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Thank you for purchasing the color/blue widescreen paperless recorder. This
manual describes the functions, installation and wiring procedures, operating
procedures, and handling precautions of the instrument. To ensure correct use,
please read this manual thoroughly and have a clear understanding of the
instrument before operation.

Notes

e This manual should be read by the end user.

e We warrant goods of its manufactures being free of defective materials and
faulty workmanship. If warranted goods are returned to us or its representatives
during the period of coverage of one year, we will repair or replace without
charge any defective items. We guarantee all the goods with life maintenance.

e Every effort has been made in the preparation of this manual to ensure the
accuracy of its contents. However, should you have any questions or find any
errors, please contact your nearest customer service.

e Specifications or other contents of this manual are subject to change without
prior notice for improvement. When there is a possibility that the foregoing
change may result in serious accident or injury, we will give notice in advance.

e Do not modify this product. We assume no liability for any loss or damage, direct
or indirect, caused by the user.

e Copying or reproducing all or any part of the contents of this manual without our
permission is strictly prohibited.




Symbol Definitions

Danger

This symbol indicates a hazardous situation, which, if not avoided,

could result in death, serious injury or property damage.

Caution

This symbol indicates a potentially hazardous situation, which, if not
avoided, might result in damage to the instrument, process or

surroundings.

A\
O

Attention

This symbol indicates a situation, which will be very helpful to operate

the instrument.




Danger

Do not operate the instrument in the presence of flammable liquids or vapors, since
operation in such environments constitutes a safety hazard.

Ensure that the source voltage matches the voltage of the power supply before
turning on the power.

Make sure to connect the protective grounding to prevent electric shock before
turning on the power.

When there is a possibility that the abnormality of the instrument may cause a
major accident or damage to other equipments, externally install an adequate
emergency stop circuit or protection circuit to prevent accidents.

The cover should be removed by the qualified personnel only. Opening the cover is
dangerous, because some areas inside the instrument have high voltages.

Never turn on the power before all the mounting and wiring work are finished to
prevent electric shock, malfunction or failure of the instrument.

Never disassemble, remodel, modify, or repair this instrument. Otherwise
malfunction, electric shock, or failure may result.

Never touch the terminal while the instrument is being energized. Otherwise
electric shock or malfunction may result.

Turn off the power before attaching/detaching the module/unit. Otherwise electric
shock, malfunction or failure may result.

Stop using the instrument if it is immersed in water. Otherwise electric leak, electric
shock, or fire may result.

Never use organic solvents such as alcohol or benzene when cleaning this
instrument. Do not directly water the main unit. Otherwise deterioration, failure,
electric leak, electric shock, or fire may result. When cleaning the main unit, wipe
with a dry cloth.

Check periodically that the terminal screws and mounting screws are securely
fastened. Loose screws may cause fire or malfunction.

Do not block the ventilation holes. Otherwise a failure, malfunction, shortened
service life, or fire may result.

Operating the instrument in a manner not described in this manual may damage its
protective structure.




Caution

Never use the instrument if it is found damaged or deformed when unpacked.
Otherwise a fire, malfunction, or failure may result.

Operate the instrument paying attention to prevent foreign matters such as scraps,
electric wire chips, and iron powder from entering the instrument.

When modifying the settings during the operation or forcibly outputting, starting or
stopping the instrument, be sure to check that safety is ensured. Improper
operation may result in damage or failure of the instrument.

Make sure to perform periodic maintenance for the safe and continuous use of this
instrument, because consumable parts or those which deteriorate with time are
mounted in this instrument.

Dispose the instrument as an industrial waste.




Chapter Review

Chapterl Overview
Functions of the instrument in brief, The general parameters and
input/output performance.
Chapter2 Installation and Wiring
The Installation and wiring for the instruments.
Chapter3 Key & Menu
Describes the parts on the panel of instruments, the basic key
operations, and how to login/logout.
Chapter4 Basic Configuration
The general setup such as system setup and configuration
management to prepare for the further setup.
Chapter5 Input & Output
Settings and displays related to the analog/pulse input and
analog/PWM output.
Chapter6 PID Control
Settings and operations related to the PID control.
Chapter7 Mass Flow Compensation
Settings and applications related to the mass flow compensation.
Chapter8 Totalizer
Settings and operations related to the totalizer function.
Chapter9 History Data
Settings and operations related to the record function of history data.
Chapter10 Message Logs
Message logs including alarm log, system log of the instrument.
Chapter1l USB Disk
How to transfer data between the instrument and PC via USB interface.
Chapter12 Communication
Serial communication function.
Chapter13 Print
Settings and operations related to the print function.
Chapter14 Troubleshooting & Maintenance
Troubleshooting and maintenance.
Appendix1 Soft Key Guide

Indication of the soft keys appeared in this manual.
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Chapterl Overview

Figure 1-1

Introduction
Color/Blue widescreen paperless recorder offers up to 16 analog inputs, 2 pulse
input, 4 analog outputs, 15 alarm outputs, 6 PWM outputs, 4 PID control
modules and 100mA transmitter power supply. Meanwhile, it provides the
RS-232C/RS-485 communication interface and USB interface to be connected
with computer.
With display, alarm, compensation and other functions, the instrument can be
acquire, store data from kinds of industrial process.
It can be used in kinds of industry such as Metallurgy, Petroleum, Chemical
Industry, Building Materials, Papermaking, Food Industry, Pharmacy, Heat and

Water Treatment, etc.




User’s manual

1.1 Main Performance

Table 1-1 Main Performance

Item Explanation
Display 7" TFT LCD
Boundary dimensions 180mmx144mmx158mm
Panel cut-out dimension | 1385!mmx138¢mm
Installed panel thickness | (1.5~6.0)mm

weight

1.75kg approx

Power supply

(175~240)VAC, (50~60)Hz

Inbuilt memory

32MB NAND Flash

Removable media

USB interface

Power consumption

20VA max.

Isolation

Between channel and ground: > 500VAC;
Between two channels: > 250VAC.

Relative humidity

(10~85)%RH(non-condensing)

Ambient temperature

(0~50)°C

Transport and reserve

Temperature : (-20~60)C

Humidity: (5~95)%RH (non-condensing)

Altitude: <2000m

1.2 Input Signal
Table 1-2 DC Voltage and DC Current Input
Type Range Accuracy (%)

(-1.00~1.00)V +0.2
(-10.00~10.00)V +0.1

DC Voltage
(-100.00~100.00)mV +0.1
(-20.00~20.00)mV +0.2
DC Current (0.00~20.00)mA +0.2
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Table 1-3 RTD Input

Type Range (°C) Accuracy (°C)
Pt100 -200~800 +1.0
JPt100 -100~400 +1.0
Cu50 -50~140 +1.5
Note: Pt1000 can be ordered.
Table 1-4 TC Input
Type Range (°C) Accuracy (°C)
B 600~1800 +2.4
E -200~1000 +2.4
J -200~1200 +2.4
K -200~-100 +3.3
-100~1300 +2.0
-50~100 +3.7
S 100~300 +2.0
300~1600 +1.5
T -200~-100 +1.9
-100~380 +1.6
N -200~1300 +3.0
-50~100 +3.7
R 100~300 +2.0
300~1600 +1.5
WRe5-26 0~2300 +4.6
WRe3-25 0~2300 +4.6

Note: The accuracy here excludes cold junction error.

Table 1-5 Pulse Input

Amplitude | Low level | High Level Range Accuracy Response
V) V) V) (Hz) (Hz) Period (s)
0~10 0~1 4.5~10 0~10000 +2 1s
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1.3 Output Signal

Table 1-6 Analog Output

Analog Output

Accuracy (%) Load Capacity

(0.00~20.00)mA

+0.2 5500

Table 1-7 Alarm Output

Max working voltage 250VAC/50Hz

Max permissible working current for single | 2A (resistive load, inductive

contact

load)

Max permissible working current for each | 4A (resistive load, inductive

common port load)
Table 1-8 PWM Output
Output Period (s) Resolution (ms) Accuracy
1~999 250 Same as the output period
1.4 Others
Table 1-9 Other Performance
Item Explanation

Fuse specification

1A/250VAC

Distribution
specification

100mA, (24+1)VDC. It is forbidden to short the terminals.

Insulating strength

Insulation for power supply to ground is more than
1500VAC, for 1 min, leakage current is 3.5mA.

Insulation for power supply to the cover is more than
1500VAC, for 1 min, leakage current is ImA.

Real-time clock

Hardware real-time clock is adopted, and power is supplied
by lithium cell after power off, the error is less than £1min
per month.

Power-off protection

History data and configuration information are saved into
inbuilt memory, which assures the data won'’t be lost when
power is off via cell in support.
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Item

Explanation

Communication
mode

It offers RS-485 and RS-232C which can be used
simultaneously.

Communication
protocol

Adopt Modbus communication protocol.

Sampling period

1s for no more than 12 input channels and 2s for others.
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Overview
Unpack the box and check the contents according to the packing list before
operating the instrument. If any of the contents are not correct or missing or if

there is any physical damage, contact our customer service.

2.1 |Installation

2.1.1 Installation Location

The instrument must be installed inside the room.

(] Operation temperature: (0~50)C.

° Relative humidity: (10~85)% RH (non-condensing).

. Well ventilated to prevent the instrument from temperature-rising.

] Little mechanical vibration.

o No excessive amount of soot, steam, dust, or corrosive gases.

° Minimum induction, static, or magnetic-field and low electrical noise is
desired.

° When installing, ensure the instrument put flatly.

Condensation may occur and the measurement precision may be
reduced if the instrument is moved to another place where the ambient
temperature changes rapidly. In this case, let the instrument adjust to

the new environment for at least an hour before using it.

2.1.2 Installation Procedure
The instrument is designed to be installed in an instrumentation panel (panel
mount type).
Use a 1.5mm to 6mm thick steel plate for the panel on which the instrument is to

be mounted. The panel cutout dimension and the instrument dimension is shown
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in Figure 2-1.
180mm _ Front panel: .
) i \[l' = 9.7mm
£ £ [:. |
= LCD el — f
3 & :
— - ] :
OO Esdbad |:| :
Y | e \A— |
-~ ‘Depth: 148.3mm |
. 137mm R ROt CE L L LR L L R PR LT PR LR TP RRTES J
A, 0
H 1
E ! A
' 1
' |
] ]
1 ! IS
E A : _______ - TE
1 ' )
1 | [32]
' \ —
1 1
' 7

Panel Cutout Dimension
Figure 2-1 Boundary dimension
. Insert the instrument into the panel from the front view.

° Fit 4 fixation clamps into 4 fixed slots which are located beside the

instrument. See Figure 2-2.

. Tighten the setscrews of fixation clamp with an adequate torque.
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Fixation clamp

B

Mounting panel _~

(1.5~6.0)mm A

Figure 2-2 Diagram for installation

2.2 Wiring

To improve the stability of connection, cold-pressed terminal as shown in Figure

2-3 is recommended.

Figure 2-3 Cold-pressed terminal
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To prevent electric shock when wiring, confirm that the power supply is
OFF.

Be sure to keep the attached terminal cover mounted on the terminal
block after wiring.

2.2.1 Arrangement of the Terminals

Terminals arrangement of the instrument is shown in Figure 2-4.

PR+ | []
/\ PR-[[ ]
(175-240) VAC PR+ ([ ]
L |:| 0.2A PWR- |:|
N (50-60) Hz
o 1] rp | []
] ™o |[]
aNo | []
pot|[_] | oos|[] | pott|[ ]| ao+ ]| vis [[]| via |[]
po2|[_] | oo7|[] | vot2|[ ]| aot-|{[] | 115 |[_]] 113
po3|[ ]| oos|[ ]| oot3|[ ]| ao2-|[_] | a5 |[] | e13 |[]
po4([ ]| ooo|[ ]| oota|[ ]| a0+ |[ ]| vie |[] | via |[]
pos([ ] | poto|[ ]| pors|[ ]| aos-|[ ] | r1e |[_ ]| 114 |[ ]
comA|[ | | coms|[ ] | comc|[ ] | aoa-|[ ]| ere |[_] | 14 |[]
vir (L] ve (L ve LD vs (L va || vt ([
| e [ (] s (] e (] |
et |[ ] e |[ ]| e | ]| e |[ ]| e |[ ]| & |[]
viz [ ] vio ([ ]| ve [ 1] ve [ 1] va [[ ]| ve|[]
e | ro [ s || e[| 14| ]| 12]|[]
a2 ([ ]| a0 | ]| e (]| e |[ ]| e [[]] e |]

Figure 2-4 Terminal arrangement
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Table 2-1 Terminal Definition

Label Description
AC power supply
L Phase line terminal.
N Zero line terminal.
€L

Protective earth terminal.

Communication

RXD, TXD, GND

RS-232C communication interface.

RXD, TXD RS-485 communication interface.
Signal input/output
V, 1, G Analog input terminals, up to 16 channels.
AO+, AOI- Analog output terminals, up to 4 channels.
PWR+, PWR- Transmitter power supply, (24+1)VDC , 100mA (without AO)
DO, COMA/ .
Alarm output terminals, up to 15 channels. (relay contacts)
COMB/COMC
Table 2-2 Explanation of Terminal
Label Explanation
Analog input/output
Vi, 11, G1 Analog input channel 01
V2,12, G2 Analog input channel 02
V3, 13, G3 Analog input channel 03
V4,14, G4 Analog input channel 04
V5, 15, G5 Analog input channel 05
V6, 16, G6 Analog input channel 06
V7,17, G7 Analog input channel 07
V8, 18, G8 Analog input channel 08
V9, 19, G9 Analog input channel 09
V10, 110, G10 Analog input channel 10
V11, 111, G11 Analog input channel 11
V12,112, G12 Analog input channel 12
V13,113, G13 Analog input channel 13
V14,114, G14 Analog input channel 14
V15, 115, G15 Analog input channel 15
V16, 116, G16 Analog input channel 16

10
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Label Explanation
Pulse input
V15, G16 Pulse input channel 01
115, G16 Pulse input channel 02
Analog output
AO+, AO1- Analog output channel 01
AO+, AO2- Analog output channel 02
AO+, AO3- Analog output channel 03
AO+, AO4- Analog output channel 04
Communication
485+, 485- RS-485communication interface
RXD, TXD, GND RS-232Ccommunication interface

Transmitter power supply

PWR+, PWR-

Transmitter power supply

Alarm output

DO1/D02/D0O3/DO4/DO5, COMA

Alarm output channel 01~05

DO6/D0O7/DO8/DO9/DO10, COMB

Alarm output channel 06~10

D011/D012/D0O13/D014/DO15, COMC

Alarm output channel 11~15

2.2.2 Power Supply Connection

Connect the power supply as shown in Figure 2-5. To ensure safety, please treat

the power cord as shown in Figure 2-5(c).

(200~240)VAC 0.2A 50Hz /\|

® DD
i

\Zero line terminal

(a)Power connection terminal
front view

Screws

Protective earth

Phase line terminal terminal

Peel off 1cm

Screws

Shell é

Power cord

(b)Power connection terminal
profile view

No more than 2.5mm’ for the
maximum section area of copper wire

(C)Peeling

Figure 2-5 Power supply connection

11
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2.2.3 Signal Connection
Connect current, voltage, TC (thermocouple) and RTD (resistance temperature
detector) inputs to the terminals as shown in Figure 2-6. Connect pulse input to
the terminals as shown in Figure 2-7. Connect analog and alarm outputs to the
terminals as shown in Figure 2-8. Connect transmitter power supply to the

terminals as shown in Figure 2-9 and Figure 2-10.

Voltage TC

1

= =3
"
"

RTD
Current
G1

Figure 2-6 Analog input connection

RTD needs three leads. The resistance of the every lead must be equal

and 10Q or less.

+

V15

G16 o

Figure 2-7 Pulse input connection

PWR+ *o | po1 o
24+1)VDC
“o AO1- "o |coma o

Figure 2-8 Transmitter power supply/Analog output/Alarm output connection

T

12
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PWR+ PWRH
[~ o ]
Transmitter Vi

(4~20)mA Transmitter
(4~20)mA |

2-wire transmitter 4-wire transmitter

Figure 2-9 Transmitter power supply connection

24VDC + 24VDC

Vi Transmitter Vi
(4~20)mA Transmitter
(4~20)mA |

2-wire transmitter 4-wire transmitter

HE

Figure 2-10 Transmitter power supply (External 24VDC) connection

2.2.4 Communication Connection
RS-232C communication
The RS-232C communication interface at the rear of the instrument can be

applied to exchange data with computer. The connection is shown in Figure 2-11.

Use the Shielded Twisted Pair (STP) cable which is less than 10 meters.

RXD (Red) RXD
TXD (Blue)
TXD
GND (Black
& GND
PC Side (Female) Instrument Side

Figure 2-11 RS-232C communication between computer and the instrument

13
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RS-485 communication

When several instruments are connected with one computer, as shown in Figure
2-12, RS232 to RS485 communication converter is necessary. Connection
between the instrument and the converter is shown in Figure 2-13. Connection
between the converter and computer is shown in Figure 2-14.

The communication cables should be STP. When the baud rate is larger than
19200bps, the cables should be less than 1000 meters. For long transmission
cables, two 120Q termination resistors must be fitted to the last slave in the

chain.

N
R —

’ { Termination

resistor resistor

Termination ‘ {

Figure 2-12 RS-485 communication between computer and several instruments
E RXD DATA+
I =
L v DATA-

Figure 2-13 Connection between the instrument and the communication converter

Converter

14
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o

®
@
®
©)

RXD (Red) RXD (Red)

T

@
®

T
@

(Black) (Black)

PC Side (Female) Converter Side (male)

Figure 2-14 Connection between computer and the communication converter

Print communication

RXD (Red) RXD
TXD (Blue)
TXD
ND (Black
® w GND
Print Side (Female) Instrument Side

Figure 2-15 Connection between the instrument and the micro printer

15
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Overview

The instrument panel layout is shown in Figure 3-1.

LCD

Key F1
drmr=
e
Soft keys /__L

I I B Key vens

(= [<1[>]
USB — \__Key Enter
Cursor Keys

Interface

Figure 3-1 Parts on Panel

3.1 Keys

USB Interface: Used to insert USB Disk. The USB Disk should be inserted

horizontally, for avoiding unnecessary damage.

Keys: Including 5 soft keys and 6 function keys.

Soft keys: 5 soft keys execute the corresponding function according to the
prompts at the bottom of each display. For soft key guides, please refer to
Appendix1.

Key F1: Press it to pop up the shortcut menu in any monitoring displays.
Key F1 is also used to copy the monitoring displays into USB Disk.

Key ESC: Press it to exit to previous display or menu.

Key Menu: Used to switch from operation mode to setting mode.

Key Enter: Press it to switch the pages among monitoring displays

16
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automatically. Used to enter in configuration displays or activate the input

box.

(] Cursor Keys: Used to move cursor.

3.2 How to Access Setup Menu

Do This This is The Display You Should See

1.  Press MENU| to enter the login Operator U118
display from any monitoring BT [opertor

=2 [IITH

Login | Cancel |

displays.

2. Press ENTER| to activate the

input box.

3. Use < or » to move cursor, then
input the password by HESE or
K3

4, Press ENTER| to confirm.

5.  Use » to move focus frame to
Lesin |, then press ENTER) to

enter setup menu.

Control Loop Manage
I N TN i

Note: Change the password in [system] after enter setup menu.

17
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3.3 Parameters Setup

3.3.1 Enumerated Parameters

Table 3-1 Enumerated Parameters Setup

Do This This is The Display You Should See
1. Press |[ENTER| to pop up Signal Bare Span
drop-down list. - o0 || z0.00
2. Press € or » select parameters, Press ENTER]|
and press [ENTER]| to confirm.
Signal Zero Span

3.3.2 Numerical Parameters

Table 3-2 Numerical Parameters Setup (1)

Do This This is The Display You Should See
1. Press to activate the input o o

box.

2. Press < or » to move cursor.

or

decrease

3. Press or to

increase the
numerical Press

L — I

parameter.

parameter;

input sign for the

4.  After modifying the value, press
ENTER]| to confirm.

Si gnal

Press !

S1gnal Zerao

mh - 4.08

Span

18
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Table 3-3 Numerical Parameters Setup (2)

Do This This is The Display You Should See

1. Press HIEESM to move cursor.

|11

2. Press IHEEEl to delete the
character.

3. Press < or ™ to select characters; Press [ENTER]|

Press [ENTER| to insert the

[Ez3456784.

[1.4
[E123456784.

selected character.

4. Press IEEEM to confirm the input

and exit.

3.3.3 Time Parameters

Table 3-4 Time Parameters Setup

Do This This is The Display You Should See

1. Press < or » to move cursor

Y'f=MM-D0O HH:MM: 53

1. Press IS or HEEM to modify
date or time.
Press [ - | or | - | to modify
2. After modifying, press to YY-MM-DD: Year-Month-Day
confirm and exit. HH:MM:SS: Hour-Minute-Second

2. pPress I 10 exit directly
without modifying.

19



User’s manual

3.3.4 Mixed Character Parameters

Table 3-5 Mixed Character Parameters Setup

Do This

This is The Display You Should See

Letter, numerical and sign input is
as seen in Table 3-3.

In letter input view, press IS
to switch between upper case and
lower case.

Press HEEMM to switch among
different character input boxes.

After inputting the characters,
press ENTER| to confirm and exit.

Fbcdefghijklm

mopagrstuvwxysz

[Abc” 125 ] ¢~

Press I |

d123456T789-.

_fbe 3257 8 - o
Press |

b@+ -4

Iﬁ“u“w_#*nu[]:s
A ¢
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Overview
This section describes the universal operation, settings management, brightness

adjustment and so on.

4.1 System Setup

Oper ator @ &= E 12-10-39 13:49:32
Languge w Temp Mode [ - Clear Msg
Date Format ‘W*MM*DD j CIC Temp ‘ B.0 Rezet

Sampling ‘1_@%5 j Interval ‘15

Fassword ‘EBEZZZ Froj Hame ‘

Freseme 02 191,32 Group
arn Start [9:30: 08 Sat Clock
I

Figure 4-1

Table 4-1 [General] Main Menu Parameters

Name Description Selections or Range of Setting | Default
To select the display e e .
Language language. Engllsh/lmztilgff’?g English
To select the date YY-MM-DD/DD-MM-YY/
Date Format format. MM-DD-YY YY-MM-DD
. To select samplin . .
Sampling . ping According to the ordering code. /
period.
Tt h logi
Password | 0 Set the login 000000~999999 000000
password
Pressure | To input local standard 0.00~300.00 101.32
(kPa) atmosphere pressure.
Warm Start E&ja the warm start 00:00:00~24:00:00 00:30:00
T | mperatur
Temp Mode o. select temperature oC°F o
units.
Cold junction
CIC Temp f:ompensatlon, the unit 12.7-12.7 00
is based on [Temp
Mode].
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Name Description Selections or Range of Setting | Default
To select the record

Interval interval for the history 1s~60h 1s
data.

Proj Name | Project name, which will be shown in real-time displays.
4 groups, each of which has 6 sources, are provided to show for
real-time displays.
Set Clock | To set the time for the instrument.
Clear Msg. | To clear the alarm messages and the system messages.
Reset To restore the default settings.

Group

4.2 Settings Management

Do This This is the Display You Should See

1. In [Managel], press IEES to | = O L ESE  19-96-79 14:76:93
. G [ crear
save current settings; Press e

P o to load the

settings  selected; Press

E=FH to modify the name of |  EEEEET——
the configuration.

2. Press IEEH o exit.

4.3 Apply the Settings
Settings compile is provided by the instrument.
Once settings are modified, a ‘Save & Apply’ dialog box will be pop up before exit,
as shown in Figure 4-2. Press £=esl| to return the configuration display to setup
continually; Press [lEit | to return the monitoring display without enabling the
settings; Press Eski=| to enable the settings and enter to the compile display, as
shown in Figure 4-3.

It will show the error settings or warning settings in the compile display if settings
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are not correct. You can modify the settings according to the prompt until it is

correct.

Set FI Do you want to apply the mew setdings?
[Enzble]l-#pply new settings

Flow  [Exit]-Discard changes and exit
[Cancel]l-Retwrn to reedit

| Totalizer Exit Cancel

Control Loop | Manage |

|
Figure 4-2 Dialog Box of Apply Settings

———-—Conpile-——---
B arnings, BErrors.
Settings iz up to date

| I I I
Figure 4-3 Settings Compile Display

4.4 Shortcut Menu Operation

Press to pop up the shortcut menu in any monitoring display. Adjust the
brightness of LCD as shown in Figure 4-4. Open or close the buzzer as shown in
Figure 4-5; [USB Disk] please refer to Chapterll; [Print] please refer to
Chapterl3; [Add Flag] please refer to Chapter9; Display setting is as shown in

Figure 4-6, whose parameters are shown in Table 4-2.

o Buzzer
USE Disk Frint Press tWIce
Display Add Flag NTE

Figure 4-4 Brightness Adjustment
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Frightness Fuzzer
USE Disk Print

Brightness Buzzer
USE Disk Frint

Display ‘ hdd Flag ‘

Press twice

ENTER

EBurzer

Figure 4-5 Buzzer Adjustment

Curve Grid ’_I
Gronp Switch ’m
hutoFF m

BarGrah

Direction [Fort =

Press

ENTER|

Trend

Direction [for =

History

Direction [fror =
Fumber |aq/pqge -

Sereensaver

Timz |Fever -

Seale () - Brightness [Djcable -
| I I

Figure 4-6 Display Setup

Table 4-2 [Display] Shortcut Menu Parameters

Name Description Selections or Range of Setting
To select the line for the
Curve lines ) ) Thick/Thin
real-time or history trend.
.| To select the vertical scale for
Curve Grid ) 5%/10%/20%/50%
the real-time trend.
Grou To select the switch interval for
SWitCI:] the pages in digital, bar graph 0s/5s/10s/20s/30s/60s
and trend displays.
To select the switch interval for
AutoFF L ) 0s/5s/10s/20s/30s/60s
all monitoring displays.
To select the display direction
Direction | for the bar graph, real-time or Hor.(Horizontal)/Vert.(Vertical)
history trend.
Scale To select the scale for the bar | NULL/01/02/03/04/05 (i.e., No scales /
graph. 5/10/15/20/25 equal divisions)
Number To select the channel number | 01/page, 02/page, 03/page, 04/page,
shown in the history display. 05/page
. To select the time of .
Time Never / 01/05/10/30 minute
screensaver.
To select the LCD brightness
Brightness g Disable/Low/Middle/High

when screensaver available.
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45 Basic Information in Status Bar

4.5.1 Status Bar in Monitoring Displays

Dizital
| [
Monitoring 1 2

| | |
5 6 Date & Time

w — G
g

Display

Figure 4-7 Status Bar in Monitoring Displays
1.  Alarm symbol: Appears only when alarm activated.
2. System message symbol: Appears only when there’s uncheck system message.
3. USB disk symbol: Appears only when the USB disk is on work.
4. Recording symbol: Flashing means recording is on work. Otherwise, USB disk is

in the process of saving screen. !‘! will be turned to Eg when stopping
recording.

5. Inbuilt memory symbol: Top indicates the record data while bottom indicates the
record block. For both two, green means normal status, “not full”; while red
means the inbuilt memory is almost full, >90%’, it reminds the user to transfer

data via USB disk immediately to avoid data loss.

6. Running symbol: Green curve means normal, while red means excessive use of

expressions.

4.5.2 Status Bar in Configuration Displays
As shown in Figure 4-8, the symbols of the status bar in configuration display is

the same as what in monitoring display.

User Name

Figure 4-8 Status Bar in Configuration Displays
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Overview
Summary of signal type that the instrument related is shown in Table 5-1, for

details see section 1.2 and section 1.3.

Table 5-1 Input & Output Signal Overview

Channel Signal Range/Signal Description
mA (0.00~20.00)mA
\% (-10.00~10.00)V The range is customized.
Analog Input mV (-100.00~100.00)mV
(AI) Thermocouple | B, E, J, K, S, T, R, N, /
(TC) WRe5-26, WRe3-25
RTD Pt100, JPt100, Cu50 /
Pulse |
u s(}ejl)nput Hz (0~10000)Hz Responding time is 1s.
Analog Output The range is customized
A .00~20. A
(AO) m (0.00-20.00)m and can be reversed.
Alarm Output Digital 0,1 Output by relay contact.
(Do)
Pulse Width Output  resolution is
Modulation Digital 0,1 1/32ps
(PWM) )

Note: If no specified, the responding time of each type is identical with the sampling
period.

5.1 Analog Input (Al) Setup

Tag T=RHRAE

Uni ks All.g
. E
Signal [(4. 09~20. 03I 8.6
Range [30-100. 0
Set Alarm
2/8

Figure 5-1 [Set Al] Display
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Table 5-2 [Set Al] Main Menu Parameters

Selections or Range

Name Description . Default
of Setting
To select the No. of Al
Channel Up to 16 channels. AlO1
channel.
Tag To describe the channel. Up to 8 characters /
Units To input the units of Al. Up to 8 characters /
To set the signal type and
Signal g yp See Table 5-1 (4.00~20.00)mA
range.
To set the decimal point
Range -30000~30000 0.0~100.0
and the LRV/URV.
Filter (s) | To set the first- order filter. 0.0~25.5 0.0
A To set the coefficient A and -999~9999 1.0
the constant B for the
B modification formula -999~9999 0
Y=A*X+B.
Set To set the parameters of See Table 5-3 and /
Alarm alarm related. following details.

Note: LRV—Lower Range Value; URV—Upper Range Value.

Table 5-3 [Set Alarm] Submenu Parameters

Name Description Additional Notes
The alarm value can not be over
Alarm HH LRV or URV. Their relationship is
shown in the following figure:
When LRV<URY,
Alarm Hi To set the alarm .value, delay LL Lo Hi HH
time and hysteresis related to L1 1 1 1 lypange
high-high limit, high limit, low | LRV URV
limit and low-low limit alarm for | When LRV>URY,
Alarm Lo
the selected channel. HH H Lo LL
L1 1 1 1 lypange
URV LRV
Alarm LL
To select the output contact for .
Output P Selections: DO01~D0O15

alarm.
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Additional Notes
. Signal
When mA, V or mV is selected in [Signal], [Zero] and [Span] should be setup.
Press to activate the input box, and the range of the signal will be shown
beside the box, as shown in Figure 5-2. (Modify the value as shown in Table 3-2.)

If input is over this range, it will be saved as the maximum or the minimum value

allowed.

Figure 5-2 Voltage/Current Signal Setup

[Zero] must be less than [Span]; otherwise, compile will be failed when
enabling the settings.

When TC or RTD is selected in [Signal], [Sig. Type] and [Burn Out] should be

setup, as shown in Figure 5-3. [Burn Out] means the recording data status when
TC or RTD burns out.

Down: Record as ‘LRV'.
Hold: Keep the one before it burns out.

Up: Record as ‘URV'.

Signal Sig Type Burn Out

m ] [ (] PR

Figure 5-3 TC/RTD Signal Setup

For TC, cold junction temperature should be taken into consideration for
accuracy when measuring. Shorten the TC input wires, thus the show value of

this channel is just its cold junction temperature. It can be modified as section
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4.1, when the cold junction temperature drifted.

The instrument can display either in Celsius or Fahrenheit, pay attention
to the temperature mode when using TC or RTD.

For example, one user uses AlO5 to measure the temperature of K-type TC. The
cold junction temperature is 1°C less than the room temperature. Therefore, the

user could setup as shown in Figure 5-4 and Figure 5-5.

Channel m Filter(=) [ p.p

Tag l— T=hri+E
Tnits l— Al
Signal IK— Elo.g

Set Alam

Figure 5-4 Channel Setting for TC Measurement

Languge | Englizh - Temp Mode |57 -
Date Format [vy-MM-DD |+ CIC Temp
Samplinz 1 @AAs - Interval (|5

Fassword W Set Clock |

Prassure (iFs) W Clear Msg |

Warm Start IW Reset |
I O B B T

Figure 5-5 Cold Junction Compensation for TC Measurement

° Filter
The instrument adopts first-order inertial digital filter, the equation shows as

follows:

Ts . F
y(i)=x(i) T +y(i-D- ST; ................................................................. E

TS
quation 5-1
Where, y(i): Current show value

X(i): Current show value which hasn’t been treated by filter
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y(i -1): Previous measured value
Ts: Sampling period
Te: Filter time. See Figure 5-6.
Curve without first- order

filter treatment
Y A

Xi p-----------

63% (Xi'yi)

Yi e

Curve with first- order
filter treatment

—y

Figure 5-6 First-order Filter

From the equation and Figure 5-6, we can conclude that it is helpful to improve
the curve’s smoothness and reduce the interferential signal influence on curve to
set the filter time constant. The longer the filter time is, the less the influence on
show value from sampling period signal is, which makes the curve smooth.

The filter time can be any value between 0.0 and 25.5, and 0.0 is the default
value, which means the filter is off.

° Y=A*X+B (Linear Modification)

The formula Y=A*X+B is used for linear modification to the measurement value.
Where, A is a linear coefficient, B means zero modification, and X is the
engineering value before modification while Y is the modified value. By default,

A=1, B=0, which means no modification.
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oR 168
Channel m Filter(s) [ .9
Taz TRHKAE

Units Alz.g
. B
Signal [(4. 0~20. 6EInA ¢
Eenge [ 06-200. 00
Set Alarm
7

Figure 5-7 Linear Modification

For example, setup as shown in Figure 5-7. The engineering value will be 150.00,

when input is 12.00mA.

° Set Alarm
Set alarm as shown in Figure 5-8. High/Low limit alarm are de-activated by

default, you can press [ENTER| to activate.

m Value Delay(s) Kysteresis Output,

san [ [ oa0 | [ o.o0 [Hone =]
a3 [ [ 75.00 | R [ooe1 =]
R MIEENE R [Doez =]
Mem L[ [0 [0 [ 0.8 [Mane =]
| o | @ || ] B | i

Figure 5-8 Set Alarm

° Alarm HH/Hi/Lo/LL (High/Low Limit Alarm)

When the measured value fluctuates near the alarm value, the instrument will
activate and de-activate alarm relays frequently, resulting in alarm contacts
malfunction. The instrument provides alarm hysteresis to avoid this case.

Following is the illustration of the high/low limit of alarm.

For high limit alarm, if the alarm value is set as 75.00, hysteresis is 5.00, and
delay is 0; when the measured value increases and reaches 75.00, the alarm
relay will be activated; If the measured value decreases below 75.00, alarm relay
will not be de-activated immediately, unless the measured value reaches 70.00,

see Figure 5-9.
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Hialarm-in

Hi alarm-out

Figure 5-9 High Limit Alarm Hysteresis

Alike, for low limit alarm, if the alarm limit is set as 30.00, hysteresis is 5.00,
delay is 0; when the measured value decreases and reaches 30.00, the alarm
relay will be activated; If the measured value rises above 30.00, alarm relay will
not be de-activated immediately, unless the measured value reaches 35.00, see

Figure 5-10.

Lo alarm-out

Figure 5-10 Low Limit Alarm Hysteresis

For high-high limit and low-low limit, the alarm hysteresis configuration works

same as high limit and low limit alarm.

High/Low limit alarm has the function of alarm-in delay and alarm-out delay. Set
the delay time within the range of (0~30)s. When the instrument detects that
input meets alarm state, and it maintains for a period of preset delay time, the
instrument will produce an alarm. So is alarm-out.

When delay time is set as 0, the instrument will be in alarm and out of alarm

immediately.
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The alarm can be output by DO01~DO15, if different alarm types select the
same output contact, the contact will be activated when either of them

happened.

5.2 Pulse Input (PI) Setup

Units ’7
Signal | (§~100000Hz
Renge | g1 0000
Filter(s] [ g,
12

Figure 5-11 [Set PI] Display

Table 5-4 [Set PI] Main Menu Parameters

Selections or Range of

Name Description ; Default
Setting
To select the No. of PI
Channel Up to 2 channels. PIO1
channel.
To describe the
Tag Up to 8 characters /
channel.
. To select the units of
Units PI Up to 8 characters /
) To select the signal
Signal (0~10000)Hz (0~10000)Hz

range.

To set the decimal point
Range -30000~30000 0~10000
and the LRV/URV.

. To set the first-order
Filter (s) filter 0.0~25.5 0.0

Set To set the parameters

See section 5.1 /
Alarm of alarm related.
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5.3 Analog Output (AO) Setup

@0 L SE 16

Statuz ’m

Tag ’7
sowee[FIDEL <]
Sigd (4. 09-20.0000
Rass (001000 |

144
Figure 5-12 [Set AQ] Display

Table 5-5 [Set AO] Main Menu Parameters

Selections or Range

Name Description ; Default
of Setting
To select the No. of AO
Channel Up to 4 channels. AO01
channel.
To select the status of
Status Disable /Enable Disable
channel.
To describe the
Tag Up to 8 characters /
channel.
To select the signal
Source Al/PI/PID PIDO1
source.
) To select the signal
Signal (0~20)mA (4.00~20.00)mA
range.
To set the decimal point
Range -30000~30000 0.0~100.0

and the LRV/URV.

5.4 Pulse Width Modulation (PWM) Output

Choonel ENERQN -] Peicd® [ 1
Status ,m
Tag ,7
On State ,wi
OFf State ,mi
sowee [a1pr 7]

1/

Figure 5-13 [Set PWM] Display
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Table 5-6 [Set PWM] Main Menu Parameters

L Selections or Range of
Name Description . Default
Setting
Channel To select the No. of PWM. Up to 6 channels. PWMO01
To select the status of . .
Status Disable/Enable Disable
channel.
Tag To describe the channel. Up to 8 characters /
To describe the ON status
On State Up to 8 characters ON
of PWM.
To describe the OFF status
Off State Up to 8 characters OFF
of PWM.
Source To select the signal source. Al/PI/PID AlO1
Period To set the output period. (1~999)s 10

Display, output and calculation of PWM are all digitals and

O PWMO01~PWMO06 occupied DO01~DO06. When PWM channels are
enabled, corresponding DO channels must be closed; otherwise, compile
will be failed.

5.5 Input & Output Related Displays
5.5.1 Digital Display

Real-time value Alarm Type
Red means alarm is active. Red means alarm is active.

Tigital
CH or Tag—= 11w W /b ]S temp
Totalizer—==29.1

2.6

w194

Red means alarm
is active while
green means not.

[EAE
Co
o

A EE
SEEE

(e

shown here ™" e
while flow is 14529 A oo
. roup No.
activated. = = ]
. [ @ O8] [ | 15— Total Group

Figure 5-14 Digital Display

35



User’s manual

I T
L 1 I
1 2
I =
I
3

1. Page up and page down. Page circularly among max. 2 displays.
2. Switch from one group shown display to two groups shown display.
3. Switch from two groups shown display to one group shown display.
5.5.2 Bar Graph Display
The Bar Graph Display shows the position of channel’s current engineering
value within the range. The direction and scale of Bar Graph Display can be set

in [Display]. See section 4.4. The soft keys in Bar Graph Display are similar to

those in Digital Display.

e — 10-07-61 11:1
CH or Tag—z fiow

108, 8

Red means alarm
is active while
green means not.

Alarm marks —

Red means
alarm is active.

Real-time value —

17z Group No.
[Total Group

oo | e JO08 ] ] |

Figure 5-15 Bar Graph Display
5.5.3 Trend Display

howr/hide the curve

active.
—zu— Real-time value
m* /h .
Red means alarm is

o429 active.

[EHHil ol L]
15—Croup No.
[Total Group

Figure 5-16 Trend Display
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Lo | o e Lo ]
| I L 1
1 2 3

Press to switch between gathered form and separate form. The former
shows all curves in the same zone while the latter shows the curves in
independent zones respectively.

Press to show or hide the curve. ‘v’ means to show while ‘X’ means to
hide.

Press to page up and page down. Page circularly among max. 2 displays.
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6.1 PID Parameters

G TR =] P [ Toeo et

Status [panle = IG)[ 188

Tag | = g

F¥ (A1 - Advanced
SV | None - Set Alarm
Period (1 pd@s

14
Figure 6-1 [Control Loop] Display

Table 6-1 [Control Loop] Main Menu Parameters

L Selections or
Name Description ) Default
Range of Setting
To select the No. of the PID
Channel Up to 4 channels. PIDO1
channel.
To select the status of the PID . .
Status Disable/Enable Disable
channel.
Tag To describe the PID channel. Up to 8 characters /
To select the signal source of
PV Al/PI/PID AlO1
PV.
To select the signal source of
SV.
SV ) . None/Al/PI/PID None
The SV will be given as local
when ‘None’ is selected.
Period To set the control period. (1~30)xsampling 1.000s
P (%) To set the proportional band. 0.1~3000.0 100.0
I (s) To set the integral time. 0.1~3000.0 10.0
D (s) To set the derivative time. 0.0~900.0 0.0
Action To select the control action. Reverse/Direct Reverse
Advanced | See Table 6-2. / /
Set Alarm | See following details. / /

38



Chapter6 PID Control

Dif First m GAP (%) ,W
SV_H%) W TL (%) ,W
SV_L(%) ’W SYER() [ 5@ 00
W) (100, 0 WVER (%) ’W
nv_L (%) ’? Error MY m
IIH (%) W SV Track FY m

I S N
Figure 6-2

AN Preset (poio(8) [+
L/R Preset [[ocq1 (L) |+
S¥ Track K [y, =

Table 6-2 [Advanced] Submenu Parameters of [Control Loop]

L Selections or
Name Description ; Default
Range of Setting
o To decide to use differential forward ) .
Dif First Disable/Enable Disable
or not.
SV_H (%) | To set the high limit and low limit of 0.00~100.00 100.00
SV_L (%) | SV. 0.00~100.00 0.00
MV_H (%) | To set the high limit and low limit of 0.00~100.00 100.00
MV_L (%) | MV. 0.00~100.00 0.00
DMH (%) | To set the limit of MV variation rate. 0.1~100.0 10.0
GAP (%) | To set the dead band. 0.00~100.00 0.00
KNL (%) | To set the nonlinear gain. 0.00~300.00 0.00
SVPR (%) | To preset the initial value of SV and 0.00~100.00 50.00
MVPR (%) | MV after cold start. 0.0~100.0 50.0
To preset the MV output after error
Error MV Preset/Hold Preset
occurs.
To decide to track PV or not in
SV Track PV No/Yes No
manual.
To preset the Auto/Manual state after Auto (A)
A/M Preset ) Auto (A)
cold start or enabled the settings. /Manual (M)
To preset the Local/Remote state
Local (L)
L/R Preset | after cold start or enabled the Local (L)
. Remote (R)
settings.
To decide to track the remote value
SV Track R| or not when switch from remote to No/Yes No
local.
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Additional notes:
. Alarm DH (Deviation alarm)
When the absolution of difference between SV and PV is more than the preset
deviation alarm value, the corresponding alarm is activated.
Deviation alarm information shows on top of monitoring displays as Al alarm
information.
. Dif First (Differential Forward)
In practical control system, the tuning from operator to SV is step changed,
which may cause a great jump in derivative output. It is forbidden to have
controlled variable change a lot and produce a large overshoot in practical use.
To avoid a great jump caused by setpoint varying without weakening derivative
action, differential forward is provided by the instrument.

The differential forward PID structural figure shows as Figure 6-3:

— | p [

7

Figure 6-3 Differential Forward Frame

The step response of the PID loop with differential forward and without

deferential forward is shown in Figure 6-4 and Figure 6-5.

Figure 6-4 PID with Differential Forward
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Figure 6-5 PID without Differential Forward

Apparently, the PID algorithm with differential forward, compared with which
without differential forward, slows down the MV changing, decreases overshoot,

and extends the time to reach stable state.

Differential forward always used on the occasion that MV can’t be changed a lot,
but not used when the setpoint tracking is needed.

° Gap (Dead Band)

In some industrial manufacture process, the controlled plant may not always be
on the setpoint precisely, but may change in a stated range. In order to avoid the
actuator damaged by frequent action, the PID algorithm with dead band is
always used in practical industry.

Here, GAP is related to the dead band range. If the GAP is too large, the control
will be sluggish; if too small, the actuator will work frequently.

. KNL (Nonlinear Gain)

Nonlinear gain: the virtual error within GAP is the product of original error and
nonlinear gain ‘KNL'.

e =g, x KNL
KRN ) K e Equation 6-1

The nonlinear gain affects the control result around setpoint and it can be

applied in nonlinear control system to solve tough nonlinear problem.

For instance, in process of pH neutralization, the nonlinearity produced by the
process of pH titration, typically exhibits a large slope around 7 (pH value). In
other words, a small quantity of additive neutralizer will bring a great fluctuate.

On the contrary, when the pH is far from 7 and the titration slope turns small, only
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a large quantity of additive neutralizer can bring a little bit pH change.

10

|
-10° 0 10°

Figure 6-6 Process of pH neutralization

Thus, a fixed-gain linear control system of pH leads to serious overshoot when
the setpoint is around 7(pH value) and weak control when the setpoint is on
other points. This problem can be alleviated to a large extent by employing dead
band and nonlinear gain. When the controlled variable error ‘e’ is within the dead
band, the practical error in operations is the product of ‘e’ and nonlinear gain
‘KNL’. As Equation 6-1, the gain is small if KNL is set small. When the error is out
of the dead band, nonlinear gain may increase ten-odd times. It utilizes the
nonlinearity of the instrument to compensate the nonlinearity of controlled target,

composing an approximately linear control system.

A
Modified ‘e’

Unmodified ‘e’

Nonlinear gain

Figure 6-7 Gap and KNL
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Set the corresponding parameters in [Advanced] page, GAP related to dead
band and KNL related to nonlinear gain. Disable the dead band and nonlinear

gain by setting GAP as 0.0% and KNL as 0.0%.

. SV Tracking
SV Track PV: If selected, SV tracks PV in manual mode.

SV Track R: If selected, SV keeps the last remote value when remote state

switches to local state; Otherwise, SV keeps the last local value.

If both are selected, SV shows the remote value when in remote and manual
mode, and it will track PV from the last remote value when remote state switched

to local state.

6.2 PID Related Display
6.2.1 PID Display

B Alarm DH

Auto/Manual 1
state - k- Local/Remote
%
SV_H v H
SV MV
SV L — MV_L

1. Press to switch between local and remote.
2. Long press to switch between auto and manual.

3. Press to modify SV in auto and local state or modify MV in manual.
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6.2.2 Tuning Display

S I

Figure 6-9 Tuning Display
' “n

1
|
2 3 4 1
1. Press to switch the function of the soft keys.
2. Press to pop up the PID parameters tuning box, as shown in Figure 6-10.

Press IEESM to save the modification and exit. Press HESTH to exit

without modification.

Set Par

P &) ] HY_L (%) 0.8
I(s) I 10.8 HY_X (%) Im@_@
Dis) I 0.0 DMK (%) Img_g

Figure 6-10 PID Parameters Tuning Box

3. Press to modify the time scale.

4. Press to page up and page down. Page circularly among max. 4 channels.
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6.3 Example
6.3.1 Example for Single Loop Control

This single-loop control system achieves ordinary temperature control. It
measures the temperature in heater, and output the signal to heating coil which
is supposed to be able to receive continuous analog signal. For the details of
channels connection, please refer to section 2.2. Here, in this section, we mainly

introduce the construction and configuration of control loop.

SCR: Silicon Controlled Rectifier : Measured
Safety Valve | Setpoint | |Temperature
Heater Y oy
PID Loop

Measured
Temperature AI02

Control
Qutput

Instrument

[ scr <

1 1
1 1
1 1
1 1
1 1
I 1
I 1
I 1
1 1
1 1
1 1
1 1
1 1
I 1
I 1
| ouT :
! .
1 1
1 1
1 1
I 1
I 1
I 1
1 1
1 1
1 1
1 1
1 1
I 1

1

Flow Chart Principle Chart
Figure 6-11 Single Loop Control

Do This This is the Display You Should See

@0 LBE 160701

Filter(=) [ 1.9

T=AKEHE

1. Set the parameters of Al02
in [Set Al page for

All.0
temperature #le.o
measurement. et e
on
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Do This This is the Display You Should See

2. Set the parameters of

PIDO1 in [PID] page for

control loop.
3. Set the parameters of — p————

AOO01 in [Set AO] page for S‘Ig’L ]

output. w: =

kerge [0.0-108.0_~
14

4.  Adjust MV to make PV close to SV in PID display.
5. Set loop into auto state, then observe the PV whether it meets the control

requirement.
6. If PID parameters need to be modified, press to enter tuning display,

and then adjust.

6.3.2 Example for Cascade Control

Cascade control is a combination of two PID control loops, where the output
signal from one (the master) forms the setpoint for the other (the slave). To be
effective for cascade control, the slave loop should be more responsive than the

master.

This cascade control system achieves temperature control by controlling fuel
flow. Because of the slow change of temperature, take the pressure of fuel oil as
slave loop. The input amount of fuel oil is controlled by valve. If it is pneumatic

valve, the valve will be closed when no gas, thereby, gas open valve is used.
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6‘?Brg§§ ire Al03
\
* Fuel flow ;:]

1
1
1 . Measured
:| Setpoint | |Temperature
]
|
! sv PV
' Master PID Loop
1 Measured
Instrument ' out Pressure
e ! |
: SV PV
A A ' Slave PID Loop
' ouT
Measured |
Furnace Temperature X
AlO2 , Control
.
Measured AOO2 1
1
1
1
1
]
]

Flow Chart

Principle Chart

Figure 6-12 Cascade Control

Do This

This is the Display You Should See

1. Set the parameters of AIO2 in
[Set Al] page for temperature

measurement.

@0 LBE 160701

Filter(=) [ 1.9
ThHIHD
Afl.e
(0.0
Sat Marm
o8

1. Set the parameters of AIO3 in
[Set Al] page for pressure

measurement.

@0+ BE  16-97-01 09:44:42

Filter(=) [ @

T=AKEHE

All.0
Blp.0
w
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Do This This is the Display You Should See
2. Set the parameters of PIDO1 =L
. crennel TN~ | /
in [PID] page for master s [rame (T [T
control loop. Q[ se.0
. Advanced
3. If the furnace temperature is e o
more than setpoint, then the Feriod [1 005
valve opening for gas should 2
be diminished. Therefore, the
act manner for master loop is
set as reverse.
4. Set the parameters of PID02 I=9=1 e
in [PID] page for slave control 16 200 |
loop. | ew
5. If the fuel oil pressure is more e 5] %
than setpoint, then the valve keiod [1, 000
opening for gas should be Z
diminished. Therefore, the act
manner for slave loop is set
as reverse.
6. Set the parameters of AO02 IGO0 BRRARaE
. crasacl [TTERNNN - |
in [Set AQ] page for output. Stetes [z 5]
Signal |(4.@0~20.00I0A
Bange [55-100.0
7]
Adjust MV for PID02 to make PV close to SV in PID display.
8. Set PID02 into auto state, and then adjust its PID parameters as single loop
control to make the loop stable.
9. Adjust MV for PIDO1 to make PV close to SV in PID display, and then switch
PID02 into remote state.
10. Adjust MV for PIDO1 to a right value, and then adjust PID parameters to make

the loop stable.
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Overview
The term flow means the amount that flows through a certain section of a pipe
per unit time, which is also considered as an instantaneous magnitude.
Generally speaking, measurement of flow is usually done by means of restriction
flowmeter, velocity flowmeter, pulse frequency flowmeter, volumetric flowmeter
or mass flowmeter, etc. For most of flowmeter currently in use, mass flow can be

expressed with the following 3 equations:

Equation 7-1 works for throttle flowmeter such as a standard orifice or a nozzle
while equation 7-2 works for velocity flowmeter and pulse frequency flowmeter
such as a vortex flowmeter, a turbine flowmeter or a electromagnetic flowmeter,
and equation 1-3 is derived from equation 7-1, working for certain measurement

systems where differential pressure signal has already been square-rooted.

Q=K,/APp

...................................................................................... Equation 7-1
Qo P e Equation 7-2
o R e Equation 7-3
Where, Q: value of mass flow

K: coefficient of flow
p: density of flow
AP: value of input differential pressure
I: output frequency of a velocity flowmeter
AP": differential pressure extracted value
The above equations show that the mass flow develops proportional to the

density of flow or the square-rooted one. Taking into consideration the fact that
the density of almost all kinds of flow varies according to variation of temperature
and pressure, compensation for temperature and pressure variations must be
done to ensure accurate measurements of mass flow. There are different kinds

of compensation models serving corresponding flow. 5 kinds of compensation
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modes are provided in the instrument including SHS (superheated steam), STS
(saturated steam), GAS (ideal gas), LPC (linear pressure compensation) and

LTC (linear temperature compensation).

7.1 Parameters

FIEF—1-3

Channel [N ~ | Formila [ O=1 o/ -
Status (Ensble v Correct 1.0

Teg Companzats
Vnits Set Alarm
Source [3101 =
Cat () [ @, 0
Range (@, §~109.8
1/18

Figure 7-1 [FLOW] Display

Table 7-1 [Flow] Main Menu Parameters

s Selections or
Name Description ; Default
Range of Setting

To select the No. of FLOW

Channel Up to 16 channels FLOWO01
channel.
Status To select the status of channel. Disable/Enable Disable
Tag To describe the channel. Up to 8 characters /
Units To select the units of FLOW. Up to 8 characters /
Source To select the channel need to AP AIOL

be compensated.

If the compensated flow value
is less than the preset
Cut(%) extraction value, it is (0.0~25.0)% 0.0
recognized as zero; if not, it is
recognized as the real flow.

To select the decimal digits,

Range LRV and URV. -30000~30000 0.0~100.0
Q=l¢plk
Formula To select the corresponding Q=K /APp Q=l;plk
formula.
Q=KaP'fp

Correct To sgt the coefficient for 0-9999999 1
correcting the flow value.
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L Selections or
Name Description ] Default
Range of Setting
To select compensated type
Compensate P P See Table 7-2 /
and set the further parameters.
To set the parameters of alarm
Set Alarm See Table 5-3 /
related.
Table 7-2 [Compensate] Submenu Parameters of [Flow]
o Selections or
Name Description ] Default
Range of Setting
None/SHS/STS/
Type To select the compensated type. None
GAS/LPCI/LTC
Density | To set the density of flow. 0~9999999 10
P Source | To set the pressure channel. None/Al None
To set the value of settled
Settled P -999999~9999999 10
pressure.
T Source | To set the temperature channel. None/Al None
To set the value of settled
Settled T -999999~9999999 10
temperature.
Design p | To set when ‘GAS’ is selected. -999999~9999999
A To set coefficient ‘A’ and ‘B’ for LPC | -999999~9999999
B and LTC. See 7.2.5 and 7.2.6. -999999~9999999
To decide whether thermal flow
Thermal | accumulation is needed when SHS No /Yes No
or STS is selected.
Max Flow T ¢ th . hen th -999999~9999999 1000
MaxAp | O S€ e parameters when e ™ 599999-9999999 100
—— | formula equation 7-1 and equation
Design P . -999999~9999999 2
—— 1 7-3is selected.
Design T -999999~9999999 100

O

Be aware of that the pressure displayed in the instrument is the gage
pressure, and its unit should be as MPa.
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7.2 Compensate

7.2.1 None
18-67-81 69:17:11
Density (1.
Wax Flow [1ppp Max &F [1pp
Design F [ Desien T [13p
[ [ ] 5]

Figure 7-2 Set for [None]

7.2.2 SHS
If no temperature or pressure signal input, set the temperature and pressure
value in ‘Settled T' and ‘Settled P’, and select ‘None’ for both ‘T Source’ and ‘P
Source’.
If analog input is selected from Al or VA in ‘T Source’ and ‘P Source’, the ‘Settled
T’ and ‘Settled P’ items disappear. For details, please refer to section 7.4.1.
The scope of applicability: Pressure (0.1~16)MPa (gage pressure), Temperature

(140~560)C. It is necessary to set pressure and temperature.

F Souwrce [None = Settled F [1
T Souwrce [None = Settled T [1

Thernal [y, -

Max Flow [1ppg tex &F [1pg
Design F [7 Design T [1pn
[ I I T

Figure 7-3 Set for [SHS]

7.2.3 STS

If no pressure signal input, set the pressure value in ‘Settled P’ and select ‘None’
for ‘P Source’.

If analog input is selected from Al or VAin ‘P Source’, the ‘Settled P’ disappears.
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For details, please refer to section 7.4.2.

The scope of applicability: Pressure (0.1~16)MPa (gage pressure). It is

necessary to set pressure which unit is MPa.

16-67-61 99:

F Seurce [lone - Settled P [1

Thermal [j, -

Max Flow [1pa0 Max &P [1p5
Design | |7 Design T | 193

| I N N
Figure 7-4 Set for [STS]

7.2.4 GAS
If no temperature or pressure signal input, set the temperature and pressure
value in ‘Settled T and ‘Settled P’, and select ‘None’ for both ‘T Source’ and ‘P
Source’.
If analog input is selected from Al or VA in ‘T Source’ and ‘P Source’, the ‘Settled
T’ and ‘Settled P’ disappear.

For details, please refer to section 7.4.3.

F Source [lone - Settled F [1
T Seurce [lone - Settled T [1

Design p [

Max Flow [1pap Max AF [1pp

Design F |2 Dezien T |19
[ I N

Figure 7-5 Set for [GAS]

725 LPC
If no pressure signal input, set the pressure value in ‘Settled P’ and select ‘None’
for ‘P Source’.

If analog input is selected from Al or VA in ‘P Source’, the ‘Settled P’ disappears.
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Gas constant resulted from formula p=AXP+B needs to be set correctly, it is
necessary to set correct pressure unit as MPa. Where, P in this formula means

the absolute pressure. For details, please refer to section 7.4.4.

Figure 7-6 Set for [LPC]

726 LTC
If no temperature signal input, set the temperature value in ‘Settled T" and select
‘None’ for ‘T Source’.
If analog input is selected from AIO1~Al12 in ‘T Source’, the ‘Settled T’

disappears.

Figure 7-7 Set for [LTC]

54



Chapter7 Mass Flow Compensation

7.3

7.4

FLOW Related Display

@ LBEE 160700

Flow 2 Conpensate LEC
T Sowrcs Hene E Sewce 1.7

Cur Flow Total Acem

108. 30 11303. 41
--th-

Figure 7-8 Flow display

Example

7.4.1 Example 1: SHS

If measurement of the mass flow of superheated steam (SHS) is planed to be
done, with a standard orifice connected to a smart differential pressure
transmitter without the function of square-root extraction. In this case,
superheated steam compensation type should be adopted.

Designing condition as follows:

Temperature: 250.0C;

Pressure: 1.2MPa;

Differential pressure range: (0.000~30.000)kPa;

Flow range: (0.00~50.00)t/h.

Assume that the actual temperature is 200°C and the actual pressure is 0.5MPa
(gauge pressure), and the output current of the smart DP transmitter is 5.60 mA
without square-root extraction.

And, differential pressure range of the transmitter is (0.000~30.000)kPa, with
signal range of (4.00~20.00)mA; mass flow range is (0.00~50.00)t/h; pressure
range of the actual flowing condition is (0.000~2.000)MPa, with signal range of

(4.00~20.00)mA; temperature range of the actual flowing condition is
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(-200~800)C, using Pt100 signal.

What is more, the instrument displays the differential pressure signal (kPa) in

channel AlO2, field pressure (MPa) in channel AIO3, field temperature (‘C) in

channel Al04 and compensated mass flow (t/h) in channel FLOWO02.

Procedure of configuration:

Do This This is the Display You Should See
1.  Set AIO2 for differential pressure CEES T TN
Channel m Filter (s) llg—
signal. <z T
Vnits (7, | kL0
2. Set the parameters of [Set Al] as Siga [C.a0-20.0007 | T
shown in figures on right. '
g g Set Alarm
v
3. Set AIO3 for field pressure signal. QL+ SR ooz e
Rl [0
4. Set the parameters of [Set Al] as < T
Uits [yre | N
shown in figures on right. Siont [C3.g0-20.5008 | oo
5. Set Al04 for field temperature =TT (06
SignaL T=AHEHE
£ ]
6. Set the parameters of [Set Al] as ies
shown in figures on right.
48
7.  Set FLOWO2 for flow calculation. CESES I WG]
chmam D
8. Set the parameters of [Set e ECO |
Tag Compensate
FLOW] as shown in figures on sl s men |
Sewee [7T02 =]
right. ] oo
o

Press }
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Do This This is the Display You Should See

[ 10-87-0

P Source [f1g3 -
T Source [1a¢ -
Thernal [, -

Hax Flox [Sg i AF [3p

Dzsxg:\]’lllz Deslgz\'[‘zﬁ

I T

7.4.2 Example 2: STS
If measurement of the mass flow of saturated steam (STS) is planed to be done,
with a standard nozzle connected to a differential pressure transmitter with the
function of square-root extraction. In this case, saturated steam compensation
type should be adopted.
Designing flowing conditions:
Pressure: 0.4MPa

Assume that the actual pressure is 0.3MPa (gauge). For transmitter, and the
output current of the DP transmitter is 5.60 mA with square-root extraction

already done.

And, differential pressure range of the transmitter is (0.000~30.000)kPa, with
signal range of (4.00~20.00)mA; mass flow range is (0.000~50.000)t/h; pressure
range of the actual flowing condition is (0.000~2.000)MPa, with signal range of
(4.00~20.00)mA.

What is more, the instrument displays the square-rooted signal of the DP
transmitter as a mass flow signal (kPa) in channel AlO2, field pressure (MPa) in
channel AI03 and compensated mass flow (t/h) in FLOWO02.

Procedure of configuration:
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Do This

This is the Display You Should See

1. Set AlO2 for differential pressure
signal.
2. Set the parameters of [Set Al] as

shown in figures on right.

Q- BE

10-07-02

Filter ) [ 1 g

Y= +B
All.p
Elo.8

3. Set AlO3 for field pressure signal.
4. Set the parameters of [Set Al] as

shown in figures on right.

Y= +B
All.p
Elo.8

s

5. Set FLOWO?2 for flow calculation.

6. Set the parameters of [Set
FLOW] as shown in figures on

right.

==
St [mate =]

e[
it [n
sowee [TT70 <]

cut () [ .0

Hange | g pn~50.08

o

Press }

19-07-02

 sores s =]
Thermal [yoc =
Mex Tlow [35 Max AT [3
Desizn P [g ¢ Desien T [
[ T T T [ oo

7.4.3 Example 3: GAS

If measurement of the mass flow of ideal gas is planed to be done with a vortex

flowmeter, ideal gas compensation type should be adopted.

Designing flowing conditions:
Temperature: 0.0C

Pressure: 0.0MPa
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Assume that actual temperature is 30.0°C and the actual pressure is 0.1

MPa(gauge pressure), and the output frequency of the vortex flowmeter is

1000Hz, with §=0.1495.

And, range of volume flow of the vortex flowmeter is (0.000~30.000)m%h; field

pressure range is (0.000~2.000)MPa, with signal range of (4.00~20.00)mA,; field

temperature range is (-200~800)C, using Pt100 signal.

What is more, the instrument displays the frequency signal (Hz) in channel P101,

field pressure (MPa) in channel AlO3, field temperature ('C) in channel Al04 and

compensated mass flow (t/h) in channel FLOWO09.

Procedure of configuration:

Do This

This is the Display You Should See

Set PIO1 for frequency input
signal.
Set the parameters of [Set Al] as

shown in figures on right.

Set AlO3 for field pressure signal.
Set the parameters of [Set Al] as

shown in figures on right.

Set AlO4 for field temperature
signal.
Set the parameters of [Set Al] as

shown in figures on right.

16-07-02

canet ETETL= | LT
e TonEt
All.0
Blp.0

448
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Do This

This is the Display You Should See

7. Set FLOWO09 for flow calculation.

8. Set the parameters of [Set
FLOW] as shown in figures on

right.

Chesmal [FLows =]
States [frte =]
T
T Py
L —— |

cut® [ 6.0

a0

Press |
©

-
rewafie o
T Source m
Desicn © [1.42888

Desizn P g

10-97-02 99:40:96

Desien T [

I S TN

7.4.4 Example 4: LPC

If measurement of the mass flow of a certain kind of flow is planed to be done,

with a standard nozzle connected to a smart differential pressure transmitter

without the function of square-root extraction. Density of this kind of flow has little

to do with its temperature but develops linear to the pressure. In this case, linear

pressure compensation type should be adopted.

Designing flowing conditions:
Pressure: 0.3MPa

Density: 1.68011 kg/m®

Assume that the actual pressure is 0.2MPa (gauge pressure), and the output

current of the smart DP transmitter is 5.60 mA without square-root extraction.

And, range of volume flow of smart DP transmitter is (0.000~30.000) kPa, with

signal range of (4.00~20.00)mA,; field pressure range is (0.000~2.000)MPa, with

signal range of (4.00~20.00)mA.

What is more, the instrument displays the signal of the smart DP transmitter as a

volume flow signal (kPa) in channel AlO2, field pressure (MPa) in channel AIO3
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and compensated mass flow (m*h) in channel FLOWO02.

Procedure of configuration:

Do This

This is the Display You Should See

Set AlO2 for differential pressure
signal.
Set the parameters of [Set Al]

as shown in figures on right.

Filteris) [ 1 g
A=K
NI
sfo.n

Set AIO3 for field pressure
signal.
Set the parameters of [Set Al]

as shown in figures on right.

Y=pR+E

Allg
Bla.n
o

Set FLOWO02 for flow
calculation.

Set the parameters of [Set
FLOW] as shown in figures on

right.

FLONEZ |~

Status [Fnable =
Tae

Units [e/n

Sewree [7102 =

Cut® [ 5.0

i

Hax Flov [5p e AF [3
Desien 7 5.3 Desin T [g
I O
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Overview
The instrument provides flow totalizer, which supports up to 16 channels totalizer
and displays the logs of per month, per day, per hour and also customized. After
applying the correct totalizer settings, it will calculate the total flow, which is

measured through any selected signal.

8.1 Parameters

1 @-+=H 16-87-1 1
Chanmel M Hourly Min Tatale-- Custom Logzs
ni Loghl [pa:na:
Status [pronie - o |B.B ogh |BB-BB-M
e[ Init. Value Logh2 | a3 : A AA

Set AR
e = stfo.0 ||| o3 [15:00:00

Units ‘ Factor |l_E

Sowree [F UL - Resetting
vis

Figure 8-1 [Totalizer] Display

Table 8-1 [Totalizer] Main Menu Parameters

. Selections or
Name Description ; Default
Range of Setting

To select the No. of AC

Channel Up to 16 channels ACO01
channel.
To select the status of ) .
Status Disable/Enable Disable
channel.

Tag To describe the channel. Up to 8 characters /
Desc. To set the description. Up to 8 characters /
Units To select the units of AC. Up to 8 characters /

To select the channel need to
Source ) FLOW FLOWO1
be totalizer.
Hourly Min. To set the hourly Min.
) . 0~9999999 0.0
Totalizer totalizer.
Factor To set the totalizer factor. 0~9999999 0.0
Init. Value To set initial value. 0~9999999 1.0
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o Selections or
Name Description ] Default
Range of Setting

Log 01 . . 00:00:00
——— | To set the begin time of PPN

Log 02 00:00:00~23:59:59 08:00:00
———————— Log01, Log02 and Log03. —

Log 03 16:00:00

8.2 Totalizer Related Displays

Logs type Description

@5+ SE 10-07-14

Totalizer channel ——oiatizer Custon Logs Stean
Tag ACHZ Total Accu
10.62
EK it:: 797925. 25 166953447. 94

Tl 87-14 90:00:G0CGHI00:00  4654945.45
B2 @7-13 16:00:00°B0:00:00  4654945.45
B3 @7-13 93:00:00716:09:00  4653502.52
B4 @7-1T 90:00:0OVBII00:00  4654945.45
B5  @7-12 16:00:00°BA:00:00  4654945.45
BE  @7-12 BE:00:00V16108:00  4654945.45
BT @7-12 9:00:00VBHI00:00  4654945.45
BE  @7-11 16:00:00°BA:08:00  4654945.45

2
Figure 8-2 Totalizer Display

Recorded totalizer

If [Tag] is null in setup display, the totalizer channel No. will be shown in the logs.

There are up to 12, 45, 1024 and 135 pieces of logs for monthly, daily, hourly and

custom respectively.

L 1 | I

1 2 3

1. Page up and page down. Page circularly among the logs of one channel.
2. Page circularly among the four kinds of logs.

3. Page circularly among max. 16 channels.
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Overview
For 32MB inbuilt memory, up to 1026 record blocks is provided. The relationship

among recording interval, total record channel and recordable capacity is shown

as Table 9-1.
Table 9-1 Recordable Capacity
Recording Interval Channels Recordable Capacity
1 72 days
2 72 days
3 48 days
4 36 days
5 29 days
6 24 days
7 20 days
1.000s 8 18 days
9 16 days
10 14 days
11 13 days
12 12 days
13 11 days
14 10 days
15 9 days
16 9 days

9.1 Parameters

(] Interval

Interval = Period x Factor. The [Period] can be 1s, 1min or 1hour and the [Factor]
should be integer type with range 1~60.
FPeriod Factor

1= [

Interval=Feriad = Factor

Figure 9-1 Recording Interval Setup
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. Preset flag
The flag preset in [Add Flag] page can be added to the history display as a

bookmark in any monitoring display via following steps: press in any

monitoring display to pop up the shortcut menu, and then focus on [Add Flag]
and press | ENTER | to pop up the flag preset table. Here, press | ENTER | to

modify the flag content. Press m to add a flag.

Brightness Burzer
USE Disk Frint
Dizplay idd Flag

Figure 9-2 Add Flag

Add flag in history display, the flag will be added on the time point of cursor
while add in other monitoring display, the flag will be adds on the present
time.

9.2 REC Related Displays

Reviewed
date and time
W ih

DIS_H ss.0 *EMERES

=2 Show/hide the curve
SE.8 ©
History curve: "g

44.9
LTCursor line

v

“Bmes—=—Channel or Tag
15.5

32.9

WoElew
21.5s —History value

0.8

Tt n /b
- I S = g Group No.
[Total Group

DIS_L TAZ1  13:43:24 13144124 1319443141 13145140

—
————
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I

10.

m
8 9 10 1 5

Press to modify the range of data displayed on each screen, which can
enlarge or reduce the curve spread to make it easy to observe.
Press to pop up a dialog box as shown in Figure 9-4. You can zoom part of

the curve whose range is between [DIS_L] and [DIS_H].

Fart Zoom

IIS L% (2
DIS_H%) (gg

Figure 9-4 Part Zoom

Show or hide the curve. * v’ means show while ‘X’ means hide.

Page among the displays shown different record channels.

Press to switch the function of the soft keys.

Press to move the cursor line forth or back to review the history curves.
The moving distance of the cursor line is determined by the scale and
record interval.

Press to accelerate the moving speed of the cursor line, the moving
distance of the cursor line is one screen.

Press to pop up a dialog box to input the recall time. After setting and then
press knob, the cursor line will be positioned to the input time automatically.
If the input time is earlier than the earliest record time, it will be positioned
to the earliest time; If later than the current system time, it will be
positioned to the current time.

Press to switch between real-time trend and the history curve.

Press to pop up the flag logs as shown in Figure 9-5.
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11.

Flag Logs

|14 12-11-A1 13:A8:36 Flag Test

IIE 12-11-A1 13:A8:35 Flag Test

IIE 12-11-A1 13:A8:34 Flag Test

|1'|' 12-11-A1 13:A8:33 Flag Test

IIS 12-11-81 13:83:32 Flag Test j

Figure 9-5 Flag Logs

Press to show or hide the flags. Up to 6 flags can be shown per 2000

record data.

67



Chapter10 Message Logs

Overview
Two message logs including alarm logs and system logs are provided. Each type
has 512 pieces in total. When it is out of 512, the instrument will delete the
earliest one for the latest. Press IEEEM to locate the corresponding time in the

history display.

10.1 Alarm Log

As shown in Figure 10-1, alarm logs record the information of alarm channel,
alarm type, output contact, alarm activated time and alarm de-activated time.

Where, red for alarm type means the alarm activated, while blue means alarm
de-activated. Especially, black means that power off may occur in alarming, so

the alarm de-activated time is not recorded when power on except warm start.

Wo_ | Chermel | Type | Output |  Mlarmcin Time | Alarm-ont Time |

T1 S flor Hi o8z a7-g2 19:24:09

2 S fler HH oaL

3 Hitemp.  Hi Fone

4 HY. temp. HH Hone

5 PIDG4 H Fone

& S fler L Fone g7-02 18:24:09

T S flow Lo Fone B7-82 18:24:89

& S tenp HH Fone

9 5 tamp Hi Fone

18 5. temp HH Fone A7T-02 16:22:46 BT-82 18:23:29
I T T 152

Figure 10-1 Alarm Logs

10.2 System Log
As shown in Figure 10-2, system logs record the information of power ON or
power OFF (as cold start and warm start etc.), configuration information (as login,

logout, backup etc.) and so on.

68



Chapterl0 Message Logs

o Time Sys Msc.
Ty 16-B7-62 18125113 ATAFurn Out

z 16-B7-62 10125167 Operator logout

3 16-B7-62 10125105 Apply new settings

4 16-B7-62 10:25:59 Load setup from CF: A CON
5 16-B7-62 18125145 Save to CFGAL

5 16-87-62 18:25114 Operator login

T 16-B7-62 10124105 Cold start

] 10-B7-62 10124100 Power OEF

9 16-B7-62 10123157 Operator logout

18 10-B7-62 10123156 Apply new settings

I T T 113

Figure 10-2 System Logs

10.3 Message Logs Clearing

Do This

This is the Display You Should See

5.

Login the setup menu as section

3.2

Press |[ENTER| to enter the
message clearing display

following the path [System] —

[Clear Msg].

Press < or ™ to scroll to the logs.
Press to pop up the

dialog box as following. Press
U] to clear while (==l to

exit.

Warning

Do you want te clear Alm Msg.?

EN -
Press HEE to exit.

Languge |x,\g1,s}. j Temp Mode |'C

Dete Fornst [vrpno0 =] S Taz[ g9
Sanpling [1 gpps |7 |  Intervel |15
Fassword Set Clock
Peesmwe e [10].32 | E
Warm Start

Sys Mse

I I N S
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Chapter1ll USB Disk

Overview
The USB Disk is accepted to transfer the history data, the settings and the

logging data from the instrument to computer. For settings, it also can load

settings data from USB Disk to the instrument. When inserting USB Disk

correctly, E shows on top. The type of USB Disk is specified when ordering.

11.1 Format USB Disk

Do This This is the Display You Should See
1. Press in any monitoring
display to pop up the shortcut | fgs— g _ames | ower [ L1 """
menu. laTes [ Display dd Flag [aL1z
2. Press < or » to focus on [USB | [F°_ [T frer e
Disk] and press ENTER| to enter | | S
the USB Disk operation display. Press ENTER| |
Press HEETH to exit. : WCIEEY
4. USB Disk information: o]
USE Information 155 Taformation
State: Ready State!  Ready
lessege  Hoady B e ™
Free: 3883.8 MB Total 3616.5 M5
Uil G35 (L I S N
5.  Press <or ™ to focus on [Format] | K R e L LIS AR
. | Save a1 | | Fomet |
and press ENTER], a dialog box
appears. e
. State EN -
6. Press g to format while e
Eamesl| 10 exit. I S N
7. Formatting USB Disk is necessary if it is used for the first time.
8. During formatting, the instrument shows the present progress.
9.  Adirectory will be created in USB Disk after formatting which is named as the
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Do This

This is the Display You Should See

form “first 5 codes of the ordering code”+ ‘the address of the instrument’. Six

subfolders are contained in the file: ALARM, CONFIG, HISTORY, PICTURES,

REPORT, SYSINFO.

11.2 Save Logs

Do This

This is the Display You Should See

1. In [USB Disk], Press < or » to
focus on [AIm Msg.] and Press
, a dialog box appears.

2. Press [5==| to save, while Cence |

to exit.

USE Disk

Format.

Fornat,

Save Logs Save Hiztory Data

savesa1 |

ALM_6915. C5V
Ready
Save Alarm Logs

T, FileHane
— state
\SE Tn: Message:

State
Message

Fres. IMET9 0B
Total:  3816.5 B

— T 1 T o]

3. During saving, the instrument
shows the present progress, and
shutting dialog box will not

interrupt it.

zave Alarm Logs

FileHame: ALM 358Z. CS¥

Secon
MinGte
File format.
Use EXCEL or
text to open.

ALM: Alarm logs
SYS: System logs
ACC: Totalizer
logs

4. The operation method of saving System logs and totalizer logs is the same as

saving alarm logs.

5. Alarm logs are saved in properties of ALARM, while system logs in SYSINFO

and totalizer logs in REPORT.
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11.3 Save History Data

Do This

This is the Display You Should See

[Save All]

USE Disk Q0 r=E 16-67-08 1

1.  In[USB Disk], Press < or » to s
focus on [Save All] and press B
ENTER, a dialog box ﬁﬁw
appears. I O
2. Press | 3=:] to save all
history data, while [emeat| o
exit.
3. During saving, the instrument
shows the present progress, B
and shutting dialog box will
) ) i format.
not interrupt it. Mo Use History
Da Data
Management
Software to
Sequence rfBer, up to
10 history data files can
be saved in one file in one
day by a card.
[Save Part] 1SB Dizkc @ »=E  10-07-02 14:36:42
4. In[USB Disk], Press < or » to 5ad Tine [10/07/87 14:36: 38
Save Fart
[Save Part] and press
ENTER| to enter save part
display. I I S
5. Set [Begin Time] and [End
Time].
6. Press [Save Part] to start
saving data.
7. Press IEXT to exit.
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Do This This is the Display You Should See

8. Data within this preset time will be saved into USB Disk.
9.  After saving, [Begin time] will be updated as the latest [End Time]

automatically, and the [End Time] will always be the current system time.

[Autosave]
seaite CERN - |
10. In[USB Disk], Press < or » to eein Eane [0g: c0: 00
focus on [Autosave] and
press [ENTER| to enter
autosave display. I N O

11. Select “Yes’ for [Enable] and
set the [Begin Time].

12. Press I to exit.

13. The range of [Begin Time] is 00:00:00~23:59:59.

14. History data is saved in properties of HISTORY.

11.4 Save Configuration

Do This This is the Display You Should See
1. In [USB Config], press

[Save] to save current
settings to the USB Disk;

Press [Load] to enter into

the catalog of the USB Disk. | R T n
2. Press <or»and to Press 1
load the settings selected. Tl Qo+ BB 10070
oINS

Load Total:  3816.5 W

I I S TN
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Do This This is the Display You Should See

Press [Load Config]|

@+ SE 10-07-02 13:51:06

i CON

11

11.5 Save Monitoring Display

In monitoring displays, press for several seconds to copy the screen into
USB Disk. It will be saved in properties of PICTURES.
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Chapter1l2 Communication

Overview
Communication with PC, which achieves the real-time monitoring and history

data reading, is provided by the instrument.

12.1 Parameters

4O LSBB  10-07-01 14:11:18

FProtacel m Float Endian ’m
Baudrate
hddress ’57
DataBits m
StopBits m
| [ I N

Figure 12-1 [Communication] Display

Table 12-1 [Communication] Main Menu Parameters

Name Selections or Range of Setting Default
Protocol Modbus Modbus
Mode RS232/RS485 RS232
Baudrate 1200/9600/19200/57600/115200 9600
Address 6~254 6
DataBits 8 8
StopBits 1/2 1
Parity None/Odd/Even/Space/Mark None
Float Endian 0123/1032/2301/3210 3210
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Chapter13 Print

Overview
Print function is provided by the instrument via connection with micro printer. The
history trend, history data or totalizer logs can be printed with your requirement.
13.1 Parameters

Press in any monitoring display to pop up the shortcut menu.

1@+

10-07-81 16:¢
oo [N |
Charnel [grral -

Bri ghtness Buzzer
Brint Interval [ 2 =

v v | Press Sesin Tine [TE70T70T T 5T
e || sune | ENTER End Tine [15/87/81 15:54:14
o [am |
=TT I I R T
Figure 13-1 [Print] Setup
Table 13-1 [Print] Shortcut Menu Parameters
- Selections or Range
Name Description ) Default
of Setting
History Trend /History
Tvoe To select the type of the | Data/ Monthly Logs / History
P data. Daily Logs / Hourly Trend
Logs / Custom Logs
Type To select the type of the RECO1-REC16 RECO1
data.
T | h li
Totalizer | |0 S€lect fhe  totalizer ACO1~AC16 ACO1
channel.
To select the print interval
Print Interval | for history trend or history 1/2/4/8/16 1
data.
Begin Time To set the print beginning 00/01/01 00:00:00 The earliest
9 time. ~99/12/31 23:59:59 record time
00/01/01 00:00:00 The current
End Time | To set the print end time. .
! pr ! ~90/12/31 23:59:59 | system time
No. To set print No. Up to 8 characters /
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13.2 Print Interval

Actual print interval = [Record Interval] X [Print Interval]. For instance, if [Print
Interval] is set as ‘1", the actual print interval is the same as the [Record Intervall;
if [Print Interval] is set as ‘2’ or more, the actual print interval will be enlarged

accordingly while the history trend or data will be compressed.

[Begin Time] must be earlier than [End Time], otherwise, print will be
failed.

13.3 Operation
The micro printer should be connected to the instrument with communication
cables, as shown in Figure 2-15. Shielded Twisted Pair (STP) less than 10 meter
is recommended as communication cables.
After connecting printer to the instrument, press B o start print. Press

EEEM (o stop print, and EESEH will be shown which means it is stopping print.

The baudrate must be 9600, otherwise, print will be failed.
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13.4 Example
13.4.1 Print History Trend

When [Print Interval] is ‘1’

When [Print Interval] is ‘2’

el ozt o L
Do S [ |
. Begia Tine Basin Tine [16/54/57 13:54:37
This End Tine [10/04/07 13:50:54 | Ead Tine [16/84/37 14:03:18 |
Ho. W Ho. ’m
T N T T T
No.: Al1Trend No.: Al1Trend
CH: Rec01 Tag: AlO1 CH: Rec01 Tag: AlO1
Range: 0.0~100.0 (_  Print Interval Range: 0.0~100.0 .
Print Interval
Unit: MPa Unit: MPa
Interval: 1*1s Interval: 2*1s
13;54:37 1.4
1 1
Return | |
— )
the 2010-011—07
1
Result

Print is over. Thanks!

Print is over. Thanks!
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13.4.2 Print History Data

When [Print Interval] is ‘1’

When [Print Interval] is ‘2’

18-87-05

Channel. 'm Channel ’m
Do N Print Interal [ 2 <]
. Becin Tine [10/64/07 13:54:37 | Degin Tine
This Bnd Time [10/04/07 13:54143 End Time [16/04/67 13:54:53 |
L v o [ pee |
I I I N T TS I I O TN
No.: All Data No.: All Data
CH: Rec01 Tag: AlO1 CH: Rec01 Tag: AlO1
Range: 0.0~100.0, . Range: 0.0~100.0 .
Unit: MPa Print Interval Unit: MPa Print Interval
Interval: 1*1s Interval: 2*1s
2010-04-07 13:54:37 28.7 2010-04-07 13:54:37 28.7
Return 2010-04-07 13:54:38 27.3 2010-04-07 13:54:39 25.9
2010-04-07 13:54:39 25.9 2010-04-07 13:54:41 23.2
the 2010-04-07 13:54:40 24.5 2010-04-07 13:54:43 20.6
Result 2010-04-07 13:54:41 23.2 2010-04-07 13:54:45 18.1
2010-04-07 13:54:42 21.9 2010-04-07 13:54:47 15.8
2010-04-07 13:54:43 20.6 2010-04-07 13:54:49 13.6
2010-04-07 13:54:44 19.4 2010-04-07 13:54:51 115
2010-04-07 13:54:45 18.1 2010-04-07 13:54:53 9.6

Print is over. Thanks!

/4

Print is over. Thanks!

/4
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13.4.3 Print Totalizer Logs

Take custom logs as an example.

Do This

Return the Result

10-07-01 16:03:41

T I I B T

Print No: Al0O1

Channel: ACO1
Tag: FQRC-131

Units: m*h

2010-04-07

2010-04-07

2010-04-07

2010-04-06

2010-04-06

16:00:00~00:00:00
29.5
08:00:00~16:00:00
30.2
00:00:00~08:00:00
29.1
16:00:00~00:00:00
31.7
08:00:00~16:00:00
30.8

Print is over. Thanks! V
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Chapter14 Troubleshooting & Maintenance

Overview
When regular error occurs, settle it with the means introduced by this manual.
Check the operation and replace the parts of the instrument periodically to keep

it in good working order.

14.1 Periodic Inspection

Check if the parts of the instrument have been damaged or cauterized, and

make instrument’s surface clear;
Check if parts become flexible;
Check the grounding protection to make sure the safeguard is perfect;

Keep the bores clear and ventilated; high temperature may lead to the

breakdown, abnormal performance, short life-span or fire.

14.2 Troubleshooting Flow Chart
14.2.1 When Nothing Operates (Nothing is displayed)

s the power supply properly

connected? terminals. See 2.2.2.

Check wiring on the power supply]

Is the power supplied

properly?

Supply power of the voltage/frequency
according to the specifications.

Contact us.
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14.2.2 When Error Signal Data Displays

Is the input signal
properly connected?

Connect it properly. See 2.2.3.

Check the correction of configuration
[Signal], [Range], [Cut(%)], [Nonlinear],
[Maths] and other related setups.

Is the configuration se
properly?

Contact us.

14.2.3 When Connection Link is Faulty

Check the communication wiring
and serial interface. See 2.2.4.

Is the hardware

correct?

Check the correction for
communication.

Is the configuration
set properly?

Contact us.

If you couldn’t manage the trouble, please contact our customer

service center.
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Appendix1 Soft Key Guide

Soft Keys Description

Check the version information and system configuration information.

Rename settings. Refer to section 4.2.

Load settings. Refer to section 4.2.

Save settings. Refer to section 4.2.
Save modified parameters of PID. Refer to section 6.1.

Page up or page down in the USB disk CONFIG fold.

Page up.

[

Page down.

= Switch between upper case and lower case. Refer to 3.3.4.

Delete characters

Finish input.

Exit current setup or operation page.

Increase the value.

Decrease the value.

Select parameters positive or negative.

Copy parameters.

Paste parameters.

Show or hide the curve.

Move cursor right or Enter next menu.

Move cursor left.

Press to switch between gathered form and separate form. Refer to

section 5.5.3.
-5 Switch between two groups shown display and one group shown
5-0 display. Refer to section 5.5.1.
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Soft Keys Description

Locate the corresponding time in the history display. Refer to section
Chapter10.

Backward. Refer to section 9.2.

Forward. Refer to section 9.2.

Recall backward speed up. Refer to section 9.2.

Recall forward speed up. Refer to section 9.2.

Display switch. Refer to section 9.2.

Display switch. Refer to section 6.2.2.

Recalling location. Refer to section 9.2.

Switchover between real-time and history curve. Refer to section 9.2.

B

I

L

L«

L »

Bz
ol T

Time scale. Refer to section 6.2, 9.2.

B | Zoom part of the curve. Refer to section 9.2.

Page among month logs, day logs, hour logs, and custom logs. Refer
g ! ¢} g y log g g

to section 8.2.

Page circularly among max. 16 channels. Refer to section 8.2.

Switch between local and remote. Refer section 6.2.

Switch between auto and manual. Refer section 6.2.

Modify the PID parameters. Refer section 6.2.

Give up modifying parameters of PID. Refer to section 6.2.

Start printing. Refer to section 13.3.

Stop printing. Refer to section 13.3.

—
Eel

Print operation is stopping. Refer to section 13.3.
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