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Safety

This recorder is compliant with the requirements of EN61010-1, UL 61010C-1 & CSA C22.2 No. 24-93. If
the equipment is used in a manner not specified by the manufacturer, the protection provided by the
equipment may be impaired. The manufacturer is not liable for any damages incurred to
equipment/personal during installation or use of equipment as explained in this document. User must
acquire sufficient knowledge & skills prior to using equipment in the application and follow all the local
standards & regulations to meet safety requirements.

Warning Symbol

This document contains notices that you should observe to ensure your own personal safety, as well as to
protect the product and connected equipment. These notices are highlighted in the manual by a warning
triangle and are marked as follows.

/M The danger symbol indicates that death or severe personal injury may result if proper precautions are not
taken. Do not proceed beyond a Warning symbol until the indicated conditions are fully understood and met.

Before connecting the power cord, ensure that the power supply voltage matches the voltage rating for the
instrument.

@Make sure to connect the protective grounding to prevent electric shock before turning ON the power.
Never cut off the internal or external protective grounding wire or disconnect the wiring of the protective
grounding terminal. Doing so will pose a potential shock hazard. Do not operate the instrument when the
protective grounding or the fuse might be defective. Also, make sure to check them before the operation.
++ Do not operate the instrument in the presence of flammable liquids or vapours. Operation
of any electrical instrument in such an environment constitutes a safety hazard.

% Some areas inside the instrument have high voltages. Do not remove the cover if the power
supply is connected. The cover should be removed by our qualified personnel only.

+¢+ Using the instrument in @ manner not specified in this manual can damage the instrument’s
protection

% Keep signal and supply voltage wiring separated from one another. If this is impractical,
use shielded cables for signal wiring. Double insulation should be used for signal wiring
when the recorder is used with hazardous voltage.

++ Do not use the recorder where there is high vibration or a high magnetic field. This could
cause damage or error of measurement.

+¢+ All maintenance or repairs should be carried out with power disconnected to avoid personal
injury or damage to the unit.

% In areas with conductive pollution, adequate ventilation, filtering and sealing must be
installed.

%+ When cleaning the recorder, handle carefully and use a soft dry cloth. Avoid the use of
abrasives, or any sharp or hard objects which would damage the display.

++ Do not operate the recorder if any part has been removed or disassembled. Consult your
nearest dealer at once.

+ Static Electricity: Appropriate precautions must be taken when handling the recorder. The
circuit board components are susceptible to damage caused by electrostatic discharge.
Take static electricity precautions while handling and inserting USB memory into the
recorder.
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Preface

Original equipment manufacturer reserves the right to change information available in this document without
notice. The manufacturer is not liable for any damages incurred to equipment/personal during installation or
use of equipment as explained in this document. User must acquire sufficient knowledge & skills prior to
using equipment in the application and follow all the local standards & regulations to meet safety
requirements.

Copyright

The documentation and the software included with this product are copyrighted 2016 by Future Design
Controls, Inc. All rights are reserved. Future Design Controls, Inc. reserves the right to make improvements
in the products described in this manual at any time without notice.

No part of this manual may be reproduced/copied/translated or transmitted in any form or by any means
without the prior written permission of Future Design Controls, Inc. The information we supply is believed to
be accurate and reliable as of this printing. However, we assume no responsibility for its use.

Contact Information

Future Design Controls, Inc.

7524 West 98" Place, P.O. Box 1196
Bridgeview, IL 60455 USA

888.751.5444 - Office:
888.307.8014 - Fax
866.342.5332 - Technical Support

E-mail: csr@futuredesigncontrols.com
Website:  http://www.futuredesigncontrols.com

FDC_PR-Series_User_Manual_UMFPRO01-A_Jan-2021.docx Page 3 of 487


mailto:csr@futuredesigncontrols.com
http://www.futuredesigncontrols.com/

1.

Table of Contents

INTRODUCTION

1.1  INTRODUCTION
1.2  FEATURES

1.2.1
1.2.2
1.2.3
1.2.4

Hardware

Firmware

PC Software

Firmware and Software Features

1.3 COMPARISON OF PR SERIES RECORDERS
1.4  EXPANDABLE INPUT AND OUTPUT CARDS

14.1
1.4.2
1.4.3
1.4.4
1.4.5
1.4.6

Analog Input cards (part number Al206 & Al203)

Relay Output card (RO206)

Digital Input card (DI206)

Combination Relay Output and Digital Input Card (RD233)
Analog Output cards (AO206)

PID Process Control card (PC201)

1.5 COMMUNICATION

1.6  EXTERNAL STORAGE MEDIA
1.7 SMART MECHANISM

1.8  ORDERING CODE

1.8.1
1.8.2
1.8.3
1.84
1.8.5

PR10 Ordering code

PR20 Ordering code

PR30 Ordering code

PID Process Control Card PC201 Ordering code
Accessories

1.9  SPECIFICATIONS

1.9.1
1.9.2
1.9.3
1.9.4
1.9.5
1.9.6
1.9.7
1.9.8
1.9.9

1.9.10
1.9.11

General Specifications
Analog Input Specifications (Al203 & Al206)
Digital Input Specifications (DI206 & RD233)
Relay Output Specifications (RO206 & RD206)
Analog Output Specifications (A0206)
PID Process Control card Specifications
COMM Module (IF232 and IF485) Specifications
Standard Ethernet Communication
Real-time Clock
Environmental & Physical Specifications
Approval Standards

INSTALLATION AND WIRING

2.1 UNPACKING
2.2 DIMENSIONS

2.2.1
2.2.2

Panel mounting style
Portable styles

2.3 INPUT AND OUTPUT CONFIGURATION

2.3.1  Analog Input Card (Al206 & Al203)
2.3.2  Relay Output card (RO206)
2.3.3  Digital Input card (DI206)
2.3.4  Combination Digital Input and Output card (RD233)
2.3.5  Analog output cards (A0206)
2.3.6  PID Process Control Module (PC201)
2.4  WIRING
2.4.1 Wiring Precautions
2.4.2  Analog Input Wiring
2.4.3  Relay Output Wiring
2.4.4  Digital Input Wiring
2.4.5  Combination Relay Output and Digital Input Wiring
2.4.6  Analog Output Wiring
2.4.7  PID Process Control Card Wiring
2.4.8  RS-232, RS-422, and RS-485 wiring

FDC_PR-Series_User_Manual_UMFPR01-A_Jan-2021.docx

Page 4 of 487



2.5 EXTERNAL MEMORY CARD 51

3. BASIC FUNCTIONS OF RECORDERS 52
3.1 CONFIGURATION 52
3.2 FIRMWARE 52

3.2.1 Standard Firmware 52

3.2.2 Plus 1 Firmware 52

3.2.3  Plus 2 Firmware 52

3.2.4  Plus 3 Firmware 52
3.3 PULSE INPUT THROUGH DIGITAL INPUT 52
3.4  PID CONTROL WITH RAMP & SOAK PROFILE FUNCTION 53
3.5 ON-FIELD CALIBRATION 53
3.6 COMMUNICATION WITH THIRD-PARTY INTERFACES 53
3.7 WEB SERVER 53
3.8 EMAIL 53
3.9 HANDWRITING MESSAGES ON HISTORICAL TREND SCREENS 54
3.10 CusTOM DISPLAY SCREEN 54
3.11 LOG SPEED FLEXIBILITY 54
3.12 SYSTEM CLOCK SYNCHRONIZATION VIA INTERNET 54
3.13 INCREASED SECURITY 55
3.14 AUTO OUTPUT TO PRINTER 55
3.15 EXTERNAL CHANNELS 55
3.16 BATCH 55
3.17 FDA 21 CFR PART 11 55
3.18 CIRCULAR CHART 56
3.19 MULTILINGUAL LANGUAGES 56
3.20 USB BARCODE READER, KEYBOARD AND MOUSE CONNECTIVITY 56

4. GETTING STARTED 57
4.1  SCREEN NAVIGATION 57

4.1.1 Title Bar 57

5. CONFIGURATION 74

5.1 CHANNEL 75
5.1.1  Analog Input 75
5.1.2  Digital Input 82
5.1.3  Math Channel 87
5.1.4  Analog Output 102
5.1.5 Digital Output 105
5.1.6  External 106

5.2  CONTROLLER 110
521 Name 111
522 Parameter 111
5.2.3  Channel 125
5.2.4  Configuration of Process Control Card 129
5.2.5  Profile 147

5.3 Joss 153
53.1 No Action 153
5.3.2  Send Email 154
533 Pause 154
5.3.4  Start 154
5.3.5  Sound Buzzer 154
5.3.6  Dump Data 154
5.3.7  Enable Fast Mode 154
5.3.8 Disable Fast Mode 154
5.3.9 DO Latch On 154
5.3.10 DO Latch Off 154
53.11 DO Process 154
5.3.12 Enable Timer 154
5.3.13 Disable Timer 154
5.3.14 Preset Totalizer 154

FDC_PR-Series_User_Manual_UMFPRO01-A_Jan-2021.docx Page 5 of 487



5.3.15 Reset Totalizer
5.3.16 Enable Totalizer
5.3.17 Disable Totalizer
5.3.18 Preset Counter
5.3.19 Reset Counter
5.3.20 Inc Counter
5.3.21 Dec Counter
5.3.22 Log Report
5.3.23 Reset MinMaxAve
5.3.24 Print Historical data
5.3.25 Print Event List
5.3.26 Print Report List
5.3.27 Print Snapshot
5.3.28 Output Historical Data
5.3.29 Copy Value and Paste Value
5.3.30 Select Controller
5.3.31 Run Profile
5.4  DIsPLAY
54.1 Name
5.4.2  Mode
5.4.3  Speed
5.4.4 Direction
5.4.5  Background
5.4.6  Print Enable
5.4.7  Trend Graph Scale
548 Pen
5.5 BATCH
551 Name
55.2 Desc
5.5.3  Example for Batch Application
5.5.4  How to view batch data in Recorder
5.5.5  How to Dump Batch data to an external USB memory
5.6 START/STOP
5.6.1 Start
5.6.2  Stop
5.7 TIMER
571 Type
5.7.2  Action
5.7.3  Jobl, Job2
5.7.4  Timer Example-1
5.7.5  Timer Example-2
5.8 CLock
58.1 Date Style
5.8.2 Time Zone
5.8.3  Synchronize via Internet
5.84  Date/Time
5.85  Summertime
5.9 COMMUNICATION
5.9.1  Ethernet
5.9.2  Serial
5.9.3  Modbus Server / Slave
5.9.4  Modbus Client/Master
5.9.5  Email
5.9.6  Example for 10 Modules as External Channels for Analog Input
5.9.7  Example for 10 module as External Channel for Relay Output
5.9.8  Example for 10 module as External Channel for Analog Output
5.9.9  Example for Controller as External Channels
5.9.10 Example for SIO Module as External Channel via PC-E
5.9.11 Example for Recorder as Modbus Slave
5.10 INSTRUMENT
5.10.1 Name

FDC_PR-Series_User_Manual_UMFPR01-A_Jan-2021.docx

Page 6 of 487

154
154
154
155
155
155
155
155
155
155
155
155
155
155
155
155
155
156
156
156
157
157
157
157
157
158
161
161
162
163
163
164
165
165
165
166
166
167
167
167
168
169
169
169
169
169
169
170
170
170
171
171
173
175
179
183
186
189
193
194
194



5.10.2 Language 194

5.10.3 Security 194
5.10.4 Batch Control 195
5.10.5 Volume 195
5.10.6 Tool Bar 195
5.10.7 Scan Page 195
5.10.8 LcD 195
5.10.9 Storage 195
5.10.10 Data Transfer 195
5.10.11 Custom Page 196
5.10.12 Setup Start-up Image 196
5.11 SECURITY 197
5.11.1 Normal 197
5.11.2 CFR-21 197
5.12 DEMO 198
5.13 AUTO-OUTPUT 198
5.13.1 Setup Printer 199
5.13.2 Print Header 200
5.13.3 Title 200
5.13.4 Historical Data 200
5.13.5 Report Data 200
5.13.6 Output Files 200
5.13.7 USB Printer Configuration 201
5.13.8 Network Printer Configuration 201
5.13.9 Sample Configuration of Printer 201
5.14 SYSTEM INFORMATION 204
5.14.1 Firmware Upgrade 205
5.14.2 Touch Screen Calibration 205
5.15 CALIBRATE 209
5.15.1 Calibrate an Al with 0-5V 212
5.15.2 Calibrate an Al with K type Thermocouple 214
5.15.3 Calibrate an Al with Pt100 RTD 216
5.15.4 Calibrate an AO with 4 to 20 mA 218
5.15.5 Calibrate an AO with 0to 10 V 222
5.15.6 Calibrate PID process control card with K type Thermocouple 226
5.16 PROCEDURE TO UPGRADE AND RESTORE FACTORY DEFAULT SETTINGS 229
6. PCBASED SOFTWARE 230
6.1  FREE BASIC SOFTWARE 230
6.1.1 Historical Viewer Software Installation 230
6.1.2  Start and Exit 233
6.1.3  Historical Viewer 233
6.2  EXTENSIVE SOFTWARE 250
6.2.1 Data Acquisition Studio Software Installation 250
6.2.2  Start and Exit 252
6.2.3  Real-Time Viewer 252
6.2.4  Dynamic Data Exchange (DDE) 289
6.2.5  Configuration of Recorder 291
6.3  CUSTOM SCREEN EDITING SOFTWARE - PANEL STUDIO 297
6.3.1  Panel Studio Software Installation 298
6.3.2  Start and Exit 300
6.3.3 Project status 300
6.3.4 Create a new project 300
6.3.5  Menu bar 302
6.3.6  Standard bar 311
6.3.7  Format bar 312
6.3.8  Project Explorer 312
6.3.9  Toolbox 316

FDC_PR-Series_User_Manual_UMFPR01-A_Jan-2021.docx Page 7 of 487



7.

WEB SERVER

7.1 REQUIREMENTS
7.2 HOW TO CONFIGURE WEBSERVER SETTINGS

7.2.1
7.2.2

How to Configure Static IP Address
How to Enable Web Server

7.3  How TO AcCESS RECORDER REAL-TIME DATA IN PC VIA WEBSERVER:

PR MOBILE VIEWER

8.1 REQUIREMENTS
8.2 HOW TO CONFIGURE STATIC IP

8.2.1

How to Configure Static IP Address

8.3 PR MOBILE VIEWER OPERATION

MODBUS COMMUNICATION

9.1 MoDBUS ADDRESS MAPPING

9.1.1
9.1.2
9.1.3

Input Register (3xxxxx) Parameter Table for Modbus RTU Slave / TCP Server

Holding Register (4xxxxx) Parameter Table for Modbus RTU Slave / TCP Server

Holding Register Parameter Table for Remote Command

9.2 MobDBUS COMMUNICATION

9.2.1
9.2.2
9.2.3

Read Input Registers (Function 0x04)
Preset (Write) Multiple Registers (Function 0x10)
Placing the CRC into a message

9.3 SampLe CODE

9.3.1
9.3.2
9.3.3
9.34
9.3.5
9.3.6
9.3.7
9.3.8
9.3.9

CRC Generation Function
Read Data Function
Convert Data Function
Read Al Function

Read Math Function
Read DI Function

Read AO Function

Read DO Function

Read External Function

9.4  APPENDIX

9.4.1
9.4.2
9.4.3
9.4.4
9.4.5
9.4.6
9.4.7
9.4.8
9.4.9

Modbus RTU Slave / TCP Server Register data type table
Inquire Al range

Al Conversion Example

Math Conversion Sample

AO Conversion Example

External Channel Conversion for Al channel

External Channel Conversion for DI and DO channel
External Channel Conversion for AO channel

External Channel Conversion for Math channel

FDC_PR-Series_User_Manual_UMFPR01-A_Jan-2021.docx

Page 8 of 487

394

394
394
395
396
397

403

403
403
404
405

412

412
412
437
444
472
472
473
473
474
474
475
476
476
477
478
479
479
480
481
481
481
481
482
484
484
484
485
486



1. Introduction

1.1 Introduction

The new generation PR series paperless recorder has many outstanding features to meet the industry
requirements.

1.2 Features

1.2.1 Hardware
The PR series hardware has the following unique features.
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Available in three display sizes 4.3”,5.6” and 12.1”

PR10, with a 4.3” display, with 3 or 6 universal analog inputs and 24 Optional External Channels
PR20, with a 5.6 display, with 6, 12, 18 or 24 universal analog inputs and 48 Optional External
Channels

PR30, with a 12.1” display, with 6, 12, 18, 24, 30, 36, 42 or 48 universal analog inputs and 96
Optional External Channels

High-resolution TFT Colour LCD display with Touch screen

100-millisecond sampling rate and data logging

PID Process Control card (PC201) to control the process.

High accuracy 24-bit A-D Analog Input

16-bit D-A Analog Output

Pulse input through Digital input, maximum 100 Hz.

Plug & play I/O cards (Al, AO, DI, and DO) for easy expansion.

On-board SD card slot for external storage.

Two USB Host Ports for external storage and printer connectivity

Ethernet as standard with optional RS-232 or RS422/RS485 communication

IP65 water-resistant

1.2.2 Firmware

The PR series recorder has 4 different versions of firmware for the user to select as per the application
requirement.

1. Standard Firmware
2. Plus 1 Firmware
3. Plus 2 Firmware
4. Plus 3 Firmware
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1.2.3 PC Software

The PR series has the below user-friendly software for configuration, analysis, data acquisition and custom
display
1. Free Basic Software Historical Viewer for configuration and analysis
Extensive Software Data Acquisition Studio for configuration, analysis and data acquisition
on PC.
3. Panel Studio Software for Custom display

1.2.4 Firmware and Software Features

The below are the unique features of the PR series different firmware.
Circular Chart in PR30
Panel Studio Software for editing and customizing display pages.
Display values in Digital, Trend, Bar graph and mix format.
Real-time and Historical Trends
Real-time and Historical Alarms
Event management, Jobs linked with events
Reports (Daily, Weekly and Monthly)
Timers, Counters, Totalizers, Math channels
FDA 21 CFR part 11 compliance
Customized messages for alarms
Alarms by email directly from the paperless recorder
Batch control, log data in batches
100 milliseconds data logging and historical data archival tools
Display pages rotation
Start/Stop data logging functions which can be linked with real-time clock or events
Search data with reference Time, Period, Tag, Event, Alarm, Remark, Handwrite
Export data to Excel and database format (*.csv only)
Webserver
Handwriting function in historical data
PID control with Profile function
Multiple Languages for users to select
Data logging by value change or time base
Dynamic Data Exchange via PC software
On-Field Calibration
Direct Printer Connectivity with PDF Printer included
USB Barcode Reader Connectivity for Data Entry
USB Keyboard and Mouse Connectivity
Clock Synchronization via Internet
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1-1 Historical Viewer Software
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1-3 Real-Time Viewer in Data Acquisition Studio Software
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1-4 Panel Studio Software for Custom Display
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1-5 Circular Chart in PR30

1.3 Comparison of PR series Recorders
The below table shows the differences between different models of PR series recorder.
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Description PR1( PR2( PR3(
Display Size 43" 156" | 12.1
Analog Inputs (Maximum) 6 24 |48
Analog Outputs (Maximum) 6 6 12
Digital Inputs (Maximum) 24 124 |24
Relay Outputs (Maximum) 24 |24 | 24
PID Process Control Card 4 |4 8
Math Channels (Maximum) 15 140 |60
External Channels (Other devices via Modbus| 24 | 48 | 96
Total Pages 8 20 |21
Pens/Page (Maximum) 6 6 10
Batches (Maximum) 1 1 1
Timers (Maximum) 6 20 |48

1-1 Comparison of PR10, PR20 and PR30

1.4 Expandable Input and Output cards

There are 4 rear expansion slots in PR10 and PR20 and 16 rear expansion slots in PR30 available for
expansion with the following plug and play I/O Cards.

1.4.1 Analog Input cards (part number Al206 & Al203)

These two cards are used for 3 or 6-channel analog inputs. Each input is isolated from each other to avoid
noise and to ensure stable measurement.
Al206 Al203
6 Al (6 analog inputs) 3 Al (3 analog inputs)

1.4.2 Relay Output card (RO206)

Each card includes 6 relay outputs. The relay contacts are rated 5 Amp/240 VAC.
RO206

6 relay outputs

1.4.3 Digital Input card (DI206)

Each card includes 6 channels. Logic Low: -5V minimum, 0.8V maximum, Logic High: 3.5V minimum, 24V
maximum

FDC_PR-Series_User_Manual_UMFPR01-A_Jan-2021.docx Page 13 of 487



DI206
6 DI (6 digital inputs)

1.4.4 Combination Relay Output and Digital Input Card (RD233)

Each Card includes 3 Digital Inputs and 3 Relay Outputs. For Digital Inputs, Logic Low: -5V minimum, 0.8V
maximum, Logic High: -3.5V minimum, 24V maximum. For Relay Outputs, the Contacts are rated 5
Amp/240 VAC

RD233
3 relays + 3DI
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1.4.5 Analog Output cards (AO206)

Each card includes 6 channels. They are used for 4-20mA, 0-20mA current output, 0-5V, 1-5V, 0-10VDC
voltage output.

AO206
6 AO (6 analog outputs)

1.4.6 PID Process Control card (PC201)
Each card includes one single loop PID process control function with ramp and soak profile segment.

PC201
single loop process control

1.5 Communication

The standard communication interface is Ethernet with protocol IEEE 802.3 — 10/100 Base T. Other options
are RS-232 / RS-422 | RS-485. Details are explained in Chapter 2.4.8 - RS-232, RS-422, RS-485 wiring.

1.6 External Storage media

The recorder has 256MB internal memory to store the data. There are two types of External storage media
available for the recorder to dump the stored data from internal memory. They are SD card and USB. Only
one storage media can be used at a time in the recorder.

If the recorder is used with 6-channel inputs, the below chart shows the maximum no of days historical
data can be stored based on available memory.

SDcard | 466p 32GB
Log speed
1second | 15,808 days | 31,616 days
10 seconds | 158,032 days | 316,064 days
120 second 1,896,304 dayg 3,792,608 day:
* The above is an approximation, each record of data uses 2 or 4 bytes of memory depending on the data
type.

Forex: Selected data size = 2 bytes

If the Log Speed (the recording speed of measured data) is set to the speed at 1 second per data, then for
six channels, a 16GB SD Card will last approximately 15, 808 days [16GB / (2 bytes x 24 hours x 60
minutes x 60 seconds x 6 Channels].

The following formula is to calculate how many days a USB disk can do saving before it is full.
No of days = (The capacity of SD card memory x Log Speed) / (2 x # of hours per day x 60 x 60 x Number
of channels)

If the user is using USB to dump the data then it is necessary to insert USB memory back to recorder after
loading recorded data onto PC. Otherwise, the dumping process will fail and the oldest data will be deleted
once the internal memory is full. The recorder will do automatic dumping process when the internal memory
is occupied by 85%.
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1.7 Smart Mechanism

The recorded data is stored in the manufacturer’s special binary format. It is not possible to manipulate or
modify the recorded data. This feature fully guarantees the security of the data.

Touch LCD display

START/STOP
RESET
SD Slot 15t USB host

10 modules
RS-232/422/485
(option)
Ethernet port
(standard) '
D e Power terminals
(standard) | power switch
(option for panel mount)
(standard for portables)
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1.8 Ordering Code

1.8.1 PR10 Ordering code
et pnvioriinangi SNy S| D OB G B R O
Other Inputs and Outputs

0: none
6: 3relays + 3 DI

PR1006 (6 Analog Inputs)
Other Inputs and Outputs

0: none
1: Grelays
3: 6Dl
6: 3relays +3 DI
7. Grelays +6 DI
Power
A: 90-250 VAC, 50/60 Hz
D: 11-36 VDC
Communication

0: standard Ethernet interface

1. Ethernet + RS-232

2. Ethernet + RS-422/485
Firmware

0: Standard Version with Mathematic Functions

1: Plus Version 1 with external channels, batch & FDA 21 CFR part 11

2: Plus Version 2 with editable custom display and Panel Studio software

3: Plus Version 3- includes Plus Version 1+2 above
PC Software

1: Free Basic Software of Historical Viewer and Configuration

2: Extensive software Data Acquisition Studio

(Real-Time Viewer + Historical Viewer + Configuration)

Mounting types, Power Cord & Switch

0: panel mount, no power cord, no power switch

1: panel mount, no power cord, power switch

2: portable, UL & CSA power cord, power switch

3: portable, VDE power cord, power switch

4: portable, SAA power cord, power switch

5: portable, BS power cord, power switch

6: portable, no power cord, power switch

7: Panel mount, UL & CSA power cord, power switch

8: Panel mount, VDE power cord, power switch

9: Panel mount, SAA power cord, power switch

A: Panel mount, BS power cord, power switch
Special options

00: none

S1:16G SD card

S2:32G SD card

Note:
DI- Digital Input
PID Process Control card can be purchased separately.
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1.8.2 PR20 Ordering code

PR2003 (3 Analog Inputs)
Other Inputs and Outputs —
0: none
6: 3relays+ 3Dl
C: 3relays+3DI+6A0
PR2006 (6 Analog Inputs)
Other Inputs and Outputs—
0: none
. 6 Relays
: 6DI
: 6 A0
: 3relays + 3 DI
6 relays + 6 DI
. 6relays +6 AO
: 6DI+6A0
3relays + 3Dl +6 AO
: 6relays + 6 DI + 6 AO
PR2009 / PR2012 (9 / 12 Analog Inputs)
Other Inputs and Outputs —
0: none
. 6 Relays
. 12 Relays
6 DI
12 DI
6 AO
: 3relays + 3 DI
. 6 relays + 6 DI
9relays + 3 DI
3relays + 9 DI
: 6relays +6 AO
: 6DI+6A0
: 3relays + 3Dl +6 AO
PR2015/ PR2018 (15 / 18 Analog Inputs)
Other Inputs and Outputs —
0: none
1: 6 Relays
3: 6DI
5. 6 A0
6: 3relays + 3 DI
PR2021/ PR2024 (21 / 24 Analog Inputs)
Other Inputs and Outputs —
0: none

o O1 W —

OO0 WX

QWP OoENaRwWwN >

Power
A: 90-250 VAC, 50/60 Hz
D: 11-36 VDC
Communication
0: standard Ethernet interface
1. Ethernet + RS-232
2: Ethernet + RS-422/485
Firmware

0: Standard Version with Mathematic Functions
1: Plus Version 1 with external channels, batch & FDA 21 CFR part 11
2: Plus Version 2 with editable custom display and Panel Studio software
3: Plus Version 3- includes Plus Version 1+2 above
PC Software

1: Free Basic Software of Historical Viewer and Configuration
2: Extensive software Data Acquisition Studio
(Real-Time Viewer + Historical Viewer + Configuration)
Mounting types, Power Cord & Switch
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PR20 Mounting Types - Order Matrix Selection
: panel mount, no power cord, no power switch

: panel mount, no power cord, power switch

: portable, UL & CSA power cord, power switch

: portable, VDE power cord, power switch

: portable, SAA power cord, power switch

. portable, BS power cord, power switch

: portable, no power cord, power switch

: Panel mount, UL & CSA power cord, power switch
: Panel mount, VDE power cord, power switch

: Panel mount, SAA power cord, power switch

A: Panel mount, BS power cord, power switch

O©Coo NP~ WwWhN -0

PR20 Special Options - Order Matrix Selection
00: none
S1:16G SD card
S2: 32G SD card

Note:
DI = Digital Input

AO = Analog Output
PID Process Control card can be purchased separately

Process control card cannot be chosen together with PR2003/2006/2012/2015/2018/2021/2024 order codes shown below.
5: 6A0,
A: 6 relays + 6A0
B: 6DI +6A0
C: 3 relays + 3DI + 6A0
D: 6 relays + 6DI + 6A0
Nor with 24 analog inputs
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kit S| D O [ | D D [ O [ ) R

PR3012 (12 Analog Inputs)
PR3018 (18 Analog Inputs)
PR3024 (24 Analog Inputs)
PR3030 (30 Analog Inputs)
PR3036 (36 Analog Inputs)
PR3042 (42 Analog Inputs)
PR3030 (48 Analog Inputs)

Relay
0: none
1: 6 Relays
2: 12 Relays
3. 18 Relays
4: 24 Relays
Digital Inputs
0: none
1: 6 Channels
2: 12 Channels
3: 18 Channels
Analog Outputs
0: none
1: 6 Channels
2: 12 Channels
Power
A: 90-250 VAC, 50/60 Hz
D: 11-36 VDC (UL Certification Not available)
Communication
0: standard Ethernet interface
1: Ethernet + RS-232
2: Ethernet + RS-422/485
Firmware
0: Standard Version with Mathematic Functions
1: Plus Version 1 with external channels, batch & FDA 21 CFR part 11
2: Plus Version 2 with editable custom display and Panel Studio software
3: Plus Version 3- includes Plus Version 1+2 above
PC Software
1: Free Basic Software of Historical Viewer and Configuration
2: Extensive software Data Acquisition Studio
(Real-Time Viewer + Historical Viewer + Configuration)
Mounting types, Power Cord & Switch
0: panel mount, no power cord, no power switch
1: panel mount, no power cord, power switch
2: portable, UL & CSA power cord, power switch
3: portable, VDE power cord, power switch
4: portable, SAA power cord, power switch
5: portable, BS power cord, power switch
6: portable, no power cord, power switch
7: Panel mount, UL & CSA power cord, power switch
8: Panel mount, VDE power cord, power switch
9: Panel mount, SAA power cord, power switch
A: Panel mount, BS power cord, power switch

Special options
00: none
S1:16G SD card
S2:32G SD card
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1.8.4 PID Process Control Card PC201 Ordering code

PC201- C ) JC )

Output 1
0: None
1: Relay 2A/240VAC
2: Pulse voltage to drive SSR, 5V/30mA
3: Isolated 4-20mA/0-20mA (OM95-3)

4: Isolated 1-5V/0-5V (OM95-4)

5: Isolated 0-10V (OM95-5)

6: Triac output 1A/240VAC, SSR

C: Pulse voltage to drive SSR, 14V/40mA (OM94-7)

Output 2
0: None
1: Relay 2A/240VAC
2: Pulse voltage to drive SSR, 5V/30mA
3: Isolated 4-20mA/0-20mA (OM95-3)

4: Isolated 1-5V/0-5V (OM95-4)

5: Isolated 0-10V (OM95-5)

6: Triac output 1A/240VAC, SSR

7: Isolated 20VDC/25mA power supply (DC94-1)

8: Isolated 12VDC/40mA power supply (DC94-2)

9: Isolated 5VDC/80mA power supply (DC94-3)

C: Pulse voltage to drive SSR, 14V//40mA (OM94-7)

Alarm 1

0: None

1: Form C relay 2A/240VAC
Alarm 2

0: None

1: Form A relay 2A/240VAC

Process control card cannot be chosen together with PR2003/2006/2012/2015/2018/2021/2024 order codes shown below.
5: 6A0,
A: 6 relays + 6A0
B: 6DI +6A0
C: 3 relays + 3DI + 6A0
D: 6 relays + 6DI + 6A0
Nor with 24 analog inputs

FDC_PR-Series_User_Manual_UMFPR01-A_Jan-2021.docx Page 21 of 487



1.8.5 Accessories

Part ng

Description

Al203

3-channel analog input card (TC, RTD, mA, V, mV)

Al206

6-channel analog input card (TC, RTD, mA, V, mV)

PC201

PID process control card

R0O206

6-channel relay output card

DI206

6-channel digital input card

RD233

3-channel relay output and 3-channel digital input card

A0206

6-channel analog output card

|F232

RS-232 communication module for PR10 and PR20

IF485

RS-422/485 communication module for PR10 and PR20

IF232A

RS-232 communication module for PR30

|F485A

RS-422/485 communication module for PR30

PM201

90-250VAC 47-63Hz panel mount power supply board without power Switch for PR10 and PR2(

PM202

90-250VAC 47-63Hz panel mount power supply board with power switch For PR10 and PR20

PM203

90-250VAC 47-63Hz portable power supply board with a power switch for PR10 and PR20

PM211

11-36VDC panel mount power supply board without power switch for PR10 and PR20

PM212

11-36VDC panel mount power supply board with a power switch for PR10 and PR20

PM213

11-36VDC portable power supply board with a power switch for PR10 and PR20

PM301

90-250VAC 47-63Hz panel mount power supply board without power Switch for PR30

PM302

90-250VAC 47-63Hz panel mount power supply board with power switch For PR30

PM303

90-250VAC 47-63Hz portable power supply board with a power switch for PR30

PM311

11-36VDC panel mount power supply board without power switch for PR30

PM312

11-36VDC panel mount power supply board with a power switch for PR30

PM313

11-36VDC portable power supply board with a power switch for PR30

Note:

1-2 Accessories Ordering Code

¢+ The rear slots of the recorder will accept certain Input or output cards only in any combination
based on the selected model.

%+ The basic PC software is supplied free with the recorder. There is an additional charge for the
extensive Data Acquisition Software and communication ports of RS-232/422/485.

% The Ordering Code for various standard model Recorders with an AC supply and without any

additional options are as follows:

PR1003- 0A001000
PR2003- 0A001000
PR3006- 000A001000
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1.9 Specifications

1.9.1 General Specifications

Number of Analog Input

3,6 3,6,12,18,24 6,12,18,24,30,36,42,48

Input Signals

Thermocouples: J, K, T,E, B, R, S,N, L, U, P, W5, W3, LR, A1, A2, A3, M
RTD: PT50, PT100, PT200, PT500, PT1000(0=0.00385), PT50,
PT100(a=0.00391), JPT50, JPT100, JPT200, JPT500, JPT1000(a=0.003916),
Cu10(a=0.00427), Cu50, Cu100(0=0.00426, 0.00428), Ni100, Ni200, Ni500,
Ni1000(a=0.00617), Current(mA), Voltage (Volts, mV)

Fastest Sampling rate

100msec/dot, Default setting: 1sec/dot

Calibration Correction

On-site Calibration possible or using Offset and Gain for correction

90-250VAC, 47-63Hz, 110VA, 62W

90-250VAC, 47-63Hz, 52VA, 26W maximum,

Power maximum 11-36VDC, 62VA, 62W maximum (UL
11-36VDC, 26VA, 26W maximum Certification Not available)

Display Size 4.3 [ 5.6” 12.17

Display Type 65K Colour, TFT Touch Screen

Display Resolution 480 x 272 | 640 x 480 | 1024 x 768

Backlight LED

Display MTBF @25°C | 30000 Hours | 60000 Hours

CPU ARM Cortex-A8, 1GHz

Internal Memory 256MB

External Storage

Max. Up to 32GB SD Card or USB Disk

SD Card Slot Standard one slot at Front

USB Slot Standard one USB slot in front and one USB slot in the rear
Pulse Input Optional DI card support pulse Input up to 100Hz

PID Process Control PID, Ramp & Dwell

Math Channel Available by Standard version

External Channel,
Batch, Custom Display,
FDA 21 CFR Part 11

Available by plus versions

Multilingual

Convenient for local users by offering languages in Brazil Portuguese, Chinese
(Simplified, Traditional), Czech, Danish, Dutch, English, French, German, Greek,
ltalian, Japanese, Korean, Polish, Portuguese, Russian, Spanish, Swedish, Thai,
Turkish. Other Languages are negotiable.

Screen saver, Email

Available by Standard version

Ethernet

Standard Ethernet Port. Modbus TCP/IP (Server by default, Client available with
plus 1 version)

RS-232/422/485

Optional Rs232 or Optional RS422/485. Modbus RTU (Slave by default, Master
available with plus 1 version)

PC Software

Standard: Historical Viewer + Configuration
Optional: Extensive Software Data Acquisition Studio for real-time monitoring
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1.9.2 Analog Input Specifications (Al203 & Al206)
Channels: Al203 ~ 3 channels, Al206 ~ 6 channels
Resolution: 24 bits

Sampling Rate: 10 times/ second (100milliseconds)
Maximum Rating:

¢

RTD input £20V
Thermocouple and Voltage input £ 50V
mA input £10V

o
A5

*
°e

5

S

Temperature Effect:
s £0.1uV £15PPM of reading for all inputs except mA
¢+ +30PPM of reading for mA input
Sensor Lead Resistance Effect:
%+ Thermocouple: 0.32PPM of reading/Q
% 3-wire RTD: 2.6°C/Cdf resistance difference of two leads (Based on °C
measurement temperature for PT100)
¢+ 2-wire RTD: 2.6°C/Cdf resistance sum of two leads (Based on °C measurement
temperature for PT100)
Burn-out Current: 10uA
Common Mode Rejection Ratio (CMRR): 120dB
Normal Mode Rejection Ratio (NMRR): 55dB
Isolation Breakdown Voltage between channels: 1500VAC min.
Sensor Break Detection:

>

X/
*

Sensor opened for TC, RTD and mV inputs
Below 1 mA for 4-20mA input

Below 0.25V for 1-5V inputs

Not available for other inputs

L)

e

*

X/
X4

L)

e

AS

Sensor Break Responding Time:
X Within 1 seconds for TC, RTD and mV inputs
X 0.1 second for 4-20 mA and 1-5V inputs

*,

*
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Input Characteristics:

Type Range Accuracy at 25 °C | Input Impedancé
J -120 ~ 1000 °C (-184 ~ 1832 °F| +1°C 3.12MQ
K -200 ~ 1370 °C (-328 ~ 2498 °F| £1°C 3.12MQ
T -250 ~400°C (-418 ~752°F) | #1°C 3.12MQ
E -100 ~900 °C (148 ~ 1652 °F) | £1°C 3.12MQ
B O ~1820 °C (32 ~ 3308 °F) +2°C (200 ~ 1820°C| 3.12MQ
R ~1768 °C (32 ~ 3214 °F) +2°C 3.12MQ
S ~ 1768 "C (32 ~ 3214 °F) 12°C 3.12MQ
N 250 ~1300 °C (418 ~ 2372 °F| +1°C 3.12MQ
L -200~900 °'C (-328 ~1652 °F) | +1°C 3.12MQ
U -200~600°C (-328 ~1112°F) | +1°C 3.12MQ
P 0~1395°C (32~2543 °F) +1°C 3.12MQ
W5or C 0~2315°C (32 ~4199°F) +1°C 3.12MQ
W3 0~2315°C (32 ~ 4199 °F) +1°C 3.12MQ
LR -200~800 °'C (-328 ~1472°F)| +1°C 3.12MQ
A1 0~2500 °C (-32 ~ 4532 °F) +1°C 3.12MQ
A2 0~1800°C (-32~3272°F) +1°C 3.12MQ
A3 0~1800 °C (-32~3272°°F) +1°C 3.12MQ
M -200~100°C (-328 ~212°F) | £1°C 3.12MQ
PT50 (a = 0.00385) -200 ~ 850 °C (-328 ~ 1562 °F) | +0.4 °C 2.0KQ
PT100 (o = 0.00385) | -200 ~ 850 °C (-328~ 1562 °F) | £0.4 °C 2.0KQ
PT200 (o= 0.00385) | -200 ~ 850 °C (-328 ~ 1562 °F) | £0.4 °C 2.0KQ
PT500 (o = 0.00385) | -200 ~ 850 °C (-328 ~ 1562 °F) | £0.4 °C 2.0KQ
PT1000 (a =0.00385) | -200 ~ 350 °C (-328 ~662 'F) | £+0.4 °C 2.0KQ
PT50 (a = 0.00391) -200 ~ 850 °C (-328 ~ 1562 °F) | +0.4 °C 2.0KQ
PT100 (o= 0.00391) | -200 ~850 °C (-328 ~ 1562 °F) | +0.4 °C 2.0KQ
JPT50 (o =0.003916) | -200 ~600 'C (-328 ~1112°F) | £04 °C 2.0KQ
JPT100 (a =0.003916) | -200 ~600 'C (-328 ~1112 °'F)| £04 °C 2.0KQ
JPT200 (a =0.003916) | -200 ~600 °'C (-328 ~ 1112 °F)| £04 °C 2.0KQ
JPT500 (o =0.003916) | -200 ~600 'C (-328 ~1112°F) | 04 °C 2.0KQ
JPT1000 (a =0.003916/ -200 ~350 'C (-328 ~662 °'F) | £04°C 2.0KQ
Cu50 (a =0.00426) -50 ~ 200 °C (-58 ~392 °F) 104 °C 2.0KQ
Cu100 (0 =0.00426) | -50 ~ 200 °C (-58 ~392 °F) +04°C 2.0KQ
Cu50 (a =0.00428) -180~200 °'C (-292~392°F) | +04°C 2.0KQ
Cu100 (0 =0.00428) | -180~200°C(-292~392°F) | +04°C 2.0KQ
Ni100 (o = 0.00617) | -60 ~180 "C (-76 ~356 °F) 104 °C 2.0KQ
Ni200 (o = 0.00617) | 60 ~180 "C (-76 ~356 °F) 104 °C 2.0KQ
Ni500 (o = 0.00617) | -60 ~180 "C (-76 ~356 °F) +04°C 2.0KQ
Ni1000 (o = 0.00617) | 60 ~180 "C (-76 ~356 °F) 104 °C 2.0KQ
Cu10 (a =0.00427) -200 ~ 260 °C (-328 ~500 °F) | £0.1°C 2.0KQ
+20mA -26 ~ 26mA +0.05% 75Q
+60mV -122 ~122mV 10.05% 3.12MQ
+200mV -243 ~ 243mV +0.05% 3.12MQ
1V -1.58 ~ 1.58mV 10.05% 3.12MQ
+2V -3.16 ~ 3.16mV +0.05% 3.12MQ
16V 6.32 ~6.32V 10.05% 3.12MQ
+20V -25.3 ~ 25.3V 10.05% 3.12MQ
50V -50.6 ~ 50.6V 10.05% 3.12MQ
04~2V -3.16 ~ 3.16V 10.05% 3.12MQ
1~5V 6.32 ~6.32V 10.05% 3.12MQ
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1.9.3 Digital Input Specifications (DI206 & RD233)

Channels:
DI206: 6 Channels per card,
RD233: 3 Channels per card
Logic Low: -5V minimum, 0.8V maximum
Logic High: 3.5V minimum, 24V maximum
External pull-down Resistance: 1K(Inaximum
External pull-up Resistance: 1.5M(minimum

1.9.4 Relay Output Specifications (RO206 & RD206)

Channels:
R0O206: 6 Channels per card,
RD233: 3 Channels per card
Contact Form: N.O. & N.C. (Form C)
Relay Rating: 5A/240 VAC, life cycles 200,000 for resistive load

1.9.5 Analog Output Specifications (A0206)

Channels: 6 Channels per card

Output signal: 4-20mA, 0-20mA, 0-5V, 1-5V, 0-10V

Resolution: 16 bits

Accuracy: +0.05% of Span £0.0025% /°'C

Load Resistance: 0-500Ckcurrent), 10KCninimum (voltage)

Output Regulation: 0.01% for full load change

Output Setting Time: 0.1 second (stable to 99.9%)

Isolation Breakdown Voltage: 1500VAC at 50/60Hz for 1 minute

Integral Linearity Error: £0.005% of Span

Temperature Effect: £0.0025% of Span /°C
Note:
There are DIP switches available on the AO card to select the output type and the default setting is
SET to Voltage output. For Current (mA) Output, SET 1to 5 (ON) and 6 to 8 (OFF). For more details

refer to Chapter 5.1.4
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1.9.6 PID Process Control card Specifications

1.9.6.1 Input1

Resolution: 18 bits

Sampling Rate: 5 times / second
Maximum Rating: -2 VDC minimum, 12 VDC maximum (1 minute for mA input)
Temperature Effect: 1.5uV/°C for all inputs except mA input, +3.0uV/°C for mA input
Sensor Lead Resistance Effect:

¢+ Thermocouple: 0.2uV/Q

% 3-wire RTD: 2.6°C/(df resistance difference of two leads
%+ 2-wire RTD: 2.6° C/Cdf resistance sum of two leads
Burn-out Current: 200nA

Common Mode Rejection Ratio (CMRR): 120dB
Normal Mode Rejection Ratio (NMRR): 55dB
Sensor Break Detection: Sensor Open for Thermocouple, RTD and mV inputs

Sensor short for RTD input
Below 1 mA for 4-20 mA input
Below 0.25V for 1 - 5 V input
Not available for other inputs.

Sensor Break Responding Time:
++ Within 4 seconds for TC, RTD and mV inputs
¢ 0.1 second for4-20 mAand 1 -5V inputs

Input 1 Characteristics:

Type Range Accuracy @ 25°C Input Impedancg
J -120°C to 1000°C (-184°F to 1832°F) +2°C 2.2 MQ
K -200°C to 1370°C ( -328°F to 2498°F| +2°C 2.2 MQ
T -250°C t0 400°C (-418°F to 752°F) | +2°C 2.2 MQ
E -100°C to 900°C (-148°F to 1652°F) | +2°C 2.2 MQ
B 0°C to 1800°C (32°F to 3272°F) +2°C (200°C to 1800° C| 2.2 MQ
R 0°C to 1767.8°C (32°F to 3214°F) | £2°C 2.2 MQ
S 0°C to 1767.8°C (32°F to 3214°F) | £2°C 2.2 MQ
N -250°C to 1300°C (-418°F to 2372°F) +2°C 2.2 MQ
L -200°C t0 900°C (-328°F to 1652°F) | +2°C 2.2 MQ
PT100(DIN| -210°C to 700°C (-346°F to 1292°F) | £0.4°C 1.3KQ
PT100(JIS)| -200°C to 600°C (-328°F to 1112°F) | £0.4°C 1.3Q
mV -8mV to 70mV +0.05% 2.2 MQ
mA -3mA to 27TmA 10.05% 70.5Q
V -1.3Vto 11.5V +0.05% 302KQ
1.9.6.2 Input2

Resolution: 18 bits

Sampling Rate: 5 times / second
Maximum Rating: -2 VDC minimum, 12 VDC maximum (1 minute for mA input)
Temperature Effect: 1.5uV/°C for all inputs except mA input, £3.0uV/°C for mA input
Common Mode Rejection Ratio (CMRR): 120dB
Normal Mode Rejection Ratio (NMRR): 55dB
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Sensor Break Detection:
%+ Below 1 mA for 4-20 mA input
¢+ Below 0.25V for 1 -5 Vinput
+¢ Not available for other inputs
Sensor Break Responding Time: 0.5 Seconds

Input 2 Characteristics:

Type | Range Accuracy @ 25°C Input Impedance

CT94-1 0.0 t0 50.0 A | £2% of Reading £0.24 302KQ

mA | -3mAto 27mA +0.05% 70.5Q+(0.8V/Input Current
V -1.3V to 11.5\ £0.05% 302KQ

1.9.6.3 Input3 (Event Input)

Logic Low: -10V minimum, 0.8V maximum

Logic high: 2V minimum, 10V maximum

External pull-down Resistance: 400 KQ maximum

External pull-up Resistance: 1.5 MQ minimum

Functions:
Select second setpoint and/or PID, reset alarm 1 and/or alarm 2, Disable output 1 and/or output 2,
Remote lockout.

1.9.6.4 Output1/Output2

1. Relay Rating:
2A/240 VAC, life cycles 200,000 for Resistive load
2. Pulsed Voltage:
Source Voltage 5V, current limiting resistance 66Q

3. Linear Output:

Resolution: 15 bits

Output Regulation: 0.01 % for full load change

Output Settling Time: 0.1 sec. (stable to 99.9 %)

Isolation Breakdown Voltage: 1000 VAC

Temperature Effect: £0.0025 % of SPAN /°C

Linear Output Characteristics:

Type Zero Tolerance Span Tolerance Load Capacity
41t020mA | 3.8-4 mA 20-21 mA 500 Q max
0to20mA | 0OmA 20-21 mA 500 Q max
0to 5V oV 5-525V 10KQ min

1to 5V 0.95t0 1V 5-525V 10KQ min

0to 10V oV 10-105V 10KQ min
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4. Triac (SSR) Output:

Rating: 1A/ 240 VAC
Inrush Current: 20A for 1 cycle
Min. Load Current: 50 mA RMS
Max. Off-state Leakage: 3 mA RMS
Max. On-state Voltage: 1.5V RMS
Insulation Resistance: 1000 MQ minimum at 500 VDC
Dielectric Strength: 2500 VAC for 1 minute

SSR Output Characteristics:

Maximun
Typé¢ Tolerance¢ Output
Current
20V £05V [ 25mA | 0.2Vp-p| 500 VAC
12V £0.3V [ 40mA | 0.1 Vp-p| 500 VAC
5V | £0.15V | 80mA | 0.05 Vp-g 500 VAQ

Ripple | Isolatior
Voltage | Barrier

1.9.6.5 Alarm 1/ Alarm 2

Alarm 1 Relay: Form C, Max. Rating 2A/240VAC, life cycles 200,000 for resistive load

Alarm 2 Relay: Form C, Max. Rating 2A/240VAC, life cycles 200,000 for resistive load

Alarm Mode: Normal, Latching, Hold, Latching / Hold

Dwell Timer: 0 - 6553.5 minutes

Alarm Functions:
Dwell timer, Deviation High / Low Alarm, Deviation Band High / Low Alarm, PV1 High /
Low Alarm, PV2 High / Low Alarm, PV1 or PV2 High / Low Alarm, PV1-PV2 High / Low
Alarm, Loop Break Alarm, Sensor Break Alarm

1.9.6.6 Control Mode

Output 1: Reverse (heating) or direct (cooling) action
Output 2: PID cooling control, cooling P band 1~255% of PB
ON-OFF: 0.1 - 100.0(°F) hysteresis control (P band = 0)
P or PD: 0 - 100.0 % offset adjustment
PID:
Fuzzy logic modified Proportional band 0.1 ~ 900.0°F,
Integral time: 0 - 1000 Seconds,
Derivative time 0 - 360.0 seconds
Cycle Time: 0.1 - 100.0 seconds
Manual Control: Heat (MV1) and Cool (MV2)
Auto-tuning: (MV2) Cold start and warm start
Self-tuning: Select None and YES
Failure Mode: Auto-transfer to manual mode while sensor break or A-D converter damage
Sleep Mode: Enable or Disable
Ramping Control: 0 - 900.0°F/minute or 0 - 900.0°F/hour ramp rate
Power Limit: 0 - 100 % output 1 and output 2
Pump / Pressure Control: Sophisticated functions provided
Remote Setpoint: Programmable range for voltage or current input
Differential Control: Control PV1-PV2 at setpoint

1.9.6.7 Profiler

Number of Profiles: 50
Number of Segments per Profile: 32
Note: Total Segments are limited to 1000 Segments
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1.9.6.8 Digital Filter

Function: First Order
Time Constant: 0, 0.2, 0.5, 1, 2, 5, 10, 20, 30, 60 seconds programmable

1.9.7 COMM Module (IF232 and IF485) Specifications

Interface: RS-232 (IF232-one unit) or RS-485 or RS-422 (IF485- up to 247 units)
Protocol: Modbus Protocol RTU mode

Address: 1-247

Baud Rate: 9.6 ~ 115.2 Kbits/sec.

Data Length: 7 or 8 bits

Parity Bit: None, Even or Odd

Stop Bit: 1 or 2 bits

1.9.8 Standard Ethernet Communication

Protocol: Modbus TCP/IP, 10/100 Base T
Ports: AUI (Attachment Unit Interface) and RJ-45, Auto- detect capability

1.9.9 Real-time Clock

Item Description

Make Seiko Instruments

Model MS621-fl11e

Rating 3V,4mAH

Typical Life Time 10 Years

Buffer Period 6 Months

Type Rechargeable

Accuracy Maximum £ 2Seconds/Day

1.9.9.1 Real-time Clock accuracy vs Temperature inside of the housing

Temperature Inside Housing Typical Error / Month
10°C ~40 °C 18 Seconds

0°Cor 50 °C 52 Seconds

-10°C or 60°C 107 Seconds
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1.9.10 Environmental & Physical Specifications

Operating Temperature: 0 ~ 50 °C
Storage Temperature: -30 ~ 70 °C
Humidity: 20 to 90% RH (non-condensing)
Maximum relative humidity 90% is for ambient temperature up to 38°C decreasing linearly to
50% relative humidity at 50°C
Altitude: 2000 M maximum
Insulation Resistance: 20 MCnin. (at 500 VDC)
Dielectric Strength: 2300VAC, 50/60 Hz for 1 minute between power terminal and earth
Vibration Resistance: 10-55 Hz, 10m/ s? for 2 hours
Shock Resistance: 30m/ s? (3g) for operation, 20g for transportation
Operation Position: no inclined restriction
Dimensions: Panel Mount style: PR10/PR20:144(W) x 144(H) x 193mm (D)
PR30:288(W) x 288(H) x 194mm (D)
Standard Panel Cut-out: PR10/PR20:137 x 137mm
PR30:281 x 281mm

1.9.11 Approval Standards

Safety:
UL61010C-1, CSA C22.2 No. 24-93
CE: EN61010-1 (IEC1010-1) over voltage category II, Pollution degree 2
Protective Class:
IP 65 front panel for indoor use
IP 20 housing and terminals
EMC:
Emission: EN61326-1 (EN55022 class A, EN61000-3-2, EN61000-3-3)
Immunity: EN61326-1 (EN61000-4-2, EN61000-4-3, EN61000-4-4,
EN61000-4-5, EN61000-4-6, EN61000-4-8, EN61000-4-11)
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2. Installation and wiring

&Sometimes dangerous voltages capable of causing death are present in this instrument. Before doing
the installation or any troubleshooting procedures, the power to the equipment must be switched off and
isolated. Units suspected of being faulty must be disconnected and removed to a properly equipped
workshop for testing and repair. Component replacement and internal adjustments must be made by a
qualified maintenance person only.

&To minimize the possibility of fire or shock hazards, do not expose this instrument to rain or excessive
moisture.

&Do not use this instrument in areas under hazardous conditions such as excessive shock, vibration, dirt,
moisture, corrosive gases or oil. The ambient temperature of the area should not exceed the maximum
rating specified in the specification

,&Remove stains from this equipment using a soft, dry cloth. Do not use harsh chemicals, volatile
solvents such as thinner or strong detergents to clean the equipment in order to avoid deformation.

&If the equipment is used in @ manner not specified by the manufacturer, the protection provided by the
equipment may be impaired.

2.1 Unpacking

Upon receipt of the shipment, remove the recorder from the carton and inspect the unit for
shipping damage. If any damage is found, contact your local representative immediately. Note the model
number and serial number for future reference when corresponding with our service centre. The serial
number (S/N) is labelled on the box and the housing of the recorder.

The recorder is designed for indoor use only and is not intended for use in any hazardous area.
It should be kept away from shock, vibration, and electromagnetic fields (such as variable frequency drives),
motors and transformers. It is intended to operate under the following environmental conditions.

Environmental Paramete| Specification

Operating Temperature | 0°C to 50 °C

Humidity 20% to 90% RH(Non-condensing)
Altitude 2000 M Maximum

Pollution Degree Level [l | IEC1010-1(EN61010-1)

Power 90 ~ 250 VAC, 50/60 Hz or 11-36VDC
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2.2 Dimensions

2.2.1 Panel mounting style

01364 (54)

160,4 (6.4)

2.21.1 PR10
144 (5.67)
-
]
1]
3
2-1 PR10 Front Side
19~18.5 - 170.7(7.0)
(0.74~0.77) e 145 (5.7)
21,5-22 rall|
(0.88~0.90)
| Max 7.0 (0.27)
2-2 PR10 Right Side
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13710
(5.40004a)

+mll

Panel cut-out dimenslons

'mlnlmum '

2-3 PR10 Panel Cut-out Dimensions

2.21.2 PR20

144 (5.67)

144 (5,67)

2-4 PR20 Front Side
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19-19.5 - 170.7(7.0) -

(0.74-0.77) | 145 (5.7)

160,4 (6.4)

001364 (5.4)

21,5-22
(0.88~0.90)

. Max 7.0 (0.27)

2-5 PR20 Right Side

HED 40 (1.58 L

137+
(540 0aa)

'rnlnlmum '

Panel cut-out dimenslons

2-6 PR20 Panel Cut-out Dimensions
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2.21.3 PR30

288 (11.4)
A
3|
=
(2 =]
=
L
2-7 PR30 Front Side
170.TiT0)
18,4~18.9
(0. 77=0.79) 145 (5.7}
=
Z
E
) -
? 83
g <
A
. 5
2
]
7
F
21,8-224 Z :
0.00=0,
( = M 7.0 (0.27)

2-8 PR30 Right Side
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T+ &0 (1.58)
| mrfnlmum

281+1=

(.43 apea)

80 (1.58)

rrlrlrmsm

Pane| cut=oul dimenslons

2-9 PR30 Cut-out Dimensions
Note:
+¢+ Do not over tighten mounting clamp screws that could result in distortion of the case.
+ There is no mounting angle restriction.

+¢+ The mounting torque used for 4 sides of the housing should be 2.0 kgf-cm and not more than 2.5
Kgf-cm
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2.2.2 Portable styles

2.2.2.1 Bottom Side View of PR20 & PR10

2-10 PR10 & PR20 Portable Type Bottom Side View

2.2.2.2 Front Side View of PR20 & PR10

e

2-11 PR10 & PR20 Portable Type Front Side View
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2.2.2.3 Bottom Side View of PR30

2-12 PR30 Portable Type Bottom Side View

2.2.2.4 Front Side View of PR30

2-13 PR30 Portable Type Front Side View
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2.2.2.5 Bottom Stand Clips

2.2.2.6 Top Holding Handle

2-15 Portable Type Top Holding Handle
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2.3 Input and Output Configuration

The Input and Output cards need to be inserted to the rear slots or removed from the rear slots at the Power
OFF condition. Failure to do so may cause damage to the module or device or both. The Device will
automatically detect the cards at Power ON, once it is inserted into the rear slots.

2.3.1 Analog Input Card (Al206 & Al203)

AI206 and Al203 are analog input cards with 3 and 6 channels respectively. Each card includes universal
inputs of TC (J, K, T, E, B, R, S, N, L, U, P, W5, W3, LR, A1, A2, A3, and M), RTD, mV, mA, V. The
accepted input types and sensor range for analog input are listed in Chapter 1.9. Plug the Al card into the
rear slot then power on. The recorder will automatically detect the card and display the specific input type
and its location in a specific slot in System Information mode while doing the configuration.

The configuration Menu can be reached by pressing Menu and then pressing more and then pressing
Config key. It will display a tree-type configuration layout for easy user configuration. By using Up/Down Key
and Enter Key, Al configuration window can be reached. In this window, the user can configure the Al
parameters. The user can select the desired input type and other parameters for analog input in this
window.
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2.3.2 Relay Output card (RO206)

The relay output card RO206 includes 6 relays rated 5 Amp/240 VAC each. Plug the card into a rear slot
and power on the recorder. The recorder will automatically detect the card and display the output type and
its location in a specific slot in System Info mode while doing the configuration.

The configuration Menu can be reached by pressing Menu and then pressing more and then pressing
Config key. It will display a tree-type configuration layout for easy user configuration. By using Up/Down Key
and Enter Key, DO configuration window can be reached. In this window, the user can configure the DO
parameters. The user can select the desired output type and other parameters for Relay output in this
window. The item "Reverse" is to reverse the output status.

=m0 B o >
» a8 MY

!
!
!
1|
!
i |

SO032)

[\

2.3.3 Digital Input card (DI206)

This card includes 6 channels of event inputs. As above, plug the card into rear slot and power on the
recorder. The recorder will automatically detect it, and then display the input type and its location in a
specific slot in System Information mode while doing the configuration.

The configuration Menu can be reached by pressing Menu and then pressing more and then pressing
Config key. It will display a tree-type configuration layout for easy user configuration. By using Up/Down Key
and Enter Key, DI configuration window can be reached. In this window, the user can configure the DI
parameters. The user can select the desired input type and other parameters for digital input in this window.
The item "Type" is for the user to decide if this channel will have a logic level or Pulse Counter input. If you
select Pulse Counter, the item "Frequency" will appear for you to select input frequency (100Hz). The item
"Events" can be added to do further control.
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2.3.4 Combination Digital Input and Output card (RD233)

This card includes 3 relays rated 5 Amp/240VAC each and 3 Channels of Digital Inputs. As above, plug the
card into rear slot and power on the recorder. The recorder will automatically detect it, and then display the
input type and the output type on its location in a specific slot in System Information mode while doing the
configuration. The first 3 channels are for relays (Terminal 1 to 9) and the last 3 channels are for Digital
inputs (Terminals 10 to 18). The setup is similar to relay output card and digital input card.
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2.3.5 Analog output cards (AO206)

These cards are 6-channel analog output cards. They are used to retransmit process values to other
devices like meters, controllers, etc. The configuration Menu can be reached by pressing Menu and then
pressing more and then pressing Config key. It will display a tree-type configuration layout for easy user
configuration. By using Up/Down Key and Enter Key, AO configuration window can be reached. In this
window, the user can configure the AO parameters. The user can select the desired output type and other
parameters for analog output in this window.

Note: There is a dip switch on the AO206 card to select the current or voltage output for each channel.
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2.3.6 PID Process Control Module (PC201)

This is a single loop PID Control Module which consists of Universal Input. The Module output can be
configured by using the Configuration Menu. The configuration Menu can be reached by pressing Menu and
then pressing more and then pressing Config key. It will display a tree-type configuration layout for easy
user configuration. By using Up/Down Key and Enter Key, PID Controller and Profile configuration window
can be reached. In this window, the user can configure the Controller parameters and profiles of PID Control
Module. The user can select the desired output type and other parameters for analog output in this window.

N . h
(IRt 'c“‘) )u‘

D ilbé@ A
I

@1
L1
P = B
s v
-
@
O
M >
o
1

-

I B
() (©)
o)

: z%

- |

% The 10 Modules should not be removed or Inserted to the device when the power is ON. This
should be carried out in the Power OFF Condition only.

+¢+ For removing the 10 Modules, First, remove the metal screws then remove the plastic screws, after
that press the lock on the top and bottom of the Card and pull to remove it. Failing to do so will
damage the 10 Card. Please follow the Recorder user manual for more information.

++ The Maximum Torque for the metal screw is 3Kg-cm (2.6in-Ib) and the Maximum Torque for the

plastic screw is 0.8Kgf-cm (.7in-Ib).

Calibration should be carried out by a qualified Engineer with qualified equipment only.

Thermocouple inputs require 1-hour initial warm-up time during initial setup.

For some industries who prefer circular chart displays, PR30 can offer this Unique feature and set

the display speed for each page/circle in 30 minutes, 1, 2, 4, 8, 12 hours, 1, 2 days, or 1, 2, 4

weeks.
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2.4 Wiring
2.4.1 Wiring Precautions

&Care must be taken to ensure that the maximum voltage rating specified on the label is not exceeded.

&For the panel-mount version, it is recommended that near an external fuse or an external switch rated
at 2A/250 VAC should be used.

/N Beware not to over tighten the terminals screws. The torque should not exceed 0.4 N-m (3.6 Lb-in or
4.0 Kg F-cm).

&With the exception of the thermocouple wires, all wires should be stranded copper conductor with the
maximum gauge of 18 AWG.

&Connect a grounding conductor with 1.6mm diameter minimum to provide protective grounding prior to
turning on the equipment.

2.4.2 Analog Input Wiring
2421 AI206 wiring

: + Um0
6j>vc

10412 PRAIZ062L0
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2.4.2.2 Al203 Wiring

10412-PRAIZOG200 /
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2.4.3 Relay Output Wiring
2.4.3.1 RO206

2.4.4 Digital Input Wiring

2.4.41 DI206

10412, PRAC205200 /

b
20
sor_

60
7@
a@}'—.——(
90
0@
11@}._f
120
1BE
14@}._f
150
166~
17}._f

180

10412-PRDZOG2-10 /
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2.4.5 Combination Relay Output and Digital Input Wiring

2.4.51 RD233

2.4.6 Analog Output Wiring
2.4.6.1 AO206

1@
11@}._{
120
B@L
14@}._f
150
16@
17@}:—.(
180

104 12 PRAD2332.00 /

+
W () ma, v

17 =

180

10412-PRAOZ062 20
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2.4.7 PID Process Control Card Wiring
24.71 PC201

1‘:) 3 a
2@ = ? om
3 +
4@47\0”

5®j.
6@:0 AL1
7

8@y
9@ =9 .
100

1Q
2@
13(A) 7
14@) -
15@) v

16@‘_%'“

17 (@14

1412 PAPC2011.03 /
2.4.8 RS-232, RS-422, and RS-485 wiring
2.4.8.1 RS232 Wiring
PC
:Sp;:{z pon :g;um
Recorder [} ) =1
RS-232 Cable )
Configuration of The RS-232 Cable

9 D_Type
Fomae Connackr
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2.4.8.2 RS422 Wiring

RS232 to RS422 Converter
™1
2 7]
Recorder RX1 vitt <:> PC
RX2 ™2 I
RS-232 Cable
1
Ix2
Recorder AX1
Hx2
§ Max, 247 units can be inked
™1
2
Recorder RX1
Hx2
2.4.8.3 RS485 Wiring RS232 to RS485 Converter

| TXt
PC

RS-232 Cable

Recordes

MAX 247 Ursls can be Inked
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2.5 External Memory Card

There are two types of external storage for the User to use in the recorder. One is the SD card and the other
is USB memory. There are two slots for inserting USB memory, one in the front and other on the rear side of
the recorder. If the bigger capacity USB memory is required, the user may buy it locally. The SD card slot
is on the front side. Please see the below figures for more information.

— Touch LCD display

RS-23204221485
{opron)
Ethemet pon
{standard) 2nd USB host L Power terminals
START/STOP (standard) | pawer switch
| {option for paned mount)
RESET | {standand for portadiles)

SD Siot 151 USB host

Note

+«+  The maximum capacity of external memory supported by the recorder is 32GB. The external memory must be
formatted to FAT or FAT32.

+  Toread measured data and events on a USB memory and SD card memory, it is necessary to install either the
free basic software or the Extensive Data Acquisition software on PC first.
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3. BASIC FUNCTIONS OF RECORDERS

3.1 Configuration

The configuration of the recorder follows a tree type layout. This makes it easy for the users to go through
the different suomenus easily and do not miss any configuration.

Configuration

Configuration
e B

Save Al A
DI
Math
AOQ
Load Do v
External
Controller
Profile
Display
Start /Stop
Timer
Clock =
Communication

Instrument
pmsword:unnu “

Dama Enahla X

Default

3.2 Firmware

The PR series recorder has 4 different versions of firmware for the user to select as per the application
requirement.

1. Standard Firmware

2. Plus 1 Firmware

3. Plus 2 Firmware

4. Plus 3 Firmware

3.2.1 Standard Firmware

The standard version of firmware has Input and output configuration, Math functions (Counter, Totalizer),
PID Controller function with PID Process control card. This firmware does not include External channels,
Custom Edited Display, Batch, or FDA 21 CFR part11 functions.

3.2.2 Plus 1 Firmware

The plus 1 firmware has the external channel, Batch, FDA 21CFR Part 11 functions along with the functions
available in standard version firmware. This firmware does not include custom display function.

3.2.3 Plus 2 Firmware

The plus 2 firmware version has custom display function similar to HMI along with the functions available in
standard version firmware. This firmware does not include external channel, Batch, FDA 21CFR part11
functions.

3.2.4 Plus 3 Firmware
The plus 3 firmware has all the functions of standard, plus1, plus 2 version firmware.

3.3 Pulse input through Digital input

The recorder will support pulse input up to 100Hz via a digital input. The digital input can be configured as a
pulse counter to count the no of pulses.
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3.4 PID control with Ramp & Soak Profile function

The recorder has the option to use PID control function by using the PC201 PID process control card. The
PID Control Module includes Ramp & Dwell function. It is useful to control the process with varying setpoint
from time to time. There are 50 different Profiles can be configured with 32 Segments/Profile with the limit of
1000 Segments totally.

3.5 On-Field Calibration

The Device allows the user to do on-field calibration for the device. No need to send the device to the
factory for Calibration.
Note: The calibration must be carried out by a skilled person with proper instruments.

3.6 Communication with Third-Party Interfaces

The Recorder has the flexibility to communicate with Third-party Interfaces via protocols such as Modbus
TCP/IP or Modbus RTU as either a Modbus Master or Modbus Slave. The detailed configuration and related
information are available in Chapter 5 Configuration, and Section 5.9.

3.7 Web Server

The Recorder real time trend and Digital data can be viewed in any place in the world if the recorder have
Web Server connectivity. For this, the Recorder should be connected to the Internet with a fixed IP address
provided by the Internet Service provider.

Kl e o] alele e .

3.8 Email

Important system events and alarms can be sent as an email. The detailed configuration and related
information are available in Chapter 5, Configuration, and Section 5.9.5.
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3.9 Handwriting Messages on Historical Trend Screens

Handwriting Messages on Historical trend screen is a useful feature for the user to highlight important
events. The User can write handwritten messages using a stylus on Historical Trend screens. This is shown
in the below picture.

Remark

3.10 Custom Display Screen

In plus 2 and plus 3 versions of the firmware, the recorder allows the user to download the custom screens
linked with Analog and Digital Tags from the custom display editor software Panel Studio. The custom
display screens are called custom page in the recorder. The software used to create custom screen called a
custom screen editor (Panel studio).

T — o

=
JrAu 900 » » MIER O aF =

AP dATasc LESw R LN B

i:

3.11 Log Speed Flexibility

The recorder has various log speed flexibility for the user to select as per their requirement. The available
log speeds are 100ms/Dot, 1 Sec/Dot, 2 Sec/Dot, 5 Sec/Dot, 10 Sec/Dot, 15 Sec/Dot, 20 Sec/Dot, 30 Sec/
Dot, 1 Min/Dot, 2 Min/Dot, 5 Min/Dot, 10 Min/Dot, 15 Min / Dot, 1 Hour/Dot, 2 Hour/Dot. The User has a lot
of flexibility in logging speeds to select as per the application requirement.

3.12 System Clock Synchronization via Internet

The Recorder System clock can be synchronized via the internet and Summer Saving Time can be defined.
The detailed configuration and related information are available in Chapter 5, Configuration, and Section
9.8
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3.13 Increased Security

The security mode can be configured as normal or CFR-21. For normal, there is only one password can be
defined for configuration. For CFR-21, there are 9 levels of password with 30 users can be defined for
different functions. The detailed configuration and related information are available in Chapter 5,
Configuration, and Section5.11.

3.14 Auto Output to Printer

The Historical data can be directly printed automatically by a printer or can be saved as a PDF file using a
PDF printer. The detailed configuration and related information are available in Chapter 5, Configuration,
and Section 5.13.

3.15 External Channels

Besides onboard Al and DI inputs, the recorder can accept inputs through Modbus communication. The
PR10, PR20, and PR30 can have a maximum of up to 24, 48 and 96 channels respectively. The detailed
configuration and related information are available in Chapter 5, Configuration, and Section 5.9.

3.16 Batch

Using this function, the recorded data can be stored in batches. This makes it easy for the user to analyse
the historical data.

3.17 FDA 21 CFR PART 11

This feature is meant to comply with U.S. Food and Drug Administration with a human health concern.
When this feature is enabled, the recorded data cannot be manipulated.

FDC_PR-Series_User_Manual_UMFPRO01-A_Jan-2021.docx Page 55 of 487



3.18 Circular Chart
PR30 has a unique feature to display the trend in circular chart mode. The recorder has various log speed
flexibility for the user to select as per their requirement.

The User has a lot of flexibility in logging speeds to select as per the application requirement.

The available log speeds are
- 100ms/Dot, 1 Sec/Dot, 2 Sec/Dot, 5 Sec/Dot, 10 Sec/Dot, 15 Sec/Dot, 20 Sec/Dot, 30
Sec/ Dot,
- 1 Min/Dot, 2 Min/Dot, 5 Min/Dot, 10 Min/Dot, 15 Min / Dot,
- 10 Min/Page, 30 Min/Page,
- 1 Hour/Page, 2 Hour/Page, 4 Hour/Page, 8 Hour/Page, 12 Hour/Page,
- 1 Day/Page, 2 Day/Page,
- 1 Week/Page, 2 Week/Page, 4 Week/Page,
- 1 Hour/Dot, 2 Hour/Dot.
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3.19 Multilingual Languages

The recorder provides multiple language options for the user to select as per their convenience. The
available languages are Brazil Portuguese, Chinese (Simplified, Traditional), Czech, Danish, Dutch, English,
French, German, Greek, Italian, Japanese, Korean, Polish, Portuguese, Russian, Spanish, Swedish, Thai,
Turkish. Other Languages are negotiable.

3.20 USB Barcode Reader, Keyboard and Mouse Connectivity

The recorder supports the data entry through USB Keyboard, Mouse and Barcode reader for the
configuration.
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4. GETTING STARTED

The recorder has a TFT touch screen display capable of complex graphical representation, internal memory
and SD card slot or USB drive slot for data storage. The unit is easily programmable, and the average user
will probably never need to use most of the features or functions available in the recorder. This chapter will
give the user a brief system overview and guide the first-time user in a simplified setup which will enable
you to begin recording with the least amount of effort.

4.1 Screen Navigation

The recorder has a TFT touch screen which shows graphics. The screen also acts as a touch keypad. The
user has only to lightly touch the screen area to operate. If the Beep volume is enabled then the unit will
provide a short audible beep, each time the screen is touched. The default display of the recorder which
shows after power-on is as below.
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~S00 §_-2N 0L -0

The screen is divided into two distinct areas such as Title Bar, across the top of the screen and the
Graphics Area below the Title bar.

4.1.1 Title Bar

The Status Bar consists of Menu keylﬁ, Page Type, Page Name, Alarm Status, Internal memory
status, External memory status, Date and Time.

Realtime

Menu key Page Type Pagé Name Alarm Status Internal and Memory Status  Date and Time
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41.1.1 Menu key
The menu key will allow the user to access the menus available in the recorder. When the user presses the
menu keylﬁ, the available menus are displayed.
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41.1.1.1 Real-Time

Real-time menu will allow the user to access the real-time display of the configured display pages, Overview
display, PID Control card display page and custom screen display page.
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41.1.1.2 Mode

Mode Menu will allow the user to change the graphical display mode. The available display modes are
Trend, Bar Graph, Digital, Mix Mode, Individual Mode and Circular Mode (only for PR30).
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41.1.1.3 Alarm

Alarm menu will allow the user to access the real-time alarm page. In this page, the user can view the real-
time alarms and acknowledge the alarms.
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The user can acknowledge the alarm by pressmg the ACK ‘ key. The user can navigate the alarm

display by using the scroll keys‘ = ‘ J The user can go back to the Home
7

screen by pressing the Home key. The user can access other menus by pressing the menu

key.

41.1.1.4 Status
The status menu will show the status of DI, DO, AO, Totalizer, Counter.

Hesaltome

SE0I " 5830 | 3822

“C

By using the DI, DO, AO, Counter, Totalizer tabs the individual status can be viewed in the respective tabs.

The selected tab can be changed by using the left and right scroll keys \ ) The user goes

A
back to the home screen by pressing the Home C key. The up-down scroll keys ﬂj are
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used to scroll down the pages in individual tabs. The user can access other menus by pressing the menu
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41.1.1.5 History

History menu will allow the user to access the historical data of the display pages. The user can select the
required historical display page by pressing the required page key in the history menu.
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Realtime
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The historical display page will allow the user to navigate the historical data and do the handwritten remarks

on the display page. The user can do the navigation on the screen using the four scroll keys I

+ £
Q

. The user can increase or decrease the zoom rate by using the two softkeys

. The handwritten messages within the data can be searched by using a key. The zoom rate

can be selected by using the softkey " The dataata particular time can be searched by the softkey

w5 . The location of the displayed data can be switched between internal memory and external memory

Shorage
Intermal

by using the softkey . The user goes back to the home screen by pressing the Home & key.
The user can access other menus by pressing the menu [ = | key.
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4.1.1.1.5.1 Handwriting Messages on Historical Trend Screens

Handwriting Messages on Historical trend screen is a useful feature for the user to highlight important
events. The User can write handwritten messages using a stylus on Historical Trend screens.
£

If the user wants to write a message, then they can press the pen key in the screen below.
=- Vistory 12753/ 108 757501 ‘, pem) 50 §

MW EPY

" 779 BEEEIETEIN 506 | 5975

Zoom | {- [ Sorage i . / ‘

Lowrey Qe

380.2 " 287.0 7
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If the user wants to change the width of the written message, he/she can choose the width key " = to
change the width of the pen.

4 =2l

Remark

" 779 EGEIRETEMR 506 | 5975

" 2870 N

If the user wants to change the colour of the pen, he/she can change it by using the = key to change
the colour of the pen.

Sl St A 17

_ &L 380.2 : A9 287.0 .: il 177.1
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If the user wants to erase part of a message, he/she can do this by using the‘ i | key to erase part of
the message.

Remark

“ 779 IR 506

ey

B 380.2 ™ 287.0 A

If the user wants to undo part of a message, he/she can do this by using the key " = to undo the last part
of the message.

Hemark
AL AL

g 1275 883

s !

- :‘ﬂ AIE

380.2 _~ 2870 " 477 d
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If the user wants to delete the written message, he/she can this do by using the key to delete the
written message.

Hlemark

ALl 77.9 ; U8 127‘5 rl\l'.l .88.3 ’-"

B 3802 " 287.0 T

If the user wants to save the written message, he/she can do this by using the key B 1o save the
written message.

. Imem| S0
) o @ Tl R
1 . i 5

= LR ETE ' 506

AlL

380.2 = 287.0 iR

By using the e key, the user can exit the page without saving the data.

Note: The handwriting messages are saved once can't be modified or deleted.
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4.1.1.1.6 Event

Event menu will allow the user to access the historical events and reports. By using the Event and Report
tabs the event list and report list can be viewed in the respective page. The selected tab can be changed by

using the left and right scroll keysLI_"I. The user goes back to the home screen by pressing the

Home/key. The up-down scroll keys ﬂﬂ are used to scroll down the pages in individual tabs. The

fest i .
| | J keys are used to navigate rows and columns. The user can access other menus by

pressing the menu key.

The Event power can be navigated by using the scroll keysl ¥ | o |ﬂ The stored
location of displayed historical events can be switched between internal memory and SD card by using the

Lo
= Gard

softkey
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The Report list can be navigated up and down by using | * ¥ lkeys. The report of previous and next

-+

day, week, month depends on the selection of mode can be navigated by using keys. The

Made

mode can be switched between List, Daily, Weekly, Monthly by using === | key.
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41.1.1.7 More

More menu will allow the users to access more menus for the operation. The more consists of the below
menus.

Dump

Clear

Operate

Config

Stop

Logout

Batch

Shutdown

1.
2.
3.
4.
5.
6.
1.
8.

Fng amn 2 PR R T g o
|

b= 06 =353 1) 6000 b ol - ST -x'\A:‘ﬂI-lli-?ﬁ.n el
I SITCTE SEPRTYSCR SR AT SFESE ST R Ay )

08 bamo b w0 ouo s no - d-oso oo faeas

LU T30 R AT G O - ST U AT £ AN

!

) L0 eemn boxsn (o100 Lems oo Layen baoo fonn
‘

300 A0 p-30 1RO LINT M 2740 | rjc” ien

4317 4R D 3000 IR0

||
BSN | 7%

1100 o LT00 400 [ 900/ 8 MO 100 13000

I 0 =105 (4-3320 4990 11638 015790 P90 1143 (7900 -0 0

AR 0 e 0 |- 1408 01 1390 1}~ ISRCh-SRn 0 | sl 1l

P f-1000 a0 NI 1200 O 5217 k5200 5700 60 0
="}

00 2140 120 e b ume of- 10 —u:.‘(.-'ﬂ»cmn 2300

“¥N00 e A0 00 D MG N0 =D

History Clesr

Event Operate

i

360 20 1500 FTN0 HAMO FEMO FREO0 2D 0

Lann 4030 ~510 500 |30 4530 3010 }-1300 }-=00

o VO-200 FBAD HIT0 I RO oo 0

=06 0—203 00162020 0 1130 3210 =110 090 0 1200

— OO 2T n.oon

425.3

L =cn

FDC_PR-Series_User_Manual_UMFPRO01-A_Jan-2021.docx Page 69 of 487



41.1.1.71 Dump

Dump the historical data from internal memory to external memory such as SD Card or USB Disk. The user
can select the data to be dumped to external memory. The recorder will allow the user to select the period

to be dumped after pressing the e key. The available period option to be selected will differ for
normal mode and batch mode.

L4
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Dump Option- Normal Mode
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41.1.1.7.2 Clear
Clear all the historical data and event list stored in the memory. The user can select the data to be cleared.

The recorder will allow the user to select the period to be cleared after pressing the = key. The
available option period to be selected will differ for normal mode and batch mode.

Clear Option- Normal Mode

feana
I

Lo
11l

| 5028 _° 3443 [ 4one
Clear Option-Batch Mode
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41.1.1.7.3 Operate

Manually operate the jobs from the available jobs directly without any events. The details of all the jobs are
explained in_section 5.3.

......
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DO Process
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Disable Timer O
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st Torntzer  =f |

41.1.1.7.4 Config

This will allow the user to access the configuration page. The configuration page configuration is explained
in Chapter 5.

Configuration
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41.1.1.7.5 Stop

Stop the batch and logging. The Title bar will show pause when the logging is stopped.

4030 gt o T

Logging Pause

41.1.1.7.6 Logout
Logout the user.

41.1.1.7.7 Batch

The user can configure the batch related information. The information can be configured are Batch name,
Lot no, Batch comments. There are 10 comments are available for the user to configure. The comments can

be navigated by using IL‘ ﬂ keys. The Batch name and lot no can’t be edited during the batch is

e

A-wad

0400 LS.

240.1

running.
?e:kllh A < Lot
?.wlvurﬂ\:
2 [
x|
41.1.1.7.8 Shutdown

Shutdown the recorder.
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5. CONFIGURATION

This section will explain the procedure to configure the recorder. Press (Menu), then More and
then Config softkey to enter Configuration mode. A tree type layout appears with a provision to configure
Channel, Tools, Message, Display, Instrument, Security, Auto-Output, Demo, and System Information. In
addition, the Save, Load, Default and Home soft buttons also appear.
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Load Do v
Externasd
Controller
Prulile
Displawy
Batch
Start Stop
Tirner
Clock
Communication
Irstrument ‘
Lkar Accouns =l

Default

There are four softkeys are available in the configuration page for the menu navigation. They are as below.

\ 4 A

Enter key o Up directional key Down directional key L Home key
Various options are available to enter into configuration page menus.

Option-1: Select the required menu by using up & down directional keys, then press “Enter” key

Option-2: Select the required menu directly with a touch, then press “Enter” key
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Option-3: Select the required menu by pressing the menu two times quickly, it is the same as a double click
from a mouse

There are four softkeys are available to save, load, to load the default settings and move to the
home screen. They are below.

Save
Save configuration from the recorder to a USB disk or an SD Card.

Load
Load configuration from a USB Disk or SD Card to the recorder.

Lusund

Chalizdl

Default
Load the factory default settings to the configuration menu parameters.

“  Home

Returns the display back to the home page.

Note: After changing the configuration of any parameter in config menu, the user has to press back‘ =

and then press Home key *  tosave the configuration. If the recorder was powered off before this

operation, the configuration will not be saved.

5.1 Channel

This section will explain the configuration of different types of channels. They are as below.
1. Analog Input (Al)

Digital Input (DI)

Math

Analog Output (AO)

Digital Output (DO)

External device channels.

S e

5.1.1 Analog Input
After entering the Configuration menu, in “Channel”, select “Al”, then press the “Enter” key to get into
Analog Input Channel configuration menu. It displays the Analog input Al1 as the first analog input channel

configuration page. Press directional navigation keys 4 ¥ at the bottom to select other channels.

e, -

Press directional keys on the right-hand side to select the column. After completing

Configuration, press‘ - softkey, then press & softkey to return to the main display. All
configurations will be saved automatically.
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-

Desc:
Type: Enable
Filter: Disable
Log
Datalype: 2 Byte
Value Range: -3276.8 ~ 3276,/
Trigger: Enable
Method: Instant
Speed: 100ms,/ Dot
Serwor
Type: Thermocouple J Type
Unit: °C
Range: -200.0~1100.0 !
Offset: 0.0
Gain: 1.0
Modbus
Scale: -200.0 ~ 1100,0
Events
Add
Remove
1
Type: H
Set Point: 840.0
Hysteresis: 0.0
Holding Time: Disable
Log: Log Alarm
Job1: No Action -

A T=T= -]

Copy: copy the channel configuration from one channel to another channel.
Paste: Paste the copied configuration to the channel.
Press Copy key in the source channel and press paste key in the destination channel.

t(b!i

5.1.1.1.1 Name

Enables the user to define the name for each channel with a maximum of 18 characters.

Select “Name”, then press “Enter”, softkey, a keyboard with several keys will appear. Press “Shift” to select
special characters. Press “Caps” to select capital letters. Press softkey “OK” after entering a new channel
name.

5.1.1.2 Desc
The description of a specific channel on the recorder.

5.1.1.3 Type
Option available to enable or disable the channel

5.1.1.4 Filter

It is to reduce the noise of the input signal before logging. The filter can be set from 1 second to 16
seconds. Itis a soft filter available to reduce the fast variation of analog inputs. There are two types of filters
available for the users to select. They are moving average and difference.
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5.1.1.4.1 Moving Average
This will log an average of the values sampled in the configured Buffer Time.

For example, if the filter value is set as 5 sec for Al1, it means all the samples collected in the last 5 sec
shall be averaged, and the averaged value is available to record as per Log method.

Al Al L B e =
1t fz |3 13 I5 |s |7 |s_|o |10 |u |12 |13 13 |15 |16 |17 |15 |19 | ]3]
r:z::.f\ll =)
!vpe:vbln A

e WIENY Awesr ix
Bulter: 15ec
Log
DataType: 2 Byte v
Valua Ranga: -3276.8 ~ 3276.7
Triguoes: Enable
Mathod: Instant
Spoad: 100ms,/Dat
Sensor
Typa: Thermocouple 1 Type
Uit °C LR
Range: - 200.0~1100.0
Offset: 0.0
Gain: 1.0
Modtars
Scale: -20000 ~ 11000
Bty
Add
Remove
1
IType: H
St Polnt: 8400
Hysterasis: 0.0
Holding Time: Disable
LOG: Log Alarm =|

4

| = ] -

Back
5.1.1.4.2 Difference

This will log the data only there is at least a difference between the current data and the last logged data for
a period. The difference will be defined by the allowance and the period is defined by holding time.

AlL

Allorwesrdn: 1XL0D
Holding Tane: 100ms
Lo v
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Vashom Rawgm: 2008 ~ 0N 2
Trgoer: fretde
Mithoek: kntord
Speexck: OO Dot
Soewor
Type: Volby
el
Hawwgn: L4~2
el
Uit O
Low: -AXLD

Hgh: 1100
Offwes: (1.0
Gain: L0
Mochos
Scadn: 20000 ~ 11000
Py
Akl
Hermove

] A B =

For example, the allowance is set for 100 and the holding time is set for 100 msec. If the current value is
1000 and the last value is 890 when you check the difference is 110. Since this difference is greater than
100 it is with that value more than the holding time 100 msec, this value will be recorded. If the difference of
current and last recorded value is greater than “difference value” but does not stay for the duration of
holding time this value will not be recorded. So, the holding time will define the duration of the noise filter.
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5.1.1.5 Log

5.1.1.5.1 Data Type

The data type for logging is 2 bytes.
2-byte range: -32767 to +32767

5.1.1.5.2 Trigger

Two options are available for the user to select.
1. Disable: Select disable while the recording of a specific channel is not required at this time
2. Enable: Select enable while the recording of a specific channel is required at this time

5.1.1.5.3 Method

This is the method of logging measured data. Select the column Method and press Enter. Then choose the
required Log method from the available methods Instant, Average, Minimum or Maximum of data.

5.1.1.5.3.1 Instant
Logging the last measured data at the logging interval

5.1.1.5.3.2 Average
Logging the averaged of sampled measured data at the logging interval

5.1.1.5.3.3 Minimum
Logging the minimum of sampled measured data at the logging interval

5.1.1.5.3.4 Maximum
Logging the maximum of sampled measured data at the logging interval

5.1.1.5.4 Speed

It is the logging speed (recording speed) of measured data. The available log speeds are as below.
1. 100 msec/dot

. 1 Sec/dot

. 2 Sec/dot

. 5 Sec/dot

. 10 Sec/dot

. 15 Sec/dot

. 20 Sec/dot

. 30 Sec/dot

. 1 min/dot

10. 2 min/dot

11. 5 min/dot

12. 15 min/dot

13. 1 hour/dot

14. 2 hour/dot

OO0 N O~ WN

5.1.1.6 Sensor

----- Type: Thermocouple K Type, °C
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5.1.1.6.1 Type
Select the input type of the sensor for the channel.

Select

‘Volts |

Thermocouple J Type -
Thermocouple K Type
Thermocouple T Type
Thermocouple E Type
Thermocouple B Type
Thermocouple R Type
Thermocouple S Type
Thermocouple N Type v

Thermocouple L Type
Thermocouple U Type

Thermocouple P Type h
oK Cancel
Select
‘Uolts ‘

RTD Pt500(Alpha=0.00385) |~
RTD Pt1000(Alpha=0.00385)
RTD Pt50(Alpha=0.00391)

RTD Pt100(Alpha=0.00391) A
RTD JPt50(Alpha=0.003916)
RTD JPt100(Alpha=0.003916)
RTD JPt200(Alpha=0.003916)
RTD JPt500(Alpha=0.003916) | v
RTD JPt1000(Alpha=0.003916)

‘Uolts ‘

Thermocouple W5 Type -
Thermocouple W3 Type
Thermocouple LR Type
Thermocouple Al Type A
Thermocouple A2 Type
Thermocouple A3 Type L
Thermocouple M Type

RTD Pt50{Alpha=0.00385) v
RTD Pt100{Alpha=0.00385)

RTD Pt200{Alpha=0.00385)

RTD Pt500{Alpha=0.00385) |+

oK Cancel

Select

RTD CulO(Alpha=0.00427)
RTD Cu50(Alpha=0.00426) -

()4 Cancel

5.1.1.6.2 Unit
The engineering unit of input.

5.1.1.6.3 Range
Select the range for the input based on Sensor type

5.1.1.6.4 Scale

‘Uolts ‘

RTD Cus0(Alpha=0.00426) |~
RTD Cul00(Alpha=0.00426)

RTD Cus0(Alpha=0.00428)

RTD Cul00(Alpha=0.00428) A
RTD Ni100(Alpha=0.00617)
RTD Ni200(Alpha=0.00617)
RTD NiS00(Alpha=0.00617)
RTD Ni1000(Alpha=0.00617) A 4
Current

Milli-Volts hd

oK Cancel

Appears only for linear input type. The user can scale the input to the engineering unit as per the application

requirement.

5.1.1.7 Offset

It is to offset the input value to correct the sensor error.

5.1.1.8 Gain

It is @ multiplier to correct the sensor error.
The correct value = (the process value x gain) + offset
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5.1.1.9 Modbus
The scaling of the channel value in Modbus communication.

5.1.1.10 Events

Events are frequently used for Alarm purposes. The events can be used to operate digital outputs (DO),
Timer, Totalizer, Counter or Report. There is a maximum of five events can be added to each analog input.

Press “Add” to add new event and Press “Remove” to remove selected event
E_uents
- Add

----- PRemove

5.1.1.10.1 Type

There are various types of events are available for the user to select for job or alarm purpose. They are
listed as below.

5111011 H

It is a high event. When the process value is higher than the high limit, then the alarm or job associated with
this event is actuated.

51.1.101.2 L

Itis a low event. When the process value is lower than the low limit, then the alarm or job associated with
this event is actuated.

5.1.1.10.1.3 HH

It is a high high event. When the process value is higher than the high high limit, then the alarm or job
associated with this event is actuated. This is another limit higher than the high limit for double warning.

5.1.1.101.4 LL

It is a low low event. When the process value is lower than the low low limit, then the alarm or job
associated with this event is actuated. This is another limit lower than the low limit for double warning.

5.1.1.10.1.5 Dev+

It is the deviation+ event. This event will be triggered by the positive deviation of the process value. The job
or alarm is activated when the process value is deviated by the value higher than the setpoint from the
previous process value.

For example,
Setpoint =10
At 10.00.01 Hrs, Tag1=40
At 10.00.02 Hrs, Tag1 = 51
Then, job or alarm is activated
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5.1.1.10.1.6 Dev-

It is a deviation- event. This event will be triggered by the negative deviation of the process value. The job or
alarm is activated when the process value is deviated by the value lower than the setpoint from the previous
process value.

For example,
Setpoint =10
At 10.00.01 Hrs, Tag1=40
At 10.00.02 Hrs, Tag1 = 29
Then, job or alarm is activated.

5.1.1.10.1.7 Error
It is an error event. This event will be activated when there is an error on the input of the channel.

5.1.1.10.2 Setpoint
Setpoint for the event.

5.1.1.10.2.1 Hysteresis

To avoid the alarm or event been activated too often, Hysteresis value can be defined for the event trigger
setpoint.

5.1.1.10.2.2 Holding time

To avoid the alarm or event been activated too often, the holding time can be defined for the event trigger
setpoint. In the process sometimes SP is reached but it will go down immediately, this might due to process
instability. To avoid this kind of nuisance situations, the holding time can be used to see that PV stays at
above that SP more than the holding time and then only activate the action for that event. The range of
holding time can be set from 1 min to 60 min.

5.1.1.10.3 Log

The event can be logged as an alarm or event. They can be selected from the available options. They are
as below.

5.1.1.10.3.1 Log Alarm
Log the event as Alarm.

5.1.1.10.3.2 Log Alarm (Auto Ack)
Log the event as alarms and acknowledge automatically

5.1.1.10.3.3 Log Event
Log as event
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5.1.1.10.4 Job1 & Job2

The job is called as a task to be performed when the event is activated. There are two jobs Job1 and Job2
can be added to perform in any event.

A typical example is to trigger an alarm buzzer in the event of high temperature. Each channel can accept
five different types of events (or alarms) and each event can create two jobs. Please note that a job under
Event is different from a job performed by Operate key. The job is actuated by an event, and the Operate is
actuated by manual control, no event necessary.

Note: Please refer to the section Jobs for full details about various jobs available
Note: Number of analog inputs shown on the Al screen depends on a number of Analog input cards
inserted in the paperless recorder.

Example:

If the temperature is increased to more than 120 °C, logs alarm and switches on digital output 1 only after 1-
minute holding time defined in the setting. When the temperature is decreased to less than 80 °C, logs the
alarm and switches off the digital output1 only after 1-minute holding time defined in the setting.

The setting of events for the analog input in the channel configuration is as follows,
1 2
Type: H T L
Set Point: 120.0 Seﬁ:oint: 80.0

Hysteresis: 0.0 Hysteresis: 0.0

Holding Time: 1 Min Holding Time: 1 Min

Log: Log Alarm Log: Log Alarm

Job1: DO Latch On_DO1 Job1: DO Latch Off DO1
Job2: No Action Job2: No Action

5.1.2 Digital Input

After entering the Configuration menu, in the Channel, select DI then Press the “Enter” softkey to get into
the Digital Input Channel configuration menu. It displays the Digital input DI1 as the first digital input channel

configuration page. Press directional navigation keys { | P at the bottom to select other channels.

Press directional keys on the right-hand side to select the column. After completing

Configuration, press| = ‘ softkey, then press ® softkey to return to the main display. All
configurations will be saved automatically.
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1 |2 I3 |4 |5 |6 |72 |Ja |9 l10 |1r |12}

Dasc:
Type: Loge Level A
Modias

Scale: 0~ 65535 e
Evends

Adkl v

Ramove

-

o f=]~

Back
Copy: copy the channel configuration from one channel to another channel.
Paste: Paste the copied configuration to the channel.

Press Copy key in the source channel and press paste key in the destination channel.

5.1.21.1 Name

Enables the user to define the name for each channel with a maximum of 18 characters.

Select “Name”, then press “Enter”, softkey, a keyboard with several keys will appear. Press “Shift” to select
special characters. Press “Caps” to select capital letters. Press softkey “OK” after entering a new channel
name.

5.1.2.2 Desc
The description of a specific channel on the recorder.

5.1.2.3 Type

Type of Digital input. The digital input can be configured as Logic Level and pulse counter. To select the
type, press the Type and then select the required type.

5.1.2.3.1 Logic Level

This selection activates digital logic, which is either one or zero with a low frequency which is less than
1Hz, such as an external relay.
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5.1.2.3.2 Pulse Counter

This selection will allow the digital input to read the high-speed pulse inputs up to 100 Hz. This is useful to
get the flow rate from pulse output from flow meters.

1 |2 |3 |4 |5 |6 |7 |8 |9 | |11 |12 |

tarrwe: D1

Diersr
T Locgic Lessel
winibns
Scaler 0~ G535
s |
akd )
Reemime [Loqi-.' Lewel
il Comter
b
v

5.1.2.4 Events

A maximum of 2 events is supported for every digital Input channel. A maximum of two jobs can be
configured for each event.

*Note: Events will not appear if Logic Level selected as Pulse Counter

Press “Add” to add new event and Press “Remove” to remove selected event

5.1.24.1 Type
Select the event type Low L or High H

5.1.2.4.1.1 Holding time

To avoid the alarm or event been activated too often, the holding time can be defined for the event trigger
setpoint. In the process sometimes SP is reached but it will go down immediately, this might due to process
instability. To avoid this kind of nuisance situations, the holding time can be used to see that the DI stays at
high or low more than the holding time and then only activate the action for that event. The range of holding
time can be set from 1 min to 60 min.
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5.1.2.4.2 Job1, Job2

The job is called as a task to be performed when the event is activated. There are two jobs Job1 and Job2
can be added to perform in any event.

To configure a Job, select Job1, then press the Enter key. It will show a list of all the available jobs. Select
the required Job.

Note: Number of digital inputs shown one the DI screen depends on the number of Digital input cards
inserted in the paperless recorder.

Example:
After pressing a “Start” switch, latch ON Digital Ouput1, after pressing a “Pause” switch, latch Off Digital
Output1.

Start Timer, Stop Timer, Reset Totalizer, Reset Counter, Reset MaxMinAve values of all the channels efc...
It is possible to display Digital input status via the status bar on any display page in the paperless recorder.

If the digital input is not enabled then it shows as “Low”. If the digital input is enabled then it shows like
“High”. To configure status bar, refer section Display

» | 0016 |
f17/18

% | 5109

Pagel

1428.7

(176000 130000 9000 [
79015790~ 114307500 5200
280 1398.0-985.0 6800 4400
0 [F1224.0-1217 i 629.0 3700 3600
0 7140 1320 —372.0 1002, 01038 01038 0-672.0 q—zeou
0 |-S50.0 (650 |=265.0 [-010.0 |-655.0 -655.0 1-515.0 3500 }-2000
~386.0 (20 |~158.0 [~728.0 |=674.0 }-674.0 }=355.0 }=2400 }=1200
) |=222.0 |—69.0 [~510 |=546.0 [~493.0 1-493,0 2010 1300 =400

600 580 [—i36.0—56.0 [-364.0 [-312.0 F312.0 440 =200 400

==106,0—303,0—163.00-382.0 —331,0 31310 —113.0-20.0 1200

oL_-270.0 =00 L2200l -20008

454.

L-%0.0

7 2380
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Digital Input status can also be monitored from the (Menu). Press “Status” and then select “DI, it
will show the Digital Input Status as follows.

No,  |Name | Value | Description |
1 DI Low

2 D12 60

3 DI3 Low

Rl DI4 60

5 DIS Low

6 DI6 60

7 D17 Low

8 DI& 60

9 D19 Low

10 DI1O 60

11 DIl Low

12 DI2 60

4 3 - v _
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5.1.3 Math Channel

The Math channel is used to do mathematical operations. The Math channel can be configured as Math or
counter or Totalizer. The maximum no of math channel in different PR recorders as below.

Maximum Math Channely 15| 40| 60

After entering the Configuration menu, in the Channel, select Math then Press the “Enter” softkey to get
into Math Channel configuration menu. It displays the Math channel Math1 as the first math channel

configuration page. Press directional navigation keys 1 | 4 at the bottom to select other

channels. Press directional keys on the right-hand side to select the column. After

completing Configuration, press‘ = ‘soﬁkey, then press # softkey to return to the main display.
All configurations will be saved automatically.

Math Mathi

10 |11 18 |19 | (]

12 (13 [14 |15 |16 |17

Narme: Mathi
Desc:
Type: Math VS
Log
DataType: 4 Byte
Value Range: -3.4E+38 ~ 3,4E+38
Trigger: Enable v
Method: Instant
Speed: 100ms /Dot
Expression: AILL-AILL
Scole
Unit:
Transformation; Disable
Decimal: 1
Modbus
Scale: -214748364.8 ~ 214748364.7
Events
Add
Remove

AN -

Copy: copy the channel configuration from one channel to another channel.
Paste: Paste the copied configuration to the channel.
Press Copy key in the source channel and press paste key in the destination channel.

5.1.3.1.1 Name

Enables the user to define the name for each channel with a maximum of 18 characters.

Select “Name”, then press “Enter”, softkey, a keyboard with several keys will appear. Press “Shift” to select
special characters. Press “Caps” to select capital letters. Press softkey “OK” after entering a new channel
name.

5.1.3.2 Desc
The description of a specific channel on the recorder.
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5.1.3.3 Type

The type of math channel. The math channel can be configured as Math, Counter and Totalizer. The
options available in type for the user to select are Disable, Math, Counter and Totalizer. The configuration
menu will differ depends on the selection of Type.

5.1.3.3.1 Disable
Disable the math channel.

1 2 |3 |4 |5 |6 |7 I8 s |wo |11 |12 |13 114 |15 |16 |57 [18 |19 | ‘]»

Name: Math

Desc:

Type: Disable A
Log

DataType: <4 Byto

Vahoe Range: -3.4E+38 ~ 34E+38

Trigger: Enable v

Method: Instant

Spead: 100ms, Dot
Modbns

Scale: 2147463648 ~ 2147483647
Events

Add

Remove

5.1.3.3.2 Math
Configure the channel as Math channel.

Mathi

Name: Mathl
Desc:
Type: Math
Log
DataType: 4 Byte
Value Range: -3.4E+438 ~ 3.4E+38
I'rigger: Enable b 4
Method: Instant
Spoead: 100ms /Dol
Expression: Al11-All
Scale
Linit:
Transtormation: Disable
Decimal: 1
Modbus
Scale: -214748364.8 ~ 21474836407
Events
Add

Remove

‘\'\“‘*’f

Paste ‘ Back \
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5.1.3.4 Log

5.1.3.4.1 Data Type

The data type for logging is 2 byte or 4 bytes
2-byte range: -32767 to +32767
4-byte range: -3.4E+38 to +3.4E +38

5.1.34.2 Trigger

Two options are available for the user to select.
3. Disable: Select disable while the recording of a specific channel is not required at this time
4. Enable: Select enable while the recording of a specific channel is required at this time

5.1.3.4.3 Method

This is the method of logging measured data. Select the column Method and press Enter. Then choose the
required Log method from the available methods Instant, Average, Minimum or Maximum of data.

5.1.3.4.3.1 Instant
Logging the last measured data at the logging interval

5.1.3.4.3.2 Average
Logging the averaged of sampled measured data at the logging interval

5.1.3.4.3.3 Minimum
Logging the minimum of sampled measured data at the logging interval

5.1.3.4.3.4 Maximum
Logging the maximum of sampled measured data at the logging interval

5.1.3.4.4 Speed

It is the logging speed (recording speed) of measured data. The available log speeds are as below.
1. 100 msec/dot

. 1 Sec/dot

. 2 Sec/dot

. 5 Sec/dot

. 10 Sec/dot

. 15 Sec/dot

. 20 Sec/dot

. 30 Sec/dot

9. 1 min/dot

10. 2 min/dot

11. 5 min/dot

12. 15 min/dot

13. 1 hour/dot

14. 2 hour/dot

cCoONO TP~ wWwidD

5.1.3.5 Expression

This will appear only for the channel type as Math. Math channel expression can be configured on this
menu. Once the user enters the expression menu the pop-up window will show the option for the user to
configure the expression. The pop-up window consists of Source, Operator and keyboard.
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[HI(AI22,A129) |
7 8 a 0 Clr
Target
Source 4 5 6 BS
y S 1 2 3 - <--
Operator *
+ -
SIN -~ ! /
COS b 4
EXP
SQRT ( ) o 04 End
LN
LOG I
ABS QK Cancel
POW hd

The Source consists of all available Analog inputs, Digital Inputs, Math inputs, external channels. The
Operator consists of available mathematical expressions. Use Source, Operator and keyboard to define the
Math equation.

5.1.3.5.1 Available Math Expressions
The available math expression for the user to configure the math expressions is as below.

Expressions

Mathematics Functions

+ Addition
- Subtraction
* Multiplication
/ Division
SIN(x) sin(x)
COS(x) cos(x)
EXP(x) e"
SQRT(x) Square root of x
LN(x) loge(x)
LOG(x) log (%)
ABS(x) Absolute of x

POW (x, y) X!

ROUND(x) The closest integral number to x
HI (x, ) The bigger value between x and y
Lo (x,Y) The smaller value between x and y

INV(x) 1/x
TG(x) tan(x)
CTG(x) 1/tan(x)
ASIN(x) Sin"'(x)
ACOS(x) Cos™(x)
ATG(x) Tan™(x)
X%y Remainder of xly
XMy X!
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5.1.3.6 Scale
The scale is used to do scale the math channel value.

- 8cale

Transformation: Value

----- Accept a value out of range: false

®Table: Point 1 to 3

5.1.3.6.1 Unit
The user can define the engineering unit for the channel as per the application requirement.

5.1.3.6.2 Transformation

This is mainly used to scale the non-linear process input value. The available options for the user in the
transformation menu are disabled, value and math channel.

5.1.3.6.2.1 Disable
The transformation function is disable

5.1.3.6.2.2 Value
The transformation table will transform the value of the expression to the same math channel.

5.1.3.6.2.3 Math Channel
The transformation table will transform the value of the expression to another math channel.

5.1.3.6.2.3.1 Accept a value out of range

This will allow the user to restrict the maximum value to be displayed as per the value configured in the
transformation table.

5.1.3.6.2.3.2 Table
The transformation table can be configured with this menu. The user can configure the table with a

maximum of 64 rows with correspondin% input and output values.

Mode
Add
It
Dwelete rF
Copry w
—l
oK ‘ Cancel ‘

Aakd

Add
Press “Add” softkey to add a new row into the Transformation table

Delete

Press “Delete” softkey to delete an existing row from the Transformation table
Copy |l ™

Press to copy an existing row in the Transformation table to create a duplicate entry
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Pk ‘

Mode | T
Press to toggle between Input and Output entries in the Transformation table

Up & Down L“ e
To navigate among rows in the Transformation table

Enter
To change the value of the selected rows.

5.1.3.6.3 Counter
Configure the channel as Counter

3 Ja 15 J& 17 o [ Tw oo 2 [ [es [2s [ie 17 [ [ae [0 20 [9
| Nowrm: Coealor 1

Do
[Ty Couter | N
Loy
DtaType: 4 Byte P
Value Rage! -3.8E+38 ~34E-58
T iagoe : Enabie h 4
Shltd: lratart
Sowmd: 1008t Dol = 3
Courter
Uiit; -l
Preset: O
Modios
Scade: 214783648 ~ 2147305647
Fvwrls
Ackt
Resraron
4 ’ 3 ‘ Goow ‘ Paste ’ s

5.1.3.6.3.1 Counter
The counter is used to configure the counter.

----- Counter

- Preset: 0

5.1.3.6.3.1.1 Unit
Defines the unit of counter

5.1.3.6.3.1.2 Preset
Defines the pre-set value for the counter.

5.1.3.6.4 Totalizer
Configure the channel as a totalizer

5.1.3.6.4.1 Totalizer as Normal Totalizer
Configure the totalizer as normal totalizer for general totalizing applications.
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Math Matht | sl Fed .g/ﬁi

1 2 |3 |4 |s |6 |7 |8 |9 |10 |11 |12 |13 |14 |15 |16 |17 |18 |19 | «]|»
Name: Totalizer21
Desc:
Type: Totalizer y N
Log
DataType: 4 Byte
Value Range: -3.4E+38 ~ 3.46+38
Trigger: Enable v
Method: Instant
Speed: 100ms /Dot
Totalizer: Normal
Input: AT -l
Source: Math1
Action: Disable
Decimal: 1
Period; Sec
Unit:
Preset: 0.0
Low Cut: 0.0
Modbus
Scale: -214748364.8 ~ 214748364.7
Events
Acld
Remove

==l

=]~

5.1.3.6.4.1.1 Input
Input type for the Totalizer. Select Analog Input or DI Pulse counter.

5.1.3.6.4.1.2 Source
Select the source for the Totalizer from Analog input/Math/Counter/Totalizer/DI Pulse counter

T_Dtal izer: Normal
- Input: AI

- Source: Mathi

5.1.3.6.4.2 Totalizer for F0 calculation application

Configure the Totalizer as FO for FO calculation application. FO expression used to calculate FO value will be
displayed for the user reference.

5.1.3.6.4.2.1 Source
The input source T for calculation of FO.

5.1.3.6.4.2.2 Ref.Temp

The reference temperature Tr for FO calculation. Generally, steam pasteurization temperature Tr assumed
as 121.0°C.

5.1.3.6.4.23 Z

The Temperature unit of logarithmic sterilization capability change Z for FO calculation. Generally, Z
assumed as 10°C

5.1.3.6.4.2.4 Time
The time interval Afor FO calculation.
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Totallzer FO

----- Source(T) All
----- Ref Temp.(Tr): 121.0

----- Interual(ﬂt) 1
----- ~Unit: Sec

Matht

1 2 |3 |4 |s |6 |7 |8 |9 |10 |11 |12 |13 |14 |15 |16 |17 |18 |19 1
Namne: Totalizer21
Desc:
Type: Totalizer y N
Log
DataType: 4 Byte
Value Range: -3.4E+38 ~ 3.4E+38
Irigger: Enable v
Method: Instant
Speed: 100ms/Dot
Totalizer: FO
FO( =t 3 10 ~((T-Tr)/Z) )
Source(T): ATl
Ref, Temp.(Tr): 121.0
Z: 10.0
Time
Interval{ Ab): 1
Unit: Sec
Action: Disable
Decimal: 1
Unit:
Presel: 0.0
Low Cut: 0.0
Modbus
Scale: -214748364.8 ~ 214748364.7
Events
Add
Remove

5.1.3.6.4.3 Action
Disables or enables the Totalizer

5.1.3.6.4.4 Decimal
Defines the decimal point for the Totalizer

5.1.3.6.4.5 Period
Select the period for the totalizer. The available options are Seconds, Minutes, Hours and Days

5.1.3.6.4.6 Unit
Defines the unit of the totalizer

5.1.3.6.4.7 Preset
Defines the pre-set value for the Totalizer
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5.1.3.6.4.8 Low Cut

Defines the Low-Cut value for the Totalizer. For example, if 0.0 is set as Low cut, then, if source channel
Al1 is less than 0.0, the Totalizer value will not go to negative.

5.1.3.7 Modbus
The scaling of the channel value in Modbus communication.

5.1.3.8 Events

Events are frequently used for Alarm purposes. The events can be used to operate digital outputs (DO),
Timer, Totalizer, Counter or Report. There is a maximum of five events can be added to each analog input.
Press “Add" to add new event and Press “Remove” to remove selected event

----- E_uents
- Add

----- Pemove

5.1.3.8.1 Type

There are various types of events are available for the user to select for job or alarm purpose. They are
listed as below.

513811 H

It is a high event. When the process value is higher than the high limit, then the alarm or job associated with
this event is actuated.

513812 L

It is a low event. When the process value is lower than the low limit, then the alarm or job associated with
this event is actuated.

5.1.3.8.1.3 HH

It is a high high event. When the process value is higher than the high high limit, then the alarm or job
associated with this event is actuated. This is another limit higher than the high limit for double warning.

5.1.3.81.4 LL

Itis a low low event. When the process value is lower than the low low limit, then the alarm or job
associated with this event is actuated. This is another limit lower than the low limit for double warning.

5.1.3.8.1.5 Dev+

It is a deviation+ event. This event will be triggered by the positive deviation of the process value. The job or
alarm is activated when the process value is deviated by the value higher than setpoint from the previous
process value.

5.1.3.8.1.6 Dev-

It is a deviation- event. This event will be triggered by the negative deviation of the process value. The job or
alarm is activated when the process value is deviated by the value lower than setpoint from the previous
process value.

5.1.3.8.1.7 Error
It is an error event. This event will be activated when there is an error on the input of the channel.

5.1.3.8.2 Setpoint
Setpoint for the event.
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5.1.3.8.2.1 Hysteresis

To avoid the alarm or event been activated too often, Hysteresis value can be defined for the event trigger
setpoint.

5.1.3.8.2.2 Holding time

To avoid the alarm or event been activated too often, the holding time can be defined for the event trigger
setpoint. In the process sometimes SP is reached but it will go down immediately, this might due to process
instability. To avoid this kind of nuisance situations, the holding time can be used to see that PV stays at
above that SP more than the holding time and then only activate the action for that event. The range of
holding time can be set from 1 min to 60 min.

5.1.3.8.3 Log

The event can be logged as an alarm or event. They can be selected from the available options. They are
as below.

5.1.3.8.3.1 Log Alarm
Log the event as Alarm.

5.1.3.8.3.2 Log Alarm (Auto Ack)
Log the event as alarms and acknowledge automatically

5.1.3.8.3.3 Log Event
Log as event

5.1.3.8.4 Job1 & Job2

The job is called as a task to be performed when the event is activated. There are two jobs Job1 and Job2
can be added to perform in any event.

A typical example is to trigger an alarm buzzer in the event of high temperature. Each channel can accept
five different types of events (or alarms) and each event can create two jobs. Please note that a job under
Event is different from a job performed by Operate key. The job is actuated by an event, and the Operate is
actuated by manual control, no event necessary.

Note: Please refer to the section Jobs for full details about various jobs available
5.1.3.9 Examples for Math Channel Application
5.1.3.9.1 Example 1 with Transformation Table

A chemical tank has a non-linear shape. The level is 0 to 1400 CMS. The Recorder should display 0 to 170
Tons as per the following table
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mo [ Input | Ot | Mode
Add 1 0 0
2 D 10 Trpiit
3 400 a0
4 600 a0
Dedele 5 BOD 130
6 1000 150 -
7 1200 1650
B 1400
Copy w
—
(o 4 | Cancel ‘

5.1.3.9.2 Example 2 with Transformation Table
The input of 0 to 20mA for pressure 0 to 150 PSIG is required to display as per the below table.

Mo, | Input [output [
B 1 SO0 34 Mol
7 600 43 e
3 700 53
4 800 &4
5 G0 6
Delete |z jpoun 87 .
71100 10
B 1200 113
o 130.0 77
Copy e
[ra—

The below steps are required to follow.
1. Configure the Al Channel as per the input configuration.

Desct
Type: Lroble
Filter: Dosadobe
Log
Ot lype: 2 fyte

Vakw Range: 32768 ~ 32067
Trigger: Enobie
AMathodk: Jnstant
Spaad: 1 Sec/Dot

Sereor
Typw: Currenit
Uit mA
Harge: 0~X)
Scoko
Uit PSIG
Lowe: D00
High: 15000
Offset: 0.0
Galre 1.0
Moders
Scole: 2000 ~ 800
Funits
Ak

ey

[ [e]>

2. Configure one math channel with the required conversion using the transformation table.
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Math Mathl

2 |3 14 45 16 17 [0 [9 |10 |11 [12 [13 |14 |15 |16 [17 |10 |19 | T
| N Mathill
Dwsc:

Typa: Math A
Log

DotaTypsa: 4 Byte

Valua Flnge: 38«38 ~3.8 138

Triggee: Fradéa v

Mathodk Trstant

Spenincl: | Sec /Dot
Faprossion: A3 od

Scako
Linit
Trarslormation: Vakse
Actopt o waluo out of range: tros

3. Configure the Expression with the input channel
4. Add the Transformation table type as values
5. Create the transformation table with the known values.

1z J3- 4 I3 Jo 7z v |o |0 1y 12 13 fu4 |18 |se |7 |1 | | I:'

Narna! Matht
Desc:
Type: Mathy
Log
DTy
Voo ———ee e et et -
Trigger (Mo [venn [Gutgn 1 e
Mathod! Add (1 50 33
p—r, |2 60 < Ty | S
K] 70 =3 ——
:um\hi ' 50 o4
e, {5 o0 %
Unk pule {6 100 ar -~ } |
Trormfor Pl 1o 100
ALcoy {y 120 113
e gy O PR -
ok
Scaber 3 —‘
Fuwnit
ek .-
Herrmome
= ‘ Covend |

6. Now the Math channel will show the value as per the table.

5.1.3.9.3 Relative Humidity Application
The relative humidity can be calculated using Math Channel application. For this, we need two analog inputs
with RTD input to measure dry bulb temperature and wet bulb temperature. For this example, the recorder
has two analog inputs with RTD input in Al1 to measure dry bulb temperature and Al2 to measure wet bulb
temperature. The below are steps to be followed to calculate the relative humidity.

The relative humidity can be calculated by using the below formulae.

Ew — (0.66875 * (1 + 0.00115 * Tw) * (Td — Tw))
RH = 100

Ed

The formulae can be split into 3 different parts for easier understanding.

1. Calculate Ed with dry-bulb (Td) and wet-bulb (Tw) temperatures using the following equation.
17.502+Td

Ed = 6.112 * e(240.97+Td)

2. Calculate Ew with dry-bulb (Td) and wet-bulb (Tw) temperatures using the following equation.
17.502*xTw

Ew = 6.112 » e 22097+Tw)
In the above equations, the temperatures units are °C.
3. Calculate Relative Humidity (RH) using the following equation
(EW — (0.66875 * (1 4+ 0.00115 * Tw) * (Td — TW)))
RH = * 100

Ed
The units of relative humidity are in %
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Example:

Assume that dry-bulb temperature (Td) = 20°C and wet-bulb temperature (Tw) = 15°C.
17.502%20
Ed = 6.112 * e 24097+20
350.04
Ed = 6.112 * 26097

Ed = 6.112 x ¢(1:3413)
Ed = 6.112 = 3.8240

Ed = 23.372
17.502%15
Ew =6.112 % e(240-97+15)
262.53

Ew = 6.112 % 25597
Ew = 6.112 * ¢(1.0256)
Ew = 6.112 * 2.7888
Ew = 17.045

(17.045 —0.66875 * (1 + 0.00115 * 15) * (20 — 15)> 100
*

23.372
17.045 — 0.66875 * (1.01725) * (5)
H = % 100

23.372
<17.045 — 3.4014)
= k
23.372
<13.6436
= |—] *
23.372 )
RH = 58.376%
3 Math channels are required to calculate one RH.

Td = Al1, analog input for dry bulb temperature (PT100)
Tw =Al2, analog input for wet bulb temperature (PT100)

Math1 = Ed = 6.112"EXP((17.502*Al1)/(240.97+Al1))
Math2 = Ew= 6.112*EXP((17.502*A12)/(240.97+AI2))
Math3=RH= (Math2-(0.66875%(1+0.00115*A12) *(Al1-Al2))/Math1) *100

o e

Mot stehl i
[)

1 [z [3 [« [$ [o [# 1o §o 110 [11 [2z |13 [ [ J1e 1z hs o [ ]*]

Lt
Trorestonrotion) Disabie
Dcirrad: 1
Mockers
Scaba: 204735648 ~ 2047 35584.7

WA =
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MO o) o7

4 !
L2 fa]e [a fo d7 fe o w0 fun b2 [sw [ is 1o a7 [ f19
N Ew
Dt
Type: Math S
Loy
DTy 4 Byt
Vahoe Range: -34E+38 ~ 0 E-38
Triger: Enatik v
Masthodd: fradont
Speod! 100, Dot
xpewsalon: 6,132 %0(( 17,5002 *ALZ) (23097 + A12))
Scols ol
Uit

Troosformnd bon: Disadibe

Decknsd )
Modas

Scale; 214790041 ~ 214 795004.7
Events

Auk)

Resone

t 2 % W |5 |6 |7 |8 Jo [t |11 |12 |3 J1a |15 |56 |17 |18 |10 | ¢

Navw: S
Denc
Type: Math A
Log
Dt ype: 4 Bt ————
Vatue Range; L85 ~ 4
Trigoer: Enatde v

Methexd: Tostand

Trovsionmation: Disabio

Doceral: 1
NModkers

Scalel ZUNTIEIOAS ~ 2IAT AT
Ewnts

Ackd

Rermove

L] |~ =

Now Math3 will display Relative humidity in %

Math channels are virtual channels. They contain measured values based on equations. These values can
be recorded similar to physically connected Analog inputs and display as digital values, trends, bar graphs
etc.

5.1.3.9.4 Counter Example

The user requires the number of occurrences of an event in a day. The pressure switch in DI1 goes logic
high is considered as an event in this application. The Pressure switch is connected in DI1. The High signal
indicates the high pressure.
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19 (20 21 |2 |2 [ |35 (26 |20 [20 [2 [0 [0 (% [0 (e |55 (36 fo7 | 4>

Nawrws: Counder |
Desc
Typ! Conniir a“
Lng
DalaType: 4 Byte
Valoe Parwge: -34E+38 ~ 036 +38
Tragoee : Eratibe v
Method: Irstint
Speed! 100ms, Dot

Conndar
Uit .

Prosct: 0
Modus

Scodes 214100040 ~ 214750047
Evordts

Hotreren

Ol = |
|l L 13 {4 [5 Je |7 |o 19 [s0 |1 Doz |

Sawrn: DE1
Dot
Type! Logc Lowed -~
Mo
scabe O o 203N
Ewenidx
add B, £
Rusecren
1
Type: M
Hedchng Thrm: Disadrie o
Loxg: N Action
bl ardin Lonnior

¥
W02 No Acthon

t 2 13 Jeo |5 Je |r |8 {9 [w fus Fez 63 Jae Ja6 fuo |17 18 fre |0

Twea: Dady
Action: Drke
T -~

Mo 0

Mabit: Loy Mapert Cotrdir | v
oky wit Constey Coarder

=]

ANEE

The counter value will be logged in the report and reset to start the count of the next day. The Historical

report can be viewed in the Event mode Report tab with the selection of Daily mode.
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5.1.3.9.5 Totalizer Example

Water flow rate is in M*/Sec. The user needs to know about total water discharged and daily reports

Mathod: Satant

Sppwanc): 100NN, Dot
Totadine

Irgut: Al po]

Actiors Trebde

Dexcirrml: 1

Puriod: Sex

et

Freset: 00

Lowy ot 00
Morkan

S J1AND0AN ~ 24748004,
Ewanls

A

Reanowe

(==

Thwsr

J10 J1r [ 13 | |

: LN
- N

i fw L e e |

-
t 42 |3 fa > Jo {7 18 |o

Type: Doy

Artion: Drotde

I EIES =
The Totalizer value will be logged in the report and reset to start the totalizer of the next day. The Historical
report can be viewed in the Event mode Report tab with the selection of Daily mode. The Weekly and

monthly report can also be viewed by changing the mode.

5.1.4 Analog Output
The Analog Output card dip switches need to be set for the required output type. The default setting set to
Voltage Output. For Current Output Set Dip Switches 1to 5 to ON and 6 to 8 to OFF. The below figure

shows the Dip Switches setting on the AO Card.
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After entering the Configuration menu, in the Channel, select AO then Press the “Enter” softkey to get into
AO Channel configuration menu. It displays the |AO channel AO1 as the first AO channel configuration
4 >

page. Press directional navigation keys at the bottom to select other channels. Press

directional keys

on the right-hand side to select the column. After completing

' . e L
Configuration, press| = ‘ softkey, then press softkey to return to the main display. All
configurations will be saved automatically.

: l: I3 |2 % |6 |7 l& [9 [w [ |52 |

Typwe: Ourrved
s 5 20mA ‘
Exprassion: 4+ (20-4 )Y (ALL-(-200))/(1100-(-200))
Modbus e —
Scale; 32,008~ 32,67
v
-t

I =] -

Copy: copy the channel configuration from one channel to another channel.
Paste: Paste the copied configuration to the channel.
Press Copy key in the source channel and press paste key in the destination channel.

5.1.4.1 Desc
The description of a specific channel on the recorder.
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5.1.4.2 Type

The type of analog output channel. The analog output channel can be configured as Voltage or Current.
The output menu will differ depends on the selection of Type.

5.1.4.3 Output

Select the required output. The available options are Disable, 0 to 20mA and 4 to 20mA for current output
and Disable, 0 to 5V, 1 to 5V and 0 to 10V for Voltage output

5.1.4.4 Expression

The expression required for retransmission. Once the user enters the expression menu the pop-up window
will show the option for the user to configure the expression. The pop-up window consists of Source,
Operator and keyboard.

‘4+(20—4)*(A11—(—200))/(1100—(—200)) ‘
Source
Target
Source 4 5 6 BS
y 9 1 2 3 - <--
Operator .
+ -
SIN - f /
COS b 4
EXP
SQRT ( ) A 0 End
LN
LOG I
ABS oK Cancel
POW hd

The Source consists of all available Analog inputs, Digital Inputs, Math inputs, external channels. The
Operator consists of available mathematical expressions. Use Source, Operator and keyboard to define the
Math equation.

5.1.4.41 Available Math Expressions
The available math expression for the user to configure the math expressions is as below.

FDC_PR-Series_User_Manual_UMFPR01-A_Jan-2021.docx

Expressions Mathematics Functions
+ Addition
- Subtraction
¥ Multiplication
/ Division
SIN(x) sin(x)
COS(x) cos(x)
EXP(x) e"
SQRT(x) Square root of x
LN(x) log,(x)
LOG(x) l0g4()
ABS(x) Absolute of x

Page 104 of 487



Expressions Mathematics Functions

POW (x, y) X!

ROUND(x) The closest integral number to x
HI (x, y) The bigger value between x and y
Lo (x,Y) The smaller value between x and y

INV(x) 1/x
TG(x) tan(x)
CTG(x) 1/tan(x)
ASIN(x) Sin(x)
ACOS(x) Cos™(x)
ATG(x) Tan™(x)
X%y Remainder of xly
XMy X/

The analog output expression should follow the below syntax for the expression.
Minimum Output + [(Maximum Output — Minimum Output ) * (Input
— Input Low Scale)]/(Input High Scale — Input Low Scale)
For example, AO1 is required to retransmit current output 4 to 20mA corresponds to Al1 scaled with -120°C
to 1000°C should have the expression as below.
4+ (20-4) *(Al1-(-120)) / (1000-(-120))

5.1.4.5 Modbus
The scaling of the channel value in Modbus communication.

5.1.5 Digital Output

After entering the Configuration menu, in the Channel, select DO then Press the “Enter” softkey to get into
DO Channel configuration menu. It displays the DO channel DO1 as the first DO channel configuration

4 4

page. Press directional navigation keys at the bottom to select other channels. Press

directional keys on the right-hand side to select the column. After completing

Configuration, press| softkey, then press
configurations will be saved automatically.

softkey to return to the main display. All

2 |3 |s s Je |7 e je |10 |31 |2z |

e Disalsla

Sonles: D~ OXS

‘ | > | Copy | Pt | Dok
Copy: copy the channel configuration from one channel to another channel.
Paste: Paste the copied configuration to the channel.

Press Copy key in the source channel and press paste key in the destination channel.
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5.1.5.1 Desc
The description of a specific channel on the recorder.

5.1.5.2 Reverse
The Reverse option is Enable or Disable. If it is enabled then the output state of DO will be reversed.

For example, when reverse is disabled, the relay output is Normally Open (NO). If the application requires
that the output should be Normally Closed (NC) relay at Recorder, then enable “Reverse” for the selected
Digital Output. The Relay output will be normally closed.

5.1.6 External

The external channel is used to read the data from external devices with Modbus communication. In this,
the recorder will act as a Master and read the data from Modbus slaves. The data will be logged and
displayed by using External channels. The no of available External channels will be varied depends on the
recorder model. The available External channel on the different recorder models as below.

No of External Channels 24 48 96

After entering the Configuration menu, in the Channel, select External then Press the “Enter” softkey to get
into the External Channel configuration menu. It displays the External channel External 1 as the first

External channel configuration page. Press directional navigation keys < | 4 at the bottom to

select other channels. Press directional keys

on the right-hand side to select the column.

. ) . &_ .
After completing Configuration, press‘ - ‘softkey, then press softkey to return to the main
display. All configurations will be saved automatically.

12 13 Ja |5 |6 |7 |8 |9 [1o |ix |12 |13 |14 |15 |6 57 18 [1e | e

Dasc:
Type: Enable A
Log
Datalypea: 4 Byte
Value Bange: -3.3E+38 ~ 3.% +38
Trigger: Enable v
Method: Instont
Spead: 100ms Dot
Machus Registar Value Corversion
Datalype: 2 Byte 1
Formula
A = (VML) MM )Y (AH-AL) AL
M o= ((AAL) (AH ALY VML) oML
Modbus Pegister Valua(M) Ranga
Low(ML): 0,0
High{Mi): 655350
Actual Value(A) Range
Uit
Lowl(AL): O
HIgh{AH): 65535
Mochus
Scale: 0 ~ 65535
Events
Add
Remone

C| oy | o | |

Copy: copy the channel configuration from one channel to another channel.
Paste: Paste the copied configuration to the channel.
Press Copy key in the source channel and press paste key in the destination channel.
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5.1.6.1 Name

Enables the user to define the name for each channel with a maximum of 18 characters.

Select “Name”, then press “Enter”, softkey, a keyboard with several keys will appear. Press “Shift” to select
special characters. Press “Caps” to select capital letters. Press softkey “OK” after entering a new channel
name.

5.1.6.2 Desc
The description of a specific channel on the recorder.

5.1.6.3 Type
Option available to enable or disable the channel

5.1.6.4 Log

5.1.6.4.1 Data Type

The data type for logging is 2 bytes.
2-byte range: -32767 to +32767

5.1.6.4.2 Trigger

Two options are available for the user to select.
1. Disable: Select disable while the recording of a specific channel is not required at this time
2. Enable: Select enable while the recording of a specific channel is required at this time

5.1.6.4.3 Method

This is the method of logging measured data. Select the column Method and press Enter. Then choose the
required Log method from the available methods Instant, Average, Minimum or Maximum of data.

5.1.6.4.3.1 Instant
Logging the last measured data at the logging interval

5.1.6.4.3.2 Average
Logging the averaged of sampled measured data at the logging interval

5.1.6.4.3.3 Minimum
Logging the minimum of sampled measured data at the logging interval

5.1.6.4.3.4 Maximum
Logging the maximum of sampled measured data at the logging interval
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5.1.6.4.4 Speed

It is the logging speed (recording speed) of measured data. The available log speeds are as below.
1. 100 msec/dot

. 1 Sec/dot

. 2 Sec/dot

. 5 Sec/dot

. 10 Sec/dot

. 15 Sec/dot

. 20 Sec/dot

. 30 Sec/dot

9. 1 min/dot

10. 2 min/dot

11. 5 min/dot

12. 15 min/dot

13. 1 hour/dot

14. 2 hour/dot

O NO O~ Wi

5.1.6.5 Modbus Register Value Conversion

5.1.6.5.1 Data Type

The data type for logging is 2 byte or 4 bytes
2-byte range: 0 to 65535
4-byte range: 0 to 4294967295

5.1.6.5.2 Modbus Register Value Range (M)
The user can configure the Modbus data range low (ML) and high (MH) according to the device connected.

5.1.6.5.3 Actual Value Range (M)

The user can configure the Engineering unit, Actual value range low (AL) and Actual value range high (AH)
as per the device.

5.1.6.6 Modbus
The scaling of the channel value in Modbus communication.

5.1.6.7 Events

Events are frequently used for Alarm purposes. The events can be used to operate digital outputs (DO),
Timer, Totalizer, Counter or Report. There is a maximum of five events can be added to each analog input.
Press “Add” to add new event and Press “‘Remove” to remove selected event

5.1.6.7.1 Type

There are various types of events are available for the user to select for job or alarm purpose. They are
listed as below.

5.1.6.711 H

It is a high event. When the process value is higher than the high limit, then the alarm or job associated with
this event is actuated.

51.6.71.2 L

It is a low event. When the process value is lower than the low limit, then the alarm or job associated with
this event is actuated.
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5.1.6.7.1.3 HH

Itis a high high event. When the process value is higher than the high high limit, then the alarm or job
associated with this event is actuated. This is another limit higher than the high limit for double warning.

5.1.6.71.4 LL

It is a low low event. When the process value is lower than the low low limit, then the alarm or job
associated with this event is actuated. This is another limit lower than the low limit for double warning.

5.1.6.7.1.5 Dev+

It is a deviation+ event. This event will be triggered by the positive deviation of the process value. The job or
alarm is activated when the process value is deviated by the value higher than setpoint from the previous
process value.

For example,

Setpoint =10

At 10.00.01 Hrs, Tag1=40

At 10.00.02 Hrs, Tag1 = 51 Then, job or alarm is activated
5.1.6.7.1.6 Dev-

It is a deviation- event. This event will be triggered by the negative deviation of the process value. The job or
alarm is activated when the process value is deviated by the value lower than setpoint from the previous
process value.

For example,
Setpoint =10
At 10.00.01 Hrs, Tag1=40
At 10.00.02 Hrs, Tag1 = 29 Then, job or alarm is activated.

5.1.6.7.1.7 Error
It is an error event. This event will be activated when there is an error on the input of the channel.

5.1.6.7.2 Setpoint
Setpoint for the event.

5.1.6.7.2.1 Hysteresis

To avoid the alarm or event been activated too often, Hysteresis value can be defined for the event trigger
setpoint.

5.1.6.7.2.2 Holding time

To avoid the alarm or event been activated too often, the holding time can be defined for the event trigger
setpoint. In the process sometimes SP is reached but it will go down immediately, this might due to process
instability. To avoid this kind of nuisance situations, the holding time can be used to see that PV stays at
above that SP more than the holding time and then only activate the action for that event. The range of
holding time can be set from 1 min to 60 min.

51.6.7.3 Log

The event can be logged as an alarm or event. They can be selected from the available options. They are
as below.

5.1.6.7.3.1 Log Alarm

Log the event as Alarm.
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5.1.6.7.3.2 Log Alarm (Auto Ack)
Log the event as alarms and acknowledge automatically

5.1.6.7.3.3 Log Event
Log as event

5.1.6.7.4 Job1 & Job2

The job is called as a task to be performed when the event is activated. There are two jobs Job1 and Job2
can be added to perform in any event.

A typical example is to trigger an alarm buzzer in the event of high temperature. Each channel can accept
five different types of events (or alarms) and each event can create two jobs. Please note that a job under
Event is different from a job performed by Operate key. The job is actuated by an event, and the Operate is
actuated by manual control, no event necessary.

Note: Please refer to the section Jobs for full details about various jobs available and section
communication for more details about External Channel.

5.2 Controller

This will allow the user to configure the PID process control card. The maximum no of PID Process control
cards will vary depends on the recorder model as described below

No of PID Process control car¢ 4 4 8

After entering the Configuration menu, in the Channel, select Controller then Press the “Enter” softkey to
get into Controller Channel configuration menu. It displays the Controiler channel C1 as the first Controller
4 4

channel configuration page. Press directional navigation keys at the bottom to select other

channels. Press directional keys on the right-hand side to select the column.  After

. ) . &_ o
completing Configuration, press‘ - ‘softkey, then press softkey to return to the main display.
All configurations will be saved automatically

iz 3 |4 |s |6 |7 |8 |
Formmetbers
Dsfmult il
Charwed
-
P |
4 | 3 Bk

FDC_PR-Series_User_Manual_UMFPR01-A_Jan-2021.docx Page 110 of 487



5.2.1 Name

Enables the user to define the name for each channel with a maximum of 18 characters.

Select “Name”, then press “Enter”, softkey, a keyboard with several keys will appear. Press “Shift” to select
special characters. Press “Caps” to select capital letters. Press softkey “OK” after entering a new channel
name.

5.2.2 Parameter
This will allow the user to configure the PID Control function on the Process Control Card. Press Parameter

and then press " Enter Softkey to access the parameter configuration table. In the Configuration
table, the user can edit the parameters of the Process Control Card as per their requirement by selecting

the desired parameter using the UP-DOWN keys —* _¥_ and then press the Enter Softkey_ .

The Enter Softkey will be disabled for the restricted parameters.

Madchil -2 L

[ [

Nawres; €1
Parameders
Dttt

Charnel

e 3
1 =1 oo g A
2 e o0 —
3 M 000 v
3 AW 100
A 1000 i
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ST o0 L cowel
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5.2.2.1 Parameter Configuration

The below table will explain the available parameters and their functions.

Parameter | Parameter Range’B Default Unit*E
Notation | Description Value
: Low: SP1L 100.0°C
SP1 Setpoint 1 High: SP1H (2120°F) |V
: Low: 0 .
TIME Dwell Time High: 6553.5 0.0 Minute
If AMMEN= Range of A1SP same as
the range of
: PV1.H, PV1.L IN1 100.0°C |,
A1SP Alarm 1 Setpoint PVZH. PV2L N2 (212.0°F) E1
P1.2H,P1.2L,D12H
Dol IN1, IN2
Low: -200.0°C
Alarm 1 Deviation | (-360.0°F) 10.0°C .
ATDV Value High: 200.0°C (18.0°F) Ef
(360.0°F)
If AIFN= Range of A1SP same as
the range of
: PV1.H, PV1.L IN1 100.0°C |,
A2SP Alarm 2 Setpoint PVZH. PV2L N2 (212.0°F) *E2
P1.2H,P1.2L,D12H
D12l IN1, IN2
Low: -200.0°C
Alarm 2 Deviation | (-360.0°F) 10.0°C .
A2DV Value High: 200.0°C (18.0°F) £
(360.0°F)
Low: 0°C
RAMP Ramp Rate (0°F) 0.0 *E3
High: 500.0°C '
(900.0°F)
Offset Value for P | Low: 0 0
OFST | control High: 100.0 250 &
Low: -200.0°C
PV1 Shift (offset) | (-360.0°F)
SHIF Value High: 200.0°C 00 PV1
(360.0°F)
Low: 0°C
Proportional Band 1| (0°F) 10.0°C
PB1 Value High: 500.0°C (180°F) | PV
(900.0°F)
Integral Time 1 Low: 0
Tl Value High: 1000 100 Sec
Derivative Time 1 | Low: 0
101 Value High: 360.0 250 Sec
Cooling Low: 1
CPB Proportional Band | High: 255 100 % of PB
Value
Heating-Cooling Low: -36.0 0
DB Dead Band High: 36.0 0 % of PB
If PVYMD= | Range of SP2 same as the range of|
: PV1 IN1 37.8°C
SP2 Setpoint 2 =V IN2 (100.0°F) PV
P1-2, P2-1 IN1, IN2
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Parameter | Parameter Range*B Default Unit*E
Notation | Description Value
Low: 0°C
Proportional Band 2 (0°F) 10.0°C
PB2 Value High: 500.0°C (180°F | PV
(900.0°F)
Integral Time 2 Low: 0
T2 Value High: 1000 100 Sec
Derivative Time 2 | Low: 0
1D2 Value High: 360.0 250 Sec
Output! ON-OFF | Low: 0.1
OTHY Control Hysteresis | High: 55.6°C (100.0°F) 01 PV
Hysteresis Control | Low: 0.1 .
ATHY of Alarm1 High: 10.0°C (18.0°F) 01 E1
Hysteresis Control | Low: 0.1 .
AZHY of Alarm2 High: 10.0°C (18.0°F) 01 E2
Output 1 Power Low: 0 0
PL1 Limit High: 100 100 &
Output 2 Power Low: 0 o
PL2 Limit High: 100 100 &
Parameter Display -
Value Symbol Description
0 J_TC J Type Thermocouple
1 K_TC K Type Thermocouple
2 T_TC T Type Thermocouple
3 E_TC T Type Thermocouple
4 B_TC B Type Thermocouple
5 R_TC R Type Thermocouple
6 S_TC S Type Thermocouple
7 N_TC N Type Thermocouple
8 L_TC L Type Thermocouple
9 PTDN PT 100 Ohms DIN
Curve
IN IN1 Sgnsor Type 10 PTJS PT100 Ohms JIS | | 4 (0)
Selection Curve
4-20mA Linear
" 4-20 Current Input
0-20mA Linear
12 0-20 Current Input
13 0-1V 0-1V Linear Voltage
Input
14 0-5V 0-5V Linear Voltage
Input
15 1-5V 1-5V Linear Voltage
Input
16 0-10 0-10V Linear Voltage
Input
17 SPEC Special defined
sensor Curve
Parameter Display e
Value Symbol Description
0 °C DegreSn(i)teIsius
IN1U IN1 Unit Selection 1 - Degree Fahrenhel 0(1)
Unit
2 PU Process Unit
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Parameter | Parameter Range*B Default Unit*E
Notation | Description Value
Parameter Display Description
Value Symbol Pt
; : 0 NO-DP No Decimal Digit
DP1 IN1 Decimal Point 1 1.DP | One Decimal Digif | 1
Selection 2 2.DP | Two Decimal Digis
Three Decimal
3 3-DP Digits
IN1 Low Scale Low: -19999 .
NTL | value High: 45536 0 ES
IN1 High Scale Low: -19999 .
INTH ] Value High: 45536 1000 Lo
Low: -19999
0.0°C
SPIL SP1LowScale | yigh: 45536 ey | PV
Value 9 (32.0°F)
; Low: -19999 1000.0°C
SP1 High Scale : -
SP1H Value High: 45536 (1832.0°F) PV
Parameter Display e
Value Symbol Description
0 NONE IN2 No Function
Current Transformer,
! CT Input
4-20mA Linear
2 4-20 Current Input
: 0-20mA Linear
IN2 g\IZ Slgnal Type 3 0-20 Current Input 1
election 4 0-1V 0-1V Linear Voltage
Input
0-5V Linear Voltage
5 0-5V Input
6 1-5V 1-5V Linear Voltage
Input
0-10V Linear Voltage
7 0-10 Input
Pa\'z::;ter Display Symbo Description
0 °C Degree Celsius Unit
IN2U IN2 Unit Selection — | 2
1 °F Degree Fahrenheit
Unit
2 PU Process Unit
Parameter Display -
Value Symbol Description
: . 0 NO-DP No Decimal Digit
DP2 IN2 Degmal Point 1 1-DP One Decimal Digit| | 1
Selection 2 2.DP | Two Decimal Digits
3 3.DP Three Decimal
Digits
Low: -19999
IN2L IN2 Low Scale . 0 *E6
Value High: 45536
IN2 High Scale Low: -19999 .
INZH Value High: 45536 1000 £
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Parameter | Parameter Range*B Default Unit*E
Notation | Description Value
Parameter | Display o
Value Symbol Description
0 NONE Event Input No Function
SP2 Activated to replace
1 SP2 SP1
PB2, TI2, TD2 Activated to
2 PID2 | ohlace PB1, TH, TD1
SP2, PB2, TI2, TD2
EIFN Event Input 3 SP.P2 | Activated to replace SP1, 1
Function PB1, TI1, TD1
4 RS.A1 Reset Alarm 1 Output
5 RS.A2 Reset Alarm2 Output
6 RA12 Reset Alarm1 & Alarm2
Output
7 D.O1 Disable Output1
8 D.02 Disable Output2
9 D.01.2 | Disable Output1 &Output 2
10 LOCK Lock All Parameters
Parameter Display o
Value Symbol Description
. Reverse
OUT1 Output 1 Function 0 REVR (Heating)Control Action 0
1 DIRT Direct (Cool!ng) Contro
Action
Parameter Display _n
Value Symbol Description
0 RELY Relay Output
Solid State Relay
! SSRD Drive Output
| 9 SSR Solid gfﬁéeu tRelay
Oo1TY Output 1 Signal 3 420 4-20mA Current 0
Type i Module
0-20mA Current
4 0-20 Module
5 0-1v 0-1V Voltage Module
6 0-5V 0-5V Voltage Module
7 1-5V 1-5V Voltage Module
8 0-10 0-10V Voltage Modulg
Output 1 Cycle Low: 0.1
CYC1 , . 18.0 Sec
Time High: 100.0
Select BPLS (Bumpless transfer) or 0.0 ~
100.0
Output 1 Failure | . , o
O1FT Transfer Mode %o Ito continue output 1 control function as the | BPLS %o
unit
fails, power starts or manual mode starts.
Parameter Display o
Value Symbol Description
. 0 NONE No function
OuUT2 Output 2 Function 0
1 COooL PID Cooling Action
3 DCPS DC Powgr supply
module installed
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Parameter | Parameter Range*B Default Unit*E
Notation | Description Value
Parameter Display o
Value Symbol Description
0 RELY Relay Output
Solid State Relay
! SSRD Drive Output
| 2 SSR Solid g}ﬁ:ﬁj tRelay
02TY Output 2 Signal 3 420 4-20mA Current 0
Type i Module
0-20mA Current
4 0-20 Module
5 0-1V 0-1V Voltage Module
6 0-5V 0-5V Voltage Module
7 1-5V 1-5V Voltage Module
8 0-10 0-10V Voltage Modulg
Output 2 Cycle Low: 0.1
CYC2 | ime High: 100.0 18.0 Sec
Select BPLS (Bumpless transfer) or 0.0 ~
i 100.0 % to continue output 1 control function
O2FT Output 2 Failure blocc p BPLS %
Transfer Mode as the unit fails, power starts or manual mode
starts.
Parameter Display e
Value Symbol Description
0 NONE No alarm function
1 TIMR Dwell timer action
2 DEHI Deviation high alarm
3 DE.LO Deviation low alarm
4 DB.HI Deviation band out of
band alarm
5 DBLLO Deviation band in band
alarm
6 PV1H IN1 process value high
alarm
7 PV L IN1 process value low
alarm
: IN2 process value high
A1FN Alarm 1 Function 8 PV2H alarmm 2
9 PV2.L IN2 process value low
alarm
10 P12 H IN1 or IN2 process
value high alarm
1" P1oL IN1 or IN2 process
value low alarm
IN1 IN2 difference
12 D1.2H process value high
alarm
13 D12L IN1 IN2 difference
process value low alarm
14 LB Loop break alarm
15 SENB Sensor break or A-D

fails
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Parameter | Parameter Range*B Default Unit*E
Notation | Description Value
Parameter Display o
Value Symbol LI
: 0 NORM Normal alarm actior
A1TMD Qlla(rjm 1 Operation 1 LTCH Latching alarm | | O
ode action
2 HOLD Hold alarm action
3 LT HO Latchmg & Hold
action
Parameter Display e
Value Symbol Lzl
Alarm 1 Failure 0 of | Alarm Output OFF as | 4
ATFT unit Fails
Transfer Mode
Alarm Output ON as
1 ON o
unit Fails
Parameter Display _n
Value Symbol Description
0 NONE No alarm function
1 TIMR Dwell timer action
2 DE.HI Deviation high alarm
3 DE.LO Deviation low alarm
4 DB.HI Deviation band out of
band alarm
5 DBLO Deviation band in band
alarm
6 PV1 H IN1 process value high
alarm
7 PV1 L IN1 process value low
alarm
: IN2 process value high
A2FN Alarm 2 Function 8 PV2H alarmm 2
9 PV2L IN2 process value low
alarm
10 P12 H IN1 or IN2 process
value high alarm
1" P12L IN1 or IN2 process
value low alarm
IN1 IN2 difference
12 D1.2H process value high
alarm
13 D12L IN1 IN2 difference
process value low alarm
14 LB Loop break alarm
15 SEN.B Sensor brgak orA-D
fails
Parameter Display ‘e
Value Symbol Description
0 NORM Normal alarm actior]
Alarm 2 Operation Latching alarm
A2MD Mode ! LTCH action 0
2 HOLD Hold alarm action
3 LT.HO Latchlng & Hold
action
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Parameter | Parameter Range*B Default Unit*E
Notation | Description Value
Parameter Display e
Value Symbol Lzl
Alarm 2 Failure Alarm Output OFF as|
A2FT 0 OFF g 1
Transfer Mode unit Fails
1 ON Alarm O.utpu.t ON as
unit Fails
Parameter Display o
Value Symbol Description
Self-Tune Function Auto tuning (Self Tune)
SELF Selection 0 NONE Function disabled 0
Auto tuning (Self Tune)
1 YES Function Enabled
Parameter Display e
Value Symbol Description
Sleep mode Sleep Mode Function
. . 0 NONE X
SLEP Function Selection disabled 0
Sleep Mode Function
! YES Enabled
Parameter Display e
Value Symbol Description
0 PV Use PV1 as Process
Value
1 PV Use PV\Z/aeEeProcess
PVMD PV Mode Selection Use PV1-PV2 0
2 P1-2 Difference as Process
Value
Use PV2-PV1
3 P2-1 Difference as Process
Value
Parameter Display _n
Value Symbol Description
Format of Setpoinf Setpoint2 (SP2) is an
SP2F 2 Value 0 ACTU Actual Value 0
Setpoint2 (SP2) is a
1 DEVI Deviation Value
Parameter Display _n
Value Symbol Description
0 second time
0 0
constant
1 0.2 0.2 second time
constant
9 05 0.5 second time
constant
3 1 1 second time
Filter Damping 5 Cons(tja”tt,
FILT Time Constant of 4 2 | ]2
PV 5 seconds time
5 5
constant
6 10 10 seconds time
constant
7 20 20 seconds time
constant
8 30 30 seconds time
constant
9 60 60 seconds time
constant
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Parameter | Parameter Range*B Default Unit*E
Notation | Description Value
Parameter Display Descriotion
Value Symbol Pt
Use SP1 or SP2
0 SP1.2 (depends on EIFN) as
setpoint
1 MINR Use minute ramp rate as
Setpoint Mode setpoint
SPMD Selection ” HRR Use ho:;{sgiwrﬁ rateas| | 0
3 PV Use IN1 process value
as setpoint
4 PV Use IN2 process value
as setpoint
5 PUMP Selected for pump
control
Historical Error Low: 0
ERR1 Record 1 High: 65535 0
Historical Error Low: 0
ERR2 Record 2 High: 65535 0
OUT1 Bumpless | Low: 0.00 o
BPL1 Transfer Value High: 100.00 to
OUT2 Bumpless | Low: 0.00 o
BPL2 Transfer Value High: 100.00 &
Parameter Display Descriti
Value Symbol escription
Default File Perform Default Setting
FILE Selection 0 0 by using °C File
1 1 Perform Default Setting
by using °F File
Current Process | Low: -19999
PV Value High: 45536 PV
Current setpoint | Low: -19999
SV Value High: 45536 PV
Current Output 1 | Low: -0.00 0
MV1 Value High: 100.00 &
Current Output 2 | Low: -0.00 0
Mv2 Value High: 100.00 &
Conditional Code
ALM of parameters
Resolution and
Current Alarm
Status
DV Current Deviation Lc.>w:.-12600 PV
(PV-SV) Value High: 12600
Low: -19999 %
PV1 IN1 Process Value High: 45536 =)
Low: -19999 %
PV2 IN2 Process Value High: 45536 E6
Current Low: 0
PB Proportional Band | High: 500.0°C PV
Value (900.0°F)
Current Integral | Low: 0
Tl Time High: 4000 Sec

Value
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Parameter | Parameter Range*B Default Unit*E
Notation | Description Value
Current Derivative | Low: 0
D Time High: 1440 Sec
Value
EROR Current Error Codeg Refer Note B34
Parameter
Product
Program Value
Identification 4.XX BTC-430§;§$:’%|§L&(;':P;DR Process
Code
PROG Contains
Program
Number and
Version
Number
Parameter Value Description
X.0 Perform normal mode
XA Enter calibration mode
Contains X.2 Enter auto-tuning mode
Lockout X.3 Enter failure mode
MODE Status code X4 Enter manual mode
and Current X.5 Enter sleep mode
system mode 0.X Unlock condition
1.X SP1, SEL1 SEL5 are unlocked
2.X Lock all parameters except SP1
3.X All parameters are locked
Cold Junction Low: -40.0°C
CJCT Compensatio High: 90.0°C °C
n
Temperature
Current Process | Low: -16383
PVR Rate High: 16383 PV/min
Value
Maximum Process | Low: -16383 .
PVRH Rate Value High: 16383 PV/min
Minimum Process | Low: -16383 .
PVRL Rate Value High: 16383 PV/min
Current Target Low: -19999
SPC Value of High: 45536 PV
setpoint
Notes

*B: The ranges of some parameters are dependent on the input types. The range of IN1 and IN2 for various
input type is shown in the following table

Input Type Range Low Rang High
J_TIC -120°C(-184°F| 1000°C(1832°F)
K_T/C -200°C(-328°F| 1370°C(2498°F)
T_TIC -250°C(-418°F|  400°C(752°F)
E_TIC -100°C(-148°F|  900°C(1652°F)
B_TIC 0°C(32°F) | 1820°C(3308°F)
R_T/IC 0°C(32°F) | 1767.8°C(3214°F
S_TIC 0°C(32°F) | 1767.8°C(3214°F
N_T/C -250°C(-418°F| 1300°C(2372°F)
L_T/C -200°C(-328°F|  900°C(1652°F)

PT100_DN -210°C(-346°F|  700°C(1292°F)
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Input Type Range Low Rang High
PT100_JS -210°C(-346°F| 600°C(1112°F)
CT 0 Amps 90 Amps
Linear (mA or Voltage -19999 45536

5-1 PID Process Control Card Input Types

*B33: Description of Alarm Value

=BIN2K

If BIN2= 8~18, then
BIN2K=00

If BIN2=1, then BIN2K=01
If BIN2=19, 21, 22, 23 then
BIN2K=10

Otherwise, BIN2K=11

MSB
1514

=BIN1K

If BIN1<11, then BIN1K=00
If 11< BIN1<17, then
BIN1K=01

Otherwise, BIN1K=10

a

1312 1110

9 8 1

=DP2K=DP2

a

=DP1K=DP1

a

=0

=BPVMDK

If BPYMD=1 then
BPVMDK=0
Otherwise BPVYMDK=1

6 5

|
(584

—

LSB

\ 4

=ALMK

=00: No Alarm
activated

=01: Alarm 1
activated

=10: Alarm 2
activated

=11: Alarm 1 &
alarm 2 activated

v

=A1FNK

If ATFN =8, 9 then
A1TFNK =0
Otherwise A1TFNK =1

A
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=A2FNK

If A2FN =8, 9 then
A2FNK =0
Otherwise A2FNK =1

v

=AOFNK

If AOFN =0, 2, 3 then
AOFNK =00

If AOFN = 1 then
AOFNK =01

If AOFN =4, 7 then
AOFNK =10

If AOFN =5, 6 then
AOFNK =11
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*B34: Error Messages

Error| Display o . .
Code| Symbol Error Description Corrective Action
lllegal setup values used: PV1 is used fon Check and correct setup values of PVMD and
1 Er 01 both PVMD and SPMD that is SPMD, PV and SV can't use the same value for
meaningless for control. normal control
lllegal setup values used: PV2 is used for
2 Er02 | both PVMD and SPMD that is Same as error code1
meaningless for control
lllegal setup values used: P1-2 or P2-1 is| Check and correct setup values of PVMD and
used for PVMD while PV1 or PV2 is used SPMD.
3 Er03 | for SPMD. Dependent values are used | The difference between PV1 and PV2 can't be
for PV and SV will produce the incorrect | used for PV while PV1 or PV2
result of control is used for SV
, . Check and correct setup values of OUT2, PB1,
llegal setup values used: COOL is used | pgy 114 119 and QUTT. IF OUT2 is required
for OUT2, but DIRT (cooling action) is ,
) for cooling control, the control should use PID
4 Er04 | already used for OUT1 or PID mode is _ L
: mode (PB =0, Tl =0) and OUT1 should use
not used for OUT1 (that is PB1 or PB2 . . . .
- - reverse mode (heating action), otherwise, don't
=0, and T or TI2 =0) :
use OUT2 for cooling control
lllegal setup values used: unequal IN1U
.| Check and correct setup values of IN1U
and IN2U or gnequal DP1 and DP2 while "IN2U. DP1, DP2, PVMD, SPMD, A1FN or
P1-2 or P2-1 is used for PVMD or, PV1 o . : .
S Er05 . A2FN. Same unit and decimal point
PV2 is used for SPMD or, P1.2.H, P1.2.L :
) Should be used if both PV1 and PV2 are used
D1.2.Hor D1.2.L is used for ATFN or
AOFN. for PV, SV, alarm1 or alarm 2.
, Check and correct setup values of OUT2 and
6 | Er0p | 09)selLpuales usek DITZ select | A2EN, OUT2 will not perform alarm function i
A2FN select NONE.
lllegal setup values used: Dwell timer Check and correct setup values of A1FN and
7 Er07 | (TIMR) is selected for both A1FN and A2FN. Dwell timer can only be properly used fo
A2FN. single alarm output.
1.Correct the communication software to meet
the protocol requirements
Communication error: receive an error | 2. Add a terminating resistor to the multi-drop
9 Er 09 due to parity error, framing error, overrun| link (RS-485) to minimize the noise.
error, receive buffer full error, frame 3. Use twisted-pair wire for RS-485 interface
check-sum error or receive disturbed connection to minimize the noise.
4. Check the polarity of RS-485 interface
connection.
10 | Er10 | Communication error: bad function code Correct the cqmmumcatlon software to meet the
protocol requirements.
1 Er 11 Communication error: register address | Don't issue an over-range address of the
out of range register to the slave.
12 | Er12 Communication error: access a non- Don't issue a non- existent parameter to the
existent parameter slave.
Communication error: attempt to write a | Don't write read-only data or protected data to
14 | Er14
read-only data the slave.
15 | Er15 Communication error: write a value which Don't write an over-range data to the slave
is out of range to a register register.
17 | Er17 Computing error. lllegal (abnormal) Software bug. Return to factory for repair.

floating-point data
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E::g; g;,srﬁ:)agl Error Description Corrective Action
18 | Er18 Computing error. Arithmetic result Software bug. Return to factory for repair.
overflow or underflow
19 | Er19 | Computing error: divided by zero Don't use an equal value for AOLO and AOHI.
20 | Er20 | Computing error: lllegal BCD data entry | Software bug. Return to factory for repair.
21 Er 21 Timing error: A to D conversion data A to D converter doesn't work properly. Return
error due to overrun to factory for repair.
Timing error: check-sum error received | 1. Correct the multi-chip communication
22 | Er22 | during multi-chip communication software to meet the protocol requirement.
procedure 2. Return to factory for repair.
Timing error: wrong function code 1. Correct the multi-chip communication
23 | Er23 | received during multi-chip communication software to meet the protocol requirement.
procedure 2. Return to factory for Repair.
1. The PID values obtained after the auto-tuning
procedure are out of range. Retry auto-tuning.
2. Don't change setpoint value during the auto-
26 | AtEr Fail to perform tuning procedure.
the auto-tuning function 3. Don't change Event input state during the
auto-tuning procedure.
4. Use manual tuning Instead of auto-tuning.
Incorrect calibration procedure or 1. Pay more attention to the calibration
27 | CAER | tolerance of analog component too big to| procedures.
meet the specified accuracy 2. Return to factory for repair.
Memory comparison error, the different | 1. Check and correct the wiring and grounding
28 | CAPE | value detected in the EEPROM and problems to minimize the system noise.
mapped RAM 2. Return to factory for repair.
29 | EEPE | EEPROM can't be written correctly Return to factory for repair.
32 | CJER Cold junc_:tion compensation device(s) Return to factory for repair.
malfunction
33 | YYER st?gﬂSev(\;ItCh shorted or related PCB circuit Return to factory for repair.
1. Check if the input 2 sensor used is accordant
with IN2 type selection.
34 | LLL2 Input 2 (IN2) signal too low 2. Check the connection polarity of input 2
Sensor.
3. Replace input 2 sensor.
1. Check if the input 2 sensor used is accordant
35 | HHH2 | Input 2 (IN2) signal too high with IN2 type selection.
2. Replace input 2 sensor.
1. Check if the input 1 sensor used is accordant
with IN1 type selection.
36 | LLL1 Input 1 (IN1) signal too low 2. Check the connection polarity of input 1
Sensor.
3. Replace input 1 sensor.
1. Check if the input 1 sensor used is accordant
37 | HHH1 | Input 1 (IN1) signal too high with IN1 type selection.
2. Replace input 1 Sensor.
Input 2 (IN2) sensor break, or input 2
38 | SB2E current below 1 mA if 4-20 mA is Replace input 2 sensor.

selected, or input2 voltage below

0.25Vif 1 -5V is selected
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Error| Display —r . .

Code| Symbol Error Description Corrective Action
Input 1 (IN1) sensor break, or input 1

39 | SB1E current beloyv1 MA If 4-20 mA is Replace input 1 sensor.
selected, or input1 voltage below
0.25Vif 1 -5V is selected

40 | ADER AtoD cqnverteror related component(s) Return to factory for repair.
malfunction

5-2 Error Messages and Corrective Actions
*C: The Parameters are pre-set with the default values specified in the table.
*E: The unit PV means that the unit of the parameter is the same as the unit of PV (process value). The unit
of PV is determined by PVMD, IN1, IN2, IN1U, and IN2U.

*E1: Unit determination for A1SP, A1DV and A1HY

If AIFN= Range of A1SP same as the range o
DE.HI,DE.LO,DB.HI,DB.LO PV
PV1.H, PV1.L PV1
PV2.HPV.L PV2
P1.2H,P1.2L,D1.2H,D1.2.1 PV1, PV2

5-3 Unit Determination for A1SP, A1DV, A1HY
*E2: Unit determination for A2SP, A2DV and A2HY

If A2FN= Range of A2SP same as the range o
DE.HI,DE.LO,DB.HI,DB.LO PV
PV1.H,PV1.L PV1
PV2.H,PV.L PV2
P1.2.H,P1.2L,D1.2H,D1.2L PV1, PV2

5-4 Unit Determination for A2SP, A2DV, A2HY
*E3: Unit determination for Ramp

If SPMDs  Unit
MIN.R | PV/Minut

HR.R | PV/Hour
5-5 Ramp Unit

*E4: Unit determination for AOLO and ACHI

If AOFN= Same Unit as Unit o
PV1 PV1
PV2 PV2

P1-2, P2-1 PV1, PV2
SV PV

MV1, MV2 %

5-6 Unit Determination of AOLO & AOHI
*ES5: Unit is the same as the unit of PV1 (IN1)
*EB: Unit is the same as the unit of PV2 (IN2)
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5.2.21.1 Default
This will allow the user to load the default values of the Process Control Card Parameters

5.2.3 Channel

The Channel will allow the user to configure the channels to be logged in the recorder from PID process
control card. Press Channel and then press Enter Softkey to access the Channel parameter of Process
Control Card.

1 |2 |3 |« I8 |

Dresc:

Type: Enabla A
Source: PY
Log

DastaTypes: 2 Byte

Vo Ranga: 37768 ~ 3276.7 b 4

Trigger: Erable

Mathod: Trstant

Speed: 100ms, Dot N
Mockns

Scade: -1999.9 ~ 45536
Fuents
Add

Pormove

q‘)‘m‘m

After entering the Configuration menu, in the Channel, select Controller then Press the Enter softkey to get
into Controller Channel configuration menu. After entering particular controller configuration menu then
selects channel then press Enter to enter into the controller channel configuration menu. It displays the
Controller C1 channel C1-1(C1_PV) as the first Controller channel configuration page. Press directional

« |

navigation keys at the bottom to select other channels. Press directional keys

on the right-hand side to select the column. After completing Configuration, press‘ o ‘softkey,

then press‘ = ‘softkey and then press “ softkey to return to the main display. All
configurations will be saved automatically.
There are five channels available for every PID Process control card for logging. They are listed

as below.

1. C1_PV - Process Value

2. C1_SV- Set Value

3. C1_ALM - Alarm

4. C1_EROR - Error

5. C1_ProfileERROR - Profile Error
Similar to C1 PID Process control card C2, C3, C4, C5, C6, C7, C8 PID process control card parameters
also available depends on the recorder model no and their connection on the recorder

5.2.3.1 Name

Enables the user to define the name for each channel with a maximum of 18 characters.

Select “Name”, then press “Enter”, softkey, a keyboard with several keys will appear. Press “Shift” to select
special characters. Press “Caps” to select capital letters. Press softkey “OK” after entering a new channel
name.
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5.2.3.2 Desc
The description of a specific channel on the recorder.

5.2.3.3 Type
Option available to enable or disable the channel

5.2.3.4 Source

There are five parameters from each PID process control cards are available as source logging. They are
listed as below

1. PV - Process Value

2. SV- Set Value

3. ALM - Alarm

4. EROR - Error

5. ProfileERROR - Profile Error
The first channel of every PID Process control card will always show PV as the source. Similar to this SV,
ALM, EROR and ProfileERROR are available as source in second, third, fourth and fifth channels of every
PID Process control card. The source can’t be changed by the user. The user can only enable or disable the
channel from the Iogging._]h‘(ﬁgarameters can be logged to the recorder by enabling those channels in

14

the type. By using the > Key to switch between Channels.

5.2.3.5 Log

5.2.3.5.1 Data Type

The data type for logging is 2 bytes.
2-byte range: -32767 to +32767

5.2.3.5.2 Trigger

Two options are available for the user to select.
1. Disable: Select disable while the recording of a specific channel is not required at this time
2. Enable: Select enable while the recording of a specific channel is required at this time

5.2.3.5.3 Method

This is the method of logging measured data. Select the column Method and press Enter. Then choose the
required Log method from the available methods Instant, Average, Minimum or Maximum of data.

5.2.3.5.3.1 Instant
Logging the last measured data at the logging interval

5.2.3.5.3.2 Average
Logging the averaged of sampled measured data at the logging interval

5.2.3.5.3.3 Minimum
Logging the minimum of sampled measured data at the logging interval

5.2.3.5.3.4 Maximum
Logging the maximum of sampled measured data at the logging interval
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5.2.3.5.4 Speed

It is the logging speed (recording speed) of measured data. The available log speeds are as below.
1. 100 msec/dot

. 1 Sec/dot

. 2 Sec/dot

. 5 Sec/dot

. 10 Sec/dot

. 15 Sec/dot

. 20 Sec/dot

. 30 Sec/dot

9. 1 min/dot

10. 2 min/dot

11. 5 min/dot

12. 15 min/dot

13. 1 hour/dot

14. 2 hour/dot

O NO O~ Wi

5.2.3.6 Modbus
The scaling of the channel value in Modbus communication.

5.2.3.7 Events

Events are frequently used for Alarm purposes. The events can be used to operate digital outputs (DO),
Timer, Totalizer, Counter or Report. There is a maximum of five events can be added to each analog input.
Press “Add” to add new event and Press “Remove” to remove selected event

----- E_uents
- Add
~Remove

5.2.3.7.1 Type

There are various types of events are available for the user to select for job or alarm purpose. They are
listed as below.

523.711 H

It is a high event. When the process value is higher than the high limit, then the alarm or job associated with
this event is actuated.

523712 L

It is a low event. When the process value is lower than the low limit, then the alarm or job associated with
this event is actuated.

5.2.3.71.3 HH

It is a high high event. When the process value is higher than the high high limit, then the alarm or job
associated with this event is actuated. This is another limit higher than the high limit for double warning.

523714 LL

Itis a low low event. When the process value is lower than the low low limit, then the alarm or job
associated with this event is actuated. This is another limit lower than the low limit for double warning.
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5.2.3.7.1.5 Dev+

It is a deviation+ event. This event will be triggered by the positive deviation of the process value. The job or
alarm is activated when the process value is deviated by the value higher than setpoint from the previous
process value.

For example,
Setpoint =10
At 10.00.01 Hrs, Tag1=40
At 10.00.02 Hrs, Tag1 = 51
Then, job or alarm is activated

5.2.3.7.1.6 Dev-

It is a deviation- event. This event will be triggered by the negative deviation of the process value. The job or
alarm is activated when the process value is deviated by the value lower than the setpoint from the previous
process value.
For example,
Setpoint =10
At 10.00.01 Hrs, Tag1=40
At 10.00.02 Hrs, Tag1 = 29
Then, job or alarm is activated.

5.2.3.71.7 Error
It is an error event. This event will be activated when there is an error on the input of the channel.

5.2.3.7.2 Setpoint
Setpoint for the event.

5.2.3.7.2.1 Hysteresis

To avoid the alarm or event been activated too often, Hysteresis value can be defined for the event trigger
setpoint.

5.2.3.7.2.2 Holding time

To avoid the alarm or event been activated too often, the holding time can be defined for the event trigger
setpoint. In the process sometimes SP is reached but it will go down immediately, this might due to process
instability. To avoid this kind of nuisance situations, the holding time can be used to see that PV stays at
above that SP more than the holding time and then only activate the action for that event. The range of
holding time can be set from 1 min to 60 min.

52.3.7.3 Log

The event can be logged as an alarm or event. They can be selected from the available options. They are
as below.

5.2.3.7.3.1 Log Alarm
Log the event as Alarm.

5.2.3.7.3.2 Log Alarm (Auto Ack)
Log the event as alarms and acknowledge automatically

5.2.3.7.3.3 Log Event
Log as event
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5.2.3.7.4 Job1 & Job2

The job is called as a task to be performed when the event is activated. There are two jobs Job1 and Job2
can be added to perform in any event.

A typical example is to trigger an alarm buzzer in the event of high temperature. Each channel can accept
five different types of events (or alarms) and each event can create two jobs. Please note that a job under
Event is different from a job performed by Operate key. The job is actuated by an event, and the Operate is
actuated by manual control, no event necessary.

Note: Please refer to the section Jobs for full details about various jobs available

Note: Number of controller channels shown on the controller screen depends on the number of

PID process control cards inserted in the paperless recorder.

5.2.4 Configuration of Process Control Card

5.2.4.1 Heat Only ON-OFF Control

Select REVR for OUT1, Set PB1 to 0, SP1 is used to adjust setpoint value, O1HY is used to adjust the dead
band for ON-OFF control, and TIME is used to adjust the dwell timer (enabled by selecting TIMR for A1FN
or A2FN). The output 1 hysteresis (O1HY) is enabled in case of PB1 = 0. The heat only on-off control
function is shown in the following diagram.

SP1+01HY/2 1
SP1 IDead band = O1HY

SP1-01HY/2 §

OUT1 Action Time

OFF 1--1- -

Time

The ON-OFF control may introduce excessive process oscillation even if Hysteresis is minimized to the
smallest. If ON-OFF control is set (i.e. PB1 =0), TI1, TD1, CYC1, OFST, CPB and PL1 will be hidden and
have no function to the system. The manual mode, auto-tuning, self-tuning and Bumpless transfer will be
disabled too.

Select REVR for OUT1, set TI1 to 0, SP1 is used to adjust setpoint value; TIME is used to adjust the dwell
timer (enabled by selecting TIMR for A1TFN or A2FN). OFST has been enabled in case of TI1 = 0 is used to
adjust the controlled offset (manual reset). Adjust CYC1 according to the output 1 type (O1TY). Generally,
CYC1= 0.5 ~ 2 sec for SSRD and SSR, CYC1=10 ~ 20 sec for relay output. CYC1 is ignored if the linear
output is selected for O1TY. If PB1 is not equal to 0.

OFST is measured by % with range 0 - 100.0 %. In the steady-state (i.e. process has been stabilized) if the
process value is lower than the setpoint a definite value, say 5 C, while 20 C is used for PB1, that is lower
25 %, then increase OFST 25 % and vice versa. After adjusting the OFST value, the process value will be
varied and eventually, coincide with the setpoint.

Using the P control (TI1 set to 0), the auto-tuning and self-tuning are disabled. Manual reset (adjust OFST)
is not practical because the load may change from time to time and often need to adjust OFST repeatedly.
PID control can avoid this situation. Selecting REVR for OUT1, SP1 is used to adjust setpoint value.

TIME is used to adjust the dwell timer (enabled by selecting TIMR for A1FN or A2FN). PB1 and TI1 should

not be zero. Adjust CYC1 according to the output 1 type (O1TY). Generally, CYC1 = 0.5 ~ 2 sec for SSRD
and SSR, CYC1 =10 ~ 20 sec for relay output. CYC1 is ignored if the linear output is selected for O1TY.
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In most cases, the self-tuning can be used to substitute the auto-tuning. See If self-tuning is not used (select
NONE for SELF), then use auto-tuning for the new process, or set PB1, TI1 and TD1 with historical values.
If the control result is still unsatisfactory, then use manual tuning to improve the control. This Process
Control Card contains a very clever PID and Fuzzy algorithm to achieve a very small overshoot and very
quick response to the process if it is properly tuned.

5.2.4.2 Cool Only ON-OFF Control

ON-OFF control, P (PD) control and PID control can be used for cool control. Set OUT1 to DIRT (direct
action). The other functions for cool only ON-OFF control, cool only P(PD) control and cool only PID control
are same as Heat only ON-OFF Control except that the output variable (and action) for the cool control is
inverse to the heat control, such as the following diagram shows:

SP1+01HY/2 1
SP1

SP1-01HY/2 4

OUT1 Action

OFF -—- s

Time

5.2.4.3 Heat Cool Control

The Heat-Cool Control can use one of 6 combinations of control modes. Setups of Parameters for each
control mode are shown in the following table.

Setup Values

Control Modes | &t | Cool ‘ A1FN |ATMD | ATHY
Uses | Uses | ouT1|ouT2|01HY |OFsT|PB1| T11 |TD1|cPB| DB |or  lor  |or
A2FN | A2MD | A2HY

DE.HI
REVR [NONE| X =0| X X X X or |[NORM| +#
PVi.H

Heat : ON-OFF ALM1
5 OUT1 | or
Cool : ON-OFF ALm2

DE.LO
OUT1 | DIRT INONE| X w [ #0|=0| ¥ X X or |[NORM| %
PVi.L

Heat : ON-OFF g{LM’
Cool:P(PD) | aLm2

DE.LO
sz ALM1
g:z‘l;g::')o’:': oF OUT1 | DIRT [NONE| X | X |#0|#0| % | X | X | or [NORM| %
" ALM2 PV1.L
DE.HI
E ALM1
gﬁiiigﬁi?p)p outt | 6" |REVRINONE| X | % |#0|=0|# | x | x | or [NoRM|
5 ALM2 PV1.H
[ DE.HI
, ALM1
Hom -TH) OUT1 [or |REVR|NONE X | X |#0|#0| % | X | X | or |NORM| %
Cool : ON-OFF ALM2 PV1.H
ggf,‘,i,i:g OUT1 [ OUT2 [REVR|COOL| X | X [#0[#0| & [ & | & | X | x | X
X : Don't care
¥ : Adjust to meet process
requirements
Note

The ON-OFF control may result in excessive overshoot and undershoot problems in the process. The P (or
PD) control will result in a deviation process value from the setpoint. It is recommended to use PID control
for the Heat-Cool control to produce a stable and zero offset process value.
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Other Setup Required

O1TY, CYC1, 02TY, CYC2, A2SP, A2DV, O1TY & O2TY are set in accordance with the types of OUT1 &
OUTZ2 installed. CYC1 & CYC2 are selected according to the output 1 type (O1TY) & output 2 type (O2TY).
Generally, selects 0.5 ~ 2 sec. for CYC1, if SSRD or SSR is used for O1TY; 10 ~ 20 sec. if the relay is used
for O1TY, and CYC1 is ignored if the linear output is used. A similar condition is applied for CYC2 selection.

Examples
Heat PID+Cool ON-OFF: Set OUT1= REVR, A1FN or A2FN= PV1.H, A1FN or A2MD=NORM, ATHY or
A2HY=0.1, PB1=0, TI1=0, TD1=0, and set appropriate values for O1TY and CYC1.

Heat PID+Cool PID: set OUT1=REVR, OUT2=COOL, CPB=100, DB=-4.0, PB1=0, TI1=0, TD1=0, and set
appropriate values for O1TY, CYC1, O2TY, and CYC2.

CPB Programming

The cooling proportional band is measured by % of PB with range 1~255. Initially set 100% for CPB and
examine the cooling effect. If cooling action should be enhanced then decrease CPB. If cooling action is too
strong then increase CPB. The value of CPB is related to PB and its value remains unchanged throughout
the self-tuning and auto-tuning procedures.

Adjustment of CPB is related to the cooling media used. For air is used as cooling media, adjust CPB at
100(%). For oil is used as cooling media, adjust CPB at 125(%). For water is used as cooling media, adjust
CPB at 250(%)

DB Programming

Adjustment of DB is dependent on the system requirements. If the more positive value of DB (greater dead
band) is used, an unwanted cooling action can be avoided but an excessive overshoot over the setpoint will
occur. If the more negative value of DB (greater overlap) is used, an excessive overshoot over the setpoint
can be minimized but an unwanted cooling action will occur. It is adjustable in the range -36.0% to 36.0 % of
PB1 (or PB2 if PB2 is selected). A negative DB value shows an overlap area over which both outputs are
active. A positive DB value shows a dead band area over which neither output is active

5.2.4.4 Heater Break Alarm

A current transformer CT94-1 should be installed to detect the heater current if a heater break alarm is
required. The CT signal is sent to input 2, and the PV2 will indicate the heater current is 0.1 Amp.
Resolution. The range of the current transformer is 0 to 50.0 Amps.

Example

A furnace uses two 2KW heaters connected in parallel to warm up the process. The line voltage is 220V
and the rating current for each heater is 9.09A. If we want to detect anyone heater break, set A1SP=13.0A,
A1HY=0.1 A1FN=PV2.L, AIMD=NORM, then

No heater breaks 1 heater breaks 2 heaters breaks
A s
X Alarm | XcAlarm |
2030 20 30 20 30
AN N e
10/ N 10f 40 104 440
\ o [~ | ([ ©
\ / \ A \~a
o A o oX_ A _J50 0~ 50
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5.2.4.5 Loop Break Alarm

A1FN selects LB if alarm 1 is required to act as a loop break alarm. Similarly, if alarm 2 is required to act as
a loop break alarm, then set OUT2 with=AL2 and A1FN with LB. TIME, A1SP, A1DV and ATHY are hidden

if alarm 1 is configured as a loop break alarm. Similarly, TIME, A2SP, A2DV and A2HY are hidden if alarm 2
is configured as a loop break alarm.

One of 4 kinds of alarm modes can be selected for alarm 1 and alarm 2. These are Normal alarm, latching
alarm, holding alarm and Latching/Holding alarm. However, the Holding mode and latching/Holding mode
are not recommended to be chosen for loop break alarm since loop break alarm will not perform holding
function even if it is set with holding or latching/holding mode.

Loop Break Conditions are detected during a time interval of 2TI1 (double of integral time, but 120 seconds
maximum). Hence the loop break alarm doesn't respond quickly as it occurs. If the process value doesn't
increase (or decrease) while the control variable MV1 has reached to it's a maximum (or minimum) value
within the detecting time interval, a loop break alarm (if configured) will be actuated.

Loop Break Alarm (if configured) occurs when any of the following condition happens

Input sensor is disconnected (or broken).

Input sensor is shorted.

Input sensor is defective.

Input sensor is installed outside (isolated from) the process.

Controller fails (A-D converter damaged).

Heater (or generally, chillers, valve, pump, motor etc.) breaks or fails or uninstalled
Switching device (used to drive heater) is open or shorted.

~NOoO Ok~ WD —

5.2.4.6 Sensor Break Alarm

Alarm 1 or alarm 2 can be configured as sensor break alarm by selecting SENB for A1FN or A2FN. The
sensor break alarm is activated as soon as the failure mode occurs. Note that A-D failure also creates a
sensor break alarm. TIME, A1SP, A1DV, and A1HY are hidden if alarm 1 is configured as a sensor break
alarm. Similarly, TIME, A2SP, A2DV and A2HY are hidden if alarm 2 is configured as a sensor break alarm.

One of 4 kinds of alarm modes can be selected for sensor break alarm. These are Normal alarm, latching
alarm, holding alarm and Latching/Holding alarm. However, the Holding alarm and Latching/Holding alarm
are not recommended to be chosen for sensor break alarm since sensor break alarm will not perform
holding function even if it is set with holding or latching/holding mode.

5.2.4.7 Failure Transfer

The controller will enter failure mode as one of the following conditions occurs.

1 SB1E Error occurs (due to the input 1 sensor break or input 1 current below 1mA, if 4-
20mA is selected or input 1 voltage below 0.25V if 1-5 V is selected) if PV1, P1-2 or P2-
1 is selected for PVMD or PV1 is selected for SPMD.

2 SB2E Error occurs (due to the input 2 sensor break or input 2 current below 1mA, if 4-
20 mAis selected or input 2 voltage below 0.25V if 1-5 V is selected) if PV2, P1-2 or P2-
1 is selected for PVMD or PV2 is selected for SPMD.

3 ADER error occurs due to the A-D converter of the controller fails.

Output 1 and output 2 will perform the failure transfer function as one of the following conditions occurs.

1 During power starts (within 2.5 seconds).

2 The controller enters the failure mode.

3 The controller enters the manual mode.

4 The controller enters the calibration mode.
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Output 1 Failure Transfer, if activated, will perform
1 If output 1 is configured as proportional control (PB1#0), and BPLS selected for O1FT,
then output 1 will perform Bumpless transfer. Thereafter the previous averaging value of
MV1 will be used for controlling output 1.
2 If output 1 is configured as proportional control (PB1 # 0), and a value of 0 to 100.0 %
is set for O1FT, then output 1 will perform failure transfer. Thereafter the value of O1FT
will be used for controlling output 1.
3 If output 1 is configured as ON-OFF control (PB1 = 0), then output 1 will be driven OFF
if O1FN selects REVR and be driven ON if O1FN selects DIRT.
4 If output 1 is configured as ON-OFF control (PB1=0), then output 1 will be driven OFF if
O1FN selects REVR and be driven ON if O1FN selects DIRT.
Output 2 Failure Transfer, if activated, will perform
1 1f OUT2 selects COOL, and BPLS is selected for O1FT, then output 2 will perform
Bumpless transfer. Thereafter the previous averaging value of MV2 will be used for
controlling output 2.
2 1fOUT2 selects COOL, and a value of 0 to 100.0 % is set for O2FT, then output 2 will
perform failure transfer. Thereafter the value of O2FT will be used for controlling output
2.

Alarm 1 Failure Transfer is activated as the controller enters failure mode. Thereafter the alarm 1 will
transfer to the ON or OFF state pre-set by A1FT.

Exception

If Loop Break (LB) alarm or sensor Break (SENB) alarm is configured for A1FN, the alarm 1 will be switched
to ON state independent of the setting of A1FT. If Dwell Timer (TIMR) is configured for A1FN, the alarm 1
will not perform failure transfer.

Alarm 2 Failure Transfer is activated as the controller enters failure mode. Thereafter the alarm 2 will
transfer to the ON or OFF state pre-set by A2FT. Alarm 2 Failure Transfer is activated as the controller
enters failure mode.

Exception

If Loop Break (LB) alarm or sensor Break (SENB) alarm is configured for A2FN, the alarm 2 will be
switched to ON state independent of the setting of A2FT. If Dwell Timer (TIMR) is configured for A2FN, the
alarm 2 will not perform failure transfer.

5.2.4.8 Bumpless Transfer

The Bumpless transfer function is available for output 1 and output 2 (provided that OUT2 is
configured as COOL). Bumpless Transfer is enabled by selecting BPLS for O1FT and/or O2FT and
activated as one of the following cases occurs.

1 Power starts (within 2.5 seconds).

2 The controller enters the failure mode.

3 The controller enters the manual mode.

4 The controller enters the calibration mode.

As the Bumpless transfer is activated, the controller will transfer to open-loop control and uses
the previous averaging value of MV1 and MV2 to continue control.

FDC_PR-Series_User_Manual_UMFPRO01-A_Jan-2021.docx Page 133 of 487



5.2.4.8.1 Without Bumpless Transfer

Since the hardware and software need time to be initialized, the control is abnormal as the power is
recovered and results in a large disturbance to the process. During the sensor breaks, the process loses

power.
PV —»|  |=— Power Interrupted

: — Sensor break
'

Set point +

:

|
| Large
| deviation
T

Time

5.2.4.8.2 With Bumpless Transfer

After Bumpless transfer is configured with the correct control variables applied, the disturbance is small
when the power is recovered. During the sensor breaks, the controller continues to control by using its
previous value. If the load doesn't change, the process will remain stable. Thereafter, once the load
changes, the process may run away. Therefore, the user should not rely on a Bumpless transfer for a longer
time. For the fail-safe reason, an additional alarm should be used to announce the operator when the
system fails. For, a Sensor Break Alarm, if configured, will switch to failure state and announces the
operator to use manual control or take a proper security action when the system enters failure mode.

PV —+  }=— Power interrupted
| Sensor break
| |
Set point
e ¥ f

|\ Load varles
| Small

| deviation
4

1

Time

Warning: After the system fails, never depend on Bumpless transfer for a long time; otherwise it
might cause a problem to the system to run away.

5.2.4.9 PV1 Shift

In certain applications, it is desirable to shift the controller display value from its actual value. This can be
easily accomplished by using the PV1 shift function. Press the “scroll " key to the parameter SHIF in card
parameter. The value you adjust here, either positive or negative, will be added to the actual value. The
SHIF function will alter PV1 only.

Here is an example.

A process is equipped with a heater, a sensor and a subject to be warmed up. Due to the design and
position of the components in the system, the sensor could not be placed any closer to the part. Thermal
gradient (different temperature) is common and necessary to an extent in any thermal system for heat to be
transferred from one point to another. If the difference between the sensor and the subject is 35 C, and the
desired temperature at the subject to be heated is 200 C, the controlling value or the temperature at the
sensor should be 235 C. You should input -35 C as to subtract 35 C from the actual process display. This, in
turn, will cause the controller to energize the load and bring the process display up to the setpoint value
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5.24.10 SP1 Range

SP1L (SP1 low limit value) and SP1H (SP1 high limit value) in the setup menu is used to confine the
adjustment range of SP1.

Example: A freezer is working in its normal temperature range -10°C to -15°C. In order to avoid an
abnormal setpoint, SP1L and SP1H are set with the following values: SP1L = -15°C SP1H = -10°C
Now SP1 can only be adjusted within the range from -10 C to -15 C.

IN1H ( or sensor range high )

SP1H
SP1:{
SPiL

IN1L ( or sensor range low )

5.2.4.11 Dwell Timer

Alarm 1 or alarm 2 can be configured as dwell timer by selecting TIMR for A1TFN or A2FN, but not both,
otherwise, Error will appear. As the dwell timer is configured, the parameter TIME is used for dwell time
adjustment. The dwell time is measured in minute ranging from 0 to 6553.5 minutes. Once the process
reaches the setpoint the dwell timer starts to count from zero until time out. The timer relay will remain
unchanged until time out. The dwell timer operation is shown in the following diagram.

PV

SP1 ﬁ
I
I
]
I
I

Time
TIME
| S ]
| 1
I
OFF .
1
4 Time
Timer starts

If alarm 1 is configured as dwell timer, A1SP, A1DV, A1HY and A1MD are hidden. The same case is for
alarm 2.

Example

Set AIFN=TIMR or A2FN=TIMR but not both. Adjust TIME in minutes. A1MD (if ATFN=TIMR) or A2MD (if
A2FN=TIMR) is ignored in this case.
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5.2.4.12 Process Alarms

A process alarm sets an absolute trigger level (or temperature). When the process (could be PV1, PV 2 or
PV1-PV2) exceeds that absolute trigger level an alarm occurs. A process alarm is independent of setpoint.
Adjust A1FN (Alarm 1 function) in the setup menu. One of 8 functions can be selected for process alarm.
These are PV1.H, PV1.L, PV2.H, PV2.L, P1.2.H, P1.2.L, D1.2.H, and D1.2.L.

When the PV1.H or PV1.L is selected the alarm examines the PV1 value. When the PV2.H or PV2.L is
selected the alarm examines the PV2 value. When the P1.2.H or P1.2.L is selected the alarm occurs if the
PV1 or PV2 value exceeds the trigger level. When the D1.2.H or D1.2.L is selected the alarm occurs if the
PV1-PV2 (difference) value exceeds the trigger level. The trigger level is determined by A1SP (Alarm 1
setpoint) and ATHY (Alarm 1 hysteresis value) in the configuration for alarm 1. The hysteresis value is
introduced to avoid interference action of alarm in a noisy environment. Normally A1HY can be set with a
minimum (0.1) value. A1DV and/or A2DV are hidden if alarm 1 and/or alarm 2 are set with process alarm.

5.2.4.12.1 Alarm Modes

One of 4 kinds of alarm modes can be selected for alarm 1 and alarm 2. These are Normal alarm, latching
alarm, holding alarm and Latching/Holding alarm.

5.2.4.12.1.1 Normal Alarm: A1MD = NORM

When a normal alarm is selected, the alarm output is de-energized in the non-alarm condition and
energized in an alarm condition.

5.2.4.12.1.2 Latching Alarm: A1MD = LTCH

If a latching alarm is selected, once the alarm output is energized, it will remain unchanged even if the alarm
condition is cleared. The latching alarms are disabled when the power is shut off or if event input is applied
with proper selection of EIFN.

5.2.4.12.1.3 Holding Alarm: A1IMD = HOLD

A holding alarm prevents an alarm from power-up. The alarm is enabled only when the process reaches
the setpoint value (maybe SP1 or SP2). Afterwards, the alarm performs the same function as a normal
alarm.

5.2.4.12.1.4 Latching/ Holding Alarm: A1MD = LT. HO
A latching/holding alarm performs both holding and latching function.

A1SP = 200 ATHY = 10.0
AIMD = NORM  A1FN = PV1.H

Process proceeds
1, s
Fhy K
] |
— 205 —205 ON—||—205 — 205 — 205
— 185 — 195 — 185 —195 OFF—||— 195

5-1 Normal Process Alarm
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A1SP = 200 ATHY = 10.0
AIMD =LTCH  AIFN =PViH

Process proceeds
_\Rl 2, 7’ \Ql
— 205 —205 ON—||— 2056 — 205 — 205
—195 — 185 —195 —195 — 185

5-2 Latching Process Alarm

A1SP = 200 AlHY =100 SP1=210
AIMD=HOLD AIFN=PVi.L

Process proceeds
':¢:_
= - — —210
— 206 — 206 —gﬁ? —3&9 —%(1)2 OFF —»{]— 205
— 195 — 196 — 196 — 195 ON-—»||— 1956 —195
5-3 Holding Process Alarms
A1SP = 200 ATHY =100 SP1 =210
AIMD = LTHO A1FN=PVi.L
Process proceeds
¥ %
—210 —210 —210 —210
— 205 — 205 — 206 — 206 — 205 — 205
— 195 — 195 —195 — 195 ON—»||—195 — 185

5-4 Latching/Holding Process Alarm

Although the above descriptions are based on alarm 1, the same conditions can be applied to alarm 2.
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5.2.412.2 Alarm Types

5.2.4.12.2.1 Deviation Alarm

A deviation alarm alerts the user when the process deviates too far from the setpoint. The user can enter a
positive or negative deviation value (A1DV, A2DV) for alarm 1 and alarm 2. A hysteresis value (A1HY or
A2HY) can be selected to avoid interference problem of alarm in a noisy environment. Normally, A1HY and
A2HY can be set with @ minimum (0.1) value. Trigger levels of alarm are moving with the setpoint.

For alarm 1, Trigger levels=SP1+A1DV 1/2 ATHY.
For alarm 2, Trigger levels=SP1+A2DV 1/2 A2HY.

A1SP and/or A2SP are hidden if alarm 1 and/or alarm 2 are set with deviation alarm. One of 4 kinds of
alarm modes can be selected for alarm 1 and alarm 2. These are Normal alarm, latching alarm, holding
alarm and Latching/Holding alarm.

A‘lFN DE. HI. AIMD = NORM, SP1 = 100, A1DV=10, A1HY=4

s s

proceess X6 £

112 112 ON 112 112 112
108 108 108 OFF 108
100 100 100 100

5-5 Normal Deviation Alarm
A1FN DE.HI AIMD = LTCH, SP1 = 100, A1DV=10 AlTHY=4

L A

./9. ./o\.. ./?\..
112 112 ON 112 112 112
108
100
5-6 Latching Deviation Alarm

MFN-DE.LO AIMD = HOLD, SP1 = 100, A1DV=-10, A1HY=4

\'/

FERRERE

5-7 Holding Deviation Alarm
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A1FN = DE.LO, AIMD = LTHO, SP1 = 100, A1DV=-10, A1HY=4

L

PR

5-8 Latching/Holding Deviation Alarm

C ii..i
8 8g

5.2.4.12.2.2 Deviation Band Alarm

A deviation band alarm pre-sets two reference levels relative to the setpoint. Two types of deviation band
alarm can be configured for alarm 1 and alarm 2. These are deviation band high alarm (A1FN or A2FN
select DB.HI) and deviation band low alarm (A1FN or A2FN select DB.LO). A1SP and A1HY are hidden if
alarm 1 is selected with deviation band alarm. Similarly, A2SP and A2HY are hidden if alarm 2 is selected
with deviation band alarm. Trigger levels of deviation band alarm are moving with the setpoint.

For alarm 1, trigger levels=SP1+ A1DV.
For alarm 2, trigger levels=SP1 £A2DV.
One of 4 kinds of alarm modes can be selected for alarm 1 and alarm 2. These are Normal alarm, latching
alarm, holding alarm and Latching/Holding alarm.
A1FN = DB.HI, AIMD = NORM, SP1 =100, AIDV=5
Process proceeds

‘:@' \'1
106 105 1% ON 1% OFF 105
100 100 100
ON 95 OFF 95 95

5-9 Normal Deviation Band Alarm
A1FN = DB.LO, ATMD = LTCH, SP1 = 100, A1DV =5

Process proceeds

-

'1 s s g

/\ IQ\— ey ﬂ)\-

_\9:-
106 106 106
100 100 100
ON— 95 85 95 95

5-10 Latching Deviation Band Alarm

AIFN = DB.HI, A1m HOLD, SP1-1w AlDV=5

105 106 105 ON 105 OFF 106 106
100 100 100 100
85 95 95 ON—»{[—95
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5-11 Holding Deviation Band Alarm

A1FN = DB.HI, A1MJ—LTHO SP1 =100, AIDV=5

l ]

1056 1(5 ON 105
100 100
85 95

5-12 .Latching/Holding Deviation Band Alarm

5.2.4.13 Event Input

The Event input accepts a digital type signal. Three types of signals can be connected to event input. These
are Relay or switch contacts Open collector pull low TTL logic level. One of the ten available functions can
be chosen by using (EIFN) contained in the setup menu.

8

9

NONE: Event input No function. If chosen, the event input function is disabled. The
controller will use PB1, TI1 and TD1 for PID control and SP1 (or other values
determined by SPMD) for the setpoint.

SP2: If chosen, the SP2 will replace the role of SP1 for control. SP2; If chosen, the SP2
will replace the role of SP1 for control.

PID2: If chosen, the second PID set PB2, T12 and TD2 will be used to replace PB1, TI1
and TD1 for control.

SP.P2: If chosen, the SP2, PB2, TI2 and TD2 will replace SP1, PB1, TI1 and TD1 for
control

Note: If the second PID set is chosen during Auto-tuning and/or Self-tuning procedures,
the new PID values will be stored in PB2, TI2 and TD2.

RS.A1: Reset Alarm 1 as the event input is activated. However, if the alarm 1 condition
is still existent, the alarm 1 will be retriggered again while the event input is released.
RS.A2: Reset Alarm 2 as the event input is activated. However, if alarm 2 conditions are
still existent, the alarm 2 will be retriggered again while the event input is released.
R.A1.2: Reset both Alarm 1 and Alarm 2 as the event input is activated. However, if the
alarm 1 and/or alarm 2 are still existent, the alarm 1 and/or alarm 2 will be triggered
again while the event input is released.

Note: The RS.A1, RS.A2 and R.A1.2 are particularly suitable to be used for a Latching
and/or Latching/Holding alarms.

D.O1: Disable Output 1 as the event input is activated. The output 1 control variable
MV1 is cleared to zero.

D.02: Disable Output 2 as the event input is activated. The output 2 control variables
MV2 is cleared to zero.

10 D.01.2: Disable both Output 1 and Output 2 by clearing MV1 and MV2 values as soon

as the event input is activated.
Note: When any of D.O1, D.O2 or D.O1.2 is selected for EIFN, the output 1 and/or
output 2 will revert to their normal conditions as soon as the event input is released.

11 LOCK: All parameters are locked to prevent from being changed.
12 SP2F Function: Define the format of SP2 value. If SP2F in the setup menu is selected

with ACTU, the event input function will use SP2 value for its second setpoint. If SP2F is
selected with DEVI, the SP1 value will be added to SP2. The sum of SP1 and SP2
(SP1+SP2) will be used by the event input function for the second setpoint value. In
certain applications, it is desirable to move second setpoint value with respect to
setpoint 1 value. The DEVI function for SP2 provides a convenient way in this case.
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5.2.4.14 Second Setpoint

In certain applications, it is desirable to change the setpoint automatically without the need to adjust the
setpoint. You can apply a signal to event input terminals. The signal applied to event input may come from a
Timer, a PLC, and an Alarm Relay, a Manual switch or other devices. Select SP2 for EIFN which is
contained in the setup menu. This is available only with the case that SP1.2, MIN.R or HR.R is used for
SPMD, where MIN.R and HR.R are used for the ramping function.

Application 1: A process is required to be heated at a higher temperature as soon as its pressure exceeds
a certain limit. Set SPMD=SP1.2, EIFN=SP2 (or SP. P2 if the second PID is required for the higher
temperature too). The pressure gauge is switched ON as it senses a higher pressure. Connect the output
contacts of the pressure gauge to the event input. SP1 is set with normal temperature and SP2 is set with a
higher temperature. Choose ACTU for SP2F.

Application 2: An oven is required to be heated at 300°C from 8.00 AM to 6.00 PM After 6.00 PM it is
desirable to be maintained at 80°C. Use a programmable 24 hours cycle timer for this purpose. The timer
output is used to control event input. Set SPMD=SP1.2, and EIFN=SP2 (or SP. P2 if the second PID is
required to be used for the second setpoint). SP1 is set with 300°C and SP2 is set with 80°C. Choose
ACTU for SP2F. After 6.00 PM the timer output is closed. The event input function will select SP2 (=80°C)
to control the process.

5.2.4.15 Second PID Set

In certain applications, the process characteristics are strongly related to their process value. The Process
Control Card provides two sets of PID values. When the process is changed to a different setpoint, the PID
values can be switched to another set to achieve an optimum condition.

The optimal PID values for a process may vary with its process value and setpoint. Hence if a process is
used for a wide range of setpoint, dual PID values are necessary to optimize the control performance. If the
first PID set is selected (event input is not applied) during the auto-tuning procedure, the PID values will be
stored in PB1, TI1 and TD1. Similarly, if the second PID set is selected (event input is applied while PID2 or
SP. P2 is selected for EIFN) during auto-tuning, the PID values will be stored in PB2, TI2 and TD2 as soon
as auto-tuning is completed.

Application 1: Programmed by Setpoint

Choose SP. P2 for EIFN then both setpoint and PID values will be switched to another set simultaneously.
The signal applied to event input may come from a Timer, a PLC, and an Alarm Relay, a Manual Switch or
other devices.

Application 2: Programmed by Process Value

If the process value exceeds a certain limit, 500°C for example, it is desirable to use other PID values to
optimize the control performance. The user can use a process high alarm to detect the limit of the process
value. Choose PV1H for A1FN, A1MD selects NORM, adjust A1SP to be equal to 500° C, and choose PID2
for EIFN. If the temperature is higher than 500°C, then alarm 1 is activated. The alarm 1 output is
connected to event input; the PID values will change from PB1, TI1 and TD1 to PB2, TI2 and TD2.
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5.2.416 Ramp & Dwell

5.24.16.1.1 Ramp

The ramping function is performed during power up as well as any time the setpoint is changed. Choose
MINR or HRR for SPMD, the unit will perform the ramping function. The ramp rate is programmed by using
RAMP which is available in user configuration of Process Control Card

Example without Dwell Timer

Select MINR for SPMD, IN1U selects °C, DP1 selects 1-DP, Set RAMP=10.0. SP1 is set to 200°C initially
and changed to 100°C after 30 minutes since power-up. The starting temperature is 30° C. After power up
the process is running like the curve shown below

100 /.

1
—— e
1
1
I
|
|
1
I
1

RSO IIGNy *ORTLign, CIN
i o i P

C
%
0 17 30 40 an,fmes)

Note: When the ramp function is used, the lower display will show the current ramping value. However, it
will revert to show the setpoint value as soon as the up or down key is touched for adjustment. The ramping
value is initiated to process value either power up or RAMP and /or setpoint is changed. Setting the RAMP
to zero means no ramp function at all.

5.2.4.16.2 Dwell

The dwell timer can be used separately or accompanied with a Ramp. If A1FN selects TIMR, the alarm 1
will act like a dwell timer. Similarly, alarm 2 will act like a dwell timer if A2FN selects TIMR. The timer is
programmed by using TIME which is contained in the Configuration menu. The Timer starts to count as
soon as the process reaches its setpoint, and triggers an alarm as time out. Here is an example.

Example with Dwell Timer

Select TIMR for A1FN, IN1U selects F, DP1 selects NODP, Set TIME=30.0 SP1 is set to 400 F initially and
corrected to 200 F before the process reaches 200° F. As the process reaches setpoint (i.e. 200°F) the
timer starts to count. The TIME value can still be corrected without disturbing the Timer before time out. The
TIME is changed to 40.0 after 28 minutes since the process reached its setpoint. The behaviour of process
value and alarm 1 are shown below. Once the timer output was energized it will remain unchanged until

power down or an event input programmed for resetting alarm is applied.
SP1 changed to 200°F
PV reaches set point
r‘l‘lMEd‘langedtoAO.o

- : 200°F
Logmes R _py

J minutes '

: Alarm 1 ON

1 Alarm 1 OFF |

I
: > Time (minutes)

Note: The TIMR can't be chosen for both A1FN and A2FN simultaneously; otherwise an error code will
produce.
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5.2.416.3 Ramp &Dwell
A Ramp can be accompanied with a dwell timer to control the process. Here is an example.

Example Ramp & Dwell Timer

Select HRR for SPMD, IN1U selects PU, DP1 select 2-DP, Set RAMP=60.00 A2FN selects TIMR, Set
TIME=20.0 as power is applied the process value starts from 0.00 and set SP1=30.00, SP2=40.00. The
timer output is used to control event input.

PV

A

40.00

30.00

+ Time (minutes)

5.2.417 Remote Setpoint

SPMD selecting PV1 or PV2 will enable the Process Control Card to accept a remote setpoint signal. If PV1
is selected for SPMD, the remote setpoint signal is sent to Input 1, and Input 2 is used for process signal
input. If PV2 is selected for SPMD, the remote setpoint signal is sent to Input 2, and Input 1 is used for
process signal. To achieve this, set the following parameters in the Configuration menu.

Case 1:

Use Input 2 to accept the remote setpoint

FUNC=FULL

IN2, IN2U, DP2, IN2L, IN2H, are set according to the remote signal.
PVMD=PV1

IN1, IN1U, DP1, are set according to the processed signal

IN1L, INTH if available, are set according to the processed signal
SPMD= PV2

Case 2:

Use Input 1 to accept the remote setpoint

FUNC=FULL

IN1, IN1U, DP1, IN1L, IN1H, are set according to the remote signal.

PVMD=PV2

IN2, IN2U, DP2, are set according to the processed signal

IN2L, IN2H if available, are set according to the processed signal

SPMD= PV1

Note: If PV1 are chosen for both SPMD and PVMD, an Error Code will appear. If PV2 are chosen for both
SPMD and PVMD, an Error Code will appear. The user should not use these cases, otherwise, the Process
Control Card will not control properly.
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5.2.4.18 Differential Control

In certain applications, it is desirable to control the second process such that its process value always
deviates from the first process with a constant value. To achieve this, set the following parameter in the
Setup menu.

FUNC=FULL
IN1, IN1L, IN1H are set according to input 1 signal
IN2, IN2L, IN2H are set according to input 2 signal
IN1U, DP1, IN2U, DP2, are set according to input 1 and input 2 signal
PVMD=P1-2 or P2-1
SPMD=SP1.2
The response of PV2 will be parallel to PV1 as shown in the following diagram

o/ PV1

Pv2
PV=PV1 - PV2
or PV2 -PVH

L =Set point Set point=SP1 or SP2

» Time

The PV display will indicate PV1-PV2 value if P1-2 is chosen for PYMD or PV2-PV1 value if P2-1 is chosen
for PVMD. If the user needs PV1 or PV2 to be displayed instead of PV, they can use the Display Mode to
select PV1 or PV2 to be viewed. If PVYMD selects P1-2 or P2-1, while SPMD selects PV1 or PV2, an Error
Code will appear. In this case, the signals used for input 1 and input 2 should be the same unit and same
decimal point, that is, IN1U=IN2U, DP1=DP2, otherwise, Error Code will appear.

5.2.4.19 Output Power Limit

In a certain system, the heater (or cooler) is over-designed such that the process is too heavily
heated or cooled. To avoid excessive overshoot and/or undershoot the user can use the Power Limit
function. Output 1 power limit PL1 is contained in Configuration. If output 2 is not used for cooling (that is
COOL is not selected for OUT2), then PL2 is hidden. If the controller is used for ON-OFF control, then both
PL1 and PL2 are hidden
Example:

OUT2=COO0L, PB1=10.0°C, CPB=50, PL1=50, PL2=80 the output 1 and output 2 will act as following
curves

MV1
100% +--—--— A
! N
| LN
50% —
: \
1
| | 3
~—10°C—=
OouT1
MV2
100% |--------- Hommmnme
80% [-------- - :
|
|
|
|
i 1 PV
1+—5°C—=i
out2

NOTE:
The adjusting ranges of MV1 (H) and MV2 (C) for manual control and/or failure transfer are not limited by
PL1 and PL2.
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5.2.4.20 Digital Filter

In a certain application, the process value is too unstable to be read. To improve this programmable low
pass filter incorporated in this Process Control Card can be used. This is a first-order filter with time
constant specified by FILT parameter which is contained in the setup menu. The default value of FILT is 0.5
sec. before shipping. Adjust FILT to change the time constant from 0 to 60 seconds. 0 second represents
no filter is applied to the input signal. The filter is characterized by the following diagram.

PV1
FILT=0
/ /FILT-1

A
/ \
\
Ar-s0/ o

3

1

/
Nh

-

= Time

Note

Filter is available only for PV1 and is performed for the displayed value only. The controller is
designed to use the unfiltered signal for control even if Filter is applied. A lagged (filtered) signal, if used for
control, may produce an unstable process.

5.2.4.21 Auto-Tuning and Manual Tuning
The Auto-tuning and Manual tuning can be executed by pressing the mode key in the Process control

module real-time display page. Press and Press Real-Time and Press C1 to access the Process
Control module C1real time display page. In a similar way, the real-time pages of other process control
modules also can be accessed.

Press Mode and select Auto-tuning to perform auto-tuning for the process. During the Auto-tuning process,
the PV display will blink continuously.

Press Mode and select Manual control to perform manual tuning for the process. In this, the user can
control the process manually by adjusting the output value manually.

Press Back to exit auto-tuning or manual tuning when it is in progress.

Seqgmerit:

Profile:
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5.2.5 Profile

This will allow the user to configure the ramp and soak profiles for PID process control card. The recorder
can be configured with a maximum of 50 profiles with each 32 segments limited to 1000 segments in total.

After entering the Configuration menu, select Profile then Press the “Enter” softkey to get into Profile
configuration menu. It displays the Profile Profile1 as the first Profile configuration page. Press directional

navigation keys 1 P atthe bottom to select other profiles. Press directional keys - M
on the right-hand side to select the configuration menu column. After completing Configuration, press

‘ = ‘softkey, then press # softkey to return to the main display. All configurations will be saved
automatically.

roem| S0
2091 42%

Profile Profilel "

[1 |2 !TITT& le |7 [8 Jo [w0 |11 _[»]

Segments
Add VN
Insert
Remove
1

Type: Time to Target il v

Set Point: 100

Duration: 0:0:10

PID: PID1

Hold Back: Disable
Wait Forever: Enable

2
Type: Dwell
Duration: 0:0:5 v

‘ ’ Copy Paste Back

5.2.5.1 Ramp & Dwell
Many applications need to vary temperature or process value with time. Such applications need a controller
which varies a setpoint as a function of time. This Process Control Process Control Card can do this. The
setpoint is varied by using a setpoint profiler. The profile is stored as a series of “ramp” and “dwell
‘segments, as shown below.

Set point

. A 4 * Time
In each segment, you can define the state of up to 3 event outputs which can drive either relay, logic or
Triac outputs, depending on the modules installed. A profile is executed either once, repeated a set number
of times or repeated continuously. If repeated a set number of times, then the number of cycles must be
specified as part of the profile.
Below are the available types of segment

5.2.5.1.1 Ramp
Ramp to a new setpoint at a set rate or in a set time

5.2.5.1.2 Time to Target
Ramp to a segment with a Setpoint in a set time.

5.2.5.1.3 Dwell
Dwell for a set time
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5.2.5.1.4 Go Back
Jump to a specified segment in the same profile

5.2.5.1.5 End
Make this segment the end of the profile

The below four kinds of combination is allowable for connecting segments.
Ramp-Ramp

Ramp-Dwell

Dwell-Ramp

Dwell-Dwell

5.2.5.2 Name

Enable the user to define the name for each Profile with the maximum limit of 18 Characters.
Select “Name”, then press “Enter”, softkey, a keyboard with several keys appears. Press “Shift” to select
special characters. Press “Caps” to select capital letters. Press softkey “OK” after entering a new Profile
name.

5.2.5.3 Segments

The user can add or Insert or Remove the segments of the Profile in this section. Press Add
and then press Enter Softkey to access the Segment Configuration window.

5.2.5.3.1 Type

Select the Segment type. The Available segment types are as below.
1 Ramp
2 Time to Target
3 Dwell
4 Go Back
5 End

5.2.5.3.1.1 Ramp Segment Parameters
D

2 [ype: Ramp

-~ Condition: Ramp and Setpoint
-Rate: /Sec

~ “Value: 10
.-Set Point: 100
-PID: PID1

-Hold Back: Disable

D

- Type: Ramp

®2Condition: Ramp and Time
~Rate: /Sec

~ “Value: 10
. Duration: 0:0:1
- PID: PID1

--Hold Back: Disable

Condition

The condition to be selected for the Ramp Segment to follow to reach the setpoint as Ramp and Setpoint
or Ramp and Time. The Ramp and Setpoint will change the setpoint to reach the Setpoint in that segment
in the Ramp Rate specified. The Ramp and Time will change the Setpoint based on the ramp rate specified
for the duration mentioned.
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Rate
Ramp Rate of the segment to reach the setpoint. The Ramp Rate unit can be set for /Sec./Min, /Hour. The
Ramp Rate Value can be defined in value.

Duration
Duration of the segment for the Ramp can be set in Hour: Minute: Second.

PID
The PID Values to be used for this RAMP is PID1 or PID2.

Hold Back
As the setpoint ramps up or down (or dwells), the measured value may lag behind or deviate from the
setpoint by an undesirable amount. "Holdback" is available to freeze the profile at its current state. The
action of Holdback is the same as a deviation alarm. It can be enabled or disabled. Holdback has three
parameters.

1 Holdback wait time

2 Holdback band

3 Holdback type

If the error from the setpoint exceeds the set holdback band (Band), then if the holdback feature is enabled
it will automatically freeze the profile at its current point. At the same time, the holdback timer begins to
count. When the value of holdback timer exceeds the value of holdback wait time (wait time), the profiler will
no longer be freeze and jump to its next segment, at the same time an error code HBER will be displayed. If
the error comes within the holdback band (Band), then the program will resume normal running.

Hold Back Types

There are four different Holdback types. The choice of type is made by setting the Holdback parameter
when creating a profile with any one of the following

1 OFF-Disables Holdback - no action is taken.

2 Deviation Lo-Deviation Low Holdback holds the profile back when the process value
deviates below the setpoint by more than the holdback band (Band).

3 Deviation High-Deviation high holdback holds the profile back when the process value
deviates above the setpoint by more than the holdback band (Band).

4 Deviation Lo/High -Deviation Lo/High Holdback is a combination of the two. It holds the
profile back when the process value deviates either above or below the setpoint by
more than the holdback band (Band).

Hold Back Action

Holdback action is defined by the below parameters.
1 Wait Forever
2 Wait Time

If wait forever is enabled then the process will wait until the PV has come within Holdback band (Band). If
wait forever is disabled then the holdback action specified in Action after a timeout will be finished after
the time specified in wait time. The available holdback actions are Hold and Continue. The hold will hold
the segment and continue will move to the next segment.

NG HBBD
W HBBD
-3
Profile held o Profile hald il
HBTY set o HBTY sat lo
Hi or BAND Lo or BAND

5-13 Holdback on Dwell
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-———————————p |
Profile held #

=

5-14 Holdback on Positive Ramp

HBTY seat o
| Hi or BAND
Profile bald if
HBTY set to
Lo or BAND

Profile held it HBTY
sat to Hi or BAND

Profile held i
HBTY set to
Lo or BAND

HBED
HBBD
5-15 Holdback on Negative Ramp

5.2.5.3.1.2 Dwell Segment Parameters
4

Duration
Duration of the segment for the Dwell can be set in Hour: Minute: Second.

PID
The PID Values to be used for this Dwell is PID1 or PID2.

5.2.5.3.1.3 Go Back Segment Parameters
-}

~PID: PID1

This segment will jump to the specified in the segment mentioned on the Segment for the no of
cycles mentioned in Cycle.
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5.2.5.3.1.4 End Segment Parameters

® Type: End

- Set Point: 0

This is an End segment of the profile to End the profile with setpoint mentioned in Setpoint with the PID
values in the selection of PID1 or PID2 as per the selection.

5.2.5.3.1.5 Time to Target Segment Parameters

|

~Set Point: O
~Duration: 0:0:5
~PID: PID1

~Hold Back: Disable

----- Wait Forever: Enable

This is similar to the ramp segment with automatic calculation of ramp rate by the Process Control Card with
the reference of Setpoint and duration given by the user.

Setpoint
Setpoint to be reached in this segment. Of the segment

Duration
Duration of the segment to reach the setpoint

PID
The PID Values to be used for this RAMP is PID1 or PID2.

Holdback
Hold back actions to enable or not. Refer the details in Ramp segment section for the detailed explanation.

5.2.5.4 Jobs

The job is called as a task to be performed when the event is activated. There are two jobs Start-Job and
End Job can be added to perform any event.

A typical example is to trigger an alarm buzzer in the event of high temperature.
Note: Please refer to the section Jobs for full details about various jobs available

5.2.5.4.1 Start/End Jobs

Start: Define the job to be done at the start of the Profile (Ramp &Dwell)
End: Define the job to be done at the End of the Profile (Ramp &Dwell)
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5.2.5.5  Start/Stop Profile (Ramp &Dwell)

The Profile can be started, Hold or stop from the Real-time display page of the process control module. The
Profile can be selected and run from the Run button on the display page. Press Run and select the profile to
be run then press ok to start the Profile.

Batchi-1

Profile

|Pr0fi|e1

Out1

Profile2
Profile3
Profiled
Profileb
el |Profiled
Profile7
Profile8
P Profileg
Profilel0
Profilell

Qut2

Run

Hold

Press Hold to hold the profile. Press Stop to stop the Profile.

Batch1-1

COutl

Out2

Alm1l &

v

Segment: O O : O O : 0 0

Alm2

Run

Profile:
Hold

The real-time display page will show the Profile and Segment no along with the remaining time of that
particular segment.

5.2.5.6 Oven Control with Zone Temperature Recording Application

An Oven is designed to dry the products with 6 zones. The Zone Temperature is controlled by a single
temperature controller. The temperatures of the different zones are recorded to ensure the operation of
different zones. Generally, for this application one temperature controller and 6 channel recorder are
required. By using PR Series Recorder with PID Control card it can be achieved with one device.

The oven required to dry the products at 500°C for 1 hour. All the 6 zones temperature needs to be
recorded. For this dwell timer of PID Control card needs to be used to control the oven temperature and
Analog inputs of Recorder needs to be connected with Thermocouple inputs from all the zones. The system
configuration is as below.
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Zone Temperature Sensors

OVEN
P '
0 il z2 I
[ ]
l |
Al Input from Sensors 4] 74 r<
Recorder with 6 Al & Process I |
Control Card || 1
PID Control Output N >
from Process Control I 25 8 |<
Card
out1 ‘ L\an0090000,-

Oven Heater

To achieve this function set the following parameters in the PID Control setup menu and configure the
Recorder as per the recording requirements.

FUNC=BASC (Basic function)

IN1=K_TC INTU=C

DP1=1_DP OUT1=REVR

O1TY=RELY CYC1=18.0

O1FT=BPLS  A1FN=TIMR

A1FT=ON SELF=NONE

Z2one Temperature Mo urmient Sensory

Control Outpat from Process Control Caed

5.3 Jobs

There are various types of jobs available in the recorder to activate by an event. The available jobs are
listed below.

5.3.1 No Action
Do nothing
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5.3.2 Send Email
Send Email directly from Recorder

5.3.3 Pause
Stop logging data.

5.3.4 Start
Start logging data.

5.3.5 Sound Buzzer
Sound the buzzer. It stops once any key is pressed.

5.3.6 Dump Data

Dump the historical data from internal memory to external memory such as SD Card or USB Disk. The user
can select the data to be dumped to external memory.

5.3.7 Enable Fast Mode
Enables the fast mode logging of 100 msec for the specific channel irrespective of the channel configuration

5.3.8 Disable Fast Mode
Disable the fast mode for the specific channel.

5.3.9 DO Latch On

Set digital output/relay on, and then select Target, let's say from one of DO 1 to DO 6. The relay is latched
when it is activated.

5.3.10 DO Latch Off

Set digital output/relay off, and then select Target, let's say from one of DO 1to DO 6. The relay is un-
latched when it is activated.

5.3.11 DO Process

Set digital output/relay on for process high or low, and then select the target, let's say from 1 of DO 1 to DO
6. The relay is not going to be latched when it is activated.

5.3.12 Enable Timer
Start the timer, and then select Target timers

5.3.13 Disable Timer
Stop the timer, and then select Target from Timers

5.3.14 Preset Totalizer
Set a pre-set value to the target Totalizer.

5.3.15 Reset Totalizer
Reset Totalizer to zero. Select a single Target Totalizer or All totalizers

5.3.16 Enable Totalizer
Starts the Totalizer. Select a single Target Totalizer or All totalizers

5.3.17 Disable Totalizer
Stops the Totalizer. Select a single Target Totalizer or All totalizers

FDC_PR-Series_User_Manual_UMFPR01-A_Jan-2021.docx Page 154 of 487



5.3.18 Preset Counter
Set a pre-set value to the target counter.

5.3.19 Reset Counter
Resets the counter to zero. Select a single Target counter or all counters

5.3.20 Inc Counter
Increases the counter by 1. Select a Target counter or all counters

5.3.21 Dec Counter
Decrease the counter by 1. Select a Target counter or all counters

5.3.22 Log Report

Log a report for the selected channels. The options available to select for the report are Counter, Totalizer,
Analog inputs (Min/Max/Avg), Math (Min/Max/Avg), All Counters, All Totalizers, and All Channels
(Min/Max/Avg).

5.3.23 Reset MinMaxAve

Reset the minimum, maximum and average values of the previously sampled data. The statistical data will
calculate from the new sample of reports.

5.3.24 Print Historical data
Prints the historical data. The period of data to be printed will follow the configuration in Auto output menu.

5.3.25 Print Event List

Prints the historical event list. The period of data to be printed will follow the configuration in Auto output
menu.

5.3.26 Print Report List

Prints the historical data of log report data. The period of data to be printed will follow the configuration in
Auto output menu.

5.3.27 Print Snapshot
Prints the snapshot of the screen.

5.3.28 Output Historical Data

This will generate a historical data output in CSV format in external storage. It will also contain event
reports.

5.3.29 Copy Value and Paste Value

This is mainly used for retransmission of Analog inputs using external (communication) Analog output
channels. Since we have the limitation of Analog outputs on the Recorder. These external channels can be
used by using the copy value and paste value. This can be used by using an event or timer when job 1 is
copy value, job2 will be paste value.

5.3.30 Select Controller
Select the PID Process controller card

5.3.31 Run Profile
Select the profile to run.
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5.4 Display

This will allow the user to configure the real-time display pages on the recorder. The maximum no of display
pages and pens per display page will vary depends on the recorder model no.

PR1( PR2( PR3(
Displaypagey 8 | 20| 21
Pens/Page | 6 6| 10

After entering the Configuration menu, select “Display” then Press the “Enter” key to get into the Display
configuration menu. It displays the|DispIay page Page1 as the first display page configuration page. Press
| 4

directional navigation keys at the bottom to select other pages. Press directional keys

e

on the right-hand side to select the menu column. After completing Configuration, press

‘ = ‘softkey, then press ® softkey to return to the main display. All configurations will be saved
automatically.

aIs 6 [7 Is fo Jwo [u iz l_,l_s,_l_| li.l}.ﬁ.,ll_’ [ 1o [ D]

»
——
Moda! Trond
Spoad: 1 Sex /Dot VN
Direction: Horwontal
Background: Black
Frint: Bnable

Tresd Grogph Scades; Enoble il v
Pon
c —_—
Chawnel: AlL
Coler: Blue -
Widkh: 1§ —_—
Raorge
Low: -2000

High: 11000
Rederence Pomits: Enable
1: 287.5
2:6312,5
Trend Graph Scale
Position: |

2>
Charnel: AL2
Color: Lime
Widkh: 1
Range
Low: 2700
Hgh: 13700
Rederence Ponts: Enable -

| » | o | o |

Copy: copy the configuration from one page to another page.
Paste: Paste the copied configuration to the page.
Press Copy key in the source page and press paste key in the destination page.

5.41 Name

Enables the user to define the name for each page with a maximum of 18 characters.

Select “Name”, then press “Enter”, softkey, a keyboard with several keys will appear. Press “Shift” to select
special characters. Press “Caps” to select capital letters. Press softkey “OK” after entering a new display
page name.

5.4.2 Mode

Defines the default mode of displaying data for the page. The available options are Trend, Bar, Digital, Mix,
Circular, Individual and Disable modes.

Note:
Circular Trend mode is available only in PR30.
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5.4.3 Speed

This is the display speed. The available display speeds are as below.
. 100 msec/dot

. 1 Sec/dot

. 2 Sec/dot

. 5 Sec/dot

. 10 Sec/dot

. 15 Sec/dot

. 20 Sec/dot

. 30 Sec/dot

. 1 min/dot

10. 2 min/dot

11. 5 min/dot

12. 15 min/dot

13. 10 min/page (Circular Mode only)
14. 30 min/page (Circular Mode only)
15. 1 hour/page (Circular Mode only)
16. 2 hour/page (Circular Mode only)
17. 4 hour/page (Circular Mode only)
18. 8 hour/page (Circular Mode only)
19. 12 hour/page (Circular Mode only)
20. 1 day/page (Circular Mode only)
21. 2 day/page (Circular Mode only)
22. 1 week/page (Circular Mode only)
23. 2 week/page (Circular Mode only)
24. 4 week/page (Circular Mode only)
25. 1 hour/dot

26. 2 hour/dot

CONOO TP~ WND -

o

5.4.4 Direction
Sets the trend direction to be horizontal or vertical.

5.4.5 Background
Sets the background colour of Trend to black or white

5.4.6 Print Enable

This will enable or disable the data of the configured pen on this page in print Historical data and
output historical data jobs.

5.4.7 Trend Graph Scale
The trend scale of the pens to be enabled or disabled on the display page.
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5-17 Circular Scale

5.4.8 Pen
This will configure the display pens of that display page and their properties.

5.4.8.1 Channel

Selects a specific channel for that pen from the analog input, Math, Counter, Totalizer, External Channels.
Select disable if a specific pen is not required to display any channels.
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5.4.8.2 Color
Selects the colour for that pen.

5.4.8.3 Width
Selects the width of that pen. The available options are 1, 2, and 3.

5.4.8.4 Range Low
Defines the low scale for that pen on the display.

5.4.8.5 Range High
Defines the high scale for that pen on the display.

5.4.8.6 Reference points

This will draw two reference points on the display. This will be displayed only in individual mode, in trend
mode with only one pen per page and in circular mode with only one pen per page. The reference points
have two points 1&2 to configure when it is enabled. It will not be displayed when it is disabled.

Batch1-2 Pagel ) |mem| SO LIREEXe

876.8 _|EIEEES

15% | 43% | 12/23718 |
Al4 i

DREGEI ' 5109 " 12685

1206 16330

ALl

30520 266 595 14660
-g78.0 ‘
7140 10 2 10520

S500

BAIB

" 669.6 _

5-18 Reference Points Display

5.4.8.7 Trend Graph scale position

The position of the trend scale from left to right of that pen in display page. The scale can be disabled by
selecting disable in the position.

Note

% Tolillustrate the difference between Display Hi, Display Lo, Scale Hi, and Scale Low, here is a typical
example, with input 0-10V, Scale Low=0.00, Scale Hi=100.00, to have better resolution and vision on
Bar graph, set the Display Lo=0.00 and Display Hi=50.00 so that the Bar displays from value 0.00 to
50.00.

% The decimal point is defined by Scale Hi and Scale Low, and not by Display Hi, or Display Lo.
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5.4.8.8 Status Bar

To make it convenient when viewing the status of Digital Input, Digital Output, Math channel, Totalizer,
Counter and AO, the user may enable these items in the status bar. The Status bar is displayed at the lower
part of the display page. One status bar can be configured for each page. Each status bar consists of 6 tags
in PR10 and PR20 and 10 tags in PR30 for the user configuration.

Note
Status bar configuration is not shared in all the pages. You may define a different setup for status bars in

each page per your requirements.

Displary
12 |3 4 U5 16 |7 |8 |9 |10 [11 |12 113 14 s a6 |17 18 |19 [

1:212.5 s
204875

Trend Graph Scale A

Position: 9

10
Channel: AT10
Color: Dark Cyan v
Width: 1 |
Range
Low: <2000
High: 600.0 —
Reference Points: Enable
1: 100.0
2: 3000
Trend Graph Scale
Position: 10
Status Bar
Type: Enable
1: D11
2:DIS
3: Math2
$: D010
5: AD7
6: Math12
7: D012
8: Math13
9: AOIZ

400.7

6 BN ALIS Al9 ALTD
1018.9 _B:I:1 % I i 214.5
°Cs = 1= e C -G
ol s Matd Lo A2
Low Low ~53071018.2 o 13473
Matn2 (L Math1d L2 el
2226 off 613 6521 13467
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5.5 Batch

This will allow the user to configure the batch configuration. This menu will be visible to the user when the
batch is enabled in instrument menu configuration. After entering the Configuration menu, select “Batch”
then Press the “Enter” key to get into the Batch configuration menu. It displays the Display page Page1 as

-

on the right-hand side to

the first display page configuration page. Press directional keys

select the menu column.  After completing Configuration, press‘ = softkey, then press
softkey to return to the main display. All configurations will be saved automatically.

e 21:54 3
W 7% | ST
Batch

Lot Mamber: 2
Auto Increment: Enable rF .
Descripkion:
w
i
Back
5.5.1 Name

Enables the user to define the name for Batch with a maximum of 18 characters.

Select “Name”, then press “Enter”, softkey, a keyboard with several keys will appear. Press “Shift” to select
special characters. Press “Caps” to select capital letters. Press softkey “OK” after entering a new batch
name.

5.5.1.1 Lot Number
Define the starting Lot number of the batch.

5.5.1.1.1 Auto Increment

If this option is enabled then the lot number will be automatically incremented by one for the next batch. If
this option is disabled then there is a popup window will appear on the screen to enter the batch details
when starting the batch by using the start option in the menu.
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5.5.2 Desc
The description of the batch for logging.
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5.5.3 Example for Batch Application
The operator wants to start a batch every day at 8.00 am and stop the batch at 12.00 am.

Configuration

Timer1

Type: Daily

Action: Enable

Time —Hour: 8 Min:0  Sec: 1
Job1: Start Job2: No Action
Timer2

Type: Daily

Action: Enable

Time — Hour: 12Min: 0 Sec: 1
Job1: Pause  Job2: No Action

5.5.4 How to view batch data in Recorder

Press on -(Menu)-History-Page1

Press “Search”, select required Batch and press “Ok”
Batch details including lot number can be archived by pressing softkey “Batch”

L =

St
LIS Batch Z /A\

Internal

Search
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welect (10/20/13 18:55:13)

Batch1-1 |

Batchil-2

oK Cancel

5.5.5 How to Dump Batch data to an external USB memory
1. Presson -(Menu)-More then press on Dump

Select

Initial 2 Lots
Initial 3 Lots A

Initial 4 Lots
Initial 5 Lots
Initial 6 Lots
Initial 7 Lots b 4
Initial 8 Lots

Initial 9 Lots

Initial 10 Lots -

oK Cancel

2. Select “All" or required lots and press “OK”
For example, Batch1-1, Batch 1-2, Batch1-3 are available
Initial 1 Lot means, Batch1-1
Initial 2 Lots means, Batch1-1 and Batch1-2
Initial 3 Lots means, Batch1-1, Batch1-2 and Batch1-3
Note
Provision not available to dump only a specific lot.
3. Press on “Yes” to dump data from internal memory to external SD Card or USB memory.

Message

& Do you want [? dump historical data and event list to storage media?
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If there are 3 batches, let's say Batch1-1, Batch1-2 and Batch1-3, then there are three different folders in
the external storage after completing of dump

¥ BatchDatalog

File Edit Wiew Favorites Tools Help

Qs - ©  (F 05w i roe

Address |[E;| G:\DataStorelBatchDatalog
[C)Batch1-1
[C)Batch1-2
[C)Batchl-3

Note
The data available in external memory is in a proprietary format to avoid any kind of tampering. The PC
software is required to view this data.

5.6 Start/ Stop

This will allow the users to configure the jobs when the logging is started or stopped.
o IEENER

=
5.6.1 Start

Configure the job for the start action. This job will be activated when the logging is started.

5.6.2 Stop
Configure the job for the stop action. This job will be activated when the logging is paused or stopped.
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5.7 Timer

This will allow the user to configure the timers on the recorder. The no of timers available on the recorder
will vary depends on the recorder model no. They are listed as below.

PR10 PR20 PR30
Timer 6 20 48

After entering the Configuration menu, select “Timer” then Press the “Enter” key to get into Timer
configuration menu. It displays Timer Timer1 as the first-timer to configure. Press directional navigation

4 4 - —_— - v
at the bottom to select other timers. Press directional keys

keys on the right-

hand side to select the menu column. After completing Configuration, press‘ - ‘ softkey, then press

softkey to return to the main display. All configurations will be saved automatically.
Copy: copy the configuration from one timer to another timer.
Paste: Paste the copied configuration to the timer.

Press Copy key in the source timer and press paste key in the destination timer.

1 |2 Ja |4 Is |6 |7 18 Jo |w |11 |12 13 |14 15 s [17 |18 |19 | ¢

Actioes: BEnable

Time S
Howr: O
Min: O —
Sec:

Job1: Log Report_Totallzert v

Job2: Resel Totallzer Totalizer )

-]~ - |

The timers can be used to execute a job on a time basis. The timers can be categorized into Countdown,
Repeat Countdown, Daily, Weekly and Monthly.

5.7.1 Type

Select the type of Timer. The available options for the users are as below.
1. Countdown
2. Repeat Countdown
3. Daily
4. Weekly
5. Monthly

5.71.1 Countdown
This timer will execute only once and activate the defined jobs after the defined time.

5.7.1.2 Repeat Countdown
This timer will execute in a loop continuously and activate the defined jobs in the defined interval of time.
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5.7.1.3 Daily
This timer will activate the defined jobs at a defined time every day.

5.7.1.4 Weekly
This timer will activate the defined jobs at a defined time every week.

5.7.1.5 Monthly
This timer will activate the defined jobs at a defined time every month.

Note
Countdown and Repeat countdown timers will not follow RTC clock time. They will start the timer from 0
once they are activated. Daily, Weekly and Monthly timers will follow the RTC Clock time to execute the
jobs.

5.7.2 Action
Disables or enables the timer.

5.7.3 Job1, Job2
2 jobs can be configured for each timer.

5.7.4 Timer Example-1

Switch on the water pump every day at 8.00 am and switch off at 10.00 am. This application requires a
“Daily” timer which works with Real-Time Clock. Configuration settings are as follows.

Timer1

Type: Daily

Action: Enable

Time = Hour: 8 Min:0 Sec: 0
Job1: DO Latch On, Target: DO1
Job2: No Action

Timer2

Type: Daily

Action: Enable

Time — Hour: 10Min: 0 Sec: 0
Job1: DO Latch Off, Target: DO1
Job2: No Action
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5.7.5 Timer Example-2

Let's say, when a digital input high event is triggered by high pressure, switch on a relay after a 10 seconds
delay.

Digital Input1

Event1

Type: H

Job1: Enable Timer, Target: Timer1
Job2: No Action

Event2

Type: L

Job1: DO Latch Off, Target: DO1
Job2: No Action

Timer1

Type: Countdown, Action: Disable
Time —Hour: 0 Min: 0 Sec: 10
Job1: DO Latch On, Target: DO1
Job2: No Action

5.7.5.1 Timer Example-3

The user requires to get a daily report from the recorder about the minimum, maximum and average
values of the process every day. After production has finished, the user can press Menu, then Event then
selects Report and presses the Mode key to select the Daily mode. It will show the report on a daily basis.

Timer1

Type: Daily

Action: Enable

Time = Hour: 17 Min: 01

Job1: Log Report  Target: ALL CH MinMaxAve

Job2: Reset Min/Max/Ave Target: ALL CH

(Reset historical data in order to log new data for the next day.)
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5.8 Clock

This will allow the user to configure the clock and related configuration including summer saving time
adjustment. After entering the Configuration menu, select Clock then Press the Enter key to get into the
Clock configuration menu. It displays the clock configuration menu to configure. Press directional keys

_ % T onthe right-hand side to select the menu column.  After completing Configuration, press

&

| o |softkey, then press softkey to return to the main display. All configurations will be saved

automatically.
et —————————— S

[ |

Tine Zone: (GMT-0S00) Facific Time (US & Caneds)
| Syretwcrdon uin Internel: Dokl -
Dot Tare
Coationy:
Adpst g time ey coumes data boss,
‘ It ks suooested to dump dats in acvere v
‘ Dt (12/23/18)
|
|

-
) ——
Surtrmer Swing Thme
Typw: Disabila
From (4/1 000)
Mot 4
Duy: 1
Hour: 2
Min: O
To (1091 00)
Monthe 10
Doy 350
Hour1 3
Min: 0
o
Aol Bock

5.8.1 Date Style

Selects the Date style format for the recorder. The available options are MM/dd/yy and dd/MM/yy,
yyyy/MM/dd.

5.8.2 Time Zone
Select the time zone for the recorder

5.8.3 Synchronize via Internet

This will allow the recorder to synchronize the clock time from a time server via an Internet connection on
the recorder. If this option is enabled then the recorder will connect with Time server every day at the
defined time to synchronize the clock.

5.8.4 Date/ Time

L (1
B

This will allow the user to set the clock manually. After modifying the clock data press
modified time.

to apply the

5.8.5 Summertime
In some countries of North America and Europe, clocks are adjusted forward one hour near the start of
spring and are adjusted backwards in autumn. This is commonly referred to as Daylight Savings Time.
Here it is referred to as Summer Time. The summertime can be enabled by selecting enable in the Type
and configuring From and To time.
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5.9 Communication

This will allow the user to configure the communication-related parameters. After entering the Configuration
menu, select Communication then Press the Enter key to get into Communication configuration menu. It

F e

displays the communication configuration menu to configure. Press directional keys ¥ onthe

Lk
right-hand side to select the menu column. After completing Configuration, press‘ ‘softkey, then

press “ softkei to return to the main display. All configurations will be saved automatically.

| Commrnadiation |
[
B Statk
B Ackhress: 1921600, 107 A
Sutewt Morde: 250
Defoult Goatew 108,0,7
DS Server: 1
Moctus Server i
Mockers TOP Port: SO0

-
—1

Web Server: Enabie
Sertol
RS2 /385,422
Protocol: Mochas Stove
Adiresas: 1
Bad Rater 115200
Dola Fommat: No, 8,1
Modixrs Server 'Slove
Tygwes of Bogistor Vakw: [rideges
Modars Cliant Mostor

Frharrad: 3 Soc /Dot
Thmeout: 100 ms
Serinl: 1 Sec Dot
Timeout: 100 s
Irterved Delween 2 cormmunds: 10 ms
Email: Disable
| Systern Luent =

e Back

5.9.1 Ethernet

This will configure the Ethernet port configuration.
IP

Select the IP type as Static or DHCP as per the requirement. Select DHCP if the server on the network
automatically allocates the IP address for the recorder. Select STATIC to manually set a fixed address for
the recorder.

IP Address: Defines the IP address of the recorder on the network

Subnet Mask: Defines the Subnet Mask address on the network

Default Gateway: Defines the Gateway address.

DNS Server: This is required if the recorder needs to be connected to the Internet

Modbus Server: When Recorder is configured as Slave Recorder (Server in Modbus TCP) in
Modbus communication, the recorder needs to be configured with the port no.

Modbus TCP Port: Modbus TCP Port no. The default setting is 502 for Modbus TCP

Web Server: This will allow the user to enable or disable the webserver feature on the recorder.

5.9.2 Serial

This will configure the serial port of the recorder.

Protocol: Selects the Modbus protocol. The available options are Modbus RTU Master and
Modbus RTU Slave.

Address: Recorder Slave Address in the network

Baud rate: Selects the communication baud rate for communication. The available options are
9600, 14400, 19200, 38400, 57600, 115200

Data format: Selects the communication data format for communication. The available options
are none, 8, 1 or Odd, 8, 1 or Even, 8, 1

FDC_PR-Series_User_Manual_UMFPR01-A_Jan-2021.docx Page 170 of 487



5.9.3 Modbus Server/ Slave

This will allow the user to select the data type for the recorder communication when it acts as a slave in
Modbus RTU or server in Modbus TCP.

Type of Register Value: The user can select the data type as an Integer or Floating point.

5.9.4 Modbus Client/Master
This will allow the user to configure the external channel communication with the recorder.

5.9.4.1 Connections

Add the connections to the recorder. There is a maximum of 16 devices can be connected with PR10 and
PR20 and a maximum of 32 devices can be connected with PR30. To add a connection, select
connections and then press Enter key. It will show the connection menu parameters.

Name: Configure the connection name

Type: Select the connection type as Serial or Ethernet

Slave ID: Configure the Slave Id of the device to be connected.

IP: This is enabled only if Type = Ethernet. Configure the IP address of the slave.
Port: This is enabled only if Type = Ethernet. Configure the port no of the slave.

]

wwwse Hoenm Coruwwet 1 o) D] oo
6 |7 |8 |9 |10 |1t |1z |13 |14 |15 |16 |17 [1& J1o | _<]*]
ST Corww
Typma: Sortal
Slave 1D: 1

4

{

t

Coxwmnct o o
'

S P l' 17 1= To Tio [ar [i2 Ja3 Jaa (15 [ae [17 [is [so [210]

{

t

I A = =
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5.9.4.2 Commands

This will allow the user to configure the Modbus register address from the slaves needs to be map to an
external channel. There is a maximum of 16 commands can be added in PR10 and PR20 and 32
commands can be added in PR30. To add a command, select commands and then press Enter key. It will
show the commands menu parameters.

||||||

A jz2 12 |4 |s Jo |7 |8 |9 | |er [e2 [ J1a |85 16 |57 |38 19 | g
Action; Enable
To Channe|
First: Ext1 A
Lant: Ext1
rTl‘llr)"J-lh S —
Ragister
Type: Trgant v
Start Address: 1
Data Type: Int 16 e —
-
cloili=l= -

Action: Enable or Disable the command
To Channel: Configure the first and last channel of the external channel to be mapped.

First: Enter first external channel details, Ex: Ext1

Last: Enter last external channel details, Ex: Ext24
From Device: Configure the slave device to be mapped,

Register: Configure the Modbus address of the slave

Type: Select the Register type as per slave. The available options are Input and
Holding Registers, Discrete Input and Output coil.

Start Address: Enter Start register address. For example, 400001 as 1
Data Type: Configure the data type as per slave configuration. This is available
for Input and Holding Registers only. The available data types are

as listed below.
Int16/Uint16/Int32_B/Int32_L, UInt32_B, UInt32_L, Float_B,
Float_L

FDC_PR-Series_User_Manual_UMFPR01-A_Jan-2021.docx Page 172 of 487



UIntlt
Int32_B
Int32_L
UInt32 B
UInt32_L
Float_B
Float_L

Connection: Select the required connection where the slave is configured.

5.9.4.3 Sample Rate

Configure the sampling rate for communication.
Ethernet: Configure the Ethernet communication sampling rate from the available options
100 msec/dot, 1 sec/dot, 2 sec/Dot, 5 sec/dot, 10 sec/dot
Timeout : Timeout for Ethernet Communication. The default timeout is 100ms
Serial : Configure the Serial communication sampling rate from the available options
100 msec/dot, 1 sec/dot, 2 sec/Dot, 5 sec/dot, 10 sec/dot
Timeout : Timeout for Serial Communication. The default timeout is 100ms
Interval between two commands : Configure the interval between two commands in serial
communication. The default time is 10 msec.

5.9.5 Email

This will allow the user to enable or disable the email function on the recorder. Once the email function is
enabled then the recorder will show the required menus to configure the email server details. The user has
to configure the email server configuration as per the email server. The below picture shows the sample
configuration with an email account from Gmail to send the email.

Commurcation
Conmenurication
Serted: 1 Sec /Dot
F N
v
S99 Erable
Avthentication; Enoble
Lisar Nowoi: thilllsiess@granl.com
Possword: *ereeess -
Sender: THILLAI_PR30_EMARN —
Send olfter o scheduded ime: 200
Address
From: PR30
To
1= sesvicmabeoinchild com tbw
Crowge 1
2 snlbesinchdd comatw
Group: 2
J
Growge |
i
Group 1
Groue 1
6
Grougp: 1 =
Emvadl ok

Tost

The user can configure the starting time of a day to start sending an email. This time can be configured in
Send after a scheduled time. This will avoid unnecessary email alarms when the process is not running or
during maintenance. There are 10 different email address can be configured to send the emails. Every
email action can select a particular sender or all the senders in the email job configuration.
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[z Enail | [an |
Joby Thens: Target
A
Groupd
Group2 -
Group3
Group
Eroups
Groupf v
0 Latch OFF Group?
D0 Process Groupd
able Timer Groupd
Disabde Timer Groupl0 [+ 4
% t Totalizer
Totalizer x

< > | corc

The system events can be enabled or disabled to send email notification by enabling or disabling the option

Frrvl|
System event send email function. Press Email Test ™" key to test the email configuration. If the
configuration and the connection are successful then the recorder will send email to all the sender in the

Lhar ey rasl coen
Sercher: THILLAL SO0 I
et ot A sbechénd Bowd gyl kot kb, phasse thaek tw
| redpraton ol

Ak Bt Prrwed 1t
Froes: PR

[ .

The email server should accept less secure app access. The below show the configuration of the Gmail
account accepts the less secure app access.
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5.9.6 Example for 10 Modules as External Channels for Analog Input

Paperless recorder connected with |0 modules with slave address 2 and 3 via RS485 communication. The
communication parameters for the communication are as below.
+ Baud Rate: 9600
+¢ Parity: None
+ Data Length: 8 Bit
% Stop Bit: 1

The below picture shows the system configuration.

O Module
Slave |d=2

Paperless Recorder

O Module
Slave 1d=3

The below table shows the Modbus address mapping of |0 Modules which needs to be mapped to external
channels of the recorder.

Modbus @ Register Name Low High | Access
Address Limit Limit

| 30002 | Analog Input1 | 0 4095 R |
30003 | Analoginput2 | 0 4095 R |
[ 30004 [ Analoginput3 | 0 4095 R |
[ 30005 | Analoginput4 | © 4095 R |
| 30006 | Analog Input5 | 0 4095 R |
| 30007 | Analoginputé | 0 4095 R |
[ 30008 [ Analog Input7 | 0 4095 R |
| 30009 | Analog Input8 | 0 4095 R |
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The recorder communication protocol must be set as Modbus Master to communicate with external
channels.

Cornrunication

Comenuication

Ethesmet =
P
DS Server: 168.95,1.1 VN
Modns Server

Mockns TOR Port: 502

Wab Server: Fnabla

Sertal b 4

RS237 /485,422

Ackiress: |
Baod Rate: 115200
Data Format: No 8,1
Mo ServerShae
Type of Ragister Value: Floating Point =3
Modbs, Clent Moster
Conrxctions
Cormmands
Sanpla Rate
Etharnet: 1 Sec Dot
Timwout: 100 ms
Serial: 1 Sec/Dot
Timaout: 100 ms
Intesrvasl between 2 commands: 10 ms
FEmail: Erable
SMITP Server
Host: stp.gmailoom
Port: 25
S92 Fnabda -

Emall

Test ’

Configure the communication parameters as per the slave (I0 Module) configuration.

Communication

Communication |

~Ethernet
~IP: DHCP

|»

é----ProtocoI: Modbus Master
~Address: 1

@Baud Rate: 9600 !

E----Data Format: No,8,1
----Modbus Server /Slave

----- Type of Register VYalue: Floating Point
-Modbus Client /Master hd

Email
Test Back

Commands

Cormmunication |
Ethernet =
IP: DHCP
DNS Server: 168.95.1.1 VN
Modbus Server
Modbus TCP Port: 502
Web Server: Enable
Serial v
RS232/485/422
Address: 1
Baud Rate: 9600
Data Format: No,8,1

Add connections and commands as per 10 module configuration.
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Connections Connexctl

1 |2 |3 |a |5 s |7 |8 |9 |10 |11 32 |13 |14 |15 |16 |17 |18 |19 | _(]»

Name: Connect 1

Type: Serial
_“
v
pr—|

5-19 Connection for Slave ID 2

Cormections Connect?2

1 2 13 |34 |5 6 |7 I8 |9 |10 |11 |12 [13 |19 |15 |16 |17 |18 |19 | _ol»
Narme: Connect2

Type: Serial
-~
-
-
5-20 Connection for Slave ID 3
Commands " ‘jl-;';:‘!:\ 47['1!".\
" Action: Enable
To Charnel
First: Ext1 o
Last: Ext8
From Device
Register
Type: Input v
Start Address: 2
Data Type: Int16
Connection: Connect 1 —t

5-21 Mapping of 10 Module and External Channel for Slave ID2

. . mem| =0
Commands 2 " )

[419% | 4796
1 2 |3 Ja |s |6 |7 |8 |9 |10 |11 [12 |13 |14 |15 |16 |17 |18 |19 | 4]»
Actlon: Enable
To Channel
First: Exto o
Last: Ext16
From Device
Register
Type: Input h 4
Start Address: 2
Data Type: Int16

Connection: Connect?2

5-22 Mapping of 10 Module and External Channel for Slave ID 3

After the mapping of the 10 module with the external channel is successful then all mapped external
channel needs to be configured for displaying the data with proper scaling.
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ANewrw: £xt]
Do
Typo: rebin

(0]
DataTypn: 2 IWte
‘ Vb Py 3208 ~ 206,/
Triggee: Enstie
Mtk sl
Soend: 100ms, Dot
‘ Modhan Baghder Value Cormarsion
DulaType: 2 Bate
Formula
| A MMM AL AL
M o= A AL ARG ML ) oML
Moo Rogistor Voboolh) Bogn
LowOM 0
PR G
Actunt Vakon{A] Range
sty
| Low(A )y an

Scabe: (WU ~ d0WBTMG 0
| Events

Pux)

(LT

‘ Mot

4 b | o=

Configure display page to display External channel in display pages

Mok Croukor

Skl | | Ser Ot
Pexckgrounct: Dk

| Pt Enstée

| Trersd Gragh Scabec tratde

Mgt 10000
idorono Pownts: Dsobik
Trocd Geaghs Scals
Poskiony 1

Channed; AIZ
Color: Lvw
Wiath: |
g
Low: 2810
Sgh 13700
Aeduruncs PoAds: Gradde
[ERY ]

n?
Rt i Craghh Scals

b li=li=]
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5.9.7 Example for 10 module as External Channel for Relay Output

Paperless recorder connected with |0 module with slave Id 2&3 for increasing the relay outputs.
The communication parameters for the communication as below
++ Baud Rate: 9600

%

% Parity: None
% Data Length: 8 Bit

% Stop Bit: 1

*

X/

The below picture shows the system configuration.

O Module
Slave Id=2

Paperless Recorder

O Module
Slave 1d=3

The below table shows the Modbus address mapping of IO Modules which needs to be mapped
to external channels of the recorder.

Modbus ‘ Register Name ‘ Low l High ' Access ‘ Comments

Address | Limi Limit |
100001 | RelayOutputi | 0 | 1 | RAW | Status of Digital Outputs. [
00002 |RelayOutput2 | 0o [ 1 | RwW | = {
| 00003 |RelayOutputa | 0 | 1 | RW | &
| 00004 [RelayOutput4 | 0 | 1 | RW | ;

The recorder communication protocol must be set as Modbus Master to communicate with
external channels.

Typa of Register Valua: Floating Point =
Modbus Cllent Mester
Conpexctions
Commands
Sampla Rate
Ethernet: 1 Sec /Dot

Timaout: 100 ms
Serial: 1 Sec/Dot
Timeout: 100 ms
Intesrvasl betwesen 2 commands: 10 ms
Fmall: Enable
SMITP Serves
Host: smitp.gmailoom
Port: 25
S99 Fnabla

Configure the communication parameters as per the slave (I0 Module) configuration.
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Communication

Communication |

~Ethernet |~
~IP: DHCP
A
-Serial v
| ~RS232/485/422 L
§----Pr0t0c0|: mModbus Master

- Address: 1
—
..Data Format: No,8,1
~Modbus Server /Slave
.. Type of Register Value: Floating Point
-Modbus Client /Master A

Email
Test Eecs

Commands " ",:,lrr:“ ,,-rf"
Communication |
Ethernet -
1P: DHCP
DNS Server: 168.95.1.1 A
Modbus Server

Modbus TCP Port: 502
Web Server: Enable
Serial v
RS232/485/422
Address: 1
Baud Rate: 9600
Data Format: No,8, 1

'Add connections and commands as per |0 module configuration.

Connections Connect 1

1 |2 |3 |a |5 Is |7 I8 |9 |10 |11 |12 |13 |14 |15 |16 |17 18 |19 [ {]»
Name: Connectl
_“
w
-
5-23 Connection for Slave ID 2
[ia
12 3 |4 Is |s |7 |8 |9 Jw |11 |32 |13 |14 |15 |16 |17 |18 |19 | <|»
Nowne! Cormnect?2
Types: Serinl
-~
b 4
-t

5-24 Connection for Slave ID 3
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Commands

1 |2 |3 |4 |s |6 |7 |8

lo |10 |11 |12 |13 |14 |15 |16 |17 |18 |19 | ¢[»

Action: Enable
To Channel
First: Ext1
Last: Ext4
From Device
Register
Type: Coil
Start Address: 1

Connection: Connect 1

5-25 Mapping of 10 Module and External Channel for Slave ID 2

Commands

6 |7 |8

Action: Enable
To Channel
First: ExtS
Last: Ext8
From Device
Register
Type: Coll
Start Address: 1

Connection: Connect?2

IS

9 10 |11 |12 (13 |14 |15 |16 |17 [18 |19

5-26 Mapping of 10 Module and External Channel for Slave ID 3

After the mapping of the 10 module with the external channel is successful then all mapped external
channel can be used for relay output by using copy value and paste value job.

Configure Math1 with the expression as 0 and Math2 with the expression as 1. Then using copy value
Math1 or Math2 as job1 and paste value Ext1 as job 2 to use the external channel relay output.

Math Mathi ‘, | Pause

1

2 I3 |4 |5 |s |7 |8

o |10 |11 |12 |13 |14 |15 |16 |17 |18 |19 | <|»

FDC_PR-Series_User_Manual_UMFPR01-A_Jan-2021.docx

Name: Math1
Desc:
Type: Math
Log
Datalype: 4 Byte
Value Range: -3.4E+38 ~ 3.4E+38
Trigger: Enable
Method: Instant
Speed: 100ms /Dot
Expression: 0
Scale
Unit:
Transformation: Disable
Decimal: 1
Modbus
Scale: -214748364.8 ~ 214748364.7
Events
Add
Remove

5-27 Configuring Math1 as 0
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X = [
Math Math?2 " Pause

=2 B laahels r=la

lo |10 |11 |12 |13 |14 |15 |16 |17 |18 |19 | <|»

Name: Math2
Desc:
Type: Math
Log
DataType: 4 Byle
Value Range: -3.4E+38 ~ 3.4E+38
Irigger: Enable
Method: Instant
Speed: 100ms /Dot
Expression: |
Scale
Unit:
Transformation: Disable
Decimal; 1
Modbus
Scale: -214748364.8 ~ 214748364.7
Events
Add
Remove

5-28 Configuring Math2 as 1

t 12 |3 |4 |s |7 |8

|6

|10 |11 |12 |13 |14 |15 |16 |17 |18 |19 | <i»

|9

Filter: Moving Average
Buffer: 1Sec
Log
DataType: 2 Byte
Value Range: -3276.8 ~ 3276.7
Trigger: Enable
Method: Instant
Speed: 100ms/Dot
Sensor
Type: Thermocouple 1 Type
Unit: °C
Range: -200.0~1100.0
Offset: 0.0
Gain: 1.0
Modbus
Scale; -200.0 ~ 1100.0
Events
Add
Remove
1
Type: H
Set Point: 840.0
Hysteresis: 0.0
Holding Time; Disable
Log: Log Alarm
Job1: Copy Value_Math?2

Joh2: Paste Value Ext1

-~

5-29 Configuring Ext1 for Al1 alarm

Similar way, other external channels also can be used for alarm and other operations.
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5.9.8 Example for 10 module as External Channel for Analog Output

Paperless recorder connected with IO module with slave Id 2 for increasing the analog outputs. The
communication parameters for the communication as below

% Baud Rate: 9600

«+ Parity: None

% Data Length: 8 Bit

0,

% Stop Bit: 1

L)

X/
*

X/
*

The below picture shows the system configuration.

O Module

Slave Id=2

The below table shows the Modbus address mapping of IO Module which needs to be mapped
to external channels of the recorder.

Modbus Register Name Low High Access Comments
Address Limit Limit
30001 SW Version / N/A N/A R High Byte = Software Version
Module Type Low Byte = 110
| 40002 | CurrentOutput1 | 0 | 4095 | RMW | Current Oufputs. O - 4095 = 0(4) - 20mA.
| 40003 | CurrentOutput2 | 0 | 4095 | RW | "
| 40004 | CurrentQutput3 | 0 | 4095 | RW | "
| 40005 | CurrentOutput4 | 0 | 4095 | RW | "
| 40006 | CurrentOutput5 | 0 | 4095 | RW | "
| 40007 | CurrentQutputé | 0 | 4005 | RW | "
| 40008 | CurrentOutput7 | 0 | 4095 | RW | "
| 40009 | CurrentOutput8 | 0 | 4095 | RW | "

The recorder communication protocol must be set as Modbus Master to communicate with external
channels.

Modbs Clent Menter
Conrexctions
Cormmareds
Sampla Rate
Etharnet: 1 Sec /Dot
Timwout: 100 ms
Serial: | Sec/Dot
Timeout: 100 ms
Intesrvasl between 2 commands: 10 ms
FEmall: Enable
SMIP Serves
Host: smtp.gmailoom
Port: 265
S9: Fnabla

il

Configure the communication parameters as per the slave (I0 Module) configuration.
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Communication

Communication |
~Ethernet

ID

DNS Server: 168.95.1.1 y 9
Modbus Server

-Address: 1

BCaud Rate: 9600 !
-.Data Format: No,8,1
~Modbus Server /Slave

----- Type of Register Yalue: Floating Point
-Modbus Client /Master hd

Email

Test Ees

Commands

Communication |
Ethernet
IP: DHCP
DNS Server: 168.95.1.1 A
Modbus Server
Modbus TCP Port: 502
Web Server: Enable
Serial v
RS232/485/422
Address: 1
Baud Rate: 9600 s —
Data Format: No,8, 1

Add connections and commands as per 10 module configuration.

|»

Connections Connect 1

1 |2 I3 |a |5 16 |7 18 |9 |10 |11 |12 |13 |14 |15 |16 |17 |18 |19 | _(]»

Name: Connect 1

Type: Serial
_“
v
-

5-30 Connection for Slave ID 2
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1 2 I3 Ja |s |6 |7 |s |9 |10 |11 _«»
-~ Action: Enable

~To Channel

First: Extl y %

-From Device
Register
-Type: Holding v

----- Start Address: 2

- Conhection: I0-8A0I

‘ ’ Copy Paste Back

5-31 Mapping of 10 Module and External Channel for Slave ID 2

After the mapping of the 10 module with the external channel is successful then all mapped external
channel can be used for analog output by using copy value and paste value job.

Configure Math1 with the expression for analog output for retransmitting Al1. Then using copy value Math1
as job1 and paste value Ext1 as job 2 in timer to retransmit the Al1 value to external channel.

Mathl "ﬂ

| 10

~Name: Math1l
- Desc:

{| - Type: Math y X

~DataType: 4 Byte

- Trigger: Enable b 4
~Method: Instant

-Speed: 100ms /Dot

BB pression: 820+(4095-820)%(AI1-(-200))/(1100-(-200))
- Scale —
~Unit:

- Transformation: Disable

~Decimal: 1

- Modbus hd

‘ ’ Copy Paste Back

5-32 Configuring Math1 as retransmission of Al1 Value
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Timer Tmer 1 | l‘,

1 2 |3 J4 |s |6 |7 |8 |9 |wo 11 <«[»
~Type: Repeat Countdown
- Action: Enable

- Time y %
~Day: 0
----- Hour: O
----- Min: O
----- Sec: 1 v

- Job1: Copy Value_Mathil

®Job2: Paste Value Exti

‘ } Copy Paste Back

LT LRI T AL § AT P AT T PO e LR LU e

5-33 Configuring timer to retransmit Al1 value via Ext1
Similar way, other external channels also can be used for retransmitting other channels.

5.9.9 Example for Controller as External Channels

Paperless recorder connected with temperature controller with slave address 2 via RS485 communication.
The communication parameters for the communication are as below.
+»+ Baud Rate: 9600
¢ Parity: None
» Data Length: 8 Bit
+» Stop Bit: 1
The below picture shows the system configuration.

(AR

L)

()

Temperature Controller

Paperless Recorder Slave =2

The below table shows the parameters needs to be mapped and logged from the temperature controller to
external channels of the recorder.

Register |Parameter|] Parameter Default | Data
Address | Notation Description Range Value type
128 PV Process value Low: -32768 High: 32767 — R

Set point value for . . .
129 SV | control Low: SPLO High: SPHI R

The recorder communication protocol must be set as Modbus Master to communicate with external
channels.
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Cormrrnication

W DHCP
DNS Server: 168.95,1.1 V%
Modtns Server
Mockns TOP Port: 502
Wab Sorver: Fnabla
Sertal v

RS237 /485 /422

Ackiress: |

Baod Rate; 115200 et

Data Format: No S, 1
Mo Server Shae

Type of Ragister Value: Floating Point o)
Modbes Clhent Menter
Conrexctions
Cormamarsds
Sanpla Rate
Ethernet: 1 Sec /Dot
Timaout: 100 ms
Serial: 1 Sec;/Dot
Timeout: 100 ms
Interval between 2 cormmands: 10 ms
FEmail: Enable
SMITP Server
Host: smitp.gmasiloom
Port: 25
59 Fnabda -

Emall
Test Back

Configure the communication parameters as per the slave (controller) configuration.

8 ) mem ;
Commands " 40% | 470

Cormmunication
Ethernet
IP: DHCP
DINS Server: 168.95.1.1 A
Modbus Server
Modbus TCP Port: 502
Web Server: Enable
Serial v
RS232/485/422
Address: 1
Baud Rate: 9600 s —
Data Format: No,8,1

Add connections and commands as per controller configuration.

Connections Connexctl

1 |2 |3 |a |5 s |7 |8 |9 |10 |11 32 |13 |14 |15 |16 |17 |18 |19 | _{]»

Name: Connect 1

Type: Serial
_“
v
-t

5-34 Connection for Slave ID 2
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Commands

1 |2 |3 J]a |s |s

|7 |8 |9 |10 |11 |12 |13 |14 |15 |16 |17 |18 |19 | <|»

Action: Enable

To Channel
First: Ext1
Last: Ext2

From Device
Register

Type: Holding
Start Address: 128
Data Type: Int16
Connection: Connect 1

5-35 Mapping of Controller with External Channels

After the mapping of the controller with the external channel is successful then all mapped external channel

needs to be configured for displaying the data with proper scaling.

fr f2 13 a4 15 le |7 ls o |10 |1 |12 |13 |14 15 J1e |17 |as 19

e

Nagne: Ext1
Desc:
Type: Enable
Log
DataType: 2 Byte
Vaboe Range: -3276.8 ~ 3276.7
Trigger: Enable
Method: Instant
Speed: 100ms Dot
Modbus Register Value Conwession
DataType: 2 Byte
Formula
A = ((MAMLY/ (MHMU))*(AH-AL) AL
M = ((A-AL ) (AH-AL )Y (MH-ML) +ML
Modbus Register Vaboe(M) Range
Low(ML): -1999.9
High(MH): 4553.6
Actunl Value(A) Range
Linlt:
Low(AL ): -200.0

Madbus

Scale: 0,0 ~ 4294967295.0
Events

Mid

Remove

I

Configure display page to display External channel in display pages
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Name: Papet —_—
Mode: Circular |
Speed: 1 Sec /Dot VN
Background: Black
Print: Enable ;
Trend Graph Scale: Enable
Pen a5 v

1 L
[Channel: Ext1 |
Color: Blue
width: 1 -
Range :

Low: -200.0

High: 1370,0

Relerence Points: Enable

1:287.5

2:612.5
Trend Graph Scale
Position: 1
2
Channel: AI2
Color: Lime
Width: 1
Rarge
Low: -270.0
High: 1370.0
Referorce Points: Enable
1: 345.0 -

Clov ]| o =

5.9.10 Example for SIO Module as External Channel via PC-E

Paperless recorder connected with SIO module with slave address 1 using RS485 to Ethernet Converter
PC-E connected with Ethernet communication.

PC-E
Paperless Recorder Ethernet Ethernet to RS485

SIO 10 Module

Converter Slave ld=t

The communication parameters for the communication are as below.
SI0 Module Configuration
Address: 1
Baud Rate: 9600
Parity: None
Data Length: 8
Stop Bit: 1
The below table shows the Modbus mapping of SIO series |0 module.

30513~30520
40513~40520 Al CHO ~ CH7 Value R
(0x0200~0x0207)
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PC-E Configuration

Ethernet Configuration Parameters

Vodule [P 192|188 [0 |

eouie 112

Default Gateway [|192 168 |0
oo

Subnet Mask

Socket Time Qut

i
il

90

X 1 second

5-36 PC-E Ethernet Configuration

Communication Modes

0 = Qerver - Standard Mgd:egliMum Socket

Converter Mode  |[0 1 = 8erver - Sockel Listen Mode / Single socket
2 = Client - Remote Socket Open Mode / Single socket
Time to wait before sending Rx Chars when
Char Timeout 125 \ using Port 30004 in Mode 0, or using Mode 1/2
: X 10 milliseconds
Port Number 502 | Modbus TCP = 502 Mode 182 only
192 168 0
Server IP 113 . l ] Mode 2 only
Modbus Comms || ;
Watchdog 0 } X 1 minute
5-37 PC-E Mode Configuration
R5232/R5485 Communications Port Parameters

Baud Rate 9600 v |

Data Bits gr

Party (U O=None, 1=Even, 2=0dd

Stop Bils 1= |

R8232/R5485 (1 v 0=R8232, 1=R3485

Serial Reply .

Timeout 30 | ¥ 10 milliseconds

R8485 On Delay |0 X 1 milliseconds

R&5485 Off Delay ([0 X1 miliseconds

5-38 PC-E PS485 Configuration
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The recorder communication protocol must be set as Modbus Master to communicate with external

channels

ElTwert B
1P: DHP
DNS Server: 168.95.1.1 S
Mockurs Server
Modbos TOP Port: 8302
Web Serves: Eroble
Seriol v
RSZ32 /465 /422

Addcress: |
Baud Bate: 115200 -t
Data Foomat: Nod, L
Mocks Serves/Slave
Type of Regster Vakoe: Floating Poamt
Mockwrs Clerit Mastor
Conrwations
Comimonds
Sample fata
Ethernet: 1 Soc /Dot
Timeout: 100 ms
Sertal: 1 Sec /Dot
Farwesout: 100 s
Intervad between 2 commees: 10 1s
Frmail: Enable
TP Server
Host: sintp.grmail.com
Port: 2%
=51: Erable =l

Erveit
Teost Back

Configure the communication parameters as per the slave (PC-E and SIO) configuration. Add connections
and commands as per PC-E and SIO module configuration.

boreren: 55 1
| Type: Clhesmet
P 192, 168.0.112 -~
Port W12 U
Slawn 1011
—_F
-

A =1=1 |

1 [2 (3 Ja |2 Jo |z |0 [w |w | [ Jm [1e 13 fae |

To Chawwml
Firsd: Exx1 S
Last: Exti
From Deaten P—
Rogstor
Tyoe: ognkt w
SQart Adkdrows: 514
Data Type: S e16 e———
Cornectiony i F -

v ]| =] =

Configure the sample rate for the communication.
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Etharind
2o
DINS Servers 162.90.1, 1 -
Mok Sorver

Modtes TOP Soet: S02
Wiy Sarver: Bratde

Serty v

LAV R U P
Drotoocd: Modbas Mot
Akchressi |
Mo Rate: 11500
Dt Fommet: NIt

Mo Servor Sowe
Type of Reghter Vobae: Floating Pont =

Mo Clinedt Msdor
Corawr e
Conrarvis
Sampde Rate

P tared: 1 Senc /Dot
Tarwocnd: 000 s

Seriad §
Tamweond; 100 s
Irtur vl Detwene 2 commseehs: 10w

Enwil: bratée

BMOP Sereer
Tt enipgrnsilinm
Port: 25
850 Erabda -|

Configure External channel parameters and scaling.

L | Exal

5 03 |4 |5 |6 |7 18 @ |30 51 1= |13 [14 |15 |16 |17 |8 |50 |-
Noowe Bt

DotaType: 2 Dyte
Ve Range: 2700 ~ 20007

Trigoer: Eradile w

Saothed Dnlant

Spwact: | S Dot
Moo Fogtstur Vol Coommrshon
Datarype: 2 Byta
Fonméa
A S DMLYV (ALY AL
A (A ALY AHEAL M AL o0
Modaes Regivier Volue(™M) Rango
LowiMLY 00
PO 550
Achusl VaduedA ) Range
nit
Low(AL): 0,0

Moo

Scala: 00 ~ 65535
Ewarts

A

Remove

) L =

Configure display page to display External channel in display pages

Vo2 3 4 0s e [7 fo fu [ee 112 [ |33 14 [ss |36 |17 |m|w|--

Nowrwe: Pl | B
Mode: Treewd
Speed: 1 Sec Dot -
Dérection! Mooty
Baduground: Black
Prive: Bl
Traesd Grogph Scadw: Ernbibe - v
Pen

1

—

Cobor: Blus
Widthe 1
orge
Low; 0D
Highe 65515
Referonce Pokts: Dsabike
Trenad Gropds Scalw
Posibon: |

2
Charnel: Disatie
Color: Lime
Widthe §
e
Low: -2 X00
Iighe 100
Refororoe Points: Disable
Troerdd Groph Seado ]

2l A A E=

4
5-39 Display Page for Ext1
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5.9.11 Example for Recorder as Modbus Slave

In this example, the recorder will act as a Modbus slave with id 2 and 3 which will communicate with
Modbus Master on the PC via RS485 communication.

Paperless Recorder
Slave ld=2

PC with Modbus

Master

Paperless Recorder
Slave 1d=3

1.1 AI / DI / DO / AO Area (Integer Type)
Modbus Address  Notation Register Name Access

Al Al1 process value R

AI3 A3 process value R
A4 Mdpocessvelle R
AI5  AIS process value R

N oOn s W N

Communication
' Ethernet = |
| w:pHoe '\
DINS Server: 168.95.1.1 oA
i Modins Serves |
| Modburs TCP Port: 502 i
Web Server: Enable
Seriol v
RS232/485 /422 ‘
Protocol: Modbus Slave

Baud Rate: 115200 =
Data Format: No,8,1
Modbus Server /Skave
Type of Register Value: Integer =

5-40 PR as a Modbus Slave with ID 2

Ethernet
1P: DHCP -
DAS Sesver: 168.95.1.1 A
Modbus Server

Modbxas TCP Port: 502
Web Server: Enable
Serlal v
RS232/485/422
Protocol: Modbus Slave

Baud Rate: 115200 et
Data Format: No,B, 1
Modbus Server /Slave
Type of Register Value: Integer —

5-41 PR as a Modbus Slave with ID 3
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5.10 Instrument

This will allow the user to configure the Instrument related parameters like Batch, Security mode. After
entering the Configuration menu, select Instrument then Press the Enter key to get into the Instrument
configuration menu. It displays the Instrument related configuration menu to configure. Press directional

keys on the right-hand side to select the menu column. After completing Configuration,

press‘ = ‘softkey, then press & softkey to return to the main display. All configurations will be
saved automatically.

= 5]

R | <
Instrumen b | 759% | 09j92/19

Instrument
ame: Recorder

Language: English
Security Mode: CFR-21 V%

Logout: Disable

Password validity: Unlimited

Log reason for change: Disable
Batch Control: Enable v
Volume: 1
Tool Bar

AutoHide: Disable

Function button

ShutDown: Show

Scan Page

Idle Time: Disable
LCD

Brightness: 4

Screen Saver: Disable
Storage

External: SD Card
Data Transfer: Dump and Clear

Show message at the end: Enable
Custom Page

Allow download via ethernet: Enable
Power On

Go to page: Disable
Setup Startup Image

5.10.1 Name

This enables the user to define the name for the recorder with a maximum of 18 characters.

Select “Name”, then press “Enter”, softkey, a keyboard with several keys will appear. Press “Shift” to select
special characters. Press “Caps” to select capital letters. Press softkey “OK” after entering a new recorder
name.

5.10.2 Language

There are 20 different languages available for the user to select for the user interface. They are English,
Simplified Chinese, Traditional Chinese, Japanese, Korean, French, German, ltalian, Polish, Spanish,
Portuguese, Brazil Portuguese, Russian, Thai, Czech, Danish, Dutch, Swedish, and Turkish & Greek.

5.10.3 Security

This will allow the user to select the security mode as Normal or CFR-21. Once the CFR-21 mode is
enabled the related menus will be shown for the user to configure.

5.10.3.1 Logout

The automatic log out time for the device to log out when there is no user interface on the device. This
option is available only for CFR-21.
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5.10.3.2 Password validity

The user can configure the validity of the password for a period. The available options are 30 days, 60 days,
90 days, 120 days, 150 days, 180 days and unlimited.

LUnlimited
|30 days

(60 days

iQ[‘J days

120 days

[150 days

1180 days

5.10.4 Batch Control

The batch function can be enabled or disabled.
Note: It is necessary to restart the recorder after changing the batch control.

5.10.5 Volume

The buzzer volume of the recorder can be disabled or can be set from 1 to 10. The buzzer can be disabled
by configuring Volume as Disable.

5.10.6 Tool Bar

The drop-down menu of the menu E key can be hidden automatically after a period of inactivity.
The inactivity timer can be configured by configuring 10Sec or 20Sec or 30Sec in Auto Hide. If Auto Hide is
configured with disable then the drop-down menu will not be hidden.

5.10.7 Scan Page

The configured displayed pages can be scrolled automatically after a period of idle time configured in Idle
Time with a constant interval configured in Scan Rate. The idle time can be configured from 1 Min to 10 Min
and Scan rate can be configured from 5 sec to 30 sec. The scrolling of pages can be disabled by
configuring Idle Time as Disable.

5.10.8 LCD

The LCD Brightness can be configured from level 0 to 6. Level 0 is the lowest brightness and level 6 is for
the highest possible brightness.

The lifetime of LCD can be increased by configuring screen saver to turn off the display after a period of
inactivity on the screen. During the screen saver mode, the data will be recorded continuously without any
loss. The LCD screen only is off at that time. The screen saver time can be configured from 1 Min to 60 Min.
The screen saver can be disabled by configuring Disable in Screen saver.

5.10.9 Storage

The external storage type can be chosen from the available options SD Card or USB Disk. The default
setting for external storage set as SD card. The maximum size of the external memory supported is 32GB.
The external storage must be formatted in FAT or FAT32 format.

5.10.10 Data Transfer

The data transfer option can be set as Dump and Clear or Transfer and Remain. Dump and Clear will clear
the data from internal memory after dumping. Transfer and remain will keep the data in internal memory
after dumping.

5.10.10.1 Show Message at the End
This will be enabling or be disabling the conformation message after dumping is finished.
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5.10.11 Custom Page

The user can enable or disable the custom page download via Ethernet from Panel Studio Software by
choosing Enable or Disable in Allow Download via Ethernet.

5.10.11.1 Power on

The user can set a custom page to display after power on. This set page will show after the recorder after
power on.

5.10.12 Setup Start-up Image
The user can add a start-up image like a logo to show during power on.

5.10.12.1 Procedure to Setup a Start-up Image
1. Copy the image to the main path of the SD Card or USB Disk
2. Insert the external storage to PR
3. Set the external storage to SD card or USB as per the connected storage
4. Select the image by using the setup start-up page option in the Instrument menu.

= -5 B
e, BrainChild —

.

2l
=

=

= g

|

, , : &

5. After completing Configuration, press ‘ - ‘ softkey, then press softkey to
return to the main display. All configurations will be saved automatically.

6. Now the recorder will start with the selected image.
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5.11 Security

5.11.1 Normal

If normal mode is selected in security mode in the instrument menu then the user can define a common
password with a maximum of 18 characters. Once the password has been configured then the user needs
to key in the password to access Config, Dump, Clear, Operate softkeys. These keys enable the user to
do configuration, dump data, clear data or manually operate the job. For easy access, the user may leave
the password field empty.

After entering the Configuration menu, select Password then Press the Enter key to get into the password
configuration menu.

5.11.2 CFR-21

If CFR-21 is selected in security mode in the instrument menu then the data recorded in the instrument will
comply with FDA 21 CFR Part11. The recorder also provides audit trial report through the event list. There
are 30 different user accounts can be configured with different level of authority. There are 9 different levels
of security can be configured. In this level 9 considered as a higher-level authority and level 1 consider as of
lower authority level.

5.11.2.1 User Account

This will allow the user to configure the user account like user name, function permissions. After entering
the Configuration menu, select User Account then Press the Enter key to get into the user account
configuration menu. It displays user account user1 as the first user to configure. Press directional navigation

keys < 4 at the bottom to select other users. Press directional keys - ¥ onthe right-

hand side to select the menu column. After completing Configuration, press‘ - ‘softkey, then press

softkey to return to the main display. All configurations will be saved automatically.
mem| SO | 18731 |
7% [Tar21a

User Account

3 Rl 5 6 11 (12
User Name: Administrator
Active: Enable
Permissions y N
Login From PC: Enable
Durnp: Enable
Clear: Enable
Operate: Enable v
Conflg: Enable
Channel: Enable
Clock: Enable
Instrument: Enable
User Account: Enable
Pause: Enable
Batch: Enable
ShutDown: Enable

13

14

15

16

17

18

19

< |
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5.11.2.1.1 User Name

This enables the user to define the user name for the user account with a maximum of 18 characters. Select
“‘User Name”, then press “Enter”, softkey, a keyboard with several keys will appear. Press “Shift” to select
special characters. Press “Caps” to select capital letters. Press softkey “OK” after entering a new recorder
name.

5.11.2.1.2 Active
The user account can be enabled or disabled by choosing Enable or Disable in Active.

5.11.2.1.3 Permissions

There is a different access level can be configured for a different function. Each user can give access or not
by configuring the function enable or disable. The different functions can be given access for different users
as listed below.

1. Login from PC

2. Dump

3. Clear

4. Operate

5. Config
+«» Channel
¢+ Clock
¢ Instrument
¢ User Account

6. Pause

7. Batch

8. Shutdown

5.11.2.1.4 Security Level

The security level of the user account can be defined from 1 to 9 where 9 is the highest level and 1 is the
lowest level.
Note: It is necessary to restart the recorder after changing the security mode.

5.12 Demo

The Demo mode is a simulation mode used as a sales tool for demonstration purposes. It is set to simulate
Al analog inputs and Math functions. After entering the Configuration menu, select Demo then Press the

Enter key to select Enable or Disable the Demo. After completing Configuration, press “ softkey to
return to the main display. All configurations will be saved automatically. It is necessary to save and restart
the recorder after changing the demo menu option.

5.13 Auto-Output

This will allow the user to configure the auto output configuration for automatic output in output historical
data and print-related jobs. After entering the Configuration menu, select Auto-Output then Press the Enter

w

key to get into the Auto output configuration menu. Press directional keys on the right-hand

side to select the menu column.  After completing Configuration, press‘ = ‘softkey, then press
softkey to return to the main display. All configurations will be saved automatically.
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Auto-Output

— 1| PR
Auto-Output |

Pring Header: Fnable
Print Footer: Enable A
Title:
Hestorlcol Dota
Pesiod: Last Minutes
Mirutes: | v
Interval: | Sec
Trend Graph Scale: Single
Report Data
Mode: List
Qutput Flles
Corrgress: Disable

Back

5.13.1 Setup Printer

This will allow the user to configure the printer. Select Setup Printer and press Enter soft key to access the
printer configuration menu.

Print
Printer: Port:
P PCL Laser |Netw0rk Printer El
Color /Mono: Printer Path:
|4 Color CMYK R4
Paper: Orientation:

|44 x| |Portrait R4

[T Draft mode:

QK Cancel

Printer: Select the printer type. There are five types of printer drivers supported. They are
listed as below.
1. HP PCL Laser
2. Epson ESC/P
3. Adobe PDF file
4. HP PCL Inkjet
5. Epson ESC/POS
Port: Select the printer port as per the connection. Select Network Printer for the printers
connected in Ethernet port and select LPT1 for the printers connected in USB Port.
Color/Mono: Select the colour as per the printer configuration. The available options are
Monochrome, 4 color CMYK, 3 Color CMY.
Printer Path: Configure the network printer path as per the connection. The syntax for the
network printer path as given below.
+¢ For Network Printer
\\IP address of printer: Port no
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Example: 192.168.0.197:9100
+¢+ For Shard printer
\\PC Name\Printer Share name
Example: \THILLAI-PC\HP
Paper: Select the paper size.
Orientation: Select the orientation as Portrait or Landscape.
Draft Mode: Select Draft mode for printing as draft mode.

5.13.2 Print Header

The user can Enable or Disable the headers in the printing. Generally, the recorder will print with related
information of the data in the header in all the pages. This header can be disabled by selecting Disable in
Print header.

5.13.3 Title
The title available on the print header can be configured in this option.

5.13.4 Historical Data

The period and interval of historical data to be printed can be configured by selecting the period and
interval. Print Historical Data and Print Event List will follow the period configured in this menu.

Period: Select Last hours or Last days

Hours/Days: Select no. of hours or no. of days to be printed.

Interval: Select interval of data to be printed from 100 msec /1 Sec/2 Sec /5 Sec/ 10 Sec/ 15
Sec /20 Sec /30 Sec/1 Min/5Min/10 Min /15 Min / 20 Min / 30 Min / 45 Min / 1 Hour / 2 Hour

5.13.5 Report Data

The mode of the report to be printed can be selected in this option. This print Report List will follow the
mode configured in this menu. In the Mode, select which kind of Reports are required. Available options are
List, Daily, Weekly and Monthly.

5.13.6 Output Files
The output files can be compressed by choosing to enable in compress menu.
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5.13.7 USB Printer Configuration

The USB printers can be connected directly via front or rear USB port of the recorder. The printer should
support PCL4 or PCL5 or PCL6 or ESCP.

Note: Do not use USB printer supporting only PCL to print single line alarms, otherwise, pages will be
Wasted

Paperless Recorder USB Printer

5.13.8 Network Printer Configuration

The network printers or shared printers can be connected via Ethernet port of the recorder. The printer
should support PCL4 or PCL5 or PCL6 or ESCP.

Paperless Recorder Ethernet Network Printer

5-42 Network Printer Connection

Paperless
Recorder

Ethernet USB or Ethernet Printer

5-43 Shared Printer Connection
5.13.9 Sample Configuration of Printer

Steps to be followed for printer configuration as below.
1. Select the Printer Driver

Print

Printer: Port:
HP PCL Irkjet =l | [Metwork Printer |
HP PCL Laser Printer Path:
E@iobg ESDC;% . [WDAVIDCHEN-PCO\HP |
HP Pl Inkijet | Orientation:

— |Portrait El
[ Draft mode:

‘ 0K | ‘ Cancel |

2. Select the Port. LPT1 for USB Printer and Network printer for Network Printer and Shared printer.
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Printer: Port:

[HP L Irkiet [ |Inetwork Printer ]

Color /Mono! i P

|4 COlOr VYK ﬂ |TE::—IJ—r—11u L O 7
Paper: Orientation:
|84 x| |Portrait =]

[ | Draft mode:

oK Cancel ‘

3. Set the Printer Path as per the connection.
+¢+ For USB Printer the path is not applicable.

Print
Printer: Port:
|HP PCL Laser x| R -
Color /Mono:
|4 Color CMYK ~]
Paper: Orientation:
A4 x| |Portait -]
| Draft mode:
oK | Cancel |

+¢ For Network Printer set the path as below format
\\IP address of printer: Port no
Example: 192.168.0.197:9100

Print

Printer: Port:

IMetwork Printer |
Color /Mono: Printer Path:
[Monochrorne x| |[192.168.0.197:9100 |
Paper: Urientation:
|4 x| |Portrait |
[] Draft mode:

Ok Cancel ‘

++ For Shard printer set the path as below format
\\PC Name\Printer Share name
Example: \THILLAI-PC\HP
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Print

Printer: Port:

IHP PCL Irkjet »|  |Network Printer |
Color /Mono: Printer Path:

[4 Color CMYK e | paTHiar-poyHd |
Paper: Urientation:

A4 x| |Portrait |

[ Draft mode:

QK ‘ Cancel ‘

4. Press = and then press “ softkey to save the configurations. Now the recorder is
ready for printer connectivity.
5. Press Menu and Operate to select the

print snapshot to test the printer function.

I ot

M Dwrmc

6. If the print job fails to print then the recorder will pop up an error message as below.
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Can not support this printer or printer not ready !

5.14 System Information

This will provide the system information for the user like system version, memory information, MAC address,
IP address, Connected 10 cards in every slot. This page will allow the user to calibrate the touch screen and
upgrade the system firmware.

After entering the Configuration menu, select System Information then Press the Enter key to get into

System Information page. Press directional keys on the right-hand side to move between

the information. Press‘ = softkey, then press “ softkey to return to the main display. All
configurations will be saved automatically.

Sl
AL, AL, ALY, AL ALS, AL

ATZ, A, ATS, AT, ALLL, ATSZ
AT13 AZEA, ALLS, ALIG ALY7, AELA
at

ALY, AZX, ALZE, ALZZ, AXZY, AL

AL, ALZE, ALID, ALX, ALY)

ALS1, ALY, ALY, ALSS, ATIS, ALY
Sar7
ALYS, ALYS, AL, AL0, AR, AL
sans

A, S, AL, ALG, AT, AL

S =

Alardan Pack

The System Information page contains = = |softkey to access Touch Screen Calibration and Firmware
upgrade Menu.
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5.14.1 Firmware Upgrade

The recorder firmware can be updated by using the Update core system option in the maintain menu option.
For doing the firmware upgrade follow the below steps.

1. Download the latest firmware from the supplier website.

Unzip the file and copy the file Recorder_PV210.Bin file to SD Card or USB Disk as per the

selection of External Storage in Instrument menu. The file must be copied to root path of the SD

Card or USB Disk. The SD Card or USB disk must be formatted to FAT or FAT 32 format.

Plug the SD Card or USB Disk to the recorder.

4. After entering the Configuration menu, select System Information then Press the Enter key to get
into System Information page. After Entering the System Information Menu Press menu press

Madritain

w

key. The system will show the below options to select.

Select

‘Update Core System |

S G ey
Touch Calibrate

OK Cancel

5. Select Update Core System to upgrade the firmware.

6. After the upgrade firmware process is finished the system required to be restarted and do the
screen calibration.

Note:

All the data and configuration stored on the recorder will be deleted during the firmware upgrade

procedure.

Do not power off the recorder until the upgrade process is finished. Failing to do so may damage the
recorder flash memory.

5.14.2 Touch Screen Calibration
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Fladntalin

After entering the system information menu in the configuration menu press

key. The system will
show the below options to select.

Select

‘Touch Calibrate ‘

Update Core System
ouch Calibrate

OK Cancel

1. Select Touch Calibrate and press OK to do the screen calibration. The below screen will appear
to do the screen calibration.

2. A“+" symbol appears in the centre of the LCD screen. Carefully press using a stylus or finger on
the centre of the target.

3. Repeat this procedure as the target moves around the screen. Once the ‘+’ symbol disappears,
touch the screen to complete the screen calibration.

By pressing the ESC key from the USB keyboard connected to the recorder can exit the screen
calibration screen. The screen calibration is necessary to achieve proper operation on the screen.
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5.14.2.1 Batch Example-1

The operator wants to start a batch every day at 8.00 am and stop the batch at 12.00 am.
Configuration

Timer1

Type: Daily Action: Enable

Time - Hour: 8 Min:0  Sec: 1

Job1: Start

Job2: No Action

Timer2

Type: Daily Action: Enable
Time — Hour: 12 Min:0  Sec: 1
Job1: Pause

Job2: No Action

5.14.2.1.1 How to view batch data in Recorder

Press on -(Menu)-History-Page1

Press “Search”, select required Batch and press “Ok”
Batch details including lot number can be archived by pressing softkey “Batch”

mam| SD
806 | %

16

Batch1-1

229.8

12/04/14 12/04
10:01:34

174.3 [ 807.2

Storage
g Search
Internal
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welect (10/20/13 18:55:13)

Batchi1-1 |
Batch1-1
Batch1-2
A
v
oK Cancel
5.14.2.1.2 How to Dump Batch data to an external USB memory
Press on -(Menu)-More then press on Dump
Select
Initial 2 Lot
Initial 3 Lots A
Tnitial 4 Lots
Tnitial 5 Lots
Initial 6 Lots
Initial 7 Lots w
Initial 8 Lots
Initial 9 Lots
Initial 10 Lots i
oK Cancel
Select “All" or required lots and press “OK”
For example, Batch1-1, Batch 1-2, Batch1-3 are available
Initial 1 Lot means, Batch1-1
Initial 2 Lots means, Batch1-1 and Batch1-2
Initial 3 Lots means, Batch1-1, Batch1-2 and Batch1-3
Note: Provision not available to dump the only specific lot.
Please refer Instrument->Data Transfer-> Transfer and Remain
Message

& Do you want t\? dump historical data and event list to storage media?

Press on “Yes” to dump data from internal memory to external SD Card or USB memory.

If you have 3 batches, let’s say Batch1-1, Batch1-2 and Batch1-3, then you can see three different folders in
the external USB memory card after completing of dump
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BatchDatalog

File Edit Wiew Faworites Tools  Help

Q- ©  (F Pseat [ roe

Address |ﬁ i\ DatastorelBatchDatalog
IChEatchl-1
ICEatchl-z
ICEatchl-3

Please note that the data available in USB memory is in a proprietary format to avoid any kind of tampering.
You will need PC software to view this data.

5.15 Calibrate

This function is used for calibrating Individual Analog channel. This can be protected by a password. After
entering the Configuration menu, select Calibrate then Press the Enter key to get into the Calibration

menu. Press directional keys on the right-hand side to select the menu column. After

completing Configuration, press‘ = softkey, then press & softkey to return to the main display.
All configurations will be saved automatically.

The Calibration must be carried out by qualified personnel only with proper instruments. The system will
show the warning message as shown below when the user is accessing the calibration menu.

Configuration "a

Configuration

This function is only for engineering staff, any change
may affect the accuracy of I,/0 signals. The data
sampling will be paused. Continue?(Y /N)

Yes No

----- Instrument

- Password: Kk

----- Demo: Disable

After Entering the calibration menu, the screen shows the below screen.
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M%
{ Coltbeate

Type: Charned
Chaneed: ALL
Sorrer
Type: Thesmocoupie K Type
Unit:
Range: 200~1310
Lon P el AR RREe

a1 Pusswor

N
v
-

| -

Type: Choose Channel for calibrating Analog Input and Analog Output, Controller for calibrating PID
process control card input.

Channel: Select the Analog Input or Analog Output Channel from the list to calibrate.

Sensor: Select the input type and its range to be calibrated.

Calibration Password: Set Password to access the Calibration parameters.

Note

Channel #3 should be calibrated first in all types of Analog Input cards. An analog temperature sensor is
installed in channel # 3. When channel # 3 is calibrating, the cold junction voltage measured by this
temperature sensor will be loaded into a register. If channel # 3 is not calibrated, the default value of cold
junction voltage will be used for all channels. It does not matter what order you perform a calibration after
calibrating input 3, there is no need to follow a sequence, and anyone of T/C, RTD, mA or VDC can be done
independently.

AL
Calibrata |

Type: Charne|

Typsee: Current F .
Calibration Password; $¥4Fiees

- -

Channel: Select the AO channel to be calibrated

Type: Select the AO type to be calibrated as Voltage or Current.

Note: The AO Card Dip switch also needs to be set as per the type selection.
Calibration Password: Set Password to access the Calibration parameters.
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Calibrate C1 Pause

Calibrate |

Type: Controller

Controller: C1
Input: IN1 -

Sensor
Type: K_TC
Calibration Password: tickes

h 4
L

Calibrate \ Back \

Type: Choose Channel for calibrating Analog Input and Analog Output, Controller for calibrating PID
process control card input.

Controller: Select the PID process control card to be calibrated.

Input: Choose the input of the process control card to be calibrated.

Sensor Type: Choose the sensor type of the input to be calibrated.

Calibration Password: Set Password to access the Calibration parameters.
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5.15.1 Calibrate an Al with 0-5V

After Entering the Calibration menu, select the channel, input type and range then press
calibrate key.

¢ | _oxoie |
I S 5
| Eatbrate |
| Typse: Qe
Chanesd: ALL
Soreor A
Type: Volts
Unit: ¥ —
Callwation Password: **revess v
Pr—
Calbwato

Back ‘

The system will prompt for a user conformation to do the calibration of the channel.

Confirm

Do you want to calibrate this channel?2(¥ /N)

No

Press Yes to do the Calibration on No to exit. The system will inform the user to input the low-value input to
the channel.

Lower AD Calibration

Please adjust as follows and then press OK button.
Input= 0V

oK Cancel

After input OV, select ok, the user can see the below screen.
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Lower AD Calibration

Calibration in progress...

After successful calibration lower AD calibration the system will request the user to input higher range input
to the input channel.

Upper AD Calibration

Please adjust as follows and then press OK button.
Input=5V

0K ‘ Cancel ‘

After input 5V, press ok, the user can see the below screen.

Upper AD Calibration

Calibration in progress...

After successful calibration of upper AD calibration, the system will show the calibration completed
message.

Message

Calibration completed!

Press Back key to exit the calibration Menu. The system will prompt the user to save the new calibration or
not. Select Yes to apply the new calibration to the channel and No to exit without saving the calibration data.
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Confirm

Do you want to apply the new calibration? (¥ /N)

5.15.2 Calibrate an Al with K type Thermocouple
After Entering the Calibration menu, select the channel, input type and range then press calibrate key.

e ||
Calitrate Al ‘1‘51{_¥‘==§‘d§§‘t=
! fkilliulu )

Type: Charnel
Chanoel: Al

Sersce -~

Throe Type
v
-«

Calibratn Back ’

The system will prompt for a user conformation to do the calibration of the channel.

Do you want to calibrate this channel?(Y /N)

Yes ‘ No ‘

Press Yes to do the Calibration on No to exit. The system will inform the user to input the low-value input to

the channel.

Please adjust as follows and then press OK button.
Input= 0 my

Cancel ‘

After input OmV, select ok, the user can see the below screen.
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Lower AD Calibration

Calibration in progress...

After successful calibration lower AD calibration the system will request the user to input higher range input
to the input channel.

Upper AD Calibration

Please adjust as follows and then press OK button.
Input= 60 mv

oK ‘ Cancel ‘

After input 60mV, press ok, the user can see the below screen.

Upper AD Calibration

Calibration in progress...

After successful calibration of upper AD calibration, the system will show the calibration completed
message.

Message

Calibration completed!

Press Back key to exit the calibration Menu. The system will prompt the user to save the new calibration or
not. Select Yes to apply the new calibration to the channel and No to exit without saving the calibration data.
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Confirm

Do you want to apply the new calibration? (¥ /N)

Yes No

5.15.3 Calibrate an Al with Pt100 RTD
After Entering the Calibration menu, select the channel, input type and range then press calibrate key.

. N 255:20
Calibrate Wizt I WA
“'-Cdlbrate | l
Type: Charnel
Charnel: AL
Sensor VS
Type: RTD PH00(AlIpha=0,00G91 )
Unit: °C
Range: -200.0~850.0
Calibration Password: #3140 n v
-1

Calibrate ‘ Back

The system will prompt for a user conformation to do the calibration of the channel.

Confirm

Do you want to calibrate this channel?(Y /N)

Yes No
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Press Yes to do the Calibration on No to exit. The system will inform the user to input the low-value input to
the channel.

Lower RTD Calibration

Please adjust as follows and then press OK button.
Input= 100 £

Cancel

After input 100Qselect ok, the user can see the below screen.

Lower RTD Calibration

Calibration in progress...

After successful calibration lower RTD calibration the system will request the user to input higher range
input to the input channel.

Upper RTD Calibration

Please adjust as follows and then press OK button.
Input= 300 2

After input 300Qpress ok, the user can see the below screen.

Upper RTD Calibration

Calibration in progress...
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After successful calibration upper RTD calibration, the system will show the calibration completed message.

Calibration completed!

Press Back key to exit the calibration Menu. The system will prompt the user to save the new calibration or
not. Select Yes to apply the new calibration to the channel and No to exit without saving the calibration data.

Confirm

Do you want to apply the new calibration?(Y /N)

Yes No

5.15.4 Calibrate an AO with 4 to 20 mA
After Entering the Calibration menu, select the channel, output type then press calibrate key.

Calibrate

Calibwate |
Tigp: Charmel

Togpaz: Current
Calibration Password; s -‘

Calibrate Bk
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The system will prompt for a user conformation to do the calibration of the channel.

Confirm

Do you want to calibrate this channel?2(Y /N)

Press Yes to do the Calibration on No to exit.
Connect a Current measuring meter before starting calibration.

Please connect a current meter before starting
calibration.

The system will inform the user to input the low-value input to the channel.
Lower Calibration

Please input the value shown on the connected meter.

OK Cancel
Input the value shown on the meter
Inpastt
r LT C
4000 |

) 8 9 BS

4 3 G L

1 2 3

1] Cir
Lo o Cancel
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After inputting the value, the user can see the below screen.

Calibration in progress...

After successful calibration of the lower input value, the system will request the user to input higher input to
the channel.

Upper Calibration

Please input the value shown on the connected meter.

OK Cancel
Input the value shown on the meter.

rMumaric -
[200000

7 a8 4] (553

4 5 [ o

1 2 3 >

0 - Clr

0K Cancel

After input the value press ok, the user can see the below screen.

Upper Calibration

Calibration in progress...
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After successful calibration of upper-value calibration, the system will request the user to input offset input to
the channel.

Dffset Calibration

Please input the value shown on the connected meter.

OK Cancel
Input the value shown on the meter
s _____________[

L
{1,000 |

) [ 9 BS

4 5 6 <

1 2 3 >

i} Cir

0K, Cancal

After input the value press ok, the user can see the below screen.

Offset Calibration

Calibration in progress...

After successful calibration of offset value calibration, the system will show the calibration completed
message.

Calibration completed!

Press Back key to exit the calibration Menu. The system will prompt the user to save the new calibration or
not. Select Yes to apply the new calibration to the channel and No to exit without saving the calibration data.
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Do you want to apply the new calibration?(Y /N)

Yes

5.15.5 Calibrate an AO with 0to 10 V
After Entering the Calibration menu, select the channel, output type then press calibrate key.

Cabbeate |

Caditwatns Pk

The system will prompt for a user conformation to do the calibration of the channel.

Confirm

Do you want to calibrate this channel?2(¥ /N)

Press Yes to do the Calibration on No to exit.
Connect a Voltage measuring meter before starting calibration.

Please connect a voltage meter before starting
calibration.
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The system will inform the user to input the low-value input to the channel.

Lower Calibration

Please input the value shown on the connected meter.

Cancel
Input the value shown on the meter
s ________________ 0

e
{0,000 |

7 & 9 BS

4 5 (] <

1 2 3

o cle

[0 Cancel

After inputting the value, the user can see the below screen.

Calibration in progress...

After successful calibration of the lower input value, the system will request the user to input higher input to
the channel.

Upper Calibration

Please input the value shown on the connected meter.

Cancel

Input the value shown on the meter.
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rTumeEric
100000
7 8 9 BS
4 5 6 <
1 2 3 =
L] . - clr
0K Cancel

After input the value press ok, the user can see the below screen.

Upper Calibration

Calibration in progress...

After successful calibration of upper-value calibration, the system will request the user to input offset input to
the channel.

Offset Calibration

Please input the value shown on the connected meter,

OK Cancel
Input the value shown on the meter
e ________l

~LTeEric
[ L.o0) |

7 8 9 BS

4 5 7] i

1 2 3 >

L] : o Clr

oK Cancel

After input the value press ok, the user can see the below screen.
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Offset Calibration

Calibration in progress...

After successful calibration of offset value calibration, the system will show the calibration completed

message.

Calibration completed!

Press Back key to exit the calibration Menu. The system will prompt the user to save the new calibration or
not. Select Yes to apply the new calibration to the channel and No to exit without saving the calibration data.

Confirm

Do you want to apply the new calibration?(Y /N)
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5.15.6 Calibrate PID process control card with K type Thermocouple

After Entering the Calibration menu, select the type as controller and choose the PID process control card
and its input and input type to be calibrated, then press calibrate key.
Calibrate C1

Calibrate |

Pause

Type: Controller
Controller: C1
Sensor
Type: K_TC

Calibration Password: #¥kEkkk

Calibrate

The system will prompt the user confirmation to calibrate.

Confirm

Do you want to calibrate this channel?(Y /N)

14:49:43
01/14/21

=

Press Yes to do the Calibration on No to exit. The system will inform the user to input the low-value input to
the channel of the process control card.

Lower AD Calibration

Please adjust as follows and then press OK button.
INI=0mV

OK | Cancel ‘

After input OmV, select ok, the user can see the below screen.
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Lower AD Calibration

Calibration in progress...

After successful calibration lower AD calibration, the system will request the user to input higher range input
to the input channel of the process control card.

Upper AD Calibration

Please adjust as follows and then press OK button.
IN1= 60 mV

oK | Cancel ‘

After input 60mV, press ok, the user can see the below screen.

Upper AD Calibration

Calibration in progress...

After successful calibration of upper AD calibration, the system will prompt the user to connect the input as
K type thermocouple with 0°C at ambient temperature 0°C.

Lower Cold Junction Calibration

Please adjust as follows and then press OK button.
IN1= Thermocouple K Type, 0°C
, Ambient= 0 °C

oK

Cancel ‘

After input K type thermocouple with 0°C at ambient temperature 0°C, press ok, the user can see the below
screen.
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Lower Cold Junction Calibration

Calibration in progress...

After successful calibration of lower cold junction calibration, the system will show the calibration completed
message.

Calibration completed!

Press Back key to exit the calibration Menu. The system will prompt the user to save the new calibration or
not. Select Yes to apply the new calibration to the channel and No to exit without saving the calibration data.

Confirm

Do you want to apply the new calibration? (¥ /N)
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5.16 Procedure to Upgrade and Restore Factory Default Settings

This procedure will allow the user to recover the device when the recorder application is not running or
malfunctioning like hanging. The below procedure should be followed to recover the device.

Power ON the Recorder while Pressing the Reset Button

Resel Button

Now the screen will appear like below

Format:

Press the Format Button for at least 3 seconds to return the Recorder to factory Settings.

After the Recorder is done the formatting, it will ask for Screen Calibration. Do the Screen Calibration by
touching the +’ symbol on the screen. Repeat the step of calibration as long as the symbol ‘+’ moves on the
screen. Once the calibration is finished touch the screen to exit. The recorder has now been returned to
factory default settings.

Upgrade:

Download the Firmware from the link given. Generally, the file will be compressed. The compressed file
needs to be unzipped then copy the file Recorder_PV210.BIN to the main path of the SD Card.

Ensure that the SD card is formatted to FAT32 or FAT. Insert the SD card to the SD Card Slot on the
Recorder. Press Upgrade Button for at least 3 Seconds to upgrade the image from SD Card.

Follow the on-Screen instructions.

After the Recorder is done the upgrade, it will ask for Screen Calibration. Do the Screen Calibration by
touching the +’ symbol on the screen. Repeat the step of calibration as long as the symbol ‘+’ moves on the
screen. Once the calibration is finished touch the screen to exit the calibration mode and enter into the
recorder application.
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6. PC BASED SOFTWARE

The PC Software can be used for configuration of the recorder, viewing and analysing of historical data,
real-time monitoring and logging of data, custom screen development for the recorder. There is 4 software
available for these functions as listed below.

1. Configuration Viewer- For Configuration

2. Historical Viewer- For analysis and viewing of historical data

3. Real-time Viewer-For real-time monitoring and logging

4. Panel Studio- For Custom screen development

6.1 Free Basic Software
The free basic software provided with recorder consists of Configuration Viewer and Historical Viewer.

6.1.1 Historical Viewer Software Installation
The Historical Viewer software installation will install Historical Viewer and Configuration Viewer on the PC.

6.1.1.1 System Requirements

| tem

System IBM PC compatible computer with Intel Pentium IV or above
Operating System Windows XP or above
Memory 1GB
Hard Disk 50 GB Free Space on the hard disk
Communication Ports RS232 or RS485 or Ethernet Port
Ethernet Port no 502, 26530 to 26533 to be opened
Others USB Port or SD Card Slot

6.1.1.2 Software Installation
Historical viewer software can be installed by following the below procedure.

1. Download the Historical viewer software form the manufacturer’s website.
2. Install latest Dot Net software from Microsoft website
3. Install the software by double-clicking the setupwizard.exe from Historical Viewer folder.

Historical Viewer

-

- Mame Date modified Type Size

Historical Viewer Setup 26-11-2018 11:48 File folder

Microsoft Dot Net 26-11-2018 11:48 File folder

OEM Tool 26-11-2018 11:48 File folder
| Autorun 19-01-2010 0%17 Setup Information 1KB
|&| Background 19-05-201008:04 BMP File 5,976 KB
|| Setup 07-04-2009 13:46 BMP File 4KE
|=| SetupReleaseMote 15-11-2018 13:44 Text Document 2 KB
% SetupWizard 05-06-2017 08:58 Application 7484 KB
| SetupWizard 13-02-2014 10:09 Configuration sett... IKEB

4. Select the language for installation
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Installer Language >

% Please select a language.
=g

|Endish |
W oK X cancel |

9. Select the software components to be installed and select install

6. Follow on-screen instructions to select the installation path and press next to continue the
installation.

B e el

7. Follow onscreen instructions to complete the installation. Once the installation is completed the
system will show the installation complete message.
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The Sntgs ues baveny compirtedd suctensllly. Thard pou for war Sadersa.

Mow you can chck  Finish  batton tn leave the Tastallstion wizard, and
restant your computer ¥

8. After installation is successful, the shortcut for Historical viewer software will be created on the
desktop.

&

Historical V...

9. The structure of Historical viewer on the start menu as below.

H
. Historical Viewer

P‘ ConfigurationPR
ConfigurationV/18(V06)
Help
Historical Viewer
UMHMI
UMPR
UMPRCM
UMVR18

UMVR18A

;).
g’
[=]
o

Unlinstall

=
=

6.1.1.3 Uninstallation of Software
The software can be uninstalled by selecting the uninstall option on the start menu.
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6.1.2 Start and Exit
fr3]

Historical _V..

The Historical Viewer program can be started by using the shortcut
program Historical Viewer from the Start menu.

don the desktop or selecting the

The program can be exit by simply closing the program X symbol on the top right corner of the screen.

6.1.3 Historical Viewer
When running the program first time the initial screen displays like below.

6.1.3.1 Historical Viewer-Tool Bar
The historical viewer has below tools on the tool bar.

New
& Open
Save As
= Print

= Trend View
Event / Alarm List
Report List
Value List

B Manually Export data to Excel
- Copy Curves to Clipboard
Remark
i Latest Event / Alarm List

- Manually Export data to Database Format (*.CSV)
@ Snapshot

I show Statistics
Manually Export data in PDF

IE"%Search by Specific Time

AN NN N Y N N U N N N T N N U N NN

& Search by Specific Period

& Search by Handwrite
F Fast Backward

* Backward

D N NN
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= Forward

=

<

Fast Forward
Zoom In
< Zoom Out
=X Zoom Al

|Ia-c|-m Size ﬂ

N N NN

Zoom Size

EE Zoom By Time
Zoom By Time and Value

B select Period (Period A to B)
=1 By Horizontally

¥ By Vertically

W White Background
B Black Background

= Show Trend View
@ Show Circular View
. Next Page

_Manually import measured data

¥

-Z__Configuration

|
== Page Configuration

|1 Scale ~lIscale Selection
||Batch1-1 _~I|Batch Selection

a_Signature List

iLogout

Seek by Eventfalarm

Seek by Event / Alarm
J Seek by Trend Remark ]

J Seek by Signature
Seek by signature
Trend Scale List )
= [rend Scale List
]@Batch Comments
Decode method

DV N N N N Y U N N N N N N N N N N N Y R N

Seek by Trend Remark

D N N NN

Decode Method
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6.1.3.2 Historical Viewer-Menu Bar

The menu bar consists of 8 menus. They are listed as below.
1. File(F)

Edit(E)

View(V)

Display(D)

Page(P)

Search(S)

Language(L)

Help(H)

Nk LN

AR S MEE #ePIFESHED OLA | £ «~3 R0 Glizvowrege - B ow
Re g 1 Scale v|/Ratch1-2 B4

6.1.3.2.1 File (F)
Below are the submenu options available in File Menu.

Display measured values-
File(F) Edit(E)] View(V)

7 Mew ... Ctrl+N |
@ Open ... Ctrl+0 ;
Save As.. Ctrl+5 |
i= Print r

Recent r
£ Logout ...

New: Create a new project.

Open: Open an existing project.

Save As: Save the project with a new name.
Print: Print the data.

Recent: Open recently opened projects.
Logout: Log out the current user.

Exit: Exit the program.

NoakRkowh =
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6.1.3.2.2 Edit (E)
Below are the submenu options available in Edit Menu.

Display measured values from historical data of Ch\Historical Vie
File(F) = Edit(E} View(V) Display(D)} Page(P]} Search(3} Lam

& "B Manually import .. Ctri-Alt+l g
— Automatically Import and Export Option ... —
q @ Manually export data to Excel ... Chrl+ Alt+O |

[E’ Manually export data to Database ... Ctrl+Alt+B
Manually export data to PDF ... Ctrl+Alt+P
Clear Ctri+Alt+L
1370) % Copy Ctri+Alt+C
Remark ... Crl+Alt+R
@ Snapshot Ctrl+Alt+T
1205 JFF Show Statistics Ctrl+Alt+E
B Signature ... Ctrl+Alt+5

1042 Display Configuration Option ...

878.0

1. Manually Import: Manually import the data from the device.
2. Automatically Import and Export Option: Automatically import the data from the device and
exported to Excel, PDF or Database format
3. Manually export data to Excel: Manually export the data to excel
4. Manually export data to Database Format: Manually export the data to the database format .csv
5. Manually export data to PDF: Manually export the data to PDF
6. Clear: Clear the data from the project for a specific time period or all.
7. Copy: Copy the screen
8. Remark: Add remark to the data
9. Snapshot: Print the snapshot of the trend view.
10. Show Statistics: Show the statistical data Min, Max, Ave, P-P, Mean, RMS, Point A, Point B,
Difference of point A and point B (A-B) of the displayed trend.
-
Perfods(A~8) 12/27/18 15:40:16 ~ 12/20/18 03:40:16 Data Count: 105%
Chamnel MIN MAX PP [Mean RMS A s Differesce(8-A)
ALL(*C) 19... 110,,. 129 1014 3653 00 0.0 0.0
AL("C) .. 128 147. 1229 3599 00 0.0 0.0
ALC) 20 3330 5359 147 951 00 .0 o.n
AIS(*C) 10.. 6395 7409 5.7 1770 00 LX) 0.0
ALS(°C) 0.0 145... 145. 2051 469.2 Q.0 0.n 0.0
Als(*C) 0.0 130, 130 1927 4333 0.0 0.0 .o

11. Signature: Shows the list of signatures on the data.

12. Display Configuration Option: Select the display configuration as automatically or manually.
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6.1.3.2.3 View (V)
Below are the submenu options available in the View menu.

Display measured values from historical data of C
File(F) Edit(E) @ View(V] Display(D]} Page(P] !

& 3 Zoom In Ctrl+l
——— Q Zoom Out Ctrl+T
TD & Zoom All Ctrl+A

Zoom by 100 mSec/Dot
Zoom by 1 Sec/Dot
Zoom by 2 Sec/Dot
1750.0 Zoom by 5 Sec/Dot
Zoom by 10 Sec/Dot
Zoom by 15 Sec/Dot
e Zoom by 20 Sec/Dot
Zoom by 30 Sec/Dot
Zoom by 1 Min./Dot
1398.0 Zoom by 2 Min./Det
Zoom by 5 Min./Dot
Zoom by 10 Min./Dot
1217.0 Zoom by 13 Min./Dot
Zoom by 30 Min./Dot
Zoom by 1 Hour/Dot
1036.0 Zoom by 2 Hour/Dot
Zoom by 10 Min./Page
Zoom by 30 Min./Page
855.0 Zoom by 1 Hour/Page
Zoom by 2 Hour/Page
Zoom by 4 Hour/Page
Zoom by & Hour/Page
674.0
Zoom by 12 Hour/Page
Zoom by 1 Day/Page
Zoom by 2 Day/Page
Zoom by 1 Week/Page
Zoom by 2 Week/Page
Zoom by 4 Week/Page

312.0 Zoom by 1 Month/Page

M2 Al Page

131.0

ﬁ Vertically
-50.0

W White background

@ Circular View

This will allow the user to select the different zoom rate for the data, vertical or horizontal direction of the
trend and black or white background.
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6.1.3.2.4 Display (D)
The below are the submenu options available in Display Menu.

Display measured values from historical data of ChHistorical Viewer\Historical\Project2271.dag
File(F) Edit(E} View(V) Display(D} Page(P) Search(5) Language(l) Help{H)]

RBE [ EiE s W HEHB | OSA | F s
— l_ vent/Alarm List ——|
p ISG Report List = = B A

Walue List

13?D.Di|

Trend View: View the data in trend view mode.

Event/Alarm List: View the Event and alarm List of the data.
Report List: View the report list of the data.

Value List: View the data in Value List mode.

Ealb ol

6.1.3.2.5 Page (P)
The below are the submenu options available in Page Menu.

Display measured values from historical data of C\Historical Viewer\Historical\Project181.dag
File(F) Edit(E) View(V) Display(D] Page(P] Search(5] Language(l] Help(H)

2B & ¢ Pl BEHB|0SQ | T -
B % 8 [ |[15cak Pg22 1] | g &

600.0 Page3 3
Paged 4

- Page3 5
Paget &

Page? 7

Paged 8

440.0

The user can select the display page to be viewed from the shown list.

6.1.3.2.6 Search (S)

Below are the submenu options available in Search Menu.
Display measured values from historical data of C:\Historical Viewer\Historical\Project181.dag

File(F) Edit(E) View(V) Display(D) Page(P) S5earch(5) Language(l) Help(H)

S E & & | O By Time.. o ae |-
[} |1 5cal ﬂm.}i By Period ...
3 Ig = @\EyHandWrite 3

+ By Tag Name
By Event/Alarm
By Remark

1. By Time: Search the data at a particular time.

2. By Period: Search between two periods. Hold the mouse left key and move to select the period A
and Period B.
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L

3. By Handwrite: Search the data by handwriting.

4. By Tag Name: Search the data by tag name.

5. By Event/Alarm: Search the data by Event or Alarm.
6. By Remark: Search the data by the remark.

6.1.3.2.7 Language (L)

The display language of the software can be changed by selecting any one of the available languages from
the sub-menu.
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Displey messred vabues from historical dets of C:\Historical Viewer\Histonc o\ Project | B1.daq
HielF) EdaE} View(V) DsplaylD) Page(P) Search(s) Language(l) HelpH
» % m & = # 2 RNIFS Beazd Portuguese j =+ 2 @ Q Q Zoom sSun | BB Fw
Rw 2 1 Scale = | Batchl-1 ey

lepanese
Koresn

Pobeh

Portuguese

Russan
SimpiatedLhinese
Spanish

Swedish

Traditiceal Chinese

urknh

6.1.3.2.8 Help (H)
The help menu provides information about the software and the necessary information.

E Deplay messured values from histoncal data of O\ Mstoncal Viewer\Mistoncal\ Progect 1 51.dag
Fle(F) EditiE) Viea(V) Display(D) Page(P} Search(S] Language(l) Help{H)
>R % o & $ NIy @l T oo ewr F1 e | @ 6 & [Zoom Sice Y BB B w
[ % 2 1 Scale = || Batch1-1 +| B About
X

1. Historical Viewer: Open the software help file.
2. About: Provides the information about the software like version and other related information.

6.1.3.3 Configuration Viewer-Tool Bar
The toolbar of configuration Viewer consists of the below tools.

v New

v Open

v I Save

v Delete

v £2 Bank

v * Fast Backward
v Backward
v~ Forward

=

Fast Forward

Receive Configuration
v

" Send Configuration

<
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6.1.3.4 Configuration Viewer-Menu Bar
The menu bar consists of 8 menus. They are listed as below.

1. File(F)
2. Edit(E)
3. Language(L)
4. Help(H)
»
a5 cetE)  Lagempell)  Mele]
‘M =~-=-2 b
Uhsomed
Al ~
™ 1 2 3 Rl 5 o 7 ] 0 10 " 12 1 14 15 15 7 |1 19 n
South Marme |ALL Desz Type Enable
N
0o Pt Disaltde
Uxternal
Display Log
Batch Data Type 200 Value Range: 32768 ~ 3276.7
Start/Stop Toigge: Ertle Nothod Jestant
Tooks
Timer Seond 100 myDot Modtas Scde 2000 ~ 13000
Clock
Unemaswsms ol bon Cifset 0.0 Gan 1.0
Enstrument Seranr
User Account Type 0] T Unit - <€
Themooougle ) Type
Auto-Outpot g K00 - 1100.0
System Indo
Everts
No Type Setpoodt Log Messape kbl Jub2  Hyster=ss Moldng Tene
I n B0 | Log Akem || o Ation | NaAdom | 00 | Disabew
7 600 L0g Al | Mo Adice (| No Adion 00 | Disabin
ERET) 9375 | Log Mem || o Action || Mo Adion | 00 | Disatie
40 175 | Log Nam I NoAdion | Mo Adios | 00 | Disalie
3 B Log Al ? Ko Adtion || No Adson [hsalew

6.1.3.4.1 File (F)

Below are the submenu options available in File Menu.

P Oupley Change cxrfgaration dets rom: CAHstoncal Visser Haterca? Iruct 16 dag

FeiF) | EORE)  Lepige(l)  HebdH)
B T2 b
1 B4 5%
A
AD Name Al
DO Filter Disable
External Log
:‘a?d'f' Data Type S0V
Start/Stop Trigger  Enable
= Tools
Thwer Speed 100 ms/Dot
Clock
Communication Offset 0.0
Instrument Sensor
User Account Typé Thasmocouple
Demo
Auvto-Output Range -200.0 ~ 1100
System Info

1. Save: Save the changed configuration.

2. Exit: Exit the program.
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6.1.3.4.2 Edit (E)
Below are the submenu options available in Edit Menu.

1D Duplep/Change corfigurstion dets rome Ctirtoncal Vessr\ Hatcocad Sromct 161 2g
Fle(F) | EdG(E] | Lsguagell)  1o=b(W)
" oot -2 R
A
D} 8ok 2 3 E] 5 6 7 8 9
Math
AO
Do
External
Display
Batch
Start/Stop Trigoer Enable
Tools
Iimer Speed 100 mg/DR »
Clock
Communication Expression |AI12-AI2
Instrument Scale
User Account Uinit
Demo
Auto-Output
System Info

1. Import: Import the configuration from the device or storage media.
2. Export: Export the configuration to the device or storage media.
3. Bank: Change the connection properties for the project.

Name Math? Dese

Log
Data Type 4 Byte

Deamal 1 A

6.1.3.4.3 Language (L)

The display language of the software can be changed by selecting any one of the available languages from
the sub-menu.

ﬁ Display/Change configuration data from: C:\Historical Viewer\Historical\Project181.daq
Fie(F} ~ Edit(E) | Language(L) | Help(H)
ko > | &[¥] Engish
=-Channel SimplfiedChinese
' AT TraditionalChinese
: DI Brazil Portuguese 4 5 6 7 8
Math Coech
. AO Danish e |Math2 |
DO Dutch
External|  Fenh
- Displa EEAL 9
BatI::h Y Greek Data Type |4 Byte v
..Start/Stop Italian Trigger |Enable >
= Tools Japanese
- Timer Korean Speed 100 ms/Dot v
Clock Polish
- Communicz Portuguese ession |A112—A]2
----Instrumenﬂ Russian ale
-.Demo Swedish
- Auto-Outp Thai Decimal |1 v
- System Inf'1 Turksh
Events
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6.1.3.4.4 Help (H)
The help menu provides information about the software and the necessary information.

B Duiptay/ Chunge comliguratos dnts frome O\ Hetone sl Vit Matooss® Prepsct 1] dag
FelF) EOE]  Languagsll) | HeolH)
(W l =~ & Cordgerston e FI
Channel B onc.
Al
DI 1 2 3 4 2 b ! L) 9 10 11 12 13 14 15 16 17 8 19 20
Math Name |Math2 Desc Type Math

AD
1. Configuration Help: Open the software help file.
2. About: Provides the information about the software like version and other related information.

6.1.3.5 Create a New Project
To Create a new project, follow the below procedure.

1. Click the icon O or select New from File Menu.
2. The software will prompt the user to select the device type. Select Recorder (PR) and click
ok to create a new project.

Create a new ... — O >

Create project type

|Recnrder{1-'F'.DE}l ﬂ

Recorder(VRO&)

3. The Software will prompt the user to configure the project name and the path for the
recorder.

P

MNew Project

Enter the new name |Project227

Select file path

O Storage Media C:\

® Ethernet 192.168.0.227

OK Cancel

+¢+ Input the project name in the new project name field.
+¢ If the device is connected to PC via Ethernet then select Ethernet in the file path
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and input the IP address of the recorder then press ok.
Note: If the recorder is configured with static IP purchased from the Internet service
provider and connected with Internet then the data can be received from the
recorder anywhere in the world using this software.
+¢ If the historical data is dumped to SD Card or USB Disk then remove the SD card or
USB disk from the recorder. Insert SD Card or USB disk to the PC then select
Storage Media in the file path and then select the path then press ok. The same
procedure can be followed for the files copied from SD card USB disk on the PC by
selecting the file path on the PC.
4. After the successful connection with the assigned path via Ethernet or Storage device, the
software will display the configuration of the device on the project via configuration viewer. If
the security is set for CFR21 then the user login is required.

o
) TRY]  Lgeigel) e
AMEx N ==z 0k
Chansel
A
™
Marh
AD
o Filer Dondie
Externad
Dospvy
Balch
Start /S ow  Predde Mthod  frwted
Tosls
Thner S Malaan Sl
Clack
Commamication Dttt
Tasdrienent v
Usrr Acxomant Ty Dhetroxserds X
(ST
Auto- Owtpurt fargr 2700 - 13000
Systom Into

L Troe Encbls

5. After receiving the configuration close the configuration viewer to automatically import and
view the historical trend of historical data. If the security is set for CFR21 then the user login
is required.

6. If the data is an import from storage media then the system will prompt the user to delete the
data from storage media or not after import.
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:l Do you want to delete storage media data 7[Y./M)

Yes Mo

7. If the security is configured as CFR21 then it is necessary to sign for imported data before

close the project or logout.

Mew data has been imported into this project. For the reason
* of security. Plesae sign for it before you leave !!

Ok

8. If the connection to the recorder fails then the software will show the error message.

I Error lﬁj

™ The configuration corresponding the device is error or no response,
V' please reconfigure or check correspond it !!

ox ]

[

6.1.3.6 Open an Existing Project
To open and upload the new data to an existing project the following procedures to be followed.

1. Click the icon 2 or select Open from File Menu.
The software will list the projects from the default project path for the user to select.

Fae e Prsctzzr - _ G|

s of e Aiv_,,:-h-l’o-c > Caxced 1

3. Select the project and click open to open the project.
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4. The existing data will be displayed along with the login option for CFR21 security.

5. Click! icon or select manually import from Edit menu to manually import the data from
the device. The progress will be shown with a progress bar.

Please wait a moment ...
Data preparing ... (13282971 bytes/29618559 bytes)
ARERNERRENNEEEER 44%

6. After the successful import of the data, the software will display the data.

"’:"?li"!“il“:V:";“‘

Note: The device configuration must be the same as the existing project to upload new data to the
project. Otherwise, the software will show a warning message to create a new project.
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6.1.3.7 Automatic Import of Data

The historical data can be imported automatically from the device in the defined interval of time. The
following steps to be followed for automatic import.
1. After creating a new project or opening an existing project select automatic import and export option
from the Edit menu.
2.
Display measured values from historical data of C:\Historical Viewer\Historical\Project227.dag
File(F) = Edit(E) Wiew(V) Display(D) Page(P) Search(5) Language(l) Help(H)

%8 Manually import ... CtrisAlt+1 59 Jg] He6 | £«
Automatically Import and Export Option ... j
@ q@ Manually export data to Excel ... Ctrl+Al+0 | R4
G]:T Manually export data to Database ...  Ctrl+Alt+B

Manually export data to PDF ... Ctrl+Alt+P

Clear Ctrl+Alt+L

1370 % Copy Ctel+Alt+C
Remark ... Ctrl+Alt+R

i@ Snapshot Ctrl+ Alt+T

B ﬁ Show Statistics Ctrl+Alt+E
Signature ... Ctrl+Alt+5

1042 Display Configuration Option ...

3. Select automatically, set the time interval, File path. The time interval can be set from 1 hour to 24

Currenit Project | multpse prajects |
Opaon item Penad o oxport Mt te
Manualy [ =] Hos

¢ Automatcaly

Autosaticaly and Export 10 el Databases Opbon
Export format :

Autosatically and Export 1o datsbase format |

Pt Meader
Autumatically and Export to POF
Fie
Sefect Se path ; CiHatorcs Vawer Hstorcal Project227
A X Canced {

4. Now the software will automatically import the data from the device to the project.
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6.1.3.8 Automatic Import and Export of Data

The historical data can be imported automatically and exported to Excel, PDF or Database format.

1. After creating a new project or opening an existing project select automatic import and export option
from the Edit menu.

Display measured values from historical data of C:\Historical Viewer\Historical\Project227.daq
File(F) = Edit(E) Wiew(V] Display(D) Page(P) Search(5] Language(l) Help{H)

&% Manually import ... Cul+Alt=1 B9 Jgf e WL - e
B ooty impon nd ppen opten.. | R
F# Manually export data to Excel ... Ctrl+Alt+Q |
G]:T Manually export data to Database ...  Ctrl+Alt+B
Manually export data to PDF ... Ctrl+Alt+P

Clear Ctrl+Alt+L

1370 % Copy Ctrl+Alt+C
Remark ... Ctrl+Alt+R

i@ Snapshot Ctrl+Alt+T
1206/ IF Show Statistics Ctrl+Alt+E
B Signature ... Crl+Alt+5

1042 Display Configuration Option ...

2. Select automatically and export to excel or automatically and export to database format or
automatically and export to PDF, set the time interval, File path and File attributes. The time interval
can be set from 1 hour to 24 hours. The file attribute can be written to single file or multitude files.

Current Project I Multiple projects
Option item Period: File export attribute
" Single file
i 1 =| Hour
Manually = Multitude
Speed
" Automatically 5
|5 Sec/Dot J
" Automatically and Export to excel Database Option
Export format :
" Automatically and Export to database format |'~' crosoft Text (*.csv) J
Print Header
~ .
Automatically and Export to PDF m
File
Select file path : C:\Historical Viewer\Historical\Project227 E

" OK x Cancel

5. Now the software will automatically import the data from the device to the project and export to
Excel or PDF or Database format.
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6.1.3.9 Multiple Projects Automatic Import and Export of Data

The software supports the import of multiple projects automatically and exported to Excel, PDF or Database
format. For doing multiple projects import the following procedures need to be followed.

1. Create individual projects for individual recorders.

2. Set the export option in current project tab of Automatically Import and Export Option

Current Project } Multiple projects ]

Option item Period: File export attribute
" Single file
(‘ 1 =] Hour
Lanay &+ Multitude
Speed
" Automatically z
|5 sec/Dot =1
" Automatically and Export to excel Database Option
Export format :
" Automatically and Export to database format |Mi-:| osoft Text (*.csv) J
Print Header
' Automatically and Export to PDF
utomancally an Xpor ’m
File
Select file path : C:\Historical Viewer \Historical\Project227 =

X cancel

3. Select the project to be imported automatically in multiple project tab.

Current Project  Multiple projects l

Please select import project Period:

Enable :I' 1 =| Hour

Security Loging

User Name |

Password |

Please select import project

Source List: Destination List:

119.dag ~ Test_1206.dag
bruno.dag Test_1_100.dag
CTest.dag
dfdsfdsf.daq
dfgfdg.dag
erer.dag
ertrete.dag
fdgdfgfd.dag
fdh.dag
frgr.dag
gfgfhgh.dag
gfsdgf.dag
its.dag

shleible Amn

>

(A1 =1 1

o OK X cancel

4. Set the login credentials and the import interval. The login credential must be same for all the
projects.

5. Now the software will automatically import the data from the device to all the projects and export to
Excel or PDF or Database format as per the selection.
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6.2 Extensive Software

The extensive software Data Acquisition Studio (DAQ) consists of Real-time Viewer, Configuration Viewer
and Historical Viewer.

6.2.1 Data Acquisition Studio Software Installation

The Data Acquisition Studio installation will install Real-time Viewer, Historical Viewer and Configuration
Viewer on the PC.

6.2.1.1 System Requirements

System IBM PC compatible computer with Intel Pentium |V or above
Operating System Windows XP or above
Memory 1GB
Hard Disk 50 GB Free Space on the hard disk
Communication Ports RS232 or RS485 or Ethernet Port
Others USB Port or SD Card Slot
Licence USB Licence Key

6.2.1.2 Software Installation

The Data Acquisition Studio software can be installed by following the below procedure.
1. Download the Data Acquisition Studio software form the manufacturer’'s website.
2. Install latest dot Net software from Microsoft website
3.

4. Select the language for installation and

% Please select a language.
=g

|English ﬂ
' OK X Cancel |
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5. Select the software components to be installed and select install

6. Follow on-screen instructions to select the installation path and press next to continue the
installation.

&

7. Follow onscreen instructions to complete the installation. Once the installation is completed the
system will show the installation complete message.

8. After installationWMWc%M:&M%r software will
be created on the desktop.

% Ny

B

RealTimeV...

Historical V...
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6.2.1.3 Uninstallation of Software

The software can be uninstalled by selecting the uninstall option on the control panel Add or Remove
Programs.

6.2.2 Start and Exit

B

Historical V...

The Real-time Viewer program can be started by using the shortcut on the desktop or selecting the

program Real-time viewer from the start menu.

The program can be exit by simply closing the program X symbol on the top right corner of the screen.

6.2.3 Real-Time Viewer
When running the program first time the initial screen displays like below.

FDC_PR-Series_User_Manual_UMFPR01-A_Jan-2021.docx Page 252 of 487



6.2.3.1 Real-Time Viewer - Tool Bar
The real-time viewer has the following toolbars.

i &= IO Card R |Recorder(PR) > | | =i it

B BeEF !

New
& Open
Save As
Display Page Choice
{@‘Configuration Data’
Bl \easured Data
== Arrange All (Mixed Mode)
All Channel Digital
I Status

Auto Page Mode

Show Event/Alarm List
Digital Mode Display

i Bar Graph

B Trend Mode
|1/0 Card

AN NN Y U N N N N N NN

<

JIO Module Configuration (only for 10 Modules)

Controller Configuration (only for Controllers)
R |Rec|:|r|:ler[PR]|

= Recorder Configuration (only for recorders)

NN NN

= Manually Operate Jobs

| =]

v L Mute Alarms

<\

Reset Counters of 10 Module (only for IO modules)

6.2.3.2 Real Time Viewer — Menu Bar

The menu bar consists of 6 menus. They are listed as below.
1. File(F)

View(V)

Page(P)

Window(W)

Language(L)

Help(H)

ook wn

®

File(F) View(V] Page(P) Window()

B BEE

Language(l) Help(H)

|I_."O Card J R |Recorder(PR) j = it
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6.2.3.2.1 File (F)

The File menu consists of the below sub-menu.
@ Display real-time measured val.

File(F} = View(V] FPageP] Wind

D Mew ...
@i Open ...

Save As ...
Close

Recent r
#% Create DDE link in Excel

[ Bt

New: Create a new project.

Open: Open an existing project.

Save As: Save the project with a new name.

Close: Close the current project

Recent: Open recently opened projects.

Create DDE link in Excel: Create Dynamic Data Exchange in Excel for real-time values.
Exit: Exit the program.

Noakwh =

6.2.3.2.2 View (V)
The View menu consists of the below sub-menu.

@ Display real-time measured value from: C\Data.
File(F} = View(V) PageP] Window(W]) Langua

D E‘EI' Configuration data  Cirl+Alt+C
B Measured data Ctrl+Alt+M

1. Configuration Data:  Opens the configuration data of the project.
2. Measured Data: Opens the historical data of the project via Historical Viewer.

6.2.3.2.3 Page (P)

The Page menu consists of the available display pages to select. The user can select the display page to be
viewed from the shown list.

@ Display real-time measured value from: ¢
File(F) Wiew(V) Page(P} Window(W)

M & | Pagel 1

i Page? 2
P
age3 3
Adk Type
Paged 4
1 Logn = 9
2 Comm Page3 3
Pageb b
Page? 7
Pagel 8
Paged9 9
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6.2.3.2.4 Window (W)

The Window menu consists of different display modes to select. The user can select the display mode to be
viewed from the shown list.
@ Display real-time measured value from: C:\Data Acquisit
File(F) View(\V] Page(P) Window(W) Language(l)

M & By @E%Trend

..... Bar
E ent/Alarm List Digital
Ak | Type Event e
1 Login EH Arrange all 1
2 CommError
g238 All channel digital

Trend: Shows the display page in trend mode.

Bar:  Shows the display page in bar graph mode.

Digital: Shows the display page in digital display mode.

Event: Shows the Event/ Alarm List display.

Arrange All: Shows the display page with Trend, Bar Graph, Digital Display and Event/Alarm List.
All Channel Digital: Shows all the configured channels in the digital mode as an overview.
Status: Shows the status of counters and Totalizers.

Noakwh =

6.2.3.2.5 Language (L)

The display language of the software can be changed by selecting any one of the available languages from

the sub-menu.
@ Display real-time measured value from: C\Data Acquisition Studic\RealTime\F

File(F) View(V) Page(P) Window(W) | Language(l) Help(H)

M & fo - ==l Brazil Portuguese

Czech

g L'"'|"= i | Danish
Ack Type Source

1 Login System D”tc_h
2 CommError 192.168.0.1 ® English

French
German
Greek
Italian
Japanese
Korean

Palish

Portuguese

Russian
SimplifiedChinese
Spanish

Swedish

Thai
TraditionalChinese

Turkish

6.2.3.2.6 Help (H)
The help menu provides information about the software and the necessary information.

@ Display real-time measured value from: ChAData Acquisition Studic\RealTime\Project187.dag
File(F) View(V) Page(P) Window(W] Language(l} Help{H)

D @ '@ |- == e |§ RealTime Viewer help  F1 —_|
About L — = |
{E ent/Alarm List

1. Real-time Viewer: Open the software help file.
2. About: Provides the information about the software like version and other related information.
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6.2.3.3 Real-time Configuration Viewer-Tool Bar
The real time configuration has the following tools on the tool bar.

HEX O £ NFNLIE §% @
vk Save
v Backup the configuration
v X Delete the project
v = option
v Print
v £2 Bank
v N Channel Configuration
v Display Page Configuration
v & Tools
v Comment
v Setup Controller (only for Controllers)
v Setup all Display pages in Digital Mode Overview display.
v E Fast Backward
v Backward
v~ Forward
=

<

Fast Forward
v = Project Auto configure
v . Close and return to main program.

6.2.3.3.1 Option

The Options menu of real-time configuration has the following options.
1. Share
Email
Communication
Format
Display
Print auto-output
User Manage
The display of Al serial for IO Modules (only for IO Modules)
Auto start project

©WoeNRWN

1. Share
The share menu will allow the user to configure for share or not to share the data
with others.
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[P

The digplay of Al serial for IO modules ] Auto start project ]

1 Orma Display ] Print auto-output ] User Manage ]
Email ] Communication ]

{* 1. Do not share

(" 2. Share data so other people can read it

Share/do not share options are available for user selection. If the share option is selected,
then historical data available on the computer can be shared from other computers. On
selection of this share data, the shared folder will be created and the following message will
be shown

L
\ 1 ) Zi\Data Acquisition StudiolRealTime' Share-folder created 11

For example, the recorder is connected to the PC with a real-time viewer and wish to
analyse historical data at a different computer. While opening the project in the second
Computer, directly link to the project file available under C:\Data Acquisition Studio
through network configuration. This will minimize the data transfer between Modbus slaves
and the computers and make it more efficient by using available resources through the
network

Configurations.

2. Email
The Email menu will allow the user to configure the email server to send an email on an
event or alarm. The default Port number 25 is used to send email from the SMTP server. If
the network administrator configured a different port in LAN for accessing internet/email,
then the user has to modify the port number accordingly.

To send an email for any event, the procedure is as follows.

%+ Set SMTP server details as below. Please contact system or network
administrator for the server details if the computer is connected in LAN.
Host, Port, User name,

From: Sender email address
To: Receiver email address (Max.10 email addresses can be selected)

X3

2

X3

2

7/
X4

L)
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®

The display of Al serial for I0 modules ] Auto start project ]
Format ] Display ] Print auto-output ] User Manage ]
Share Email ] Communication

Email: |Enable - SMTP Login |Enable hd

Please fillin the blanks so the email function can be activated.
SMTF Server
Host: |smu3.gmail.com

Port: [465

User: |PR30_DAQ

Login

Account: |user@company.com

Password: |
Email Address
Sender: |ThilaiDAQ
Receiver: |sa|es@$raind1ild.com.tw +

service @brainchild. com. tw -

+» In case, email is successful, it delivers as follows
Type: HI Alarm
Source: Tagl
Active Time: 05/08/09, 13:31:04
Value: 50
Comment: Level high
+ If Email is failed to deliver, then it prompts the following error message. In this

case, it requires to check all the email settings

Real_Time_Viewer [X|

6 Socket Error # 11004

3. Communication
The communication menu will allow the user to configure the communication

parameters for the project.

The display of Al serial for I0 modules ] Auto start project
Format ] Display ] Print auto

Share ] Email Communication

Sampling Rate: |15 » | [Project
TimeQut: |1 5ec +| Mode
Interval: |5 mSec »| Mode

Sampling rate: It is used to set data display time for Real-Time Viewer. User can select
One from the following for real-time monitoring.
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Time out: This is time set for generating time out errors related to real-time viewer
Communication.

For example, if Recorder and PC with data acquisition software are located at different
places connected through Ethernet across different gateways, and then the user can adjust
sampling rate and time out settings to avoid errors in communication. When the real-time
viewer is running, please observe the following taskbar at the bottom side of the screen.

Pagel |Sam|:u|ing Rate: 1 Sec |5|:an time: 4 ms

Here, scan time should always be less than the sampling rate. Otherwise, communication
errors will occur. If PC and Modbus slave devices are connected by a long-distance
network, then there might be chances that scan time gets increased. So check this and set
sampling-rate more than scan time. Also, the user can set time out settings to generate
Communication failure errors. Maximum time out settings possible is 60 sec.

For example, scan time is adjusted and time out setting = 30 sec. This means, if scan time
is more than the sampling rate for more than 30 sec, then communication errors will be
generated.

4. Format
The Format menu will allow the user to configure the date-time format and set the name for
the software on the PC.

| The display of Al serial for IO modules I Auto start project ]
| Share ] Email I Communication ]

Display ] Print auto-output I User Manage ]

Historical Viewer Report title

Unit Name: |RealTime Viewer

Date/Time Format

Date Format: |dd-MM-yy -

Example: 01-09-11

Time format: |hh:mmisstt =

Example: 08:00:00 AM
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5. Display
The Display menu will allow the user to configure the display properties for communication
error, latest event/alarm list, auto page scrolling and screen display for alarm action.
| @

The dsplay of Al serial for IO modules | Auto startproject |
Share | Emad Commurication |

Pormat Prmtasto-output | UserMarege |

When commurication ermor trend diesplay
L Gror Value

€ 2, Oear dsplay value
{7 3, ¥eep the current siuston ]
Latest Event/Aam kst
(s L Bottom

2 Tep

Autopage
Action [Disable - |

interval [15 4] Sec

Restore window to maxmum when an alarm ocoss
fe 1, Disable

I 2. Ewble

Auto-page:
The Auto page function is to rotate pages at a set time interval. If this option is enabled and

time is set, then, display pages in Real-Time Viewer will be rotated cyclically as per the set
time

Action: Enable, Disable options are available
Interval: This is the time interval and max. 60 sec. is possible

6. Print Auto-output

The Print auto-output menu will allow the user to configure to do the automatic printing of
historical data from the PC in the pre-defined interval.

@

| The display of AI serial for IO modules ] Auto start project
| Share ] Email Communication
| Format ] Display Print auto-output User Manage

Historical Data
Period

Mode: |Last Minutes -
Min.: |1 -

Interval: [15ec =

Report Data

Mode: |List A
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7. User Manage

The User Manage menu will allow the user to configure the user security for the project.
The user can set the password and auto-logout time.

Disable: The security function will be disabled.
Set Password: Set password only for user security.
User Security Level: The user can set the password and auto-logout time for security.

The display of Al serial for I0 modules ] Auto start project
Share ] Email ] Communication |
Format | Display | Printauto-output | User Manage
Security Mode
" 1, Disable

(+ 2, SetPassword

" 3. User Security Level

Password

Autodogout
Disable

8. The display of Al serial for IO modules
This is applicable only for the 10 module. If the IO module is connected with the real-time
viewer then this option will allow the software to check the input status of the IO module
and display according to the selection in this tab.

w

Format ] Display ] Print auto-output ] User Manage ]

Share ] Email ] Communication
| The display of AI serial for IO modules

l Auto start project ]

Chedk the status of AL
(" 1. Enable

(" 2. Disable

When input status is error trend display
& 1, 0Value

™ 2. Error Value

o oK x Caneel |
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9. Auto start project
This tab will allow the user to configure the last project to be started when the software

started.
Format ] Display ] Print auto-output ] User Manage ]
Share ] Email ] Communication
The display of Al serial for I0 modules Auto start project

Start last time project when execute RealTime

(* 1, Disable

(" 2. Enable

6.2.3.3.2 Bank Configuration

There are four banks are available in real-time viewer configuration to configure for the devices to connect
with the software. All four banks will utilize different communication ports for communication. Ethernet and
serial communication ports can be used for communication.

1. Ethernet Bank Configuration
The Ethernet port can be configured with port no as 502 and protocol as Modbus_TCP
P

HRx Q Y U2 £~--2 BK©

Bank!

Protocol: |Modbus_TCP

1. RS232/RS485 Bank Configuration
The serial RS232 or RS485 ports can be configured with Protocol as Modbus_RS232 and

other communication parameters such as com port no, Baud Rate, Parity, Data Bits and

Stop Bits as per the connection.
]
HBX O . JRAEA s«-2 K
Bank2

Protocol: Modbus_RS232 -

RS2

Stop Bty |z

.|

Note: It is possible to connect more than one device with the software with a different mode of
connection. For example, one device can be connected via Ethernet and another device can be

connected via RS485 or RS232.
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6.2.3.3.3 Channel Configuration

The channels are auto-configured with all the configured tags from the recorder by the software. The

configured tags channels can be viewed by selecting the channel configuration icon ¢ ™ in the real-time
configuration. It will display the configured device and channel information.
]

W% O ONRKRARD No
oA 5 Wy
o | e nare | [ Tag Narw | Samt e Caveriar | De *
Al Lt ] - e
Aecoeder % " o

AD

[

EEEEGE

3
An

EEFE

EEEEE

The channel configuration can be modified or deleted by selecting Modify or Delete options. There are
additional channels can be added by selecting Add option in the software. The available channels are as
below.

Recorder Channels from Recorder

Controller Channels from Controller

|O Module Channel from IO Modules

Math channels for a Math operation

i

won Type: fuoss Cooaton e T2 e
Protscd Mocks TOP @ e Comverter:Devcs Node setrem ] ¥ sdvem
o e - wieet [1300 P s — -
Ot By Trve - e L W
U -t
e
Some
sl Swrwtwrotrr Crabie - S Lo | 1200 Teoke tyh: 24060
Pa——
T -y % 3 v 1O —— S Trwe
« 4 < bt aemen [
P Acsar pa besn [
< _y— At wyv— {Omatee
} - yy— e -
y N - y— F— -

5. Linear Channels for 3 party Modbus slave devices to connect via Modbus protocol.
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All the channel configurations are similar to recorder channel configuration. Every channel can be
configured with 5 different types of events or alarms similar to the recorder and each event can be
configured with two jobs.

Device Type: Display channel source

Bank: Display current Bank number

Tag Name: It is to define the name for each channel in a maximum of 9 characters

Auto-Update: If you wish to modify Tag name and modify the configuration, deselect it

Use Gateway-Device Node address: It is the address of selected device type

IP address: Display current gateway IP address

Log Type: Enable/Disable. Select disable while a specific channel is not required at this time.

Select enable while a specific channel is required

Log Speed: It is the logging speed (recording speed) of measured data. Select Log Speed
column, then choose 1, 2, 5, 10, 15, 20, 30 seconds, 1,2,5,10,15 Minutes, 1 Hour, 2
Hour.

Log Method: The method of logging measured data. Select the column, and then choose the Log

method of Instant, Average, Minimum or Maximum data
Instant: logging in the last measured data at the sampling interval
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Average: logging in averaged measured data at the sampling interval

Minimum: logging in minimum measured data at the sampling interval

Maximum: logging in maximum measured data at the sampling interval

Trigger: Select various types like “by time” or “by change” or disable

By Time: Datalog based on Log Speed and Log Method

By Change: Depends on Tolerance setting. Log speed and Log Method is disabled if this option
is selected and if this option is selected sampling rate is fixed at 1 sec. This option is
selected to save memory in PC If data logging is required in set log speed (fixed time
interval), select Trigger as by timer. If data logging is required only when there is a
change in process value, then select Trigger as by change. This will save memory

Tolerance: This is enabled if “by change” is selected at Trigger Type. For example, If tolerance is
set at 0.5, then if the new process value is more than or less than 0.5, then only the
new sample will be logged

Data Byte Type: Choose 2 or 4 or 8 byte

Range Low: Range low for the specific channel in the selected device, ex: 4.00 mA

Range High: Range high for the specific channel in the selected device, Ex: 20.00 mA

Decimal: select one of the options - 0, 1, 2, 3 or 4

Gain: It is a multiplier to correct the sensor error. The correct value = (the process value + offset)

X gain

Offset: It is offset value to correct the sensor error

Unit: The engineering unit of input

Sensor: It displays input type automatically as per the type of |0 card selected

Scale Low: Defines the low scale with decimal if necessary. For instance, input 0-10 V, the Scale
Low can be set up with value 0.00 to be correspondent to low range 0 V.

Scale High: Defines the high scale with decimal if necessary. For instance input 0-10 V, the Scale
High can be set up with value 100.00 to be correspondent to high range 10 V.
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6.2.3.3.4 Event

The Event is frequently used for Alarm purpose. The event can also be used for digital output
DO, Timer, Totalizer, Counter or Report.

Type: There are various types of H, L, HH, LL, R, r or Error to be selected for job or Alarm

purpose.

H: High limit. When the process is over a high limit, the alarm or job is actuated.

L: Low limit. Any the process is lower than the low limit, the alarm or job is actuated

HH: High high limit, to set up another limit higher than the high limit for double warning.

LL: Low low limit, to set up another limit lower than the low limit for double warning.

R: Increasing the rate of change. The job or alarm is actuated when the rate of increasing process
value is greater than the specified rate time interval. For example, when the Setpoint is set to
100_1S, if the process is increasing greater than the value 100 in 1 second, then job or alarm
will be actuated.

r: Decreasing the rate of change. The job or alarm is actuated when the rate of decreasing
process value is greater than the specified rate time interval. For example, when the Setpoint is
set to 50_2S if the process is decreasing greater than the value 50 in 2 seconds, then job or
alarm is actuated.

Dev+: It is deviation+ event. This event will be triggered by the positive deviation of the process

value. The job or alarm is activated when the process value is deviated by the value higher
than setpoint from the previous process value.

For example,
Setpoint =10
At 10.00.01 Hrs, Tag1=40
At 10.00.02 Hrs, Tag1 = 51
Then, job or alarm is activated
Dev-: It is deviation- event. This event will be triggered by the negative deviation of the process
value. The job or alarm is activated when the process value is deviated by the value lower
than setpoint from the previous process value.

For example,

Setpoint =10

At 10.00.01 Hrs, Tag1=40

At 10.00.02 Hrs, Tag1 = 29
Then, job or alarm is activated.

Error: If there is an error in channel input, then alarm or job is actuated

Setpoint: To set up the process value for actuating Job1 and /or Job2

Hysteresis: To avoid job has been activated too often, the option available to set for no reaction
in 0.1% to 10% of full span (Low Scale to High Scale).

Job1, Job2: When an event occurs, the task to be performed is called the job. A typical example
is to trigger sound buzzer in the event of high temperature. Each pen can accept five
events (or alarms) and each event can create two jobs. Various types of jobs can be
selected:
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6.2.3.3.5 Jobs

The following jobs are available for configuration to be executed on an event

No Action: Do nothing

Log Alarm (Auto Ack): Record alarm with acknowledgement automatically

Log Alarm: Record alarms

Log Event: Record events

Send Email: Send an email if it is configured on an event

Sound Buzzer: Sound the buzzer on an event

DO Latch On: Set digital output/relay on, and then select Target let say DO 1. The relay is
latched when it is activated. Digital Output relays will be shown if the digital output
IO module is configured and available in the database

DO Latch Off: Set digital output/relay off, and then select Target say DO 1. The relay is latched
when it is activated. Digital Output relays will be shown if the digital output 10
module is configured and available in the database

DO Process: Set digital output/relay on for process high or low, and then select Target from DO 1
to DO 6. The relay is not going to be latched when it is activated. Digital Output
relays will be shown if the digital output 10 module is configured and available in
the database

Enable Timer: Start the timer, and then select Target from Timer1 to Timer 100 or all Timers

Disable Timer: Stop the timer, and then select Target from Timer1 to Timer 100 or all Timers

Preset Totalz: Start the totalizer with a preset value, and then select Target from Tolz 1 to Tolz
50. It requires configuring totalizer via tools and enabling it to appear totalizer
number in the jobs after selecting Preset Totalizer

Reset Totalz: Reset totalizer into zero, and then select Target from Tolz 1 to Tolz 50. It requires
configuring totalizer and enabling it to appear totalizer number in the jobs after
selecting Preset Totalizer

Enable Totalz: Start the totalizer, and then select Target from Tolz 1 to Tolz 50. It requires
configuring totalizer and enabling it to appear totalizer number in the jobs after
selecting Preset Totalizer

Disable Totalz: Stop the totalizer, and then select Target from Tolz 1 to Tolz 50. It requires
configuring totalizer and enabling it to appear totalizer number in the jobs after
selecting Preset Totalizer

Preset Counter: Start the Counter with a preset value, and then select Target from Cont1 to
Cont50. It requires configuring Counter via tools to appear counter number after
selection of Preset counter in the jobs

Reset Counter: Resets the counter into zero, and then select Target from Cont1 to Cont50.

Inc Counter: Increase the counter, and then select Target from Cont1 to Cont50

Dec Counter: Decrease the counter, and then select Target from Cont1 to Cont50

Log Report: Make the report for Counter and Totalizer

Reset MinMaxAve: In Report function, after logging the MinMaxAve data of Al and Math
channels for one day for example, then reset historical data in order to log new
data for the next day

Log Message: Log customized comments for alarm as messages on an event. A total of 100
messages available for customer customization

Print Historical Data: Prints the historical data as per print auto output configuration.

Print Event List: Prints the event list as per print auto output configuration.

Print Report List (Min/Max/Ave): Prints the report list as per print auto output configuration.

Print Snapshot: Prints the snapshot of the screen.

Output Historical Data: Output historical data to CSV format as per print auto-output
configuration.

Log Report (Instant): Log the report with instant values.
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6.2.3.3.6 Display Page Configuration

The display page configuration will allow the user to configure the display pages as per the requirement.
The display pages will be auto-configured along with the auto channel configuration. The user can modify
the channel and pages as per their requirement. There are 200 display pages available in Total with 24
pens/page.

Mode: This is for page enable or disable.
Page Marks: This is the name for the specific page. Ex: Section Kiln. Maximum 38 characters are
allowed

Speed: This is the real-time trend display resolution. Select one of the options in 1 sec/dot, 2
sec/dot, 5 sec/dot, 10 sec/dot, 15 sec/dot, 20 sec/dot, 30 sec/dot, 1 min/dot, 2 min/dot, 5
min/dot, 10 min/dot, 15 min/dot, 1hour/dot, 2hour/dot,10 min/page, 30 min/page, 1
hr/page, 2 hrs/page, 4 hrs/page, 8 hrs/page, 12hour/page, day/page and week/page. If
you wish to see both Real-time and historical combined, then, select say day/page at the
display. Then, the Real-time trend in screen will be for the last 24 hrs update dynamically

Direction: Selects the trend direction horizontal or vertical.

Background: Defines the background colour of Trend mode in black or white

Pen: Defines a specific channel as a drawing pen, its colour, width, Display Hi and Display Low.

Channel: Selects a specific analog input Al or Mathematics Math, or selects Disable if a specific

channel is not required.

Color: Selects the colour for each pen.

Width: Selects the width of the trend, 1-thin, 2-medium, 3-wide.

Low: Defines the low scale for a pen on the display.

High: Defines the high scale for a pen on the display.

Forward / backward button: It is to navigate to next/earlier 8 sets of pens for display

configuration
®
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6.2.3.3.7 Tools Configuration

The real-time viewer has Timers, counters, Totalizers as tools for the user to use as per the application
requirement.

1. Timers
Maximum 100 timers available for configuration
Type: Countdown, Repeat Countdown, Daily, Weekly or Monthly.
Countdown: Defines the interval of time, e.g. days, hours, minutes and seconds. (Not Real-Time
clock)
Repeat Countdown: Repeats the previous countdown.
Daily, Weekly or Monthly: The timer works in the selected interval of Real-Time clock
Action: Disables or enables the timer.

Job1, Job2: various jobs as described in jobs for each timer.
)

HEBEX Oz NGB

Timer

QBE | E~=3

Tatakzer

B0
Lountsr .
Timerl

1 2 3 4 5 6 8 | 9 | 1w | 1 12 13

Type: |Countdown v Artion: | Disable "4

Day Hour Min Sec

Jobl: |Send Emad_Messagel

Job2: [Disable Temer_Timert

2. Counters
Maximum 50 counters are available.
Name: Defines the name of the counter.
Desc: Defines the description for a specific counter on the display.
Unit: Defines the unit of counter
Preset: Defines the preset value for the counter. The counter starts from a preset value.
Event: Defines the type, setpoint, Job1 or Job2.
Type: Select one of three options: None, Process Hi, Process Low
Setpoint: Defines the setpoint of process value to trigger the counter.
Job1, Job2: various jobs as described in jobs for each counter

HBERX OS2 GNRSQRAE s~ B
Titryes ‘ I Counter Tolsizer
Counterl

1 | 2 3 49 | 5 | & | 8 9 10 1 | 12 13 | <]
Noma: [Contl Desc:
Unit Preset: 10

Event/Alarm

No, Type SetFomt Log jobl Job2

1 N0 «! {100 lwq Alarm{Autoack) | INo Action [No Action

2 w0 +]lftoo [Log Atarm{Autoack) =] Na Actian [No Action
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3. Totalizers

Maximum 50 Totalizers are available.
Name: Defines the name of the totalizer.
Desc: Defines the description for a specific totalizer on the display.
Source: Select a specific analog input or Math input to be used for totalizing.
Action: Disables or enables the totalizer.
Decimal: Defines the decimal point for the totalizer.
Period: Selects second, minute or hour used for the totalizer.
Unit: Defines the unit of totalizing
Preset: Defines the preset value for the totalizer. The totalizer starts from a preset value.
Low Cut: If Source channel has below this setting, then the value is skipped from Totalizing
Event: Defines the type, setpoint, Job1 or Job2.
Type: Select one of three options: None, Process Hi, Process Low
Setpoint: Defines the setpoint of process value to trigger the totalizer.

Job1, Job2: various jobs as described in jobs for each totalizer.
@
HAX O3 ANRSAAB s~+2 AO

Totalizer13
51} LU 10 4 2 A M & | 6 | a7 | a0 19 0 >

o Type SetFont Log Jobl Joo2
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6.2.3.3.8 Comments

There are 100 comments are available to customize the alarm messages. The user can select one
comment from this list when to log message or send Email jobs are configured. Each comment can accept a
maximum of 50 characters.

&

HEBEX O SNBAEDSE YO
No. | Content &
1 Ch1 Hi Alarm
2 Message2
3 Message3
4 Message4
5 Message5
6 Message6
7 Message?

8 Messages

9 Message?
10 Messagell
11 Messagell
12 Messagel2
13 Messagel3
14 Messagel4
15 Messagels
16 Messagel6
17 Messagel?
18 Messageld
19 Messageld
20 Message20
21 Message2l
22 Message22
23 Message23
24 Message24
25 Message2s
26 Message26
27  Message2?
28 Message28
29 Message29 b
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6.2.3.3.9 Auto Configuration

The Autoconfiguration will automatically configure the tags from the recorder, 10 Module and controllers.
This will simplify the project setup procedure.

Device type: Select Recorder (PR) for the addition of Recorder into the network

Bank: Select bank from 1 to 4 as per bank configuration

Auto-update: Select if it is required to acquire a database of Recorders and give tag name for the channels

automatically

IP Address: IP address of the Recorder. After Entering the IP address press ‘+’ to add to the IP List.

IP List: IP List of the Recorders. If any recorder needs to be removed from the list then select the IP
address from the list then press’-* to remove the IP from the list.

Use Converter: Device Node Address: If the device is connected to PC via PC-E converter then select this
option and enter the node address of the device.

From: Start address of the device in the RS485 network.

To: End address of the device in the RS485 network. This is not applicable for Recorders.

Click on “OK” to add all the Recorders into network configuration

W » g
?‘ 4 e oooe dor O 1
A Frofocct Modes 100 dutpoeate the Tag Corteet
Mo_| Made v wend. |1 sux e o
Al List e
Socordet e "
o Aeme ity v
e e o butto b
add it by the 7
P
Mame st orm P o
P Lt and $ven rees
e . -
toe Cormrter
Jye - o 33 em Froes s
%o
.
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St Do 13
s
e
e
W o= X ceen
AnE 1 W YO TR e
ALRS 1 " o2 168018
ki b ey
5 s T feorda ) Dan
5 Al Sestecl: Mo b 1ed AtTpadve te Tag e
13, | Mot Nt oo |1 bec et - Loghethoet | [rmtaet ol | De ~
1 ] Re
« "
e de acickes .
e
Re
R
Re
[
e [ Re
e
Re
Ve
Re
B
Re
Lse Cormertar Re
L
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e
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e
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6.2.3.4 Create a New Project
To create a new project follow the below steps.

1. Click the icon —= or select New from File Menu.
2. Set a name for the project

W

Enter the new name : |F‘ru:|ject22?

o OK | X cancel ‘

3. The Software requests the user for auto-configuration. Press No to configure the
communication Banks.J

f "y | There are no tag data in the project ! Do you want to
&Y configure it 7(¥/N)

Yes | Mo

4. Click Bank icon - £ to configure communication bank.

Ho. { Wode Name | Tag Nome : Bank Lt Cormprter Noxde/ 1P | Dewic

5. There are 4 different banks are available for the user to configure. It will allow the software to
read the data from different communication networks like RS232, RS485, and Ethernet.
5.1. If the device is connected to PC via Ethernet port then configure the bank with Protocol

as Modbus_TCP and port no as 502.
@
WRX Q BN UBE z--2 BO
Bankd

Protocol: M_o_d_bt;: e -

Etesres

5.2. If the device is connected to PC via RS232 or RS485 port then configure the bank with
Protocol as Modbus_RS232 and other communication parameters such as com port no,
Baud Rate, Parity, Data Bits and Stop Bits as per the connection.
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WEBX O N\ a3 ss«-2 KB
Bank2

Protocol: Modbus_RS232 -]

Defast ‘

5.3. After configuring the banks close the configuration viewer and restart the program.

i y 1 To let the new Bank setting take effect, system will save them
'O then restart !! Continue 7(Y/N)

Yes No

6. Click the icon or select New from File Menu.
7. Set a name for the project

W

Enter the new name : |Pru:ujeu:t22?

o OK | X cancel |

8. The Software requests the user for auto-configuration. Press yes to configure the tags of the
device automatically by the software.

1

i "y | There are no tag data in the project !! Do you want to
¥ configure it 7(¥/M)

Yes | MNao |

9. Add the device to the project as per the connection.
9.1. Select Recorder (PR) as a device type to read the data from the PR series Recorder.
9.2. Select the Bank as per the connection and select the checkbox of Auto-update Tag
contents to update the tags automatically.
9.3. Configure the log speed and log method

9.4. Enter the IP address and press j key to add the device to the project. It there are
any existing devices in the list and needs to be removed then select the IP address and
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press — key to remove.

W

Dewice Type: fwcwom}m 11 Bank! -

Protocol: Modtes TOR ™ Auto-update the Tag contents

logsoe [15ecoot  +) loetod: firemnt — +]

P address
Examgle: 132.168,0.25 [192.362.0.25 <—— Fease key n P hese and
then press "+ button to
ndd it %o the 1P st
1P List: +
< Mossn select one P form
P Lst and then press
button % remove it.
Use Corwerter
[ Use Converter iDevice Node address from: |1 _:j
-
)
Select Doy Tag
pr
=
W o J X carcsl |

9.5. If the device is connected via Ethernet to RS485 converter PC-E then select the
checkbox use converter: Device Node Address and enter the node address of the
device. If multiple devices are connected via PC-E Converter then select the Set node
range checkbox and enter the starting and end node addresses.

9.6. Press OK to establish the communication and auto-update the tags from the recorder.

@
WBRX Oz aNRSERE Ko
Fiase | 7
[ s, [ Wode Mame ||[Tagtame | man U Corwerter

M= Al
1 Recordw{PR AR
AR
an
AG
Al
an
o
]
oM

PP T TSI T
EfFETEFiGriEra

9.7. Ifthere is more than one device is added to the project then the tag configuration of all
the devices will be listed as below.
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Lt} 1 Ne Heo
P 1 " hec
Dot 1 e oo
oz 1 ne [
D3 1 " W
DO 1 ne e
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10. Close the Real-time configuration viewer to update the tag contents and logging the data
from the configured devices to PC. The configuration Viewer can be closed by pressing the

X key on the right side top or © key.

@ []

HERXR DD | a\E8ETE Ly QO]
i add | | *+% Delete |

11. Press yes to apply the new settings to the project.

R v LA

:l Do you want to apply the new setting 7(Y/MN)

Yes | Mo |

12. If the USB Licence key is not plugged to the USB port of the PC then the Software will show
the warning message and start the demo mode. The software will stop working after the
demo period.
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(9. Can not find the "Hardware Lock at USB port”, So the 'Data
) Acquisition Studio’ will auto close for this trial version after
= one hour later !!

oK

13. Press OK to start in demo mode.

14. If the USB Licence key is plugged into the USB Port of the PC then the software will start
reading the data from the devices and log the data to the PC.
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6.2.3.5 Open an Existing Project
To open an existing project the following procedures to be followed.

1. Click the icon & or select Open from File Menu.
2. The software will list the projects from the default project path for the user to select.

©

Select the project and click Open to open the project.
4. Ifthe USB Licence key is not plugged to the USB port of the PC then the Software will show
the warning message and start the demo mode. The software will stop working after the

demo period.

' Acquisition Studio’ will auto dose for this trial version after |
—  one hour later !

& Can not find the "Hardware Lock at USE port”, So the ‘Data

[ e | |

5. Press OK to start in demo mode.
6. If the USB Licence key is plugged into the USB Port of the PC then the software will start
reading the data from the devices and log the data to the PC.
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6.2.3.6 Add a Device to the Existing Device
It is possible to add a device to the existing project and log the data. For adding the device to the existing

project follow the procedure as follows.
7. Open the project by using the Open project option as explained above.

8. Go to Configuration by using Configuration data in the View menu or & icon on the
Toolbar.

9. Click Add and configure the device information to add an additional device to the project.

W Ao pdes e Tag corvients
[ S r————) «| tark: |1 - Tag Name: |
Pretocst: Medbcs TGP ¥ UseComewrter Owvis fode s 1 3] 1P acdes: (192 940235
Lag
e Lowes M o
Dt Syte Typee
o ] X cors

10. Now the real-time configuration will update the tags with new device information.
’;-':'&)-. S 0NRAHLUDE : K3

|| Topters | Berd | Uow Comwtier

FEFEEFFRFFE

FEFFEE

11. Close the Real-time Configuration Viewer to update the project with the new device.
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6.2.3.7 PR-DAQ RS485 Communication

The recorder can be connected to real-time viewer software using RS232 or RS485 port of recorder and PC
by following the below procedure.
1. Save the PR Configuration to the SD card or USB Disk depends on the selection of External
Storage in Instrument Menu.
2. Press the Save Button on the Configuration page to Save the PR Configuration to the SD card or
USB Disk

Configuration

Remove SD card or USB Disk from PR

Connect the SD Card or USB Disk to PC.

Open Real-time Viewer in DAQ Software

Set the Bank and PR Communication Parameter properly for RS485 Communication.

o0k w

)
HERXx O \RSOQAB -~z NE

Bankd

Protocol: Modbus_RS232 ~

RS2

Comn Port coM1 -l
Saud Rate P60 -l
Party Mo -

Dots Bis :
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Communication

Ethermet
1P: DHCP
DS Server: 168.95,1.1
Modbus Server
Modtns TCP Port: 502
e Server: Enable.
| Serial
RS232/485/422
Pratocol: Modbas Siowe
Address: |

Data Format: No 8, 1
Modbus Sarver/Slwe
Type of Register Value: Intogar
Modbes Client Master
Connections
Correrswxls
Sample Rate
Etherret: 1 Sec/Dot
Temecot: 100 ms
Serial: 1 Sec/ Dot
Taneout: 100 ms
Interval between 2 commands: 100n
Ermail: Disable
Systesn Event
Send Erviasil: Disalole

Ermail
Test

7. Create a new project

=

8. Select Device Type as PR and select the Bank related to RS485 setting

@ Auto-configuration

Device Type: IRecorder{PR} b l

Protocol: Modbus_R5232

LogSpeed: |1 Sec/Dot il

- >

Bank: |3 vI

[~ Auto-update the Tag contents

LogMethod: Im

Mode address

From: Il E

To: |1 |v

Use Conwverter

I~ Use Converter:Device Mode address

[T set node range To: |1 [
Select Display Tag
1Py
2Py and S
& 3Py, 5Y and MY
o OK 3 cancel |

9. Select the path of the SD card or USB Disk where Configuration was saved from PR
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10. DAQ will import the data from the configuration file and start collecting real-time data from the

Recorder.
@
HBX Ds ANASEAER, =~ ~-= hO
Find | S |
[, [ e uame Tag Name FrT [ Use Comverter [ hoda [ De~
AR Ut AlL 3 ™ 1 ne
1 RAecorgen(MW) AR b | e 1 L
AD 3 Ne 1 "
AW 3 Ne 1 "
AL 3 e 1 e
AB 3 e 1 e
A7 3 e 1 Re
AB 3 L 1 Re
AB 3 W 1 Re
AlLY 3 W 1 Re
AllL 3 L 1 Re
AlL2 3 " 1 Re
ATLS 3 " 1 Re
All4 3 L 1 Re
AlLS 3 L 1 Re
ATl 3 " 1 Re
AT 3 " 1 Re
Al 3 " 1 Re
ANS 3 L 1 Re
AT 3 L 1 Re
ALY ] Ne 1 Re
Am2 3 L 1 Ar
AR 3 L) 1 As
A ) M3 1 L
ARS ;| e 1 "
ADS b ] L) 1 e
AL 3 W 1 L
ALS 3 W 1 e
ALS 3 W 1 L
¢ >

11. Close the Real-time configuration viewer to update the tag contents and logging the data from the
configured devices to PC. The configuration Viewer can be closed by pressing the X key on the

right side top or (O} key.

& RealTime Configure O #
—
| HBX 02 a\BRERE |-+ 2 |[Ha
| I—
73 Add | Modify | *+i Delete |

12. Press yes to apply the new settings to the project.
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'9' Do you want to apply the new setting 7(Y/M)

Yes | No |

13. If the USB Licence key is not plugged to the USB port of the PC then the Software will show the
warning message and start the demo mode. The software will stop working after the demo period.

‘ @B Can notfind the "Hardware Lock at USB port”, So the 'Data |
) Acquisition Studio’ will auto close for this trial version after
= ane hour later !!

\ e

14. Press OK to start in demo mode.
15. If the USB Licence key is plugged into the USB Port of the PC then the software will start reading
the data from the devices and log the data to the PC.

i (- - e
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6.2.3.8 PR-DAQ Ethernet Communication

The recorder can be connected to real-time viewer software using the Ethernet port of recorder

and PC by following the below procedure.
1. Open Real-time Viewer in DAQ Software

2. Set the Bank and PR Communication Parameter properly for Ethernet Communication.

@
WEX O

NEBESQD@E
Banki

-3 MBS

Protocol: Modbus_TCP -

Eherrat

Fort

Premat :

Starderd

Cefmt

Comimrmaktion |

ElFwrnel

1P Ackbrvas: 192, 16800167
Subnet Mok 255255 2550
Dol Gatemary: 192, 168007
NS Server: 168.90.1,1
Mobas Sorer

Modbers T0P Port; 52

Wby Sarvar ! Enabio

Sered
REZ32/ 485 422
Erotncol: Mocbus Slyee
Address: |
] Rate; %00
Dota Format: Mo, 1
Mool Seryer Sl
Type of Register Vadue: Integer
Moo Clisnt Mosdar
Corvections
Corvaraenh
Sample Rate
Ethersdt: § 5o Dat
Timesonsts 100 ms
Serlal: 1 Sec /Dt
Thmesonst = 100 ms
Interval hotweon 2 commands: 10 ms
Errusll: Disadsln
System Event

Ermall
Test
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Network Connection Details:

Property Value
Connection-specific DN...
Description Realtek PCle GBE Family Controller
Physical Address AD-48-1C-BB-BE-59
DHCP Enabled Yes
IPv4 Address 192.168.0.209
IPv4 Subnet Mask 255.255.255.0
Lease Obtained 08 January 2015 08:41:54
Lease Expires 08 January 2019 16:42:08
IPv4 Default Gateway 152.1680.7
IPv4 DHCP Server 192.168.0.7
IPv4 DNS Servers 88388
8844
IPvd WINS Server i
MetBIOS over Tepip En...  Yes ,_
Link4ocal IPv6 Address fed0::947d:3%5febd: 190 1%10
IPv& Default Gateway
IPv6& DNS Server

Close

©w

Create a new project
4. Select Device Type as PR and select the Bank related to Ethernet setting. Enter the IP address and

press j key to add the device to the project. It there are any existing devices in the list and

needs to be removed then select the IP address and press — key to remove.

W

Device Type: RecordwrPR) v Bk |1 -

Protocol: Moadbus TCP [ Aotoupdats the Tag contents

Logspend: |1 Sectiot - LogMethoz: [Intart

-l
it
IF adaoreas

P key 0 P have and
then press '+’ button o
add it to the IF kst

Example: 192.165.0.25 (102.168.0.25

Pist +
€ Ppse select oo P form
IP Ust and then press ™
Dution to remave &
Use Converter
Lise Corwer ter-Device Node addess From [1 $!
&l
&3
Select Deplay Tag

o |

X cancel |

5. If the device is connected via Ethernet to RS485 converter PC-E then select the checkbox use
converter: Device Node Address and enter the node address of the device. If multiple devices are
connected via PC-E Converter then select the Set node range checkbox and enter the starting and
end node addresses.

6. Press OK to establish the communication and auto-update the tags from the recorder.
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7. If there is more than one device is added to the project then the tag configuration of all the devices

will be listed as below.
®

MBX O& ANERSEDE

Thaa |

| Mo | Woda Nerto

|
{1
{2
|

8. Close the Real-time configuration viewer to update the tag contents and logging the data from the
configured devices to PC. The configuration Viewer can be closed by pressing the X key on the

right side top or E key.

A s
Records{PR)

Racarder{e) 2

Tag Marw
ATl
AL
AR
AW
AD
A%
on
o
U]
o
on
0%
L)
~Ma
01
Ll
Lt
L)
Dot
(L]
LG
D4
Dpas
D%

] Duletm

| e

FIFFIFTITTFINTER

E X & & & i

| hocw'®

19218000227
1masaay
192.164.0.227
19218400227
1Ras2r
192,160 0.227
152.1880.77
sy
192.164.0.227
1921800277
1921st0.227
19216400227
192.1680.027
192180227
192168027
192 168027
1921880227
192168 0.27
192.168.0.227
19210237
1921600227
192.1800 227
192.180.0.227
1921600.227

SEH T

@' RealTime Configure

leBR 0 A \PS0BE |-~ |Aa
| I
1% Modify |

Fiadd |

+i Delete |

9. Press yes to apply the new settings to the project.
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I R — L no

l:o:l Do you want to apply the new setting T[Y/M)

Yes Mo

10. If the USB Licence key is not plugged to the USB port of the PC then the Software will show the
warning message and start the demo mode. The software will stop working after the demo period.

T8 Can not find the "Hardware Lock at USE port”, 5o the 'Data
| Acquisition Studio’ will auto close for this trial version after
—  one hour later !!

Ok |

11. Press OK to start in demo mode.
12. If the USB Licence key is plugged into the USB Port of the PC then the software will start reading
the data from the devices and log the data to the PC.
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6.2.4 Dynamic Data Exchange (DDE)

Dynamic Data Exchange (DDE) is a standard inter-application communication protocol built into Microsoft
Windows operating systems and supported by many applications that run under Windows. DDE takes data
from one application and gives it to another application. It allows Windows programs that support DDE to
exchange data between themselves.

Data from DAQ software can be exchanged with Excel on the DDE link. After completion of all network
configuration (adding of all Modbus slaves), then open Data acquisition studio software — Real-time viewer.
Open the existing project or create a project then go to File Menu in Real-time Viewer then select Create
DDE Link in Excel.

@ Display real-time measured value from: C:\Data Acquisition Studic\RealTime\Project187.daq
File(F) View(V] Page(P) Window(W) Language(l] Help(H)

[ New... et B il = Ijo Card
@ Open ...
Save As .. | |
Active Time Clear Time
h Close pree
em 17-01-19 02:03:54 PM
Recent » 2.168.0.187 17-01-19 02:04:19 PM

7B Create DDE link in Excel

Specify the path and file name as follows. By default, the file name will start with DDE and the project name
with underscore. Save the file name in PC at the selected path as above to proceed further.

@ Seve As ¥ |
Swven I- Daskiop vl & rf B+
R ~
w r‘ OneDrive
Guck access
- THILLAI NAYAGAM
Dasktop
i % This P(
Lbrases =
<

Libranes
Tha BC ™

Lé SDHC SOHC (H)

Network
- v
Fis name DD Froect 127 ~ sme |
Save mtpe 'Exr_gut-_- {* cav) L Canced |

For example, if Desktop is selected in the path, then excel file should be available in Desktop. If the MS
Office is not installed on the PC, then you cannot open the excel file created in the above procedure. Please
contact your system administrator to install MS office software in the PC. Now try to open the file from
Desktop created for using DDE application with the recorder through Real-time viewer Software.

Microsoft Excel *

This workbook contains links to one or more external sources that could be unsafe,

If you trust the links, update them to get the latest data. Otherwise, you can keep working with the data you have.

Update Don't Update Help

Click on update to activate DDE between DAQ software and Excel application. If the DDE is successful,
then real-time data of the channels should be updated in the excel file as shown in the sample screen.
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C =

DDE expression format to get real-time data from the Real-time Viewer software is as follows.

=RealTime_Viewer|TagService! _TagN

Where N=1,2,3.....

Application = RealTime_Viewer

Topic = Tag Service

Tag name = _Tagl (Please observe underscore before the tag number)

It is possible to exchange data related to Al, DI, DO, Counters and Totalizers between
DAQ software and third-party applications running under Windows operating systems via DDE.

6.2.4.1 Procedure to find the tag number for the tag name to use in DDE applications

Create a DDE link from Real-time viewer.

Open Excel file. Three columns appear in the excel file as Name, Unit and Value as shown in the
Excel file.

> Name: This is tag name actually defined in the channel configuration

> Unit: This is unit for the tag name defined in the channel configuration

> Value: This is the specific cell where the process value for the tag will appear in real-time.

To find the DDE format for any tag in channel configuration, for a specific tag, double click at
“Value” column for the corresponding tag defined at Name. For example, For Name= Al1 is at
R2C1, double click at cell R2C3 to see DDE format for Al1. Click on Esc button at the keyboard to
see process value at the cell from displaying DDE format.

X/
X4

L)

R/
A X4

L X4

g H %

o DSERT  PAGELAYOUT  FORMULAS
X. Cut
1 A A

e

M Format Paintes | & 4 U '

\phaard . tort

& c 1}
I Name Unit _‘:.':'_"
2 |an I
3 AR

i A3
5 Al

C

C

(

C

15 Alla F

16 AILS F

17 Ane F
8 An7 F 1516.9

F

F

F

C

F

5

L

18 All3
20 Alls
21 AI20
27 A2l
23 AR
24 AI23
75 Al2g * 30

aine s .

% Ifany “Error” appears in any cell at excel, possible reasons are no data available at the selected
tag. Check the channel configuration and make sure value is available
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Note:

6.2.4.2

If any “NAME” text appears in the excel file, it indicates that particular tag is not configured
properly. Tag name may not available at DAQ software.

If Excel file is not opening from the selected path, then check the following
v RAM size in the PC is very less. Restart the computer and then create the DDE link once
again and open the Excel file.
v" Increase virtual memory in the PC. Please contact the system administrator to check the
virtual memory settings at the PC.
My computer-properties-advanced-performance settings —advanced virtual memory.

DDE with 3" party applications

Once the data is available at Excel at a particular cell, then data can be exchanged with the 3
party applications like PLC, SCADA, and Visual Basic etc. If data is to be exchanged with PLC,
then PLC programmer can write Visual basic macro in Excel from the following link

Excel — Tools — macro
For the source code examples, PLC programmer may check the PLC manuals for DDE sample
macros. It is also possible to exchange data from recorder to SCADA applications through DDE.

6.2.5 Configuration of Recorder
There are three ways to configure the recorder. They are listed as below.

1.
2.
3.

6.2.5.1

On the Recorder
Software via Ethernet port
Removable media

On the Recorder

It is possible to configure the recorder directly on the device using the touch screen interface. Press

ﬁ(Menu), then More and then Config softkey to enter Configuration mode. The user can directly
configure all the parameters on this page. Refer to chapter 5 for more details.

Configuration
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6.2.5.2 Software via Ethernet port

The below steps to be followed to configure via software using the Ethernet port of the recorder.
1. Connect Recorder to PC via cross over or straight Ethernet cable
2. Check the IP address of PC. Make sure to set the |P address of Recorder in the same
domain as PC
For example, the IP address of PC: 192.168.0.200
The IP address of Recorder: 192.168.0.11
3. Use “Ping” from DOS command prompt and check the communication quality. If there is no

response, check the cable or IP address configuration of PC or IP address configuration of
the recorder

4. Double click the historical viewer icon at desktop and follow on-screen instructions to create
a new project.

= Create a new project (= JBX)

reate prajeck bype

o OK X Cancel

5. Click the icon or select New from File Menu.

6. The software will prompt the user to select the device type. Select Recorder (PR) and click
ok to create a new project.

Create a new ... — O >

Create project type

|Rec|:|rder (VROE) ﬂ

Recorder(VRO&)

7. The Software will prompt the user to configure the project name and the path for the
recorder.
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ﬁ-:'i.’-fi?"i project X
New Project

Enter the new name |Project227

Select file path

O Storage Media C:\

@® Ethernet 1192.168.0.227

‘ OK Cancel

8. Click “OK”".

Information

.
\v Do wou wank ko receive configuration data now 70y M)

I es I [ Mo _]

9. Click “Yes”. It will open the Recorder configuration screen

P DipleOwege conkgureto eva oo CPtgrwe Fainhh oy Al T R | r—_
M)  aNE]  Lngagell] Mepd
A T-=2 b
{ Chaneel
Al - X
ol 1 2 3 4 3 6 |17 8 |9 w 12 13 |4 15
::’"‘ Nama Al Dosc Typo Enatde -~
0o Filter  Disable
External L0g
'";,“:' ata Type Vabs Range: -1276.8 ~ 22767
Timer Tripoe | Ensble - Method  Instast
Clock
Soeed |1
Commminication Speed | 100 oyDok
Instrument
Password Ofset 0.0 Gain 1.0
Demo Sensex
Auto-Output Type | Thermoceups t: fC. o
oooupie ] T » Uni C
System Info e 2 e
Rangs 1-200,0 = 1100.0
Feents
No Type  Setpont Log Mossane lob) hb? Hysterasls
1H =1 840.0 | Log Aleem = No Adion | No Adson (0.0
2L 150  |LogAlem .| No Acion | o Adion  [0.0
1 'HH « 18375 |L0g Alem . No Acion | No Adion | 0.0
5 T '
¢l =1-305  |log Aleem | No Adion | No Action | 0.0
S Fow = Ina Alem il No Adion | No Adion ® |

Note: The configuration screen is the same as the screen available directly in the recorder. Refer to chapter
5 for more details.

10. Do the required changes in the configuration. Click at Send configuration icon
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\l) Canfiguration data was sent successfully 1!

11. Now the recorder configuration has been updated with the new configuration.

6.2.5.3 Removable Media

The recorder can be configured via removable media by following the steps given below.
1. Inrecorder, insert an emﬁté SD card or USB disk.

2. Inthe recorder, Press (Menu), then More and then Config softkey to enter
Configuration mode. In the configuration, menu press Save to save the configuration to the
removable media. The removable media can be selected by external storage option in the
Instrument menu. The default selection for external storage is SD Card.

Configuration

Mot
A
Load Exbernal w
Display

T lmes

Clock
Comimunication
Instrument

Auto-Output
Syatemn Information *

Confirm

Do you want to save configuration to storage media?

Yes No

3. Press “Yes” to save the configuration to storage media.
4. Remove the removable media from the recorder. Insert into PC
5. Check the contents of storage media. It should have the following files.

6. Double click the historical viewer icon & at desktop and follow on-screen
instructions to create a new project.

Historical_V...
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[~] Create a new project |Z||§||z|

reate project bype

7. Select PR Recorder. Click “OK”

P Crante & nrm prcjec -

New Proect
Entes the new rame  ST0aek]

Salect file path

* Slorage Medis (1

Etheme

‘ oK Cancel

8. Select “Storage Media”. Then enter the path of the Recorder files in the USB stick or SD
card. Click “OK”

~
\p Do wou want ko receive configuration data now 701

i Yes i [ e} J

9. Click “Yes”. It will open the Recorder configuration screen

»o
T
B
{ Chaneel
Al
i t o213 la s e f72. s e he |n |2 (13 |4 U5 |
Math = ><
Name Al Dosc Type |End -
A0 o Enadle ‘
0o Filter Disable
External ™
Displa
| lmh' Data Type Vb Range; -3276.8 ~ 3226.7
Timer Tripger |Encble - Method  Instent
Clock
Commmnication Speed | 100 moyDet
Instrument
Password Ofset 0.0 Gain
Demo Sensx
Asto-Output TYpe | Thermocoupie ] Type - it - o
Systom Info
Renge |-200,0 = 1100.0
Eent
No. P tpont 9 Mossag Job! b2k k
14 =1 540.0 |Log Aleem - N
2L 1600  [iogAlem . W
1 IHH  =19275 |L0g Alwem Na Adion |0
‘i -1-225 | Lig Alaem No Action | 0.0

PR 100 Alwem - No Adion | No Adion ol |

Note: The configuration screen is the same as the screen available dfrectly in the recorder. Refer to chapter
5 for more details.

10. Do the required changes in the configuration. Click at Send configuration icon

Information

11. In the recorder, Press (Menu), then More and then Config softkey to enter
Configuration mode. In the configuration menu Press “Load”
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Load

Configuration

AL

ot

Math

MO

Extesrid
Displeny
Times
Clock
Comammnication
Irestrusment
Drssvaceel: $18EEEes
Domo! Enabide
Ago-Outpot
Syston nfoemation

‘, “.-w £

o [T

Select

|C0nfigurati0n

Configuration
Custom Page

12. Press “OK”

aK

Cancel

Do you want to load configuration from storage media?

13. Press “Yes”

Yes

No

14. Now the recorder configuration has been updated with the new configuration.
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6.3 Custom Screen Editing Software - Panel Studio

Using this software the user can develop custom screens for custom display same as HMI and SCADA. Al
the graphics developed on the screens can also be configured for animations.

i

€ S TR0 Dy g 1204 - oo SR

‘07-Aug-14 09:01:41

Water distribution system

Alarms

Use this editing software to develop custom screens on the Recorder. It is mainly used for application
development for operator interface in industrial applications such as display real-time value of process
parameters like temperature, flow, pressure, visualize process data in meaningful ways such as bar graphs,
dial, meter, level, digital LED, animation like visibility control, blinking, horizontal movement, vertical

movement etc.
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6.3.1 Panel Studio Software Installation

The panel studio Software will install the following components on the PC.
= Microsoft installer V3.1
= Microsoft.Net framework V3.5 SP1
= Panel Studio Custom Screen Editing Software
= OPC server (Only Required for HMI)
= Demo projects (Only Required for HMI)
= Historical viewer
= HMI Remote viewer (Only Required for HMI)

6.3.1.1 System Requirements

System IBM PC compatible computer with Intel Pentium |V or above
Operating System Windows XP or above
Memory 1GB
Hard Disk 50 GB Free Space on the hard disk
Communication Port Ethernet Port
Others USB Port
Licence Optional USB Licence Key for Symbol Factory

6.3.1.2 Software Installation

The Panel Studio software can be installed by following the below procedure.
1. Download the Panel Studio software form the manufacturer's website.
. Install latest dot Net software from Microsoft website
3. Install the software by double-clicking the setupwizard.exe from Panel Studio folder.

‘ | v Application Tools  PanelStudioPack V2.26B4

“ Home Share View Manage

™ > PanelStudioPack V2.26B4
2] Name & Date modified Type Size
¥ Quick access ) i
I Desktop D'emo-PrOJe-ct Setup 10- File folder
Historical Viewer Setup 1 File folder
} Hawnloads; . HMI Remote Viewer Setup 1 File folder
=] Documents Microsoft Dot Net 10-12 File folder
= Pictures + OEM Tool 10-12-2018 File folder
[ This PC . OPC Server Setup 1 File folder
Networking Panel Studio Setup 1 File folder
RealTime t:| Autorun Setup Information 1 KB
REVE EIJ Background BMP File 5,976 KB
&) Setup 07- BMP File 4KB
Serdice cimal _] SetupReleaseNote Text Document 2KB
& OneDrive ﬁ SetupWizard 18-10 Application 7,516 KB
'j SetupWizard 13-01-201 Configuration sett... 3KB
[ This PC

4. Select the required Software needs to be installed on the PC and press Install key to continue the
installation.
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5. Follow onscreen instructions to complete the installation. Once the installation is completed the
system will show the installation complete message.

6. After installation is successful, the shortcut for Panel Studio, Historical Viewer and HMI Remote
Viewer will be created on the desktop.

%\ k =
i e k-l
Panel Studio  HMI| Remote Historical V...

Viewer

6.3.1.3 Uninstallation of Software

The software can be uninstalled by selecting the uninstall option on the control panel Add or Remove
Programs.
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6.3.2 Start and Exit

The Panel Studio program can be started by using the shortcut BSE#&&&8on the desktop or selecting the

program Panel Studio from the Start menu.

The program can be exit by simply closing the program X symbol on the top right corner of the screen.

6.3.3 Project status
During design time, it is possible to check the current status of resources being used

Build
Build And Offline Simulation F7
Build And Online Simulation F38
Online Simulation

Screend Scree

Stop

Build And Download
Download

Project Status...

‘Image” means symbols used from graphics and symbol factory. These symbols are also considered
objects, so, if you add symbols, it also updates the quantity in objects.
For example, if the user adds 2 symbols and one rectangle object. Then, Images = 2, Objects = 3

6.3.4 Create a new project
Open Panel Studio Software and select create a new project to create a new project.
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&, Panel Studio -

Fle Edt Format View Objects Project Help
B-2H Q0 D@ X M (EHE&Er P O o -|@)

gE &l % ol el | 5| fed o eee 30p ol W | & &7 2 a% | ] [

3 | =

Graphics
@ C:\Program Files'\Panel Studio\P

Panel Studio

< U »

Mew Project

Name  [panel | Location  |C:\Program Fies'\Panel Studio\Demo I| | |

Width  gap Height 430
Auther Version |1 |
Fassword | | ’_|
Comment

Name: It is the Name of the Project. For example, CustomScreen_PR

Location: It is the path for project file storage.

Model: Select the Recorder Model No from the list. For ex: PR20

Width: It is pixels, resolution in dots available on X-axis

Height: It is pixels, resolution in dots available on Y-axis

Author: Write author name/system integrator name for future reference

Version: It is for version management

Password: It is for user security of the project. The Project can be protected by assigning a password to
open the project.

Comments: It is for project management

After entering all the above details, click “OK” to create a new project.
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Screenl| Screend

6.3.5 Menu bar
The menu bar has below menus.

6.3.5.1 File
4% PanelPR20 [PR20 Custom Page (6407430)] - Panel Studic
File | Edt Fomat View Objects  Project  Help
[ New Project e > 188 (EE[EE] & »= )
& OpenPrject Of:0  hih o 3|41 N3 & | oo 3
[ £3 Close Project o x
|| [ SaveProject  Cil+S
Save Project As.. SCreen
Screen 3
A Upload k
inel StudioBasic
HMI Update 3

Environment... Ctri+E
Recently r

Exit

1. New Project: To create a new project

2. Open Project: To open an existing project

3. Close Project: To close the present project

4. Save Project: To save Project in the default path

5. Save Project As: Saves project in a selected path other than default path specified while

creating new project settings.

6. Screen: Create a new screen on the project.

7. Upload: To upload project from Recorder back to PC

8. HMI Update: This function will allow the user to update the clock, firmware, language on the
HMI. This function is available only for HMI.

9. Environment: This will allow the user to modify the project environment configurations.

10. Recently: It is to open recently opened projects

11. Exit: To exit from the current project
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6.3.5.1.1 Environment

= Environment...

General

Download and Upload
Shap and Grid

Object default setting

6.3.5.1.1.1 General

1. Language: Select the Language for the project environment. 20 languages are supported by
Panel Studio Software including English, Simplified Chinese, Traditional Chinese,
Japanese, French, German, Italian, Polish, Spanish, Portuguese, Brazil Portuguese,
Russian, Thai, Czech, Danish, Dutch, Korean, Swedish, Turkish and Greek.
2. Environment font: Select the font required for the design-time environment. Example: Menu,
Tool Box, Project explorer, function editor etc.
3. Project Path: Location to the storage of project files. Default project path: C:\Program
Files\Panel Studio\Demo Project
4. Graphic Path: Location of default basic Symbols. Default graphics path: C:\Program
Files\Panel Studio\Panel Studio\Basic Symbols
5. Security: This is to protect opening the software in specific Personal computer (Not for the
project). Once the password is entered, it is required to enter the password
correctly to open the software for the current session. This is useful in a factory
environment to prevent unauthorized users to open the software.
Note: If the user needs a password for a specific project, click “Settings” in the project explorer, select
“‘General” tab, and then enter the Password.

In general, it is preferred to back up project files regularly in other standard storage media like CD,
DVD etc. It is recommended to store project files in separate folders on the D: drive instead of C: drive.
Developers may make a hard disk partition and save all project files in drives other than the location of the
operating system in the event that if there are problems with Operating system, it is still possible to retrieve
project files.

6.3.5.1.2 Download and Upload
Please refer to the section “Project tools” for more detailed information.

6.3.5.1.3 Snap and Grid
Used to define grid behaviour in the design-time environment.
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1. Grid: Select this option and select “Show grid” if grids are to appear on the screen at
design time.

2. Snap lines: Select this option if grids are not required to appear in the screen at
design time.

3. Snap: Select this option if component coordinates should within grids all the time.

6.3.5.1.4 Object default setting

Define default font size, Fill color, Back color and Fore color for the properties of most of the objects (label,
Checkbox, Rectangle, Ellipse, Pie, Table, Dial, Level, Meter, Slider, Thermometer etc.).

6.3.5.2 Edit
Undo Cirl+7Z
Redo Ctrl+%
Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+¥
Delete Del

Select All  Ctrl+A
Unselect All

Search Ctrl+F

Properties...

FDC_PR-Series_User_Manual_UMFPRO01-A_Jan-2021.docx Page 304 of 487



6.3.5.3 Format

| Format |

Align r
Make Same Size 3
Horizontal Spacing »
Vertical Spacing 3
Center In Page 3
Order r
Lock Controls

1. Align: Used to align selected components, objects etc. for adjusting their position precisely in the
screen layout. Available options for selection are Center, Right, Left, Tops, middle & Bottom.
Example: Align two Labels to the left in Recorder screen.

Assume both labels are created in Screen1. Select both labels first using the mouse. Alternatively, select
the first label by left-clicking the mouse, then press “Ctrl” on the keyboard and select the second label by
left-clicking the mouse. Now, in Menu, click “Format”, then select “Align”, then select “Left”.

SetPoint

Process Value

Before Align adjustment

SetPoint

Process Value

After Left Align adjustment
2. Make the Same Size: To adjust different objects to the same Width, Height, Both width and height,
Size to grid etc.
Example: Adjust five buttons to the same size i.e., height and width.
Create five buttons first. Then, select all these buttons via Mouse, then click “Format”, then
select “Make the same size”, then select “Both”

Before size adjustment

= =N
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3. Horizontal spacing: It allows adjustment of horizontal spacing between any objects to make
Equal/lncrease/Decrease/Remove.

For example, there are 3 buttons located at the bottom area of a page. Spaces between these buttons are
not equal and the screen does not look good. Select all the 3 buttons via Mouse or using “Ctrl” on the
keyboard along with the mouse. Then in the Menu bar, click “Format’, then select “Horizontal spacing’,
then select “Make equal’. Now, space between all these buttons has an equal distance.

Before Spacing adjustment

4. Vertical spacing: It allows adjustment of vertical spacing between any objects to make
Equal/lncrease/Decrease/Remove

Before Spacing adjustment

Flow

Temperature

Pressure

After vertical spacing adjustment

Flow

Temperature

Pressure
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5. Center in Page: It allows adjustment objects to the centre of the page horizontally and vertically.

For example, there are 3 buttons located on the screen. You wish to locate them in the centre of the page
horizontally. Select these buttons and apply this feature to adjust buttons as per requirement.

Before Center ad'|ustment

After Center ad'|ustment

HAA

6. Order
+ Bring to back: Moves objects to the back
+ Bring to Front: Moves objects to the front

For example, There is a Rectangle box and a label with different colours. If you wish to keep label text in
front of the Rectangle, select the Rectangle, choose the option, “Bring to Back” and for the label, choose the
option “Bring to Front”, such that both are visible at the same time allowing overlapping of two objects for
clear display.

L Bring to Back

\\
> Bring to Front
Process Value/

SetPoint

7. Lock Controls: It is to lock control for further development. Apply this for a second time to unlock
the control.
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6.3.5.4 View

Standard Bar
Format Bar

Project Explorer
Toolbox
Properties
Output

Zoom
Full Screen

Alt+F1

Select the required items to view in window layout.

1. Properties
If “properties” is checked as shown above, in the right side bottom of the screen layout, the
properties box will appear showing all the properties for the component/object that is selected.

In above example, a rectangle is drawn, and once it is selected, the right side bottom corner will show all the
properties for this specific rectangle if “properties” is checked in the View dropdown menu. It is possible to
modify the properties of the rectangle from the property grid. Alternatively, if you double click on the

Reset Window Layout

Rectangle is selected

Properties — |

Prujec. Sxporel

[=hJ Semen

LineStylz

Linewicth

Arnimation

False;0, 0;0, 0

Bands

(Collection)

Wisible

TagBinding

True

rectangle, you will see a pop-up window where you can edit properties.
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2. Output
If the output is selected in the View drop-down menu, this window appears just below the
screen working area. This window will display any errors that appear during the compilation of
the project.

In Menu, click “Tools”, then “Build”, or alternatively, on the “standard” bar, click the icon to prepare the
build for the application. The project will then compile. A summary is shown in the output window as shown
below.

Dt

Screens preparing...
Check automatic of scan....
Screen]l images 0/0 objects1 /1
Conversion checking...
UserScripts checking...
Objects checking...
Alarms checking...
Scheduler checking...
Datalogs checking...
Recipes checking...

Build started....

Build succeeded.

3. Zoom
It is used to Zoom the current screen to various %, and it is useful during screen editing,
particularly if the screen size of the PC screen is small. If 200% is used and if the PC screen
size is small, then horizontal and vertical slider will appear automatically in screen to navigate
to other areas of the screen easily.

4. Fullscreen
Itis to display full screen. After selection, the screen layout will be as shown below. To go
back, in the menu, click at “View” and then “Fullscreen” again

5. Reset window layout
Used to display the default screen layout showing the screen working area, toolbox, project
explorer, output window etc.

Ex: If the user deselects the “project explorer” in the View drop-down menu, then it will not show the
Project Explorer at the right side of the window layout. In this case, the user may select Project explorer
again in the View drop-down menu. Alternatively, in Menu, click “View”, then “Reset Window Layout”, then it
will reset all the view selections and show default window layout.
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6.3.5.5 Objects

Objects | Project HEIp

Basic Objects
Enhanced Objects  »
SymbolFactory 3

More details about Basic objects, Enhanced objects, Symbol factory and Graphics are explained in section
“Tool Box”

Objects | Project Help

Enhanced Objects »

SymbolFactory 3
Graphics
Basic Objects
& Poirter \ Line J;l Palygon
[ Rect ) Hlipse £ A
B8 Table MumericUpDown . DigitalLED
EE DigitalBox TextBox A Label
A DateTimeLabel I AlamBanner Button
] Bit Lamp @ WordLamp ChechkBox
i ComboBax ListBox [=2] GroupPanel

Enhanced Objects

R Pointer 1 Level [T Meter
=1 Slider Themometer 1“ BarBox
Et Scale [ PictureBox

If you would like to increase font size in the Menu bar, then, in the menu, click File, then click
‘Environment” and then set font settings.
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6.3.5.6 Project

6.3.6 Standard bar

Froject | Help

Build FB
Build And Offline Simulation F7
Build And Online Simulation F38
Online Simulation

Stop

Build And Download
Download

Above details are explained at section “Project Tools”

The standard bar has below tools.

%.ﬂvé’%H Q0 b Hm|mX M 54 ),

N N N N N N N N N N N N N N N N IR

4l New Project
. Open Project
¥ Save Project

2 paste

X Delete
&4 Search

Show Grid
AIign to Grid
Build

LOfﬂine Simulator

P Online Simulator
EStop simulation

4 Download
100%

=
iFuII screen

Zoom Size
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6.3.7 Format bar
The Format bar has below tools.

= =1 = e R ST g R

(= Bring to Front
&l Bring to Back
21 Lock the control
EGroup

I Ungroup
A= plign left

& Align centre

=
= |
=

Align right
™ Align Top
&4 Align bottom

#E Align middle

% Make the same width

i Make the same height

i Make the same size

2 Size to grid

#= Make horizontal spacing equal
% Increase horizontal spacing

%% Decrease horizontal spacing
i1}
+ 4+

Remove horizontal spacing
2 Make vertical spacing equal

M Increase vertical spacing
% Decrease vertical spacing
2% Remove vertical spacing
=l center vertically

Center Horizontally

NN N N N N T N N N N N N T N N N N N N N N N R

6.3.8 Project Explorer
The project explorer has the below options on the right side of the screen in software.

Project Explorer

=-{4 Screen
i Y Screenl
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6.3.8.1 Screen

This is to add a new screen to the project. It is possible to set screen into the following types

1. Page

2. Template

3. Popup
When a new project is created, screen (Page type) is created by default. It is not possible to change
screen to either template or popup. Screen1 (start page) should be “Page” type only.

How to add a new page

In Project Explorer, select “Screen1”, then right click your mouse. It will show the screen below. Click “Add”,
and Screen2 will be created and will appear as shown below.

o _'g Setting
sz Connection

Screend
. Soreens

Now, Select Screen1, then check its properties. For example, It is possible to change the background colour
of a screen from the page properties

Properties

BH=

B Appearance
BackColor ] siver
Text Screent
B Events
Activated
Deactivated

B Screen Style
Pagero 1
ScreenHeight | 480
Screeniidth | 800

Template
TitleBar TrLe
Type Fage

Right-click mouse keeping the pointer on any page, then, user can edit screen properties via the wizard.

Paske
Properties
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Screenl's Properties it

General  Events

Appearance
[ BackColor

Screen Style
PageMo Template

Loop Interval {ms)

Screenl's Properties e
General Events

Activated

Deactivated

Loop

—_——

Project Explorer

=5 Screen

Properties... | Delete

== A
w2 | = Duplicate
Bl Appearance

BackColor Rename

It is possible either to open, delete or rename a screen. Select the appropriate screen in the project
explorer, then “Right-click” the mouse to show the above Screen dialogue.
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File Edit Format Yiew Objects Project Help

A-AH QO k@ X & EE & P B E e -3
(E & 212 & ST b o 533 5 ete 3 0k @ | & 5] &% &) |[5] [

Toolbo Screen]  Screen?

Note: These screen display names are the same as those available at project explorer. These are different
from the title bar (Text) defined for the screen.

¢ Properties
Back Color: Defines the background colour of a component.
% Events
Activated: Defines tasks to be executed before opening a Screen.
Deactivated: Defines tasks to be executed before closing a Screen.
%+ Screen Style
Page No: Displays the current page number.
Screen Height: Defines/Displays the current screen height.
Screen Width: Define/Display current screen width.
Template: Select the Template page for this screen.
Type: Defines the type of screen. Available options include Template, Page and Popup.
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6.3.9 Toolbox
These can be accessed from the menu bar also from objects.

Toolbox

Basic objects
Enhanced ohjects
symbaolFactory
Graphics

6.3.9.1 Basic Objects
It is to draw simple shapes on the screen, data entry, data display, alarms view etc.

Basic Objects

& Poirter \ Line z{:l Palygon

[ Rect 1 Ellipse ¢ A

EH Table [1% NumericUpDown . Digital LED

BB DigitalBox Texd Box A Label

A DateTimelabel I AlarmBanner Button
|18 BitLamp T WordLamp CheckBox
i ComboBeox List Box [==| GroupPanel

There are three ways to insert the above objects into the screen.

i) Drag and drop.

i) Select the object, say a line, then use the mouse to draw a line on the screen.

ii) Select the object, then double click (mouse left click) quickly by keeping the pointer on the selected
object. Then, the object will appear on the screen. For example, select “line” and Double click it 3
times by keep mouse pointer online, you can see 3 lines appear on the screen.

After inserting an object to screen, it is possible to edit its properties either by Graphical User

Interface (GUI) dialogue or editing properties directly in the property grid.
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How to edit via GUI dialogue
Insert any object in a screen. Select the object, right-click the mouse, and then select properties. Or

Insert any object in a screen. Double click on the Object. A GUI dialogue will open automatically.

£l Rect1 Configuration

General ‘ Animation || Bands || Common |

Appearance
LineWidth

1 |
TagBinding

How to edit via the Property grid

By default, the property grid will appear at the bottom-right area of the screen editor. If it is not
available, click on the “View” drop-down menu, then click “Reset Window Layout”. The property grid will
appear at the bottom right side of the screen editor just below the Project Explorer.

File Edit Format
H-2H Q9 b
EEAREEREEN-= N

£

Objects Project Hel
Standard Bar
Format Bar

Project Explorer

Basic Objects

Toolbox

Properties
Output

I ] <
o

Zoom 3
Full Screen Alt+F1

(]

Reset Window Layout

Property grid

Properties
HEARLE.
= Appearance
LineWwidth 1
=B Behavior
Animation |False;0, 0;0,
Bands {Collection)
=2 Data
TagBinding

Before placing any objects in screens, check the section File- Environment and set default font size,
fill color, fore color and back color for the objects as shown below.

FDC_PR-Series_User_Manual_UMFPR01-A_Jan-2021.docx Page 317 of 487



6.3.9.1.1 Common Properties

Appearance
Back Color: Sets the background colour of the component.
Fore Color: Sets the Fore colour of the component.
Bevel: Used to set the border including inner border, outer border and style of the border.
Inner Border: True/False
Outer Border: True/False
Style
9 styles are available. They are None, Flat, Single, Double, Raised, Lowered, Double Raised, Double
Lowered, Frame Raised, and Frame Lowered

Rect1's Properties

Behaviour

Visible: True/False, determines whether component/control is visible or hidden

Enable: This is for event control. If linked with a Digital tag, when the tag value =1 in run time,
events configured for the object will be executed. If the tag value = 0, events will be not executed

Data
Tag Binding: Select the Tag of the desired process value
Write design-time value: If selected, it writes the value available at “Text” in design time and in
run time replacing the default value defined at Tag data base.
Design

Name: It is the name of the component.
Security level: Define the security level for the component.
Locked: True/False: It is to Move or Resize the component.
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Layout
Dock: Defines which borders of the control are bound to the container.
Location: The coordinates of the upper-left corner of the component relative to the upper-left
corner of the container. Set X and Y position on the screen in pixels.
Size: Size of the component in pixels. Set the height and width of the component in pixels.

k Pointer: It is to deselect the tool selection.

6.3.9.1.2 Function editor

This is very useful to select different functions to execute based on operator actions. During Run time, this
provides an easy way for an application developer to use a ready-made macro instead of writing scripts.
Insert a Button into any screen and configure events. The following functions are supported.

b ——
Function Edit

Select a function to add

+)- Page
+- Tag

+)- Object
+)- Sound

Page Control functions

= Page
- GataFirztPage

- GataPreviousPage

~ GatakextPage

- GataLaztPage

- GaotaPage

- GataPageBykumber

- GotoPopup

< ClozePopup

Every screen has a screen number. The pointer will be the screen number for navigation.
GotoFirstPage: It is used to navigate from the current screen to the first screen
GotoPreviousPage: Used to navigate from the current screen to the previous screen
GotoNextPage: Used to navigate from the current screen to next screen
GotoLastPage: Used to navigate from the current screen to the Last screen
GotoPage: Used to navigate from the current screen to a specific screen by name
GotoPageByNumber: Used to navigate from the current screen to a specific page by number
GotoPopUp: Used to open specific pop up screens by name
ClosePopUp: Used to close pop up screens by name
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Tag functions

- Tag
- SeffaluetoT ag

- iddvaluetaT ag

- SubtractaluefromT ag

- CopyT agBtaT agh

- 4ddT agBtoT ags

- SubtractT agBfromT agd,

- SwapT aghforT agE

- CopyStingT agB ToT agh

- SetStingtaT ag

- CopyBlockframT agBtaT agh

- Edit¥aluetaT ag

- TumnBitQn

- TurnBitOff

- ToggleBit

SetValuetoTag: Writes a value to a tag
Example: Set 90 to TagA when the operator presses on a button during run time.

Parameter Setting

Tag | Tagl

Walue |9E'

AddValuetoTag: Used to add value to Tag
SubtractValuefromTag: Used to subtract value from Tag
CopyTagBtoTagA: Used to copy TagB value to TagA

Parameter Setting

Tagh |Tag1

TagB

AddTagBtoTagA: Used to add TagB to TagA and store result in TagA
SubtractTagBfromTagA: Used to subtract TagB from TagA and store the result in TagA.
SwapTagAforTagB: Used to swap TagB data with TagA

CopyStringTagBtoTagA: Used to copy the string type of TagB to TagA
SetStringtoTag: Used to write a string to a String type Tag

Parameter Setting

Tag

Skring
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CopyBlockfromTagBtoTagA: Used to copy a block of tags from TagB to Tag1

For example Copy 4 continuous tags from Tag5 to a target location starting with Tag1. Tag5 is
copied to Tag1, Tag6 is copied to Tag2, and so on.
Note: Maximum block size is limited to 80 tags

Tagh |Tag‘l “ |
Tagk |T‘395 b’ |
Block Size |4 |
180

EditValuetoTag: Used to edit tag value during run time from a keypad. For example, if this
function is called from the button “clicked” event, then, a keypad will open
during run time and the user can enter a setpoint.

TurnBitOn: Used to turn on a bit.

If a momentary Turn on is required, then in “Clicked” action, select Turn On, then, in “Released

action, select “Turn OFF”.

TurnBitOFF: Used to turn off a bit

Togglebit: Used to toggle the bit

Momentary On/Off

ON OFF -

DOL circult for M & OFF
Bit® Blt1 Bit2
|1 ¥
{1 1 O
||
11
Bit2

Button10's Properties

| General || Bands || Eornrnon| Events ]

Clicked
TurtBit0n[BikD,0);

Preszed

Releaszed
TurmB O (Bik0,0);
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Button10's Properties

General | Bands | Common || Events
L
Timing
Clicked Frezsed
Hald ] sutoRepeat
HaldTime [mz] Interval [mz]

m If a button is not switching properly at the PLC, then, in the “General” tab, select the “Hold” checkbox
and enter the hold time. The default value is 50 msec. If required, adjust this to 100 msec. and check again

if the button is switching properly.
Button1's Properties
General | Bands || Commaon | Events

Clicked
TumBitOn(Bik1,0);

Prezzed

Released
TurnBitOHBi .0);

Button1's Properties

General | Bands | Common | Events|
LW
Tirning
Clicked Prezzed
Hald [] sutcRepeat
HaldTime [mg] |nterval [mz]

If the button is not switching properly at PLC, then, in General, Tab, select “Hold” checkbox and enter
the hold time. The default value is 50 msec. If required, adjust this to 100 msec. and check again.

BitLamp1's Proper
General | Bands Cummnn[a

L
TagBinding
TagBinding
[EiZ
TagBitMo
| 1] w

FDC_PR-Series_User_Manual_UMFPR01-A_Jan-2021.docx Page 322 of 487



6.3.9.1.3 Line

N Line: An object used to draw a line and do animation in Run time when linked with a Tag.

User can edit properties via GUI dialogue or property grid. After drag/drop of the object to a screen, double
click the object to open the GUI dialogue, or, select the object and directly enter properties via the property
grid available at the bottom right corner of the screen editor.
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General
Appearance
Line Width: Define the Line width
Direction: Horizontal or Vertical
Points
Point1: Define X and Y coordinate for the line starting point and they show current position.
Point2: Defines the X and Y coordinates for the line endpoint and shows the current position.
Tag Binding

Select a Tag to be linked with this line. This is useful if the animation is reﬁuired.

Ganeral| Animation | Bands | Common:
Movemeant
 EnabloMove
StartPosition EndPasition
x X
0 0
Y ' Y
0 ' 0
Size
[} EnableSze
StartSize EndSize
Width Width
10 100
Height Height
1o _ 100
Tag Value
From To
0 | 106

Animation
This is to do animation online in Run Time

Movement
Select “Enable Move” checkbox if movement animation is required during Run time.

Start Position: Defines X and Y coordinates for the start position when the tag value is at its
minimum during Run Time.

End Position: Define X and Y coordinate for end position when the tag value is at its max.
During the run time.
The X position indicates movement from Left to Right, this is Horizontal movement. The Y
position indicates movement from Top to Bottom, this is Vertical movement.
For example: Recorder 7” (High Performance) project, 800 X 480 pixels, Normal
installation, Horizontal (Left to Right) = 800 pixels, Vertical (Top to Bottom) = 480 pixels
Enable move: Selected
Start position X=0,Y =0
End position X =800, Y =0
Tag Value, From =0, Tag Value To =100

Now, in Run time, when the Tag value = 0, the line will be at the Top left. When the

Tag value = 100, the position of the line will be at the Top Right
Size
Select “Enable Size” checkbox to enlarge/decrease the size of the component during Run time.
Start Size: Defines X and Y coordinates for the starting size when the tag value is at its
minimum during Run time.
End size: Define X and Y coordinate for end size when the tag value is max. Run time.

Tag Value
Select a Tag to be linked with this line. This is useful if the animation is required to be done on the line.
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Bands
This is to select various bands as part of animation during Run Time

Band Count
A maximum of 32 bands is available.
For example: In the above sample,
If the Tag value is 0 to 20, the line will be Yellow
If the Tag value is 21 to 80, then, line colour = Green
If the Tag value is above 80, line colour = Red

6.3.9.1.4 Polygon

s Polygon: Used to draw a polygon. After finishing the drawing, double left-click the polygon using the
mouse to complete the Polygon. It is also possible to link a polygon to a tag and define some user-friendly
animation to appear during Run time.
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Animation
This is to do animation with a Polygon in Run Time
Fill
Select “Enable Fill” if filling animation is required on a Polygon object during Run time.
When a tag value changes during Run time, it shows the polygon filling with a defined
colour inside the Polygon object. It's like a bar graph where the filling is within the polygon
shape.
Start Fill: Defines a Start value for Fill
End Fill: Defines an End value for Fill

Movement
Used to define a movement position. This is the same as previously explained for the Line
object earlier.
Size
Used to define the amount of size increase/decrease. This is the same as previously
explained for the Line object earlier.
Tag Value
Select a Tag to be linked with the Polygon object. This is useful if the animation is required to be done with
the Polygon.
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Polygon1 Configuration

Band editor
A maximum of 32 bands is available.

For example: In the above sample,
If the Tag value is 0 to 20, Polygon fill colour = Yellow
If the Tag value is 21 to 80, then, Polygon fill colour = Green
If the Tag value is above 80, Polygon fill colour = RED
If required, it is also possible to configure the blink property and set blink colour for any band.

6.3.9.1.5 Rectangle

O Rectangle: Used to draw a Rectangle and do animation during Run time when linked with a Tag.
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Animation Supported: Fill, Movement and Size
The above features are the same as explained for Line and Polygon objects
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Band editor
A maximum of 32 bands is available.

For example: In the above sample,
If the Tag value is 0 to 20, Rectangle fill colour = Yellow
If the Tag value is 21 to 80, then, Rectangle fill colour = Green
If the Tag value is above 80, Rectangle fill colour = Red
If required, it is also possible to configure blink property and set blink colour for any band.

6.3.9.1.6 Ellipse
Ellipse: Used to draw an Ellipse or a circle and do animation during Run time when linked with a Tag.

Animation Supported: Fill, Movement and Size
The above features are the same as explained for Line and Polygon objects.
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Band editor
A maximum of 32 bands is available.
For example: In above the sample,
If the Tag value is 0 to 20, Ellipse fill colour = Yellow
If the Tag value is 21 to 80, then, Ellipse fill colour = Green
If the Tag value is above 80, Ellipse fill colour = Red
If required, it is also possible to configure blink property and set blink colour for any band.

6.3.9.1.7 Arc

" Arc: Used to draw an Arc and do animation during Run time when linked with a Tag.

Start Angle: Defines the start angle. Sweep Angle: Defines the end angle
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Band editor
A maximum of 32 bands is available. Band editor for “Arc” is the same as explained for the “Line” object
earlier.

6.3.9.1.8 Table

Itis used to draw a table during design time by specifying the number of rows & columns. All rows/columns
will have equal width and height. It is possible to place labels on rows (Linked with Tags) for displaying
process values to appear like a tabular column. User can edit properties via the GUI dialogue or Property
grid as per convenience. After dragging/dropping the object to the screen, double click on the object to open
GUI dialogue.

G] While working with a Table, in page properties, select Snap to Grid = False so that it will be easy to
place labels/textboxes in required positions easily.

Drag and Drop Table from Basic objects to the screen, then double click on Table. The following screen will
open.
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Tablel's Properties

Note: Deselect “The same Width” to adjust column width in the Table
Note: Deselect “Same Height” to adjust Row height in the Table

Property grid

Propetties

[Mame]
Columns 5

Locked Falze
Fows

BackColor
ForeColor
Lineb/idth

Dock,
Location

Hone
80, 192
480, 176

"Wizible

Properties

Back Color: It is the back colour of the table

Fore Color: It is the colour for the lines of the table

Line Width: It is the width of the lines of the table

Columns: Defines the number of columns in the table

Rows: Defines the number of rows in the table

Name: The unique name for the table in a specific page

Locked: Used to determine if the table is locked for further moving and resize in design time
and the user can set this in the property grid.

6.3.9.1.9 Numeric Up/Down

Numeric Up/Down is a Graphical User Interface widget that allows the user to increase or decrease the
value of a tag by pressing up or down arrows during Run time, or to enter a numeric value directly via a
keypad. Users can edit properties via GUI dialogue or Property grid for convenience. After drag/drop of a
numeric up/down object to the screen, double click on the object to open GUI dialogue.

Every Numeric Up/Down button should be linked with an Analog Tag.
I 1] .LI L ] I

Except the Up/Down arrow, if a user presses another area of the Numeric Up/Down component in
the recorder during Run time, a numeric keypad will open. The user can then enter a numeric value directly.
The numeric keypad will not appear in the PC during Online/Offline simulation, the user can use the
keyboard directly to enter a numeric value.
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Increment
Select the value to be incremented/ decremented each time when the up/down arrow is pressed during Run
time.

Properties

Write design-time value: If selected, it writes value available at “Text” during design time and
also during run time replacing the default value defined in the Tag
database.

Rounding: Rounds to the nearest value

Decimal: Enter the number of decimal points

Value: Current Tag value. It is used to enter a value during design time and to check how value

is displayed during Run time.

Increment: Value to be incremented during Run time after pressing the Up/Down button.

Minimum: Defines the minimum value

Maximum: Defines the maximum value

MiddleCenter Bl

Soft keyboard

If enabled, it is possible to control the keypad appearance during run time. For example, if the alignment is
selected as Middle center, then, when keypad appears in run time, it will be located to Middle center in
screen
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Events
Defines events to be executed when the operator presses the Up/Down arrow and changes the value during
Run time.

Use these arrows to increase/decrease numetic input

A fternatively.
touch in this area,
then keypad will
appear
automatically and
then you can enter
numetric value
directly

6.3.9.1.10 Digital LED

This object is used to view a process value in a digital format. Generally, it is linked with an analog type tag
(example: an analog input tag at a PLC, which is received as 4-20 mA signals from field transmitters to
define things like Temperature, Pressure, Flow, Level, Position etc...)
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For common properties like Back Color, Bevel, etc., please refer section “Common Properties

Property g

Properties

DigitalLED1's Properties

DoubleRaised |—

rid
Digits Red.80.3.40_Color [Silver]
dyctivelolor ii Hed
CrigitH eight 80
DigitSpace 3
Crigittfidth 40
[nactiveColor IZ Silver
SegmentSpace 1
SegmentT hicknesz 10

Back Color: Defines background color for the component

Inner border: Select if the inner border is required for the component

Outer border: Select if the outer border is required for the component

Style: Defines border style. Available options are Single, Double, Raised, Lowered, Double

Raised, Double Lowered, Frame Raised and Frame Lowered

Active Color: Defines Active Color of Segment for Digits

Inactive Color: Defines the color of inactive segments. In the seven-segment LED display,
some segments may be active and some other segments may be inactive
depending on numeric values.

Digit Height: Defines the height of digits

Digit Width: Define the width of digits

Digit Space: Defines the space between digits

Segment Space: Defines the space between segment to segment for digits

Segment Thickness: Defines the thickness of segments for digits

Decimals: Defines the number of decimal points

Tag Binding: Selects the Analog Tag of process value
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6.3.9.1.11 Digital Box

Digital Box is a Graphical User Interface widget that displays a digital tag value along with four predefined
labels as attributes for the process value in Run time.

T10

0

Mill 1

“C
.00

Outle

Digital Boxes are normally used with Analog tags to display process values like Temperature, Pressure,
and Flow etc. They also allow 4 different labels as attributes for displaying tag related information.

FDC_PR-Series_User_Manual_UMFPR01-A_Jan-2021.docx

T10
Attribute? C
Attributed Mill 1
Attrbuted Outlet
AttributeFont | Microsoft 5ans Senf,
BackColsr  [] Khaki
Decimal 2
FareColor Il Blue
WalueFont Arial. 20 Bold
El Behavior
Walue 1]
“Wizible True
E Data
= Tagd h
E Design
[Mame] DigitalBox1
Locked Falze
E Layout
Dack MNane
Location 176, 224
Size 256, 112
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Properties

Attribute1: attribute to be displayed at Top left side of Digital Box

Attribute2: attribute to be displayed at Top Right side of Digital Box

Attibute3: attribute to be displayed at Bottom Left side of Digital Box

Attibuted: attribute to be displayed at Bottom Right side of Digital Box

Attribute font: Define font for the attribute, select type font, and size of font and style of font.
Styles include Regular, Bold, Italic, Underline, and Strikeout.

Back color: Defines background-colour

Fore Color: Define fore-colour for the font

Decimal: Defines the number of decimal places for the value to be displayed

Value font: Used to adjust the size of the display process value font, select type of font, size of
font and style of font. Styles include Regular, Bold, Italic, Underline and Strikeout.

6.3.9.1.12 Text box
Used to Read/Write Alphanumeric text in Run time. It can be linked with any type of tag.

If the object is linked with String type tag, an alpha-numeric keypad opens during Run time if a user touches
the object. If the object is linked with an Analog or Digital tag, a numeric keypad opens during Run time if a
user attempts to touch the object. If a digital tag is used, make sure “decimal” is set to 0.

Alphanumeric keypad

Numeric keypad

= Input |X|
[0.00]
7 8 g BS
4 5 5] ==
1 2 3 -
0 - Clr
oK Cancel
|
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Note: For common properties of all components, please check the beginning of this section.
Write design-time value: If selected, it writes the value available at “Text” during design time
and also during run time replacing the default value defined in the Tag
database.

MiddleCenter )

Soft keyboard: If enabled, it is possible to control the keypad appearance during run time. For
example, if “alignment” is selected as the Middle centre, then, when the keypad
appears during run time, it will be located in the middle-centre of the screen

BackColol[ | White
Decimal 2
ForeCoIorE ControlText
Password
Text TextBox1
TextFont Tahora,12,Bold

Visible

TagBindin Tagi
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=2 Design
{Name) TextBoxl
Locked False

SecurityL: 0
E Events

Changed
= Layout

Dock None
® Location 96, 96
E Size 112, 24
= Misc

WriteDesi False

6.3.9.1.13 Label

The “Label” object is used to write a simple line of text for user information on the screen. Example: Tag
name, Pump number display etc. It is also used to display process values (read-only) to operators if linked

with a Tag.
P102

=
EC

Label1's Properties

BackCalar Yellow
Decimal g
ForeColor Blue

Founding Falze

Text P102

TextAlign ToplLeft

TextFont Tahoma.12.Bold

Yisikle
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B Data
TagBinding Taqg3
EH Design

MName Labell
H Ewents

Clicked
EH Layout
Location 224126
Size 112:38

Note: For common properties of all the components, please check the beginning of this section.
Properties

Text: Defines text associated with this component and it should be entered at design time only.

Text Align: It is for Alignment of text. Available options include Top Left, Top Center, Top Right,
Middle Left, Middle Center, Middle Right, Bottom Left, Bottom Center and Bottom
Right

Text Font: Defines font for the text including the type of font, size of font and style of font. Styles
include Regular, Bold, Italic, Underline and Strikeout.

Tag Binding: Select the Analog Tag of a process value

Decimal: Defines the number of decimal points

6.3.9.1.14 Date and time Label

1/20/2010 PM 4:43:03

Used to display Date and Time in the screen.

General | Common

Appearance
[ BackColor B forecColor
TextAlign
TopLeft
TextFont
Name Size
Tahoma v (12
Style

<

DateTime Formal
‘DateFormat TimeFormat
Midfyyyy v | H:mm:ss v
DateTimeFormat
DateTime v

If date and time are required in more than one screen, it is better to create a screen and
select the screen type as “Template”, and then link this template to all other required screens to display
Date and Time automatically. This is more efficient than keeping Date and Time label in more than one
screen since it uses less memory.
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6.3.9.1.15 Button

A Button is commonly used to perform an action after the operator presses it with their finger, or by clicking
using a mouse during Run time.

Generally, “Button” is used to turn ON a bit, Turn OFF a bit etc. when used with Digital type tags. Example:
Start Pump, Stop pump etc.

Three kinds of “Events” are supported for a button. Clicked, Pressed and Released. Several functions are
supported which can be configured from “Events” and all the functions are covered in the next section
“Function editor”.

Properties
Back Color: Selects Back colour for the object. Also, it is possible to select a transparent mode
if required.

Select Color
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Text: Defines the required text to be displayed on the object. It is also possible to enter the
multiline text from firmware V1.20 onwards

[
Butonthello [ ]

Show select: True/False. If it is selected, then, when the operator presses this button, it will
show a dotted line just inside the button. When the operator presses another
button, it automatically shows the selected “show” status to the latest button and

deselects “select” status for the previous button pressed by the operator.
Border Style: Defines border style. Available options include none, fixed single and fixed 3D

Image: Selects the Image to be displayed on the object. The image can be selected from either

Basic symbols or Symbol factory, or a custom image can be used if they are formatted
as BMP, WMF, jpg, gif or png.

Buttonl's Properties

General | Bands | Comman | Ewents |

—Appearance

| BackCaolor
Tt

! |

[T ShowSelect

Image
|7 BitmapFile

IVaIve 5-1- wermif |

Text font: Define the font including the name of the font, size of font and style of font

Timing: This is an advanced feature and used to make sure operator action is properly received
by PLC when the PLC has a large scan time.

Hold time: This is generally applicable for a “Clicked” event. This keeps executing the action
defined at the “Clicked” event for the time defined at hold time. We suggest using
holding time greater than the PLC scan time. Example: 300 msec.
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Example:
Push-button Function

General | Donds | Comman_ Events

Clicked
TumBitOn{Tagl)k

Prossed

Released
TurnBrOMTagl)y

Example: Operator presses button for only 200msec. When the operator clicks the button,
Tag1=1. When operator releases the button, Tag1 = 0, holding time = 1000 msec.

Since holding time is set for a clicked action, the released action “TurnBitOff” will be executed only after
completing 1000 msec, not immediately after the operator releases the button. In this case, if the PLC scan

time is 800 msec, the operator click action will be detected properly because the button will remain active for
1000 msec.

C R c=Clicked, R = Released

Op.erator 200 m sec
action
Tag1 1000 m sec

Holding time = 1000 m sec

Auto Repeat & Interval time: This is generally applicable for a “Pressed” event. It is to repeat
the action defined at the “Pressed” event as per the set interval
time.

Example: When the operator keeps the button pressed, the setpoint should be incremented by
1 for every 1 second.

P= Pressed, R = Released

P R
Operator e—
action S ———
2
1

Tag! ©

1000 m sec On, Off

Auto Repeat = ON, Time interval=1000 m sec

Auto-repeat with time interval and holding time cannot be used together.
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Tag binding: Select the tag that should be linked to the button to show a different display during
run time based on configuration available at Band editor. Any of the configured
Analog or Digital tags can be selected.

If Tag1 is an Analog Type (32 bit), it is also possible to show a different display based on individual bits. By
default, it is disabled. You can select the bit from the combo box and then configure the band editor per
project requirements.

Bands: Defines bands for the button.
Back color: Defines the back color for the selected band
Fore color: Defines the forecolour to appear for the selected band in run time
Text: Define the text to be displayed for the selected band in run time
Visible: Controls if the button is visible
Blink: Select if blink is required when the tag value reaches a selected band during run time. If
yes is selected, it allows the user to enter a blinking colour.
Bitmap file: Select the image to be displayed on the button when the tag value reaches this
band in run time.
For example, When Tag1=0, shows Red coloured motor symbol on the button. When Tag1=1,
shows Green coloured motor symbol on the button.
Note: Two different symbols are required for the above example
Bmp, WMF, jpg, gif and png types are supported. If the selected file is different than WMF, then,
it is also possible to select Image layout and transparent options.

FDC_PR-Series_User_Manual_UMFPR01-A_Jan-2021.docx Page 344 of 487



Select Image

From File browser: To select the image from a specified location
From Basic Symbol: To select images from the free basic symbols (*.wmf format) available in
Recorder editing software.
From symbol factory: It allows the user to select symbols from the symbol factory (in WMF
format).
Image layout: None, centre and Stretch options are available. Stretch means the selected
bitmap will be stretched to the size of the button.
Note: If the bitmap has poor resolution when stretch is used, it may show a low-quality image in
the screen.
Flip: Used to flip a button. This needs to be configured during design time. Available options
include None, Horizontal, Vertical and Both.
Rotation: Used to rotate the button at predefined angles. This needs to be configured during
design time. Available options include 0°, 90°, 180° and 270°
Value: Defines the maximum range of the selected band. The low range will be the value
defined at the previous band. There is no need to enter any value for band 1 as its value
is 0 which is low range.

If the button is linked with a Digital Tag, then, in the band editor, it will show only two bands for value 0
and 1. When a button is linked with an Analog tag, it is possible to configure up to 32 bands for showing
different states of the button based on the value of the tag. It shows statuses similar to the word lamp.

Security control: Defines the security level for the button. It allows the user to operate the
button only when the operator security level is equal to or more than the
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security level defined here. Please refer section “Security” at Project explorer
for more information about security features.
Events
Clicked: Define the action that happens when the user presses the button during Run time. If
required, it is possible to configure a holding time for this action.

m Holding time is a very useful function. If the PLC has a large scan time, sometimes the operator
“clicked” action will be not detected by the PLC. In this case, it is possible to have a hold time for a “clicked”
event so that operator action will be continuously present for the time defined at “holding”, such that the PLC
will receive the operator action properly.

If the operator touches a button and releases his/her finger instantly, it is called a “Clicked” action.
During this time, a total of three actions will be executed. Click, Pressed and Released

‘General Bands | Common | Events |

Clicked
AddvalustoTag(Tagl,1);

Pressed
AddValuetoTag(Tagl,1).

Released
AddValuetoTag(Tagl, ),

Case-1
Holding time = 0
In the above example, Tag1 value becomes 3

Case-2
Holding time = 5000m sec
In the above example, if the scan time for Tag1 is 1000m sec, the Tag1 value becomes approximately 8.
When the button is clicked, the “Clicked” and “Pressed” event action occurs, and the Tag1 value becomes
2. Since the holding time is 5 sec, for the next 5 seconds, the Tag1 value is incremented by 1 each second.
So, Tag1 value becomes 7. When the button is released, Tag1 value is incremented by 1 again, so it
becomes 8. The above example is for illustration only to understand events for the button object.
Pressed: Define the action that happens when a user continuously presses on a button. If
required, it is possible to configure Auto-repeat and interval time for this action.

m Once an operator touches a button, the “clicked” event will be executed first. If the operator keeps
holding the button continuously, the “pressed” action will continuously be executed. When the operator
releases their finger, the “released” action will be executed.

Auto-repeat: On, Time interval=1000 msec. In this example, the Tag1 value will first increment
by 1, then it will keep incrementing by 1 once every 1000 msec. as long as the operator presses the button.
The Tag1 value will also be incremented by 1 when the operator releases the button.

Released: Defines the action when the user releases the button
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Switch Function

With this function, two buttons are required. One button to turn a tag ON, and a second button to turn a tag
OFF.

paatin
Emmlr .Humlx |':l—lll Fumnin ]

Clicked

TumBiln{Toeg 1)

Prsssral

Rateasa

G -ln = l(\ |Evcnts|_

e R
TumBbnO#(Tagl)

Prassed

Raleayed

When the operator clicks Button1, Tag1 will = 1. Now, Tag1 will = 1 even after the operator releases the
button, and it will continue to maintain its earlier state. When the operator clicks Button2, Tag1 will = 0.

6.3.9.1.16 Bit lamp

A bit lamp is used to show the digital input status for the operator. It is linked with either a digital input tag or
an Analog input tag. By using the band editor, it is possible to display a different foreground colour, different
background colour, different text, different symbols, different Blink colour, and control visibility when the Tag
value is 0 or 1.

When a Bit lamp is linked with a digital tag, it has only two bands by default. The Band1 value is 0 and the
Band 2 value is 1.

For example: If Tag1 = 0, shows Red coloured background with an Orchid colour blink. If Tag9=1, show

green coloured background.
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GUI Wizard

Bitmap file: Select the image to be displayed when the tag value reaches this band in run time.

For example: When Tag1=0, shows Red coloured motor symbol. When Tag1=1, shows Green
coloured motor symbol

Note: Two different symbols are required for the above

Bmp, WMF, jpg, gif and png types are supported. If the selected file is other than WMF, then it is
also possible to select Image layout and transparent options.
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m Select Image

From File browser: Allows the user to select images in formats of BMP, WMF, jpg, gif and png
From Basic Symbol: Allows the user to select WMF format images from basic symbols
From symbol factory: Allows for selecting symbols from symbol factory in .wmf format
Image layout: None, centre and Stretch options are available. Stretch means the selected
bitmap will be fixed to the size of the bit lamp
Note: If the bitmap has poor resolution when stretch is used, it may show a low-quality image in
the screen.
Flip: Used to flip bit lamp and needs to be configured during design time. Available options
include None, Horizontal, Vertical and Both.
Rotation: Used to rotate a bit lamp in predefined angles and needs to be configured at design
time. Available options include 0 °, 90 ©, 180 © and 270 ©
Circle: By default, a bit lamp object shape is in Rectangle. Select this if you wish to change the
bit lamp shape to a circle. It is more useful to show the status of digital inputs for the
operator during Run time.
How to show the status of an individual bit in Analog type tag
Sometimes, you will get a 16 bit/32 bit tag from a PLC with different diagnostic information, and you would
like to show 16 bit/32 bit lamps in the Recorder screen.

When a Bit lamp is linked with an Analog tag, for example, Int16/Int32, it has two bands. By default, Band1
value is 0 and the Band 2 value is 1. In this case, using each bit lamp, it is possible to show the status of
each individual bit status within 32 bits as per configuration available at band editor.

In the above figure, Tag2 is an analog type (4 bytes), so, a TagBitNo combo box will appear for the
selection of the required bit within 32 bits (0 to 31).
If Tag2 is Digital type tag, then, TagBitNo. The combo box is not visible.

6.3.9.1.17 Word lamp

WordLamp1

Word lamps are similar to Bit lamps but linked with an Analog type tag only. It can have many bands. By
using the band editor, it is possible to display a different foreground colour, different background colour,
different text, different symbols, different Blink colour, and control visibility when Tag values change values
during Run Time.
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For example: Tank Level indicator

When Tag1 value is

0to 10, Text = Low Low Level, Color = Yellow Blinking
11 to 20, Text = Low Level, Color = Yellow Background
21 to 80, Text = Normal, Color = Green back ground

81 t0 90, Text = High level, Color = Red back ground
91 to 100, Text = High High Level, Color = Red blinking
Create 5 bands as shown

GUI Wizard/Dialog

Band1 range = 0 to value defined at band2-1. i.e., 0to 10
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Band2 range: Band 2 value to Band3 value-1i.e., 11 to 20

Band3 range: Band 3 value to Band4 value-1 i.e., 21 to 80

Band4 range: Band 4 value to Band5 value-1 i.e., 81 to 90

FDC_PR-Series_User_Manual_UMFPRO01-A_Jan-2021.docx Page 351 of 487



Band5 range: More than or equal to the value defined at band 5 (In this case number of bands=5) i.e.,
greater than 91

6.3.9.1.18 CheckBox

The Checkbox (or tick box) is a graphical user interface widget that permits the user to make multiple
selections from a number of options during run time.

CheckBox
Every checkbox is linked with a single Digital tag from the Tag Database. In the above white box, normally,
white space means Not selected, False, Tag Value = 0 Tick mark means, True, Tag value = 1

A caption describing the meaning of the checkbox is normally shown adjacent to the checkbox. Inverting the
state of a checkbox is done by touching with a finger or clicking the mouse on the box, or on the caption.

Check Box Caption

CheckBox1 Configuration

|
-

Properties
Write design-time value: If selected, it overwrites the default value defined in the tag database.
Checked: Default setting, available options True/False
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For example: Tag1 is linked with Checkbox 1. If Checked, the tag = False, that means Tag1=0.

If Checked, the tag = True, then Tag1 = 1.

Text: It is Text that appears near Checkbox as a caption. Example: Text = P101
Events

Changed: Define action using function editor. When the operator presses on checkbox during

Run time, the actions defined here will be executed.

Example: There are three pumps named P101, P102 and P103, and the operator would like to select pump
P101 for the start-up. Using the checkbox, write a meaningful caption via the “TEXT” property to appear at
the right side of checkbox, and link each of the above checkboxes with appropriate Tags. Let's say P101,
P102 and P103. Then, when P101 is selected by the operator in run time, P101 Tag value will become 1.

If “checked” = false is selected during design time, then Tag value will = 0. If the operator presses on
checkbox during Run time, the symbol v will appear, and the Tag value will become 1.

If “checked” = True is selected during design time, the Tag value will = 1, and the v"appears during Run

time. If the operator presses the checkbox during design time, the symbol v'disappears and the Tag value
becomes 0.

If you are unable to select the required selection using the checkbox in Run time, please perform
touch screen calibration.

If Checkbox is linked with an Analog type Tag, then, it is possible to select an individual bit.

£ C heckBox1 Configuration

General | Common || Events|
Appearance
BackCol Text
| ackColor
|CheckBoxi
- FareColor [ Checked
[] WriteDesignTimeValue
TextFont
Name Size
|Tah|:|ma v| 12
Style
|Bold v
TagBinding TagBitNo
|Tag2 vl v
1] -~
|5
2 .
3
4
5
[
7 w

6.3.9.1.19 Combo box

W

A combo box is a commonly-used graphical user interface widget. It is a combination of a drop-down list or
list box and a single-line textbox, allowing the user to choose from the list of existing options in Run time.
Generally, it is linked with an Analog tag. Based on the selection, the value of the tag will be changed, and it
can be used in Logic at PLC.

It saves space in the Recorder screen by allowing the operator to select the option only when it is required
by touching the down arrow at the right side of the Combo box.

Every Combo box is linked with a single Analog tag from properties.
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Note: Do not keep any empty space between different text entries, otherwise, unpredictable results may

occur.

Property grid
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El Design

[Mame] ComboBox1
Locked Falze
SecurityLevel 0
E Ewvents
Changed
E Layout
Dock, MNaote
Location 128. 96
Size 224_24

Properties
Button Width: Defines the width of a Button. It modifies the width of the down arrow at the right
side of the combo button.
Items: Defines all the available options during design time.
For example, there are 7 options available to select a process. Tag1, an analog tag, is linked to
Combo box1 Now, If Option A is selected, then during Run time, Tag1 value will = 0, If Option B is
selected, then Tag1 value will =1 ... ..... If Option G is selected, then Tag1 value will = 6
Events
Changed: Defines an action using function editor. When the operator presses on a combo box

m To increase up/down arrow size on the combo box, increase the size of the text font.

6.3.9.1.20 List box

=, ListBox

A list box is a Graphical User Interface widget that allows the user to select a single item from a list of
available items. The available options are entered during Design time and they are available for selection
during Run Time. On selection, it writes a value to a Tag based on the order number. Every List Box should
be linked with an Analog tag.

GUI Wizard/dialogue

General | Items | Common | Events|

drdance

e [ BackColor B ForeColor
SerollBarwidth
20

ToxtFont
Name _ Size
Tahoma v 12
Syle
Bold v

TagBinding

£ ListBox1 Configuration

| General | Items |CDmmDn || E\fents|

Select A
SelectB
Select C
Select D
SelectE
SelectF
Select G

Note: Do not keep any empty space between different text entries, otherwise, unpredictable results may
occur.
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Property Grid
E Appearance
B ackColor [ 1 white
FareColaor Bl ContolTest
ScrollE artidth | 20

TextFont Tahoma. 12 Bold
E Behavior
Wigihle True Enter List of
E Data Options in
Items (Collection] ——— Design time
T agEinding TaglO Select Analog
Taq
E Design
[M ame] ListBox1
Locked Falze
SecurityLevel 0
E Ewents
Changed
B Layout
Diock, Maone
Location 176, 128
Size 160, 112

Properties
Scroll Bar Width: Defines the width of the scroll bar that appears on Right side of the List box.
Items: Define all the available options in design time.

For example, there are 6 options available to select a process. Tag1, an analog tag, is linked to List box1
Now, If “Select A" is selected, then Tag1 value will = 0 If “Select B” is selected, then Tag1 value will =1 ....
..... If “Option G” is selected, then Tag1 value will = 5

Events
Changed: Define actions using function editor. When the operator presses on list box item in
Run time, the actions defined here will be executed.

6.3.9.1.21 Group Panel

Used to group objects in a screen.
Procedure
< Click on “Group Panel” at Basic Objects
<> On-Screen, just draw a rectangle with your mouse over the objects that you would like to group
together. It will appear as shown below:

Dust Filter System g5:11:25

O

Group
Panel

<> Now, double click on Group Panel object
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GroupPanell's Properties x|

General | Common |

Appearance
’7 [ BackColor ¥ GroupControls

< Select “Group Controls” checkbox and click “OK”
Now, you will be able to move grouped objects to another location or rescale them to fit another screen size

etc.

Group Controls: Select the checkbox to apply the group function. De-select the checkbox for
ungrouping

6.3.9.2 Enhanced Objects

Fine components are available for User interface and display. The components include Dial, Digital LED,
Level, Meter, Slider, Switch, Thermometer and Toggle.

6.3.9.2.1 Common Properties
Appearance

Design

Back Color: Set the background colour of the component.

Bevel: Used to set border including inner border, outer border and style of the border.

Inner Border: True/False

Outer Border: True/False

Style: 9 styles are available

None, Flat, Single, Double, Raised, Lowered, Double Raised, Double lowered, Frame
Raised, Frame Lowered.

Behaviour

Visible: True/False. Determines whether the control is visible or hidden.

Enable: This is for event control. If linked with a Digital tag, if the tag value =1 during run time,
events configured for the object will be executed. If tag value = 0, events will be not
executed

Data

Tag Binding: Select the Analog Tag of process value

Write design-time value: If selected, the value entered here during design time will be replaced

by the default value defined in the tag database.

Name Label1, It is the name of the component. Every component will have a UNIQUE number
on a page. If more than one Label is available on the same page, the number will be
incremented automatically. The user can also change the name of this component if
required. Component “Name” property is very useful and it can be used in scripts also.

Example: Task: Change Label1 “back” color to blue during Run time when Tag1 is equal to 1.

if(Tag1 ==1)

{

Screen1.Label1.BackColor=Color. Blue;
}

Screen1: It is the location of Label1

Label1: Object name

BackColor: Property of Label related to background-colour
Colour.Blue: Target Color

If the above script is executed in scheduler once per second, then when Tag1 = 1, the back colour for
Label1 will change to Blue during Run time.
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m Properties are case sensitive.
BackColor: OK
Backcolor: Not OK
Security Level: Define the security level for the component to be used by the operator. If the
operator security level is less than the security level defined for component, it
will not allow the operator to operate the component.
Locked: True/False: It is to Move or Resize the component.
Layout
Dock: Defines which borders of the control are bound to the container.
Location: The coordinates of the upper-left corner of the component relative to the upper-left
corner of the container. Set X and Y position on the screen in pixels.
Size: Size of the component in pixel. Set the height and width of the component in pixels.
Position: It is the defined position of Label, Value etc., for some components. Available options
include None, Top Left, Bottom Right, Both and Internal.

Position naming convention for components

For example Level component, Label Position = Bottom Right
If Orientation is Vertical, the Label will be displayed on the right side of the component.
If Orientation is Horizontal, the Label will be displayed on the bottom side of the component.

6.3.9.2.2 Level

Levels are normally used to display a process parameter value in several steps. Generally, it is linked with
Analog type tag (Analog input type tag at PLC, which is received as 4-20 mA signal from field transmitters
like Ear level transmitters (sound detectors in ball mills, etc.).

Tick

lngm Devishone @ekcks)

Lavsl
Semal ticks
Big bce

Scale Sub
dviiorn o5

Seale Divislon =10 [Rig schs|

Scale Label Oivision =9 10,20, 40, 63, 80 & 100)

Scale Sub divlsions =5 (Small tisks betwean two big scia)
Boar Divinis 60 (80 bricks b 0 to %00)

B Dack color

sctimeCelrs | ActweCobSection | mactim 4141

i Veticw f[ ’é:“_ i
Textfare
N Sire

- . i

[ invafioedar [ QutterBordes
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Properties

Back Color: Defines the background color for the component.

Labels Position: Define the label position. Available options are Top Left, Bottom Right and
Both. Naming convention depends on orientation. If orientation = Vertical,
then, if “Top left” is selected, the label position will be shown on the “Left” side.
If orientation = Horizontal, then if “Top Left” is selected, the label position will
be shown on the “Top” side of the component.

Orientation: Vertical/Horizontal. Select direction.

Text Font: Used to set the font of the label. Options include Name of Font, Size of font and

style of font. Supported styles include Regular, Bold, Italic, Underline & Strikeout.

Bevel: Defines inner border and outer border for the component. Please refer to common

properties at the beginning of this section for more details.

Decimals: Define the number of decimals to be displayed for value to be displayed along with

level component in run time.

Tag Binding: Selects the Analog Tag of the process value.

il Levell Configuration

General | Advanced |"-.-"a|ues || SectionsColors || ActiveColorS ection || Inactivel ® *
Ticks
TickzPosition TicksLength
[Both v |32 |
Scale
ScaleDivisions Scalel abelDivigions
10 | E |
ScaleSubDivizions Scaletidth
5 | 10 |
Bar
B arfidth Diivizionz
130 | |50 |
Space
L |

Ticks:
Ticks Position: Define Ticks Position. Available options include Top Left, Bottom Right, Both
and None.
Ticks length: Define the length of Ticks in pixels.
Scale:
Scale divisions: Define the number of Big Ticks in the Level graph.
Scale Sub Divisions: Define the number of ticks between two big ticks.
Scale Label Divisions: Define the number of Labels to be displayed. Example: If Scale label
division = 5, Scale = 0-100, then, it display labels as 0, 20, 40, 60, 80 &
100.
Scale Width: Define Scale width. If ticks are selected to display on both directions, this is the
defined width between two scales on both sides.
Bar
Bar Width: Define the width of the Bar graph.
Divisions: Define the number of divisions (Like bricks) to appear in Bar graph.
Space: Define Space between divisions (bricks) in pixels.
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[ Level1 Configuration

| General || Advanced | Values | SectionsColors || ActiveColorSection || InactiveColorSectic

Scale
Maximum Minimum
[100 | 0
[1 ReverseScale
Behavior
Step Value
2 | [0
IsindicatorOnly [J WriteDesignTimeValue

YaluePosition

Topleft A

Maximum: This is the max range of the process value (analog input tag)

Minimum: This is the minimum range of Process Value (analog input tag)

Example: If an Ear Level transmitter range is 0 to 100, set Minimum = 0, Maximum = 100.

Reverse Scale: True/False. If it is selected, then, zero will be on the bottom side and 100 will be
at the top side for vertical orientation.

Step: This is the minimum value to reflect the change in the Bar graph position. Bar Step and
Bar division settings are closely related. If Bar divisions = 50 for a scale value of 0-100,
then, if Step=2, when process value changes by value 2, it shows level value change
clearly in level graph.

Value: Used to enter a process value during design time and to check the bar graph display on
the PC. It requires the operator to enter a value in multiples of the step value.
Otherwise, it is automatically rounded to the closest multiple of the step value.

Is Indicator only: If this is selected, the level graph is used for “Read” purposes only. If it is not
selected, you can use a level graph for write purposes similar to the slider to
send a setpoint from the Recorder to a PLC etc. Just use the finger to touch at
various places in Level graph to set the level required.

Value Position: Define the position of process value to be displayed during Run time along next

to the Level graph. Available options include None, Top Left, Bottom Right and
Both.

£8l Level1 Configuration

| General || Advanced || \r"aluesl SectionsColors | ActiveColorSection || Inactive 4 *
Section]
I axirurnPercent
s
SectionZ
M axirmurnPercent
M Color
Section3
I axirmurnPercent
=

Sections colors: It is configured bands for the sections to show different colours for Labels and
Ticks in the Level graph.
Example: Three bands
Section 1, Max % = 60 means, its band is from 0 to 60 %, and it will show labels and ticks in black colour.
Section 2, Max % = 80 means its band is from 61 to 80 %.
Section 3, Max % = 100 means its band is from 81 to 100 %.
Note: Band setting is in % for the total Scale defined (Minimum to maximum).
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EEl Level1 Configuration

|Va|ues || SectiansEDIDrs| ACtiVEEU"JTSEC“UHI InactiveColorSection || Commorl & *
Section]
- Col M azimumPercent
o
Section2
M aximumPercent
e
Section3
- el M aximumPercent
o

Active Color Section: Defines the active colour for the process value band. For example: If a
process value range is 0-100, set different bands in % for the process
value, and define colours to appear within the level Bar graph during
Run Time.

When the process value is between 0 and 50 % of scale, display bricks in Lime colour.
When the process value is between 51 and 80 % of scale, display bricks in Yellow colour
When the process value is between 81 and 100 % of scale, display bricks in Red colour.

Configuration from Property grid

ActiveCaolorS ection ColorSection]] Array
InactiveColorSection ColorSection[] Array

Click the “ColorSection Array and the following screen will appear. Then, set all the bands and
colours.

ColorSection Collection Editor

Caolor [Lime] - B0% propertiss:

Members:

1} Color [Lime] - 0%
1| Color [v'ellow] - 807
2| Colar [Red] - 100%

[¢] (2]

Color 2 Lime
M awimumPercent| 50

[ Add J [ Remave J

L aFk. J[ Cancel J

Inactive Color Section: Define Inactive colours for process value bands the same as above.
Generally, light colours are selected for Inactive colours and dark
colours with more contrast are selected for Active colours. This way,
users/operators will be able to differentiate between active and inactive

colours easily.
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5l Level1l Configuration |§|

[Values " Sectinnstuluml ActiveColorSection | InactiveColorSection | Commor ¢ *

- Section
M arirnurmPercent
. Calar | = |
- Section:s
b asimumPercent
- Colar | 20 |
- Section3
M asimumPercent
N Color |'IEIEI |

Events: It is to trigger functions/jobs to be executed when the process value of tag linked with
Level bar graph is changed during run time.

6.3.9.2.3 Meter

A Meter is a component generally used to display process values like pressure, Temperature, Flow etc.
Generally, it is linked with an Analog tag (Analog input type tag at PLC, which is received as 4-20 mA signal
from field transmitters like Temperature, pressure, etc...)

Labels

Pointer
Blg Ticks (Ticks count)

Small Ticks

(Ticks subdivision
counts)

= Meter1 Configuration
General Advanced" \-"alues" SectionsColors " Cormmon " Events]

- Appearance
- BackCalor . PainterColar

- Bewel
InnerBarder OutterBorder
Style
DroubleR aised

!

- TextFont
M ame Size

!

Tahoma
Style
Bold

!

TagBinding

<

Properties
Back colour: It is to set a background colour for the Meter.
Pointer Color: It is to set pointer Color.
Bevel: It is to set border including inner border, outer border, and style of the border.
Inner Border: True/False
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Outer Border: True/False
Style: 9 styles are available

None, Flat, Single, Double, Raised, Lowered, Double Raised, Double lowered, Frame Raised,
and Frame Lowered.

Text Font: Used to set the font for the label including Name of Font, Size of font and style of

font. Supported styles include Regular, Bold, Italic, Underline & Strikeout.
Tag Binding: Select the Analog Tag of the process value.

| General | Advarced |Vahue | SectiomGolors | Commen | by,
Luberla
10 120
I Lubedsinibile
Povaer
ExtarvolPoaserfadion ImemaPoimerilasus
00 20
Poktertize PolrterType
( Iriangle <
Thes
TicksCount Thehad engiy
10 129
) TickyVinfbie
Cortwr
Widih Heige
(1) 0
Cirzle
I o derCiec loColor I Ciredtolor
{150

Labels:

LabelsCount: Number of labels to be displayed around the Meter.
Example: Pressure transmitter range 0-100 bar

Label count =10 Around the Meter, you will see labels marked with 10, 20, 30, 40, 50, 60, 70,
80, 90 and 100.

LabelsRadius: It is to set the radius of Labels to be displayed around the Meter.
LabelsVisible: True/False, it is to set visibility for the label
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Pointer l

Painter

External Pointer Radius
Ticks

Internal Pointer Radius
Labels

ExtemalPonte 80

InternalPainter 20
PainterCalor |! Red
PaointerSize 7

PoirterType  Triangle

External Pointer Radius: It is used to set an external pointer Radius, define end position.
Internal pointer Radius: It is used to set the Internal Pointer Radius, defines start position.
Pointer Size: It is to set pointer Size in pixels.

Pointer Type: It is setpointer type. Available types include Triangle, Circle and Line.

Ticks
Ticks Count: Set the number of ticks between labels.
Ticks Length: Set Tick length in pixels.
Ticks Radius: Set Tick Radius
Ticks subdivision counts: Set Tick sub division counts
Ticks Visible: True/False, Set Ticks visibility
Center
Width: Adjust the width of the meter within boundaries.
Height: Adjust the height of meter within boundaries. This is useful when a half-circle meter is
required. The meter needs to be adjusted to the centre as shown below.

Circles
Border circle Color: Set border color for circle.
Circle Color: Set Color for circle.
Circle Radius: Set Radius for circle.

Note: If Border circle colour is the same as the back colour, then the circle will not be visible.
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» T g
Meiar s Conbguraton

Genernl | Advanced| Values | SacbonsCalors | Common | Evens |
And Scale

i Minimam StatAngle
0 0
Moximum : EndAngle
100 | 21 t
] ReverseScale

Bebavior
Stop : Value
R N
InndicatorOnly ] Wtiléoodga'l‘iuiw.lu

Angles & Scale
Maximum: This is the maximum range of the Process Value (an Analog input Type Tag).
Minimum: This is the minimum range of Process Value (Analog input Type Tag).
Example: If pressure transmitter range is 0 to 100 bar, set Minimum = 0, Maximum = 100.
Start Angle: It is the start angle for the Range low (Analog input)
End Angle: It is the end angle for the Range high (Analog input)
Reverse Scale: It is to set scale direction in Meter
False: Anti-Clockwise
True: Clockwise

a0
0,360 180
270

Reverse Scale = True
For example: If you want 0° (Left) to 180° (Right) Meter for Process value range 0-100, set the
following.
Start Angle: 0°, End Angle: 180° and Reverse Scale = True.
Behaviour
Step: It is the minimum value to reflect the change of pointer position in Meter.
For example: By default, Step = 0, i.e., the pointer moves its position in the Meter in Real-time
even with a minor change in process value.
For example Step =5, i.e., the pointer moves its position on the Meter in Real-time in steps of 5.
Value: Itis used to enter process value in design time and check pointer position in PC.
Indicator only: By default, it should be selected so that the meter will be used for Reading
purposes only. If it is not selected, then you can use the Meter for Write purpose
similar to a Slider to send a setpoint from the Recorder to a PLC etc. Just use
your finger and move the pointer to change the setpoint.
Write design-time value: If selected, it writes design-time value instead of default value
defined at the tag database.
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Meteril's Properties

Sections colours

It is to configure bands for the sections to show different colours for Labels and Ticks in Meter.
Example: Three bands
Section 1, Max % = 60. That means its band is from 0 to 60%. It shows labels and ticks in black colour.

Section 2, Max% =80 that means, its band is from 61 to 80 %.
Section 3, Max % = 100 that means, its band is from 81 to 100 %.

Note: Band setting is in % for the total Scale defined (Minimum to maximum).

6.3.9.2.4 Slider

This is normally used to change the setpoint of a process by the operator from the Recorder during Run
time. Generally, it is linked with an analog tag (analog output type tag at PLC, to send 4-20 mA signal out
from PLC to external Controllers, Variable speed drives, etc.).

Slider Big Ticks Small Ticks o
(Scale divisions) (Scale sub divisions)
Labels
bar

Active bar color [ |
Value appears ]
in Run time if Inactive bar color 1N
"Value position
is selected"” LED color [ |
Back color [ |
In the above figure, Scale divisions = 10 (Big ticks).Scale sub divisions = 5 (Small ticks between big ticks).

Scale Label divisions = 10 (0, 10, 20 till 100).
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Properties

Back color: Back colour for the component.
Active bar color: Define active bar color.
Slider bar color: Define border colour for the slider.
LED color: Color of the handle
Inactive bar color: Define inactive bar colour.
LabelsPosition: Define Label position. Available options include Top Left, Bottom Right, Both,
Internal and None.
Orientation: Horizontal/Vertical. This is the orientation of the slider component. In the above
figure, it is in the Horizontal position.
Slide size: Define the height and width of the slider.
Text Font: It is to set the font for the label including Name of Font, Size of font and style of font.
Supported styles include Regular, Bold, Italic, Underline & Strikeout.
Bevel: Itis to set a border including inner border, outer border and style of the border.
Inner Border: True/False
Outer Border: True/False
Style: 9 styles are available
None, Flat, Single, Double, Raised, Lowered, Double Raised, Double lowered, Frame Raised,
and Frame Lowered.
Tag Binding: Select the Analog Tag of the process value.
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Ticks:

Bar:

Scale:

Ticks Position: Define ticks position. Available options include Top Left, Bottom Right, Both,
Internal and None.

Ticks Length: Set Tick length in pixels

Scale:
Scale divisions: Define number of Scale divisions (Big ticks).
Scale Sub Divisions: Define the number of Subdivisions (Small Ticks between big ticks).
Scale Label Divisions: Define the number of Labels to appear. Ex. 0, 10, 20 etc. till 100
for scale 0 to 100.

Define the same value for both Scale divisions and Scale label divisions.
Scale Width: Define Scale width.
Note: This is only the width for Scale divisions. Example: If ticks position is selected on both
sides, then it is the gap between two scale ticks (Top and Bottom in Horizontal orientation
or Left and Right in vertical orientation).

Bar Width: Define width of Bar.

[ Stider1 Configuration

| General || Advancedl Values |Sec1iunsCqurs || Common || Events|

Scale
Maximum Minimum
100 | 0
[] ReverseScale
Behavior
Step Yalue
L | 20
[ IsIndicatorOnly [] WriteDesignTime¥alue

YaluePosition
|B|:|tl|:|mRight V|

Maximum: This is the maximum range of Setpoint (Analog Tag, Normally Analog Output).
Minimum: This is the minimum range of Setpoint (Analog Tag, Normally Analog Output).
Example: If Controller setpoint is 0 to 100 - C, set Minimum = 0, Maximum = 100.
Reverse Scale: If Selected, Scale labels will be displayed in Reverse.

Behaviour:

Step: It is the minimum value change when the slider is moved.
For example: By default, Step = 0, i.e., Slider moves its position in Real-time even with a minor
change in process value.

For example: If Step = 5, Slider moves its position in Real-time in steps of 5.

Value: It is used to enter process value in design time and check the Slider position in PC.

Indicator only: If Indicator only is selected, the slider is used for Read-only. The operator will be
not able to move the slider in Run time. If the Indicator only is not selected, the
slider is used for reading/Write. The operator will be able to move the slider in
Run time for example: change setpoint for variable speed drive.

Value Position: Define position for the value to appear during Run time. Available options

include Top left, Bottom Right, Both, Internal and None.
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= Slider1 Configuration

General H Advanced" Values] SectionsColors CDmmunH Events]
SectionCount
3 B
- Sectionl -
I color |:luax|mumPercent |
~Section? _
M color |;1uﬁJc|mumPercent |
- Section3
MaximumPercent
- Color |1|]|] |

Sections colours: It is configured bands for the sections to show different colours for Labels and Ticks in
Slider.

Example: Three bands

Section 1, Max% =60 means its band is from 0 to 60%. It shows labels and ticks in black colour.

Section 2, Max% =80 means its band is from 61 to 80%. It shows labels and ticks in brown
colour.

Section 3, Max% =100 means its band is from 81 to 100%. It shows labels and ticks in Red
colour.

Note: Band setting is in % for the total Scale defined (Minimum to maximum).

6.3.9.2.5 Thermometer

This is normally used to view process temperature by the operator during Run time. Generally, it is linked
with an analog tag (Analog input type tag at PLC, which is received as 4-20 mA signal from field transmitters
like Temperature efc...)

Big Ticks Small Ticks Value,
Position

Scale Label Divisions=10 (0, 10, 20... 100)
Scale Divisions = 10 (No.of Big Ticks)
Scale Sub Divisions = 10 (No.of Small ticks between Big Ticks)
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Properties

Back Color: Define back color for the component.

Liquid color: Shows temperature level (mercury) in Thermometer.

Tank Color: Define background colour of thermometer without mercury.

LabelsPosition: Define Label position. Available options include Top Left, Bottom Right, Both,
Internal and None. The naming convention is based on the selected
orientation of the component.

Orientation: Horizontal/Vertical. This is the orientation of the component. In the figure above, it

is in the Horizontal direction.

Indent: It is the gap between the border and the start of the scale.

Text Font: It is to set the font for the label including the Name of Font, Size of font and style of

font. Supported styles include Regular, Bold, Italic, Underline & Strikeout.

Bevel: It is to set the border, including the inner border, outer border and style of the border.

Inner Border: True/False

Outer Border: True/False

Style: 9 styles are available

None, Flat, Single, Double, Raised, Lowered, Double Raised, Double lowered, Frame
Raised, and Frame Lowered.
Tag Binding: Select the Analog Tag of the process value.

Thermometer1 Configuration

| General | Advanced |values | SectionsColors | Common | Events |

Ticks Position: Define ticks position. Available options include Top Left, Bottom Right, Both,
Internal and None.

Ticks Length: Set Tick length in pixels

Scale divisions: Define the number of scale divisions (Big Ticks) for the component.
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Scale Sub Divisions: Define the number of Subdivisions between the above scale divisions
(Number of Small ticks between any two Big Ticks).

Scale Label Divisions: Define the number of Labels to be displayed for the component as per
Scale Range of process value. For ex: 0, 10, 20, 30...100.

Scale Width: Define Scale width. If you have ticks on both sides of the component, it defines the
width between Upper (Left) & Lower(Right) scale divisions based on the
orientation of component.

Bar Width: Define the width of Bar in pixels.

{& Thermometer1 Configuration

| General || Advanced | Values | SectionsColors || Common || Events|

Scale
Maximum Minimum
1100 | 0
[ RewverseScale
Behavior
Step Value
o | &
IsIndicatorOnly [1 WriteDesignTimeValue

ValuePosition
|B|:|tl|:|mRight V|

Maximum: This is the maximum range of the Setpoint (Analog Tag, Normally this is an Analog
input, 20 mA, 10V DC etc.)

Minimum: This is the minimum range of Setpoint (Analog Tag, Normally this is an Analog input,
4 mA, OV DC etc.)

Example: If Temperature transmitter range is 0 to 100 - C, set Minimum = 0, Maximum = 100.

Reverse Scale: True/False. Define Scale direction.

Step: It is the minimum value to reflect the change of mercury level.

For example: By default, Step = 0 means the Mercury level moves in Real-time even with a
minor change in process value.

For example Step = 5 means the Mercury level moves its position in Real-time in steps of 5.

Value: It is used to enter a process value during design time and check the mercury level
position on the PC.

Indicator only: If selected, this component is used for Read-only. If it is not selected, then this
component can be used for Write/Read purpose.

Write design-time value: If selected, it writes design-time values instead of default values

defined in the tag database.

Value Position: Define position for the value to appear during Run time. Available options
include Top left, Bottom Right, Both, Internal and None. The naming convention
is based on the orientation of the component.
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Thermometer1 Configuration

SectionsColors

&l

Section Colors: Define bands to display Ticks and Label colour accordingly based on the value
of the tag during Run time.

6.3.9.2.6 BarBox
Bar Box is a Graphical User Interface widget that displays a bar graph for an Analog Tag during Run Time.

Every Bar box should be linked with an Analog Tag.
BarBox1's Properties

Properties
Border Style: Define border style. Options include fixed single, fixed 3D and none.
Direction: Define direction of Bar graph. Up/Down/Left/Right
Range high: Display scale high.
Range Low: Display scale low.
Value: Default value. It is to check how fore colour, back colour displays in PC during design

time.
Tag Binding: Select the Analog Tag of the process value.
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Bands

It is to define various bands for the process value to appear and display animation in Run time.
Band count: Use up/down buttons to increase/decrease the number of bands. Maximum 32
bands are supported. In each band, it is possible to configure back colour, fore
colour and blink properties.
Back color: Define back colour.
Fore Color: Define fore colour.
Blink: Select “True” if blink is required and “False” if blink is not required.
Blink color: If “True” is selected for a blink, then this property is visible and you can select
required blink colour.
Value: It is the band range. For the first band, it is always the Range Low value defined for the
bar box. Band 1 high range is the value defined at Band2. Band 2 high range value is
the value defined at Band3 and so on.

6.3.9.2.7 Scale

Properties

The scale is a Graphical User Interface widget used along with bar box if required.

Scalel's Properties

Back color: Define back color

Fore Color: Define fore color

Line width: Define width of line

Grids: Define number of grids

Direction: Define direction of Scale. Up/Down/Left/Right
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6.3.9.2.8 Picture box

Picture box permits the user to link different picture files into a Picture box component during
design time and then later view them during Run time based on the value of the Tag. Supported formats
include Bitmap file (*.omp), Windows Metafile (*.wmf), JPEG File (*.jpg), Graphics Interchange Format
(*.gif), Portable Network Graphic (*.png).

PictureBox1's Properties

Properties
Bitmap file Select the image to be shown in the object
Flip: It is to flip the picture file during design time. Available options are Horizontal, Vertical, Both
and None.
Rotate: It is to select the direction for the picture file during design time to adjust direction.
Available directions include 0°, 90°, 180° and 270°
Tag Binding: Select the Analog tag to be linked with the Picture box.

PictureBox1 Configuration

Movement: Select “Enable Move” if it is required to move picture during Run time from Location
1 to Location 2 based on a tag Value. Start and End coordinates for X and Y needs
to be configured during Design time, and the Picture moves in Run time based on a
Tag value.

Tag Value: Define Tag value
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t8 PictureBox1 Configuration

| General || Animatinnl Bands | Cl:lmml:ln|

BandCount
i °
Band1
[T BackColor Visible
Image
BitmapFile Imagelayout
| L] None
Transparent
Transparent I_ TransparentColor
Flip Rotate
|N|:|ne v| |I] hd

Band Count: Define the number of bands required.

Back Color: Define back colour for the selected picture file in a specific band.

Visible: Define visibility for the picture in a specific band.

Bitmap file: Select picture file for a specific band.

Image Layout: Position of the image within the Picture container. Available options include
None/Center/Stretch. When the stretch is selected, it attempts to fit the picture
file to the size of the container.

Transparent: Select if no back colour is required for a picture file.

Flip: 1t is to flip the picture file during design time. Available options are Horizontal, Vertical, Both

and None.

Rotate: It is to select the direction for the picture file during design time to adjust direction.

Available directions include 0°, 90°, 180° and 270°
Example: You may take a photo of a section of the factory floor like a tank, then use this on the
Recorder screen instead of a default symbol.

A bitmap file by the name sunset.jpg is linked with Picturebox1 in screen1. If you wish to have the
same sunset.jpg in screen no2, do not create picture box and link with sunset.jpg again. Since a resource
with name sunset already available, if you try to use the same image in another place, it may not allow you
to do so and may give you an error message. If you really need the same image again, copy picture box1 at
screen1 and paste it in screen no 2.

6.3.9.3 Graphics

Graphics are used to place a symbol in a screen like a Tank, Motor etc... Basic symbols are available in
Recorder Editing Software and it includes the following symbol categories.
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Symbol categories

N[Category Symbo|ColoullQf
1|Arrows 7 6 42
2|Blowers 5 6 30
3|Boilers 4 6 24
4|Conveyors 6 6 30
5|Instruments- True Col{7 C 7
6]Lamps 4 6 24
7[Material handling 8 C 8
8|Motors 4 6 24
9|Nature-True Color |6 C 6
1{Office-True Color 7 C 7
1|Pipes 10 6 60
1|Power-True Color 7 C 7
1{Pumps d 6 30
1{Push buttons 8 6 48
1{Tanks 5 6 30
1{Valves 8 6 48
1|Vehicles-True Color |6 C 6
C =True Color
Toolbox L

Graphics

= CAProgram Files\Panel Studio\Basic Symbols
-~ ATTOWS

- Blower

- Boilers

- Conwveyors

- Instruments

- Lamps

- Material Handling

- Motors

- Nature

- Office

- Pipes

- Power

- Pumps

- Push buttons
- Tanks

- Walves

- wehicles
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Use these cursor points to
change the size

Some symbols are available in 6 different colours. They are Red, Green, Yellow, Blue, Brown and Grey.
All the symbols are vector graphics. They occupy less memory and have high quality.
It is possible to set the transparent property for symbols during design-time from the property grid.

“Transparent” means the screen colour itself will appear as background colour, making the object appear to

be see-through. Also, it is possible to change the symbol background colour during design time and Run
time.

How to set the “transparent property to a symbol from the property grid

Praperties

EME

E Behavior
Animatio False;0, 050, 0;0:10

(Collection) [

El Data
T agBindi
== Band Editor,
IMembers: Band2's Properties:

[Bx]44 | =

E Appearance
BackColor [ | Transparent

E Image
BitrnapFile arrow1-b.wmf
Flip MNone
Ratate 0

B Walue
Y alue 100

Bl ¥isibility
Yizible True

BackColor

Add Remawve

[ ok ][ cancel ]
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Click “Bands”, then set “BackColor” to “Transparent”

Fig: Back color=Transparent

Fig: Back Color=Green
Since all symbols are vector symbols, if a symbol is enlarged, it does not lose quality.

When Recorder Editing Software is installed, all basic symbols will be installed in the default folder
C:\Program Files\Recorder Editing Software\Recorder Editing Software\Basic Symbols

In addition, if the application developer has any additional symbols, they can be placed in the same folder
as the basic symbols for use in the project.

Example: Create a folder named “Custom”, and place it in C:\Program Files\Recorder Editing
Software\Recorder Editing Software\Basic Symbols

It is possible to a set path for graphic symbols in the Recorder software. On the Menu bar, click the “File”
dropdown menu, select “Environment”, then select “Graphics path”. All these will appear in a tree-type
structure within Recorder editor avoiding the need to import these symbols using a “Picture Box”.

File | Edit Format View

] New ,

[ OpenProject Ctl+0

£ Close Project

[al Sawve Project Cirl+5
Save Project As..
Upload 3
HMI Update 3
Recently 3
Exit

FDC_PR-Series_User_Manual_UMFPRO01-A_Jan-2021.docx Page 378 of 487



Enwironment

Genera
Download and Upload

Snap and Grid
Object default setiing

Once a symbol is selected in the Recorder from Graphics, it is possible to change, Flip or rotate basic
symbols in 0%, 90°, 180° and 270°

MyPicture1 Configuration

Properties
Tag Binding: Select an Analog Tag if the animation is required for the symbol in Run time.

MyPicturel Configuration

Movement: Select the Enable/Move checkbox, then, enter the X and Y start and end positions
(this is in pixels).
Tag Value: Linked with the Start and End Positions.
Ex: Recorder 7” (High Performance), Screen Resolution = 800 X 480, Horizontal installation,
Width=800, Height=480. Move symbol from Left to Right of the screen during Run time when
tag value changes from 0 to 100
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To move the symbol from Left to Right, set start and end Positions for X coordinate in pixels, there is no
need to set Y coordinates.

Tag value = 0 corresponds to Start Position (X)

Tag value = 1000 corresponds to End Position (X)

Ex: Recorder 7" (High Performance), Screen Resolution = 800 X 480, Horizontal installation,
Width=800, Height=480. Move symbol from Top to Bottom in the screen at Run time when
tag value changes from 0 to 100

Ex: Recorder 7" (High Performance), Screen Resolution = 800 X 480, Horizontal installation,
Width=800, Height=480. Move symbol from Left Top to Right Bottom on screen at an angle
during Run time when the tag value changes from 0 to 100
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Band Count: Used to define bands for run-time animation of the symbol. Max. 32 bands are
supported.

Back Color: Define Back Color of the symbol that should appear in a specific band during Run
time.

Visible: Define visibility control for the symbol in a specific band during Run time.

Image: Select different image file to display in a specific band during Run time.

Flip: Define the flip position for the symbol in a specific band during Run time. Available options

include None, Horizontal, Vertical and Both.
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Rotate: Rotate symbol to any predefined direction in a specific band during Run time. Available
options include 0°, 90°, 180° and 270°

Example: There is Liquid level Tank. When the Tag value =0, an arrow should appear pointing in the Down

direction indicating that a discharge of the tank is in progress. When the Tag value = 1, the arrow should
appear in the Up direction indicating the filling of the tank is in progress.

MyPicture1 Configuration

—

—
Ao er. vamf
amow-r.wmf

Maone .
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6.3.9.4 Symbol Factory
Symbol Factory-# contains more than 4000 symbols in 64 categories.

No| Category Symbols No| Category Symbols
1 | 3-D Pushbuttons Etc. 73 35| Machining 90
2 | Air Conditioning 140 36| Maps and Flags 23
3 | Architectural 49 37| Material Handling | 118
4 | Arrows 63 38| Mining 63
5 | ASHRAE Controls & Equipmen 100 39| Misc. Pipes 39
6 | ASHRAE Ducts 86 40| Misc. Symbols 1 57
7 | ASHRAE Piping 49 41| Misc. Symbols 2 79
8 | Basic Shapes 86 42| Mixers 24
9 | Blowers Etc. 34 43| Motors 38
10| Boilers 36 44| Nature 71
11| Buildings 42 45| Operator Interface | 28
12| Chemical 50 46| Panels 14
13| Computer Hardware 38 47| Pipes 82
14| Computer Keys 68 48| Plant Facilities 52
15| Containers 56 49| Power 61
16| Controllers 35 50| Process Cooling | 20
17| Conveyors, Belt 40 91| Process Heating | 61
18| Conveyors, Misc. 26 52| Pulp & Paper 35
19| Conveyors, Simple o6 53| Pumps 99
20| Ducts 51 54| Safety 27
21| Electrical 83 55| Scales 36
22| Finishing 45 56| Segmented Pipes | 41
23| Flexible Tubing 24 57| Sensors 55
24| Flow Meters 35 58| Tank Cutaways 23
25| Food 72 59| Tanks 145
26| General Mfg. 68 60| Textures 181
27| Heating 108 61| Valves 73
28| HVAC 74 62| Vehicles 41
29| Icons and Bitmaps 159 63| Water & Wastewate| 112
30| Industrial Misc. 19 64| Wire & Cable 21
31| International Symbols 42 Total 4045
32| ISA Symbols 183

33| ISA Symbols (3-D) 123

34| Laboratory 23

@ With Recorder Editing Software, only the first symbol from the symbol factory can be selected. If you
need all symbols, order our Recorder Editing Software Plus, and we will supply a USB hardware lock to
access more than 4000 symbol factory graphics.

It is possible to link an Analog Tag with a Symbol factory graphic and change its colours during Run
time. Up to 50 bands are supported.
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10 to 19 : Yellow steady ; Enable
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80 to 89 : Red Color

=90 : Red Color blinking TagBinding
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M ame StandardControll
Securitylevel 0

< 10 : Yellow Blinking
10 to 19 : Yellow steady
20 to 79 : Green Color

80 to 89 : Red Color
> 90 : Red Color blinking
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Lock Contrals

Copy Animation
Paste Animation

Cut
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Design Time
During design time, the applications engineer is allowed to change the colours of these symbols.

Example:
Change tank colour from standard greyscale to Green colour.

Task:
Place symbol on a screen
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Toolbos

SymbolFactory
k Pointer

# standardControl

B CutawayControl

In Toolbox, click “Symbol Factory”, then drag and drop a standard control to the screen.

Fig 1 Fig2 Fig3 Figd

Task: Increase the size of the symbol

Select the symbol on the screen. It will be as shown as in fig2 above.

Then, move the mouse to a square pointer till an arrow appears. Left-click and hold the mouse. Drag the

mouse to increase the size of the symbol as per your requirement and then it will be as shown as in Fig4
above. Alternatively, in the property grid, enter the size in pixels as shown below.

120, 100
Height 100
Width 120

Task: Changing symbol to another catego

Click here

b/ ctandardControl Tasks

e | | Symbal Fackory .MET Properties

Drag and the drop symbol factory component onto a screen.
Click [, then click on Symbol Factory.NET Properties.
Alternatively, select the symbol factory component using a single click (left) with the mouse. Keep the

mouse cursor on the symbol, then, double click (left) the mouse to open symbol properties. The following
screen will pop up.
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Select the required category, select the symbol, then click on the button “OK”, then the new symbol will be
placed on the screen.

Click on Help in the above screen to open a Chm type help file (English) for the symbol factory.

StandardControl Tasks

If the above error message appears, it is required to reinstall the symbol factory.
Style
Used to define the style of the symbol in design time.

-y Symbol Factory .MET Property Page

Click on “Style”. The following screen will appear.
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+ Symbol Factory .MET Property Page

MNoBlink

Orientation:
Flip: It is possible to flip the symbol during Design time. Available options include Horizontal,
Vertical, Both and None.

Flip=None Flip = Horizontal

Rotation: It is possible to rotate the symbol during design time. Available options include 0°,
90° 180° and 270°
Padding: Normally it is 0. It is used to decrease the size of the symbol within selected
boundaries.
Stretch: It is used to stretch symbol within selected boundaries.
Fill Color:
Fill color mode: Available options include Original, Shaded, Solid and Hollow.

Fill Color Mode: Original Shaded Solid Hollow
Fill Color: ~ N.A Green Green N.A

Fill color: Define color to be filled in Shaded and Solid fill color mode.
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Background:

Back Style: Available options include Transparent & Opaque. Transparent means screen
background colour will appear for the symbol. Opaque means, it is possible to set
different background colours for a specifically selected symbol.

Back color: Define background color when the back style = Opaque.

Blink:
Blink mode: Available options include No Blink, Blink Invisible, Blink shaded and Blink Solid.
NoBlink: Indicates “Blink” is not required for symbol during design time or Run time. Blink Speed
and Blink colour = Not available when this is selected.
BlinkInvisible: Symbol will appear and disappear cyclically during both design time and Run
time per the set Blink speed. Blink colour: Not Available for selection.
BlinkShaded: Symbol will flash 2 colours, one colour at a time on the same symbol per the set
blink speed during both design time and Run time.
Example
Fill Color mode = Shaded, Color = Green
Blink shaded setting: Blink mode=Blink shaded, Blink speed = Medium_800, Blink colour = Blue
The green colour shaded symbol appears first, then the symbol turns into a blue shade after
elapsing the preset time in the blink speed setting.

Blink speed: Define blink speed. Available options include Fast_400, Medium_800, and
Slow_1200. Its period is in ms.
Blink color: Define background-colour

NormaIIy, blink is not used during design time. Default settings are as follows.

1. Fill Color Mode = Original. If a different colour is required for the symbol, select Fill colour mode =
Shaded, then define the Fill colour.

2. By default, Back Style = Transparent in Background

3. By Default, Blink mode = NoBlink

Animation

It is to define the animation for the symbol to appear at Run time in Recorder.

Animation mode: Define animation mode. Available options include Analog Color Fill, Discrete

color fill, Analog integer color fill.

AnalogColorfFill: Select this option if you wish to link an analog tag. Then define the band for
the colours. For example, 0 to 10, Color = Yellow, 10-90, Color = Green, 90-
100, Color = Red etc.(See next section “How beak points work” for more
details)

DiscreteColorFill: Select this option if you wish to pass discrete values like 1,2,3... during Run
time to the Tag linked with the symbol for the display of different colours. (See
next section “How beak points work for more details)

AnalogintegerColorFill: This is the same as Analog colour fill, but only integer values are

passed to the Tag linked with the symbol. (See next section “How
beak points work for more details)

Band count: Defines the number of bands required for the selected Animation mode

Styles: Define the style of symbols. Available options include Original, Shaded, Solid, Blink

Invisible, Blink shaded and Blink solid. All definitions are the same as explained earlier.
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6.3.9.4.1 How breakpoints work

The idea behind Breakpoints is that certain animation will occur when a property of the component changes.
If this change falls within the defined parameters (see below), an animation will be triggered.

Please note: The screenshots in the examples below are based upon the Symbol Factory .NET Standard
Control, but the same principle applies to the Cutaway control. Two types of animation can be defined
based upon the setting of Animation Mode: Analog Break Points and Discrete Breakpoints

Analog Breakpoints (Animation Mode = Analog integer colour fill or Analog colour fill) Analog breakpoints
are defined as a value on which animation will trigger when a property of the component reaches that level.
Depending upon your component, different properties will need to be changed depending upon the setting
of Animation Mode. These properties are:

Component Animation Mode Setting Property that Changes to trigger an Animation
Standard AnalogColorFill AnalogValue1

Standard AnaloglIntegerColorFill AnalogIntValue1

Cutaway AnalogColorFill Level

Cutaway AnaloglntegerColorFill Levellnt

Number and Ordering of Breakpoints

The number of breakpoints available to you is the number of bands defined minus 1. As a breakpoint is
defined as the point to which an animation changes, make sure you arrange the breakpoints from high to
low. For example, suppose you had this screen:

Style Breakpaints

=
Co—

Band2 @ Shaded v [_]

A

Band4 @I Shaded ~ C]
o |

s o)

When the value of your property changes, this is what will happen to the control:

Value of Property| The band that is Active] Appearance of Component
Less than 10 Band5 Blink Shaded Red
10t0<20 Band4 Display Shaded Yellow
20to <80 Band3 Original
80t0<90 Band2 Display Shaded Yellow
Greater than 90 Band1 Blink Shaded Red

If you do not order your breakpoints in descending order, your results will be unpredictable.
Discrete break points (Animation mode = Discrete color fill)
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Discrete Breakpoints aren't really breakpoints, instead, they enable animation if the "DiscreteValue" of an
element in the Bands Collection is set to true. However, since multiple DiscreteValue properties can be set
at the same time, how does the component determine the animation to display? What it does is give priority
to the animations based upon their order in the Bands Collection. If the first band in the collection (by
default, Band1) has its DiscreteValue set to True, then that animation will be shown no matter which band
also has its DiscreteValue set to true. As another example, if Band2 and Band5 each have their
DiscreteValue set, the animation that is used will be the one defined in Band2. Therefore, given the
following definition of five bands:

Here is what the animations will be shown based upon different values of Discrete Value

Syle
Band] Bk Shaded | ([
e | Shaded & [
Band3 | Drigina v (o
B [ Shaded ¥ (o
Barets (Blirk Shaded ||

Discrete Value | Discrete Value | Discrete Value | Discrete Value | Discrete Value | Appearance of
for Band1 for Band2 for Band3 for Band4 for Band5 Component
True False False False False Blink Shaded Red
(Band1)
Shaded Yellow
False True False False False (Band2)
False False True False False Original (Band 3)
Shaded Orange
False False False True False (Band 4)
False False False False True Blink Shaded Black
(Band 5)
True True True True True Blink Shaded Red
(Band 1)
Shaded Yellow
False True True True True (Band 2)
True False False False True Blink Shaded Red
(Band 1)
active)
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6.3.9.5 Project Tools
Froject | Help
Build Fb
Build And Offline Simulation F7
Build And Online Simulation F8

Online Simulation

Stop

Build And Download
Download

6.3.9.5.1 Build

Once the project is compiled successfully, it creates a build. This build then needs to be transferred to the
Recorder. If there are any errors during the preparation of the build, it will be shown in the output window
just below the screen working area. If the Output screen is not visible below the screen working area, select
it via Menu, “View”, and then click “Output” or apply “Reset window layout” from the Menu-*View”

Qutpuk

Screens preparing...

Screenl images0/0 objects0/0
UserScripts checking...

Objects checking...

Alarms checking...

Scheduler checking...

Datalogs checking...

Recipes checking...

Build started._.

Build succeeded.

& After creating a build, if any errors are shown at Output window, do not attempt to download the
application from PC to Recorder, or PC to USB flash disk first clear the errors and make sure that
compilation errors are not present before transferring the application to the Recorder.

6.3.9.5.2 Build & Offline Simulation

First, it creates a build, then runs an Offline simulation.

It is used to test the application on the PC before downloading the application to the Recorder,
without connecting a PLC to either PC or Recorder. It is possible to enter some values for the tags via a
table to check how the application would appear during run time.

== OffLine Simulator

Tag Currenfyal Sefial -
Tagl 12

Tag3 1]

Tagd 0.0738529565553987 J
Tagh 58. 4416722356357

Tagk 1]

Tag? 0.39426453427693

Tagh 0394264934 27699

Tagd 1]

Tagll ] LI

Enter a value under the “SetVal” column, then press the enter key on your keyboard. It will accept, then
show at “CurrentVal”. You will now be able to see these values in objects linked with the specific tag.
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m It is better to run offline simulation frequently say once in a couple of hours or after
completing specific screen editing by application engineer to verify how it will works on a Recorder so that if
there are any compilation errors, it is easier to locate and rectify them.

6.3.9.5.3 Stop

It is used to stop a simulation on the PC. When Offline simulation is running, click the Icon to stop the
current running simulation. See the picture below. It is located beneath the “help” dropdown menu.

File Edit Format View Objects Project Help
A-2H OO b @A X A EE & »OE e -3
(E# S |12 & ST ok o 53 5] B (ote 30 U0 @ | & 2F 23 a2 5] [H

m If Offline simulation or online simulation is already running on the PC, and the user attempts to run it
again, the build will fail. It prompts an error message similar to the following

Screen1

Build Started....

Could not write to Output file “C:\Program Files\Project\Recorder\Panel.exe”

“The process cannot access the file because it is being used by another process”

Build Failed

In the case of the above message is prompted, click the Stop icon a couple of times and make sure
that icon is not available in Taskbar. Click “Build” once again, then run the simulation.

6.3.9.5.4 Build & Download
It is to build first and then download the application from PC to Recorder.

6.3.9.5.5 Download

It is to download the application from PC to Recorder
Available Options

i) PC to Recorder via Ethernet
i) Removable Disk to Recorder via USB flash disk

PC to Recorder via Ethernet:

% After creating an application, create a build on the PC, and make sure there are no
compilation errors.
Connect Ethernet cable between PC and Recorder
In editor software, set Environment for Download via Ethernet and enter the IP
address of the Recorder. In Environment, Select “Ethernet” at Download, then click
the “OK” button.

In editor software, click “Project”, then click “Download” or click the 3 icon.

The software will build and transfer the application from the PC to the Recorder. If
there are any errors during compilation, they need to be fixed. Once the compilation
errors are fixed, please attempt to download again.

K/
L X4

7/
X

L)

7/
X

L)

7/
X

L)
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Environment...

Download and Upload
Snap and Grid
Object default setting Ethernet

192.168.0.203

Removable disk to Recorder

% After creating an application, create a build in the PC and make sure there are no
compilation errors.

+«+»  Connect USB flash disk into PC via USB port.

«» In Recorder editor software, set “Environment” to Download via Removable disk. In

Environment, Select “Removable disk” at Download and then, click the “OK” button.

In Recorder editor software, click “Project”, then click “Download” or click at ¥ icon.
The application will transfer from the PC to the USB flash disk.

Insert USB flash disk in Recorder.

Switch on Power to the Recorder. Press “Load”, select Path of project files, then press
‘Load” button near path selection.

It transfers the application from the USB flash disk to the Recorder.

3

%

3

%

X3

€

X3

S

*
°e

6.3.9.5.6 Project status

Project Status...

It is used for project management purposes and to know the limits and usage of objects.
Project used time: It shows how much time a project has been opened for editing purpose.

FDC_PR-Series_User_Manual_UMFPRO01-A_Jan-2021.docx Page 393 of 487



7. Web Server

It is used to view Paperless Recorder from a Remote location via the Internet.

7.1 Requirements

System IBM PC compatible computer with Intel Pentium |V or above
Operating System | Windows XP or above

Memory 1GB

Hard Disk 5 GB Free Space on the hard disk

Communication Porty Ethernet Port

Browser Internet Explorer 10 or above, Google Chrome

IP Address Static IP from Internet Service Provider

Obtain a Static IP address from your Internet Service Provider (ISP). This IP address should be unique.
Once the IP address is configured in the Recorder, use a Ping Instruction from the DOS prompt first to verify
there is successful communication between the Record