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Notice

This operation manual is protected by copyright and has all rights concerned.
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Before starting

Thank you for purchasing Hanyoung Nux programmable temperature controller(Model: TD510).
This programmable temperature controller(Model: TD510) is a unit to control temperature consisting
of display and control. The display can be attached to a panel or VESA—mounted and is
connected to the control for communication. The control consists of power, control, and input/
output modules and can be fixed on DIN rail or attached on a panel using screws.

The operation manual describes product functions, how to install, cautions, and how to use. Read
and understand this document before starting the product.

Make sure that this operation manual will be delivered to an end user and kept in an accessible
location (This operation manual may be subject to changes for improvement and functional
changes without prior notice).

1. Checking of components

First of all, check the specifications referring to your order and see if there is any exterior damage or
missing component.

» Component

Power module(TM—PWR) Control module(TD510—MAIN)

Input module(TM-DI) Output module(TM—DO) ‘ Input/output module(TM-DIO)

. T/'an;cencl
' SB

255‘

Operation
manual

3P communication
Connector

250—Q resistor
2EA

Communication
cable(1.5 m)

SD card

Bracket 4EA ‘




» Model name

Model Code Description
TD510— (][] Programmable temperature controller
_ 1 Display(5.7" TFT LCD)
Display
N None
1 8 input points/6 output points(1 module)+Power module
+Control module
’ 8 input points/14 output points(2 modules)+Power module
Input/output +Control module
3 16 input points/16 output points(3 modules)+Power module
+Control module
N No input/output
S | Korean, English, and Chinese(Simplified)
Language - - "
T | Korean, English, and Chinese(Traditional)

% This product consists of the display and control(power, control, input, and output modules).
(Up to 32 contact input/output points, respectively)

» Components
Product ‘ Model
Display TD510—-IN__]

‘ Description
Display(5.7" TFT LCD)

Control module TD510-MAIN

Temperature 2—channel control module

Power module TM-PWR

Power module

Input module TM-DI

Module with 16 input points

Output module T™M-DO

Module with 8 output points

Input/output module | TM-DIO

Module with 8 input and 6 output points

jos]
@
Q
@
@
QO
=
=
Q

T uonesadQ T uone|eisy

weibelp
»00|q UsaI0S

(SuoueomoedgT@umaS LUSJSAST weiboid T@umas uououan



2. Safety cautions

The cautions are categorized into Danger, Warning, and Caution according to seriousness.

A Danger | If not followed, it may lead to death or serious injury.

Awaming If not followed, it might lead to death or serious injury.

A Caution | If not followed, it may lead to minor injury or damage to assets.

® The operation manual may be subject to changes for improvement without prior notice.

® To protect and secure the product and system connected, use the product according to the
safety instructions of this manual.

® We are not liable for any damage caused by negligence or not following the instructions.

® To protect and secure the product and system connected, install any separate or external circuit
outside of the product.

® Do not remove, repair, or modify it without prior consent. It may cause electric shock, fire, and
malfunction.

® Avoid any strong impact. It may cause damage or malfunction to the product.

® To disconnect the main power, install a switch or circuit breaker.

3. Warning

® We are not liable for any condition other than those specified warranty conditions.

® |f a user or third party is damaged in using this product due to unforeseeable defect or natural
disaster, we are not liable for any loss or indirect damage.

® The warranty is valid for 1 year from a date of purchase and is applicable to any failure found
in normal use conditions.

® For any failure found after the warranty period, paid service may be provided according to our
regulations.
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® Any of followings will be repaired at a cost even if it is fund in the warranty period.
« Failure attributable to user (e.g. Initialization due to lost password)
« Failure attributable to a natural disaster (e.g. fire, flood, etc.)
« Failure attributable to relocation after installation
« Failure attributable to unauthorized modification or damage
« Failure attributable to unstable power supply
@ [f you require A/S, contact your dealer or Hanyoung Nux Co., Ltd..




Installation

1. Installation site & cautions

@ |t may cause electric shock so install in on the panel first,
@ Avoid following locations.
+ Where people might unintentionally contact a terminal
+ Where there is strong vibration, impact, or electromagnetic field
+ Where it is exposed to a corrosive or inflammable gas
« Where the temperature changes sharply or there is much humid, dust, or salt
« Where it is directly exposed to direct sunlight or the temperature is extreme
+ Where there are combustibles around
® The case and front section are made of fire—retardant polycarbonate but do not install it directly on a
combustible,
® Keep away any device or wire that may cause noise. Enough preheating is required especially under
0°C. Keep away any heat-radiating device.,

For wiring, disconnect the entire power.

This product works at 100 — 240 V a.c. / 50 — 60 Hz without special setting. Apply rating only.

It may lead to fire or electric shock.

Do not touch it with wet hand. You may be electrically shocked.

Follow conventional cautions in order to reduce the risk of fire, electric shock, and injury.

For grounding, refer to how to install, (Grounding resistance : 100 Q or less)

Keep ventilation and the radiating hole free.

The over voltage protective level is Category II(IEC 60664—1) and use environment is Pollution Degree.

Do not use a sharp object or force to touch the screen.

® The external terminals(sensor input, communication, and control output terminals) must be connected
to separate circuits with at least reinforced insulation from dangerous voltage sections.

@ To disconnect the main power, install a switch or circuit breaker.

2. How to install

Before installing it, disconnect the power, Do not touch a terminal because it may lead to

DErer electric shock.

® Use 2-5mm thick panels.

® |nsert this device from the front of panel.

® Connect dedicated clamps to the clamping grooves and fix them with bolts.
(Before fully tightening the clamps, position them in place).
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» Display

(1) How to attach panel

Fig. 1) How to attach a panel

The tightening torque must be 0.5 N'-m or less for clamping.

Caution orcible tightening may lead to deformation or damage.

(2) How to install VESA mount
Connect an M4 X 7L bolt into a VESA hole.
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» Control
1) How to install DIN rail
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@ Connect the top hook(A) of bottom of @ Check if it is fixed by pushing
floor to the DIN rail and press it(B) in up the mounting bracket,
order to install it.

.

® How to install module
TD510 series module can connect up to 7 units. Any module must be installed vertically.
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, j @ Push a module aside

in order to connect it to a
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2) How to attach panel

@ Referring to the hole dimensions on the left, find where to install it.
(2 Push outside the top and bottom hooks for fixing screws at the bottom of modules.
@ Fix it with an M3 screw.

® POWER ® Main, input/output, input, and output
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3. Exterior & panel dimensions

» Display (Unit : m)
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» Power module (Unit :

50.0

9

67.0

» Control, input, output, and input/output modules (Unit : m)

88.0

107.0

77.0

100>

88.0

107.0

m)

12.0
17.0 8.0 732 13.8
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95.0

» Panel dimensions (Unit : m)
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4. Wiring

Before wiring, disconnect the power. Do not touch a terminal

CETEEr because it may lead to electric shock.

» Power connection
Vinyl-insulated wire(0.9 — 2.0 m* (KSC 3304)) must be used.

Too much noise may lead to damage or malfunction to the device.
Caution Use line filter to remove the noise.

» FG wiring
Vinyl—insulated wire(2.0 m (KSC 3304)) must be used. It must be grounded at 3 points or
more with 100 Q or less resistance.

» Relay output wiring

Inductive load(L) including motor, solenoid, and external relay may lead to malfunction.
Caution 't must be connected in parallel with CR filter for AC circuit and diodes for DC circuit.

Inductive load Extern AC power
TD510 TD510 m A
Relay output ©| ; Relay output ©) ! .

i
terminal g '

Diode ‘. ,
N, _/ CRfilter
1l

1l
Extern DC power

terminal |

Inductive load

Fig. 2) Connection of relay
» Input wiring
4 c Input wire must use shielded cable and be wired with certain distance from )

the power and ground circuits. RTD sensor must be 3—wire type with the same wiring
\Caution resistance.

J
~

4 + Enclosure must be grounded at 3 points or more(100 Q or less of grounding resistance)

using 2 mi* or bigger cable.
A « Input signal and output lines must be of shielded cable with 1 grounding point.
« Thermoresistor input must be wired with no resistance difference between 3 wires,
+ Input/output signal line must be isolated from power line.
\_ « To use current input, attach 250 Q 0.1 % resistor at both ends of input terminal. )
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Caution

® Sensor input
® Thermoresistor input ® Thermocouple input ®DC voltage input ~ ® DC current input

RTD TC

DO DD DOD| DD

A B(+) B(-) A B(+) B(-) A B(+) B(-) A B(+) B(-)

+
I
+

—+
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® Wiring of temperature control and transmission output

® Temperature control output

SSR or SCR

+ —

®|@

» Communication wiring

® Temperature transmission output

Recording and indicating instrument, etc..

+ —

®|@

Connect terminating resistors(100 — 200 Q, 0.25 W) at both ends of communication cable.

i QX.'.E Terminatir
H O ! resistor

Master

RS

| 1

Terminating i RTX+E
resistor H ]

| R

Fig. 3) How to wire for communication

» Terminal specifications
Power/Input/Output - M3 screw

3 mm or more

6 mm or

3 mm or more

6 mm or

Fig. 4) Solderless terminal

5. Terminal connection diagram

» Display

Terminal
.

Power

+
:lDC 5V

I

:l COMT (control)

Terminal Terminal RS485
No. Elheme: No. | communication
[_j 6 — RTX+
[ | e
8
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» Power module

TR

TG

» Input module

Termmal Terrmnal

Input(1~8) Input(9~16)
1 f~— DIt 10 —~~— o9
2 ~—noi2 1 —~—poi1o
3 —~—nos 12 —~—oi
4 o4 13 ~—oi2
5 —~—bos 14 ~—Di13
6 |~—oi6 15 ~—{oi4
7 ~—o7 16 ~—Dits
8 |(~—nDis8 17 —~—Di16
9 —com 18 —— com

» Input/output module

Term\na\ Input(1~8)

DI 1

’|

—~— D2

—~—DI3

~—{Di4
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DI5

—~— D6

~—DI7

—~—DI8

olo|N|olo|s|w|N
|

—— com

» Control module

2 | PR
. (SCR/SSR) , (SCR/SSR)
3 M 12 ™
C.OUT/RET C.OUT/RET
4 = 13—
5 14
6 15
7 A_RTD P
8 B 7
iz
9 — mv/V 18

ANDOOO

POWERLC:)—J TRX+ TRX-
5Vdec.

» Output module

Terminal

Output(5~8)

Tel’,llﬂlﬂal Outpui(t~4) | =\
D D
5 L ? al
e
Ry
Ty
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Operation

1. Name of section
Front LED

“ w . Display

RUN SCREEN FUNCTION PY GRAPH VIEW

A
A

E o mG

PROGRAM DATE / TIME EVENT SYSTEM MENU

Power switch

Fig. 5) Main menu

[ Front LED ]

uone|eisy T Buie)s aiojeg ]

SD card slot

Back light OFF STOP (Red lamp ON), RUN (Red lamp OFF)
Back light ON STOP (Green lamp ON), RUN (Green lamp OFF)
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2. Button operation

2015. 11 11. 15:31:13
MEMORY RECORD STOP(OPERAT ION)

2015. 11 11 15:31:12
PROGRAM OPERATION NORMAL END

2015. 11- 11 15:23:13
MEMORY RECORD START

2015. 11. 11. 15:23:12
PROGRAM OPERATION START(MANUAL)

2015. 11. 11. 15:21:35
MEMORY RECORD STOP(OPERAT ION)

B 2 inmauze |

i

P SAVE
COPY

INITIALIZE

DELETE

Run button Runs corresponding operation immediately.

Select button Selects one of items.

Displays ansets numbers and characters.
Press it to display the numeric or character input panel.

[ o
|Gz |
[ e
C@

Input box

X If the button is not active or can't be set, it sounds buzzer(beep) and doesn't run.
3. How to control numeric input panel

[ 4 _ 2 = e A ny =R

[
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o
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[l Fig. 6) Numeric input panel
o

Displays parameter names and setting ranges.

Displays setting values.

(m—

cC__ )
[_nter Registers setting values.
(=8
N

Remove the last digit of setting value.

Remove the entire setting value.

Cancel setting and hide input panel.

% If a setting range is exceeded, it sounds buzzer(beep) and doesn't run.
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4. How to control character input panel
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Fig. 7) Character input panel

Displays parameter names.

Displays setting characters.

Registers setting characters.

Remove the last digit of setting characters.

Remove the entire setting value.

Cancel setting and hide input panel.

Switches between Korean and English upper or lower cases.
Blank.
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5. Name of control

» Control module

[ LED specifications ]

OB [ amp ON with power connected. Lamp OFF with power disconnected.

®0)VIN Displays communication state of the display and control. (OFF when OK.)

®0)V”M Displays communication state of the control and 1/0. (OFF when OK.)

» Input/output module

[ LED specifications ]

PWR Lamp ON with power connected.

RIAREAEAEE L amp ON with corresponding DO operation.




Screen block diagram

1. Screen block diagrami

| n
Lﬂl;gj 0):4

HANYOUNG

Power ON Splash Operation screent Operation screen?2 Graph view screen

@

M| - J Operation screent, Operation screen2, and Graph view screen
| —
Operation screen

Operation setting : Constant-value/program, change rate, fuzzy, and channel tag settings
 ad Function setting : Power saving operation, buzzer, recovery of power failure,

;.' operation screen, and switch time settings

Save setting : Save interval, media, and parameter upload/download settings
Operation sefling ~ Graph : Background color and file save name

I Saved graph view and copy data from internal memory to SD card

PV graph view
A = P el

[ ] u Pattern setting  Pattern Pattern name  Pattern alarm Time signal Pattern
- management setting setting setting graph
Program Edit Copy/Delete  Edit pattern Target, Time setting
pattern pattern name type, and ON/OFF
information parameter
Menu screen Y

[ | w Current time setting and weekly scheduling

Time/schedule seting

[ -i Display/Delete event history and save to SD card

BN A uU Q-

Sensor input Control/ PID setting Inner signal ON/OFF signal
transmission output

Sensor type Control output PID section  Target, type, and  ON/OFF signal

@ calibration  Transmission output ~ setting at gain  operation range
E

.
System menu =
‘LE 4
System alarm DI configuration DO configuration System
Target and type Input state, Relay No. and  Language, product
operation type, parameter specifications,
operation method, settings communication
and name setting, and memory
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Function setting

RUN SCREEN FUNCTION PY GRAPH VIEW

7\

e

PROGRAM DATE / TIME EVENT SYSTEM MENU
(o}

(o]

@ ® ® @

Fig. 8) Main menu

\lo) Name Description

1 Operation screen Go to operation screen[Constant—value/Program].

2 | Operation setting Go to operation setting screen,

3 | PV graph view Go to saved PV graph screen.

4 | Program Go to program setting(pattern setting, graph, etc.) screen.

5 | Time/schedule setting | Go to current time and schedule setting screen.,

6 | Event Go to event and error history screen.

7 | System menu Go to system setting[sensor input, control output, and PID] screen.
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1. Operation screen
1—1. Constant—value operation screen

1) Constant—value operation 1 screen

— Constant—value/program operation may be changed in [Main menu] — [Operation setting] — [Operation setting].
— Start and end of operation may be run in the operation screen 1 and 2.

» Concurrent control

— Concurrent/individual operation may be changed in [Main menu] - [System menu] - [System] - [Memory&Specifications).

— Press Run button in the center left of stop screen of constant-value screen 1in order to switch to the constant-value
operation 1 operation screen,

FIXRUN MODE

B oo o

"""" FIXRUN MODE

BY 2o v e orao E

CHANNEL #1 ;
5
o

I |
? CHANNEL #2 5 CH2. SV
(o]

34.0

RUN TIME  OH OM 0S

CHANNEL #1

RUN TIME  OH OM 2S

Fig. 9) Stop screen of constant-value operation screen I(Crrent control) Fig. 10) Operation screen of constani-value operation screen 1(Concurrent control)
No. \ Description
1 Displays state of SD card.
2 | Runs hidden menu pane. Click the same to hide menu pane.
3 | Go to operation 2 screen.
4 | Go to main menu screen.
5 | Displays temperature measurement(PV).
6 | Displays unit of channel 1.
7 | Displays heating control output(H.MV) of channel 1. (For heating/cooling control)
8 | Displays cooling control output(C.MV) of channel 1. (For heating/cooling control)
9 | Enter target setting value(TSV) for channel 1.
10 | Enter current setting value(NSV) for channel 1. (Displayed during operation only).
11 | Displays ascending/descending/holding state of channel 1.
12 | Displays measurement(PV) of channel 2.
13 | Displays unit of channel 2.
14 | Displays heating control output(H.MV) of channel 2. (For heating/cooling control)
15 | Displays cooling control output(C.MV) of channel 2. (For heating/cooling control)
16 | Enter target setting value(TSV) for channel 2.
17 | Enter current setting value(NSV) for channel 2. (Displayed during operation only).
18 | Displays ascending/descending/holding state of channel 2.
19 | Run/stop button,
20 | Displays general operation state messages.
21 | Displays operation time.
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» Individual control

FIXRUN MODE

u 015- 11. 11 PH 01:42

® @

CHANNEL 1 c

© 345

RUN TIME OH OM 0S

CHANNEL 2 °c CH2. SV

@O 340 ™

RUN TIME OH OM 0S

FIXRUN MODE

n 2015. 11. 11. PH 01:42

® ®

CHANNEL #1 °c— CHI.SV

34.5

1 CH FIX RUNNING RUN TIME OH OM 3S

CHANNEL #2 °c CH2. sV

O 340

p

2 CH FIX RUNNING RUN TIME OH OM 2S

Fig. 11) Stop screen of constant—value operation screen 1
(Individual control)

» Menu pane

FIXRUN MODE

2015. 11 11. PH 01 42

CHANNEL [ cui.sv

CHANNEL

M
=4

F1X RUNNING RUN TIME  OH OM 58

Fig. 12) Operation screen of constant—value operation screen 1
(Individual control)

UN MODE
11. PH 0143

CHANNEL [  cHi.sv

0 3

_ OH OM 23S

. CHANNEL CH2. SV
o ~ T
- \ ¥

1 CH FIX RUNNING

2 CH FIX RUNNING RUN TIME

Fig. 13) Menu pane of constant-value operation screen 1
(Concurrent control)

Fig. 14) Menu pane of constant—value operation screen 1
(Individual control)

1
values.

Auto tuning is enabled during constant—value control operation and run with current setting

Press User—defined button to run assigned relay in
[Main menu] - [System menu] - [DO configuration).

3 | Go to DI state check screen.




2) Constant—value operation 2 screen

» Concurrent control

— Press Run button in the center left of stop screen of constant—value screen 2 in order to switch
to the constant—value operation screen 2 operation screen.

® @ B @®
e @8 8 &
(6)

CHANNEL 1 °C 00
; 3 5
NSV 34.5

50.0 CH1.PID

00

(Sl 1S3 D.1 01 'D.1 02 D.103 D.I 04
1.RUN  1.B0UTQ)
RUN TIME OH OM 0S

®

Fig. 15) Stop screen of constant-value operation

@

CHANNEL #2 °c 00

33.9

NSV G380
CH2.PID EE

gl 1. o D.1 01 D.1 02 D.103 D.IO04
1.RUN 1.BOUT
RUN TIME OH OM 0S

Fig. 17) Stop screen of constant—value operation 2(Ch.2)

FIXRUN MODE (3 @ @
2015. 11. 11. PH 01:45 N

A CHANNEL #1 °C 1000

34.

NSV .0

oo

CH1.PID 2

D.1 03
1.BOUT
1 CH FIX RUNNING 3 - OH OM

Fig. 16) Operation screen of constant—value operation 2(Ch.1)

== FIXRUN MODE @ @
B o enoras (

CHANNEL #2 °C 1000

34.0

NSV 80.0
CH2.PID [ 4 |

] D.1 o1 D.1 02 D.103 D.104
1.BOUT
2 CH FIX RUNNING RUN TIME OH OM 13S

Fig. 18) Operation screen of constant-value operation 2(Ch.2)
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Description
Displays state of SD card.

Runs hidden menu pane. Click the same to hide menu pane.

Go to operation 3 screen.

Go to main menu screen.

Switch channel (Ch.1 — Ch.2)

Displays measurement(PV) of channel.

Displays unit of channel.

Displays heating control output(H.MV) of channel. (For heating/cooling control)

Displays cooling control output(C.MV) of channel. (For heating/cooling control)

Enter target setting value(TSV) for channel.

= (3lolo|~Nlo|lo|s|w v~ B

Enter current setting value(NSV) for channel. (Displayed during operation only).

12 | Displays ascending/descending/holding state of channel.

13 | Enter PID No. for channel.

14 | Run/stop button.

Indicates input/output signal state. No indicator setting.

Press it to display 2nd indicator pane. Set IS1 to indicator.

15 | (Up to 16 in 1 screen so up to 32 in total). [ 151 | IS1 disabled,

Ind|$:ators of operation screen can be set in . Set IS1 to indicator.
[Main menu] - [System menu] - [System] - [Indicator]. IS1 enabled

16 | Displays general operation state messages.
17 | Displays operation time.

» Individual control

XRUN MODE - @ @
5. 11. 11. PH 01:45 <

CHANNEL 1 c

o 345

CH1.PID

RUN MODE
- 11 11. PH 01:45

00
00

NSV

CH1.PID

rs1 | |lisa | D.1 01 D.102 D.103 D.l04 | | ] p.1or D.102 D.103 D.104

1.RUN  1.BOUT RUN IO

RUN TIME OH OM 0S 1 CH FIX RUNNING RUN TIME OH OM 3S

—
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Fig. 19) Stop screen of constant—value operation 2(Ch.1) Fig. 20) Operation screen of constant—value operation 2(Ch.1)

XRUN MODE 2 @ @ FIXRUN MODE
5. 11 11. PH 01 45 2 - 11 11 PH 01:45

CHANNEL #2 c 00 CHANNEL #2 ¢ 1000

339 flo 34.0°

3 NSV 80.0
CH2.PID | 2 | CH2.PID [ 4 |

D.1 01 D.102 D.103 D.IO04 I . W 0.101 D.102 D.103 D.104

1.RUN  1.BOUT | 1.BOUT

RUN TIME OH OM 0S 2 CH FIX RUNNING RUN TIME OH OM 13S

Fig. 21) Stop screen of constant-value operation 2(Ch.2) Fig. 22) Operation screen of constant—value operation 2(Ch.2)
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» Menu pane

FIXRUN MODE

n 2015. 11. 11. PH 01:46

FIXRUN MODE

B 2015. 11. 11 PH 01:46

CHANNEL

8

Lo Bl

D.1 01 D.102 D.103 D.IO04 | | ] D.1o1 D.1 02 D.103 D.104

1.BOUT

2 CH FIX RUNNING RUN TIME OH OM 13S

BUN TIME__OH Ol

Fig. 23) Menu pane of constant—value operation 2 screen(Ch.1) Fig. 24) Menu pane of constant—value operation 2 screen(Ch.2)

‘ Description

1 Auto tuning is enabled during constant—value control operation and run with current setting values.
Press User—defined button to run assigned relay in

[Main menu] - [System menu] - [DO configuration].

3 | Go to DI state check screen.

2

3) Constant—value operation 3 screen (Graph view screen)

» Common

- APH VIEW (u) @ @
B o emonss )

CHILPY \un.svﬁ RPN cre.sv

cHi.py  [CHINSY

&
345 ¥ 100 sy 250 ¥ 345 X 70038

13:50:00 13:52:00 13:50:00 13:56:00 13:58:0)

F1X RUNNING FIX RUNNING

Fig. 25) Constant—value operation 3 screen Fig. 26) Menu pane of constant-value operation 3 screen

13:48:00 13:50:00 13:52:00 13:50:00 1335}

No. ‘ Description

Runs hidden menu pane. Click the same to hide menu pane.

Go to constant—value operation 1 screen.

Go to main menu screen.

Displays measurement, setting value, and output of current operation channel in a graph.
Set the data display with the check box. Graph is not displayed with OFF selected.

(SRS NCCRE\ G

User can set background color(white/black), drawing(line and dot), and line thickness(1 or 2 pixels) of graph.

It can be changed in [Main menu] — [Operation setting] — [Graph].

% Once the operation is started, the graph is being drawn accordingly. The flow of graph depends on the
save interval,
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® How to Auto Tuning

PID auto tuning is a function for the controller to automatically measure characteristics of control target
in order to calculate and set best PID values. Auto tuning gives ON/OFF control output based on the
setting values and calculates PID integer by measuring hunting cycle and amplitude.

Enter setting values(SV) in the constant—value control mode; run; press button pane; and press
temperature or humidity auto tuning button to run auto tuning. With the auto tuning setting, if zone
selection is set to AUTO, the calculated PID value of zone is automatically saved.

If zone selection is set to MANUAL, it is saved to a specified PID zone.

— If the auto tuning is not completed within 24 hours, it is abandoned. However,
A the control operation is continued.
Caution  — |f the auto tuning is forcibly ended, PID value is maintained same as before the forcible end.

PID auto tuning section

PV

OFF

End of AT
<
N A
Start of AT | ! ! D
1 —— t

MV

f&————  ON/OFF operation —44— PID control section

» Recording to SD card
Firstly, insert an SD card as shown.

~
»

- SD card is recognized as shown.
- If the SD card is not recognized, you can' record to it.




1—2. Program operation screen
1) Program operation 1 screen

» Concurrent control

— Press Run button in the center left of stop screen of program operation screen 1 in order to switch to the
program operation 1 operation screen.

—
o
@
=}
D
@
o)
2
) @ _
3
® © @ 5
= o
cHafReL 1 T, Pl 5
S
@ @]
CHANNEL #2 SEG. No CHANHEL 2 @ 8
—1 = o
H =
RUN TIHE OH OM 0S PROGRAM RUNNING ' ' RUN TIME OH OM 2S
| | | ] 0l
® ® @ @ ® g3
Fig. 27) Stop screen of program operation screen 1 Fig. 28) Operation screen of program operation screen 1 % g
(Concurrent control) (Concurrent control) (%
(\(e} ‘ Description I
1 Displays state of SD card. a
2 | Runs hidden menu pane. Click the same to hide menu pane. g
3 | Go to operation 2 screen. &
4 | Go to main menu screen, g'
5 | Displays measurement(PV) of channel 1.
6 | Displays unit of channel 1,
7 | Displays heating control output(H.MV) of channel 1.
8 | Displays cooling control output(C.MV) of channel 1. (For heating/cooling control)
9 | Enter current setting value(NSV) for channel 1. (Displayed during operation only).
10 | Displays ascending/descending/holding state of channel 1.
11 | Displays tag name of channel 1 (which may be changed with operation setting).

—
S

Displays measurement(PV) of channel 2.

Displays unit of channel 2,

14 | Displays heating control output(H.MV) of channel 2.

15 | Displays cooling control output(C.MV) of channel 2. (For heating/cooling control)
16 | Enter current setting value(NSV) for channel 2. (Displayed during operation only).
17 | Displays ascending/descending/holding state of channel 2.

18 | Displays tag name of channel 2 (which may be changed with operation setting).
19 | Enter pattern No. for operation.

20 | Enter seg No. for operation.

21 | Run/stop button,

22 | Displays general operation state messages.

23 | Displays operation time.
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» Individual control

11 11 PH 02 01 @ @

CHANNEL 41 °c PTN. No

29.5

PROGRAM MODE @ @
20 11. PH 02:02

CHANNEL #1 c PTN. No

O 295

RUN TIME OH OM 0S

CHANNEL #2 c PTN. No

0 Ty
/ 3 1 = 0 SEG. No

- T

RUN TIME  OH OM 0S

1 CH PROGRAM RUNNING RUN TIME OH OM 6S
> CHANNEL #2 c PTN. No

O 31.0°=

2 CH PROGRAM RUNNING RUN TIME  OH OM 4S

Fig. 29) Stop screen of program operation 1(Individual control) Fig. 30) Operation screen of program operation 1(Individual control)

» Menu pane

PROGRAM MODE
015. 11. 11. PH 02:02

PROGI MODE

B s 00 mon
Tl o TR
SE6.No

TIETTIS BT o o s
CHANNEL PN Mo
)

< SE6. o
1|

PROGRAM RUNN NG RUN TIME  OH OM 15S

PROGRAM RUNNING RUN TIME  OH OM 16S

Fig. 31) Menu pane of program operation 1 screen(Concurrent control) Fig. 32) Menu pane of program operation 1 screen(Individual control)

1 Hold is enabled only during program operation and current setting value is maintained when executing.
5 Step is enabled only during program operation, and it ends current segment and then forcibly
goes to next segment,

3 | Press User—defined button to run assigned relay in [Main menu] - [System menu] - [DO].

4 | Go to DI state check screen.
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2) Program operation 2 screen

» Concurrent control
~ Press Run button in the center left of stop screen of program operation screen 2 in order to switch to the program operation 2 operation screen.

—
&
o)
@
wn
)
5
«Q
: e | e e E @ pa—
UHANNEL #1 CHAMREL #1
2
QO
)
S
75vO 30.0 NSV s
PTN. No | SEG. No n‘l No i SEG. No 1 >
CH]OD PTN RPT 0 2 C11.PID r3 PTN RPT 177 2
SEGMINT SEG TIME OH OM/ OH OM SI:GMENT 1 0 5 OSEG TIME Ol OM/ OH 2M o
e - ) D.10O1 D102 D.103 D.104 [kl I sS4 D.1 01 D.102 D.103 D.IO04 8
1.RUN ST 1.BouT o
BUN TIME OH OM 0S 1 CH PROGRAM F:IJNNI’ I RUN TIKE OH OM B6S g
5
@® @ @ Q® ® \
Fig. 33) Stop screen of program operation 2(Ch.1) Fig. 34) Operation screen of program operation 2(Ch.1) %
Qg
: B . 7 z o)
CHANNEL #2 _ CHANNEL #2 T % g
\ m
5
40.0 TSV 40.0 31.3 o)
PTN. No SEG. No PTN. No SEG. No [ 8
CH2.PID PTN RPT CH2.PID PTN RPT 17 2 %
SEGMENT SEG TIME OH OM/ OH OM SEGMENT SEG TIME OH OM/ OH 2M E:
D.1 05 D.1 06 D.I 07 D.l 08 ) 1.S6 S - D.1 05 D.lI 06 D.1 07 D.l1 08 8
2.BOUT
RUN TIME OH OM 0S 2 GRAM RUNNING RUN TIME OH OM 4S
) ! ) ! o
Fig. 35) Stop screen of program operation 2(Ch.2) Fig. 36) Operation screen of program operation 2(Ch.2) 3
«Q
. o)
3
1 Displays state of SD card.
2 | Runs hidden menu pane. Click the same to hide menu pane. > o
3 | Go to operation 3 screen, S
4 | Go to main menu screen. %
5 | Switch channel (Ch.1 — Ch.2). @
6 | Displays measurement(PV) of channel. é"
7 | Displays unit of channel. >
8 | Displays heating control output(H.MV) of channel. (For heating/cooling control) @
9 | Displays cooling control output(C.MV) of channel. (For heating/cooling control) ®
10 | Displays target setting value(TSV) for channel. §-
11 | Displays current setting value(NSV) for channel. 5
12 | Displays ascending/descending/holding state of channel. ?
13 | Displays tag name of channel (which may be changed with operation setting). D—
14 | Run/stop button.
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No. ‘ Description
15 | Enter pattern No. for operation.
16 | Enter seg No. for operation.
17 | Displays applied PID No. of channel.
18 | Displays pattern cycle state (Number of actual cycles/Number of set cycles).
Displays current segment and total number of segs of current pattern,
19
(Current segment No./Number of segments)
20 Displays elapsed and set time of current segment.
(Elapsed time of segment/Se time of segment).
Indicates input/output signal state. Press it to display 2nd B | o indicator setiing.
mdlcgtor pane. (Up tq 16 in 1 screen so up to 32 in total). Set 181 to indicator.
21 | * Indicators of operation screen Iﬂl A
: i IS1 disabled.
can be set in [Main menu] - [System menu] - [System] - Set 151 o Indl
[Indicator]. et IS1 to indicator,
IS1 enabled.
22 | Displays general operation state messages.
23 | Displays operation time.

» Individual control

PTN. No

CH1.PID
SEGMENT

1.RUN

PTN. No
CH2.PID

SEGMENT

11 11 PH 02:03

CHANNEL 41

295

SEG. No |
PTN RPT 0/ 2
SEG TIME OH OM/ OH OM
D.1 01 D.102 D.103 D.IO4
1.BOUT

RUN TIME OH OM 0S

RAM MODE
11. 11 PH 02 03

CHANNEL #2

309

NSV 30.9
L1

PTN RPT 0/ 2]

SEG. No
SEG TIME OH OM/ OH OM
I S D.105 D.1 06 D.107 D.IO8
2.BOUT

RUN TIME OH OM O0S

Fig. 39) Stop screen of program operation 2(Ch.2)

2 CH PROGRAM RUNNING

ATTERN NAME 001 @
015. 11. 11. PH 02:03

CHANNEL #1 °c 00

29.5

30.0 NSV 29.5

PTN. No SEG. No

CH1.PID PTN RPT s i

SEGMENT SEG TIME OH OM/ OH 2M

D.1 01 D.102 D.103 D.I04

RUN TIME OH OM BS

TERN NAME 001
11. PH 02 03

CHANNEL #2

310

NSV 31.3

PTN. No SEG. No

CH2.PID PTN RPT i1

SEGMENT SEG TIME OH OM/ OH 2M

o S6 S S8 D.105 D.106 D.107 D.IO08
2.BOUT

RUN TIME OH OM 4S

Fig. 40) Operation screen of program operation 2(Ch.2)




» Menu pane

PATTERN NAME 001
2015. 11. 11. PH 02 04

. o D.| STATE

CH2.PID rainonen 1id

SEGMENT SEG TIME OH OM/ OH 2M

D.1 05 D.106 D.107 D.IO08

RUN TIME OH OM 258

Fig. 41) Menu pane of program operation 2 screen(Ch.1)

PATTERN NAME 001
2015. 11. 11. PH 02:08

PTN. No D.1 STATE

CH1.PID rinone {7/ 2!

SEGMENT SEG TIME OH OM/ OH 2M
D.102 'D.1 03 D.104
] 1.80UT

1 CH PROGRAM RUNNING RUN TIME OH OM 3S

Fig. 42) Menu pane of program operation 2 screen(Ch.2)

1 Hold is enabled only during program operation and current setting value is maintained when executing.

goes to next segment,

Step is enabled only during program operation, and it ends current segment and then forcibly

Go to DI state check screen.

2
3 | Press User—defined button to run assigned relay in [Main menu] - [System menu] - [DO].
4

3) Program operation 3 screen (Graph view screen)

» Common

&w GRAPH VIEW
2015. 11. 11. PH 01:58

cHi.py  [CHINSYE
O ais F mo\g

]

13:50:00

13:52:00 13:50:00 13:56:00

F1X RUNNING

Fig. 43) Program operation 3 screen

No. Description

Runs hidden menu pane. Click the same to hide menu pane.

IEW
11 11- PM 01 56

CHILPY o \cm.svﬁ

345 N 700

13:50:00

13:08:00 13:50:00 13:52:00 :
FIX RUNNING

Fig. 44) Menu pane of program operation 3 screen

Go to program operation 1 screen.

Go to main menu screen.,

AW —

Displays measurement, setting value, and output of current operation channel in a graph.

5 | Set the data display with the check box. Graph is not displayed with OFF selected.

User can set background color(white/black), drawing(line and dot), and line thickness(1 or 2 pixels) of graph.
It can be changed in [Main menu] — [Operation setting] — [Graph].
%Once the operation is started, the graph is being drawn accordingly. The flow of graph depends on the save interval,
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® Step/Hold
It is enabled only during program operation. Enter a key or set Hold/Step in [System menu] -
[DI configuration] - [Configuration type] and then set external contact input2(DI2) to ON in order for
Hold or external contact input3(DI3) to ON for Step.
Parameter \ Description
. Stop the operation of current segment and continue with next segment operation.
— Run Step in Wait or Hold state to cancel it and continue with next segment.

During operation, press Hold button to maintain the momentary setting value

— for unlimited control regardless of the setting time.
Press Hold button again to cancel it and run the program.

» DI state screen

Fig. 45) DI state screen

No. \ Description

Displays selected DI image. The image can be copied in [System] - [Main menu] — [System menul].
Image is sized to 310 X 210.

2 | Displays selected DI name. It can be set in [System] - [Main menu] — [System menu].

3 | Turns off buzzer for DI.

4 | Select DI If Dl'is colored in red, DI contact is ON.




® Messages on operation screen
Constant-value operation is running. -
Program operation is running. -
Auto— tuning [Ch.1]. -
Auto—tuning [Ch.2]. -
It is in Hold operation, -
It is in Wait operation, -
Loading parameters. -
Communication is unavailable with the control. Check the
connection and address.
[Ch.1] input communication error Ch.1 temperature value of control is not communicated.
[Ch.2] input communication error Ch.2 temperature value of control is not communicated.
I0[0] module communication error | Communication is unavailable with 1/0 module No.0.
I0[1] module communication error | Communication is unavailable with 1/0 module No.1.
0[2] module communication error Communication is unavailable with 1/0 module No.2.
0[3] module communication error Communication is unavailable with 1/0 module No.3.
4]
5]

Control communication error

0[4] module communication error | Communication is unavailable with 1/O module No.4.
0[5] module communication error | Communication is unavailable with 1/O module No.5.

| uonesadp | uone|eisy | Buels SJO}SE]]

PWM communication error Communication is unavailable with PWM module. o §
Control FRAM error Parameters can't be loaded from FRAM of control, 3%
Parameter error(CONFIG) A parameter value has an error, g g
Parameter error(PROG) Pattern or segment parameter value has an error, el
PWM calibration error PWM calibration value is out of range.

Constant-value operation is running for Ch.1. -
Program operation is running for Ch.1. -
It is in Hold operation for Ch.1. -
It is in Wait operation for Ch.1. -
Loading parameters for Ch.1. -
Constant-value operation is running for Ch.2. -
Program operation is running for Ch.2. -
It is in Hold operation for Ch.2, -
It is in Wait operation for Ch.2, -
Loading parameters for Ch.2. -
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2. Operation setting
Screen for operation screen, operation, and data save settings.
» Operation setting ®

®_ SV RATE 50 T/m SV RATE 20 T/m
@— FIX RUN TIME FIX RUN TIME

3 hour 30 min > 5 hour 0 min
(S R R — R — T Te—
'LIMHE’{ CHANNEL #1 : NAME CHANNEL 2

Fig. 46) Operation setting

1) Select a control method.

Parameter ‘ Description
Constant To control temperature with certain setting value(SV).
Program Tq control measuremgnt with change of sgtting values over time. A
It is controlled according to a pattern set in [Program] - [Pattern setting].

2) With an initial operation, a measurement may exceed the setting value, which is called Over Shoot,
Select the fuzzy function to control the over shoot. With the fuzzy function selected, there may be
Under Shoot that the ascending time is delayed according to the load or measurement doesn't
reach the setting value.

3) For constant—value control, set temperature change rate by time(minute).

(Enabled for constant-value control)

4) For constant—value control, it operates for set time and then stops.
(Enabled for constant-value control)

5) Set tag names for Ch.1 and Ch.2. Up to 10 English characters(5 Korean characters) can be entered,
and set tag is displayed on the operation screen.,

[Temperature setting parameter]

Parameter ‘ Setting range ‘ Default
Operation type Constant value, Program Constant value
Fuzzy function Cancel, Set Cancel

SV change rate for Ch.1 0.0 — 3000.0[°C/min] 0.0
Constant—value operation )
time for Ch.1 0 — 9999[min] 0
SV change rate for Ch.1 0.0 — 3000.0[‘C/min] 0.0
Constant—value operation )
time for Ch.1 0 — 9999[min] 0
Ch.1tag Up to 10 English characters CHANNEL #1
Ch.2 tag Up to 10 English characters CHANNEL #2




® Fuzzy function

It is to control over shoot using fuzzy inference and useful

for the followings.

— To start control at where target setting value and
measurements show big difference

— To reduce warming—up time

— Significant load change in normal operation

— Frequent changes of setting values

» Function setting

2015. 11. 6. 11:46:26
[1 CH] USER BURNOUT

2015. 11. 6. 11:40:26
[1 CH] USER BURNOUT

2015. 11. 6. 11:29:51
[1 CH] USER BURNOUT

2015. 11. 6. 11:28:31
[2 CH] USER BURNOUT

2015. 11. 5. 11:53:55
170011 CONNECTION ERROR

y
S A wmauze B g save

Specific value

Target
setting
value

2nd target value

Start of fuzzy inference

Fig. 47) Function setting

1) Control brightness of LCD screen in 8 steps. Press “4” to dim it and “»” to brighten it.
2) Function to turn off the back light after set time in order to protect the LCD. Time can be set by
minute and set "0" to disable it. In the energy—saving mode, touch the screen to wake it up.

3) Select an operation type to recover from power failure.

Parameter ‘ Constant—value control ‘
STOP Stopped

Program control

Stopped

Specific value

Time

COLD Start operation with

Start operation from the 1st segment.

HOT existing setting value. |Start operation from the segment that was selected before blackout.

4) Turn on/off buzzer for input and operation confirmations.

5) Use to limit the touch panel input. Only operation screen and move buttons enabled,
If password set in [System setting] - [System], enter the password to change it.
6) Use to limit entering to main menu. When trying to enter the main menu, password input box is

prompted if any. Set "0" to disable it.

7) Operation 2 screen is automatically switched by time setting.

8) Change the name of user—defined button, If the language is Korean,
use Caps to enter “Korea —) English upper case —) English lower case”.
If the language is English/Chinse, “English upper case —) English lower case” can be entered,

[Function setting parameter]

Parameter ‘ Setting range ‘ Default
Screen brightness control 8 steps Step 3
Energy—saving operation time 0—-99 [min] 30 min
Recovery from blackout STOP, COLD, and HOT STOP
Beep sound Cancel, Set Setting
Touch input lock Cancel, Set Cancel
Main menu password 0-9999 0
Operation screen switch time 0-9999 0
Name of user—defined button Up to 14 characters User—defined button
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® Operation screen switch time setting

Switches operation screen for Ch.1 and Ch.2.

— Set "0" to switch time in order to disable the operation screen switch function.

— With the screen switch time setting, the operation screens of Ch.1 and Ch.2 are repetitively switched with
set interval and beep sound when the operation 2 screen is maintained for 1 min without any touch.

— To cancel the screen switch operation, touch any part of screen. It only works with the operation 2 screen.

® Password input screen

s FIXRUN MODE

Iu (n;“,” PH 03 09
CHANNEL #1

© 295

RUN TIME OH OM 0S

CHANNEL #2 °c CH2. SV

ﬂﬂ- ~' fater

Fig. 48) Password input screen

» Save setting
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Fig. 49) Save setting

1) Set data save interval.

?2) Select data storage.

3) Select setting items to be sent to SD card.
4) Upload/download setting values.

[Function setting parameter]

Parameter Setting range Default
Save interval (Sampling time) 1-360 [sec] 2
Storage media Internal, SD, and All All
ltem to send Pattern, Parameter, and All All
Download - -
Upload - -
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® Upload/Download screen

Fig. 50) Download screen Fig. 51) Upload screen

» Graph

T uonesadp T uole|ieisu| T punels GJOJQQ]

weiseip
»00|q UsaI0S

Fig. 52) Graph

1) Select line or dot graph shown in Operation screen 3 and PV graph view screen,

2) Select the thickness of line of graph shown in Operation screen 3 and PV graph view screen.

3) Select background colors for the operation screen 3, PV graph view, and pattern setting screen.
4) Set names of files saved in the internal memory or SD card.

Parameter ‘ Setting ‘ Default
Drawing type Line and dot Line
Line thickness 1 pixel and 2 pixels 1 pixel

Background color Black and white White

Up to 6 characters

(English, numeric, and symbol) D510

Name of saved file
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® Screen by selection

W GRAPH VIEW Z2N S GRAPH VIEW
2015. 11 11. PH 03 29 = 2015. 11 11. PH 03:30

20:00. 15:22:00 15:20:00 15:26:00 15:28:00 00 15:22:00 15:24:00 15:26:00) 15:28:00)

NNIN

Fig. 53) Line thickness—2 pixels Fig. 54) Line thickness—1 pixel

GRAPH VIEW
n 2015. 11- 11. PH 03 30

Fig. 55) Background color—Black
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3. PV graph view

Screen to check graph of files saved in the internal memory or SD card.

STORY VIEW

5. 11. 11. PH 03:31

3 R o
295 N 78308 31,00

CHI.PY ‘CHLSV N CH2.P¥  _ CH2.SV
| & <

2Im/diy.

15:30:58

@
Fig. 56) PV graph view - Time scale

No. Description

1 Go to menu screen.

2 | Displays files saved in an SD card. Up to 512 files (enabled when not saved in SD card)
3 | Transfers recorded data to SD card. (enabled when not saved in the internal memory)
4 | Displays files saved in the intern memory. (enabled when not saved in the internal memory)
5 | Select time and size scales.

6 Displays or hides graph of selected value. For heating/cooling control,

MV values are shown in the order of HMV —) C.MV —) Hide.

7 | Displays time by gradation.

8 | Displays position of data specified by the base line.

9 | Base line to display values.

10 | Go to beginning of data.

11 | Go to previous page.

12 | Go to previous pixel. Press and hold it to move by 10 and 20 pixels.

13 | Go to next pixel. Press and hold it to move by 10 and 20 pixels.

14 | Go to next page.

15 | Go to end of data.

16 | Scale up time scale. It can't exceed the save interval,

17 | Scale down time scale. Scale factors are x1, x2, x4, x8, and x16.

8 Displays storage position and name of displayed files.

Ex) SD : TD510_140905_110812 — TD510_140905_110812 file stored in SD card
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TORY VIEW
- 11. 11 PH 03 31

ciipy  [GHITSEIY
295 & 783 ?ﬁf

x1[div]

15:26:58 15:30:58

Fig. 57) PV graph view - Size scale

No. \ Description
1 Go to max value of data.
2 | Go to previous pixel. Press and hold it to move by 10 and 20 pixels.
3 | Go to next pixel. Press and hold it to move by 10 and 20 pixels.
4 | Go to min value of data.
5 | Scale up size scale. Scale factors are x1, x2, x4, and x8.
6 | Scale down size scale. The smallest scale factor is x1.
CH]-::\EI \.\ CHI_I;‘SZ é‘? CH?]P:: \.\ CH2.SV S
INTERNAL MEMORY SELECT/TOTAL:881/822
<
(]
()
(]
Fig. 58) PV graph view - File selection pane
\lo} ‘ Description
1 | Select afile,
2 | This is the name of saved file. The name can be changed in "Graph of operation setting."
3 | Go to previous page.
4 | Displays graph of selected file.
5 | Deletes a selected file.
6 | Cancels selection.
7 | Go to next page.




4. Time/schedule setti

ng

Screen to set current time and schedule. Schedule can be repeated by day.

YEAR | 2015
MONTH . I—n :
DATE - [—n
Cm om
wn [ 3
W o

SN @MON ©TUS (WED| ISIN ( MON (TUS « WED

OTHU CFRICSAT : C)THU @FRI (SAT
O — oM em
- = =
MINUTE a0 | MwmE ﬁ

oo  @m || Ow @on

 ozReEE T

WEEK

Fig. 59) Time setting

\lo} ‘ Description

Set current time. It can't be changed when it is being saved.

Fig. 60) Schedule setting

Select a day to operate. One or more days can be selected.

WIN | =

Set operation start time.

[Current time setting parameter]

Parameter ‘ Setting range ‘ Default

Year 2000 — 2099 -
Month 1-12 -
Date 1-31 -
Morning/Afternoon Morning and Afternoon -
Hour 1-12 -
Minute 0-60 -

[Schedule time setting parameter]

Parameter ‘ Setting range ‘ Default
Operation day Mon, Tue, Wed, Thu, Fri, Sat, and Sun -
Morning/Afternoon Morning and Afternoon Morning

Hour 1-12 12
Minute 0-60 0
Schedule check Cancel, Set Cancel
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5. Event

Screen to show event or error history.

» Event
Displays history of up to 80 events.

2015. 11 11. 15:31:13
MEMORY RECORD STOP(OPERAT ION)

2015. 11 11 15:31:12
PROGRAM OPERATION NORMAL END

2015. 11- 11 15:23:13
MEMORY RECORD START

2015. 11. 11. 15:23:12
PROGRAM OPERATION START(MANUAL)

2015. 11. 11. 15:21:35
MEMORY RECORD STOP(OPERAT ION)

@ % INTIAUZE B g SAVE

Fig. 61) Event history

[
=
—
2
=
o
(&)
é‘ No. \ Description
= 1 Go to other pages. History of up to 80 items can be checked.
£ 2 | Initialize event history. (enabled when it is not being saved)
:E 3 | Save event history to SD card. (enabled when it is not being saved)
o3 Event message \ Description
8 Power on TD510 is turned on.
= Power off TD510 is turned off,
E SD card inserted SD card is recognized.
8_ SD card removed SD card is removed.
e Constant—value operation started (Manual) Constant—value operation is started with Run button.
& Constant-value operation started (Communication) | Constant—value operation is started by communication.
o Constant-value operation started (DI1) Constant-value operation is started with contact input(DI1).
el Constant-value operation stopped (Manual) Constant—value operation is stopped with Stop button.
g Constant-value operation stopped (Communication) | Constant-value operation is stopped by communication.
£ Constant—value operation stopped (Di1) Constant—value operation is stopped with contact input(DI1).
(O Constant-value operation stopped (Error) Constant—value operation is stopped due to an error,
’55 Constant-value operation normal stop Constant—value operation is normally stopped.
8 Program operation started (Manual) Program operation is started with Run button.
o Program operation started (Communication) Program operation is started by communication.
Program operation started (DI1) Program operation is started with contact input(DI1).
Program operation stopped (Manual) Program operation is stopped with Stop button.
Program operation stopped (Communication) Program operation is stopped by communication.
Program operation stopped (DI1) Program operation is stopped with contact input(DI1).
Program operation stopped (Error) Constant—value operation is stopped due to an error.
Program operation normal stop Program operation is normally stopped.
Hold function started (Manual) Hold is started with Hold button.
Hold function started (Communication) Hold is started by communication.
Hold function started (DI2) Hold is started with contact input(DI2).
Hold function stopped (Manual) Hold is stopped with Hold button.
Hold function stopped (Communication) Hold is stopped by communication.
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Event message
Hold function stopped (DI2)

Description
Hold is stopped with contact input(DI2).

Step function operation (Manual)

Step is conducted with Step button.

Step function operation (Communication)

Step is conducted by communication.

Step function operation (DI3)

Step is conducted with contact input(DI3),

Ch.1 auto tuning started (Manual)

Auto tuning is started with Ch.1 auto tuning button,

Ch.1 auto tuning started (Communication)

Ch.1 auto tuning is started by communication.

Ch.1 auto tuning stopped (Manual)

Auto tuning is stopped with Ch.1 auto tuning button.

Ch.1 auto tuning stopped (Communication)

Ch.1 auto tuning is stopped by communication.

Ch.1 auto tuning normal stop

Ch.1 auto tuning is normally stopped.

Ch.2 auto tuning started (Manual)

Auto tuning is started with Ch.1 auto tuning button.

Ch.2 auto tuning started (Communication)

Ch.1 auto tuning is started by communication.

Ch.2 auto tuning stopped (Manual)

Auto tuning is stopped with Ch.1 auto tuning button,

Ch.2 auto tuning stopped (Communication)

Ch.1 auto tuning is stopped by communication.

Ch.2 auto tuning normal stop

Ch.1 auto tuning is normally stopped.

Constant—value operation started (HOT)

Constant-value operation is started with recovery of power failure.

Constant-value operation started (Schedule)

Constant-value operation is started with schedule function.

Program operation started (HOT)

Program operation is started with recovery of power failure,

Program operation started (Schedule)

Program operation is started with schedule function.

SD card save started

It starts to save to SD card.

SD card save stopped

It stops to save to SD card.

SD card save stopped (No memory)

It stops to save to SD card because it is removed.

SD card save stopped (Capacity exceeded)

It stops to save to SD card because the capacity is exceeded.

SD card save stopped (Number of files exceeded)

It stops to save to SD card because the number of generated files is exceeded (up o 522).

Memory save started

It starts to save to internal memory.

Memory save stopped

It stops to save to internal memory.

Memory save stopped (Capacity exceeded)

It stops to save to internal memory because the capacity is exceeded.

Memory save stopped (Number of files exceeded)

1t stops to save to internal memory because the number of generated files is exceeded (up to 52).

Internal memory initialized

Internal memory is initialized.

Parameter initialized

Parameter is initialized.

3D card parameter uploaded (PTN)

Pattern data is uploaded to SD card,

SD card parameter uploaded (PARA)

Parameter is uploaded to SD card.

SD card parameter uploaded (ALL)

Pattern data and parameter are uploaded to SD card.

Parameter initialized (SUM ERROR)

Parameter is initialized due to an error,

Event history initialized

Event history is initialized.

Error history initialized

Error history is initialized.

User logo uploaded

User logo is uploaded.

Ch.1 constant-value operation started (Manual)

Ch.1 constant-value operation is started with Run button,

Ch.1 constant-value operation started (Communication)

Ch.1 constant-value operation is started by communication,

Ch.1 constani—value operation started (DI)

Ch.1 constant—value operation is started with contact input(DI1).

Ch.1 constant-value operation stopped (Manual)

Ch.1 constant-value operation is stopped with Stop button.

Ch.1 constant-value operation stopped (Communication)

Ch.1 constant-value operation is stopped by communication,

Ch.1 constant-value operation stopped (D)

Ch.1 constant-value operation is stopped with contact input(Dit).

Ch.1 constant-value operation stopped (Error)

Ch.1 constant-value operation is stopped due to an error.

Ch.1 constant-value operation normal stop

Ch.1 constant-value operation is normally stopped.

Ch.1 program operation started (Manual)

Ch.1 program operation is started with Run button,

Ch.1 program operation Started (Communication)

Ch.1 program operation is started by communication,
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Event message
Ch.1 program operation started (DI1)

Description
Ch.1 program operation is started with contact input(DI1).

Ch.1 program operation stopped (Manual)

Ch.1 program operation is stopped with Stop button.

Ch.1 program operation stopped (Communication)

Ch.1 program operation is stopped by communication.

Ch.1 program operation stopped (Dif)

Ch.1 program operation is stopped with contact input(DI1).

Ch.1 program operation stopped (Error)

Ch.1 program operation is stopped due to an error,

Ch.1 program operation normal stop

Ch.1 program operation is normally stopped.

Ch.1 hold function started (Manual)

Ch.1 hold is started with Ch.1 hold button.

Ch.1 hold function started (Communication)

Ch.1 hold is started by communication.

Ch.1 hold function started (DI2)

Ch.1 hold is started with contact input(DI2).

Ch.1 hold function stopped (Manual)

Ch.1 hold is stopped with Ch.1 hold button.

Ch.1 hold function stopped (Communication)

Ch.1 hold is stopped by communication.

Ch.1 hold function stopped (DI2)

Ch.1 hold is stopped with contact input(DI2).

Ch.1 step function operation (Manual)

Ch.1 step is conducted with Ch.1 step button.

Ch.1 step function operation (Communication)

Ch.1 step is conducted by communication,

Ch.1 step function operation (DI3)

Ch.1 step is conducted with contact input(DI3).

Ch.2 constant-value operation started (Manual)

Ch.1 constant—value operation is started with Run button,

Ch.2 constant-value operation started (Communication)

Ch.1 constant—value operation is started by communication.

Ch.2 constant-value operation started (DI4)

Ch.2 constant—value operation is started with contact input(DI4).

Ch.2 constant-value operation stopped (Manual)

Ch.2 constant-value operation is stopped with Stop button.

Ch.2 constant-value operation stopped (Communication)

Ch.2 constant-value operation is stopped by communication,

Ch.2 constant-value operation stopped (DI4)

Ch.2 constant-value operation is stopped with contact input(DI4).

Ch.2 constant-value operation stopped (Error)

Ch.2 constant—value operation is stopped due to an error.

Ch.2 constant-value operation normal stop

Ch.2 constant-value operation is normally stopped.

Ch.2 program operation started (Manual)

Ch.2 program operation is started with Run button,

Ch.2 program operation started (Communication)

Ch.2 program operation is started by communication,

Ch.2 program operation started (DI4)

Ch.2 program operation is started with contact input(Di4).

Ch.2 program operation stopped (Manual)

Ch.2 program operation is stopped with Stop button.

Ch.2 program operation stopped (Communication)

Ch.2 program operation is stopped by communication.

Ch.2 program operation stopped (DI4)

Ch.2 program operation is stopped with contact input(DI4).

Ch.2 program operation stopped (Error)

Ch.2 program operation is stopped due to an error.

Ch.2 program operation normal stop

Ch.2 program operation is normally stopped.

Ch.2 hold function started (Manual)

Ch.2 hold is started with Ch.2 hold button,

Ch.2 hold function started (Communication)

Ch.2 hold is started by communication,

Ch.2 hold function started (DI5)

Ch.2 hold is started with contact input(DI5).

Ch.2 hold function stopped (Manual)

Ch.2 hold is stopped with Ch.2 hold button,

Ch.2 hold function stopped (Communication)

Ch.2 hold is stopped by communication.

Ch.2 hold function stopped (DI5)

Ch.2 hold is stopped with contact input(DI5).

Ch.2 step function operation (Manual)

Ch.2 step is conducted with Ch.2 step button,

Ch.2 step function operation (Communication)

Ch.2 step is conducted by communication.

Ch.2 step function operation (DIB)

Ch.2 step is conducted with contact input(DI6).




» Error

Displays history of up to 40 errors,

2015. 11. 6. 11:46:26
[1 CH] USER BURNOUT

2015. 11. 6. 11:40:26
[1 CH] USER BURNOUT

2015. 11. 6. 11:29:51
[1 CH] USER BURNOUT

2015. 11. 6. 11:28:31
[2 CH] USER BURNOUT

2015.11- 5. 11:5355 v

170[1] CONNECTION ERROR

=
—Trd G

Go to other pages. History

Fig. 62) Error history

Description

of up to 40 items can be checked.

Initialize error history. (enabled when it is not being saved)

NN &

Save error history to SD card. (enabled when it is not being saved)

Error message
[Ch.1] Sensor disconnected

‘ Description
Ch.1 sensor is disconnected.

[Ch.1] ADC error

Ch.1 ADC converter has an error,

[Ch.1] Calibration error

Ch.1 calibration is incorrect.

[Ch.1] input connection error

Ch.1 input connection is incorrect.

[Ch.2] Sensor disconnected

Ch.2 sensor is disconnected.

[Ch.2] RJC error

Ch.2 ADC converter has an error.

[Ch.2] ADC error

Ch.2 calibration is incorrect.

[Ch.2] Calibration error

Ch.2 input connection is incorrect,

[Ch.2] input connection error

Ch.2 input connection is incorrect.

I/O[nn] connection error

I/O[nn] is not connected.

D.l.nn found

Contact input(D.l nn) is found.

D.l.nn cancelled

Contact input(D.I nn) is cancelled.

P.alarm nn found

Pattern alarm(P.alarm nn) is found.

P.alarm nn released

Pattern alarm(P.alarm nn) is released.

S.alarm nn found

S.alarm nn released

System alarm(S.alarm nn) is found.
System alarm(S.alarm nn) is released.
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Program

H ¢ a £

RUN SCREEN FUNCTION PY GRAPH VIEW PATTERN SETUP PATTERN MANAGE

SROGR/ T EVEN
FETE) MEE 7 T2 EYeNT SR LY PATTERN ALARM TIME SIGNAL PATTERN GRAPH

Fig. 63) Main menu Fig. 64) Program menu
To control measurement with change of setting values over time. Program control parameters can be
set in this screen.

1. Pattern setting

SEG.004 | SEG.005

| 00 | 800
&0 | w0
- o
o 20
ol

Fig. 65) Pattern setting

1) Change the pattern No. (Pattern 1 — 100)
2) Move by 5 segment. If a segment is selected, it is changed to Insert/Delete button.
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SEG.004 | SEG.005

70.0 80.0
'45.0 - 70.0
o 0o
0 20
© S5

o Fig. 66) Pattern insertion/deletion
3) Pattern graph is displayed.

4) Select a segment. Selected segment can be inserted/deleted.

44



» Seg

SEG.003 SEG.004 SEG. 005

o500 @
2570~ 070 ®
2 0 ©)
T 20~ @
wr| @ ——g——— " @
a2 67) MOHE &A™
1) Set Ch.1 temperature setting value of the segment.
2) Set Ch.2 temperature setting value of the segment.
3) Set operation time(H) of the segment.
4) Set operation time(M) of the segment.
5) Select the wait function set in "Pattern Management — Wait/Start."
[Seg parameter]
Parameter ‘ Setting ‘ Default
Ch.1.8Vv EU(0 —100) [C] EU(0)
Ch.2.8v EU(0 —100) [C] EU(0)
Time [H] 0 —9999 [H] 0
Time [M] 0 — 59 [M] 0
Wait Cancel, Set 0
» TS
e 2 e
’n' 3 0
0 0 0
o . 0 o
Fig. 68) Time signal
Among 20 time signals, up to 4 of them can be selected for a segment.
[T.S parameter]
Parameter ‘ Setting ‘ Default
T.S #n 0~19 0
n:i~4

T uonesadp T uole|ieisu| T punsels am;eg]

welbelp
»00|q UsaI0S

pumes uououan

pY
o]
Q
o)
3

(suoueomoadg Tﬁumes WoISAS

L)
(3



» Alarm

SEG.004 SEG.005

Fig. 69) Alarm signal
Among 8 pattern alarms, up to 4 of them can be selected for a segment.
[Alarm parameter]

Parameter ‘ Setting range ‘ Default
P.AL #n 0~38 0

n:i~4
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2. Pattern management
» Pattern information

R PATTERN 002 &

e W ey
Q) — repEaT o 1 PATTERN NAME 002 0—————

@ ———@ LINK PATTERN 2

@—-Oanlms O sToP ) SEG HOLD @ LINK PTN

e
CHIWAIT 20 T
@ 7 , [ © ssv O sy
CH2. WAIT 20 T CHI.SSV 250 T
@—-o WAIT TIME 10 min  |CH2.SSV 250 T

Fig. 70) Pattern information
1) Select a pattern. Parameters can be set for individual patterns in this screen.
2) Set the number of pattern cycles.
3) Displays name of selected pattern,
4) When current pattern operation is finished, set a pattern No. to continue operation.
If End mode is selected as a connected pattern, the connected operation is conducted.
5) Set end mode.

Parameter ‘ Description

Stop operation Stop operation when current pattern is finished.
Holding seg Continue operation with setting values of last segment.
Connect Continue operation with the pattern set to the connected pattern No.

@
T uonesadQ T uone|eisy T Buels SJO}88]

weibelp
»00|q UsaI0S

6) If a measurement is out of wait operation range of setting value, it waits for a segment to continue
during set wait operation time and then moves to next segment. Wait operation may be set by
segment of the pattern.,

7) Set wait operation time. Set “0” to wait operation time in order to skip wait operation.

8) Set Start mode.

Parameter Description

Start operation with start setting value.
SPV Start operation with current specific value.

Bumes uououan

pY
o]
Q@
)
3

9) If SSV is set to Start mode, start SV can be set by channel.
()]
[Pattern information parameter] (fg,
Parameter ‘ Setting range ‘ Default 2
Number of pattern cycles 1-999 1 g
Connected pattern No. 0-100 0 3
End mode Stop operation, Holding seg, and Connect pattern Stop operation >—
Ch.1 Wait EU(0 —100) [C] 0.0 @
Ch.2 Wait EU(0 - 100) [C] 0.0 5]
Wait operation (M) 0 —9999 [M] 0 S
Start mode SSV and SPV SPV g
Ch.1 Start SV EU(0 - 100) [C] 0.0 O
Ch.2 Start SV EU(0 —100) [C] 0.0

N
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® \Wait operation
1 SEG 2 SEG 3 SEG

le—> Wait time ,
Wait operation { Wait range |/,

B )
Wait operation is
cancelled because PV
is within defined wait range

Wait operation is
started because
PVis out of
defined wait range
0 T t
e Y sE6. 2 sE6.3 g
SEOEE) SEG. 1 ‘ SEG. 2 ‘ SEG.3 SS

If measurement (PV) is out of wait range, it waits until the measurement(PV) enters the wait range for
defined wait time.

1 SEG Wit e 2 SEG 3 SEG

© setting

Wait operatior] ~ Wait range |

SEG. progress
without wait mode SEG. 1 SEG. 2 SEG. 3 %

SEG progress
with wait mode. SEG. 1 ‘ SEG. 2 ‘ SEG. 3 g

It wait time is elapsed, it moves to next segment even though measurement(PV) is out of wait range.

® Operation start mode

PV measurement

SV setting value

\

SV setting value
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S.8VPf--o- . S.PVL------

PV measurement

T 0 T
Start of program operation t Start of program operation t

[Start mode SSV] [Start mode SPV]
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» Copy/Delete

Fig. 71) Pattern copy/deletion

1) Select an original pattern.

2) Select a target pattern.

3) Copy the pattern.

4) Select a patter No. to delete.

T uonesadp T uole|ieisu| T punsels mo;eg]
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5) Delete the pattern. o

6) Delete all patterns. o3

O D

[Copy/Delete parameter] S -

Parameter ‘ Setting range \ Default - g
Original pattern No. 1 ~100 1
Copied pattern No. 1~ 100 1
Deleted pattern No. 1~ 100 1

3. Pattern name setting

pumes uououan
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Q
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=

ATTERN 003 | PATTERN NAME 003

4 | PATTERN NAME 004

 PATTERN 005 | PATTERN NAME 005

 PATTERN 005 | PATTERN NAME 005

~ PATTERN PATTERN NAME 007

TERN 008 | PATTERN NAME 008

Fig. 72) Pattern name
1) Go to other page. Up to 8 pattern names can be set per page.
2) Change a pattern name. If the language is Korean, use Caps to enter
“Korea —) English upper case —) English lower case”. If the language is English/Chinse,
“English upper case —) English lower case” can be entered
[Pattern name parameter]

(suoueomoedg Tﬁumas WoISAS

Parameter ‘ Setting range \ Default
Pattern name nn Up to 23 characters PATTERN NAME nn
nn:1~100
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4. Pattern alarm setting

Fig. 73) Pattern alarm

1) Select an alarm target.

2) Select an alarm type.

3) Set a setting value(offset).

4) Set hysteresis.

5) Set delay.

6) Set direction of alarm, NORMAL OPEN or NORMAL CLOSE
7) Set hold function,

® Alarm operation

Absolute upper limit ‘ Absolute lower limit ‘ Upper limit of offset
ON e ON
OFF | HYS
sV
A.POINT A.POINT A.POINT
Lower limit of offset ‘ Out of range ‘ Within range

ON ON N ON ..
HYS!OFF OFF HYS i
v A 2

OFF

v sV :
§ APOINT APOINT | APOINT i _APOINT | APOINT
— ; e >

—
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[Pattern alarm parameter]

Parameter ‘ Setting range ‘ Default
Alarm target None, Ch.1, and Ch.2 None
Alarm type Absolute upper limit, Absolute lower limit, and Upper limit of offset 0

Setiing Absolute upper qu lower limits : EU(O — 100)
valueloffsel) Upper and lower Imt‘s of offset : EUS(—100 — 100) 0.0
Out of and within range : EUS(0 — 100)

Hysteresis EUS(0 — 100) 0.0
Delay(S) 0 —9999 [S] 0
Direction Normal open and Normal close Normal open

Hold Cancel, Set Cancel
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5. Time signal setting

OFF TIME i ON TIME

e

SEGMENT TIME

OFF TIME  Segment Tine

- Omin

Segment Time

Up to 20 time signals can be set.

Fig. 74) Time signal

1) Set OFF time. Time signal is on after waiting for defined time from the start point of segment.
2) Set ON time. Time signal is on during defined time from the ON point of segment.

[Time signal parameter]

Fig. 75) Time signal operation

Parameter ‘ Setting range ‘ Default
OFF Time 0-9999 [M] 0
ON Time 0-9999 [M] 0
® Time signal operation
oN ON Time
1. TS1
1) See Tve = OFF mime + ON Tive TSt
2) OFF Tve = 0 OFF
SEGMENT|(N-1) SEG TIME: N SEG TIME :(N+1) SEG TIME!
ON
7
2,752 N A
T2 OFF Time H
1) Sec Tve = OFF mime + ON Tive N | |
2) OFF Tve # 0 OFF
SEGMENT|(N-1) SEG TIME: N SEG TIME :(N+1) SEG TIME!
ON ON Time
3.TS3 153
1) Sea Tve < OFF Time + ON Tive
FF
2) OFF Tve = 0 o
SEGMENT|(N-1) SEG TIME: N SEG TIME :(N+1) SEG TIME!
ON
ON Time
4,7s4 T4 OFF
Time
1) Sec Tve < OFF mime + ON Tive OFF
2) OFF tve # 0
SEGMENT|(N-1) SEG TIME: N SEG TIME :(N+1) SEG TIME
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6. Pattern graph

For program operation, pattern and time are shown in a graph.

@ O]
$

T
@

S
® & ® ® © ©

Fig. 76) Pattern graph Fig. 77) Pattern graph — Operation

=
o

Description
Go to program menu screen.

Change patter No. (No.1 — 100).

Blue background color is the progress of operation.

Displays time by gradation.

Go to beginning of pattern graph.

Go to previous screen.

Go to next screen.

Go to end of pattern graph.

OO INO|O | W[ —

Scale up time scale.

IS

Scale down time scale.
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System setting

» Access to system setting

1. A user is not required to define system setting.
2. Special attention is required when an operator changes system setting values
Danger because it may lead to malfunction.

RUN SCREEN FUNCTION PY GRAPH VIEW

o m o ¢

PROGRAM DATE / TIME EVENT SYSTEM MENU Click!

RUN SCREEN FUNCTION PY GRAPH VIEW

OUTPUT PID INNER SIG. ON/OFF SIG

N -

SYSTEM ALARM D. INPUT D.OUTPUT

Fig. 78) Access to system setting

— Default password is “0”.
— To restrict access of users, press System icon to enter System setting screen and change
user password. (For more details, refer to page. 77)
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1. Sensor input setting
» Input setting

Fig. 79) Ch.1 sensor setting(TC—K) Fig. 80) Ch.1 sensor change
1. Sensor type
— Select a sensor type. It can't be changed when it is being saved.
— If the type of sensor is changed, related parameters(use range) are initialized so set the type of
sensor first,
2. Use range
— Enter range values to use. It can't be changed when it is being saved.
3. Position of decimal point
— If the sensor is DCV, define the position of decimal point, It can't be changed when it is being saved.
— If the sensor is RTD or TC, the position of decimal point is already fixed.
4. Input filter
— Enter a digital filter value of input.
5. Display unit
— Set the display unit. (C, Q, V, mV, %, or User—define)
— Select User—define to enter user—defined unit, It can't be changed when it is being saved.

PE 5 ﬁmﬁE"mm; 2000 T

RANGE LOW- 00 T
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Fig. 81) Ch.2 sensor setting(DCV) Fig. 82) Ch.2 sensor change

1. DCV input upper/lower limit
— If the sensor is DCV, define the input value of DC voltage, It can't be changed when it is being saved.
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Parameter
Sensor type

3l

Refer to range table by sensor type.

B

K1

RTD upper limit / TC upper limit
/ DCV input upper limit

Within DCV sensor range
RTD is not entered.

Input upper limit

RTD lower limit / TC lower limit

Within DCV sensor range

/ DCV input RTD is not entered. Input lower fimit
Upper limit of use range EU (0% — 100%) EU 100 %
Lower limit of use range EU (0% — 100%) EUO %
Position of decimal point 0,12 and 3 1

Input filter 0-120 S 0S

Display unit T, Q,V, mV, %, and User—define T

User—define Up to 6 characters UNITnn

» Temperature compensation

)

Fig. 83) Sectional compensation(Ch.1)

1. Compensation value

Fig. 84) Sectional compensation(Ch.2)

— Offset is compensated for a temperature measurement. 2. Sectional compensation
— Itis used to compensate error by section.

— Set temperature for a base point to compensate temperature.
— Set compensation temperature for each base point.

® Compensation parameter

Parameter Setting range ‘ Default
Compensation value EUS(0 % — 100 %) 0
Partial compensation value -50.0 = 50.0 0

-

to set the values.

\Caution

« Partial compensation changes angle of section so define sections by purpose
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2. Control/transmission output setting
» Control output

@ HEATING ) HEAT/COOL

- H.OUT TYPE

) HEATING  © HEAT/COOL

C.0UT TYPE
@SR OS®

5 C.0UT TYPE
Oss owm ||l @ O

o O

- H.OUT DIRECT C.OUT DIRECT

) FORWARD (@ REVERSE

H.OUT DIRECT | c.OUT DIRECT

OFmW@REVEmE ) FORWARD ~ © REVERSE

T )
cwm  oww N o

Fig. 85) Control output (Heating/cooling) Fig. 86) Control output (Heating)

1. Control mode

— Set heating and heating/cooling controls.

2. Output cycle

— If the control output is “SSR,” set the cycle for control output operation.

3. Direction of output

— Set Normal operation or Reverse operation.

4. Prevention of over integral

— Set over integral prevention function mode.

— If it is MANUAL, the over integral prevention ratio can be manually set.

‘O FORWARD ~ @ REVERSE

[Control output parameter]

Parameter ‘ Setting range ‘ Default
Control mode Heating and Heating/Cooling control Heating control
Output cycle 1-1000 1
Output type SSR and SCR SSR
Direction of output Normal operation and Reverse operation Reverse operation
Prevention of over integral 50 % — 200 % 100 %
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» 'ON1| OFF |-~ 1]

v

SSR cycle

Fig. 87) SSR output operation

It Voltage pulse output[SSR] is selected, the output is 20 % — 100 %. According to the voltage pulse
output cycle, control output is ON for certain time (OFF for the rest).
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20.8 mA

20 mA

12mA

4mAL------2

32mA

0% 50% 100 %

Lower limit of output range = —5% Upper limit of output range = 105%

Fig. 88) Current output (SCR)
If current output is selected, it shows relation between control output(MV) and output range. If the

lower limit is =5 % or upper limit is 105 %, it outputs 3.2 mA d.c. or 20.8 mA d.c., respectively. Within
the range, control output value is linearly converted and output.

» Transmission output

- OUT TYPE 2 0UT TYPE
@ew . O ||l @p Ow
v — L owm

RANGE HIGH 2000 © || RANGE HIGH 2000 © RET..

RANGE LOW 00 T RANGE LOW 00 T
SBOUT - S.BOUT

© 0nA Oam ‘®O'|‘A: CamA

Fig. 89) Transmission output

1. Output type

— Set transmission output type for temperature. It is used as an input for recorder,
and the output signal is 4 — 20 mA d.c. (Select PV(temperature measurement),
MV(temperature control output), or SV(temperature setting).

2. Output range

— Set upper/lower limit of temperature transmission output range.

3. Temperature disconnection output

— Select 0 mA or 4 mA.

[Transmission output parameter]

Parameter ‘ Setting range ‘ Default
Output type PV, MV, SV PV
Upper limit of output range EU (0 % ~ 100 %) EU 100 %
Lower limit of output range EU (0 % ~ 100 %) EUO %
Temperature disconnection output 0 mA, 4 mA 0 mA
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3. PID setting
» PID setting

CSORCE CH | 1 TARGETCH | 1
SOURCE PID 1 TARGET PID| 1

AT. GAIN 1.00
ONOFF HYS. | 100
PID ﬁPE = : e

@rn OFn

AT.GAIN | 100
oo S | 100
PDTYPE

‘@W”I’D" :ow:it

Fig. 90) PID setting

1. Zone selection type

— Set PID zone selection type.

2. PID control type

3. Copy PID time constant

— Original channel : No. of original channel

— Target channel : No. of target channel

— Original PID : No. of original PID

— Target PID : No. of target PID

— Enter 0 to original PID and copy it in order to copy all PID values of it to a target channel.

4. AT. GAIN

— Used to manually and finely optimize PID numerical values automatically calculated with constant
values applied to individual PID items for calculating PID.

5. ON/OFF HYS.

— Set hysteresis(width) for auto tuning or ON/OFF control.
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Parameter ‘ Setting range ‘ Default

PID zone selection type AUTO, MANUAL AUTO
PID control type PID, PI-D PID
Ch.1 AT. GAIN 0.01 ~ 10.00 1.00
Ch.2 AT. GAIN 0.01 ~10.00 1.00
Ch.1 ON/OFF HYS. EUS(0% ~ 100%) 0.5
Ch.2 ON/OFF HYS. EUS(0% ~ 100%) 0.5
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c AT GAIN<1.0

AT GAIN=1.0

A

sv

AT GAIN>1.0

t

Fig. 91) Change of control characteristics(PV) according to changed auto—tuning gain

® Auto tuning gain(A/T gain)

Condition \ Unit
With stronger derivative and integral controls than auto—tuned PID value, overall
response speed becomes faster but the hunting may be more.
GAN =10 Auto—tuned PID value is used as is.
With weaker derivative and integral controls than auto—tuned PID value, overall
response speed becomes slower but over shoot can be reduced for more stability.

GAIN (1.0

T uonesadp T uole|ieisu| T punsels ejo;eg]

GAIN ) 1.0
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» PID zone
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Fig. 92) PID zone

1. Temperature section value

— It is automatically set by the temperature use range.

2. Manual PID No.

— Setting range ; 1~ 4

— If it is set to MANUAL, it refers to setting values of manually defined PID zone only.
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» PID value

X 174 Zone A

X 174 Zone A

(ST Te—
P BANDCH) 500 % | eoao [N~ P BANDGH) 500 % | PBANDE® | 500 %
P | 1000 see || oo [N - I TIEGD | 1000 sec | I TIMEG) | 1000 sec
oy | 20 sec| orme) [ T DTIMEG) | 250 sec| DTIME®) | 250 sec
o 1000 % | O/ e oM | oo % | om 1000 %
on [ oo % || oeoao [N . : DEAD BAND 500 % -

Fig. 93) PID value

1. Proportion(P) zone

— Set proportional band. If the proportional band is larger, control output becomes smaller for the
offset and thus the setting value is reached later. If the proportional band is smaller, control output
becomes larger for the offset and thus the setting value is reached quicker but there might
be hunting if it is too quick.

2. Integral(l) time

— Set integral time. There can be offset only with proportional control. Integral is used to reduce the
offset. If the integral time is too long, it is changed too late but if it is too short,
there might be frequent hunting.

3. Derivative(D) time

— Set derivative time. To compensate for sharp temperature change, control output is proportional to
the angle of temperature change. If derivative time is longer, compensation becomes stronger.

4. Upper limit of output (O/H)

— Set upper limit of output range.

5. Lower limit of output (O/L)

— Set lower limit of output range.

6. Dead band

— Set dead zone of heating and cooling output in the heating and cooling control mode.
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Parameter Setting range Default
Proportion(P) zone 0.00 ~ 100.00 % 5.00
Integral(l) time 0.00 ~ 3000.0 SEC 240.0
Derivative(D) time 0.00 ~ 3000.0 SEC 60.0
Upper limit of output (OH) 0.00 ~ 100.00 % 100.00
Lower limit of output (OL) 0.00 ~ 100.00 % 0.00
Dead band 0.00 ~ 100.00 % 50.00
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A
CT/% HYS. Delay HYS. Delay HYS. Delay Wider proportional band
- > et /% (faster response and hunting)
”””””” N orsetl
SV SV P

,,,,,,,,,,,,,,,,,,,,,,, ' !

Wider proportional band
(slower response and large offset)

| Start of control

>

T uonesadp T uole|ieisu| T punsels mo;eg]

ON OFF Time
Fig. 94) ON/OFF control Fig. 95) Proportional control (P control)
. 4 4 Short integral time
C/% T/% J
Offset /\
SV b ¢ SV »
Proportional
. Integral control (Pl) Long integral fime
Proportional control
Time " Time g

Fig. 96) Proportional/Proportional, Fig. 97) Proportional integral control (P.| control)

Integral control(P control/P.l) control

4, Inner signal

» Inner signal setting

— Set target, range direction, and type of individual inner signals.
— Up to 16 inner signals can be set

weibelp
»00|q UsaI0g
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Fig. 98) Inner signal

1. Target setting

— Set a target of inner signal.

2. Range direction

— Set the operation range of temperature to use inner signal.

3. Type

— Set a target of inner signal to apply.

— T.S.V : Based on target setting value

—N.S.V : Based on current measurement

— P.V1: Based on operation range L and H for measurement
— P.V2 : Based on setting values and their offset setting values
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4. Operation range

— Set upper and lower limits of operation range for target.
5. Operation delay

— Set operation delay for target.

Parameter ‘ Setting range ‘ Default
Target setting None, Ch.1, and Ch.2 None
Range direction Within range and Out of range Within range
Type TSV, NSV, PV1, and PV2 TSV
Upper limit of operation range Channel EU (0 % — 100 %) 0.0
Lower limit of operation range Channel EU (0 % — 100 %) 0.0
Operation delay 0 — 9999 min 59 sec 0

» Inner signal name setting
— Click the icon on upper left of alarm setting screen in order to go to the inner signal name setting screen.

(] R T Ei R o
Co— INERSINLNE. ) ——

1S 1 | INNER_SIGNALO1 o

s 2 | INNER_SIGNALO2

s 3 | INNER_SIGNALO3

Isa | INNER_SIGNALO4

IS 5 | INNER_SIGNALOS

1S 6 | INNER_SIGNALOB

ST | INNER_SIGNALO7

1S 8 | INNER_SIGNALOS

Fig. 99) Inner signal name Fig. 100) Enter an inner signal name

1. Enter an inner signal name (using Korean, English, numeric, and symbol characters).
2. An inner signal name may include up to 24 characters (12 ones in Korean).
Parameter ‘ Setting range ‘ Default
Inner signal name Korea, English, numeric, and symbol characters INNER_SINGALNn
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Temperature Temperature (

A w
/S 8H @
/S 1H %
s 1L o»
)
/S 2H 5
usaL Q

'1 i ‘ s 3H >_
L ! ‘ i /S 3L -
MR fe. 1 /S 8L 3
i L o 3 &
o > o}
e — an o ) 5
B ifou|™ :

wh fon] —
i o] .
‘(kﬁs\?) ‘ ON ‘ 8
g
Fig. 101) Example of inner signal setting Fig. 102) Example of inner signal setting o
35

(NSV) (TSV)
Fig. 101 is an example of setting inner signal(l.S) NSV. Inner signal No. 1 — 3 and 8 are set with :

temperature, NSV, and Within range so that the inner signal is turn on or off according to change of
current setting value(SV).

Fig. 102 is an example of setting inner signal No.1 — 3 and 8 with temperature, TSV, and Within range.
Based on TSV as a target setting value, the inner signal is turned on/off to show difference with NSV.

weibelp
»00|q UsaI0g

Fig. 103 is an example of setting inner signal No.1 — 3 and 8 with temperature, PV1, and Within range, >_
and Fig. 104 is an example of setting inner signal No.1 and 2 with temperature, PV2, and type to set &
. . 3
ascending/descending. o]
Temperature o
Temperature A >
T4 70 | I
NN SRS RN TN kol =
80 | IS 1H 60 i 1/S1 + HYS =)
= lus L ; E 1S2 + HYS > ©
50 | | 11S1/152
60 | 11S 2H | !
1S 2L 40 ] : 1151 - HYS
I ] % US2 - HYS g
40 | /S 3H | | Q
1S 3L 0 i . > g
i i t T
I : Time
J 1S 8L
%] [ [ o] ]
> 1152
‘ /S 1 t ‘ (PV) ‘ ON ‘ ‘ ON ‘ ‘ w»

(PV) Time S

/s 2 E . [ ! (-"D"
S | oo _ | 2

1 Direction of range : Ascending HYS operation 40 50 60 '

/s 3 ' ' [0}
K : : o
‘ S8 E 1/S2 : Temperature PV2 operation setting SN H 8

(PV) 1 Operaion range : 50 = 10 (0C) seting N [

: Direction of range : Descending HYS operation 40 50 60 :
Fig. 103) Example of inner signal setting (PV1) Fig. 104) Example of inner signal setting (PV2)
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5. ON/OFF signal

» Temperature setting

Fig. 105) ON/OFF

6 ON/OFF signals can be set for each channel.

1. LSV

— Set lower limit of ON/OFF signal operation.

2. M.SV

— Set median of ON/OFF signal operation.

3. H.SV

— Set upper limit of ON/OFF signal operation.

4. WU

— Set lower limit offset of ON/OFF signal operation.
5. HD

— Set upper limit offset of ON/OFF signal operation.

[Temperature ON/OFF signal]
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Parameter ‘ Setting range ‘ Default
LSV 0.0
M.SV Temperature EU (0 ~ 100) 0.0
H.SV 0.0

LU 0.0
) Temperature EUS (0 ~ 100) 00
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ZoneD ! ZoneC + ZoneB i ZoneA
) i b
Low : : : High
temperature AN N A temperature
L.sv M.SV H.SsV

Fig. 106) ON/OFF zone separation

Setting item Function
LSV Low set value Set lower limit.
M.SV Middle set value Set median.
H.SV High set value Set upper limit,
Lu Low limit deviation setting Set lower limit offset.
Hd High limit deviation setting Set upper limit offset.
Ti~T4 Temperature 1~4 Zone setting by temperature—side group (Group 4)
H1 H Zone setting for humidity side (Group 1)

By L.SV, M.SV, and H.SV, the range has 4 zones: A, B, C, and D.
Setting condition is L.SV { M.SV { H.SV.

Zone separation ‘ Description
Zone A (PV=H.SV) | Always OFF regardiess of offset
Zone B 1) Hd=0(Always OFF regardless of offset)
(M.SV<PV<H.SV) 2) Hd+0(Refer to Fig. 107). OFF : PV<SV+Hd ON : PV>SV+Hd
Zone C 1) Lu=0(Always ON regardless of offset)
(LSVEPV<M.SV) 2) Lu#0(Refer to Fig. 108). OFF : PV<SV-Lu ON : PV>SV-Lu
Zone D (PV<L.SV) | Always OFF regardless of offset

Temperature

MSV p

o /%

Setting value

A Lower limit
k Measurement

N
>

Time

1] ]

Fig. 107) Zone setting 1

Temperature

HSV p BRI S S S f
A

Measurement

%

MSV »

de:
ow T [ [ 1

Fig. 107) Zone setting 2

Time
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6. System alarm
» Alarm setting

8 alarm signals can be set.

Fig. 109) System alarm (Ch.1) Fig. 110) System alarm (Ch.1)

1. Select an alarm target.

2. Select an alarm type.

3. Set a setting value(offset).

4. Set hysteresis.

5. Set delay.

6. Set direction of alarm. NORMAL OPEN or NORMAL CLOSE
7. Set hold function,

8. Alarm condition

— Set alarm conditions.

— Always : Alarm is always provided.

— During operation : Alarm is provided only during operation.
— Constant value : Alarm is provided only during constant—value operation.
— Program : Alarm is provided only during program operation.

[System alarm parameter]
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Parameter ‘ Setting range ‘ Default
Alarm target None, Temperature, and Humidity None, Ch.1, and Ch.2
Alarm type Absolute upper Iimit,.Apsqute lower limit, and Upper 0

limit of offset
Setiing Absolute upper qu lower limits : EU(O — 100)
valueloffsel Upper and lower Im’{s of offset : EUS(-100 — 100) 0.0
Out of and within range : EUS(0 — 100)

Hysteresis EUS(0 — 100) 0.0
Delay(S) 0 — 9999 [S] 0
Direction Normal open and Normal close Normal open

Hold Cancel, Set Cancel
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» System alarm name setting
— Click the icon on upper left of alarm setting screen in order to go to the system alarm name setting screen.,

Fig. 111) System alarm name Fig. 112) Enter a system alarm name

| e

| ALARM_NAMEO3

| Aamweo

- [ALAMJIAME(’)EV - ”

[ ALARM NANEOS

= ALmMJMEm

ueowen

1. Enter a system alarm name (using Korean, English, numeric, and symbol characters).
2. A system alarm name may include up to 24 characters (12 ones in Korean).

T uonesadp T uole|ieisu| T punsels mo;eg]

Parameter ‘ Setting range ‘ Default
System alarm name Korea, English, numeric, and symbol characters ALARM_NAMENN
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7. DI configuration

DI configuration has 7 tabs to set DI functions and operations for individual DI signals. IO specifications
are optional for TD510 and configurable DI numbers are limited by the option so make sure to check the
|0 specifications.

» Common

weiboid Tﬁumes uo!),ouan
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Fig. 113) DI common

1. Dl input state

— Set DI input operation condition.

2. Buzzer ON time

— Enter time to maintain buzzer on for DI error,

— Buzzer doesn't sound if DI — 3 operations are set to Run/Stop, Hold, and Step.
3. Detection delay

— Enter delay time after Dl is detected.

suoneoljioadsg
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Parameter ‘ Setting range ‘ Default
Dl input state Always and During operation Always
Buzzer ON time 0 — 9999 min 59 sec 0S
Detection delay 0 — 9999 min 59 sec 0S
» Configuration type
¥
(G R VT ——
DI MODE : DI2 WDE

©ERROR  ( RUVSTOP @ ERRR () HOLD

DI3 MODE

©EmR  OosEP .
D14 MODE DI5 MODE e

© ERROR () RUN/STOP | © ERROR o

DIG MODE s
(©) ERROR ) STEP

Fig. 114) DI configuration type

1. DI 1 operation type

— Set function for DI 1 operation.

— Error : DI 1 operation is used as an error,

— Run/Stop : DI 1 error enables operation and release of it stops operation.

2. DI 2 operation type

— Set function for DI 2 operation.

— Error : DI 2 operation is used as an error.

— Hold : DI 2 error holds current operation and release of it cancels hold. (For program operation)

3. DI 3 operation type

— Set function for DI 3 operation.,

— Error : DI 3 operation is used as an error,

— Step : DI 3 error forces transition from current segment to next one, (For program operation)
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[DI configuration type parameter]
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Parameter ‘ Setting range ‘ Default
DI operation type Error and Run/Stop Error
DI2 operation type Error and Hold Error
DI3 operation type Error and Step Error
Dl4 operation type Error and Run/Stop Error
DI5 operation type Error and Hold Error
DI6 operation type Error and Step Error




» Configuration setting

p v 1716 page A
=== W —— ]
- D.1 METHOD D.I METHOD

(© ERROR STOP  TIME STOP
) ERROR RUN  RUN

SET TIME -sec
@ CH.1 O CH.2 () ALL
DELAY TIME

© ERROR STOP ) TIME STOP
) ERROR RUN ) RUN

SET TIME | BB
CHANNEL % S
CoHa ©oH2 )AL
DELAY TIME

| 0 min| O sec

Fig. 115) DI configuration setting

1. Operation after detection
— Error stop : DI error shows DI error screen and stops operation.
— Time stop : DI error shows DI error screen and stops operation after the setting time is elapsed.
— Error operation : DI error shows DI error screen and continues operation.

— Operation : DI error doesn't show DI error screen and continues operation.

— Setting time : For Time stop, it stops operation after the setting time is elapsed.

2. Detection delay : Delay after DI occurrence may be set by DI.

Parameter ‘ Setting range Default
Operation after detection Error stop, Time stop, Error operation, and Operation Error stop
Setting time 0-9999 S 0S
Operation channel Ch.1, Ch.2 and All Al
Detection delay 0 — 9999 min 59 sec 0S

» DI name

| DI_ERRORO1
0.1 2 | D1_ERRORO?
D13 | DI_ERROR03
Dl J'mjnmnm
D.15 | DI_ERRORO5
D.1 6 | DI_ERROR0G
D.I 7 ‘ | b1_ERRoRO7
D.18 | DI_ERROR0S

Fig. 116) DI name

1. Enter a DI error name (using Korean, English, numeric, and symbol characters).
2. Entered DI error name is shown on DI error screen for the error,
3. A DI error name may include up to 24 characters (12 ones in Korean).

Parameter
DI error name

‘ Default ‘
DI_ERRORNN

Fig. 117) Enter a DI name

Setting range
Korean, English, numeric, and symbol characters

T uonesadQ T uone|eisy T Buels SJO}88]
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» Contact type

Fig. 118) DI contact type

1. Set contact type.
— Contact A : DI runs if a DI contact is connected. (Normal Open)
— Contact B : DI runs if a DI contact is disconnected. (Normal Close)

» Error image

- 1/2 page

Fig. 119) DI error image setting

For a Dl error, it shows a user—defined image what was uploaded to the internal memory.
If there is no user—defined image in the internal memory, basic image is shown.
1. State display : Upload progress is shown.
2. Upload : Upload selected image files of SD card to the internal memory.
(It can't operate when it is being saved)
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An error image must have the resolution of 310X210 and name of Dnn_IMG.bmp
/ i \ (e.g. D1_IMG.bmp, D12_IMG.bmp). Files must be placed in Caution “TD510\DI_IMG” folder
Caution  of root direction of SD card. Otherwise, they are not uploaded.
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Fig. 120) DI error image upload Fig. 121) Confirm DI error image upload

1. There is no user—defined image in SD card.

2. There is a user—defined image in SD card.

3. Select a user—defined image to upload from SD card to the internal memory.
4. There is a user—defined image already uploaded to the internal memory.

5. There is no user—defined image in the internal memory.

» Image deletion

E DELETE‘

Fig. 122) DI error image deletion Fig. 123) Confirm DI error image deletion

1. State display : Image deletion progress is shown.

2. Delete : Delete a selected image files in the internal memory.
3. There is no user—defined image in the internal memory.

4. There is a user—defined image in the internal memory.

5. It is impossible to recover deleted images.
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8. DO configuration

DO configuration setting has 8 tabs and assigns system signals to relay outputs. If duplicate relay
numbers are set, the relays works even one of them is output.

IO specifications are optional for TD510 and configurable relay numbers are limited by the option so
make sure to check the 10 specifications.

» Inner signal
— Screen to set relays for inner signals.
— If an inner signal is transmitted, defined relay is ON.

—
ﬁ :
o

Fig. 124) DO — Inner signal
[Inner signal parameter]
Parameter ‘ Setting range Default
Inner signal 1 — 16 0~32 0

» Time signal
— Screen to set relays for time signals.
— If a time signal is transmitted, defined relay is ON.
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Fig. 125) DO — Time signal

Time signal parameter]

Parameter ‘ Setting range Default
Time signal 1 — 4 0~32 0
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» ON/OFF signal

— Screen to set relays and delay for 6 ON/OFF signals for individual channels,

— With ON conditions met, defined ON/OFF signal is ON after defined time, which is applied only for the first time,

Fig. 126) DO — ON/OFF

[ON/OFF signal parameter]

Parameter ‘ Setting range ‘ Default
Channel#n ON/OFF signal 0~ 32 0
» DI signal

— Screen to set relays for DI signals.
— If a DI signal is transmitted, defined relay is ON.

Fig. 127) DO — DI signal

[DI signal parameter]

Parameter Setting range Default

DI signal 1 — 32 0-32 0

T uonesadp T uole|ieisu| T punels QJOJQQ]
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» Alarm
— Screen to set relays for pattern/system alarms.
— If an alarm signal is transmitted, defined relay is ON.

i - RELAY - RELAY
| CHILPLALAR 1 ﬁf 7 = o F
| onpammz | o -
“,*"-'?;“L‘F"“" Y—o T:v ‘ {—0 22
: I?;Z'.'P.ayl)LAH'I’IYI - T—o . . [ o
cﬂszLARuz[_o = I'_o -
; ;:HzPALAma[—o T [’—6:’

Fig. 128) DO — Alarm signal

Parameter ‘ Setting range Default
P. Aarm 1 -4 Upto0—32 0

S. Alarm 1 -8 Upto0—32 0

» Ch.1/Ch.2

— Screen to set relays for operations signals by channel.

' RELAY  TIME RELAY  TIME 0 RELAY  TIME RELAY  TIME
CcowRoL | 1 0 sec DIERROR| 2 | 0 min CCoNTROL | 3 0 sec DIERROR. 4 | O min
I RELAY  TIME RELAY  TIME ’ : :

i RELAY  TIME RELAY  TIME
BOUT | 0 | 0 min WAIT 0 0 sec
= RELAY OFFSET END SIG. RELAY  TIME

e y»' 0| 00 ©  FIXEN 0 ol

Bwr 0 | 0 min WAIT 0 | 0 se
i RELAY OFFSET  END SIG. RELAY  TIME

w : orr'o.o c  FIXEND 70’4 0 min

T e REAL TIE = e
R ~ PROGEND, O 0 min CHANNEL . PROGEND. O | Om
sk o r = = R s 0 0mmo o EEE
Rkl o - |  mEAY oFSET =
oo | 0 00T : DO 0 00 T

Fig. 129) DO — Operation signal
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1. Control signal

— Set Ch.1 and Ch.2 operation signal relays and delay.
2. Sensor disconnection

— Set Ch.1 and Ch.2 sensor disconnection signal relays and ON time.
3. Ascending section

— Set ascending signal relay and offset.

— Offset = Target setting value - Ch.1 or Ch.2 value

4. Holding section

— Set holding section relay and ON time.

5. Descending section

— Set ascending signal relay and offset.

— Offset = Target setting value + Ch.1 or Ch.2 value
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6. DI signal

— Screen to set relay and operation time for all DI signals

7. WAIT
— Set relay and holding time for wait signal.
8. Constant value

— When a constant—value operation is completed, the relay is ON for defined time.

9. Program

— When a program operation is completed, the relay is ON for defined time.

Parameter Setting range Default
Channel#n control signal relay 0-32 0
Channel#n control signal delay 0—-9999 S 0S
Channel#n sensor disconnection relay 0-32 0
Channel#n sensor disconnection holding time 0 —9999 M oM
Channel#n ascending section relay 0-32 0
Channelin ascending section offset Channel #n EUS(0% — 100%) 0cC
Channel#n holding section relay 0-32 0
Channel#n holding section ON time 0 —9999 M oM
Channel#n descending section relay 0-32 0
Channelin descending section offset Channel #n EUS(0% — 100%) 0cC
Channel#n DI signal relay 0-32 0
Channel#n DI signal operation time 0-9999 S 0S
Channel#n wait relay 0-32 0
Channel#n wait holding time 0—-9999 S 0S
Channel#n constant-value signal relay 0-32 0
Channel#n constant—value signal setting time 0 —9999 M oM
Channel#n program relay 0-32 0
Channel#n program setting time 0 — 9999 M oM

c “Temperature | Temperature | Temperature: Temperature
80| ascending |  Holding (3M) | Descending| Holding
’él\s’oéﬁd’irfgﬂ T 1 sections
70]v=-10C/| Lo SV |
T i i 1
! iHolding setiing! 1 !
50 oEM !
Al Y i T8 Joodoo\
L Descending | | N
30 Py % N
Y
. [ -
¥ R
o — — >
. T
RELAY‘ ON ‘ | o
Il 4 L !
: :
RELAY | [ on | | Jon]
RELAY ‘ ‘ ON ‘ ‘

Fig. 130) DO — Ascending/Holding/Descending

Example of relay operation state by temperature ascending/holding/descending setting of setting value(SV).
Example of relay operation state with ascending section setting temperature(—10 C), holding section setting

temperature(2M), and descending section setting temperature(+20 C).

| uonesadp | uone|eisy | Buels aJo;ag]
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» Other signals
— Screen to set relays for operations signals by channel.

[ e
I RELAY  TINE RELAY  TIME
DiemoR| 2 | 0 min USER k| 1| 1 min
e IS RELAY
S5l ofl of sgal ol ol
LS R T (LS9 LAY TIE

DELAYI - 0o o "s.éci”]ifuyi o” of '
bﬁ,A\fZ’ 0l o ‘min  |;}=;le'4;: »l 0 l)’ilvin;

 ETC

Fig. 131) DO — Other signals

1. DI signal — Set max time(M) to maintain relay and output for all DI signals.

2.1S1& — As a combined signal, set inner signal to use with inner signal 1 and AND condition, and
operating relay. (For complex conditions such as operation condition of refrigerator is certain SV or lower
and certain PV or lower)

3. Delay signal 1 and 2 — Set a relay to operate when defined delay is elapsed after operation of inner signal 1.
(Units are second and minute for delay signal 1 and 2, respectively).

4, User—defined button — Set a relay for the user—defined button in operation screen.

5,18 9 & — As a combined signal, set inner signal to use with inner signal 9 and AND condition, and
operating relay.

6. Delay signal 3 and 4 — Set a relay to operate when defined delay is elapsed after operation of inner
signal 9. (Units are second and minute for delay signal 3 and 4, respectively).



» Operation signal
— Logic operation signal for output signal used to program up to 6 lines.
Logic operation is conducted from line No.1 to 6 in order.

Fig. 112—1) DO — Operation signal

T uonesadp T uole|ieisu| T punels GJOJQQ]

1) Operation value 1 and Operation value 2
— Select a relay for operation.
— If the operator is BYPASS, delay is set for the operation value 2.

2) Operator

weibeip
Y00|q Us8I0s

Output relay is ON if both operation value 1 and 2 are ON,

Output relay is ON if either of operation value 1and 2 is ON,

Qutput relay is OFF if the operation value 1is ON. Output relay is ON if the operation value 1is OFF,
Output relay is ON if the operation value 1 and 2 are different(ON/OFF or OFF/ON).

After the delay defined for the operation value 2, the signal of operation value 1 itself is output,

pumes uououan

[Example of applying operation signal]

By
/o)
Q
o
=

Fig. 112—2) Example of operation signal

1) If relay 1 and 2 are ON, relay 3 is ON,

2) If relay 1 or 2 is ON, relay 5 is ON.

3) If relay 5 is ON, relay 6 is OFF. If relay 5 is OFF, relay 6 is ON.
4) If relay 6 and 7 are different, relay 8 is ON.

5) When 25 seconds elapsed after relay 8 is ON, relay 9 is ON.
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9. System
» System

) CHINEpE——
togo | @ WS10L060 ) USERLOGO |

LANGUAGE |~ KOREAN  © ENGLISH

- PASSWORD 0000

UPlOAIJ g

Fig. 132) System screen

[ System parameter ]

Select a language(Korean/English/Chinese).
Select a splash.

If a user password is set, it needs to be entered
to enter system setting screen (If the user
password is '0", it is disabled).

Upload a splash using a SD card (disabled
when it is being saved).

Logo image file must have the resolution of\
640%480 and file name of TD510_LOGO.
bmp. Files must be placed in

Caution “TD510\LOGO” folder of root direction of
SD card, Otherwise, they are not uploaded.)

Parameter ‘ Setting range ‘ Default

Language Korean, English, and Chinese(Simplified) English
Splash TD510 logo and User—defined logo TD510 logo

User password 0 —9999 0000

» Specifications

HANYOUNG NUX CO..LTD

INFO2 TD510 2CH PROGRAM CONTROLLER
 INFO3 whn.hynux. com :
INFORMATION | O uwseD @ UsE

VERSION DISPLAY F¥ Yer. 1.14
= | CONTROLLER FW Yer. 1.11

PARAMETER INIT.

e

Fig. 133) Specifications screen

[ Specifications parameter ]

Enter information to display during boot—up
process.

Select whether to display product information
or not during boot—up process.

Displays product version information.

Initializes parameters. Event or error
history is not initialized.
Caution (It can't operate when it is being saved)

Parameter ‘ Setting range ‘ Default
Information 1 Character input panel(up to 30 characters) HANYOUNG NUX CO.LTD
Information 2 Character input panel(up to 30 characters) TD510 2CH PROGRAM CONTROLLER

Information 3

Character input panel(up to 30 characters)

www.hynux.com

Information display

) No and Yes
on first screen

Yes




» Communication setting

Select a stop bit.

Select a communication protocol.

Select a communication speed.

Select a data length.

Enter a unit No.
Enter response time.
Select a parity bit.

Fig. 134) Communication setting screen

[ Communication setting parameter ]

Parameter ‘ Default Setting range
Communication protocol MODBUS RTU | PCLINK, PCLINK+SUM, MODBUS ASC, MODBUS RTU
Communication speed 115200 9600, 19200, 38400, 57600, 115200
Stop bit 1 1,2
Data length 8 7.8
Parity bit NONE NONE, EVEN, ODD
Unit No. 1 1 =99 (Up 32 units can be connected, including master).
Response time 0 ms 0~ 100 ms

» Hardware address setting

— Screen to set hardware state of control module.

— Normal operation is enabled by matching hardware settings of control and input/output modules.
If incorrect address is set for an output module, it may malfunction.

CONTROL MODULE ADDRESS 1| 10510 0+

' !Iﬂ ADDRESS[O] MODULE Om @bio O ODI

CONTROL MODULE ADDRESS

0 ADDRESS{O] MODULE  (NONE ©DIO (/DO DI
 1/0 ADDRESS[1] MODULE  ( JNONE ( )DICg ®DO DI 1/0 ADDRESS[1] MODULE  ( JNONE ()DIO @DO DI
170 ADDRESS[2] MODULE 'NONE _ /DIO| DO @DI 170 ADDRESS[2] HOOULE CUNONE (DIO DO @DI
170 ADDRESS[3] MODULE NONE O’DIO’ doo @Dl 170 ADDRESS[3] MODULE  « INONE ©DIC doo ODI
170 ADDRESS[4] uoﬁl_E s @umr. Opio] Ooo Omi | 170 ADDRESS[4] uo,ﬁl_s ~ @NoNE (DIO| D0 DI

1/0 ADDRESS[5] MODULE ~ @ NONE  'DIO| /DO (DI | 1/0 ADDRESS[5] MODULE ~ @ NONE ( DIO| DO (DI

Fig. 135) Hardware address 1 (3) ©) Fig. 136) Hardware address 2 (4) @

1. TD510 display and communication are normal. 3. Input/output module and communication are normal,
2. TD510 display and communication are abnormal. 4. Input/output module and communication are abnormal.
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» Memory

~ INTERNAL MEMORY 858KB / 81,920KB
e e e (L

SD CARD MEMORY 145MB / 1,866MB

)

CH1.USE MODE © 0N ) OFF
CH2.USE MODE @ oN ) OFF
SEPARATE CTL © SAMETIME ) SEPARATE

1. Ch.1 use mode and Ch.2 use mode

2. Control mode

» Indicator

— Screen to set indicators on constant—value and program operation screens.

— Up to 32 indicators can be selected. Up to 16 of them can be displayed in 1 screen, and tap them to
switch the touch screen.

2352 S g e
e I A

R e B i
N N N N

0151 Ols2 O153 OLs4 Olss OLSE
Ols7 OLss Ol.ss OLs100Olsn Ol.s12

O1:518 O1.S14 01815 O1.S16 O1.T88 O1.1SK2

CO1TSI3 C1.TSPA (2.TSH (O 2.TSK2 (0 2.TSI8 ()2.TSH4
(O 1.ONET () T.0N#2 ()1.0N#3 (1.0N#4 (1.0N#5 ) 1.ON#E .

Displays used/free space of internal memory. Initialize error
history. (It can't operate when it is being saved)

A If initialized, data can't be recovered so send
o it to an SD card before,

Displays used/total space of SD card memory.

Fig. 137) Memory screen

— Control =) Use as Control mode; Hide —) The channel is not used.(Both channels can't be hidden at the same time).
— If one channel is set to Control and the other is set to Hide, 1 channel operation screen is displayed.

— Concurrent control : 2 channels are controlled with 1 operation signal.
— Individual control : Channels are individually controlled. (If a channel is set to Hide, it switches to the individual control).

OLsL OLsl Oisa OIs1001sh OlsE
O1.s13 O1.S1401.515 O1:S16O1.TSH1 O1.TSi2
TSI O1.TSI O2.TSH O 2.TSIR (2,751 ()2.TSH

COT.0N#1 (O 1.0NE2 (O 1.0N#3 (0 1.0N#4 () 1.0N#5 ) 1.0N#6

Fig. 138) Indicator
1. Tap a cell to display in the indicator table above.
2. Select a type of indicator.
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PATTERN NAME 001
15. 11 11 PM 02:03

PTN. No
CH1.PID

SEGMENT

1.BOUT

1 CH PROGRAM RUNNING

Fig. 139) Indicator setting

SEG. No
PTN RPT

SEG TIME OH OM/ OH 2M

D.1 01 D.102 D.103 D.IO04

RUN TIME OH OM 6S

Fig. 140) Indicator display
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» Firmware upgrade

Screen for upgrading firmware and entering test mode. This screen is not available during operation.

To access this screen, the password is required. (Default password : 0)

+ You may not escape from this screen. You must reboot the display and control module.
« User attention is required for upgrading firmware so make sure to set the password.

Caution

— Default password is "0". Upgrade files can be downloaded from "Hanyoung Nux" website. Do not change a file name

and place it in TD510_FWUP folder in the root directory of SD card to read it. If the firmware is upgraded, the

parameters are initialized.

— Access firmware upgrade pane.

——Set a password for accessing F/W pane.

Test mode is to test calibration
before shipment.

Caution

— Displays upgrade file name.

Fig. 142) Firmware upgrade input pane
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Specifications

1. Input specifications
[ Range configuration by input type ]

Input type ‘ Measuring range (C) ‘ Level
Thermoresistor | P00 Q | Pt —200.0 ~ 640.0 +0.1% of FS
RTD)  |KPtOO Q| KPt-1 —200.0 ~ 500.0 +1 Digit
‘ K—0 —200 ~ 1370 +0.15 % of FS +1 digit
K1 —200.0 ~ 1370.0 +0.15 % of FS *1 digit(*2)
J —200.0 ~ 1200.0 +0.15 % of FS +1 digit(*2)
E —200.0 ~ 1000.0 +0.15 % of FS +1 digit(*2)
T —200.0 ~ 400.0 +0.15 % of FS +1 digit(*3)
Thermocouple R 0.0 ~ 1700.0 +0.15 % of FS 1 digit(*4)
(TC) B 0.0 ~ 1800.0 +0.15 % of FS +1 digit(*1)
S 0.0 ~ 1700.0 +0.15 % of FS +1 digit(*4)
L —200.0 ~ 900.0 +0.15 % of FS +1 digit(*2)
N —200.0 ~ 1300.0 +0.15 % of FS +1 digit(*3)
u -200.0 ~ 400.0 +0.15 % of FS +1 digit(*3)
Wre 5-26 0.0 ~ 2300.0 +0.15 % of FS 1 digit(*4)
-10 — 20 mV -10.00 ~ 20,00
DC voltage 0 —100 mv 0.00 ~100.00 +0.1 % of FS
(VDC) 1-5V 1.00 ~ 5.00 +1 Digit
0-30V 0.00 ~ 30,00

(
(2
(
(

) 0 ~ 400 C : =5 % of FS +1 digit

) =200 ~ —150 C :
*3) =200 ~ —150 C :
*4) 0 ~ 200 C : +0.2 % of FS *1 digit

+0.2 % of FS %1 digit
+0.4 % of FS %1 digit, =150 ~ —100 C : £0.2 % of FS 1 digit

2. Hardware specifications

» Power input

Power voltage

100 - 240 V a.c. Voltage regulation £10 %

Power frequency 50 - 60 Hz
Power consumption 20 VA max
Max. rating of internal fuse | 250 V a.c.

Dielectric strength

Between 1st and 2nd terminals : Min, 1500 V a.c for 1 min
Between 1st and FG terminals : Min, 1500 V a.c for 1 min
Between 2nd and FG terminals : Min, 1500 V a.c for 1 min

Insulation resistance

20 MQ or 500 V d.c. between power and FG terminals




» Sensor input

Input type

2 types of thermoresistor (Pt—100, KPt—100),
11 types of thermocouple (K, J, E, T, R, B, S, L, N, U, Wire 5-26)
4 types of DC voltage (<10 =20 mV, 0 =100 mV, 1 =5V, 0 — 30 V)

Sampling cycle

250 ms

Measured current of
thermoresistor(RTD)

Approx. 0.21 mA

Input resistance

Thermocouple : 1 MQ or more; DC voltage : 1 MQ or more

Allowable wire
resistance

Thermoresistor : Max. 100 Q/wire

(For RTD between —100.00 and 150.00, max. 10 Q/wire)
Thermocouple : 200 Q or less
DC voltage : 2 kQ or less

Influence of wire
resistance

Thermoresistor : £0.3 /10 Q
(3 wires must have the same wire resistance)

Allowable input voltage

Thermocouple : =10 V d.c. or less, DC voltage : £33 V d.c. or less

Error of reference junction
contact(RJC) temperature

+15C (0-50 C)

Detection of sensor
disconnection(Burn—out)

UP—Scale for disconnection

» Output specifications

A Contact | 30 V d.c. 3Amax, 250 V ac. 3A
Contact output(DO) Up to 32 relay
B Contact | NO : 30 V d.c. 5 A max, 250 V ac.5A
SSR output ON : 18 V d.c. Pulse voltage(800 Q or more load resistance)
Control output -
SCR output 4 —20 mA d.c. (600 Q or less load resistance)

Current output

4-20mAd.c.

Load resistance

600 Q or less load resistance

Transmission output

Output limit -5.00 —105.00 %
Output type Specific value(PV), Setting value(SV), Output(MV), and
random
Refresh interval | 250 ms

» Contact input

Max. number of input

32 points

Input type

No—voltage contact input

ON/OFF sensing resistor

Recognizes as ON for min 1kQ or less and OFF for max. 10kQ or more.

Min. sensing time

0258

Operational conditions

During operation/Always

Contact function

Operation and stop/hold/step by DI; User can define error screen.
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» Communication specifications

Applied standard RS485
Max, connection number | 1:32 (address 1 — 99)
Communication type 2—wire
Synchronization Asynchronous

Communication distance | Approx. 1.2 km or less

Communication speed | 9600, 19200, 38400, 57600, 115200 bps
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Data length 7/8 bits
Parity bit NONE / EVEN / ODD
Stop bit 1/2 bit(s)
Protocol PC-Link / PC—Link+SUM / MODBUS ASC / MODBUS RTU
Response time 0 —100 ms

» Control function

Input calibration(Sensor bias)

2 temperature points : EUS(0 — 100 %)

DC voltage(VDC) : Input scaling according to

Input Scaling )
conversion range
Input filter(LPF) 0-120S
Control mode Operation type Constant—value / Program control

Control output

Temperature control output

SSR output or SCR (4 — 20 mA d.c.) output

Pattern 100 patterns(1 pattern/100 segments)
Segment 2000 segments
PID group 4 groups
Auto tuning Auto tuning according to target setting value
Control Proportional band 0.00 —100.00 % (For 0.00 %, ON/OFF control)
- Integral time
operafion s 0.0~ 3,000 S (OFF when 0 S)
Derivative time
ON/OFF control Set 0.0 to proportional band(PB)
A ing to selection of N I N | Cl
Normal Open/Normal Close ccording to selection of Normal Open/Normal Close
for control output
Hysteresis EUS (0 ~ 100 %)
4-20mAdc
Te tre(Ch.1 2 - o )
Transmission emperaire(Ch.1 and 2) Specific value(PV), Setting value(SV) and Output(MV)
output Scaling lAulto scaling for defined upper/lower
limit range(4 — 20 mA d.c.)
) System alarm : 8 points
Al tt
am sefing Assign 4 of 8 pattern alarms to a pattern
Alarm type Absolu.te.upper/lower limit, Offset upper/lower limit,
Alarm setting and Within/Out of range

Absolute alarm setting range

EU (0 ~ 100 %)

Offset information setting range

EUS (~100 ~ 100 %)

Hysteresis

EUS (0 ~ 100 %)




3. Display specifications

Display TFT color LCD (115.2 X 86.4 mm)
Number of pixels 640 X 480 pixel
Back light LED back light
Life cycle of back light Approx. 40,000 h
Touch type Resistive type (4 Wires)
Language Korean/English/Chinese(Simplified)

4, Memory specifications

Internal memory Non—volatile memory : 80 MB - Saving of 15 days at 1 S interval
External memory SD card(2 GB) : Saving of 1 year at 1 S interval
Saving interval 1-360S

Memory information

Program information, setting value, recovery, and temperature setting/
specific/output value

5. Installation enviro
» Use environment

nment

Ambient temperature

0-50C

Temperature fluctuation

10 ‘C/h or less

Ambient humidity

20 — 90 % RH (Without condensation)

Magnetic field 400 A/m or less
Altitude 2,000 m or less from the sea
Weight Approx. 1.32 kg

» Storage environment

Ambient temperature

—-20-70C

Temperature fluctuation

20 C/h or less

Ambient humidity

5 — 95 % RH (Without condensation)

» Influence of ambient temperature
DC voltage, thermocouple sensor | +0.003 % / °C of max. range
Thermoresistor sensor +0.03 ¢/
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6. Engineering Units
® EU : Engineering unit value according to the range of product
® EUS : Engineering unit value according to the difference of upper and lower Imits(span) of product

I
=

EU (0 %) EU (100 %)
1

} ' } = }
Lower limit of 0 Upper limit of
use range 9
EUS (<100 %) userange  gg (0 %) oe  EUS (100 %)
l< M ol< M |
I [Upper limit — Lower limit of use range| ! [Upper limit — Lower limit of use range| !
Range Eg. (Pt=1: =200.0 — 640.0)
EU (0 ~ 100 %) Lower limit — Upper limit of use range —200.0 ~ 640.0
EUS (0~ 100 %) |0 — |Difference between upper and lower limits| 0~ 840.0
> — |Difference between upper and lower limits| ~
Sl - +|Difference between upper and lower limits| 840.0 ~ 8400
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