DTC1 Series

Intelligent Temperature/Humidity PID
Controller with 60 Step Program Control

User Manual V 1.0

Safety Warning

1a)Avoid touching the AC power terminals after the co

on.

1b)Always ensure the supply power is off first before connecting any

wires.

1c)Do not operate this instrument in places full of explosive and

combustible gases.

2. Incorrect Connection of the Power Supply can cause permanent

damage.

3. The maximum torque of the terminals should not exceed 8KN.
4. Please do not use in the following circumstances:

e where the temperature changes dramatically

e Places where humidity is too high (~85%) and water is produced
e Where vibration or impact is high

e\Where corrosive gases or dust are present

e splash of water, oil and chemicals

6. All Wiring should be kept away from high-voltage, high-current power

n;ro er is powered

Thank you for purchasing Fastron DTC series PID
Temperature/Humidity Controller. This manual explains
how to install and operate your new PID Controller.
Before operation, please read this manual first to fully
understand the operation of this product. This controller
should be installed by a qualified Electrical Engineer,
Technician or Electrician. For specific technical support
please contact your agent or representative.

astron

Electronics

Improved Features

(1) Slope value offset compensation.

(2) 2 in (input) 2 out (output) : 1 to 2 isolated transmission, 2 to 1 isolated transmission

(Optional)

(3) Multiple alarm modes
(4)Transmission of PV, SV and MV: forward, reverse and difference value in 8 ways.
(5) Output soft start function.
(6) Dehumidification function.

(7) Servo Motor Control (Optional)

(8) Optional 60 Segment, Multi Sequence, Program Control

Information

Instructions

Solution

The first sensor is disconnected, polarity
reversed or out of range. The first set of input

Please check the input signal/sensor for
errors and wiring

oyt signals were higher than Higher Scaling Limit
‘ The first set of input signals is lower than Lower | Please check the input range
alzlzll Scaling Limit
- Normal temperature compensation failure Please check the temperature
Lue compensation diode
‘ Open T/C circuit Please check T/C or compensating
ININININ] -

Wiring Configuration
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Applied wiring diagram

e e P | aps |
b s o Dual Input | Single Output
I__o_n_l
o o pu WD 5
RS485 RS-485
O D ”U” Power
T
P09 :
540 L thermocouple
2nd Qut/Trans/Alarm
K Code AL1,AL2 Action
I_I__ Master Mode Display returns after 60 seconds 0 High Limit Alarm (PV Deviation from SV)
| PV/sV Display 1 Low Limit Alarm (PV Deviation from SV)
2 Process High Alarm (PV Absolute Value)
Press @ for 5 seconds Press @ a"d_o Press @ and_o 3 Process Low Alarm (PV Absolute Value)
at the same time at thesame time - - —
4 Intraregional Alarm (Inside Deviation value)
Press Press : T
Coniin GO P Qi O PV2 5 High/Low Limit Range Alarm
Parameter | — Parameter | ———— P Parametric 6 Low Limit Alarm with Standby (2nd Crossing)
Mode ShEsem Mode ) EiEsn oy Mode i Process Low Alarm with Standby (2nd Crossing)
Level 2 _Level ) 8 Loop Break Alarm
- - High/Low Limit Range Alarm with Standby (2nd
9 Crossing)
10 Program Control Overange Alarm
11 Pattern End Output (End of Program)
12 Constant Temperature and Timing Alarm




DTC1 Operational Flow Chart

Master Mode
Power on

Control Parameter
Mode

LEVEL3 | Tune Parameter Mode

PV2 Parametric Mode

P Proportional band INP Input Type Selection. INP2 | PV2Input Type Selection
Function self-check 4.0 (%) 0. 1-300. 0% b2 See Input Selection w2
:l all leds on l P= 0 for ON/OFF Control l Table ¢SET
SET SET
L %Dniggllas;ggal bia | Integral Time (s) LSP Set lower limit ( LSP PV2 Lower Limit
TPYE 200 Range 0 - 3600 -1999-9999 second transfer zero) -1999/9999
Is [ser ISET VSET
High limit setting 5 Derivative T USP Set upper limit ( USP2 | PV2 Upper Limit
RO o Rangeo.s00 = ~tgo9-g999 Second transfer zero) ~199/9999
E ] | SET [sET
SET _
PV__| PV/SV value display o0 | o heati SFT_| Input Filter time constant PVS2_| PV2Input Correction
N Up/Down key to set SV - heating 80 -50-50
0 1: cooling . pye
lSET lSET iSET LSET 0:PV2 does not open
. - 1:PV2 detection display
ouL Output lower limit Hy1 ) DP Decimal Place: Position TOSV (it SV window)
0 setting Alarm 1 Hysteresis 03 0-3 g
LSP/USP SET 2: outside the SV is set
lSET $SET ¢ iSET 3: load break alarm
OUH Output upper limit Ad1 g - CLo Ma?ter Current output Zero ANL2 PV2 Input Zero Adjustement
160 setting T Alarm 1 Type Selection +100% Adjustment T 100%
l SET |SET
SET SET |
AT Aulotune H¢ 2 CHO Control output Span ANH2 PV2 Input Span Adjustment
i Al 2 Hysteresis +100% adjustment T
10 - TSP/ USP larm 2 Hysteresis . o +100%
l SET 0 = Use Preset PID Parameter lSET SET - No Transmit lSET MV
: 1:PV4-20MA ™
ALt Alarm 1 Value a3 Alarm 2 Type Selection TH1 AL
LSP-USP Range: Low limit 0-19 VBSRS e 0-8 23\\/]%3%1{2 LSP-USP
to High limit = iolel ¢SET
| seT Jser g:mgoggm (T3, i)
AL2 | Alarm2 Value SET  [7:4-20MA py; ; ISt (T2, 152)
Hy3 8:20_4-‘AAD1fferentlal 0—+100 gy 104
LSP-USP Range: Low limit Alarm 3 Hysteresis . - —
l - to High limit LSPiUSP KV Out 1 to Out 2 Ratio lSET
SET 300.0-3:1 ™2
C[we ] siope " 0.1-50.0] 100, 0-1: 1 S,
(X Temperature: C Alarm Type 3 Selection lSET 50.0-0.5:1 LSP-USP
2 o ’ ) 019 ISET (compensation
S—; l SET l SET oLt Zero Adjustment of 1st Transmiller 152 val ue) TS
b RTM | Slope ' +100% o0-+100] 2 :Constant compensation:
4 . . CYT 0:mA  Cycle Time .
0-600 | Time: minute 1SSR [sET lSET A slope compensation
0-60 - Relav =0. =
other :Relay (sec.) LH1 Span Adjustment of 1st Transmitter ™3 1. TH1 =0, TM2=0, i
sgT  0: Fixed Point Control ¢SET +100% ) TM3=0ON compensation
1: Program control starts SRT Dehumi dificati iSET lSET o
STA ) om0 0-50 tgmggiaiuigaséizing TRL Transmitter Zero Adjustment. 2. When TM1=USP, TSl . 18
0-3 2 Program control l SET 0-Usp | Outputl TS3 constant compensation
starts from current The maximum output ¢SET 0-+100 (full range) .
SET PV LMO i
threshold is set . .
0-20 when dehumidifying TRH Transmitter Span Adjustment. lSET+ v
CAL 3. If power is cutoff while ° | Output 1 H
™ heating, PV st Joer econd transten) olusp tevecr ] PCB Jumper Settings
automatically 0:No Transfer SET i .
lSET T ! TH2 1:PV4-20MA 2:PV DLY FIrSt |npUt
elec € Tirst Parameter . 20-4MA 3:5V4-20 oft start (s . .
$n__ | number of the group 08 [ yiA 4:Sv20-4MA o0 | Qutput soft start (seconds) TC:Fully Open
g 0-90 Cum{]cnt 1:unm'ng segment 55‘]\,[\;4_%5)“1& lSET RTDPT1 Closed
c lSET number 0-90 SET  6:MV20 /{MA PAR ¢ R .
= 7:4-20M ommunication data format .
A St The current running 8:20-4MA ﬁg} 4'20mAMA1 Closed
(—2 0-999 segtion counts down 0-999 MAN 0:Manual open N82
*g' lSET points 0-1 1:The manual is iSET (MODBUS communication Paudl rate)
(&) lSET prohibited BAD 0:Master §l‘aye cjommunlcatlon Second Input
§ e . N . between machines
g C01 The ggd temperature of Lok Differential transfer 0% 1:4800 438400
o 0-USP t}}o first segment is 0- 2:9600 5;76800 TC:Fu”y Open
2 usp 000-111 TSET 3119200 6:153600
a lSET LSET+< ADD Communication Address RTD:PTZ Closed
. . . : ADD=1(The host sends)PV. SV. MV ADD=2
T01 The first end time is 0- 0-255 V) 2 (py ; o : .
0-999 999 points -LEVEL3 lSET r(z[\;c)ﬁm_ig;\)\ 4(0) (Sub-machine 4_20mAMA2 Closed
lSET OPAD =0, PID control mode I 1oLy a ‘.p- 1l =
.. . If #0, overshoot suppression is automatically
0uo1 The first MV output high 0-300 | introduced during cold startup
0-100. 0 Limit Fuzzy control function
R Note: when PV= ambient temperature or lower
: temperature, set SV value and start AT will
y SET automatically obtain the corresponding optimal
90 fuzzy control parameters > E
Parameter 90 MV output B
h P SET | i < I I
0-100.0 high limit 00 System operz‘ginﬁf poin% output E @ i
~entag sp e v bt (ot [y o 5
lSETS 10 pereen «d%e . d<y e =%°31,30 29 28,26365722°10
LEVEL2 $ AntAﬁl}shagtorﬁatlg?llyd ) SRS S Bk 3k \
SET established when it ends
WB : . T
Note 1:When the program is running, press the keyV¥ once in Wail value for program control wait
the MV window 0.1-10 | function. WB =0 for no wail value o2
onli displ ti 1: l SET Channel 2 Transmitter Zero
nline display optional: . +100% Adjustment
P- output percentage, — current running segment number, t-— RE X
current Programmed automatic cycle number l SET
. 0-200 setting
Running segment countdown ' CH2 Channel 2 Transmitter Span
Press the key¥for 5 seconds to display or back to the fixed | SET +100% | Adjustment
oint display END Program Control End
b i : 0: SV, MV turn off [sET+ <
. 0-1 1: At the end of program controller
SET2 = Default Setting, for AL3 Setting, requires SET2 = 000, otherwise 100 = TH1 setting ﬁ SET will continue to carry out fixed point LEVEL1
conltrol




1. Sensor Type Setting 2. AL1/AL2 Alarm mode setting

A. Press SET + <« key to enter LEVEL3 A. Press SET for 5 seconds to enter LEVEL2
B. Once you reach INP Press « and the SV B. Press SET several times to access AD1, then press the
display will blink <« key and the display will start to flash.

C. Press Y or A select the input type (refer to the C. Press Y or A select the alarm type (see alarm selection
signal input selection table). Press SET to confirm table)

E. At the same time, press SET + <« to return to D. Press SET to confirm

LEVELA1 E. Press SET to return to LEVEL 1

Step (3): Set alarm value AL1/AL2 Step (4): Program Control Setting and
See AL1 and AL2 in alarm mode Table Operation (Optional)

A. Press SET key several times to access AL1 selection, A. At LEVEL1 master PV/SV display press SET key several times to
and then press < to enable the selection. reach “C01” in order to start to set the program. Press < and A orV¥
B. Press A orV to SET the value, and then press the € key and SET to set the temperature for the frist segment.
to move to the next digit and do Both AL1 and AL2 can B. Press SET to select TO1. Press € and A or¥ and SET to set the
choose alarm mode from 0 to 10, which can the same time for the frist segment.
setting . C. Press SET several times until you reach OU01. Press € and A orV

C. After setting, press SET key to confirm. Pattern End output and SET to set the MV high limit for the first segment. Repeat for each
can be selected as Alarm mode 11. There is also a constant  step to create the pattern.

temperature and timing alarm mode 19 D. Ensure all remaining CX, TX and OUX values are set to 0
D. Press SET to return to LEVEL1 setting and test the alarm

function or pattern end output.

Step (5): Autotuning(AT) Function

A. Once installed in the field, carry out self-tuning to allow the controller to determine the optimum AT parameters.

B. AT calculation will choose the optimum PID Parameters based on the controllers auto tuning algorithm.

C. The maximum value of the process curve should be about 80% of the range of instrument detection.

D. Before the program begins (fixed value control STA=0), it is better to carry out AT around the maximum value of the
process curve (SV=0.3).

E. In LEVEL1 press SET key several times to reach AT option, then press Aand V¥ key to put "1" to start AT calculation.

F. This machine is used as a fixed value control when STA ="0", and as a program controller when STA =1, 2, 3.

G. Once the controller is powered on, as long as STA is set to any value other than 0, the program will not start.

You may want to setup multiple patterns.

E. Note that when presetting of segments Is complete, CX, TX and OUX of the next segment must all be put"0"
as the isolation segment and mark between groups.

E. 60 is the maximum of segments.

G.CAL setting is the first step number of the startup operation group. For example, if the second groups begins
at C08, then CAL should be set to 08.

F. If the program Control needs to start from 0 Deg C, set STA parameter to 1; if PV is needed, put the STA item
into 2 or 3. Program control END mode has two options see operation flow chart (end of LEVEL 3)

G. During operation the program segment or step number SN, can change its current segment/step number to
run forward or backward within the range of the current group; Select ST item to set the step time of the current
running segment.

H. To start/end the program, please press SET key and A key at the same time.

I. Press the A button to pause/continue the program.

J. To ensure the controller reaches the desired temperature regardless of the time period, you can select Wait
Value (WB) in the range of (0.1-10 Deg C), WB=0 means the controller will advance even if the set
temperature is not reached. See end If LEVEL 3 menu

K. The controller will start either by shorting terminals 6 and 7, or by pressing the

‘Press the “XXX” once (3-4 seconds) to start the program control; if press the button once again (3-4 seconds)
program control will end; - during the program control operation, press “XXX” key once (1-2 seconds) to stop
the program control. If press the “XXX” key again program control will continue to run.

First group Second group Third group Fourth Group

c21 C22

C9 C10

C3 C4
C15_C16 c20
c19

c1_C2

C5 C17 Cc23
t1 t2 13 t4 t5 t7t8 19 t1on1n2n3 t15 116 t17 119 120121 22 23

Y




Example: To Set four groups as shown in the above figure

In the first group, there are five stages: the first stage, the step temperature is C1, and the step time is T1.In the second
segment, the end temperature is C2 and the end time is T2.In the third stage, the step temperature is C3 and the step time
is T3.In the fourth section, the step temperature is C4 and the step time is T4. In paragraph 5, the step temperature is C5
and the step time is T5.

The second set of seven sections: the first section, the end temperature is C7, the end time is T7 .In the second segment,
the end temperature is C8 and the end time is T8. In the third section, the end temperature is C9 and the end time is T9. In
the fourth segment, the end temperature is C10 and the end time is T10.In paragraph 5, the step temperature is C11 and
the step time is T11. In the sixth paragraph, the step temperature is C12 and the step time is T12.In the seventh section,
the end temperature is C13 and the end time is T13. The third set of three sections: the first section, the end temperature
is C15, the end time is T15. In the second segment, the end temperature is C16 and the end time is T16. In the third
section, the end temperature is C17 and the end time is T17.

The fourth set of five segments: the first segment, the end temperature is C19, the end time is T19.In the second segment,
the end temperature is C20 and the end time is T20.In the third section, the step temperature is C21 and the step time is
T21. In the fourth segment, the end temperature is C22 and the end time is T22.In paragraph 5, the step temperature is
C23 and the step time is T23.

Step (5): Autotuning(AT) Function

A. Once installed in the field, carry out self-tuning to allow the controller to determine the optimum AT parameters.

B. AT calculation will choose the optimum PID Parameters based on the controllers auto tuning algorithm.

C. The maximum value of the process curve should be about 80% of the range of instrument detection.

D. Before the program begins (fixed value control STA=0), it is better to carry out AT around the maximum value of the
process curve (SV=0.3).

E. In LEVEL1 press SET key several times to reach AT option, then press Aand V¥ key to put "1" to start AT calculation.
F. This machine is used as a fixed value control when STA ="0", and as a program controller when STA =1, 2, 3.

G. Once the controller is powered on, as long as STA is set to any value other than 0, the program will not start. then
press and key to put "1" to start AT calculation.

F. This machine is used as a fixed value control when STA ="0", and as a program controller when STA =1, 2, 3.

G. Once the controller is powered on, as long as STA does not equal 0(the program control machine does not start the
program operation, the controller has no output.

Step (6) Manually modifying PID parameters. (Optional Fine Tuning)

Use the below duie to change the P, I, D values for fine tuning of manual tuning (LEVEL 2)

1
Confirm the existing the values of
FID parameter, Proportional cvcle
& ARW

If these valuse remain the default

values, please excute Auto-Tuning.

If the control result is no good after Auto-Tuning

Confirm which part of the control result
is most important for the customer.

,. i

Stability
(Control near the SV)

Start up

| |

hJ

Rising is slow

| |Ri5:ing isfast

| Ovwer/Under shoot |

|Amp]ih.lde is fast |

|Amp]:itude is slow

Decrease P. band
Increase P cycle
Increase ARW

Incrase P band
Decrease P. cycle
Decrease ARW

Increase P band
Increase Integral time
Decrease P.cvcle
Decrease ARW

Increase P band
Increase Integral time
Increase Derivative time
Decrease P. cycle

Decrease P. band
Decrease Integral time
Decrease Derivative time
Increase P. cycle

If the situation does not improve

-

If the situation dpes not improve

If the situation does not improve

A

Require a re-examination of the process
or
Add special feature for control




Soft Start Function

Output Soft Start

To enable simple soft start feature set the SV as follows;

Set SV value -> In level3 press SET key to reach DLY, SET the output soft start value in seconds (l.e. if DLY is
set to 10, then the soft start time will be 10 seconds). Exit the menu by pressing set until you return to the main
screen. Now the soft start function is activated when the control is set to begin heating.

Case 6. Temperature compensation setting

Non-linear control parameter: TM1. TS1, TM2. TS2. TM3. TS3
IML The first point is to set LSP The 2nd point is to set LSPUSP [ my3 |The 3rd point is to set LSP~USP
~Usp

The 2nd compensation value is set EThe 3rd compensation value is set at
at 0+-100 0+-100

s ™
™ TS)

TS1 The first compensation value is

et at O+
- 100 A

As shown in the left picture:
The temperature controller adopts:

constant value compensation
Slope compensation

(Mezsured value )

Conditions :
1. TM1=0, TM2=0, TM3=0
No Compensation

TS (Compensation value)

£ Constant value compensation A Slope compensation

Rate of Change/Slope Temperature Limit

When your system needs a soft start (SV preset slope heating), please operate in the following order:

SET SV value— at LEVEL1, press SET key to find RAP, SET slope temperature value, and —then press SET

key to find RTM to SET slope time in minutes(for example, SET slope to 10°C/ min, RAP to 10.0, RTM to 001.0)

—after setting, SV value will be SET immediately from the current PV value to 10°C/ min, until reaching the SV

setpoint value.

Slope heating process PRO The output percentage of normal temperature LED flashing control process is

automatically controlled by PID.
A Temperature

) / w

Input Type|Symbol |Range

K 4 0-1370°C/0-2498°F
PV=25°C Time J U 0-1200°C/0-2192°F
= R - 0-1760°C/0-3216°F
- . . S 5) 0-1760°C/0-3216°F
Dehumidification Function F - / -
For systems which require dehumidification function. S 0-1820°C/0-3308°F
In Level 1 Menu, press SET button several times to reach E = 0-1000°C/0-1832°F
SRT to preset dehumidification PV value, (Most common T m 0-600°C/0-1112°F
range is 10-40 Deg C) press SET key again and reach Pt100 Mk | -199.9-600°C/-327.8-1112°F
LMO to preset dehumidification work output percentage, T s 2
generally 2.0 to 5.0%. For example for SRT = 40, and LMO o0 = - el C/O-30l2 i
= 2%, the Controller will output at 2% when the system : Linear analogue Signal 4-
temperature drops below 40 Deg C. This feature can help LN Lm 20mA, 0-1V, 0-50mV, 0-5V

avoid heater burnout. N m 0-1300°C/0-2372°F
The above curve shows two points, the Dip in the heating W1 H | 0-2000°C/0-3632°F
curve is caused by the dehumidification setting. The W2 Ho 0-2320°C/0-4208°F

second point is the normal output of the PID Controller.

Information

Instructions Solution

* Power Semiconductors

= Electrical Measurement
« Process Control

Wab: www.fastron.com.au

Email: sales@fastron.com.au

Telephone: + &1- 3 - 97635155
Facsimile: + 61- 3 - 87635208

Fastron

Electronics

9B Lakewood Blvd
Braeside VIC 3195 Australia

The first sensor is disconnected, polarity
reversed or out of range. The first set of input

Please check the input signal/sensor for
errors and wiring

vuul signals were higher than Higher Scaling Limit
' The first set of input signals is lower than Lower | Please check the input range
(ot Scaling Limit
l'__l_l‘t'__ Normal temperature compensation failure Please check the temperature

compensation diode

NN INEN]

Open T/C circuit

Please check T/C or compensating
wire







