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Thank you for your purchasing "ABB Digital Temperature Controller."Please check that the product is exactly
the one you ordered and use it according to the following instructions.

NOTICE
The contents of this document may be changed in the future without prior notice.

We paid the utmost care for the accuracy of the contents. However, we are not liable for direct and indirect

damages resulting from incorrect descriptions, omission of information, and use of information in this docu-
ment.

Check of specifications and accessories

Before using the controller, check if the type and specifications are as ordered. (A Table of Model code configu-
ration is given in Page 22).

Check that all of the following accessories are included in the package box.

- Temperature controller ----------- 1 unit

- Instruction manual --------------- 1 copy

- Mounting bracket ------- -~ 1 pce.

- 1/V unit (250Q resistor) ----------- 1 pce. (4-20mA DC input type only)

The related documents
For details, refer to the following documents.

Contents Name Name
Specifications Catalogue 10/61-1.12
. MICRO-CONTROLLER (Model : CT16) )
Operation method OPERATION MANUAL 42/61-77
Communication functions COMMUNICATION FUNCTIONS (MODBUS) 42/61-78

INSTRUCTION MANUAL
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1. & Warning

1.1 Installation and wiring
» This controller designed to be installed at the following conditions.

Operating temperature | -10 to +50 [°C ]
Operating humidity 90%RH or less (Non condensation)
Overvoltage categor Il :

v V g gory Conforming to IEC1010-1
Pollution degree 2

» The controller must be installed such that with the exception of the connection
to the mains, creepage and clearance distances shown in the table below are
maintained between the temperature probe and any other assemblies which
use or generate a voltage shown in the table below.

Failure to maintain these minimum distances would invalidate the EN 61010
safety approval.

Voltage used or generated | Clearance Creepage
by any assemblies (mm) (mm)

Up to 50Vrms or Vdc 0.2 1.2

Up to 100Vrms or Vdc 0.2 1.4

Up to 150Vrms or Vdc 0.5 1.6

Up to 300Vrms or Vdc 15 3.0
Above 300Vrms or Vdc Contact with our sales office.

« If the voltage shown above exceeds 60Vdc (i.e. hazardous voltage), the basic
insulation is required between all terminals of this controller and the ground,
and supplementary insulation is required for the alarm output.

Required isolation of this controller is as shown below. Be sure to check that
the overvoltage category of the controller satisfies your requirements before

installation.
: Basic insulation, ----:Non-insulation, ——: Functional insulation

Mains (Power source) Measured value input, CTinput
Internal circuit

Control outputl (relay output) _Control outputl (SSR drive output / Current output) |

Control output? (relay output) Control output2 (SSR drive output / Current output)

Alarm output (ALM1) Alarmoutput2 ]

Alarm output (ALM2) Alarmoutput2 ]

Heater burnout alarm output (HB) | Digital input (DI1, DI2)

« If there is a danger of a serious accident resulting from a failure or a defect in
this unit, provide the unit with an appropriate external protective circuit to
prevent an accident.

* The unit is normally supplied without a power switch and fuses.

Make wiring so that the fuse is placed between the main power supply switch
and this controller. (Main power supply: 2 pole breaker, fuse rating: 250V, 1A)

* When wiring the power supply terminal, use insulated cable for use up to
600V.

« To avoid the damage and failure of controller, supply the power voltage fitting
to the rating.

» To avoid an electric shock and controller failure, do not turn ON the power
before all wiring is completed.

« Be sure to check that the distance is kept to avoid electric shock or firing
before turning the power ON.

« Keep away from terminals while the circuit is energized in order to avoid an
electric shock and a malfunction.

* Never attempt to disassemble, fabricate, modify, or repair this unit because
tampering with the unit may result in a malfunction, electric shock, or a fire.



1.2 Maintenance precautions

» Be sure to turn off the power before this controller is installed or removed in
order to avoid an electric shock, malfunction, and fault.

* Regular maintenance is recommended a longer service life of this controller.
Some parts of this controller have a limited life span, or they will be deterio-
rated with the lapse of time.

* One-year warranty is guaranteed for this unit including accessories, provided
that the controller is properly used.

2. A Warning

2.1 Cautions on installation

Avoid the following places for installation.

» a place where the ambient temperature may reach beyond the range of from
0 to 50°C while in operation.

« a place where the ambient humidity may reach beyond the range of from 45
to 85% RH while in operation.

« a place where a change in the ambient temperature is so rapid as to cause
condensation.

« aplace where corrosive gases (sulfide gas and ammonia gas, in particular) or
combustible gases are emitted.

< a place where the unit is subject directly to vibration or shock.

» a place exposed to water, oil, chemicals,steam and vapor.
(if immersed with water, take the inspection by ABB to avoid an electrical
leakage and firing)

» aplace where the unit is exposed to dust, salt air, or air containing iron par-
ticles.

« a place where the unit is subject to interference with static electricity, mag-
netism, and noise.

« a place where the unit is exposed to direct sunlight.

« a place where the heat may be accumulated due to the radiation of heat.

2.2 Caution on installation on panel
« Insert the mounting bracket (accessory) from the rear side until the main unit
is securely fit into the panel. If there should be a play, tighten two screws
lightly until the play is eliminated. (Do not tighten the screws excessively be-
cause the mounting bracket can be removed from the stopper by the force.)
¢ The front side of this controller conforms to NEMA 4X(equivalent with IP66).
To ensure the waterproofness between the instrument and the panel, use
packings that are provided as accessories in the following manner: (The im-
proper fitting of packings will ruin the waterproofness.)
(1 As shown in Figure 1, fit a packing to the case of the unit and then insert it
in the panel.
(2)Tighten screws on the fixing frame or fixtures so that no gaps are given
between the front of controller and packing and between panels. Check

that there are no deviation and deformation of packing as shown in Fig.3.

Packing Packing

Unit Unit .
A\ Packing //\
i " Packing
m S Im @ < :
] [
\ /AN Case
. Vounti /Case\) i
ront Case Panel Panel ounting Screw v
bracket (Bad) (Good)
Figure 1 Figure 2 Figure 3

Standard : Vertical mounting, flush on the panel. (The controller is horizontal.)
When mounting the controller on tilted surface, the maximum tilt angle is
30° (degree) from virtical.

(Caution)
« Don't block the openings around the controller, or radiation
effect will be reduced.
& « Don't block the ventilation openings at the top of the terminal
block.



2.3 Precautions in wiring connection

For the thermocouple sensor type, use thermocouple compensation wires for
wiring.
For the RTD type, use a wiring material with a small lead wire resistance and
no resistance differentials among three wires.
Keep input lines away from power line and load line to avoid the influence
from noise induced.
For the input and output signal lines, be sure to use shielded wires and keep
them away from each other.
If a noise level is excessive in the power supply, the additional installation of
an insulating transformer and the use of a noise filter are recommended. (ex-
ample: ZMB22R5-11 Noise Filter manufactured by TDK)
Make sure that the noise filter is installed to a place such as a panel that is
properly grounded. The wiring between the noise filter output terminal and the
instrument power supply terminal should be made as short as possible. None
of fuses or switches should be installed to the wiring on the noise filter output
side because the filter effect will be degraded by such a installation.
A better anti-noise effect can be expected by using stranded power supply
cable for the instrument. (The shorter the stranding pitch is, the better the
anti-noise effect can be expected.)
For the unit with an alarm against a failure (burn-out) in the heater, use the
same power line for connection of the power supplies for the heater and the
controller.
A setup time is required for the contact output when the power is turned on. If
the contact output is used as a signal for an external interlock circuit, use a
delay relay at the same time.
Use the auxiliary relay since the life is shortened if full capacity load is
connected to the output relay. SSR/SSC drive output type is preferred if the
output operations occur frequently.
[Proportional interval] relay output: 30 seconds or more,
SSR/SSC: one second or more
If inductive load such as magnetic switches connected as a relay output load,
it is recommended to use a varistor to protect a contact from switching serge
and keep a longer life.
Model : Siemens S05K150/Q69X3030 (Voltage at relay: 115 V AC)
Siemens S05K300/Q69X3035 (Voltage at relay: 230 V AC)
Where to install : Connect it between contacts of the relay control
output.

L] LDl M BIH
3L [[o[e] (L@
(L] LD [RLDI]
(5L [l (MLl
(6L L@l (LD

Varistor connection

Example) (O[S 13[(9%%

The SSR/SSC-driven output, an output of 4 to 20 mA DC, are not electrically
insulated from internal circuits.
Use a non-grounded sensor for resistance bulb or thermocouple.

2.4 Requirement for key operation/operation in abnormalities

Prior to the operation, be sure to check alarm functions, since a failure in the
proper setting will result in a failure in the proper output of an alarm in case of
an abnormality.

A display of UUUU or LLLL will appear in case of a break in the input. Be
sure to turn off the power when a sensor is replaced.

2.5 Others

Do not use organic solvents such as alcohol and benzine to wipe this
controller. Use a neutral detergent for wiping the controller.
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6-3 Self-tuning

1) At power on, changing a set value or the external disturbance, tuning is made

automatically so that the PID parameters are re-optimized.

It is useful where modification of PID parameters is required repeatably due to
frequent change in process condition.

If high controllability is important, select the PID or fuzzy control algorithm and
use auto-tuning.

2) Setting for self-tuning

(D Turn on the power and set the SV.

(2 Select SELF at “CTrL” (control algorithm) parameter.

(3 Turn off the power once.

@ Turn on the power of the whole system. The controller should be turned on at
the same time with the other equipments or even later. Otherwise, the self-
tuning might not be performed successfully.

(® Self-tuning starts. Then the point indicator at the lower right corner starts
blinking until the PID parameters are re-optimized.

Note) Whenever it is necessary to re-try the self-tuning, please set “CTrL” = PID

once, and then start the above setting procedure from the beginning.

2nd block parameter |

e T e
SV o PL-O’ SV o SELF
- Set "CTrL" (control algorithm) as SELF.
PID PID control
FUZY | Fuzzy control
SELF | Self-tuning control

3) Self-tuning indication

PV

C10 C20ALI0AL20 O

353

sve 350 :é:

The point indicator at the lower right corner starts blinking until the PID parameters
are re-optimized.

4) Self-tuning is executed by any of the following conditions.

(D During temperature rise at power ON.

(2 During temperature rise at SV changing if necessary.

(® When control is out of stable condition and is judged as being out of stable
condition continuously.

5) Self-tuning is not executed under the following conditions:

(D During standby mode

(2 During ON/OFF control

(® During auto-tuning

(@) During ramp/soak operation

(® During input error

(® With dual output (“P-n1" = 4)

(@ When P, |, D or Ar is manually set

Under the following coditions, self-tuning is canceled.
(1 When SV is changed.
(2 When Self-Tuning can not be completed in about 9 hours after the start.

6) Cautions

Turn on the power of the whole system. The controller should be turned on at
the same time with the other equipments or even later. Otherwise, the self-
tuning might not be performed successfully.
Don't change the SV while the self-tuning is executing.
Once PID parameters are optimized, the self-tuning is not excuted at the next
power on unless SV is changed.

- After the execution of self-tuning, if the controlability is not your expected level,
please select PID or FUZZY at “CTrL” parameter, and then, start the auto-tun-

ing.
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8| Error indications

This controller has a display function to indicate several types of error code shown below.
If any of the error codes is displayed, please eliminate the cause of error immediately.
After the cause is eliminated, turn off the power once, and then re-start the controller.

Error code Possible cause Control output Group
©) Thermocouple burnt out. () when the burn-out control output is set
UUUU (@ RTD (A) leg burnt out. as the lower limit (standard): OFF or
3 PV value exceeds P-SU by 5% FS. 4 mA or less
(2 when the burn-out control output is set
(@ The RTD leg (B or C) burnt out. as the upper limit: ON or 20 mA or |
@ The RTD leg (between A and B or larger
l = A and C) short.
i L L 3 PV value is below P-SL by 5%FS.
@ 1to5VDC or 4 to 20mADC wiring open
or short.
@ PV value < -1999. Control is continued until the value
- . Note) In case of RTD input, "LLLL" is not reaches -5% FS or less, after which burn-
[y L - displayed even if the temperature out condition will occur.
becomes below -150 °C.
E rr Incorrect range setting (P-SL/P-SU). OFF or 4mA or less Il
(SV indication flickers)
Fault in the controller. Undefined (Stop using this controller
F Fl r immediately.)
L Contact with Fuji Electric Co., Ltd. or the

nearest repesentatives.
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Table 3
Input range (Standard range)
Parameter : P-5¢ F-51 P-4dF
. Range Range . Range Range
Input signal type o o Input signal type . o
PSP (C) (P PSP (C) (P
RTD (IEC) | Pt100Q 0to 150 32 t0 302 Thermo- R 0 to 1600 32t0 2912
Pt100Q 0 to 300 32t0 572 couple B 0to 1800 32103272
Pt100Q 0 to 500 3210932 S 0 to 1600 32102912
Pt100Q 0 to 600 32t01112 T -199t0 200 | -3281to 392
Pt100Q -50 to 100 -58 to 212 T -150t0 400 | -238to 752
Pt100Q | -100t0200 | -148to 392 E 0 to 800 32101472
Pt100Q -150to 600 | -238 to 1112 E -1991t0 800 | -328to 1472
Pt100Q | -150t0 850 | -238to 1562 N 0to 1300 32t0 2372
PL-II 0 to 1300 32102372
Thermo- |J 0 to 400 32t0 752 -1999 to 9999
K 0t0 400 | 3210752 [ |pC voltage| 1to 5VDC|  « Maximum span : 9999
K 0 to 800 32101472 e Lower limit:-1999
K 0to 1200 32t0 2192 . Upper limit : 9999

Note 1) Except for the following, the input accuracy is £0.5% FS +1 digit +1°C
(Input accuracy does not be guaranteed for the ranges of measurement
other than in the table above.) in these ranges, this controller may
R thermocouple 0 to 400°C } . display an incorrect process value
B thermocouple 0 to 500°C due to the characteristic of the sensor.

Note 2) In case a measuring range of -150 to 600°C or -150 to 850°C is used for
resistance bulb input, temperatures below -150 °C does not be indicated
correctly. Therefore, “LLLL" does not appear despite a continuous fall
below -150°C.

Note 3) If the resistance bulb or thermocouple is used at a temperature below
the lowest value in the measurement range, the input accuracy cannot
be guaranteed.

Note 4) Addition of decimal point is impossible if the input range or span is larger
than 999.9 at the RTD/thermocouple input.



Alarm action type code

Parameter : P-AH , P-AL
- Standard alarm code - Alarm code with dual set value
ALM1|ALM2|  Alarm type Action diagram ALM1[ALM2| Alarm type Action diagram
High )
0] 0 No alarm _ PV Low | 16 | 16 High/Low :] D PV
Jimit absolute alarm ALL ALH
alarm A2-L A2-H
Absolute _ Al-L AlLH
value 1 1 High al PV High/Low A2-L_; A2-H
alarm ioh &am ALl oy deviation alarm - PV
AL2 sV
High absolut hor
igh absolute AL .
2 ]2 Low alarm ]:N]J—»PV 18 | 18 | /Low deviation [ AlHE] PV
AL2 alarm SV oM
hal — High deviai o —
High alarm igh deviation . A2-H
33 (with hold) A1 PV 19 | 19 | /Low absolute ] : pV
AL2 alarm ﬁ%:: sV
High/Low
Low alarm
4| 4 " PV 20 | 20 | absolute alarm —»C] D PV
(with hold) ALL ; [ [
(with hold) ALL AL-H
AL2 A2L A2H
Deviation s High/Low AL ALH
aam | 5 | 5 High alarm i PV 21 | 21 | deviationalam [ ] AZL: A2H
i ‘ PV
sV (with hold) Y
ﬁ'é High absolute ﬁét }
6 | 6| Lowdam |[[ RSl 2 | 22 | Mowdeviaton [ J<"==! Y
SV alarm (with hold) sv Al-H
A2-H
’ ALl ALl High deviation ALH
707 nglhlLow A2, AL, Py 23 | 23 | Lowabsolute || f~—>‘A2—H Py
aam py alarm (vithhold) | ALL o
A2-L
ALl
] Zone )
High alarm . AL2 High/Low _:]_>
818 (with hold) —:]* PV dlam | 24 | 24 absolute alarm AL-L ALH PV
sV 2L A2-H
ALL C AL ALH
0 | g Low alarm [ A2 25 | 25 HighiLow AL A2H
(with hold) v PV deviation alarm _::]_> Py
SV
AL-L
High/Low 25 : 2'[% High absolute AL,
0|10 alarm == 26 | 26 | [Low deviation _::A%H_>PV
. SV -|
(with hold) SV alarm AH
Zone High/Low (AL AL o | ﬁ%n ;
alarm | 11 | 11 | deviation alam WAL, A2, 57 | 57 | Hiohdeviation (AZH,!
(aizidependent| T ] towabsowte | E T ] py
action) SV alarm AL
’ High/Low
12 HighiLow —I:]—> PV 28 | 28 | absolute alarm —:]—> PV
absolute alarm AL2 ALL (with hold) Al-L AL-H
A2-L A2-H
A2 ALL HightLow Al-L  ALH
i e e LAZL, AH
13 H|g_h/Low ] 29 | 29 aton o AL A2-H
deviation alarm _:[:]_> Py deviation alarm _::]_»
SV (with hold) v PV
. Al-L
High absolute _E, High absolute AL
14 | ILow deviation —:[:]—HJV 30 | 30 | /Low deviation S e s Y
alarm alarm (with hold) SV ALH
SV ALL Aok
' - Al-H
High deviation <£> High deviation | CA2-H, |
15 | /Low absolute _I:I:]_> 3L | 31| fowabsolte |__ [T ] py
alam sy PV alam (with hoid) | AL SV
- Timer code
ALM1[ALM2|  Alarm type Action diagram
Timer ol
32 | 32 | ONdelaytimer ouT ?
S a—
dLy1
dLy2
33 | 33 | OFF delaytimer | D! i
dLy1
dLy2
ON/OFF " i
4 | M [o[Va ! { *
delay timer b I
dLy?1 dLy?1 Ta' e 4
dLy2 dLy2

Note) - When alarm action type code is changed, alarm set value may also become
different from previous settings.
Please check these parameters, turn off the power once, and then re-start the
controller, before starting control.
When selecting No.12 to 15, setting in ALM2, dLYZ2, and A2hy are effective, and
output to the AL2 relay.



Specification

Power voltage: 100 (- 15%) to 240 VAC (+10%), 50/60Hz
Power consumption: 15 VA or less/240 VAC
Relay contact output: Control output 1: SPDT contact, 230 VAC /

30 VDC 3A (resistive load)
Control output 2: SPST contact, 230 VAC /
30 VDC 3A (resistive load)
SSR/SSC driving output: ON: 24 VDC (17 to 25V DC)
(voltage pulse output) OFF: 0.5 VDC or less
Maximum current ; 20mA or less
Resistive load 850Q or more
4-20mA DC output: Allowable load resistor 600Q or less
Alarm output (up to 2 outputs): Relay contact (SPST contact) 230 VAC /
30 VDC 1A (resistive load)
Heater disconnection alarm output: Relay contact (SPST contact) 230 VAC /
30 VDC 1A (resistive load)
Communication function : RS-485 Modbus interface
Transmission system ; Half-duplex bit serial
start-stop synchroni-
zation
Transmission rate ; 9600bps
Transmission protocol ; In conformity to

Modbus RTU
Transmission distance ; Up to 500m (total
length)
Connectable units ; Up to 31units
Digital input : Number of input;1 input
Input contact capacity ; 5V, 2mADC
Ambient temperature: -10 to 50°C
-10 to 45°C (when side by side mounting)
Operating ambient humidity: 90%RH or less (no condensation)
Preservation temperature: -20to 60°C

Modbus RTU : A trademark of Modicon Corp.,USA
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CT16 Model Code Configuration

Controller CT16, Format 48x48mm: V61724A-

Digit

Hardware specification | Preconfigured as

<Input signal>

Thermocouple /

RTD, Pt-100 3 wire type | RTD, PT100 3 wire type (°C)

(°C and °F possible)

4-20mADC/
1-5vDC

4 -20mA DC

]
|
|
|
|
I
N

B

8 91011121314

15

<Control output 1>
Relay contact output
SSR or SSC drive output
4 - 20mA DC output

T
|
|
|
|
|
|
|
|
|
|
|
|
}
T
i

m O >

10

<Control output 2>
None

Relay contact output

]
|
|
|
|
|
|
|
|
|
|
|
|
t
|
|
|
|
|
|
|
|
|
Y
A

11

<Optional specification 1>

8 ramps/soaks

One alarm+8 ramps/soaks

Heater break alarm+8 ramps/soaks

One alarm+heater break alarm+8 ramps/soaks

Two alarms + 8 ramps/soaks

T
|
|
|
|
|
|
|
|
|
|
|
|
}
T
|
|
|
|
|
|
|
|
|
|
|
|
]
t
I

O N o a »

12

<Power supply>
Standard (100 to 240 VAC free)

T
|
|
|
|
|
|
|
|
|
|
|
|
}
T
|
|
|
|
|
|
|
|
|
|
|
|
]
|
|
|
|
|
|
|
|
|
|
1
1
Vv

13

<Optional specification 2>

None

RS485 (MODBUS)

One digital input

RS485 (MODBUS)+1 digital input

< n £ o

14

<None standard specification 1>
Standard specification
Others

T
|
|
|
|
|
|
|
|
|
|
|
|
}
T
|
|
|
|
|
|
|
|
|
|
|
|
]
|
|
|
|
|
|
|
|
|
|
1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
0
2

15

Version number

b

NOTE: Only a few of all possible coding combinations are available.
See our price list and catalog to identify the available combinations.

Subject to technical changes.

This technical documentation is protected by copyright. Translating, photocopying and diseminating it in any form whatsoever -
even editings or excerpts thereof - especially as reprint, photomechanical or electronic reproduction or storage on data processing
systems or networks is not allowed without the permission of the copyright owner and non-compliance will lead to both civil and

criminal prosecution.

AL 1D ID
nppDp

ABB Automation Products GmbH

Hoeseler Platz 2

42579 Heiligenhaus, Germany
Phone +49(0)29 56 12-5181
Fax +49(0)29 56 12-5081

http://www.abb.com

Subject to technical changes
Printed in the Fed. Rep. of Germany
42/61-77 EN Rev. 00

Edition 02.02
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