DekurfTech

DK2900 dual MODUBS communication process control ler

True color IPS TFT full viewing angle LCD display, full 5 digits, innovative OVERVIEW color changing display technology

Double MODBUS, optional industrial Ethernet, online communication control, integrated digital PID control of the master station
Support 20 process curves, each 50 segments, support intra-segment circulation and curve circulation

Support rate mode curve and time mode curve

10-group PID, group output limiting function, suitable for various characteristic loads

Support analog remote and digital remote control settings, support heater disconnection alarm function

47 kinds of input signals, support PT1000 input, industrial oxygen probe carbon potential control, dual sensor redundancy
Adopt improved DK PID algorithm to support PV differential and differential prior control

Innovative 32-bit RISC instruction set industrial-grade microprocessor, 0.1-level measurement and control accuracy

Support dual sensor high and low temperature switching function. Support user-defined input curve 8-point correction function
Support 9-channel DIO, programmable DI, DO custom input and output functions, time scale function
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Dk2900 series Color screen PID process controller

Dk2900 series process controller
Chapter 1 Overview

1.1 Product Introduction

DK2900 series process controllers are industrial process control instruments designed with the latest
measurement control technology. The use of advanced hardware and software design technology has the
characteristics of high measurement and control accuracy. With power-on alarm exemption function.

1. Full-screen OVERVIEW display technology, full 5-bit data insight into each process control parameter,
maximum display plus or minus 99999.

2. Double MODBUS RTU communication, optional MODBUS TCP Ethernet communication. Support
communication data synchronization function, multi-machine operation automatically synchronize SV. It can
realize data synchronization control of multiple controllers.

3. It can realize digital control of communication PID and directly control one or more digital power controllers.
Realize full digital control.

4. Communication data supports 16-bit integer standard. When the data range exceeds 16 bits, 32-bit shaped
data reading and writing are implemented by using offset addresses. Realize high-precision full-resolution true
reading for process control.

5. 24-bit high-speed multi-channel synchronous data acquisition, 32-bit RISC instruction set industrial grade
microprocessor, anti-interference and fast response

6. Control the output refresh rate of 50MS to adapt to the faster control process.

7. 4-channel hard contact alarm output and program end alarm output. 9 programmable DIO input and output
functions, the same 10 can be customized as input or output function according to need.

8. Support dual-sensor high-low temperature switching function and redundant switching function. When the
sensor fails, it automatically switches to the standby channel.

9. Dual channel math operation function, can realize complex algorithm logic. With high-precision carbon
potential measurement and control function.

10. 20 curves, 50 segments per curve. Support loop within the segment and program curve loop.

11. The program curve can be controlled by 9-channel open-collector output. Integrated fixed time scale function
output mode and program curve time scale function. It can be flexibly configured as required. Support rate curve mode
and classic time mode curve input function.

12. 10-group PID and 10-group output limit control. Meet the needs of various control conditions.

13. Support analog reference and digital remote reference function.

14. 47 kinds of industry standard sensor signal input. Support non-standard signal input, multi-point linearization
processing.

1.11 Technical index
1. Control period: 50mS /100m$S
2. Measurementaccuracy: 0.1% FS (using 24-bit AD)
3. Sampling rate: 20Hz / 10Hz
4. Control output:
Analog signal: 12 BIT (True DA)
4-20MA, 0-20MA, 0-10MA, 0-10V, 2-10V, 0-5V, 1-5V
Relay: 2A (250V AC)
Solid state relay (transistor): 22V 20MA
Thyristor: 3A250V AC
5. Display mode: IPS TFT true color LCD
6. Signal measurement inputimpedance: voltage 2500KQ (5V, 10V=100KQ), current <60Q,
thermocouple 2500KQ, carbon potential control oxygen probe input 250MQ

—— 1 o
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7. The resistance is measured with a three-wire system, and the resistance of each wire of the signal
transmission wire is not more than 10 ohms.
8.1 Standard MODBUS RTU communication protocol. Two-wire RS485
Check method: no check, odd check, even check
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)
10. Isolation voltage: input, output, power supply isolation voltage 2300V AC / 1MIN
11. Operating temperature: 0 ~ 5011
12. Storage conditions: temperature -400 ~801 ;humidity 10% ~90% RH
13. Dimensions: 96 * 96 * 130mm (opening size 92 * 92mm),
96 * 48 * 130mm (opening size 92 * 44mm),
48*96 * 130mm (opening size 44 * 92mm)
14. EMC standard: EN61326 *
15. Safety standard: IEC60950-1
16. Protection level: IP66
17. Power consumption: 12W

DK2904 outline and opening size diagram
96mm

+—> - 92mm -
o o
A 2
DK2904 A
£ £
= N Hole Size
O
o
v A A
DK2908 outline and opening size diagram
< 48mm > 45mm |
DK2908
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£ &l | Hole Size
g [}
(=4

—= 2 o



Dk2900 series Color screen PID process controller

DK29H8 outline and opening size diagram

A
B : _
g = Hole Size
2 N
v =
< > 92mm

96mm
1.2 Label description

Take DK2904 as an example, one side of the meter is the terminal wiring description, and the other
side is the parameter of the meter as shown below:

—_———
— DI@800 Series Program Controller
8 Model: DK2904

L) = D —

Input signal1: K

- )

Input signal2: K

Output signalt: ___4-20MA
Output signal1: ___ 4-20MA
Return signal:_4-20MA @NONE
Relay: ®AL1 [JAL2 [IAL3 [JAL4
Communication1: @RS485 [ITCP
Communication2: [JRS485
Power supply:_AC220V
Serial number,___ 4269942

|G| ¥

e e

= A N0 =l IR WS 00 OV DA 1

e
L
= ) P R O O R | PO

S TR S E e

Please read the instructions carefully
before using.

{

1.3 Contents in product packaging

When you open the packing box, please check whether the following products and
accessories are in the packing box.
| DK2904 or DK2908 or DK29H8 controller

DK2900 PID controller is a modular design instrument. By changing the internal integrated module,
it can achieve a variety of functions such as communication, alarm, transmission, etc., which can be configured as
needed. The order parameters of the product are printed on the side label of the instrument. Please check whether
the specific configuration matches your order requirements before use.
IT Panel mounting bracket
There are two fixing brackets used to fix the instrument casing on the control panel.

——= 3 emm
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1.4 Selection description:

Example: The customer needs to measure and collect 1 channel K-type thermocouple signal, 1 channel B-type
thermocouple signal, with 4 alarm outputs, dual serial ports, main control output 2 channels 4-20MA signal,
transmission output 4-20MA signal. The required hole size is 92 * 92mm.

The selection code is: DK2904-K-B-4MA20-4MA20-4MA20-4*R-S-S-N-N — Carbon potential control

| L— DIO
Communication 2
Communication 1 (S/TCP/N)

Alarm output 4

Send

Main control output 2
Main control output 1
Input signal type 2
Input signal type 1
Product number

1.41 Product model

The DK2900 series is available in three models with different dimensions. The DK2904 panel size is 96X96mm,
the DK2908 panel size is 96X48mm, and the DK29H8 panel size is 48X96mm.
1.42 Input type 1 (can be set by yourself, supports 47 signals)

DK2900 series supports 47 kinds of industrial signal input.

nﬁﬁ]r{fér Selection code signal type the meter shows Measuring range
0 K K K -200~1300°C
1 S S S 0~1700°C
2 R R R 0~1700°C
3 T T T -200 ~400°C
4 E E E 0~1000°C
5 J J J 0~1200°C
6 B B B 400~ 1800°C
7 N N N 0~1300°C
8 WRe325 WRe3-WRe25 WRe3-WRe25 0~2300°C
9 WRe526 WRe5-WRe26 WRe5-WRe26 0~2300°C
10 Cu50 Cu50 Cu50 -180.0 ~ 200.0°C
11 Pt100 Pt100 Pt100 -200.0 ~ 850.0°C
12 Pt500 Pt500 Pt500 -200.0 ~ 850.0°C
13 Pt1000 Pt1000 Pt1000 -200.0 ~ 850.0°C
14 0Q80 0~80Q OR80 0~80Q
15 00400 0~400Q O0R400 0~400Q

1 —
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Supported 47 input types selection table:

nﬁ?nrik?;r Selection code signal type the meter shows Measuring range
16 004000 0~4000Q O0R4000 0~4000Q
17 OMA10 0~10mA OMA10 0~10mA
18 0MA20 0~20mA O0MA20 0~20mA
19 4MA20 4~20mA 4MA20 4~20mA
20 0oMV20 0~20mV 0MV20 0~20mV
21 0MV100 0~100mV 0MV100 0~100mV
22 20MV -20~ +20mV -20MV20 -20~+20mV
23 100MV -100 ~ +100mV -100MV100 -100 ~ +100mV
24 ov1 0~1V ov1 0~1V
25 ov2 0~2V ov2 0~2V
26 ov5 0~5V 0v5 0~5V
27 1V5 1~5V 1V5 1~5V
28 ov10 0~10V ov10 0~10V
29 2V10 2~10V 2V10 2~10V
30 5v -5V~ +5V -5V5 -5V~ +5V
31 1ov -10V~ +10V -10vV10 -10V~ +10V
32 Cu10 Cu10 Cul10 -180.0 ~ 200.0°C
33 Cu100 Cu100 Cu100 -180.0 ~200.0°C
34 Pt10 Pt10 Pt10 -200.0 ~ 850.0°C
35 Pt50 Pt50 Pt50 -200.0 ~ 850.0°C
36 Pt200 Pt200 Pt200 -200.0 ~ 850.0°C
37 JPT10 JPT10 JPT10 -200.0 ~ 850.0°C
38 JPT50 JPT50 JPT50 -200.0 ~ 850.0°C
39 JPT100 JPT100 JPT100 -200.0 ~ 850.0°C
40 JPT200 JPT200 JPT200 -200.0 ~ 850.0°C
41 JPT500 JPT500 JPT500 -200.0 ~ 850.0°C
42 JPT1000 JPT1000 JPT1000 -200.0 ~ 850.0°C
43 Ni100 Ni100 Ni100 -60~180°C
44 Ni200 Ni200 Ni200 -60~180°C
45 Ni500 Ni500 Ni500 -60 ~180°C
46 Ni1000 Ni1000 Ni1000 -60~180°C

w9 e
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1.43 Input Type 2
Same as input type 1.
1.44 Main control output 1

Main control output selection table:

Serial number Types of Selection code the meter shows
1 4-20MA 4MA20 Linear output
2 0-10MA O0MA10 Linear output
3 0-20MA 0MA20 Linear output
4 0-10V ov10 Linear output
5 2-10V 2V10 Linear output
6 0-5v ov5 Linear output
7 1-5V 1V5 Linear output
8 Relay output R Relay
9 Solid state relay output P Transistor
10 Thyristor output T Thyristor
11 No N

1.45 Main control output 2
The main control output 2 is the same as the main control output 1.
1.46 Transmission (optional function)
There are seven transmission types: 4-20MA, 0-10MA, 0-20MA, 0-10V, 2-10V, 0-5V, 1-5V.
1.47 First alarm output
One alarm output by default, selection code R.
1.48 Second alarm output (optional function)
Optional, R if there is, N if not.
1.49 Third alarm output (optional function)
Optional, R if there is, N if not.
1.4A fourth alarm output (optional function)
Optional, R if there is, N if not.
1.4B Communication 1 (optional function)
Optional standard Modbus TCP communication protocol or Modbus RTU, code is TCP or S,
no communication is N
1.4C Communication 2 (optional function)
Optional standard Modbus RTU communication protocol, yes for S, no for N
1.4D DIO function (optional function)
Optional up to 9 channels, 9 * DIO if 9 channels, N if not
1.4E Carbon potential control function (optional function)
Optional, CARB if yes, N if not
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1.5 Installation

1.51 Unpacking inspection
1. Unpack the controller and check whether the controller host is intact and its accessories are complete.
Please save the packaging for future use.
2. If there is any damage or incomplete accessories, please contact us immediately to verify.

1.52 Installation

Before installation, please check whether the label parameters are consistent with the order.
If you have any questions, please contact us in time.

Note: All installations must be completed by trained and experienced staff.
1.53 Use shielded cable

All analog signals must use shielded cables in order to minimize electromagnetic interference.
The wiring should be as short as possible. The cable must be grounded at one end. The proper grounding
position 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 RC network or diode network to suppress
interference.

Anti-interference of the electromagnetic coil-connecting the RC network and the diode in parallel can
reduce the instantaneous interference of the inductor coil.

Use RC network to reduce contact arc when contactor is 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 two RC networks in parallel.
1.6 Electrical connection

Relay 4-20Ma  solid state relay  SCR
D | D109 — 4 oL
powersupply N 9 DIOS } OPE”VE‘VE_\__ - LOAD N Main control output 1
pel| [|(® DIO7 — + o+ ®-L
H Closevalve \ _ _ Main control output 2
Alarm 1 @ || D106 Y o z—lzv ZDI—MA Loap Ny
Alarm 2 [ 1| I®® DIOS 20V+ }20ered
‘ ‘ _ || DI04 VGND
Alarm3 I_f_ © DIO3 V2A
Alarm4 I (® DIO2 V28 ] Auxiliary input
Send + rReturN+| [ [|(® DIO1 vac
Public end DGND @ DGND ViA
4858 485A2 L Main input
Communication 1 H m Eommumcatlon 2 vie ] P
485A (12 485B2 vic

Note: DK2908 / DK29H8 only has 5 channels DIO

A. Power connection (AC 90 ~ 260V):
—1:»—/0— L

O- N
o- PE

B. Alarm output wiring:

O OO S O

Alarm 1 Alarm 2 Alarm 3 Alarm 4

—— ! m
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C. Communication wiring:

e P

D. Main control output wiring:

Relay:
_I ANO 15 1 ANO
@ C%M
When the valve position is When the valve position is
controlled, the )ralve is opened controlled, the valve is closed
Main control output Main control output 2
4-20MA:
+
o G\
g - ®
Main control output 1 Main control output 2
Transistor:
] @
@ 22V 20MA @ 22V 20MA
Main control output 1 Main control output 2
SCR:

ﬁ;t (19-®- 1
@ LOADN

Main control output 1 Main control output 2

Valve position control wiring:
L N AC220V

B 9. ..

15 - Forward :
: : Electric valve

16 Reverse :

19 j] (Optional valve position feedback potentiometer)
20 O
21

E. Input wiring of different types of sensors:
MA Input:
[MA]

2y B

Input 2 Input 1

[MA]
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Thermocouple input:

a9

Input 2
Vinput:

@0t

NS

o)
Input 2

MV input:

oe

Input 2

Thermal resistance input:

@ =
B
a

Input 2

F. Digital DIO interface:

S

Route 1 Route 2
29) pios  [28)| pios
(34) bGND  (34) DGND
Route 5 Route 6
(25)| pI09

(34) DGND

Route 9

(24) :

Input1

5y M 4
5@
(24— -

Input1

2 )

Input1

(22 &
i
(29)

Input1

o e

Route 3 Route 4

N

Route 7 Route 8

This DIO function is programmable and can be defined as input DI or output DO by parameter setting.

DI can only accept passive dry contactinput signal input.

DO is an open collector output. The maximum load capacity is 200MA, and an external 24V power
supply is required to drive the intermediate relay.

——= 9
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DIO9
DIO8
DIO7
DIO6
DIO5
DI04
DIO3
DIO2
DIO1
DGND

Input usage

DIO9
DIO8
DIO7
DIO6
DIO5
DIO4
DIO3
DIO2
DIO1
DGND

24V load

wiring diagram  Output usage wiring diagram

Note: DK2908 / DK29H8 only has 5 channels DIO. Each channel can define input / output through parameter
setting, and can be used in any combination.

G.Transmit output:

(9)| RETURN+

(10| DGND

H.Feed:

does not exceed 50MA, do

not use for other purposes. The product is designed for

20V+ (Feed 24V: Two-wire sensor dedicated isolation power supply, the maximum current
N\

@ GND  input, output, voltage isolation.

Two-wire senso

@
(8
(19
(20
(@

r connection method:

—sensor +

sensor -

Input

2 Two-wire connection

I. Carbon potential connection:

00

} Closed oxygen probe

—o sensor +

@ sensor -

MV
Input 2 oxygen probe

Input 1 thermocouple
(24) }

e 10—



Dk2900 series

Color screen PID process controller

Chapter 2 Display and Operation

Status Indicator

Measured value
set value

Operating time /

Fixed SV mode

program status indication | : o 12 07 02

— PV value

— SV value/OP value

— Output status bar

| [
The menu Turn page increase cut back

2.1 Panel introduction

Status Indicator:
9-channel DIO indicator: 11 ~ 19 are displayed as input, the background is yellow when open,

and green when closed.

Valve position percentage

As output, it displays O1 ~ 09, the open background is yellow, and the closed red.
Alarm indicator: A1 ~ A4 total 4 alarm outputs. The background color is red when there is an alarm.
Relay output status light: R1 ~ R4 have 4 relay output status, open yellow, close red.

Communication indicator: C1 (serial port 1), C2 (serial port 2). The received data shows green R1, R2.
The transmitted data shows red T1 and T2.
M/A/S: Mis displayed when the background of the indicator is red, indicating that it is currently in the

manual state.

When the background of the indicator is yellow, A is displayed, indicating that it is currently in

the automatic state.

When the background flashes red and yellow alternately, S is displayed, indicating that it is

currently in the standby state.

AT light: When the background of the indicator flashes alternately red and yellow, it means that the auto

tuning is currently in progress.

Measurement settings:
PV1: indicates the current 1 loop measurement value. Open circuit flashes S.break.
PV2: indicates the current 2-loop measurement value. Open circuit flashes S.break.
SV1: indicates the set value 1 for fixed SV mode control.

Sv2: indicates the fixed value 2 of SV mode control.

Program status indication:
1. Fixed SV mode:

Runtime

Day: days
Hour: hours
Min: minutes
Sec: seconds

o M —
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2. Program mode:

Current state of the program, Prog: program state (reverse display)

Current running segment number, Seg1-Seg50: remaining time of the current segment (when the total remaining
time of the program is greater than 30000LSB, display 30000LSB until less than 30000LSB)

Total remaining time, Total: total remaining time of the program

Cycles of program: Cycles

Block cycle times SegCyc: times

Wait: NO (no deviation waiting), YES (reverse display, deviation waiting)

Physical button:
@ Key: Press for 3 seconds to enter the main menu, a single key press to return to the previous
menu from the submenu.
S) Key: Bit selection key, enter the next menu function.
@ Key: Modify the parameter to increase the key, and read the next parameter.
D) Key: Modify the parameter to decrease the key, scroll through the previous parameter.

2.2 Operating instructions

A. The system displays the model number on the first row and the program version number on the
second row. After 25, display the input and output types of the two channels of the meter, and then
enter the main interface.

B. Enter the menu:

Press @ on the main interface, press and hold 3S to enter the system menu, press@ QD
to switch the submenu. PressC) to enter the password input interface. Press(to select the digit,
press @/@ to enter the password, enter the password correctly, wait 2 seconds, display PASS,
and enter the menu. No action if the password is wrong.
Press @ to return to the previous menu, and press (> to enter the next menu.
Parameter modification:
Press S to select the digit, press(D / QD to modify the parameter, wait for 2 seconds,
the interface flashes and the parameter value is automatically saved.
Exit the menu:
Any interface can press@ to return to the previous menu.
C. Long press (S to switch between automatic state / manual state / standby state.

D. M /QY Key usage instructions:
When manual: Press@to select the digit, press@ / @ to modify the output signal percentage.
When auto: fixed SV mode, press@ to select the digit, press@/@ to modify the set value SV.
In program running mode, press@ 3 seconds to pause / run switching, press (W)
3 seconds to end.
Panel key jump function: This function can only be executed when the program is paused and running.
The program cannot be started when the program is not running or stopped. During the program
operation, press the QD screento jump the jump interface Segment operations are as follows:

S
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DK2904 DK2904

Press Q) when the program is paused and running,  Press(A)/(WDto select the segment to jump.
Enter the skip section interface, currently segment 3. For example, if you want to jump to segment 6,
the display is as shown above.

Wait for 2. Displays NO,Press G&) Press (A (W to change NO to YES.
to exit to the measurement interface. Display YES and wait for 28 to

automatically execute the skip process.

E. When the configuration allows switching SV. Press@EDto enter the switch SV mode.
Press (D /QW) to switch to SV mode for 3s and enter the confirmation interface.
Select Yes, No, and automatically save and return after 3s.

In SV1/8V2 mode, switch between SV1 and SV2.
In SV1/Prog mode, switch between SV1 and Prog.

2.3 Menu and access code

The instrument has 12 groups of access menus Alarm, PID, PID Group, Output limit, Program, AT,
Prog select, Time setting and Config, Valve Feedback, Prog Fast SV, Modbus TCP.

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

—m 13—
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Press

Wait for 28

Password is displayed correctly PASS
Enter the corresponding menu

I e——

No action for wrong password

88888 ) ) ) . .
—» lllustration of the operation flow of the main menu switch of the instrument.
88888
Press
@ Alarm settings
PressS) PressCto select the digit
Alarm | ——==3f | Passcode
< Press@/@to modify 0001
A @ Press@
@ \ PID menu
| | pD Press®, PressCto select the digit [ Passcode
— .« 7| 0003
X > Press 6E) PressQvD /() to modify
QO y -
Press i
PID
oo ) Press@to select the d|g|L Pa;;?ede
— P ify
A > Press €2 ressQv)/(ADto modify
@ 4 Output limit
OL'ltp'ut Press(> PressCto select the d|g|t> Passcode
imit_ | PressCQv)/(ADto modify 0005
A D Press GE)
@ y Curve setting .
Program | PressC> PressCto select the dlglt; Passcode
< PressQv)/(ADto modify 0002
A D Press GE)
&) vy VDF
AT w» Press@to select the digit | Passcode
—_— >
< 7| 0004
'y @FfESS@ PressQv) /(P to modify
@ \ 4 P Program selection
Prog ﬁ) ress@to select the digit | Passcode
A -
select |[€— « 7| 0008
> Press 6E) PressQV) I(?Dto modify
© \ 4 Clock settings
Time @, Passcode Press@to select the digit | Passcode
A -
setting P‘ & Press(W) /(o modify | 0009
A > ress
@ v Valve position feedback
Valve Press(> > PressCto select the digit [Passcode
A -
Feedback | <€ PressQV)IDto modify ~ | 0071
A > Press GE)
@ \ 4 Prog Fast SV
Prog Press> > PressCto select the digit [Passcode
A
Fastsv_|< PressQW/(Mto modify ~ | 0012
A @ Press@
© y TCP communication
Modbus Press@ » Press@to select the digiL Passcode
TCP <t 7| 0013
T ®;ress® PressQV) /(2D to modify
@ \ 4 Config menu
~— Press -
Config |——=3] Press@to select the d|g|L Pa;_;cc;de
5

Press(V)I@Dto modify |

——
Press GE)

Parameter cycle display
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Chapter 3 Alarm

The alarm is used to prompt and generate an alarm signal when the process value exceeds the predetermined
limit. During the alarm, the alarm indicator lights AL1 ~ AL4 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 generate corresponding actions.

Analog alarm-its role is to monitor an analog quantity (value) to see if it exceeds a predetermined limit. The
analog alarm is to alarm the PV value, output value and other variables.

Analog alarm code and type:

Upper: Upper limit alarm, when the process value exceeds the predetermined limit

Lower: lower limit alarm, alarm when the process value is lower than the predetermined limit

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

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

Deviation Band: deviation band alarm, when the process value is higher or lower than the set value and
exceeds a predetermined limit

Heater Break: heater break alarm, when heater break condition is reached, heater break alarm will be generated

Input break: input sensor fault alarm

Program end: alarm when the program is running

Alarm type

Upper limit
& Process value (PV)

Upper deviation /

Set value (SV) Y / Deviation zone
Lower deviation

Lower limit

Output status >
Lower limitalam [ On [ on

Lower deviation alarm|  On ' On

Upper deviation alarm On

Deviation with alarm On On On

Upper limit alarm On

Diagram of various simulated alarm types when PV changes

w1
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A. Upper limit alarm, when the process variable PV exceeds the set upper limit.
The hysteresis is the difference between the process value of the alarm opening and the process value of the
shutdown. It is used to prevent the relay from frequently operating

mV A
Alarm ON
Alarm OFF
Alarm value =P = = = f= === =\ === == - EEES CEEREL \EEEEERR L
Backlashi
t
>
B. Lower limit alarm, when the process variable PV exceeds the set lower limit.
mV A
Alarm ON
Alarm OFF
Backlash¢
Alarmvalue=—P> |- == === s e e g e e e e NG o - -
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 A
Alarm ON
Alarm OFF
...... Y...-.....-.._‘Alarmvalue
Backlash AR
Work | . e
set point ~—~ \
t'

Process variable
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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.

PV A

—‘ Alarm ON
L Alarm OFF

Working adjustment point

Process variable

E. Deviation band alarm, alarm when the difference between PV and SV exceeds the deviation band.
A

Alarm ON

PV

Alarm OFF

Working
—l
adjustment”™ Alarm value!

point | T\ N
Backlash

N\ Process variable t

Deviation band alarms are used to monitor process variables and work adjustment points, and constantly
compare their deviations with alarm set points. If the deviation is higher than the alarm setting value,
or negative is lower than the alarm setting value, the alarm status will be activated.

—— 17
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Menu Alarm (access code 1)

Number| Parameter name Upper row display| Show below | Value range Defaults

Alarm 1 set value /

1 | i setvaie Alarm Value | -99999~99999 0
deviation value

2 Alarm 1 action difference Alarm Hysteresis | 0~2000LSB 0

3 | Alam T action delay Action delay | 0~600S 0
Alarm 2 I iati

g | Marm 2 setvalue/ deviation Alarm Value | -99999~99999 0
value
Alarm 2 action backlash

5 |Alarm 2 action backlas Alarm2 | Hysteresis | 0~2000LSB 0

6 Alarm 2 action delay time Action delay | 0~6005 0

7 Alarm 3 set value / deviation Alarm Value | -99999~99999 0
value
Alarm 3 action difference

8 Alarm3 Hysteresis | 0~2000LSB 0
Alarm 3 action dela

9 / Action delay | 0~600S 0

10 Alarm 4 set value / deviation Alarm Value | -99999~99999 0
value
Alarm 4 action backlash

1 Alarm4 Hysteresis | 0~2000LSB 0
Alarm 4 action dela

12 y Action delay | 0~600S 0
Heater disconnection

13| Jarm value Heater Value | Break Value | -99999~99999 0

14 | Heater disconnection Heater Output | Normal Output | 0.0%~100.0% 0.0
judgment output value

The set value of the alarm indicates the alarm value when the upper and lower limit alarms are made; 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 being applied too frequently and sensitively in some occasions, the alarm
return difference can be added appropriately.

In order to avoid that the system alarm relay is applied too frequently and sensitively in some occasions, the alarm action
delay time can be set.

Description of heater disconnection alarm:

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

For example: the heater break alarm value is 100A, the heater break judgment output value is 25%, when the PV2 input
signal is less than 100A and the main control output value is greater than 25%, the heater break alarm is triggered, the
corresponding alarm The relay pulls in.
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An explanatory diagram of the operation process of instrument parameter modification
(parameter values are for example use only).

88888
88888

Press | 4 Press

173

@ Press

\4 @Press®to select the digit

Passcode Passcode
0000 0001

PressQv) (7D to modify

Wait 2s
Show PASS
Enter the menu

PressQV)/(@Dto modif
Press>) Alarm Press (GEX

Alarm value] Alarm value]

Press!
10.0 < ¢ @

0.0 Alarm valu @ P Alarm1
Press A

Wait 2 seconds, save the parameters ~ Press GEY ®| |®

Press(v)/(PDto modif \ 4

Alarm1

Press
Hysteresis ¢ Hysteresis P‘ress@ Alarm1
10.0 0.0 P> |Hysteresis @

| Wait 2 seconds, save the parameters Press@ ®T ®
PressQV)/(Mto modi A4
Action dela Action dela <_Press@ Alarm1

10.0 i
0.0 Action dela v
| Wait 2 seconds, save the parameters  PressGE) Setthe same | Alarm

Alarm1]| Alarm2

Press

Press@
@ [®

PressQv)/(Dto modif
Press> PressS PressGEX
Break Value Break Value | «——=—|Heater Value| €——=— Alarm
0 0 3| Break Value P|Heater Value|
o PressGEX

| Wait 2 seconds, save the parameters ~ Press GE)

Q| | @
PressQVD/(@Dto modif \4

Press Press
Normal Outouf Normal Outpu <_® Heater Output 42 Alarm Press@
10 < 0 3 fNormal Outpuf | Heater Output,
= Press@

| Wait 2 seconds, save the parameters ~ PressGE)|
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Chapter 4 Auto-tuning

Tuning: Set control parameters (PID parameters) that match the system characteristics to achieve better

control results.

A good control effect is:

Stable, the process value is stable at the set point, and there is no fluctuation in a straight line.

There is no overshoot.

It can recover quickly when the external disturbance causes deviation.

Auto-tuning: The controller adopts unit step-by-step tuning to automatically calculate and set PID parameters.

Unit step setting: make the process value fluctuate by making the output fully open and fully closed.
Calculate each control parameter according to the amplitude and oscillation period.

If the system does not allow full power heating or cooling, it can be limited by output limiting. Of course, it is
necessary to ensure that the process value can have a certain amplitude of oscillation to calculate the control parameters.

Auto-tuning can be done at any time, but usually only once during initial commissioning.

Itis best to perform auto-tuning when the process value is room temperature and the set value is the normal
operating value. This can make the control more accurate and stable.

A
sV

Generally, the output will be maximized after the start of tuning,
and the output will be turned off when the PV reaches the set
value of SV. This causes the process value to oscillate, thereby
calculating the control parameters.

- T

Note: Before auto-tuning, pay attention to the setting of integral and derivative time parameters. If the time constant is 0, the
corresponding function is turned off. For example, if you want to implement PI control, set the derivative time to 0 to close the
derivative function. The auto-tuning control method is divided into four modes: P, PI, PD and PID.

Auto tuning menu AT parameter table (access password 4)

Number | Parameter name | Upper row display | Show below|  Explanation Defaults
1 Start main auto Au.to At 0- Disable disable auto tuning, 0
tuning Seting 1- Enable start auto tuning
PID

E—al
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Chapter 5 System PID Parameters

P : Proportional band

The proportional band P represents the proportional relationship between the output control amount and the
deviation. The larger the value of the parameter P of the instrument proportional band, 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 static errors. As long as the deviation exists, the integral
action moves the control amount in the direction of eliminating the deviation. The integral time is a unit indicating
the strength of the integral. The shorter the integral time set by the instrument, the stronger the integral function .
(For example, the integration time of the instrument is set to 200s, which means that for the current fixed deviation,
the output of the integration function will reach the same output as the proportional function in 200s)

d: differential time

Proportional action and integral action are corrections to the control result. The action response speed is slow.
Differential action is supplemented to eliminate its shortcomings. Differential action corrects the output according
to the speed of deviation, so that the control process returns to the original In the control state, the dif ferential time
is the unit indicating the differential intensity. The longer the differential time set by the meter, the stronger the
correction of the control amount caused by the differential action of the meter.

It can be seen from the above that the combination of the three advantages of the rapidity of the proportional
action, the thoroughness of the integral action, and the advancement of the dif ferential action constitute an ideal
PID regulator.

Most systems can set the best parameters of the system through the self-tuning of the system, but experienced
engineers can directly input the PID parameters of the system to achieve precise control.

In some occasions, the PID control parameters obtained by auto-tuning may not be the best value, so the control
effect of the instrument after auto-tuning may not be optimal. If the accuracy requirements of the control system cannot
be met, you can manually set and fine-tune these several The value of the parameter enables the system to achieve
a satisfactory control effect.

1. Selection of proportional band P. Because the size of P directly affects the overshoot, transition time and steady-state
error of the system, the selection of P is particularly important. When the proportional band P decreases, the system
moves sensitively and speeds up; but it is too small, the overshoot increases, the number of oscillations increases,

and the adjustment time is too long; if P increases, the system will tend to be stable; if P is too large, the system will
operate slow. The size of P is inversely proportional to the steady-state error. Reducing the proportional effect can
reduce the steady-state error and improve the control accuracy.

2. Selection of integration time |. The integral action is designed to eliminate the steady-state error. The integration time
I is inversely proportional to the strength of the integral action. If | is too small, too strong an integral action will make
the system unstable and the number of oscillations is large. If | is too large, it will affect the system performance
Weakened, can not eliminate the steady-state error.

3. Selection of differential time d. Differential control can predict deviations and produce an advance correction effect,
which can better improve the dynamic characteristics. However, when d is too large or too small, the overshoot and
adjustment time will increase. When controlling quantities such as pressure, speed, etc. that are substantially hysteretic,
d should be as small as possible.
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It can be seen from the above analysis that the selection of the three parameters affects and restricts each
other, and is also constrained by various actual factors. It is necessary to make a compromise choice based on the
specific operating conditions and control requirements.

PID control menu PID (access password 3)

Number |Parameter name Upper row displa Show below Value range Defaults
1 Proportional band PID-Primary Proportional band 0~99999 20
(PID for
2 integral single output, Integration time 0~3600 120
reaction PID
3 |differential for dual Differential time 0.0~360.0 10.0
output)
4 Control hysteresis On-Off Hysteresis 0~2000LSB 1
5 Switch control cycle Switching cycle 0.1~200.0S 2.0
6 Proportional band PID- Proportional band 0~99999 20
Secondary
7 lintegral (PIDis active | |ntegration time 0~3600 120
when dual
8 |gifferential output) Differential time 0.0~360.0 10.0
9 Control hysteresis On-Off HyStereSiS 0~2000LSB 1
10 |Switch control cycle Switching cycle 0.1~200.0S 2.0
11 |Cooling dead zone Output2 No action 0~1000LSB 0
12 le'ferelntlal ftter PID config Diff regulation 1~10 1
coefficient
13 [Suppression of Pb Lower SV PID Work 1.0~4.0 10
overshoot parameters coefficient
Suppress overshoot
14 Upper SV PID Work 1.0~4.0 1.0
parameters
15 |System reservation
16 |System reservation

Note: As the value of the differential filter coefficient increases, the differential effect weakens.

Control hysteresis parameter On-Off Hysteresis indicates hysteresis setting during bit control.
Switching cycle Switching cycle indicates the duty cycle setting time when the solid state relay output and the thyristor output.
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Cooling difference
dead zone

sv
Heating difference

heating

Refrigeration W
Dead zone effect

A

........... > Heating and cooling are controlled by switch
---------- =) Setting value = 200°C

Control return difference 1=10 C
Control return difference 2= 15 °C
Dead zone =5 C

\/

Suppress the overshoot or downshoot parameters: that is lower or higher than SV (1.0 ~ 4.0) times
the proportional band starts PID control.

sV / I
» t »
Reduce the suppression of overshoot Increase the suppression overshoot
parameters and reduce undershoot. parameter and reduce the overshoot.
0 \ |
SV T
—» t » t
Reduce the overshoot parameter under Increase the undershoot overshoot
suppression and reduce undershoot. parameter and reduce the undershoot.
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Chapter 6 Instrument Configuration Parameter Setting

Introduce the function of the instrument configuration menu, enter the Config menu at this level, and access the
password 2658, which must be configured by an experienced engineer.
6.1 Instrument function selection menu Instrument

compensation type

Molecular Menu Explanation Value range Defaults
Key Lock Panel key lock *1 0-Disable , 1- Enable 0
Manual control Panel manual / 0-Auto, 1- Auto-Manual allows automatic / manual switching, 1
2-Auto-Manual-Standby allows automatic / manual / standby
automatic enable switching
Switch Program 8V1/PROG switching | 0-sV1 fixed SV1 mode, 1- Prog fixed Prog mode, 0
2-8V1-Prog Enable SV1-Prog switching
Switch Sv2 0-SV1 fixed SV1 mode, 1-SV2 fixed SV2 mode, 0
SV1/8V2 switching 2-8V1-8V2 Enable SV1-SV2 switching
Switch function  |Program enable 0- Switch to SV2 Fixed point PID control (SV1 / SV2)switching 0
1- Switch to Prog allows SV1 / PROG mode switching
.. [Temperature unit . R
Temperature unit ) 0-°C, 1-°F, 2-K Absolute temperature 0
conversion
Digital filter Digital filter time 0.1~100.0 second 10
0-Single OP1 single output,
Control mod control method ~ *2 0
ontrol mode 1-Double OP1 + OP2 dual output (heating and cooling)
2-Valve open loop valve control without feedback
3-Valve feedback with feedback valve control
4-Single OP1 + DO2 fire control (the second output is a relay,
and the output value is greater than or equal to 3.0% to maintain
the conduction state)
PID mode 0~ 2 (0- PID classic PID; 1- PID Diff-PV differentiates PV; 0
PID mode 2- PID PD-PV without overshoot algorithm;)
SV upper limit Sv can set upper limit | -99999~99999 1000
SV lower limit Sv can set lower limit -99999~99999 0
SV1to SV2 Rate  [SV1to SV2ramprate | 0-10000
Display unit Engineering unit  *3 | 0~35 0
. . Cold junction
Cold junction ! 0-3: O-Internal , 1-0°C ,2- 45°C ,3- 50°C 0
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*71: When the panel keys are locked, the keys cannot be used. Press @ key will prompt Key Lock, pres@to enter
Unlock interface, input: 2900, after unlocking, you can temporarily perform function operation. Continue to lock after exiting.
To unlock completely, you must enter the Config menu to turn off the panel key lock function.
*2: In control mode: master control output 1 can only be used for master control output.
In heating and cooling, the main control output 1 is used for heating output control, and the main control output 2 is used
for cooling control output.
*3: Engineering unit:
0-NONE, 1-PH, 2-mmHg, 3-Ohms, 4-Bar, 5-mBar, 6-%RH, 7-PSl, 8-PSIG, 9-%02, 10-PPM,
11-%C0O2, 12-%CO, 13-%CP, 14-V, 15-KV, 16-mV, 17-A, 18-mA, 19-KA, 20-W, 21-KW,
22-Kg, 23-g, 24-°C, 25-°F, 26-K, 27-t/s, 28-t/m, 29-t/h, 30-m3/s, 31-m3/m, 32-m3/h, 33-kg/s,
34-kg/m, 35-kg/h, 36-L, 37-L/s, 38-L/m, 39-L/h, 40-t, 41-m3,

6.2 Main input channel configuration PV1 input,

Molecular Menu Explanation Value range Defaults
Input type Input type 0 ~ 46: 47 signal types, see input type table 0
Display upper limit Display cap -99999~99999 1300
Display lower limit Show lower limit -99999~99999 -200
Display dot 0 ~ 4 decimal places, the corresponding display 0

Decimal places i5:10000, 1000.0,100.00, 10.000, 1.0000
Input exception Input exception handling | 0-NO Output to output preset value 0

1-KEEP Output Maintain the output before opening

Fixed output Input abnormal 0.0~100.0 0.0
preset value

Offset Offset ~1000 ~ 1000LSB 0

Custom input Custom nonlinear enable| 0-Disable , 1- Enable 0

System reservation

System reservation

6.2.1 Input exception failure strategy:

Sensor input exception handling is a fault strategy processing method when the sensor input is wrong, and is an
important guarantee for the control system.
6.2.2 Offset:

All ranges of the instrument have undergone strict calibration before leaving 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. PV Offset is to add a fixed offset
in the whole range.
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Display reading
A

y

Factory calibration

T Fixed offset

\

6.2.3 Cold junction compensation type:

The principle of thermocouple measuring temperature is to measure the temperature difference potential between the measuring
end and the reference end of the thermocouple. Therefore, you must know the temperature of the reference terminal to calculate the
temperature of the measuring terminal. There are two methods: one is to fix the reference terminal under a certain known temperature
environment. Another method is to measure the reference temperature directly by the meter.
6.2.3.1 Internal compensation
The controller has a temperature detection element to measure the temperature of the thermocouple reference
terminal for compensation calculation. To achieve high compensation accuracy and adapt to a variety of thermocouples.
The instrument has a built-in high-precision temperature measurement compensation component as the default
compensation configuration.
6.2.3.2 Freezing point
The ice bottle uses basic physical principles. The ice bottle is filled with a pure ice-water mixture and its
temperature is 0 ° C under normal pressure.
The electronic ice bottle is cooled by a semiconductor refrigerator, and a high-precision temperature sensor is
used for measurement and control to stabilize the temperature at 0 ° C.
Put the reference end of the thermocouple in the ice bottle and connect it to the controller with copper wire. The
controller obtains the measurement signal with the 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 just the opposite of the electronic ice bottle. It uses heating to stabilize the temperature at a
certain value. This controller allows the use of a 45 ° C or 50 ° C thermostat as the reference potential for thermocouples.
6.2.3.4 Compensation wire
Because the internal compensation of the instrument only measures the temperature of the terminal of the instrument,
and the length of the thermocouple itself is not enough to connect to the terminal of the instrument. If connected with ordinary
wires, the cold end of the thermocouple will be different from the cold end of the instrument, which will cause measurement
errors. The most commonly used method is to connect the cold end of the thermocouple to the meter with a compensation
wire corresponding to the thermocouple. Since the characteristics of the compensation line are the same as the
thermocouple, this is equivalent to extending the thermocouple. So there will be no errors.
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6.3 Second input channel parameters: PV2 input

Molecular Menu Explanation Value range Defaults
Pv2 function Auxiliary channel 0-Disable, 1-Heater break alarm, 2-Position feedback, 0
function *1 3-Remote-SV, 4-Double input dual input high and

low temperature switching,

5-Double PV dual sensor redundancy

6-PV Math Input 1 and Input 2 analog operation function
7-PV1 Pv2 Dev PV1 minus PV2 difference alarm purpose

Input type Input type 0 ~ 46: 47 signal types, see input type table 28

Display upper limit | pjgplay cap -99999~99999 10000

Display lower limit Show lower limit -99999~99999 0

Display dot ) 0 ~ 4 decimal places, the corresponding display 0
Decimal places is:10000, 1000.0,100.00, 10.000, 1.0000

Input exception Input exception handling| 0~1: 0-No Output ,1-Keep Output 0

Fixed output Input abnorml 0.0~100.0 0.0
preset value

Offset Offset -1000 ~ 1000LSB 0

*1: Auxiliary channel function description:
1. Sensor signal input for heater disconnection detection, to determine heater disconnection open circuit protection
through the set alarm value.

2. The input signal of the remote control setting value is enabled. Process control setpoints are set by changes in input
signals. Only valid in single-point SV mode.
3. When the system uses two kinds of high and low temperature measurement sensors, the second input is used as the
input source of the high temperature switching sensor.
4. When the auxiliary input is used as a remote SV and high and low temperature switching function, the input type resolution
description:
A. When the main input channel input type is temperature signal: 0.1 degree resolution.
B. When the input type of the main input channel is analog signal:
Set the resolution according to the decimal point, the two channels must have the same resolution. That is, the main
input and the auxiliary input maintain the same number of decimal places.
5. Dual sensor redundancy description:
The controller can use 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 same sensor type must be used to use this
function. At the same time, it is necessary to set the output preset value when input 2 is open.
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6.4 computation: PV Math

Molecular Menu Explanation Value range Defaults
Operation computation 0~14, 0
0-Disable ,

1-Addition , namely PV1+PV2

2-subtraction , namely PV1-PV2
3-multiplication , namely PV1*PV2
4-division , namely PV1/PV2

5-absolute value , namely | PV1-PV2 |
6-maximum, namely PV1 and PV2 have large values
7- minimum , namely PV1 and PV2 values are small
8- power, namely PV17"?

9-square root, namely vPv1

10-logarithm , namely base 10 logarithm of Pv1
11-natural logarithm, The logarithm of PV1 with e as
the base, log.PV1

12-exponent , namely e™’

13-10 power , namely 10™

14-Carburization Carbon potential control function

Operation result

Displ limit -99999~99999 10000
Ispidy Uipper fimi display upper limit
Display lower fimit | OPeration result -99999~99999 0
display lower limit
. Decimal places of ! - .
Display dot 0 ~ 4 decimal places, the corresponding display is:10000, 0

operation result
1000.0, 100.00, 10.000, 1.0000

System reservation

System reservation

output value
(Operation result)

Enter 1
Input 1 converter Math Operator

Enter 2

25

Input 2 converter

The mathematical operator is a process controller that performs
mathematical operations on two input Pvs
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6.5 Dual sensor switching Double input

Molecular Menu Explanation Value range Defaults

Switch to input2 Upper limit - -99999~99999 1200
switching point

Switch to input1 Lower limit -99999~99999 1000
switching point

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

The chart below shows the switching of two sensors. The high switching point (2 to 3) is the high point at which the
first sensor works and is determined by the ‘Switch to input2’ parameter. The low switching point (1 to 2) is the low point of
the second sensor operation, which is determined by the ‘Switch to input1’ parameter. Between these two points, the
controller performs smooth calculations.

Enter 1

<]

Low temperature thermocouple

Enter 2

High temperature thermocouple or pyrometer

temperature A

2/3
1/2

DK2900

1

The controller uses a high temperature sensor

€— Use two sensors simultaneously

The controller uses a low temperature sensor completely
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6.6 Main control output 1 function configuration Output1
Molecular Menu Explanation Value range Defaults
Output type Output 1 0-Linear output linear output, 1-Relay, 0
function 2-Transistor solid state relay, 3- Thyristor SCR
Mode of action Output effect 0-Reaction  1-Positive action 0
Linear output Output 1 signal 0- 4-20MA , 1-0-10MA ,2- 0-20MA, 3-0-10V, 0
type type 4-2-10V, 5-0-5V, 6-1-5V
Output upper limit | Output upper limit 0.0~100.0 100.0
Output lower limit | Output lower limit 0.0~100.0 0.0
System reservation
6.7 Main control output 2 function configuration  Output2
Molecular Menu Explanation Value range Defaults
Output type Output 2 0-Linear output linear output, 1-Relay, 0
function 2-Transistor solid state relay, 3- Thyristor SCR
Mode of action Output effect Fixed, 1-Positive action 1
Linear output type | Output2signal type Same as Output1 0
Output upper limit | Output upper limit 0.0~100.0 100.0
Output lower limit | Output lower limit 0.0~100.0 0.0

System reservation

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

automatically configured as positive action
6.8 Transmission function configuration

Transmitter

Molecular Menu Explanation Value range Defaults
Linear output Transmitting signal 0: 4-20MA, 1: 0-10MA,2: 0-20MA 3: 0-10V ,4: 0
type type 2-10V ,5: 0-5V, 6: 1-5V
Upper limit Upper transmission limit -99999~99999 1000
Lower limit Lower transmission limit -99999~99999 0
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Molecular Menu Explanation Value range Defaults
Select content Transmission ' 0-PV Transmit measured value, 0
parameter selection 1-SV Transmit the set value,
2- Output Transmit output value,
3-PV SV Dev PV minus SV difference,
4-SV PV Dev SV minus PV difference,
5-PV1 PV2 Dev PV1 minus PV2 difference,
6-PV2 PV1 Dev PV2 minus PV1 difference,
7-PV1 PV2 Dev Abs PV/1 minus PV2 absolute difference
Note: The difference transmission function between input 1 and input 2 needs to enable input 2 function.
6.9 Communication function configuration Communication1
Molecular Menu Explanation Value range Defaults
Baud rate Baud rate 0- 4800, 1- 9600, 2-19200 2
Parity Vertfication 0- NONE no parity,, 1-ODD odd parity, 2- EVEN even parity 2
method
Delay time ms Communication 0~60mS 0
delay
Addr mailing address 1~ 247, when the online control is started, the instrument is 1
ess 9 automatically upgraded to the master station, and the address
is the slave address of the device to be controlled (single mode)
Slave Reg Slave register 0-10000 301
address address
Master function | Online control 0-12 ; 0
function 0-Disable  Forbid
1-Single SV Single SV o
2-Single OP Single OP Main site
3-Single SV Mul 10 Single SV multiplied by 10 | peer-to-peer
4-Single OP Mul 10 Single OP multiplied by 10 | mode
5-Single SV Div 10 Single SV divided by 10
6-Single OP Div 10 Single OP divided by 10
7-More SV Multi SV
8-More OP Multi OP
9-More SV Mul 10 Multi SV multiplied by 10 Main site to
10-More OP Mul 10 Multi OP multiplied by 10 many mode
11-More SV Div 10 Multi SV divided by 10
12-More OP Div 10 Multi OP divided by 10
Modbus etter of 0-Modbus RTU, 1-Modbus TCP 0
agreement
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6.Communication function configuration = Communication2

Molecular Menu Explanation Value range Defaults
Baud rate Baud rate 0- 4800, 1- 9600, 2-19200 2
Pari Verification ) ) .
arity 0- NONE no parity,, 1-ODD odd parity, 2- EVEN even parity 2
method
Delay time ms Communication 0~60mS 0
delay
Address mailing address 1~ 247,.when the online control is staneq, the instrument is 1
automatically upgraded to the master station, and the address
is the slave address of the device to be controlled (single mode)
Slave Reg Slave register 0-10000 301
address address
Master function | Online control 0-12 ; 0
function 0-Disable  Forbid
1-Single SV Single SV o
2-Single OP Single OP Main site
3-Single SV Mul 10 Single SV multiplied by 10 | peer-to-peer
4-Single OP Mul 10 Single OP multiplied by 10 | mode
5-Single SV Div 10 Single SV divided by 10
6-Single OP Div 10 Single OP divided by 10
7-More SV Multi SV
8-More OP Multi OP
9-More SV Mul 10 Multi SV multiplied by 10 Main site to
10-More OP Mul 10 Multi OP multiplied by 10 many mode
11-More SV Div 10 Multi SV divided by 10

12-More OP Div 10 Multi OP divided by 10

RS485

/
Ethernet

DK2904
Dk2900 temperature controller communicates with the host computer at the same time communication

control power regulator example, can control up to 64 units

RS485

Note: When used as the single master station mode, the communication address
Address parameter is used as the slave station address.

JD Power regulator ~ JD Power regulator JD Power regulator
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RS485

/ RS485

Ethernet | |

o

Dk2904

I
i
I

DK2904

o E
DK2904 Dk2904

Dk2900 temperature controller communicates with the host computer while master-slave
control other temperature controller example diagram, can control up to 64

6.B Alarm function configuration Alarm

Molecular Menu Explanation Value range Defaults|
Alarm1 Alarm 1 type setting 0-NONE, 0
1-Upper upper limit alarm,
Alarm2 Alarm 2 type setting | 2-Lower lower limit alarm,
3-Upper Deviation Upper deviation alarm
Alarm3 Alarm 3 type setting 4-Lower Deviation lower deviation alarm,
5-Deviation Band deviation band alarm
Alarm4 Alarm 4 type setting | 6-Heater break heater break alarm
7-Input break sensor failure alarm
8-Program end program end alarm
9-Carbon clean Carbon potential control cleaning function
10-PV1 PV2 Dev PV1 minus PV2 difference alarm
11-PV2 PV1 Dev PV2 minus PV1 difference alarm
12-PV1 PV2 Dev Abs PV1 minus PV?2 difference
absolute value alarm
X Power-on alarm .
Power-on exemption . . 0- Disable , 1- Enable 0
exemption function
Relay logic inverse Alarm relay action 0- Disable , 1- Enable 0

logic

System reservation

System reservation
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6.C DIO function definition, Digital 10 set

Molecular Menu | Value range Defaults
DIO1 DIO function definition, parameter range 0-1: 0-output, 1-input 0
DIO2 DIO function definition, parameter range 0-1: 0-output, 1-input 0
DIO3 DIO function definition, parameter range 0-1: 0-output, 1-input 0
DI04 DIO function definition, parameter range 0-1: 0-output, 1-input 0
DIO5S DIO function definition, parameter range 0-1: 0-output, 1-input 0
DIO6 DIO function definition, parameter range 0-1: 0-output, 1-input 0
DIO7 DIO function definition, parameter range 0-1: 0-output, 1-input 0
DIO8 DIO function definition, parameter range 0-1: 0-output, 1-input 0
DIO9 DIO function definition, parameter range 0-1: 0-output, 1-input 0
6.D DI function configuration Digital Input

Molecular Menu | Value range Defaults
DI1 0-19: 0-Disable None, 0

1-Auto-Manu Switch manual automatic (close manual, open automatic),

2-Remote SV remote setting (close analog analog PV2 remote setting, open local setting),
DI2 3-Auto setting PID self-tuning,

4-Program run to run the program,

5-Program hold
DI3 6-Program reset The program stops,

7-Prog seg step next In order to switch the segment quickly, jump to the next segment
DI4 while the program is running,

8-Prog seg step back Jump to the previous paragraph while the program is running,

9- Slow start (close standby state, open slow start),
DI 10-Switch to SV2 Switch SV (close SV2, open Sv1),

11-Switch to Prog Switch Prog (close Prog, open Sv1),

12-Program Curve Switch to the next program process curve. ,
DI6 13-Output standby (closed standby),

14-Key Lock Key lock (close lock)

15-Prog fast 5 program runs 5 times faster
DI7 16-Prog fast 10 program runs at 10 times speed

17-Prog fast 20 program runs at 20 times speed

18-Prog fast 30 program runs at 30 times speed
DI8 19-Carbon clean Carbon potential control manual cleaning
DI9
Slow start time | Slow start time after power on, range 0 ~ 999, unit: second 0
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6.E DO function configuration

Digital Output

function closing time

Molecular Menu Parameter content Value range Defaults
DO time unit Do time scale time unit | 0-Hour , 1-Minute , 2-Second 1
DOT1 function Do function definition | 0-7; 0-Disable None, 0
1-COMM write communication write status,
2-Prog time output fixed time scale mode of the
CONFIG menu / block definition time scale mode
3-Prog set output specifies the entire process of a
certain section of the program,
4-Prog reset program reset instruction,
5-Prog run program running instructions,
6-Prog hold program suspension instruction,
7-Prog end Program end indication
DO off time Do time marker 0-30000 0
function off time
DO1 on time Do time scale 0-30000 0
function closing time
DO2 function Do function definition 0-7; Same as Do1 0
Do time marker
DO2 off time " . 0-30000 0
function off time
. Do time scale
DO2 on time . . . 0-30000 0
function closing time
DO3 function Do function definition 0-7; Same as Do1 0
. Do time marker
DO3 off time . . 0-30000 0
function off time
. Do time scale
DO3 on time f . . . 0-30000 0
unction closing time
DO4 function Do function definition 0-7; Same as Do1 0
Do time marker
DO4 off time . . 0-30000 0
function off time
. Do time scale
DO4 on time . . . 0-30000 0
function closing time
DOS5 function Do function definition 0-7; Same as Do1 0
DOS off time Do time marker 0-30000 0
function off time
Do ti |
DOS5 on time otmescale 0-30000 0
function closing time
DO6 function Do function definition 0-7; Same as Do1 0
DO6 off time Do time marker 0-30000 0
function off time
DO6 on time Do time scale 0-30000 0
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Molecular Menu Parameter content Value range Defaults
DO7 function Do function definition 0-7; Same as Do1 0
. Do time marker
DO7 off time . . 0-30000 0
function off time
. Do time scale
DO7 on time . . . 0-30000 0
function closing time
DOS8 function Do function definition 0-7; Same as Dol 0
R Do time marker
DO8 off time . . 0-30000 0
function off time
. Do time scale
DO8 on time . . . 0-30000 0
function closing time
D09 function Do function definition 0-7; Same as Do1 0
DO off time Do time marker 0-30000 0
function off time
Do ti |
DO on time ofimescale 0-30000 0
function closing time
System reservation

Fixed time scale mode

SV A
1000
800
400
0 100 300 400 500 700 time(mﬁ)
off 50 off 0 off 10
DO1 DO2 03
on 30 on 50 on 100
A

D02 I_" I—l‘ I_l‘ I_‘ I—:
oor |1 o

700; time(min)

o 36 p—
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Block definition time stamping mode

SVA
1000

800

400
81

S2

S4

S3
‘ S5

0 100

DO: 6
S1 off: 50
on: 30

DO9

200

S2

DO: 256
off: 0 S3
on: 100

; i i »
300 400 500 600 700 time(mﬁ])

DO:15
off: 20 S4
on: 50

DO: 12
off: 50 S5
on: 100

DO: 0
off: 50
on: 50

DO8

DO7

DO6

DO5

DO4

DO3

_H‘
or | L

1171

DO1

200

L A - . .
300 400 500 600 700~ time(min)
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6.F 8-point linearization of main input

Custom input

Molecular Menu  |Explanation Value range Defaults
Electrical val f

Electrical value 1 | Voltage and current ec rlca. value range o 0
current input type (0-20000LSB)

Display value 1 Display value The engineering value corresponding to the 0
current electrical input type (-99999 ~ 99999LSB)

Electrical value 2 | Voltage and current| Same as Electrical value 1 0

Display value 2 Display value Same as Display value 1 0

Electrical value 8 |Voltage and current| Same as Electrical value 1 0

Display value 8 Display value Same as Display value 1 0

Output high A}.

Output 2 (to 8)

Output low

.

‘-_Invalid déta point

A S "5 >
Input low  Input 1 (to 8) Input high

The function is to generate the output value by linearizing the input value through
an 8-point linearization table. (The voltage and current values must be in the rising state.)
Using this function, the input value must be rising (the display value may or may not be).

Description:

The input types supported by custom nonlinear input are:

20mV, 100mV ;
0-10mA, 0-20mA. 4-20mA;
0-1v, 0-2V. 0-5V. 1-5V_ 0-10V, 2-10V;

(LSB : 0.01mV)

(LSB: 0.001mA)

(LSB: 1mV)
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6.G Valve control

Numberingl Submenu Molecular Menu Explanation Value range Defaults
1 Value Full stroke time Valve full travel time, unit: second 0.1-300.0 30
control

Valve action minimum time,

2 Minimum pulse time . . 0.0-100.0 2.0
unit: second, 0-automatic

3 Feedback loop open Open valve processing method. 0-2 0
0- Close, 1- Open, 3- No action
Valve action dead zone,

4 Control Dead Zone 0.1-10.0 20
output percentage

5 System reservation

6 System reservation

7 System reservation|

8 System reservation

6.H Carbon potential control
Numbering| Submenu Molecular Menu Explanation Value range Defaults
1 Carburiza | CO Percent Co concentration percentage 15-36 32
-tion - -

2 Clean wait -min | Automatic cleaning 1-480 240
interval, unit: minute

3 Clean time -sec | Automatic cleaning 1-300 10
time, unit: second

4 System reservation

5 System reservation

6 System reservation

7 System reservation

8 System reservation

L
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Chapter 7 Valve Feedback Upper and Lower Limit Setting

Valve Feedback Menu (access code 11)

Numbering| Submenu Molecular Menu Explanation Value range Defaults
" Start upper
1 Position| Fyll open limi PP 0~1, 0- Disable , 1- Enable 0
Setting imit setting
Start lower N
2 Full close limi . 0~1, 0- Disable , 1- Enable 0
imit tuning
Upper limit
3 Upper Percentage pp. % Of full scale 0.00
setting result
Lower limit
4 Lower Percentage . % Of full scale 0.00
setting result
5 System reservation
6 System reservation
7 System reservation
8 System reservation

Note: For valve feedback timing, input 2 function must be set to valve feedback, and the
upper and lower limits of input 2 range are automatically set to 0-10000. After the valve is
fully opened, the upper limit is enabled and saved after 10 seconds; after the valve is fully
closed, the lower limit is enabled and saved after 10 seconds.
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Chapter 8 Group PID Function

PID Group Menu (access code 6)

PID-G1 Molecular Menu Value range Defaults | Explanation
] Group 1
Pb-Primary 0~99999 20 proportional band 1
] Group 1
I-Primary 0~3600 120 integration time 1
) Group 1
D-Primar 0.0~360.0 10.0
ary differential time 1
Group 1
Pb-Secondary 0~99999 20 proportional band 2
|-Secondary 0~3600 120 .GrOUP 1‘ :
integration time 2
D-Secondary 0.0~360.0 10.0 G.rouP 1 o
differential time 2
PID-G10 Pb-Primary 0~99999 20 eroup 1-0
proportional band 1
I-Primary 0~3600 120 Group 10
integration time 1
D-Primary 0.0~360.0 10.0 Group 19
differential time 1
Pb-Secondary 0~99999 20 Group 1-0
proportional band 2
I-Secondary 0~3600 120 Group 10
integration time 2
D-Secondary 0.0~360.0 10.0 Group 10

differential time 2

The meter can set up 10 groups of PID calling functions.
In the program curve mode, different PID group parameters can be called according to the
curve segment settings. In order to meet the control accuracy of the controlled object under

different control states (high temperature \ low temperature \ constant temperature \ rise \ fall).
In the fixed SV mode, the group PID can be called with the group output parameters to
achieve different PIDs at different temperatures.

The group PID is called when the output limiter function and the program curve function

are enabled, to better adapt to various operating conditions of the system.

PID parameter description:

1. When the system does not enable group PID, the auto-tuning result is saved to 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 to the current group PID.

3. Auto tuning can also be enabled in the execution curve (when the production process permits).
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Chapter 9 Group output limiting function
Group output limit menu Output limit ( Factory password 5 )

Level 2 menu Level 3 menu Parameter Explanation Defaults
Output limit Output limit Enable packet 0-Disable shut down, 0
output 1- Enable turn on
OP1 PV upper set section 1 -99999~99999 3000
temperature
. Upper limit
U limit ~
pper limi of paragraph 1 1~100 100
L limit of
Lower limit ower imit of | 5_100 0
paragraph 1
Section 1 § .
PID Group select araaranh 0- System configuration PID, 0
paragrap 1~10: PID-G1 ~ PID-G10
calls PID
Section 1
OP10 PV upper set -99999~99999 3000
temperature
- Upper limit
Upper limit of paragraph 1 1~100 100
L. Lower limit of
Lower limit 0~100 0
paragraph 1
Section 1 § .
PID Group select araaraph 0- System configuration PID, 0
paragrap 1~10: PID-G1 ~ PID-G10
calls PID

For example: the load of the silicon molybdenum rod, due to the small cold resistance,

the starting current is too large, you can set the first group temperature of
150 degrees, and the upper limit of the first group output is 15%, so that
the resistance becomes larger after the system heats up, Can be output
without restrictions.

then: Output limit=1

PV upper set =150

Upper limit =15
Lower limit =0
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Chapter 10 Program Curve Function

10.1 Curve setting parameters Program (Access code 2)
Level 2 .
Parameter name Level 3 menu Explanation Defaults
menu
Curve type Program | Ramp Mode 0-1; 0-Rate Rate mode(] 1-Time time mode 1
config
Program time unit Time unit 0-2 ;0-Hour , 1-Minute , 2-Second 1
Power on Power-on state 0-2 ; 0-Continue carry on[’ 0
processing 1-Ramp back Ramp back,2-Reset Reset
Number of blocks Segment Quantity | 1_50 1
Number of Prog Cycles 0-100 , 0-Infinite loop 1
program cycles
Cycle times Segment Cycles  [0.100, 0-Disabled segment circulation functjon 0
Cycle start Seg Cycles Start 1-50 1
Seg Cycles End 1
End of loop g Cy 1-50
Program start Start SV Set 1
setting 0-PV,1-Start SV
Program start Start SV 0
setting -99999-99999
Program reset Reset state 0-No Ol..ltput th? output is 0., 0
status output 1-SV1 Single point control with Sv1
Program end .
End state 0-No Output the output is 0 , 0
output
1-End SV SV control with end point
Time scale Do time set 0-Config,1-Segment 0
output function
PID group call Group Set 0-Prog Set program segment grouping PID call, 0
1-PV Call the group limiter pair according to the
temperature PV of the group limiterShould be PID
2-SV calls the group limiter pair according to the
group limiter temperature SVCorresponding PID
Program start .
Start Output 0- Disable normal control output, 1- PV 0
output control 0% upper SV PV higher than SV output is 0, 2-

PV lower SV PV lower than SV output is 0

— 13 e
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value

Upper row |  Lower row .
Parameter name . . Explanation Defaults
display display
Segment 1 setting Segment NY -99999 ~ 99999 0
1
Segme.nt ! Rate 0.0 ~1000.0LSB 0
lexecution rate
Segment 1 Time 0~10000 0
lexecution/hold time
Segment 1 PID Group select | 0-10, 0-default, 1-10 corresponds to group 0
group PID selection
Segment 1 Output limitset | 0-10, 0-none, 1-10 corresponding limit 0
packet output limit
Specify DO action Do Select 0-511 (*Note) 0
DO off time Do off time 0-30000 0
DO closing time Do on time 0-30000 0
Segment 1 Wait function 0-3, 0-Disable no waiting, 1-Lower 0
Deviation lower deviation waiting,
program wait type 2-Upper Deviation upper deviation waiting,|
3-Deviation Band deviation with waiting
Segment 1 program " ot
wa?ting for gev?ation Wait deviation 0~10000LSB 0
value
Segment 50 setting Segment N -99999 ~ 99999 0
50
Segment 50 Rate 0.0~1000.0LSB 0
lexecution rate
Segme.nt 50 . Time 0~10000 0
lexecution/hold time
Segment 50 PID Group select | 0-10, 0-default, 1-10 corresponds to group 0
|group PID selection
Segment 50 Output limit set 0-10, 0-none, 1-10 corresponding limit 0
packet output limit
Specify DO action Do Select 0-511 (*Note) 0
DO off time Do off time 0-30000 0
DO closing time Do on time 0-30000 0
0-3, 0-Disable no waiting, 1-Lower
Wait function 0
Segment 50 Deviation lower deviation waiting,

. 2-Upper Deviation upper deviation waiting,|
program wait type 3-Deviation Band deviation with waiting
Segment 50 program o
waiting for deviation| Wait deviation 0~10000LSB 0
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*Note: 9 DO outputs can be arbitrarily designated actions, multiple action DO is added according to
8421 code is the DO output action

Output point Action output value
DO1 1

DO2 2

DO3 4

DO4 8

DO5 16

DO6 32

DO7 64

DO8 128

DO9 256

As shown in the table above, if the customer wants to enable DO2 and DO9 as output
actions, the parameter is: 2 (DO2) +256 (DO9) = 258, then the specified DO action
value will be changed to 258.

10.2 Introduction to Curves:
The DK2900 series can edit the time temperature curve, which can make the temperature
climb to a set value at a certain rate within a specified time. After reaching the set value,
another process of climbing to the specified set value within a set time is performed.
Continue in turn until the end. Each of the above temperature increase (can also be
temperature decrease) or heat preservation period is called a period, and several periods
constitute a process curve.

DK2900 series instruments can store up to 20 process curves, and each process curve
can have up to 50 segments.

temperature °C men
P €9 ﬂ» -«— Process curve

»

Time t

10.3 Menu function

1. Block time unit

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

The program segment number setting program consists of several program segments,
ranging from 1-50, and a maximum of 50 program segments can be set.

3. Number of program cycles

Set the number of loops to run in block mode, 0-100, 0 times is infinite loop mode,
1-100 is the specific number of loops, for example, if the number of loops is set to 5,
the program will enter the end state after 5 executions.

4. Initial value setting

—— 40 o
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The initial value of the block mode setting value can be set to PV, that is, the current measured value
as the starting value, or SV as the starting value. .

5. Internal cycle of the block

The internal loop of the block allows a part of the continuous block in the program to be executed
repeatedly. It is equivalent to calling a subroutine.

The internal cycle of the block can reduce the number of blocks stored in the controller and simplify
the setting. Just set, the program start segment, the program end segment, the program cycle times
can realize the program internal cycle.

The following figure is a simple example:
]

Start the loop at this point Returnto segmentj
4 at this point ]

L A A A A A N Y V|

Segment 4 is the cycle start segment,
and segment 7 is the cycle end segment.
10.4 Curve segment settings
1. Segment setting
Target value of the end point of the block
2. Segment execution time
The execution time value of this section, together with the time unit, determines the execution
time of this section of the program
3. Segment definition DO output
You can set DO as the program segment running status indicator, when the program runs to this
segment, there will be DO output. Indicates that the current program has reached this segment.
4. Segment PID selection
Select the parameters used to calculate PID control when the program reaches this stage. The value
range is 0-10, O is the default main PID parameter of the program, and 1-10 is the setting parameter
of the group PID.
5. Segment limiting output setting
When the program reaches this section, the output is limited to a certain range. The setting range is
0-10. 0 is the system's default hardware limit, and 1-10 is the group limit output parameter limit.
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6. Program wait type

The waiting type and waiting deviation value can be set separately for each section, which is convenient for various
working conditions.

Disable: No waiting, Upper Deviation: Wait when PV> SV + wait deviation value, Lower Deviation: Wait when PV <
SV-wait deviation value, Deviation Band: When PV> SV + wait deviation value, or PV <SV-wait deviation Wait for value.
7. Rate mode

When the program is in rate mode. If the rate of the holding period is 0, the holding time is the time of the holding period.
When the program is in rate mode, the skip function is the rate and hold time is 0. The set value SV step is the skip function.
10.5 Recovery after power failure

Power failure may occur in the control process, and the operation strategy of the program after power-on can be set in the
configuration.

1. Continue. The program continues to run from the state before the power failure. This may cause the output to briefly
output at full power.The process value will quickly return to the value before power failure. The program is still timing during
recovery.

2. Ramp back. The program set value starts from the current process value, and the set value is set at the rate of this
segment or the previous ramp segment Climb to the target value.

3. Reset The program is reset.

10.6 Slope return

1. When power is off, it is in the holding section. The program starts from the measured value at power on, and the slope
of the previous ramp section climbs to the setting value of the holding section.

Then continue to complete the rest of the process curve.

Settime T=T1+T2

Set value

T COT2

Power dlown

2. When the power supply is powered off, it is in the ramp section with the speed unit. After power on,

—» Time t

continue climbing at the same rate.

Set value

Pbyve r%doy

P Time t

3. The power supply is in the ramp section in time when the power is turned off. After power on, it will
continue to execute this segment with the current measured value. In this process, the climbing rate is
the rate before power failure, and the time needs to be recalculated.

Set value

‘Pf)we::rdoy

» Time t
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10.7 Program process curve selection Prog select (Access code 8)

Parameter name | Upper row display Lower row display| Explanation Defaults

Program curve
9 Program Curve Program Curve 1 ~ 20 curve selection 1

setting

10.8 Prog Fast SV Function menu
(fast forward and fast backward function in current segment) password 12

. Lower ro .
Parameter|  Upper row display . W W Explanation Defaults
display
Numerical | Range: lower limit to upper
1 Prog Fast SV g PP ' 0
value limit of current temperature setting

In some process curve control occasions, itis required that the temperature and time
of the current segment are executed in this segment according to the process setting curve
to achieve fast forward and fast rewind in order to meet the process requirements. Can be set
through the Prog Fast SV menu. After entering the menu, the second row shows the current
target temperature. You can press the W/ @ key to quickly reach the desired setting value,
wait for 3 seconds to flash and save automatically, the process curve will start to execute
according to the new target temperature, and then press the GEJ key to return to the normal
display interface.

Temperature®C | Temperature°C Temperature°C A
1000 1000 1000
SV, o sv
Th ?ime 0.75h 'ITme 1.25h ?ime
Normal execution Fast forward Perform rewind

Note: A. Under fixed SV mode control, entering Prog Fast SV function is invalid

B. Prog Fast SV function can only be executed in the process curve running and pause state.
C.The panel buttons Prog Fast SV can fast forward and rewind, and can only fast forward and
rewind within the current segment. If it exceeds this segment, please select the skip function
before executing the fast forward and rewind functions.

D. The fast forward and fast reverse functions cannot be enabled in the holding section, and
only the section can be skipped to change the SV process target value.

E.In the case that the initial set value of the first segment is the measured value PV, the
instrument automatically powers down to save the current PV value, and maintains the same
slope fast forward and fast reverse functions before power down.
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Chapter 11 MODBUS TCP (Access Password 13)

Parameter name | Upper row display Lower row display | Explanation Defaults
IP address IP Address IP Address 1 0~255 192
IP address IP Address 2 0~255 168
IP address IP Address 3 0~255 1
IP address IP Address 4 0~255 200
Subnet mask Subnet Mask Subnet Mask 1 0~255 255
Subnet mask Subnet Mask 2 0~255 255
Subnet mask Subnet Mask 3 0~255 255
Subnet mask Subnet Mask 4 0~255 0
Gateway Gateway Gateway 1 0~255 192
Gateway Gateway 2 0~255 168
Gateway Gateway 3 0~255 1
Gateway Gateway 4 0~255 1
System
reservation
System
reservation
System
reservation
System

reservation
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Chapter 12 Real time clock setting Time setting menu (factory password 9)

Upper row | Lower row R
Number| . Explanation Defaults

display display

1 Time Year year, 2019~2095 2019

2 Month month, 1~12 1

3 Day day, 1~31 1

4 Hour hour, 0~23 1

5 Minute minute, 0~59 1

6 Second second, 0~59 1
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Appendix: Introduction to discrete PID control usage
(fixed group and adjustable group heating usage)

One. Overview:

In some occasions that require high system reliability, sometimes it is necessary to have
multiple contactors and continuously adjustable combined control,Form an independent
closed-loop system. The use of multiple contactor section control improves the reliability of
the system, but in order to avoidFrequent start and stop of contactors will affect the service
life and the impact of grid current. At the same time, we must finally achieve a closed-loop
control goalAccuracy. For this purpose, a fixed group and an adjustable group are designed
to form a closed loop. So as to achieve the final target value control of the system.

Two, system schematic diagram

DIO9
DIO8
DIO7
DIO6
DIOS
DIO4
DIO3
DIO2
DIO1
DGND

24V load

Figure 1: Fixed group wiring

terminal diagram

220V 50Hz

L L
QF1 QF2
KM1 KM2

QF3

KM3

QF4

KM4

4-20MA:
1 +
G -
Main control output 1

Figure 2: Terminal diagram
of adjustable group

QF5

SCR XA

SCR adjustable group, the control signal is
connected to the main control output 4-20ma

LOAD& LOADﬁ LOAD§ LOAD& LOAD i

Figure 3: Usage diagram of 4 adjustable groups + 1 adjustable group
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three. Parameter setting description
1. After entering the system CONFIG menu, select the submenu INSTRUMENT:

Find the control mode function, select function 5 discrete output control. After waiting for
2 seconds, the screen flashes to confirm the save and exit the submenu.
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2. After entering the system CONFIG menu, select the submenu Discrete output:
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a. Set the total number of fixed groups, for example: the fixed group is 4 groups as shown in
Figure 3, and the total number is just 4.
b. Set the percentage of the total power of the fixed group to the power. For example: as
shown in Figure 3, the 4 adjustable groups are respectively 100KW, and the power of 1
adjustable group is 100KW. Then the power of the fixed group = 400KW (the sum of the power
of the 4 fixed groups)/500KW (fixed group + adjustable group) Sum) = 80.0
c. In order to avoid too frequent start-stop control of the fixed group and prolong the service
life of the contactor, the action time of the contactor can be set as required. Too large a setting
value can prolong the life of the contactor but has a certain impact on the closed-loop control
accuracy. The customer can adjust the reasonable time according to the actual situation on site.
d. In order to protect the internal heating of the heater evenly, the user can set the automatic
circulation heating mode. Ensure that the heaters circulate heating at low output. The default
value of 0 means no heating cycle, and the unit is minutes. Note that after enabling this
function, the switching times of the fixed group will be increased. Users can choose according
to their needs.
Discrete control output description:
1. The total output power of the fixed group: P_A_Do (Output power);
Single fixed group output power: P_s_Do (Output power / Output number);
The current total output power: P_pid.
2. The total output power of the linear group: P_A_line = 100.0-P_A_Do.
3. Determine the start power of the fixed group: P_Do_Start = P_A_line * (DO start)%.
4. When P_pid >= P_Do_Start, the output quantity of the fixed group: Num_Do = (P_pid / P_s_Do)
takes an integer.

5. The current output power of the linear group: P_C_line = P_pid-(Num_Do * P_s_Do).
For example:

One fixed group has a heating power of 100KW, and an adjustable group has a heating power of
100KW. Then the adjustable group accounts for 50%.
Assuming that the fixed group opening condition is set to 20%, the opening condition is actually
50%*20%=10%, that is, after the current output is greater than 10%, it starts to judge whether the
fixed group output needs to be turned on.
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