit Set Value
Alarm 2 Type ALEC Same settings as the alarm 1 type. 2 None

NOTE: The 12: LBA (Loop Burnout

Alarm) setting cannot be used.
Alarm 2 Hysteresis ALHZ Universal input: 0.1...999.9 0.2 °Cor°r@

Analog input: 0.01...99.99 0.02 %FS
Alarm 3 Type AL Same settings as the alarm 2 type 2 None
Alarm 3 Hysteresis ALHT Universal input: 0.1...999.9 0.2 °Cor°F@

Analog input; 0.01...99.99 0.02 %FS
Transfer output type ER-E OFF:OFF ofF OFF None

SP:Set point 5P

SP-M:Ramp set point SP-M

PV:Process value v

MV:Manipulated variable (heating) My

C-MV:Manipulated variable (cooling) | £ -MV
Transfer Output ER-H (2] (2] (2]
Upper-Limit
Transfer Output ER-L (2] (2] (2]
Lower-Limit
Linear Current Output | o /-& 4-20:4...20 mA Y-20 4-20 None

0-20:0...20 mA o-20
Number of Multi-SP Ev-M 0...2 1 None
Uses
Event Input Ev-1 NONE: None NaNE NONE None
Assignment 1 STOP:  RUN/STOP SkaF

MANU: Auto/manual switch MANU

PRST:  Program start © PRSE

DRS: Invert Direct/Reverse Operation | d”'5

AT-2:100% AT Execute/Cancel AE-C

AT-1: 40% AT Execute/Cancel AE- 1

WTPT: Setting Change Enable/Disable | Wk FE

LAT: Alarm Latch Cancel LAt
Event Input Ev-2 NONE: None NoNE STOP None
Assignment 2 STOP:  RUN/STOP SkaF

MANU: Auto/manual switch MANL

PRST:  Program start © PREE

DRS: Invert Direct/Reverse Operation | dR'5

AT-2: 100% AT Execute/Cancel Ak-2

AT-1: 40% AT Execute/Cancel Ak- 1

WTPT: Setting Change Enable/Disable | Wk FE

LAT: Alarm Latch Cancel LAE
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Table B.C — Initial Setting Function Group

Parameters Characters | Setting (Monitor) Value Display Default Unit Set Value
Extraction of Square LR OFF, ON ofF OFF None
Root Enable ah
Move to Advanced AMay —-1999...9,999 0 None
Setting function group
O@Set "None” as the unit for analog inputs
@Initial Setting function group
®PRST (Program Start) can be configured even when the Program Pattern parameter is configured to OFF, but the function will be disabled.
Table B.D
Default (Transfer Output
Transfer Output Type Setting (Monitor) Range Upper/Lower-Limits) © Unit
Set Point SP Lower-Limit to SP Upper-Limit SP Upper-Limit/Lower-Limit EU
Set Point During SP Ramp SP Lower-Limit to SP Upper-Limit SP Upper-Limit/Lower-Limit EU
PV Temperature: Sensor setting range Lower-Limit | Input setting range upper/Lower-Limit | EU
to sensor setting range Upper-Limit
Analog: Scaling Lower-Limit to scaling Scaling upper/Lower-Limit EU
Upper-Limit
MV Monitor (Heating) Standard: —=5.0...105.0 100.0/0.0 %
Heating/cooling: 0.0...105.0
MV Monitor (Cooling) 0.0...105.0 100.0/0.0 %

@ |nitialized when the transfer output type is changed.
Initialized if the Input Type, temperature unit, scaling upper/Lower-Limit, or SP upper/Lower-Limit is changed
when the transfer output type is SP, ramp SP, or PV.
(When initialized by the initializing settings, it is initialized to 100.0/0.0.)

Table B.E — Manual Control Function Group

Parameters

Characters

Setting (Monitor) Value Display Default Unit Set Value

Manual MV

—5.0...105.0 (standard)e 0.0 %
—105.0...105.0 (heating/cooling)

Publication 900-UMO07D-EN-E - January 2011

© When the Manual MV Limit Enable parameter is configured to ON, the setting range will be the MV lower limit
to the MV upper limit



B-9

Monitor Setting Item Function Group

The contents displayed vary depending on the Monitor/Setting Value 1 to 5
(Advanced Setting function group).

Table B.F — Advanced Setting Function Group

Parameters Characters | Setting (Monitor) Value Display Default Unit Set Value
Parameter Initialization | L ML E OFF, FACT ofF OFF None
FRCE

Multi-SP Use MSPU OFF, ON afF al OFF None

SP Ramp Time Unit SPRU S: EU/second M M None
M: EU/minute

Standby Sequence REGE Condition A, condition B Ak Condition A | None

Reset

HB ON/OFF Hhl! OFF, ON ofF oN ON None

Auxiliary Output 1 AL N N-O:  Openinalarm N-o N-0 None

Open in Alarm N-C:  Close in alarm N-C

Auxiliary Output 2 ALZN N-O:  Openinalarm N-a N-0 None

Open in Alarm N-C:  Close in alarm N-L

Auxiliary Output 3 AL AN N-O:  Openinalarm N-a N-0 None

Open in Alarm N-C:  Close in alarm N-T

Heater Burnout Latch | HbL OFF, ON afF al OFF None

Heater Burnout HEH 0.1...50.0 0.1 A

Hysteresis

ST Stable Range SE-h 0.1...999.9 15.0 °Cor°F

o ALFA 0.00...1.00 0.65 None

AT Calculated Gain AE-L 0.1..10.0 0.8 None

AT Hysteresis AE-H Universal input: 0.1...999.9 0.8 °Cor°F@
Analog input: 0.01...999.9 0.20 %FS

Limit Cycle MV LIMA 5.0..50.0 20.0 %

Amplitude

Input Digital Filter LN 0.0...999.9 0.0 Second

Additional PV Display | P¥'Ad OFF, ON affF oN OFF None

MV Display a-dF OFF, ON ofF oN OFF None

Automatic Display REL OFFor1...99 aofF OFF Second

Return Time { Fo 55

Alarm 1 Latch AIiLE OFF, ON ofF oN OFF None

Alarm 2 Latch AcLE OFF, ON afF oN OFF None

Alarm 3 Latch ALt OFF, ON affF oh OFF None

Move to Protect PRLE 1...30 3 Second

function group Time

Input Error Qutput SERA OFF, ON aoff al OFF None
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Table B.F — Advanced Setting Function Group

Parameters Characters | Setting (Monitor) Value Display Default Unit Set Value
Cold Junction ful OFF, ON ofF oh ON None
Compensation Method
MB Command Logic RLRV OFF, ON afF al OFF None
Switching
PV Color Change LalR Orange, Red, Green af'h RED None

Red to Green: When ALM1is lit | FEd

LRN
R-0

Greento Red: When ALM1islit | L-F

Red to Green to Red R-0LR

Within PV stable band: Green

Outside stable band: Red

Green to Orange to Red L-af

Within PV stable band: Green

Outside stable band: Green, Red

Orange to Green to Red o-L.F

Within PV stable band: Green

Outside stable band: Green, Red
PV Stable Band Py -h Universal input: 0.1...999.9 5.0 °Cor°r@

Analog input: 0.01...99.99 5.00 %FS
Alarm 1 ON Delay A o 0...999 (0: ON Delay disabled) 0 Second
Alarm 2 ON Delay AdaN 0...999 (0: ON Delay disabled) 0 Second
Alarm 3 ON Delay A3aN 0...999 (0: ON Delay disabled) 0 Second
Alarm 1 OFF Delay AlaF 0...999 (0: OFF Delay disabled) 0 Second
Alarm 2 OFF Delay AdaF 0...999 (0: OFF Delay disabled) 0 Second
Alarm 3 OFF Delay A3aF 0...999 (0: OFF Delay disabled) 0 Second
Input Shift Type LaEFP INS1:  Temperature input LNG INS1 None

1-point shift
INS2:  Temperature input LNGC
2-point shift

MV at Stop and Error | MV SE OFF, ON ofF ol OFF None
Addition
Auto/Manual Select AMAd OFF, ON afF al OFF None
Addition
RT RE OFF, ON ofF aoN OFF None
HS Alarm Use H5U OFF, ON ofF aN ON None
HS Alarm Latch H5L OFF, ON ofF aN OFF None
HS Alarm Hysteresis H5H 0.1...50.0 0.1 A
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Table B.F — Advanced Setting Function GrBup

Parameters Characters | Setting (Monitor) Value Display Default Unit Set Value
LBA Detection Time LbA 0...9999 0 Second

(0: LBA function disabled)
LBA Level LhAL Universal input: 0.1...999.9 8.0 °Cor°F @

Analog input; 0.01...99.99 10.00 %FS
LBA Band LbAL Universal input: 0.0...999.9 3.0 °Cor°r@

Analog input: 0.00...99.99 0.20 %FS
Control Qutput 1 ol | When Control Qutput 1 is a 0 None
Assignment voltage (SSR) output: @

NONE: No assignment NaNE

0: Control output (heating) | o

C-0:  Control output (cooling) | L -a

ALM1:  Alarm 1 ALM

ALM2:  Alarm 2 ALMZ

ALM3:  Alarm 3 ALMA

PEND: Program end output ® | F.ENd

RALM:  Control output ON/OFF | RAL M

count alarm @

When Control Output 1 is a linear

analog output: @

NONE: No assignment NaNE

0: Control output (heating) | o

C-0:  Control output (cooling) |L-a
Control Qutput 2 alltd NONE: No assignment NaNE NONE None
Assignment 0: Control output (heating) | a

C-0:  Control output (cooling) | L -a

ALM1: Alarm 1 ALM

ALM2:  Alarm 2 ALmMe

ALM3: Alarm 3 ALMa

PEND: Programend output @ | F.ENA

RALM:  Control output ON/OFF | RAL M

count alarm @
Auxiliary Qutput 1 SUR Same as Control Qutput 1 (except ALM1 None
Assignment fixed as a relay output)
Auxiliary Output 2 SURC Same as Control Qutput 1 ALM2 None
Assignment
Auxiliary Output 3 SURd Same as Control Qutput 1 ALM3 None
Assignment (900-TC8)
Character Select [SEL QOFF, ON ofF oN ON None
Soak Time Unit E-U M: Minutes; H: Hours M M None
Alarm SP Selection ALSP SP-M:  Ramp set point 5P-M SP-M None

SP: Set point 5P
Manual MV Limit MANL OFF, ON oFF ol ON None
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Table B.F — Advanced Setting Function Group

Parameters

Characters

Setting (Monitor) Value

Display

Default

Unit

Set Value

PV Rate of Change
Calculation Period

VRP

1..999

4

Sampling
period

Automatic Cooling
Coefficient Adjustment

OFF, ON

aFF aN

OFF

None

Heater Overcurrent Use

OFF, ON

affF ol

ON

None

Heater Overcurrent
Latch

OFF, ON

affF ol

OFF

None

Heater Overcurrent
Hysteresis

0.1..50.0

0.1

PF Setting

OFF: OFF

RUN: RUN

STOP: STOP

R-S: RUN/STOP

AT-2: 100% AT execute/cancel
AT-1: 40% AT execute/cancel
LAT: Alarm Latch Cancel
A-ML Auto/manual

PFDP: Monitor/Setting Item

oFF
1INt
PLU‘I

StaF
At-c

AL-
LAE
A-M
PFdP

A-M

None

Monitor/Setting Item 1

=

0: Disabled

1: PV/SP/Multi-SP

2: PV/SP/MV

3: PV/SP/Soak time remain
4: Proportional band (P)

5: Integral time (1)

6: Derivative time (D)

7. Alarm value 1

8: Alarm value upper limit 1
9: Alarm value lower limit 1
10: Alarm value 2

11: Alarm value upper limit 2
12: Alarm value lower limit 2
13: Alarm value 3

14: Alarm value upper limit 3
15: Alarm value lower limit 3

None

Monitor/Setting Item 2

PFdZ

0...15, same as Monitor Setting
ltem 1

None

Monitor/Setting Item 3

PFd3

0...15, same as Monitor Setting
ltem 1

None

Monitor/Setting Item 4

PFdY

0...15, same as Monitor Setting
[tem 1

None

Monitor/Setting Item 5

PFAS

0...15, same as Monitor Setting
[tem 1

None
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Table B.F — Advanced Setting Function Group

Parameters Characters | Setting (Monitor) Value Display Default Unit Set Value
PV/Display Screen SPdP 0: PV/SP 4 None
Selection 1: PV/SP/Multi-SP, PV/SP/MV
2: PV/SP/MV, PV/SP/Multi-SP
3: PV/SP/Multi-SP
4: PV/SP/MV
5: PV/SP/Multi-SP, PV/SP/
Soak Time Remain
6: PV/SP/MV, PV/SP/Soak
Time Remain
7: PV/SP/Soak Time Remain
MV Display Selection | ad5L 0: MV (Heating) o 0 None
C-0: MV (Cooling) L-o
PV Decimal Point Py dP OFF, ON oFF aN ON None
Display
PV Status Display PV 5E OFF: OFF ofFF OFF None
Function MANU: Manual Ze e
STOP: Stop sor
L
ALM1: Alarm 1 a1 M2
ALMZ: Alarm 2 HL M3
ALM3: Alarm 3 ALM
ALM: Alarm 1 to 3 OR status HA
HA: Heater alarm
SV Status Display 5v5E OFF: OFF ofF OFF None
Function MANU: Manual Ay
STOP: Stop oo
lql_ o
ALM1: Alarm 1 Al ma
ALMZ: Alarm 2 AL M3
ALM3: Alarm 3 ALM
ALM: Alarm 1 to 3 OR status HA
HA: Heater alarm
Display Refresh Period | d.REF OFF, 0.25,0.5,1.0 25 Second
Control Output 1 RAR M 0...9999 0 100 times
ON/QOFF Count Monitor
Control Qutput 2 RARZM 0....9999 0 100 times
ON/OFF Count Monitor
Control Qutput 1ON/ | RA ! 0...9999 0 100 times
OFF Count Alarm Set
Value
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Table B.F — Advanced Setting Function Group

Parameters Characters | Setting (Monitor) Value Display Default Unit Set Value
Control Qutput 20N/ | FAZ 0....9999 0 100 times
OFF Count Alarm Set
Value
ON/OFF COUnter Reset Iqlq[ 0 Disab|e the counter reset 0 None
function.
1: Reset the control output 1
ON/OFF counter.
2: Reset the control output 2
ON/OFF counter.
Move to Calibration CMay -1999...9,999 0 None
function group

Table B.G — Protect Function Group

@ Set "None” as the unit for analog inputs (23: 0 to 50 mV).

@ The setting range depends on whether control output 1 is a current output or voltage output (for driving SSR).
© PEND (program end output) can be configured even when the program pattern is configured to OFF, but the
function will be disabled.

@ Turns ON when either the control output 1 or 2 ON/OFF count alarm is ON.

Parameters Characters | Setting (Monitor) Value Display Default Unit Setvalue
Move to Protect function | P*MaV -1999...9,999 0 None
group
Operation/Adjustment | aHFE 0...3 0 None
Protect
Initial LLPE 0...2 1 None
Setting/Communications
Protect
Setting Change Protect | WEFE OFF, ON ofF al OFF None
PF Key Protect PFPE OFF, ON oFF oN OFF None
Parameter Mask Enable | P15 OFF, ON oFF oN ON None
Password to Move to PRLP —-1999...9,999 0 None
Protect function group
Table B.H Communications Function Group
Parameters Characters | Setting (monitor) value Display Default Unit Setvalue
Protocol Setting PREL 900-TC, Modbus CWF 900-TC None
Mad
Communications Unit | LI-No 0...99 1 None
No.
Communications Baud | &P5 1.2,2.4,48,96,19.2, 384, or | 956 kbps
Rate 57.6 YH S5&
{592 384
Snae
Communications Data | LEN 7,8 7 Bit
Length

Publication 900-UMO07D-EN-E - January 2011




Table B.H Communications Function Group

Parameters Characters | Setting (monitor) value Display Default Unit Set value
Communications Stop | 5hc 1,2 2 Bit
Bits
Communications Parity | PREY None, Even, Odd NoNE Even None
EVEN
odd
Send Data Wait Time | 5dWE 0...99 20 ms
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Setup Function Group
Diagrams

Start in Manual Mode

Press the [O] Key or the
PF Key for at least 1 second.

[ N

Pgs the [O]Key for at
least 3 seconds while A -
is displayed. (A - will
flash after 1stsecond.)

Manual Control
Function Group

Control Stops
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Start in Automatic Mode

Press the PF Key
for at least 1 second.

[O] Key for at
least 1 second.

This diagram shows all of the function groups. To move to the advanced
setting function group and calibration function group, you must enter
passwords. Some parameters are not displayed depending on the protect
function group configuration and the conditions of use.

Figure B.1 — All Function Groups

Protect the
[O] + [l Keys
for at least
1 second.

Adjustment
Function Group

Operation
- Function Group

Press the
[O]Key for less than 1 second.

Protect the
[O] + [celKeys
for at least

PF Key flash after 1st

e second.)

Monitor/Setting
Function Group

Press the[O]Key for at
least 3 seconds.
— (Display will flash after 1« second.)

Protect
Function Group

Press the

Note: The time taken to move
Communications to the Protect level can

Initial Setting

Setting be adjusted by changing
Function Group Press the Function Group I.hnfe“”&?n‘;’ protect level

(O Key for less than 1 second.

Press the
[O] Key for at
east 1 second.

Input the password
while AM5 is displayed.
(Set Value - 169)

(4

Input Password D Control in Progress

D Control Stopped

[ ] NotDisplayed for Some Models
= Fynction Group Change

Advanced Setting
Function Group

Calibration
Function Group 9

@ You can return to the operation level by executing a software reset. When the PF Setting parameter is
crossovered to A-M for a Controller with a PF Key (900-TC8)

® ltis not possible to move to other levels from the calibration level by operating the keys on the front

panel. It can be done only by first turning OFF the power. When the PF Setting parameter is configured to PFDP

for a Controller with a PF Key (900-TC8).

From the manual control level, key operations can be used to move to the operation level only.

When the PF Setting parameter is confingured to A-M for a Controller with a PF Key (300-TC8 only).

When the PF Setting parameter is configured to PFDP for a Controller with a PF Key (900-TC8 only) From the

manual control function group, key operations can be used to move to the operation function group only.

Q00
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Parameter Flow This section describes the parameters configured in each level. Pressing the
Key at the last parameter in each level returns to the top parameter in that
level.

—
PF Key ®
Power ON
Starting in manual mode.

Starting in Press the (O] Key for at least 3 s. PF Key (See note 2.)
automatic Other than the Auto/Manual Switch display
mode. o . .

Press the PF Key Press the Initial Setting FUNCtion Group |—

foratleast1s. Key or the PF

Key for at least
S.

o

Press the 4
Key for
atleast1s.

Press the [O] Key less than 1 s.

(See note 1.)

Adjustment Press the (O] Key less than 1 s. A \ 4 v Y
Function Group | Operation Function Group

Press the (O] Key less than 1 s.

Scaling Upper Limit

Process Valu
Added when Addiional
PV display is ON.

Scaling Lower Limit

Adjustment Function
Group Display
IDisplayed only
pnce when entering
[Adjustm
Foncion Group

Temperature Input Shift Process Value/

Set Point

Decimal Point

L-point shit 4 For input type of analog

Set either of these parameters.

Upper Limit Set either Auto/Manual Switch
AT Execute/Cancel Temperature of these | PID control only. Alarm Value Temperature Unit
Input Shift Value - parameters.| be—x Added when auto/man- Upper Limit 1 °C, °F
2-point snift + | Press the: i For input type of
[O] Key - temperature
Communications. 'fg:'“;’elfi"““ for at P
Writing 2.0/ input Shift Value least 3 s. Set Point Setting SP Upper Limit

Heater Current 1 Proportional Band t Point During 2 i e e
Value Monitor p £ SP Lower Limit
§
g
Heater Burnout Integral Time Heater Current 1 Value Alarm Value £
Upedimiizl | PID ON/OFF
PID setiings P
leater Overcurrent Derivative Time. Heater Current 2 Value Alarm Value

Set

H
Detection 1

Lower Limit 2 Standard or

Heating/Cooling

ater Current 2

e Alarm Value 3
Value Monitor

eakage Current
joni

ST (Self-tuning)

For input type of
temperature, stand-

Heater Burmout ard control, or PID

Detection 2

Leakage Current 2
Monitor

these parameters.

Program Pattern

When assigning PID o
control output to ON/OFF
output

Manual Reset Value
Clear the offset during
stabilization of P or PD

Heater Overcurrent Program Start
ti

Detection

Control Period (Heating)

Set the ON/OFF
output cycle.
Control Period (Cooling)

[Hysteresis (Heating)

Hysteresis settings =

Hysteresis (Cooling)

eakage Current 1
nitor

=
5

HS Alarm 1
Direct/Reverse Operation

eakage Curent 2 Soak Time

L
Monit

Press the [0 and 2l Keys for

Press the (C] Key
atleast3s. Press the [C] and & Keys for at least 15

Alarm 1 Type

less than 1 s.
Cor ications
Setting Function Group
The time taken to move to the pmlecl “’"C“O" D\sp\ayed only for models with communications.
can be adjusted by changing the “Move Changes are effective after cycling power or after
protect function group time" setting a software reset.

Move to Protect Function Group
Displayed only when a password
0] is set Restricts moving to protect
function group.

g 7] Protocol Setting
R PSEL Suiches between
BB _ruF|900-TC and

Modbus!

Operation/Adjustment Protect:
Restricts displaying and modi-
| fying menus in operation, ad-
0} justment, and manual control
cuncunn groups.

SP used by Communications Unit No.

multi-SP

Communications

Baud Rate
[This restricts mo '900-TC only
to the iniial setting, communications,
and advanced setting function groups|
B i PL| Setting Change Protect 1 £ N|Communications
8 WE | Protects changes to setups by Data Length
MV Lower Limit [EEn__5FF| operating the front panel keys.
Communications
its

MV Change Rate Limit

B 17| Parameter Mask Enable: Communications Parity
B '] Displayed only when a parame-
B o termaskis set

Password to Move to Protect
Function Group: Password setting

Extraction of Square Root
Low-cut Point
Send Data Wait Time

© When the PF Setting parameter is configured to A-M for a Controller with a PF Key (900-TC8 and 900TC-16).
® \When the PF Setting parameter is configured to PFDP for a Controller with a PF Key (300-TC8 and 900-TC16).
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——>{ Monitor/Setting Item Level | ¢0o-Tcs and s00-Tc16 oniy)

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

Monitor/Setting
Item Display 1

B Monitor/Setting Monitor/Setting 8 Monitor/Setting Monitor/Setting
g, Item Display 2 item Display 3 . Item Display 4 Item Display 5
E=] ES
Note: The monitor/setting items to be displayed is set in the ltem1to 5 setting function group).
Advanced Setting Function Group |
Parameter Initialization Alarm 1 Latch HS Alarm Use P | PF Setting

Alarm 3
Hysteresis

Transfer Output Type

Linear output

Transfer Output
Upper Limit

Transfer Output
Lower Limit
Linear Current Output

Linear output

Number of Multi-SP Uses
Two SPs: 1
Four SPs: 2

Event Input
Assignment 1

Event Input
Assignment 2

Extraction of Square
Root Enable

Move to Advanced Setting
Function Group

Multi-SP Uses

SP Ramp Time Unit

Standby Sequence
Reset

Auxiliary Output 1
Open in Alarm

Auxiliary Output 2
Open in Alarm

Auxiliary Output 3
Open in Alarm

Heater Burnout
Hysteresis

Displayed when initial set-
ting/communications pro-
ect is set to 0.

Move by setting password (~169).

AT Calculated Gain

AT Hysteresis

Limit Cycle MV

Amplitude

Input Digital Filter

Additional PV Display

e
B85 oFF

Automatic Display
Return Time

Alarm 2 Latch
Alarm 3 Latch
Move to Protect

Function Group Time

=1 Input Error Output

MB Command
Logic Switching
PV Change Color
PV Stable Band
Alarm 1 ON Delay
Alarm 2 ON Delay
Alarm 3 ON Delay
Alarm 1 OFF Delay
Alarm 2 OFF Delay
Alarm 3 OFF Delay
Input Shift Type

MV at Stop and Error
Addition

’j Auto/Manual Select
Addition
£

HS Alarm Latch

HS Alarm Hysteresis

LBA Detection Time

Control Output 1
Assignment

Control Output 2
Assignment

Auxiliary Output 1
Assignment

Auxiliary Output 2
Assignment

Augxiliary Output 3
Assignment

1 M3|(900-TC8 and
900-TC16 only)

Character Select

Soak Time Unit

Alarm SP Selection

Manual MV
Limit Enable

PV Rate of Change
Calculation Period

Automatic Cooling
Coefficient Adjustment
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-r H Heater Overcurrent

(900-TC8 and
A-M] 900-TC16 only)

Monitor/Setting Item 1

(900-TC8
and 900-TC16 only)

Monitor/Setting Item 2

Monitor/Setting Item 3

Monitor/Setting Item 4

Monitor/Setting Item 5

"PV/SP" Display
| Sereen Selecton

MV Display Selection

PV Decimal Point
Display

PV Status Display
Function

SV Status Display
Function

Display Refresh
Period

Control Output 1
ONIOFF Count
Monitor

Control Output 2
ON/OFF Count
Monitor

Control Output 1
ON/OFF Count
Alarm Set Value

Control Output 2
ON/OFF Count
Alarm Set Value

ON/OFF Counter
Reset

1/|Move to Calibration
OV Function Group




Appendix C

Calibration

Parameter Structure The Bulletin 900 Controller is correctly calibrated before it is shipped from the
factory, and normally need not be calibrated by the user. If, howevet, it must
be calibrated by the user, use the parameters for calibrating temperature input
and analog input.

Note: Rockwell Automation cannot ensure the results of calibration by the
user. Also, factory calibration data is overwritten with the uset’s settings
and the factory default calibration settings cannot be returned after uset
calibration.

e To execute user calibration, enter the password 1201 at the Move to
Calibration function group parameter in the Advanced Setting function
group. The mode will be changed to the calibration mode, and Add/ will
be displayed.

e The Move to Calibration function group parameter may not be
displayed when the user is doing the calibration for the first time. If this
happens, configured the Initial/ Communications Protect parameter in
the Protect function group to 0 before moving to the Advanced Setting
function group.

e The calibration mode is ended by turning the controller power OFFE.

e The parameter calibrations in the calibration mode are structured as
shown in Figure C.1.
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C-2 Calibration

Figure C.1 — Controllers with Thermocouple/Resistance Thermometer Universal

Inputs
Advanced Setting
Function Group
Y
B |
g [ NI
Be0 34 Moves automatically according to input type.
o Platinum Resistance ; I Thermocouple or Infrared : o ot :
S Thermometer j . _Temperalure Sensor oo freeied
0: Pt100 1: Pt100 5:K 6: K 19: K140F/60C 23010
2: Pt100 7:3 8:J 20: K240F/120C 50 mV
3: JPt100 11: E 9,10: T  21: K280F/140C
4: JPt100 12: L 13,14: U 22: K440F/220C
15:N 16: R 24: W
17:S 25:PLII
18: B
h 4 h 4 Y A4 Y
O = [] - [ ~ ] O = =
= P380 B POBO) gk S pBECM =L 54
B £20C0 B Echh Bas b5AS B E2CD B b5AS
O - O ] - [ [ -
= P00 B PO BE-R =t -h 5 b -h
B5x 5387 BSs 5347 H5s J988 BHs o700 B5= J988
= I = g8 = T
I e 1 R =N i 1 = A1 R = ay
BBs 4543]  [BBs 4543 B35 |bP i B85 bA 13
g runm g r N
5 L0000 | CHOD
B55 fElEE B J8hE
[=] - - [=] [—
S b A5 =5 b A5
B5= 3568 BHx 35k
h 4 \ 4 \ 4 \ 4
A
SR
- LER
BEs No
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Calibration C-3

Registering Calibration
Data

Controllers with Analog Inputs (900-TC8 & 900-TC16)

Figure C.2
Advanced Setting
Function Group
>

A\ 4
ER—
= A
BEx 30 Moves automatically according to input type.

* Current Input Voltage Input '
______________ ] [ |
0:4to 20 mA 2:1to5V 4:0to 10V
1: 0to 20 mA 3:0to5V

A4 \ 4 \ 4
[ - [ O =
= A0 = W5 = oV il
Ben CHER BEx [0L3 Bes bi0H
= [ O -
= A I S A
e E== SACH Hes HRd4S

A4 v

A 4
= cLo
=] AN
Bg=  No

]

When calibration has been performed after purchase, the user calibration
information shown in the following illustration will be displayed when moving
to the calibration level.

Figure C.3

= o
L
0

\A Dot is Displayed

The new calibration data for each item is temporarily registered. It can be
officially registered as calibration data only when all items have been calibrated
to new values. Therefore, be sure to temporarily register all items when you
perform the calibration. When the data is registered, it is also recorded that
user calibration has been performed.
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C-4 Calibration

User Calibration
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Prepare separate measuring devices and equipment for calibration. For details
on how to handle measuring devices and equipment, refer to the respective
instruction manuals.

Calibrating Input

The 900-TC8, 900-TC16, and 900-TC32 are correctly calibrated before they
are shipped from the factory, and normally need not be calibrated by the user.

If, however, they must be calibrated by the user, use the parameters for
calibrating temperature input and analog input. Rockwell Automation,
however, cannot ensure the results of calibration by the user. Also, the factory
calibration data is overwritten with the latest user calibration results. The
default calibration settings CANNOT be restored after user calibration.
Perform user calibration with care.

When the user calibrates the Bulletin 900 Controller, the Input Type currently
selected in parameters is calibrated.

The following 26 Input Types can be calibrated:

e Thermocouple: 16 types
e Non-contact temperature sensor: 4 types
e Analog input: 1 type

e Platinum resistance thermometer: 5 types
Controllers with Analog Inputs (900-TC8 and 900-T'C16):

e Current input: 2 types
e Voltage input: 3 types

Registering Calibration Data

The new calibration data for each item is temporarily registered. It can be
officially registered as calibration data only when all items have been calibrated

to new values. Therefore, be sure to temporarily register all items when you
calibrate the Bulletin 900 Controller.

When calibration data is registered, it is registered regardless of whether or not
the Bulletin 900 Controller has been calibrated by the user.

Prepare separate measuring devices and equipment for calibration. For details
on how to handle measuring devices and equipment, see the respective sensor
manufacturer’s instruction manuals.



Calibration C-5

Calibrating Thermocouples

Calibrate according to the type of thermocouple, thermocouple 1 group (Input
Types 5,7, 11, 12, 15), and thermocouple 2 group (Input Types 6, 8, 9, 10, 13,
14,16, 17,18, 19, 20, 21, 22, 24, 25).

When calibrating, do not cover the bottom of the controller. Also, do not
touch the input terminals (pin numbers 4 and 5 on the 900-TC16, 19 and 20

on the 900-TC8, and 11 and 12 on the 900-TC32) or the compensating
conductor on the controller.

Preparations

Figure C.4 — Set the Cold Junction Compensator

900-TC8
900-TC8
l—-'-
Input Power Supply
L W
_ Cold Junction
Compensator
A 0°C/32 °F
Compensating Conductor
900-TC16
900-TC16
—(9)
Input Power Supply
L— f0Q) ;
_ Cold Junction
9’ Compensator
- 0 °C/32 °F
Compensating Conductor
900-TC32
900-TC32
—
Input Power Supply
L W

Cold Junction

B m’ Compensator

0°C/32 °F

Compensating Conductor
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C-6 Calibration

e Set the cold junction compensator designed for compensation of
internal thermocouples to 0°C. However, make sure that internal
thermocouples are disabled (tips are open).

e In the above figure, STV refers to a standard DC current/voltage
source.

e Use the compensating conductor designed for the selected
thermocouple. However, note that when thermocouples R, S, E, B, W
or PLII, or a non-contact temperature sensor is used, the cold junction
compensator and the compensating conductor can be substituted with
the cold junction compensator and the compensating conductor for
thermocouple Type K.

e Connecting the Cold Junction Compensator — Correct process values
cannot be obtained if you touch the contact ends of the compensating
conductor during calibration of a thermocouple. Accordingly,
short-circuit (enable) or open (disable) the tip of the thermocouple
inside the cold junction compensator as shown in the figure below to
create a contact or non-contact state for the cold junction compensator.

Figure C.5 — Connecting the Cold Junction Compensator

Enable Disable
Cold Junction Compensator Cold Junction Compensator
900-TC8 i Short-Circuit 900-TC8 i

O O 0

900-TC16 900-TC16
or 0°C/32°F 0°Cl/32°F Open
or .
900-TC32 4;}"‘3 < 900-Tc32 *# 4 © o
Compensating Conductor Compensating Conductor
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This example describes how to calibrate the Bulletin 900 Controller when a
thermocouple input is currently selected.

1. Connect the power supply.

2. Connect a standard DC cutrent/voltage source (STV), precision digital

multimeter (DMM), and contact junction compensator (e.g., zeto
controller as in the figure below) to the thermocouple input terminals
(refer to Figure C.6 below).



Calibration C-7

Figure C.6 — Example, Zero Controller

900-TC8
900-TC16
900-TC32

STV

: +
DMM
L= -

Leave Open

_ Zero
— Controller ~_
OUTPUT INPUT Compensating conductor of currently
selected thermocouple.

Use the K thermocouple compensating

conductor for:
*E,R, S, B, W, and PLII thermocouples and

« the non-contact temperature sensor

3. Turn the power ON.

4. Move to the Calibration function group. This starts the 30-minute timer.
This timer provides an approximate timer for aging. After 30 minutes,
the No. 2 display changes to 0. You can advance to the next step in this
procedure even if 0 is not displayed.

Figure C.7
=5 Ot
= rece
g5 30

5. Press the (<@ key to set the Bulletin 900 Controller to the state below.
The No. 2 display at this time displays the currently entered count value
entered in Hexadecimal. Set the STV as follows:

e Input Types 5,7, 11, 12, 15: Set to 54 mV.
e Input Types 6, 8,9, 10, 13, 14, 16, 17, 18, 19, 20, 21, 22, 24, 25: Set to

24 mV.
Figure C.8
Input Types O — Input Types O —
7,112,155 - SY 669101 |2 - Y
e Laqu 14,16,17,18, |5 £ 3307
Doo B 19,20,21,22: [ === =

Allow the count value on the No. 2 display to fully stabilize, then press
the M| key to temporarily register the calibration setup. If the count
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C-8 Calibration

value is outside the specified range, the Number 2 display will flash and
the count value will NOT be temporarily registered.

6. Press the (2l key to set the Bulletin 900 Controller to the state below. Set
STV to —6 mV. Allow the count value on the No. 2 display to fully
stabilize, then press the ¥ key to temporarily register the calibration
setup. If the count value is outside the specified range, the Number 2
display will flash and the count value will NOT be temporarily

registered.
Figure C.9

SN C

S - aoom

=== JHEH

7. Press the (<@l Key. The display changes as shown above.. Set the STV to
700 mV.
Allow the count value on the No. 2 display to fully stabilize, then press
the ] Key to temporarily register the calibration settings. If this count
value is outside of the specified range, the No. 2 display will flash and
the count value will not be temporarily registered.

Figure C.10
=S ronn
= I_ (RN}
==SRE

8. Press the (€@ Key. The display changes as shown on the left.Set the STV
to 400 mV. Allow the count value on the No. 2 display to fully stabilize,
then press the Key to temporarily register the calibration settings.
If this count value is outside of the specified range, the No. 2 display will
flash and the count value will not be temporarily registered

Figure C.11
(] N— e
Ty
- LHUD
5= J9kE

9. When the Key is pressed, the status changes as shown to the left.

Figure C.12

0ooooo
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Calibration C-9

10. Change the witing as follows

Figure C.13
P
Open in Non-connected State,
STV T
; Ny
DMM :
.. L.
Short-Circuit
1 Zero
—1  Controller ~_
OUTPUT INPUT Compensating conductor of currently

selected thermocouple.

Use the K thermocouple compensating
conductor for:

*E, R, S, B, W, and PLII thermocouples and
« an infrared temperature sensor

Disconnect the STV to enable the thermocouple of the cold junction
compensator. When doing this, be sure to disconnect the wiring on the STV
side.

11. Allow the count value on the No. 2 display to fully stabilize, then press
the M| Key to temporarily register the calibration settings.

Figure C.14

12. When the (@] Key is pressed, the status changes as shown to the left.
The data to be temporarily registered is not displayed if it is not
complete. Press the [&] Key. The No. 2 display changes to 4E 5. Release
the key and wait two seconds or press the (<2| Key. This stores the
temporarily registered calibration data to EEPROM. To cancel the
saving of temporarily registered calibration data to EEPROM, press the

Key (while Na is displayed in the No. 2 display) without pressing the
Key.

13. The calibration mode is ended by turning the power OFF

14. Allow the count value on the No. 2 display to fully stabilize, then press
the M| key to temporarily register the calibration setup.
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C-10 Calibration

15. Press the (<€ key. The No. 2 display changes to the state below. Note
that the data to be temporarily registered is not displayed if it is not

complete.
Figure C.15

= CLOo

g v

g5 Mo

16. Press the (A key. The No. 2 display changes to 9E 5. Release the key and
wait 2 seconds or press the €] key. This stores the temporarily
registered calibration data to EEPROM. To cancel storage of

temporarily registered calibration data to memory, press the (<2 key
without pressing the [ key.

17. The calibration mode is ended by turning the power OFL.

Calibrating 0...50mV This example describes how to calibrate when 0...50 mV input (Input Type
Analod Input 23) is currently selected on a Bulletin 900-TC8, 900TC16, or 900-TC32
g inp Controller supporting Global Temperature (GT) inputs.
Figure C.16
900-TC8
900-TC8
Input Power Supply
- L STV
* DMM
900-TC16 900-TC32
Input Power Supply Input Power Supply
STV STV
DMM DMM

1. Connect the power supply.

2. Connect an STV and DMM to the analog input terminals, as shown in
the figures above.
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Calibration C-11

3. Turn the power ON.

4. Move to the Calibration function group. This starts the 30-minute aging
timer. This timer provides an approximate timer for aging. After 30
minutes, the No. 2 display changes to 0. You can advance to the next
step in this procedure even if 0 is not displayed.

Figure C.17
= o
= o
i I

5. Press the 2 key to set the Bulletin 900 to the state below. The No. 2
display at this time displays the currently entered count value entered in
Hexadecimal. Set the STV to 54 mV.

Figure C.18

L C L
{

| IR |
oo
g hBYAS

—

[
[
|
|
[
O

6. Allow the count value on the No. 2 display to fully stabilize, then press
the [M] key to temporarily register the calibration settings.
If this count value is outside of the specified range, the No. 2 display will
tlash and the count value will not be temporarily registered.

7. Press the (<@ key to set the Bulletin 900 to the state below. Set STV to

—6mV.

Figure C.19
5L -C
o= n Ll:
=== JHEH

8. Allow the count value on the No. 2 display to fully stabilize, then press
the M| key to temporarily register the calibration setup. If this count
value is outside of the specified range, the No. 2 display will flash and
the count value will not be temporarily registered.

9. Press the (<@ key. The No. 2 display changes to the state below. Note
that the data to be temporarily registered is not displayed when it is not
entirely prepared. Press the [A] key. The No. 2 display changes to 9E 5.
Release the key and wait 2 seconds or press the (2 key. This stores the
temporarily registered calibration data to EEPROM. To cancel the
saving of temporarily registered calibration data to EEPROM, press the
key (while N is displayed in the No. 2 display) without pressing the
key.
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C-12 Calibration

Figure C.20
5 CLO
5 aci
e o

10. The calibration mode is ended by turning the controller power OFL

Calibrating Platinum This example desctibes how to calibrate the Bulletin 900 Controller when it is
. connected to a platinum resistance thermometer.
Resistance Thermometers P
Figure C.21
900-TC8 S00TCs
Input Power Supply
[ )
B 6-dial
B
900-TC16 900-TC16
—_—
Input Power Supply
B@® 6-dial
B
900-TC32
, 900-TC32
Input Power Supply
B’ 6-dial
B

When calibrating a platinum resistance thermometer use wites of the same
thickness as those used to connect the Bulletin 900 Controller.

1. Connect the power supply.

2. Connect a precision resistance box (called 6-dial in this manual) to the
platinum resistance thermometer input terminals.

3. Turn the power ON.
4. Move to the Calibration function group. This starts the 30-minute aging
timer. This timer provides an approximate timer for aging. After

30 minutes, the No. 2 display changes to 0. You can advance to the next
step in this procedure even if 0 is not displayed.
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Figure C.22
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5. Press the (<@ key to display the count value for each Input Type. The
No. 2 display at this time displays the currently entered count value in
Hexadecimal. Set the 6-dial as follows:

e Input Type 0: 390 Q
e Input Type 1, 2, 3 or 4: 280 Q

Figure C.23
e e B 3an nedTee 50 oo
oG T 234 15 o
B ECOL e [

6. Allow the count value on the No. 2 display to fully stabilize, then press
the M| key to temporarily register the calibration setup. If this count
value is outside of the specified range, the No. 2 display will flash and
the count value will not be temporarily registered.

7. Press the (<€l Key to display the count value for each input type. The No.
2 display at this time shows the currently entered count value in
hexadecimal.Set the 6-dial as follows:

e Input type 0: 200 Q

e Input type 1,2, 3 or 4: 140 Q

Figure C.24
[ — 0O -
"=Taly O 1
- AP0l %:"v:_:
55> S4R7° 555 ECbh

8. Allow the count value on the No. 2 display to fully stabilize, then press
the [M] key to temporarily register the calibration setup.
If this count value is outside of the specified range, the No. 2 display will
tlash and the count value will not be temporarily registered.
When the key is pressed, the status changes as shown in Figure
C.25. Set the 6-dial to 10 €

9. Allow the count value on the No. 2 display to fully stabilize, then press
the ] Key to temporarily register the calibration settings.If this count
value is outside of the specified range, the No. 2 display will flash and
the count value will not be temporarily registered.
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Calibrating Analog Input
(e.g., 4...20 mA Analog
Input)
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10. When the (@] Key is pressed, the status changes as shown to the left.
The data to be temporarily registered is not displayed if it is not
complete. Press the Key. The No. 2 display changes to yes. Release
the key and wait two seconds or press the (2| Key. This stores the
temporarily registered calibration data to EEPROM.To cancel the
saving of temporarily registered calibration data to EEPROM, press the

Key (while no is displayed in the No. 2 display) without pressing the
Key.

11. The calibration mode is quit by turning the power OFE

Figure C.25

0ooood

Calibrating an Analog Current Input (900-TC8 & 900-TC16)

In this example, calibration is shown for a Controller with an Analog current
Input (Input Type 0 or 1).

1. Connect the power supply.

2. Connect an STV and DMM to the current input terminals, as shown in
the following diagram.
Figure C.26

900-TC8 900-TC16

Input Power Supply Input Power Supply

STV STV

DMM DMM

3. Turn the power ON.

4. Move to the calibration function group.
This starts the 30-minute aging timer. This timer provides an
approximate timer for aging, After 30 minutes have elapsed, the No. 2
display changes to 0. You can advance to the next step in this procedure
even if 0 is not displayed.
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Figure C.27
I I
= g
500 a0

5. When the [<€l key is pressed, the status changes as shown in Figure C.28.
The No. 2 display at this time shows the currently entered count value in
hexadecimal. Set the STV to 20 mA.

Allow the count value on the No. 2 display to fully stabilize, then press
the M| key to temporarily register the calibration settings.

If this count value is outside of the specified range, the No. 2 display will
flash and the count value will NOT be temporarily registered.

Figure C.28

6. When the (<@ key is pressed, the status changes as shown in Figure C.29.
Set the STV to 1 mA.

Allow the count value on the No. 2 display to fully stabilize, then press
the [M] key to temporarily register the calibration settings.

If this count value is outside of the specified range, the No. 2 display will
tlash and the count value will NOT be temporarily registered.

Figure C.29

7. When the (<€l key is pressed, the status changes as shown in Figure C.30.
The data to be temporarily registered is not displayed if it is not
complete.

Press the & key. The No. 2 display changes to yes. Release the key and
wait 2 seconds or press the (€& key. This stores the temporarily
registered calibration data to EEPROM.

To cancel the saving of temporarily registered calibration data to
EEPROM, press the €2] key (while no is displayed in the No. 2 display)
without pressing the & key.

Figure C.30

gy Iy
Py
M
]

0ooood
1~

[Jom
[ L

8. The calibration mode is ended by turning the controller power OFFE,
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Calibrating an Analog Voltage (e.g., 1...5V DC) Input (900-TC8 &
900-TC16)

In this example, calibration is shown for a Controller with an Analog Voltage
Input (Input Type 2, 3, or 4).

1. Connect the power supply.

2. Connect an STV and DMM to the voltage input terminals, as shown in
the following diagram.

Figure C.31
900-TC8 900-TC16
Input Power Supply Input Power Supply
STV STV
DMM DMM

3. Turn the power ON.

Figure C.32
=
= o
[ Jen an
[ [ ) QA

4. Move to the calibration function group.
This starts the 30-minute aging timer. This timer provides an
approximate timer for aging. After 30 minutes have elapsed, the No. 2
display changes to 0. You can advance to the next step in this procedure
even if 0 is not displayed.

5. When the €& key is pressed, the status changes as shown in the figure
below.
The No. 2 display at this time shows the currently entered count value in
hexadecimal. Set the STV as follows:

e Input Type 2 or 3: 5V
e Input Type 4: 10V

Allow the count value on the No. 2 display to fully stabilize, then press
the [M] key to temporarily register the calibration settings.

If this count value is outside of the specified range, the No. 2 display will
flash and the count value will not be temporarily registered.
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Figure C.33
InputType. % 1 - Input Type 4: % 1 1
20r3: =17 _' g5 Lr 1

6. When the (<@ key is pressed, the status changes as shown in the figure
below.
Set the STV to 1V.

Allow the count value on the No. 2 display to fully stabilize, then press
the key to temporarily register the calibration settings.

If this count value is outside of the specified range, the No. 2 display will
flash and the count value will not be temporarily registered.

Figure C.34
Input Ty [
e 5, outee [ 50
g l 15 L l
—= SACO —== YAdS

7. When the (€2 key is pressed, the status changes as shown in the figure
below.
The data to be temporarily registered is not displayed if it is not
complete.
Press the [&] key. The No. 2 display changes to 4€ 5. Release the key and
wait 2 seconds or press the key. This stores the temporarily
registered calibration data to EEPROM.
To cancel the saving of temporarily registered calibration data to
EEPROM, press the (<@ key (while No is displayed in the No. 2 display)
without pressing the & key.

Figure C.35
5 CLO
g P l\_
EE5 N

8. The calibration mode is ended by turning the power OFE.
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Checking Indication e After calibrating input, make sure to check indication accuracy to make
Accura cy sure that the Bulletin 900 Controller has been correctly calibrated.

e Operate the Bulletin 900 Controller in the PV /SP monitor mode.

e Check the indication accuracy at the Upper- and Lower-Limits and
mid-point.

Checking Accuracy of a Thermocouple or Non-Contact
Temperature Sensor

¢ Preparation: The following figure shows the required device
connection. Make sure that the Bulletin 900 Controller and cold
junction compensator are connected by a compensating conductor for
the thermocouple that is to be used duting actual operation. For the
non-contact temperature sensor, connect a K thermocouple, and
configured the Input Type to the K thermocouple.

Figure C.36
900-TC8
900-TC8
=
Input Power Supply
— Cold Junction Compensator
i STV

Compensation Conductor

900-TC16
900-TC16
—=-(9)
Input Power Supply
—s(i0} Cold Junction Compensator

>4\/l i

Compensation Conductor

900-TC32

900-TC32
=
Input Power Supply
— Cold Junction Compensator
STV

Compensation Conductor
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e Operation: Make sure that the cold junction compensator is at 0°C, and
configured STV output to the voltage equivalent to the starting power
of the value to be checked. The cold junction compensator and
compensation conductor are not required when an external cold
junction compensation method is used.

Checking Indication Accuracy of a Platinum Resistance
Thermometer

e Preparation: The following figure shows the required device
connection:

Figure C.37
900-TC8

900-TC8

—
Input Power Supply
L —
6-dial
900-TC16
—
Input Power Supply
—
6-dial
900-TC32
—
Input Power Supply
—
6-dial

e Operation: Set the 6-dial to the resistance equivalent to the check value.
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Analog Input (900-TC & 900-TC16)

e Preparation: The following figures show the required device
connection:

Figure C.38 — Controller with a Thermocouple/Resistance Thermometer
Multi-input (Analog Input)

900-TC8
900-TC8
Input Power Supply
—
STV
900-TC16
900-TC16
Input Power Supply
—
STV

Figure C.39 — Current Input for a Controller with an Analog Input
900-TC8

© 900-TC8

—
Input Power Supply
—

STV
900-TC16
—
Input Power Supply
—
STV

Figure C.40 — Voltage Input for a Controller with an Analog Input
900-TC8

© 900-TC8
Input Power Supply
I_.
STV
900-TC16
—>
Input Power Supply
B —
STV
e Operation
Set the STV output to the voltage or current equivalent to the check
value.
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Appendix D

Glossary

Adaptive Tuning: Used to continuously monitor and optimize PID constants
while the controller operates. Three tuning algorithms are used to recalculate
the PID constants within 500 ms after the process value stabilizes at set point:
step-response method, disturbance tuning, and hunting tuning,

Anti-Reset Wind-Up (ARW): A feature of PID controllers that prevents the
integral (auto-reset) circuit from operating when the temperature is outside the
proportional band.

Alpha (a)): This represents the temperature coefficient of the change in
electrical resistance of a material. For each °C in temperature the electrical
resistance changes. It is the defining parameter for platinum resistance
temperature detectors (RTD sensors). The unit of measure is ohms/ohms/°C.

Analog: Data collected and represented by continuously variable quantities,
such as voltage measurement or temperature variation.

Auto-Tuning: This feature automatically calculates then resets the PID values
based on temperature control performance over a sampled period. In some of
the controllers, auto-tuning also optimizes the settings for fuzzy logic control

values.

CE: A marking on products that comply with European Union requirements
pertaining to safety and electromagnetic compatibility.

Celsius: A temperature scale in which water freezes at 0°C and boils at 100°C
at standard atmospheric pressure. The formula to convert Fahrenheit
temperatures to Celsius is as follows: °F = (1.8 x °C) +32.

Cold Junction Compensation: Electronic means of compensating for the

ambient temperature at the cold junction of a thermocouple so it maintains a
reference to 0°C.
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Contact Output: Relay control outputs are often available in these contact
forms:

e Form A Contact (SPST-NO): Single-pole, single-throw relays use the
normally open and common contacts to switch power. The contacts
close when the relay coil is energized and open when power is removed
from the coil.

e Form B Contact (SPST-NC): Single-pole, single-throw relays use the
normally closed and common contacts. These contacts open when the
relay coil is energized and close when power is removed from the coil.

e Form C Contact (SPDT): Single-pole, double-throw relays use the
normally open, normally closed, and common contacts. The relay can
be wired as a Form A or Form B contact.

Control Action: The control output response relative to the difference
between the process variable and the set point. For reverse action (usually
heating), as the process decreases below the set point, the output increases. For
direct action (usually cooling), as the process increases above the set point, the
output increases.

Control Mode: The type of control action used by the controller can include
ON/OFF, time-proportioning, PD, and PID. Other combinations and
refinements are used.

CSA: Canadian Standards Association is an independent testing laboratory
that establishes commercial and industrial standards, as well as tests products
and certifies them.

C-UL: This symbol appearing in literature and marked on products indicates
Canadian recognition of Underwriters Laboratories, Inc. approval of particular
product classes. The C-UL approval may stand in place of Canadian Standards
Association certification. All references to C-UL are based on prior listing or
recognition from the original UL file.

Dead Band: The time period in a control system between a change in stimuli
and any measurable response in the controlled variable. In the deadband,
specific conditions can be placed on control output actions. Operators select
the dead band width. It is usually above the heating proportional band and
below the cooling proportional band.

Derivative: The rate of change in a process variable which forms the “D” in a
PID control algorithm. This control action anticipates the rate of change of
the process and compensates to minimize overshoot and undershoot.
Derivative control is an instantaneous change of the control output in the
same direction as the proportional error. This is caused by a change in the
process variable (PV) that decreases over the detivative time.
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Deviation: A departure of a controlled variable from a command such as set
point.

Deviation Indication: A system of indication in which a departure of a
detected value from the set point is indicated.

DIN (Deutsches Institut fiir Normung): A German standards agency that
sets wotld-recognized engineering and industrial standards.

DIN 43760: The standard that defines the characteristics of a 100 Q platinum
RTD having a resistance vs. temperatutre curve specified by a = 0.00385 Q per
degree.

Drift: A gradual change over a long period of time that affects the reading or
value. Changes in ambient temperature, component aging, contamination,
humidity, and line voltage all contribute to drift.

Droop: Controllers using only proportional control can settle at a value below
the actual set point once the system stabilizes. This offset is corrected with the
addition of Integral control in the control algorithm.

Electromagnetic Compatibility: To conform with CE’s EMC requirements,
equipment or a system must operate without introducing significant
electromagnetic disturbances to the environment or be affected by
electromagnetic disturbances.

Electromagnetic Interference: There are many possible sources for
electromagnetic interference (EMI) in an industrial control setting,. It can
originate as electrical or magnetic noise caused by switching AC power on
inside the sine wave. EMI interferes with the operation of controls and other
devices.

Electromechanical Relay: A power switching device that completes or
interrupts a circuit by physically moving electrical contacts into contact with
each other. These ate used primarily for ON/OFF control operation.

Event: A programmable ON/OFF output signal. Events can control
peripheral equipment or processes, or act as an input for another control loop.
Event input boards are an option for most Rockwell controllers.

Fahrenheit: A temperature scale that has 32° at the freezing point and 212° at
the boiling point of water at sea level. To convert Fahrenheit to Celsius,

subtract 32 from °F and multiply the remainder by 0.556.

Full Indication: A system of indication in which a detected value is indicated
with a setting range.
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Fuzzy Logic: A rule-based control algorithm that enables control devices to
make subjective judgments in a way similar to human decision-making, Within
a process controller, fuzzy logic uses some basic information about the system,
which is input by the user, to emulate the way an expert operator who was
manually controlling the system would react to a process up set.

Heat Sink: An object that conducts and dissipates heat away from an object in
contact with it. Solid-state relays usually use a finned aluminum heat sink to
dissipate heat.

Hot Junction and Cold Junction: If a thermocouple is generating a voltage,
this means that there is a temperature difference between the two ends of the
thermocouple. The hot end is the one that makes contact with the temperature
process being controlled. The cold end is at the sensor input terminals.

Hunting: Oscillation of the process temperature between the set point and
the process variable. Derivative control is used in the control algorithm to
reduce hunting.

Hysteresis (Dead Band): A temperature band between the ON and OFF of
an output in the ON/OFF control action. No heating or cooling takes place.
The band occurs between the ON and OFF points.

Infrared: The portion of the electromagnetic spectrum with wavelengths
ranging from one to 1000 microns. These wavelengths are ideal for radiant
heating and non-contact temperature sensing,

Input Digital Filter: A device used to sample the input slower than the scan
rate to allow the controller to monitor an input that changes very rapidly and
still have sufficient information from the process to control it.

Input Scaling: The ability to scale input readings (% of full scale) to the
engineering units of the process variable.

Input Type: The type of device used to provide a signal of temperature
change. These include thermocouples, RTDs, linear or process current, or
voltage inputs.

Integral Action (I): Control action that eliminates offset, or droop, between
set point and actual process temperature. This is the “I” in the PID control
algorithm.

Japanese Industrial Standards (JIS): A Japanese agency that establishes and
maintains standards for equipment and components. Its function is similar to
Germany’s Deutsches Institut fiir Normung.

Linearity: A measure of the deviation of an instrument’s response from a
straight line.
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Loop Break Alarm: This alarm indicates a problem in the control loop, e.g., a
sensor has become disconnected or a problem has developed with the final
control element.

Manipulated Variable: The final output percentage (0...100%) that will be
sent to a control element. This percentage can be related to a valve position, a
4...20 mA signal, or the amount of ON time from a pulsed control output.

Manipulated Variable Limiting: A control option used when the process
cannot handle the full output of the heater or final control device. To limit the
manipulated variable, the user programs the controller so that it never sends a
100% output to the final control element.

Manual Mode: A selectable mode that has no automatic control aspects. The
user sets the output levels.

Multiple Set Points: Two or more set points independent from each other
which can be configured in the temperature controller.

National Electrical Manufacturers Association (NEMA): The United
States organization that establishes specifications and ratings for electrical
components and apparatus. Conformance by manufacturers is voluntary.
However, Underwriters Laboratories will test products to NEMA ratings for
operating performance and enclosure ratings.

National Institute of Standards and Technology (NIST): Formerly the
National Bureau of Standards, this United States agency is responsible for
establishing scientific and technical standards.

NEMA 4X: This enclosure rating specification certifies that a controllet’s
front panel resists water washdown and is corrosion-resistant in indoor usage.

Normal Action: A control action which will increase the control output if the
process value is higher than the set point. This action is suitable for a cooling
system.

Offset: A controlled deviation (the difference in temperature between the set
point and the actual process temperature) remaining after a controlled system
reaches its steady state. The offset (droop) is created by the correlation
between the thermal capacity of the controlled system and the capacity of
heating equipment.

ON/OFF Control Action: A control action which turns the output fully on
until the set point is reached, and then turns off. Also called “two-position”

control action.

Overshoot: The number of degrees by which a process exceeds the set point
temperature.
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Process Variable: The parameter that is controlled or measured, such as
temperature, relative humidity, flow, and pressure.

Proportional Band: The range of temperature in which a manipulated
variable is proportionate to any deviation from the set point.

Proportional Control Action (P): A control action in which the manipulated
variable is proportionate to any deviation from the set point.

Proportional Period: A cycle of ON and OFF operations of the output relay
in a time-division proportional control action.

Proportional Control Plus Derivative Function (PD): A
time-proportoning controller that has a derivative function. The derivative
function monitors the rate at which a system’s temperature is either increasing
or decreasing and adjusts the cycle time of the controller to minimize
overshoot or undershoot.

Proportioning Control with Integral and Derivative Functions (PID): A
time-proportioning controller that has integral and derivative functions. The
integral function automatically raises the stabilized system temperature to
match the set point temperature to eliminate the difference caused by the
time-proportioning function. The detivative function monitors the rate of rise
ot fall of the system temperature and automatically adjusts the cycle time of
the controller to minimize overshoot and undershoot. Also called
“three-mode” control.

Range: The difference between the lower and Upper-Limits of a
measurement quantity.

Rate Action (D): The controller senses the rate of change of temperature and
provides an immediate change of output to minimize the eventual deviation.

Remote Set Point: A remote set point allows a controller to receive its set
point from a source other than itself.

Reset (Auto Reset) Action: There is a manual adjustment that can be applied
to the offset by changing the configured value dial or moving the offset screw
on the control panel. The auto-reset function automatically adjusts the
configured value to eliminate offset.

Resistance Temperature Detector (RTD): A coil of wire, usually platinum,
whose resistance increases linearly with a rise in temperature. RTDs generally
have a higher accuracy rating than thermocouples.

Reverse Action: A control action in which the output power will be inversely
proportional to the deviation. An increase in the process variable will cause a
decrease in the output power, making this action suitable for a heating system.
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Serial Communications: A method of transmitting information between
devices by sending all bits setially over a communication channel. RS-232 is
used for point-to-point connections of a single device, usually over a short
distance. RS-485 communicates with multiple devices on a single, common
cable over longer distances.

Set Point: The value configured on the process or temperature controller to
control the system.

Soft Start: A method of applying power gradually over a period of seconds to
controlled devices such as heaters, pumps and motors. This lengthens the
service life of the load by limiting in-rush current to inductive loads.

Solid-State Relay (SSR): A switching device with no moving parts that
completes or interrupts a circuit electrically.

Thermal Response: The time required for the response curve of the
temperature sensor to rise to a specified percentage level (usually either 63% or

90%).

Thermocouple Sensor: A device that converts heat to electricity. Usually
made of two wires, each of a different metal or alloy. The wires are joined at
one end, known as the hot end. The hot end makes thermal contact with the
process to be controlled. The cold end terminals are connected to the sensor
input. Voltages are created at both the hot and cold ends. The controller
measures the cold end temperature to determine the hot end temperature.

Underwriters Laboratories (UL): This independent testing laboratory
establishes commercial and industrial standards, as well as tests and certifies
products in the US. They also offer testing to Canadian Standards Association
requirements with products bearing the cUL marking.

Undershoot: This is the amount by which the process variable falls below the
set point before it stabilizes.

Zero Cross Switching: Used in solid-state relays, this action provides output
switching only at or near the zero-voltage crossing point of the AC sine wave.
It reduces electromagnetic interference and high inrush currents during initial
turn-on.
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Notes:
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