DekurTech

@D 0.1-level precision measurement, five-digit digital tube display and status display window

@ Standard MODBUS RTU communication protocol, optional Ethernet communication interface

High-speed master-slave controller online communication function simplifies the process curve
setting and automatically synchronizes SV
@D Support 9 process curves, each of which can be set with 24 program curves

@ 20 group PID and group PID limiting, suitable for various characteristic loads

@ Remote analog setting, communication control, heater disconnection protection and other functions
@ Support 47 common industrial signals such as PT1000 input.

@ Using improved DK PID algorithm to make the control more precise

@ With sensor power supply function, anti-interference design

@ Enhanced valve position controller, supports feedback valve position control, no valve position feedback control

@ Support custom 8-point curve input correction, non-standard custom sensor, automatic switching of high
and low temperature sensors
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2400L series process controller

Chapter 1 Overview
1.1 Product introduction

The 2400 series program process controller is an industrial process control instrument
that uses a high-speed measurement and control chip and an improved PID algorithm to
achieve high-precision measurement and control.

Supports 9 process curves, each of which can be set with 24 program curves. In the
process control, practical functions such as relay action output, 20 groups of PID calls and 20
groups of amplitude limiting can be realized in the 24 segments of the curve as needed.

Realize the complex requirements of curve process control.

The process controller of this program has dual output control functions for heating and
cooling.

The process controller has 32 common industrial signal sensor input functions.

The second auxiliary input channel has: heater disconnection alarm function, remote DCS
remote control set value SV, support dual input sensor high and low temperature switching function.

There are 2 groups of switch light input, which can realize flexible application switching of
various application functions.

Control output types are: relay, analog linear signal, solid state relay output (transistor),
thyristor (which can directly drive electrical equipment below 5A).

This program controller has a very convenient man-machine dialogue interface design,
and the button operation is simple and convenient. The local editing and input of the program
curve is simple and convenient. When the program curve is executed, it can prompt the current
remaining time and current set value. The program segment curve has the function of power-off
data retention.

Power-on alarm exemption function.

Support MODBUS RTU and MODBUS TCP communication protocol.

1.11 Technical Specifications
1. Control cycle: 50mS/100mS
2. Measurement accuracy: 0.1% FS (using 24-bit AD)
3. Sampling rate: 20Hz/10Hz
4. Control output:

Analog signal: 4-20MA, 0-20MA (<500Q), 0-10MA (<1kQ)

Relay: 2A (250V AC)

Solid state relay (transistor): 22V 20MA

Thyristor: 6A 250V AC
5. LED digital tube: three rows of display

5in the first row of PV, 5 in the second row of SV, 3 in the third row of information window
6. Signal measurement input impedance: voltage 2500KQ (5V, 10V=100KQ),

current£120Q, thermocouple 2500KQ
7. The resistance is measured by a three-wire system, and the resistance of each signal
ransmission wire is not more than 10 ohms
8.1 Standard MODBUS RTU communication protocol. Two-wire RS485
Check mode: no check, odd check, even check

= | ——
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Communication speed: 4800BPS, 9600BPS, 19200BPS
Communication address range: 1~247
8.2 Standard MODBUS TCP protocol.
Mailing address: 0-255
Subnet mask: 0-255
Gateway: 0-255
9. Equipment power supply: 86~260V AC (47~63HZ)/ DC24V
10. Isolation voltage: input, output, and power supply isolation voltage 2300V AC /1MIN
11. Operating temperature: 0~50°C
12. Storage conditions: temperature -40°C~80C; humidity 10%~90%RH
13. Dimensions: 96*96*136.5mm (opening size 92*92mm),
96*48*136.5mm (opening size 92*44mm)
14. EMC standard: EN61326*
15. Safety standards: EN61010 and UL3121
16. Protection level: IP66
17. Power consumption: 7W

DK2404L outline and hole size diagram

96mm | P 92mm »
' , | L
DK2404 ‘k
PV
SV 1S
e - £
£ & Hole Size
e L]
M7A] A Az
&S ®® v
DK2408L outline and hole size diagram
48mm 45mm
< > |<—>|
DK2408
it
ST £
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1.2 Label description
Take DK2404L as an example, one side of the meter is for terminal wiring instructions,
and the other side is for meter parameters as shown below:

DK400 Series Program Controller

5

Model: DK2404L

)

=
1

Input signal: K

H

Input signal2: K
Output signal:  4-20MA
Output signall:  4-20MA

i7
2
A

.,_._

]

DK

Return signal: @NONE

D,
DK

Relay: @ AL1 [JAL2

DK
X
S~
X

Communication: ®RS485 (TCP
Power supply:___ AC220V
Serial number: __42699.42

K
&

/S

(DK
.
&,

Please read the instructions carefully
before using.

,
kD
VIC VIE VLA VIC VZB V2Avan V24 -

D)

1.3 The contents of the product packaging

When you open the box, please check whether the following products and accessories
are in the box.
|. DK2408L or DK2404L controller

The DK2400L controller is a modular design instrument. By changing the internal integrated
modules, it can achieve multiple functions such as communication, alarm, transmission, etc., which
can be configured as required. The ordering parameters of the product are printed on the side label
of the instrument. Please check whether the specific configuration matches your ordering
requirements before use.

II. Panel mounting fixture
There are two fixing brackets to fix the instrument case on the control panel.

1.4 Selection instructions:

Example: The customer needs to measure and collect 1 K-type thermocouple signal, 1 B-type
thermocouple signal, with 2 alarm outputs, with 485 communication, the main control output 2
4-20MA signals, and the transmitter outputs 4-20MA signals. The required opening size is
92*92mm.

The selection code is:

——= %
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DK2404L-K—B-4MA20-4MA20-4MA20-R—R-TiC-Power supply
communication

The second alarm output

The first alarm output
Send

Main control output 2

Main control output 1

Input signal type 2

Input signal type 1

Product number

1.41 Product model

The DK2400L series has two models to choose from, with different dimensions.
DK2404L panel size is 96X96mm, DK2408L panel size is 96X48mm.
1.42 Input type 1

The DK2400L series supports 32 common industrial signal inputs. See the input type
selection table on page 5 for details.
1.43 Input type 2

Same as input type 1.
1.44 Main control output 1 (Main control output selection table)

Number Types of Selection code the meter shows

1 4-20MA 4MA20 H-20

2 0-20MA 0MA20 o-20

3 0-10MA OMA10 0- 0

4 Relay output R ~ELS

5 Transistor solid state output P =-RS

6 SCR output T =1

7 no N

1.45 Main control output 2
Main control output 2 is the same as main control output 1.
1.46 Transmit
There are three types of transmission: 4-20MA, 0-20MA, and 0-10MA.
1.47 The first alarm output
The default is with one alarm output, the selection code is R.
1.48 The second alarm output
Optional, if there is R, N if not.
1.49 Communication
Optional standard Modbus RTU communication protocol, or S if available.
Optional standard Modbus TCP communication protocol, or TCP. No communication is N
1.A power supply
The default power supply is AC 220V, and the selection code is AC.
Optional DC24V power supply, the selection code is DC.

LB
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Selection table of 32 supported input types:

n%ﬁwriaaelr Ing}glérlr;?/nt Selection code Signal type Measuring range
0 ¥ K K -200~1300°C
1 S S S 0~1700°C
2 - R R 0~1700°C
3 E T T -200~400°C
4 £ E E 0~1000°C
5 g J J 0~1200°C
6 b B B 400~1800°C
7 - Ns N 0~1300°C
8 UrE3 WRe325 WRe3-WRe25 0~2300°C
9 UrES WRe526 WRe5-WRe26 0~2300°C
10 Cuso Cu50 Cu50 -50.0~150.0°C
11 P00 Pt100 Pt100 -200.0~850.0°C
12 PS00 Pt500 Pt500 -200.0~850.0°C
13 R L Pt1000 Pt1000 -200.0~850.0°C
14 G-80 0Q80 0~80Q 0~800
15 -400 00400 0~400Q 0~4000Q
16 O-m 0Q4000 0~4000Q 0~4000Q
17 oono OMA10 0~10mA 0~10mA
18 Gned 0MA20 0~20mA 0~20mA
19 Hneo 4MA20 4~20mA 4~20mA
20 w 20 0MV20 0~20mV 0~20mV
21 w00 0MV100 0~100mV 0~100mV
22 d 20 20MV -20~+20mV -20~+20mV
23 o 100 100MV -100 ~ +100mV -100~+100mV
24 Su ov1 0~1V 0~1v
25 Ou 2 ov2 0~2V 0~2v
26 Ou S ov5 0~5V 0~5V
27 o 5 1V5 1~5V 1~5V
28 Ou il ov10 0~10V 0~10V
29 Su D 2V10 2~10V 2~10V
30 du S 5V -5V~ +5V -5V~+5V
31 du 10 mnov -10V~+10V -10V~+10V

)
|
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1.5 Installation

1.5 Installation
1.51 Unpacking inspection
1. Open the controller package and check whether the controller host is in good condition and

whether the accessories are complete.

Please save the packaging for future use.

2. If there is damage or incomplete accessories, please contact us immediately for verification.

1.52 Installation

Please check whether the label parameters are consistent with the order before installation.
Contact us if you have any questions.

Note: All installations need to be completed by trained and experienced staff.
1.53 Use shielded cables

All analog signals must use shielded cables to minimize electromagnetic interference.
The wiring should be as short as possible. The cable should be grounded at one end, and a suitable
grounding location is close to the sensor and transmitter.
1.54 Measures to suppress interference

Under normal circumstances, if the wiring is good, no other anti-interference measures are
required. In the case of very serious interference, you can consider using an RC network or a diode
network to suppress the interference.

Anti-interference of electromagnetic coil-parallel connection of RC network and diode can
reduce the instantaneous interference of inductance coil.

The RC network is used to reduce the contact arc when the contactor is switched on and off.
If the current is below 3A, use a 47 ohm resistor and a 0.1uf capacitor to form a network. When the
current is 3-5A, use 2 RC networks in parallel.
1.6 Electrical connection

Relay 4-20Ma transistor ~ SCR

L 3 + + -®—L
Power Supply N } _\__ - LOAD Main control output 1
PE —3 + o+ ®
M } _\__ _ LOAD Il_\l Main control output 2
Alarm 1 | 2V 20mA T
Al 2 ¥ 24V+
larm : : I DK2404P } 24V feed
VGND
Switch input 2 DI2 DK2408P V2A

Switch input 1 DI1
Common end DGND
Conversion RETURN+
4858
communication4gsA

V2B ] Auxiliary input

V1B ] Main input

(Feeding 24V: Two-wire sensor dedicated isolation power supply, the maximum current does not exceed 50MA,
do not use for other purposes. The product is designed to isolate input, output, and voltage.)

A. Power wiring (AC 90~260V):

—1:»—({/0— L/24V+
40/0— N/GND
o e

B. Alarm output wiring:

(1) (5)
o ok

Alarm one Alarm two
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C. Communication wiring:

@ 4858
[ 485A

E. Main control output wiring:

Relay :

R

Main control output 1

When the valve position

is controlled, open the valve
4-20MA:

(1 +

G\

Main control output 1
transistor :

=TT
@ 22V 20MA
Main control output 1

SCR:
1)-®1

< LOAD
(1g—n

Main control output 1

Valve position control wiring:

(I5—g ANO
o —  com

Main control output 2
During valve position control,
close the valve

@

Main control output 2

@ +
L

Main control output 2

—<X>—L

@ LOAD

Main control output 2

L N AC220V
BT 3. .
14 |_ N
15 {E) Forward Electric valve
16 (%) Reverse:

MA input: (MA]

-4
(@) — -
Auxiliary input

N

20 |——§ z
P—kH T

F. Input wiring of different types of sensors:

(Optional valve position feedback potentiometer)

[MA]
@ +
Main input
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Thermocouple input:

2>

Auxiliary input
V input:

D

Auxiliary input
Mv input:

e

Auxiliary input

Thermal resistance input:

@ =
B
a

Auxiliary input

G. Switch input:

(8) on
(9) GnD
The first switch input

H. Transmission output:

(9) beND
(10| RETURN+

1.24V feed:

cpe

Main input

o M+
o)
N

Main input

)

Main input

@ Rf]
(23
2

Main input

(7) o
(8)
(9) &nD

The second switch input

the maximum current does not exceed 50MA, do not use it for other

@ 24V + (Feeding 24V: Two-wire sensor dedicated isolation power supply,
e
A\

GND purposes. The product is designed to isolate input, output, and voltage.)

Two-wire sensor connection method:

@ —osensor+
(19
(9
@ sensor-
@D

Input 2 Two-wire connection

—0 sensor+
®
(22
@ sensor-
(29

Input 1 Two-wire connection

m— R
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Chapter 2 Display and Operation

2,

-

DK2404L

PV s s PV window
[ |
L
N
.
Status indication . |38888 SV window
- 888 Multifunctional window
Status indication > wm Az
& O ®W®
1 1 1 1
menu Page increase reduce

turning
Panel introduction

PV window: indicates the current real-time measured value. The secondary menu is
displayed when setting parameters.
SV window: indicates the currently set value. The parameter is displayed when setting
the parameter.
Multi-function window: program mode, display current segment number/remaining time
of current segment (settable).
Fixed SV mode, display output percentage.
During auto-tuning, the output percentage and Hi& ¢ flash alternately.
M/A light: When the light is on, it indicates that the current state is manual.
AL1 light: When this light is on, it means that the currently set alarm has an alarm.
Or it means that the block operation enables the relay to act.
AL2 light: When this light is on, it means that the currently set alarm 2 has an alarm.
Or it means that the block operation enables the relay to act.
DI1 light: When this light is on, it means that the external switch 1 is closed.
DI2 light: When this light is on, it means that the external switch 2 is closed.
SV1 light: When this light is on, it means that the current set value SV is SV1.
SV2 light: When this light is on, it means that the current set value SV is SV2.
COMM light: When this light is on, it means there is communication.
PROG light: When this light is on, it means that the current set value SV is the program
segment curve PROG.

(B) Key: Press 3 seconds to enter the main menu, and a single key returns the superior

menu from the submenu.

©) Key: Click to enter the next menu function.
D) Key: Modify the parameter to add the key and flip through the next parameter.
D) Key: Modify the parameter to reduce the key and flip through the previous parameter.

Program mode:
1. Program segment operation mode, the combination of PROG+SV1 lights is always on
2. In other states of the program, the Sv value and status information are displayed alternately

—m 9 e
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2.2 Operating instructions

A. System power on the first row display instrument model, the second row display
program version number. After 3S, the first row shows channel one input type and the
second row shows channel two input types. After 33, it enters the normal display mode.
The first row displays the measured values, and the second row displays the set values.

B. Enter menu:

The initial interface presses@E)and presses 3S to enter the system menu, and presses
@/@ to change the submenu. Press > to enter the password interface. Press @ to
select the bit, press@/@ to enter the password, enter the password correctly, wait 2
seconds, display PASS, enter the menu. Password error. No action.
Press @ to return to the next level menu and press @ to enter the next level menu.

Parameter modification:

After the parameters are modified by @/@, wait 2 seconds and the parameter value is
automatically saved by the interface flicker.

Exit menu:

Any interface can press GeD to return to the previous level menu.
c. > key usage instructions:

Parameter Upper row display| Lower row display Description
SV current value SV-S SV1/SV2/PROG/Remote SV @ Switch
SV1 setting value SV1 SV1 setting value @ Switch
Sv2 setting value SV2 SV2 setting value @ Switch
PV1 measured value PV1 Enter 1 measurement value @ Switch
PV2 measured value PV2 Input 2 measurement value @ Switch
| DumPar ot the et call |P1DS 0-20 S switeh
[ Gurentcal ouputmiter | oo 020 S s
Current valve opening VFB 0.0-100.0% @ Switch
(S key function-program mode
Parameter Upper row display| Lower row display Description
Output percentage ouT Output percentage @Switch
Current segment information %’rﬁggtr segment Remaining time of current period @ Switch
I?%ﬁgg'%g‘g"mg time time Total remaining time @Switch
Number of program cycles cycL Cycles @Switch
Program time unit tunit time unit @ Switch
PV1 measured value PVi Input 1 measurement value @Switch
PV2 measured value Pv2 Input 2 measurement value @ Switch
Current process curve number PG-S 0-8 @ Switch
PID parameter group number PIDS 0-20 @Switch
[ Gurrent call output Timiter OPEA 0-20 (Ssuwitch
Current valve opening VFB 0.0-100.0% @Switch

D. @/@ key usage instructions:
Manual: Modify the output signal percentage by @/@ .
Automatic: Fixed SV mode, changing the setting value SVby (® /D .

Program running mode, pause / run switch by (A 3 seconds, end by Q» 3seconds.

m—LLE
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2400L series process controller

Panel key skip function: This function can only be executed when the program is paused
and running. The program cannot start the skip function when the program is not running or

stopped. During the program running, press@ and the screen will pop up the skip interface.
The segment operation is as follows:

DK2404L

DK2404L

PV PR PV PR —
gy g ) Lt
g =L

Y = svo— =
Pl_l = e -_-3
ST (=]
PG ! EEE

® e ® W

When the program is paused and running, Press@/ @ to select the segment to
press@to enter the skip interface. jump. For example, to jump to segment 3,
the display is shown in the above figure.

DK2404L

DK2404L

PV

PV

NY

g ]
72 LS

& e ®®

[} i
[ !
N
S
L Do | p

& e ® W

Wait for 2S. Display NO, press @ Press@/ @key to change NO to YES.
to exit to the measurement interface. Display YES and wait for 2S to automatically
execute the skipping process.
E. Normal display interface, press Ge) alone, enter the setting value selection

interface Sw—5 , change the setting value selection by (® /@ .
After the setting value has been changed, it enters the determination interface in 2
seconds. Press@® /D to select YES to confirm the modification. After 2 seconds of
the confirmation interface, the settings are automatically saved and returned to normal
display mode.
(1) Su—5 interface, fixed SV mode, switch SV1, SV2by (D /W .

(2) 5.,-5 interface, allowing program control mode, switch SV1 and PROG by(A/ (V).
2.3 Menu and access code

The instrument has 9 groups of access menus Zonf |, and PraS PSS -5, ALAS, AtUn,
Pl d, PIdS, 9PER , w-Fa,ElPetc.

Note: For the above menus that require a password to enter, the factory password cannot be
modified. Non-professional engineers should not configure it.

(After the £ o~F menu parameters are modified, it is best to re-power on to run the new
parameters)

Diagram showing the operation flow of switching the main menu of the instrument.

——=1!
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P

Process
@ set Password error no action
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— | CooE | < @ —| 0000 D) 00 2
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Pa-rameter cycle display
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Instrument parameter modification operation flow diagram, take the /¢ &~ menu as an example
(parameter value is used for example only).

28888
s
888
long press “press
®, 1%
LR [
<“—— | LodE €
@ @ “press
vy |&®
CooE | press@ Select bit| S==E
o080 {
pressQV)/CAD) modi
Waiting for 2s
Show PASS
Enter Menu
ALt s Emoditf FLE | esS [ PSS MR A, | Press&r
10 2 Lt > AL
pres@ 7y
Wait 2 seconds, save parameters  Press GE) @T ®
\4
resq
ARt | ges@ @modif Arat |45 a7t &)
K o »| AHM!
QO |®
| Wait 2 seconds, save parameters  pressGE) ®T ®
Y press
o | press modit] ~ t o |PES [rm  t
— D S—
o o midE
\4
| Wait 2 seconds, save parameters  pressGE) :._ﬁ.j. Set the samdL ¢
" press@GEY
| (@
) press(GEY
RSEL |pes D @mudiy[ Aser | S [Roer | L2 LA
o (] »| ASEE P ASEL=
| = = © = pressGEY
Wait 2 seconds, save parameters press
Q| | @
\4
Aot |pressy) (pmodify| Aol m Aol Jmﬁ) AR | _PressGey
[ e e »
s Cl—7 Roli= pressﬁ Roli=

| Wait 2 seconds, save parameters ~ PressGE)|

—— 13 pamm
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Chapter 3 Alarm

The alarm is used to prompt and generate an alarm signal when the process value
exceeds a predetermined limit. When an alarm occurs, the alarm indicator lights AL1 and
AL2 on the instrument panel will always be on. At this time, an output signal (usually a relay
output) can be generated to make the external device produce corresponding actions.

Analog alarm-its function is to monitor an analog quantity (numerical value) to see if it
exceeds a predetermined limit. Analog alarm is to alarm variables such as PV value and
output value.

Simulated alarm code and type:

Hi AL : upper limit alarm, when the process value exceeds the predetermined limit

L ofRL : Lower alarm, when the process value is below the predetermined limit

HJBL : Upward deviation alarm, when the process value is higher than the set value and
exceeds the predetermined limit

L dfAL : Lower deviation alarm, when the process value is lower than the set value and
exceeds the predetermined limit

<ERL : Deviation alarm, alarm when the process value is higher or lower than the set
value and exceeds the predetermined limit

A Sensor open, alarm when the sensor is damaged or disconnected

b~ -2 : Second auxiliary input open circuit alarm, alarm when the second auxiliary input
channel input signal is disconnected

brRL : heater breakwire alarm, when the heater breakwire condition is reached, the
heater breakwire alarm is generated

Type of alarm
upper limit

o / € Process value (PV)
Up deviation Deviation bagd
Set value(SV) / as
down deviation | ¥

lower limit / \

Output status tims
down deviation L
alarm On On

lower limit alarm[ g,

Up deviation alarm

Deviation band
alarm On On On

Upper limit alarm On

Circumstantial Diagram of Various Simulated Alarm Types in PV Change

—LL
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Menu At 27 (Access Password 1)

number |Parameter name ;Jizzgyrow Bottom row display] Numerical range  [Default value
1 AIar!n .1 Settings value/ AL | -10000~30000 0
Deviations value
2 |Alarm 1 Action Backlash | RL/ § AHY 0~2000LSB 0
3 Alarm 1 action delay PR 0~600S 0
4 Alarm 2 Settings value/ AL 2 -10000~30000 0
Deviations value
5 |Alarm 2 Action Backlash Lna AHu2 0~2000LSB 0
6 |Alarm 2 action delay ST 0~600S 0
7 Alarm valug of heater ASEL ASEL -10000~30000 0
disconnection
Output value jud tb
g | rputvalue udgementty goie Aok 0.0%~100.0% 0.0
heater disconnection

The set value of the alarm indicates the alarm value when the upper and lower limit alarm is
used; the deviation value is the deviation value relative to the SV value when the deviation
alarm occurs, and the SV value + deviation value is the alarm value.

In order to prevent the system alarm relay from working too frequently and sensitively in
some occasions, the alarm return difference can be appropriately added.

In order to prevent the system alarm relay from working too frequently and sensitively in
some occasions, the alarm action delay time can be set.

Heater disconnection alarm description:

The condition for the heater disconnection alarm is that the signal when PV2 is used as the
disconnection alarm function input is less than the heater disconnection alarm value, and the
main control output value is greater than the heater disconnection judgment output value to
trigger the heater disconnection alarm.

For example: the heater disconnection alarm value is 100A, and the heater disconnection
judgment output value is 25%. When the input signal of PV2 is less than 100A and the main
control output value is greater than 25%, the heater disconnection alarm is triggered, and the
corresponding alarm The relay is closed.
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Chapter 4 Self-tuning

Tuning: Set the control parameters(PID parameters) that match the system characteristics to
achieve better control results.
Good control effect:
Stable, the process value is stable at the set point, and there is no fluctuation in a straight line.
There's no rush.
Can quickly recover when external disturbances cause deviations.
Self-tuning: The controller adopts the method of unit order adjustment to automatically
calculate and set PID parameters.
The unit order is fixed: by making the output full open and full off, the process value fluctuates.
Control parameters are calculated based on amplitude and oscillation period.
If the system does not allow full power heating or cooling, it can be limited by the output limit.
Of course, it is also necessary to ensure that the process value can have a certain range of
oscillations to calculate the control parameters.
Self-tuning can be done at any time, but usually only once at the initial debugging.
It is best to self-adjust when the process value is room temperature and the set value is
normal working value. This makes the control more accurate and stable.

Y

Usually, the output will be maximized after the start of the
adjustment, and the output will be closed when the PV
reaches the set value SV. This causes the process value
to oscillate to calculate the control parameters.

T

-

Note: Pay attention to the integral and differential time parameter settings before setting, and the time constant
is 0 to turn off the corresponding function. For example, if you want to implement Pl control, set the differential

time to 0 to close the differential effect. Self-tuning control methods are divided into four modes: P, PI, PD, and
PID.

Self-tuning menu AL~ parameter table (access password 4)

Upper row | Bottom row . Default
number | Parameter name ; ) Explain
display display value
Starting master 0-=HSH  turn off self-tuning,
1 . Rzl AE | . 0
Self tuning 1-E~Fb start self-tuning
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Chapter 5 System PID Parameters

P: Proportional band

The proportional band P represents the proportional relationship between the output control
quantity and the deviation. The larger the set value of the instrument proportional band parameter
P, the lower the control sensitivity. The smaller the setting value of P, the higher the sensitivity.

I: Integration time

The purpose of the integral operation is to eliminate the static difference. As long as the
deviation exists,the integral effect will move the control vector in the direction of eliminating the
deviation. The integral time is the unit that represents the integral strength. The shorter the integral
time set by the instrument, the stronger the integral effect of the instrument. (For example, the
integral time of the instrument is set to 200s, which means that for the current fixed deviation, the
output of the integral effect is the same as the proportional effect output to use 200s time)

D: Differentiation of time

The proportional effect and the integral effect are corrections to the control result. The action
response speed is slow. The differential effect is to eliminate its shortcomings. The differential
effect corrects the output according to the speed of the deviation. The control process is returned
to the original control state as soon as possible. The differential time is the unit of differential
strength. The longer the differential time set by the instrument, the stronger the differential effect of
the instrument on the control amount.

From the above, it can be seen that the combination of the three advantages of the rapidity of
the proportional action, the thoroughness of the integral action, and the leading of the dif ferential
action constitutesan ideal PID regulator.

Most systems can set the best parameters of the system by self-tuning the system, but
experienced engineers can directly enter the PID parameters of the system to achieve accurate
control.

In some cases, since the PID control parameters obtained by self-adjustment are not
necessarily the best values, the control effect of the instrument after self-adjustment is not
necessarily the most ideal, such as the accuracy requirements of the control system can not be met.
The system can achieve satisfactory control effect by manually setting and fine-tuning the values
of these parameters.

1. Selection of proportional band P. Since the size of P directly affects the system's overshoot,
transition time, and steady state error, the selection of P is particularly important. The proportional
band P is reduced, the system is sensitive and the speed is accelerated; However, it is small, the
overregulation increases, the number of oscillations increases, and the adjustment time is too long;
P increases, and the system tends to be stable; If P is too large, the system will slow down. The
size of P is inversely related to the steady state error. Reducing the proportional effect can reduce
the steady-state error and improve the control accuracy.

2. Selection of integral time |. The integral action aims to eliminate the steady-state error. The
strength of the integral time | and the integral action are inversely proportional. | is too small. Too
strong an integral effect will make the system unstable, have more oscillations, and | is too large,
and the impact on the system performance is weakened. So that steady state error can not be
eliminated.

3. Selection of differential time D. Differential control can predict deviation and produce forward
correction, which can improve dynamic characteristics. However, when D is large or small, the
overshoot and adjustment time will increase. D should be as small as possible when controlling
the amount of basically no lag, such as pressure, speed, etc..
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From the above analysis, it can be seen that the selection of the three parameters influences
and restricts each other, and is also restricted by various actual factors. A compromise choice
must be made according to specific operating conditions and control requirements.

PID control menu (access code 3)

number | Parameter name Upper row Bot?om row Numerical range Default value]
display display
1 | Proportional band Pyt Pb 0~10000 20
2 |integral { 0~3600 120
3 |differential =] 0.0~360.0 10.0
4 | Control backlash THY 0~2000LSB 1
5 | Switch control cycle T 0.1~200.0S 2.0
6 Proportional band Pl g2 P 0~10000 20
7 integral { 0~3600 120
8 differential o 0.0~360.0 10.0
9 Control backlash THY 0~2000LSB 1
10 | Switch control cycle Tt 0.1~200.0S 2.0
11 | Cooling dead zone dbd 0~1000LSB 0
12 lefere‘ntlal filtering P d--F 1-10 1
coefficient
13 [Retain
14 |Retain
15 Suppression of up- CLLS 1.0~4.0 1
overshoot parameters i T
16 | Suppression Overshock ChHS 1.0~4.0 1
Parameters

Note: The differential effect decreases with the increase of the differential filtering coefficient.
Double PID Switch Settings: 0-Master PID, 1-5 packet PID

The control lag parameter ©HS  represents the difference setting for Bitwise control.
Switching control period C i indicates the space occupancy ratio setting time for solid
state relay output and Silicon controllable output.

Double PID Usage Note: When PV is lower than P-PV, the system uses a system PID,

which is higher than P-PV, and uses a 1-5 set PID. 18
| [T
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oth heating and cooling are switch controls.
Set value = 200 °C

Control rebound 1 =10 °C

Control rebound 2 = 15 °C
Dead zone =5 °C

heating

refrigeration V A >

> <
Dead zone effect

Refrigeration lag
Dead zone

Sv
Heating difference

Suppression of upstream or downstream overshoot parameters: that is to say,
the proportional band with lower or higher than SV (1.0-4.0) starts PID control.

> t —>»> t
Reduce the up-overshoot suppression Increase the parameters of suppressing
parameters,reduce overshoot. up-overshoot,reduce overshoot.

‘}\¢/\

A

sv T
» t

Reducing the overshoot parameters Increase the overshoot parameters
under suppression,reduce overshoot. under suppression,reduce overshoot.
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Chapter 6 Instrument configuration parameter setting

Instrument configuration menu function introduction, enter this level £ on&menu, access
password 2658, must be configured by experienced engineers.
6.1 Instrument Function Selection Menu

numbernSubmenu Molecular Explain Numerical range Default
menu value
1 nSE Lofy |PanelKeylocking |4 ycq prohibition, 1- E~Fi enablement 0
Function
2 GAEA Panel Manual/ 0-2{SH prohibition, 1- E~Mia enablement 1
Automatic Enablation
3 P95~ |SV1/PROG handover | 0- 2SR prohibition, 1- E-Flib enablement 0
4 SuEn SV1/SV2 handover 0-={SH prohibition, 1- E~ enablement 0
5 P~9E 0- SR fixed-point PID control (SV1/SV2) 0
Program enable switching
1- EmAb allows SV1/PROG mode switching
6 Unt Temperature Unit 0 - I_ degrees Celsius, 1 - & degrees 0
el Conversion Fahrenheit, 2 - +* absolute temperature
7 FiLE  Ipigital filtering time 0.1~100.0 10
g °]
8 Cerl 0-Soli Single Output, 0
control mode 1- daid= Double Output(Heating
Refrigeration)
2- uPoS No feedback valve control,
3- P Fb with feedback valve control,
4- ddo2 Large and small fire control
(second output relay, output value greater
than or equal to 3.0 %)
0to 2(0- P! dclassic PID; 1- ot P
Pl dl- )
d ' == |PID mode differentiates PV; 2- P - P._, without overtone 0
algorithm; )
10 SuHy  [Sveansetupperiimit _45600..30000 1000
11 Swi o [Svcan set lower limit | -10000~30000 0

In the control mode:

Main control output 1 can only be used for main control output.

In heating and cooling, main control output 1 is used for heating output control, and main
control output 2 is used for cooling control output.

Panel key lock:

After opening the function, you need to enter the password 2400 to unlock. No operation
restores the locked state. Need to set this menu to completely unlock.
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6.2 Main input channel configuration.

number| Submenu| Molecular Explain Numerical range Default
menu value
1 Put FeES | ype of input 0-31:32 signal types, see input type table 0
2 F b | Show upper limit -10000~30000 1300
3 tnlo -10000 ~ 30000 -200

Show lower limit

4 dPoS | umber of decimal 0 ~ 4 decimal places, corresponding to: 0
places 10000, 1000.0, 100.00. 10.000. 1.0000

5 Er-o ) 0- P~Ew turn output preset value 0
Ent t L

" er_excep on 1- HEEP Maintain open front output

handling

6 boUk Enter an exception 0.0~100.0 00
preset value

7 ofFFS -500 ~ 500 0
Offset

8 Csg |Coldend 0- {mEE, 1-0, 2-45, 3-50 0
compensation type

9 S-t » |CustomNonlinear | o e hanned, 1-E~Ab enabled 0

Enabling Energy

6.2.1 £~ -o Fault Strategy:

Sensor input anomaly handling is a fault strategy processing method when sensor input
error occurs, and it is an important guarantee for control system.
6.2.2 oFF5S offset:

All ranges of meters have been strictly calibrated before they leave the factory. There is no
need to recalibrate even if the input type is changed. But you can still set an offset to correct the
sensor error. ThePV migration is to add a fixed offset to the whole range.

Display readings

A
\L Factory calibration

T Fixed offset amount

A -
6.2.37 1T cold end compensation type:

The principle of temperature measurement by thermocouple is to measure the temperature
difference potential between the measuring end and the reference end of thermocouple. Therefore,
the temperature of the reference end must be known to calculate the temperature of the
measurement end. There are two ways: one is to fix the reference end in a given temperature
environment. Another method is to measure the temperature of the reference end directly by the
instrument.
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6.2.3.1 Internal Compensation

The controller is equipped with a temperature detection element to measure the temperature of the
thermocouple reference end and compensate the calculation. To achieve high compensation accuracy and adapt
to a variety of thermocouples. The instrument is equipped with high precision temperature measurement
compensation elements as default compensation configuration.
6.2.3.2 freezing point

The ice bottle uses basic physics principles. The ice bottle is filled with a pure ice water mixture and its
temperature is 0 °C at normal pressure. The electronic ice bottle is cooled by a semiconductor refrigerator and
measured and controlled by a high-precision temperature sensor to stabilize the temperature at 0 °C.

The reference end of the thermocouple is placed in an ice bottle and connected to the controller with a
copper wire. What the controller gets is a measurement signal with a reference point of 0 °C.
6.2.3.3 Thermostat.

The same principle as the ice bottle, the reference point can also be a higher temperature. As long as the
temperature is stable.

The thermostat is the opposite of an electronic ice bottle. It uses heating to stabilize the temperature at a
certain value. This controller allows the use of a thermostat at 45 °C or 50 °C as the reference potential of the
thermocouple.
6.2.3.4 Compensatory wires

Since the internal compensation of the instrument is only to measure the temperature of the instrument
terminal, the length of the thermocouple itself is not enough to connect to the instrument terminal. If you connect
with ordinary wires, the cold end of the thermocouple will be different from the cold end of the instrument, which
will result in measurement errors. The most common method is to connect the cold end of the thermocouple to
the meter with a compensation wire corresponding to the thermocouple. Since the compensation line has the
same characteristics as a thermocouple, this is equivalent to extending the thermocouple. So there's no error.

6.3 Second input channel parameters:

Molecular . . Default
number| Submenu menu Explain Numerical range value
1 - P Auxiliary Channel | 0- S5 R forbidden, 1- - FALheating 0
= Function breakline alarm, 2-PofF b valve bit feedback,
3-r =S remote SV, 4--5"" double input
high and low temperature switch,
5-o—Pw Dual sensor redundancy
6-Pu -2 PV1 and PV2 difference alarm
2 Rl Input type 32 signal types, see input type table 26
3 toaH Upper limit of display | -10000~30000 1000
4 fobo ) ower limit of display | -10000 ~30000 0
5 dPoS | pecimal digit 0 ~ 4 decimal places, corresponding to: 0
Eight 10000, 1000.0, 100.00, 10.000, 1.0000
Input exception
6 Er-o . 0~1: 0-P-Ew ,1-?"EEP 0
handling
Input ti
7 bo | PO oxeerion 0.1~100.0 0.0
prefabricated values
8 ofFFS deviation amount -500 ~ 500 0
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Auxiliary channel function description:
1. The heater disconnection detection uses sensor signal input, and the heater disconnection open circuit
protection is judged by the set alarm value.

2. The input signal of remote control setting value is enabled. Set the process control setting value through the
change of the input signal. It is only valid in single-point SV mode.
3. When the system uses two high and low temperature measurement sensors, the auxiliary input is used as
the input source of the high temperature switch sensor.
4. When remote control SV and high and low temperature switch function, input type resolution description:

A. When the input type of the main input channel is thermocouple, thermal resistance:

The temperature units "Celsius" and "Kelvin" have a resolution of 0.1 degrees, and the temperature unit
"Fahrenheit" has a resolution of 1 degree.

That is, when the main input type is thermocouple thermal resistance, and the temperature unit is Celsius or
Kelvin, the decimal point of the auxiliary input channel is set to 1 decimal. When the temperature unit is
Fahrenheit, the decimal point is set to 0 decimal places.

B. When the input type of the main input channel is analog signal:

Set the resolution according to the decimal point, and the two channels must have the same resolution.

That is, the main input and auxiliary input maintain the same number of decimal places.
5. Double sensor redundancy description:

This controller can adopt dual-sensor redundant switching function. When the first sensor is open, the current
measurement is automatically transferred to the measured value of input 2 for control. The sensor type must be
the same to use this function. At the same time, set the output preset value when input 2 is open.

6.4 Dual sensor switching

number|Submenu Molecular Explain Numerical range Default
menu value
1 SHE L_Jpp.er ||m|t. -10000~30000 1200
d-1 - switching point
2 Lo Lower limit | ;4000 30000 1000
switching point

This is often used in temperature control applications with a wide temperature range. For example,
use a thermocouple when the temperature is low, and use an infrared pyrometer when the
temperature is high. Two different thermocouples can also be used.

The chart below shows the switching of the two sensors. The high switching point (2 to 3) is
the working high point of the first sensor, which is determined by the ‘SwHi’ parameter. The low
switching point (1 to 2) is the low point at which the second sensor works and is determined by
the ‘SwLo’ parameter. The controller performs smoothing calculations between these two points.

The judgment of the high and low temperature switching point is based on the auxiliary
input measurement value.

Enter 1 C

Low temperature thermocouple DK2400L
Input 2
High temperature thermocouple or pyrometer

temperature ‘F The controller completely uses high temperature sensors

2/3

12 ‘ <—Use two sensors at the same time

The controller completely uses low temperature sensor

» time
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6.5 External Switch Input Function Configuration

Molecular . Default
number| Submenu Numerical range
menu value
1 = ot 0-14: 0- ~on~E None, 1- -8 Manual Automatic(closed 0

manual, disconnect automatic),2- ~-5. Remote Settings
(closed remote control given, disconnect local given),

3- Ak ! Custom, 4- Add As a key, 5- dELT as a subkey,
6- — i operation program, 7- HL d program suspension,

8- Stof program stop, 9- SHIP program run

jump to the next paragraph(in order to prevent misoperation,
press the interval must not be less than 3 seconds, Only one
action in 3 seconds), 10- Skt slow start(closed standby state
disconnect slow start), 11- S switch SV(closed SV2,
disconnect SV1), 12- P~o3 process curve selection(click +1),
13- St standby(closed standby), 14- Lo+ panel button
lock(closed lock),15- F335 program runs 5 times, 16-F3 {5
program runs 10 times, 17- F323 program runs 20 times,
18- F333 program runs 30 times

2 gt 2 0-8 (withdt 1) 0

3 Stbk Slow start time, range 0 ~ 999, in seconds 0

Fast forward function of current segment:
5X, 10X, 20X, 30X double speed current segment fast forward function. When Dl is closed,
he current target temperature is automatically fast forwarded.

6.6 Main control output 1 functional configuration

Molecular ) . Default
number| Submenu Explain Numerical range
menu value

0-% »E linear current, 1-~Ei_4 relay,
2- - ~As5 solid state relay,
3- S Silicon controllable

1 =1 [ Output 1 function 0

P 0- ~E8C Counteraction,
2 Leri Output function » 0
1- PRCE Positive effect

3 Lt aE | Output 1 signal type | 0-“7€8 ,1-07 © 2- 0nas 0
4 o-H! Upper limit of output | 0.0~100.0 100.0
5 o-Lo Lower limit of output | 0.0~100.0 0.0
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6.6 Main control output 2 functional configuration

Molecular Default
number| Submenu Explain Numerical range
menu value
0-Lt ~E linear current, 1-~E£¢L 4 relay,
- .
1 of2 | CkyP Output 2 function 2- ~As solid state relay, 0
3- 5C  Silicon controllable
, 0- —~ERC Counteraction,
2 Cerl Output function » 0
1- PRCE Positive effect
3 Lt nE | Output 2 signal type | 0- 28 ,1-07 © 2- 8120 0
4 o-Hi Upper limit of output | 0.0~100.0 100.0
5 o-Lo Lower limit of output | 0.0 ~100.0 0.0

Heating and cooling dual output mode, output 1 is automatically configured as reverse action,
and output 2 is automatically configured as positive action

6.8 Transmit function configuration

Molecular : ) Default
number| Submenu menu Explain Numerical range value
1 | rEre | i g | TEnSMtsionall o -ag 1igm g 2-oneo 0
type
2 ~EHr | Upperlimitof 14550030000 1000
transfer
Lower limit of
3 rELo -10000 ~ 30000 0
transfer
4 ~ESL Selection of 0- P transmits the measured value, 0
Transmitting 1-Su transmission setting value,
Parameters 2- ol transmits the output value,

3-dEPSw transmission deviation value (PV-SV)

4-dESP U transmission deviation value (SV-PV )

5-dEP I transmits PV difference (PV1-PV2),

6-dEPZ ! transmits PV difference (PV2-PV1),

7-8bP I2 Transmits PV difference (absolute
value of PV1-PV2)

6.9 Communication Function Configuration

Molecular ) ) Default
number| Submenu menu Explain Numerical range value
1 | conn | bAUg [PAudre 0-480C, 1- 9600, 2- 19.2r 1
School 0- monE no-check, 1- oddodd check,

2 Prok  |inspection P heck 2
method - £~ even checl

3 Rdd~ |Postal 0~247,0-master station, one network one master 1
address

2 =T Communication| 0~60mS 0
delay

m—E




Chapter 6 Instrument configuration parameter setting DK2400L series process controller

6.A Alarm Function Configuration

Molecular . . Default
number{ Submenu menu Explain Numerical range value
, - . - . |0-monE nothing,1-HE AL Upper limit alarm,
1 ALy AL Alarm 1 Type Setting 2-L oRL Lower limit alarm, 0

3- HdAL Upper deviation alarm,

4-_ dBL Lower deviation alarm,

5- dERL Deviation band alarm,

6- H b Bi_heater disconnection alarm,

7- S AL sensor failure alarm,

8- P—~ao35 program segment running status,

9- JEP 12 PVT minus PV2 difference alarm,

102EPS 1PV2 minus PV1 difference alarm,

11-86P 12PV1 minus PV2 difference
absolute value alarm

2 AL 2 | Alarm 2 Type Setting | with S_ve @ 0

Power-on alarm
3 LACH ) ) 0-2 SR prohibit, 1- E~FALENable 0
exemption function

4 -y Alarm relay in

- 0- oFF disconnect, 1- orclosure 0
normal condition

A. Upper limit alarm, when the process variable PV exceeds the set upper limit.
Hysteresis is the difference between the alarm opening process value and the shutdown
process value, which is used to prevent frequent relay actions

PV A
Alarm ON
Alarm OFF
Alarm value =P - - - f-----\r------g---=- o= m =N mmmmmmm e
Return d rence¢
t -

w20 e
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B. Lower limit alarm, when the process variable PV exceeds the set lower limit.

PV A
— Alarm ON
Alarm OFF
Return dI erence¢
Alarmvalue— |- = f = - = m e e G e N
t A .

C. Deviation upper limit alarm, when the difference between the process variable and the
set value is positive and higher than the alarm adjustment point, the alarm is triggered.

PV Ar
Alarm ON

Alarm OFF

Working | ..
set point

PROCESS VARIARBLE

D. Lower deviation alarm, when the difference between the process variable and the set
value is negative and higher than the alarm adjustment point, the alarm is triggered.
A

pV —‘ Alarm ON
Alarm OFF

N\ A4 Alarm value

Work adjustment point

Process variable
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E. Deviation zone alarm, alarm when the difference between PV and SV exceeds the
deviation zone.

A
Alarm ON
PV
Alarm OFF
Return difference
S R RRRPSIRREEEEEEED' SRRt
Work N\
adjustment \ 4 Alarm
point Return $ﬁerence
..... AT R [

N\ Process variable t
Deviation band alarms are used to monitor process variables and operating adjustment points,

and constantly compare their deviations with alarm set points. If the deviation is higher than
the alarm setting value in the positive direction, or lower than the alarm setting value in the
negative direction, the alarm state will be activated.

F. PV1 and PV2 difference alarm

_ A
PV1-PV2 Alarm ON
PV2-PV1
| PV1-PV2 | ——— Alarm OFF
Alarm value =»f===f====""-----x """} iy Sl
Return di rence¢
t 2
6.B ramp rate w
Molecular . Numerical | Default
number| Submenu menu Explain range value
1 S-S5y | ~REE | SV1 switching to SV2 ramp rate, unit LSB/min, 0-off 0~3000 0

Master-slave mode, slave station SV address (when

2 CRdd ) h . 1-128 3
master-slave controller communicates online, write to
slave station SV MODBUS RTU register address)

3 Spare

4 Spare

Application examples of controller with master-slave control

When using the master-slave control function, the master-slave station realizes synchronous
control through 485 communication. Communication address 0 is only valid in master-slave
mode. When communicating with computer, PLC, DCS, there can be no address that is 0

Please refer to the figure below for specific usage. 28
<7 .
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485A |4853 485A |485F 485A |485 B

" [6B888] EEEEE M CEEEE

% =|osssg] % Z|osses ¥ Z|sess8 cessee
L] = EEE] S

@0 ® @00 ® @000

Set addressH o~ = 0 master station

temperature“ 1emperature“ temperature ‘
SV=1000 SVv=1000 SV=1000
SV, SV, SV,
ecccoe
> > >
L L >
Main Station 1h time From Station1 1h time From Station 2th time

6. C main input 8-point linearization processing

Molecular . . Default
number| Submenu menu Explain Numerical range value
. . Voltage/ N
1 SSEE | LAt current 0~20000 0
2 5! ~ 1 |Display valug -10000 ~ 30000 0
Voltage/
15 - current 0~20000 0
16 S! ~ 8 |Display valug -10000 ~ 30000 0
Output  high 1}. .............................................. o

Output 2 (to 8)

“Invalid dfata points

Output low ~_ b-0-0

o i .

input low ™ Enter 1 (to 8)/rinput'high

The function is to linearize the input value by linearizing the input value through the 8 point
linearization table to produce the output value. (Voltage current value must be rising) The input
value using this function must be rising(the display value can not be).

Description:

The input types supported by custom nonlinear input are:
20mV, 100mV; (LSB: 0.01mV)

0-10mA, 0-20mA, 4-20mA; (LSB: 0.001mA)

0-1V, 0-2V, 0-5V, 1-5V, 0-10V, 2-10V. (LSB: 1mV)
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6.D Valve control

Molecular ) . Default
number|{ Submenu menu Explain Numerical range value
1 uilker | E-F Valve full travel time, unit: second 0.1-300.0 30
2 £ =P |Minimum valve action time, unit: second, 0-auto 0.0-100.0 2.0
3 br-o Sensor open circuit processing method. 0-2 0

0-o & & fully closed 1- @~ fully open,
3-+E £ P no action

4 Pdb Valve action dead zone, output percentage 0.1-10.0 20
5 System

reservation
6 System

reservation

6.F Ethernet configuration

parameter name | Upper row display | Bottom row display| Description Defaults
TCP enable aeCP = 0-dt SR prohibited, 0
1-EnFAb enable

IP address P- 0~255 192
IP address P-2 0~255 168
IP address tP-3 0~255 1
IP address P-y 0~255 200
Subnet mask Sl 0~255 255
Subnet mask Sk 0~255 255
Subnet mask SUs3 0~255 255
Subnet mask SibH 0~255 0
Gateway SRE 0~255 192
Gateway SRS 0~255 168
Gateway === 0~255 1
Gateway =11 0~255 1

o 30
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Chapter 7 Group PID function

Chapter 7 Group PID function

P d5 Menu (access code 6)

number |Submenu mzlrij:ular Numerical range| \I:/);Laeult Explain
1 P Pb-P 0~10000 50 The first set of proportional band 1
2 --P 0~3600 120 The first set of integration time 1
3 d--F 0.0~360.0 20.0 First set of differential time 1
4 Pb-5 0~10000 50 The first set of proportional band 2
5 -5 0~3600 120 The first set of integration time 2
6 d--5 0.0~360.0 20.0 First set of differential time 2
115 P--20 Pb-P 0~10000 50 The twentieth group of proportional band 1
116 --F 0~3600 120 The twentieth group of integration time 1
117 d--F 0.0~360.0 200 The twentieth group of differential time 1
118 Pb-5 0~10000 50 The twentieth group of proportional band 2
119 -5 0~ 3600 120 The twentieth group of integration time 2
120 d--5 0.0 ~360.0 20.0

The twentieth group of differential time 2

The instrument can set 20 groups of PID calling functions.

In the program curve mode, different PID group parameters can be called according to
the curve segment setting value. In order to meet the control accuracy of the controlled object
in different control states (high temperature\low temperature\constant temperature\up\down).

PID parameter description:
1. When the system does not enable group PID, the auto-tuning results are saved in the

system default PID parameters.

2. When the system enables group PID, after the system starts auto-tuning, the auto-tuning
result is automatically saved under the current group PID.
3. Auto-tuning can also be enabled in the execution curve (if the production process permits).

ﬁ:ﬂ_




Chapter 8 Group output limiting function

DK2400L series process controller

Chapter 8 Group output limiting function
Group output limit menu oPER (factory password 5)

Number Ulpper row L9wer row parameter Description Default
display display value
1 | oPER | oPER 0-gi SRis off, 0
Entablte group 1- P is switched according to PV
outpu 2- 5. switch according to SV
2 | oPO Sot | Stagefirst ~10000~30000 3000
temperature
3 ey Upper limit (.)f 1~100 100
paragraph first
4 ol ¢ Lower limit 9f 0~100 0
paragraph first
5 ot The first segment 0-CFS system configuration PID, 0
calls PID 1~5:P -~ 1 ~P~~5 group PID
78 | oP2o | sSeap |Soetwentieth 465030000 3000
temperature
Hao Upper limit of
79 oRcyu . 1~100 100
paragraph twentieth
Lower limit of
80 obag |OWerIMEOL o100 0
paragraph twentieth
The twentieth
81 cozn © We: |e” PID 0-CFS system configuration PID, 0
segment calls 1~5:F -— i ~P--5group PID

For example: silicon molybdenum rod load, because the cold resistance is small, the starting

current is too large, the first group temperature can be set to 150 degrees as needed,

The output limit of the first group is 15%, so that after the system heats up, the

resistance becomes larger and the output can be unrestricted.

Then: oPER =1
Sot =150
oH!{ =15
oLl =0
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Chapter 9 Program Curve Function
Curve setting parameters =~ o= (access code 2)

function

Number parameter L{pper row nger row Description Default
display display value
1 Program waiting PCEg HL g 0- 2{SH none, 1-L ="' lower deviation is valid, 0
type 2-Ht 3H Upper deviation is valid,
3- bAnd Upper deviation is valid.
The program waits
2 for the deviation Hid 0~100LSB 0
value
3 |Curve time unit P oE 0- HoUrtime , 1- 7+ ~Minute , 2- SEC second 1
4 Number of blocks Pro 1~24 1
Number of -
~— — ~ -
5 program cycles = 0~100 (O-Infinite cycle) 1
) 0- ok continue before power failure1-Skaf,
6 Power failure PonP poweron to stop state2- ~tint,Stop before power 0
failure or runthe program from the first stage.
handling 3-=R5kE After power-on,no deviation alarm will
continue, if any, stop.4-Hi_ d ,stop before power
failure or enter suspension state
7  [Initial setting value Su-5 0-Pw, 1-54 0
g |End of program Erd 0-oUED  outputis 0, 0
. -
function 1- P-So end SV continue control
9 |Cycle times Fagry 0~99,0-Prohibited Cycling Function 0
10 |Loop start segment (gt = 1~24 1
11 |End of loop C-EP 1~24 1
12 ;I;]he third ""te shows Pd 1S 0-current segment number, 0
© parameters 1-current segment remaining time
13 |Segment 1 Py S Sl o~ GuH! 0
setting value
14 [Segment1 tE | 0~999 0
execution time
15 |Segment1 do 0- oFF OFF, 1-7 ON 0
relay status
16 [Segment! P dS | 0-CFS default, 1~5-P—- ++ P--5 0
PID selection This section callable grouping PID
Segment 1 e . .
17 9 o olitsS 0-none, 1-20 corresponding limit group 0
group limiting
Al | .
18 arm cance mofRL 0- &t SR disable, 1- E~RL enable 0
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Number parameter Qpper row nger row Description Default
display display value
Segment 24
149 g PaYy Su Sulbo~5SuH! 0
setting value
150 | Segment 24 £t OE | 0~999 0
execution time
151 | Segment24 do 0-oFF OFF, 1- @ ON 0
relay status
152 | Segment 24 Pt g5 | 0-CF3 default, 1~50-- 1~ P--5 0
PID selection
Segment 24 e . -
153 oS 0-none, 1-20 corresponding limit group 0
group limiting
Segment 24 .
154 %9 mofL | 0- dt SAdisable, 1- EnA enable 0
alarm cancel
Procedure Curve Selection™== —'S  (Access Code 8)
parameter name |(Upper row |Bottom row instructions Default
number| ) .
display display values
Programming
1 curve setting PS-5 PS-5 Selection of 0-8 Curves 0

9.1 Menu functionality

Program Waiting Type

When the process value is lower or higher than the set value because it can not keep up with the changes in the

set value, the "waiting" function allows the program to automatically follow the process value such as the suspended
state. It is determined by two parameters: method and value. When the "waiting" function is valid, if the deviation
value is greater than the waiting value, the program automatically pauses the waiting process value to follow, and
the program automatically continues when the deviation is less than or equal to the waiting value.

Waiting type is as follows

" dt SA " jnvalid, not used

" i'-ci'-' " — deviation is valid when the process value is lower than the set value
" :.Hg: " - deviation is valid when the process value is higher than the set value
" -

"-The bias band is valid when the process value is higher or lower than the set value

9.11 Procedure Waiting Deviation Value

When the difference between the process value and the set value is greater than the waiting deviation value, the
program enters the waiting state and temporarily stops the update of SV.

9.12 Period unit

The time unit can be set to time, minutes, and seconds, and the time unit and segment execution time parameter
value together determine the execution time of the segment.

9.13 Number of procedural segments

The program segment number setter consists of several programs, ranging from 1-24, and up to 24 programs can
be set up.

9.14 Number of procedural cycles

Set the number of cycles for the program segment mode to run, 0-100, O times for the infinite loop mode, and 1-100
for the specific number of cycles. For example, if the number of cycles is set to 5, the program will enter the end
state after 5 runs.

9.15 Electricity operation mode

" Conk " - After the meter is electrified, continue to perform in the state before the last power outage

" S0P " Stopped after the meter is charged

" ~Uni " - Continue to stop before power off, otherwise the program will automatically start from the first paragraph
after the call

w dASE

" — If there is no deviation alarm after power, the program continues to execute, and if there is deviation
alarm, it stops running.

E— Ll
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" HLg " The meter is out of power during operation. No matter what happens after the call, the
instrument is suspended. But if the meter stops

Before the power is stopped, the state of stop is still maintained after the call.

9.16 Starting value setting

The starting value of the program segment mode setting value can be set as PV, that is, the current
measurement value, as the starting value, or SV as the starting value. The starting value and the first
paragraph target setting value constitute the first paragraph of the program.

9.2 Curve segment settings
9.21 Setting value

End Point Target for Program Segment
9.22 Time of implementation

The execution time of this paragraph is determined together with the time unit to determine the
execution time of this paragraph.

9.23 Relay Status

You can set the alarm type to a program segment running status indicator, and when the program
runs to this paragraph, the set relay closes to indicate that the current program is running to this segment.
9.24 PID Selection

Select the parameters used to calculate PID-controlled when the program executes to this paragraph.
The numerical range 0-5 ,0 is the default main PID parameter for the program and 1-5 is the set parameter
for the packet PID.

9.25 Internal loop of segments

The internal loop of the program allows a part of the program to repeat the execution of a continuous
segment. The equivalent of calling a subroutine.

The internal loop of the program segment can reduce the number of program segments stored in the
controller and simplify the settings. Just set, program start segment, program end segment, program loop
times to achieve program internal loop.

The following figure shows a simple example:

ov0ss - -

00075

ooas6

OONTF b

opes;

00075

00015 =4

00005

o

L L
SNTEFRE:  HEgt ¥

Paragraph 4 is the beginning of the cycle , paragraph 7 is the end of the cycle.
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9.3 Procedural Status
The program includes: stop, run, wait, pause, and end five states.

state describe Second row
stop Close output Current setting, Stof flashing alternately
un Program to change settings Current settin\g}s, indicator lights
according to setting parameters PROG and SV1 Changliang
wait \?Vgtitvfglrugrgggggr\}g?udé to follow Current setting, * 'Rt & flashing alternately
suspend Set value unchanged Current setting, Hi_d flashing alternately
end End of program, close output Current setting, £~d flashing alternately

9.4 Press the FAST function menu F8 5
(fast forward and fast reverse function of the current segment) password 12

humber parameter name | Upper row |Bottom row instructions Default
display display values
Button FAST Numerical | Range: the lower limit of the current
1 . FRSE . . 0
function value temperature setting value ~ the upper limit

In some process curve control occasions, the temperature and time of the current
segment are required to realize fast forward and fast rewind according to the process setting
curve in this segment in order to meet the process requirements. It can be set through the
FAST menu. After entering the menu, the second row displays the current target
temperature. You can press the @ / (D key to quickly reach the required setting value,
wait for 3 seconds and then flash once and automatically save, the process curve isPress
the new target temperature to start execution, and then press the & key to return to the
normal display interface.

temperature °C§ temperature °CA temperature °C A
1000 1000 1000
SV o sv
Th ?me 0.75h tﬁwe 1.25h ?me
Normal execution Perform fast forward Execute fast rewind

Note: A. Under fixed SV mode control, the FAST function is invalid

B. FAST function can only be executed in the state of process curve running and pause.

C. The panel button FAST can fast forward and rewind, which can only be realized in the current
segment. If it exceeds this segment, please select the skip function and then execute the fast
forward and rewind functions.

D. The fast forward and fast rewind functions cannot be enabled in the heat preservation section,
and the SV process target value can only be changed by skipping sections.

E. In the case that the initial setting value of the first segment is the measured value PV, the meter
will automatically save the current PV value after power-off, and keep the fast-forward and
fast-rewind functions at the same slope as the power-off value.

E—CLE
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Chapter 10 Valve position feedback upper and lower limit setting
w-Fb menu(Access Password 11)

number | Submenu | Molecular menu Description Value range Defaults

1 w-Fb O Start upper | 0~1,0-o¢ SR disable, 0
limit setting | 1-E~RL enable

2 Lo’ Start lower 0~1,0-<¢ SR disable, 0
limit setting | 1-En~fb enable

3 - M Upper limit Percentage of full scale| 0.00
setting result

4 u- Lo Lower limit Percentage of full scale| 0.00
setting result

5 System reservation

6 System reservation

7 System reservation

8 System reservation

Note: When the valve feedback is adjusted, the input 2 function must be set to valve feedback,
and the upper and lower limits of the input 2 range are automatically set to 0-10000. After the
valve is fully opened, the enable upper limit will be saved after 10 seconds; after the valve is fully
closed, the enable lower limit will be saved after 10 seconds.

—— w3 e
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