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Disclaimer

The information contained in this document is
subject to change without notice. Precision
Digital Corporation makes no representations

or warranties with respect to the contents hereof;
and specifically disclaims any implied warranties
of merchantability or fitness for a particular
purpose.

A\ cAUTION

Read complete instructions prior to installation
and operation of the scanner.

A\ WARNINGS

Risk of electric shock or personal injury.

This product is not recommended for life support
applications or applications where malfunctioning
could result in personal injury or property loss.
Anyone using this product for such applications
does so at his/her own risk. Precision Digital
Corporation shall not be held liable for damages
resulting from such improper use.

Failure to follow installation guidelines could
result in death or serious injury. Make sure only
qualified personnel perform the installation.

Never remove the scanner cover in explosive
environments when the circuit is live.

Cover must be fully engaged to meet
flameproof/explosion-proof requirements.

& WARNING
Cancer and Reproductive Harm - www.P65Warnings.ca.gov

Limited Warranty

Precision Digital Corporation warrants this
product against defects in material or
workmanship for the specified period under
“Specifications” from the date of shipment from
the factory. Precision Digital’s liability under this
limited warranty shall not exceed the purchase

value, repair, or replacement of the defective unit.

See Warranty Information and Terms &
Conditions on www.predig.com for complete
details.

© 2022 Precision Digital Corporation.
All rights reserved.

Introduction

The explosion-proof ProtEX-MS2 and ProtEX-MFI
Super Snoopers are serial input RS-485 Modbus®
RTU scanners. These Modbus devices are ideal for
hazardous areas or safe areas in need of a rugged
solution. The ProtEX-MS2 has a two-line decimal
display. The ProtEX-MFI top line displays level in feet
and inches up to 399 ft, 11 and 15/16 inches. It
includes a 20 segment tank level indicator.

Each scanner can accept up to 16 Modbus process
variables (PVs), from up to 16 devices. The scanners
automatically cycle through the PVs, with the ability to
manually cycle PVs or pause scanning.

Up to four math channels (CV1-CV4) may be used to
perform math functions on any of the input variables.
Math functions include sum, difference, weighted
average, ratio and more. Nested math functions may
be used in these math equations, allowing for
complex math functions.

The display is programmable to show any input, math
channel, units, or tags, on a variety of display
combinations between the top and bottom displays.

Standard features include SafeTouch through-glass
buttons for operating the scanner without removing
the cover, a backlight that makes the display mode
visible in any lighting condition, 511 points of input
data logging, and two open collector pulse or alarm
outputs. A 4-20 mA output is available as an option.

The enclosure is provided with three threaded conduit
holes and integrated pipe or wall mounting flanges.
One conduit plug is installed, and included in the
explosion-proof approvals.

Free, PC-based, ScanView EX software that connects
to the scanner via the PDA8068, PDA7485-I, or the
PDA8485-1 is available for programming and setup of
the instrument.

The instrument can also be programmed using the
four SafeTouch through-glass buttons, without
removing the cover, or with four internal push-buttons.

The PD6830X includes on-board data logging of up to
511 points.


http://www.p65warnings.ca.gov/
https://www.predig.com/
https://www.predig.com/pda8068
https://www.predig.com/pda7485
https://www.predig.com/pda8485
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Ordering Information

Model

Description

PD6830-AX0-I-2

Modbus RS-485 RTU scanner,
9-30 VDC power.

PD6830-AXA-1-2 | Modbus RS-485 RTU scanner,

isolated 4-20 mA output,
9-30 VDC power.

PD6830-AX0-I-L

Modbus RS-485 RTU scanner,
feet & inches display,
9-30 VDC power.

PD6830-AXA-I-L | Modbus RS-485 RTU scanner,

feet & inches display,
isolated 4-20 mA output,
9-30 VDC power.

Accessories

Model

Description

PDAPLUG75

3/4" Metal Conduit/Stopping Plug

PDAO001

3/4" M-NPT to F-M20 Reducer

PDA0002

3/4" M-NPT to 1/2" F-NPT Reducer

PDA1024-01

24 VDC Power Supply for DIN Rail

PDA8068

USB Serial Adapter for Programming

PDA7485-

PDA7485 RS-232 to RS-485 Converter

PDA8485-I

USB to RS-485 Isolated Converter

PDAG6846

Steel 2" U-Bolt Kit. All Material: Zinc
Plated Steel; (1) U-Bolt for 2" Pipe with
(2 each) Washers, Lock Washers, and
Nuts.

PDA6846-SS

Stainless Steel 2" U-Bolt Kit. All
Material: Stainless Steel; (1) U-Bolt for
2" Pipe with (2 each) Washers, Lock
Washers, and Nuts.

PDA-SSTAG

Custom Stainless Steel Tag (see
website for convenient ordering form)

PDA1024-01 24 VDC Power Supply

The PDA1024-01 is a DIN rail mounted 1.5 A,
24 VDC power supply that can be used to power
the PD6830X.

PDAB8068 USB Serial Adapter

3

The PDAB068 USB serial adapter is used to connect
the PD6830X directly to a computer via USB. It is
intended to be used for programming only. No live
monitoring is possible with this module.

PDAG6846 2" U-Bolt Kits

The PDA6846 U-Bolt Kits provide a convenient way to
mount the PD6830X to 1.5" or 2" pipes. They are
available in steel and stainless steel.

PDA-SSTAG Stainless Steel Tag

The PDA-SSTAG is a laser etched stainless steel tag
that can be customized with three lines of text. Each
tag comes with a stainless steel wire and lead seal for
easy mounting wherever you need.


https://www.predig.com/model/PDAPLUG75
https://www.predig.com/pda0001
https://www.predig.com/pda0002
https://www.predig.com/pda1024-01
https://www.predig.com/model/PDA8068
https://www.predig.com/pda7485
https://www.predig.com/pda7485
https://www.predig.com/pda8485
https://www.predig.com/pda6846
https://www.predig.com/pda6846
https://www.predig.com/pda-sstag

Helpful Videos

The following videos might be of interest.

ProtEX Explosion-Proof Meter

Introduction
Learn about all the meters in the ProteX Series.

https://www.predig.com/videos/rJsvL _8PEyc

ProtEX Approvals Overview
The ProtEX Series carries extensive
international approvals for hazardous areas.

e

Watch on (8 Youlube

https://www.predig.com/videos/CTsNXQeRqTA

ProtEX Enclosure Unique Features
Learn about the unique features of the ProtEX
Series enclosures.

A t~=Ling screw, pipe mounting flanges, and a specially designed
Wwatchon @Youlube yunting groove on the rear make it easy to install securely

https://www.predig.com/videos/SWWKJ3L8ibo
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Introduction to ProtEX SafeTouch
Programming

Through-glass buttons make programming easy
without removing the enclosure’s cover.

‘ To activate a button:

ness one finger to the glass directly
ler the marked button area

https://mwww.predig.com/videos/SafeTouch Buttons

PD6830 ProtEX Pulse Input Flow
Rate/Totalizer
Learn all about the PD6830.

/
oy

1 Explosion-Proof
\ Pulse Input Rate/Totalizer
@ & Youlube 3

https://www.predig.com/videos/9Wwar2-G3j8

Vantageview Series Introduction

This series designed for use in safe areas
delivers the same functionality of the ProtEX
Series in a rugged plastic enclosure.

mer Vantageview Series Short Introduction



https://www.predig.com/videos/rJsvL_8PEyc
https://www.predig.com/videos/CTsNXQeRqTA
https://www.predig.com/videos/SwWKJ3L8ibo
https://www.predig.com/videos/SafeTouch_Buttons
https://www.predig.com/videos/9Wwar2-G3j8
https://www.predig.com/videos/OC_trhGqTwU
https://www.predig.com/videos/rJsvL_8PEyc
https://www.predig.com/videos/CTsNXQeRqTA
https://www.predig.com/videos/SwWKJ3L8ibo
https://www.predig.com/videos/SafeTouch_Buttons
https://www.predig.com/videos/9Wwar2-G3j8
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Specifications

Except where noted all specifications apply to operation at +25°C.

General

Display

Top Display Five digits (0 to 99999),
0.7" (17.8 mm) high,
7-segment,
automatic lead zero
blanking.

Data Logging

Up to 511 records, recorded 4/day at
specific times or at defined time intervals.
Record contains first eight enabled Mod-
bus PVs; C1-4 if enabled; date; time, and
log number.

Isolation

All Models: 500 V power-to-RS-485

serial communications

-AXA Models: 500 V power-to-analog
output

Bottom
Display

Seven alphanumeric
characters,

0.4" (10.2 mm) high,
14-segment,
automatic lead zero
blanking.

Symbols High alarm, low alarm,
SafeTouch button sleep

mode/disable, password lock

Environmental

Operating temperature range: -40 to 75°C
Storage temperature range: -40 to 75°C
Backlight deactivated below
temperatures = -20°C

Relative humidity: 0 to 90% non-
condensing

Printed circuit boards are conformally
coated.

Feet & Inches
Display
(-L Models)

Top Display Feet & Inches,
0.60" (15.2 mm) high,
0to 39977 11%%/,4 N
7-segment, programmable
1/16 or 1/8 fraction display

Non-Volatile
Memory

All programmed settings are stored in non-
volatile memory for a minimum of ten
years if power is lost.

Connections

Screw terminals accept 12 to 22 AWG
wire

Bottom
Display

Seven Characters,
0.4" (10.2 mm) high,
14-segment, 7-digits

Tank Level
Indicator

20-segments, F (Full)
and E (Empty)

Alarm
Indication

High and low alarm

Backlight White

Display
Assignment

Top and Bottom Display*: Process
Variables (PV); Alternating PV and Units,
Tag and PV, or Tag, PV, and Units.
Bottom Display: All Top Display Options
or Off

Units and tag independent for each PV.
* On feet and inches display models, top
display used only for level Modbus
process variables or math channels.

Enclosure

Explosion-proof die-cast aluminum with
glass window, corrosion resistant epoxy
coating, copper-free (0.3%)

Color: blue.

NEMA 4X, 7, & 9, IP68.

Conduit connections:

Three %" NPT threaded conduit openings.
One %" NPT metal plug with 12 mm hex
key fitting installed. Additional conduit
opening configurations and plugs may be
available; verify quantity and sizes on
specific device labeling during installation.

Mounting

May be mounted directly to conduit. Two
slotted flanges for wall mounting or NPS
14" to 2%2" or DN 40 to 65 mm pipe
mounting. See Dimensions on page 14.

Display
Orientation

Display may be mounted at 90°
increments
up to 270° from default orientation.

Backlight

White; it can be disabled/enabled in the
Advanced - System menu. The backlight
is automatically turned off below -20°C.

Overall
Dimensions

5.67"x 5.24" x 4.88" (W x H x D)
(144 mm x 133 mm x 124 mm)

Weight

5.00 Ibs (80 0z, 2.27 k)

Alarm
Indication

Flashing display plus HI/LO indicators

Scan and
Update Rate

Ambient > -20°C: Modbus PV scan rate
programmable from 2 to 99 seconds per
PV. Tag and units programmable for 1 to 5
second alternation.

Ambient < -20°C: All Modbus scan,
alternating units and tags 1 update/10
seconds minimum.

Warranty

3 years parts and labor. See Warranty
Information and Terms & Conditions on
www.predig.com for complete details.

Underrange

Upper Display: Decimal display flashes
-9939

Level display flashes to 393" { 15/,4 N
Lower Display: Flashes -399594

Overrrange

Upper Display: Decimal display flashes
ngﬁﬁ ey Py

Level display flashes to 33577  {15/,4 N
Lower Display: Flashes 939959

Programming
Method

Four SafeTouch through-glass buttons
when cover is installed. Four internal
pushbuttons when cover is removed.
Free ScanView EX software.

Password

Restricts modifications of programmed
settings to require re-entering the
password to make changes.

Input Power

9-30 VDC, 2.2 W
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Modbus Operating Modes

Master

Processes and displays data read from
Modbus RTU slave devices. Up to 16
process variables (PVs) from up to 16
slave devices. Each PV programmed
individually.

Slave

Processes data sent to it from a Modbus
RTU master device.

Note: Refer to Modbus Register Tables at
https://www.predig.com for details.

Snooper

Listens to the Modbus traffic and picks up
a specific register or registers being polled
by a Master device from a specific slave
device and processes the data being read.
Up to 16 process variables (PVs) from up
to 16 devices.

If multiple registers are polled by the
master with one command, only the first
returned value will be read.

Master Poll
Time

0.1 to 99.9 sec. Time between read-
commands.

Master
Timeout

0.1 to 99.9 seconds. Time elapsed after a
poll request is made before the scanner
considers that request to have failed.

Number of
Retries

1-99. The number of retries the scanner
will make when requesting data before
reporting an error condition on the PV.

Snooper
Response
Time

0.1 to 99.9 seconds. Time since the last
PV update the before being considered an
error.

Slave Timeout

0.0 to 99.9 seconds. Time elapsed after
the last data received from a master before
the scanner considers the data to be out of
date. Programming 0O disables the timeout,
and PV data will be displayed indefinitely
despite not being updated regularly.

Serial Communications

Protocol

Modbus® RTU

Scanner Id

1 — 247. Specifies the address of the
PD6830X.

Baud Rate

1,200; 4,800; 9,600; 19,200; 38,400;
57,600; or 115,200 bps

Modbus Scanner Process

Variables

PV Inputs

Up to 16 independently programmed
Modbus process variables (PVs) may
be scanned (Master mode) or detected
(Snooper mode). Each of the 16
Modbus PVs may be enabled or
disabled.

Slave Id

Specifies which device on the bus to
monitor. Valid for Master and Snooper
modes only.

Assign the slave ID or address (1-247)
of each of the devices containing the
process variables to be displayed
(Slave ID for PV1-16).

Register Number

Specifies which register(s) to read in
the devices on the bus.

5 Digit Function 03: 40001-49999;

04: 30001-39999; or 65: 1-9999.

6 Digit Function 03: 400001-465535 or
04: 300001-365535; or 65: 1-65535.
Range is dependent on Function Code
selection (03, 04, or 65)

Will read 2 registers for Long integer
and Floating point data types; the
register entered and the next
consecutive register number.

Valid for Master and Snooper modes
only.

Function Code

03, 04, and 65 (used to read 32 bit
registers). Master & Snooper modes
only.

Data Type

Select the data format of the PVs.
Select between short integer (2 byte),
long integer (4 byte), or floating point
(4 byte). Slave mode uses floating
point only.

Byte Order

Integer data programmable as binary
or BCD, and signed or unsigned. Byte
order selectable as big-endian (1234),
little-endian (4321), byte swap big-
endian (2143), or byte swap little-
endian (3412). Byte swap unavailable
for short.

Transmit Time Programmable between 0 and 199 ms

Delay

Parity/Stop Bit Even, odd, none with 1 stop bit, or none

with 2 stop bits

Byte-to-Byte
Timeout

Max of 1.5 character times or 750 pus

Note: Refer to Modbus Register Tables at www.predig.com for details.
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Math Channels

Math Result
Chanels

Four math channels CV1-CV4.
Each math channel may be
programmed for a math function.

Math Functions

Parameter 1 (PARL), parameter 2
(PAR2), and parameter 3 (PAR3)
independently programmable for each
math channel C1-C4.

Math Function Function Setting
Addition PARL + PAR2 I
Difference PAR1 - PAR2 IIF
Multiplication PAR1 * PAR2 MLTT
Division PAR1/PAR2 DIVIIE
Absolute diff. Abs(PAR1 - PAR2) IIFABS
Weighted avg. ((PARL - PAR2)*PAR3) +PAR2 UiV
Draw ((PAR1/PAR2) — 1) * PAR3 IRAL
Ratio (PAR1/ PAR2) * PAR3 RATID
Concentration PAR1/ (PARL + PAR2) * PAR3  LONCEN
Constant Constant CONGT
Long Integer Constant LONG
Floating Pt. Constant FLORAT
None Disable INONE
Absolute Value Abs(PAR1) R3S
Square Root \(PAR1) SOk

Parameter Parameter 1 (PAR1), parameter 2

Selection (PAR2), and parameter 3 (PAR3)
selectable as: Modbus PV1-16, math
channel CV1-4 or any math function.

Parameter Defining parameter 1 or 2 as a math

Nested Math

function will prompt for level 2
parameter 1 (L2P1), level 2 parameter
2 (L2P2), and/or level 2 parameter

3 (L2P3). Level 2 parameters function
identically as parameter 1 and 2 for
nested math functions.

10

Instruction Manual

4-20 mA Transmitter Output

Output Source

Modbus PV 1-16, math channel 1-4, or
disabled

Scaling Range

4.000 to 20.000 mA for any display range.

Disable If disabled, the output will output 3.2 mA
Calibration Factory Calibrated:

0.0 to 1000.0 = 4-20 mA output
Underrange  Output Underrange: 3.8 mA
Overrange Display Overrange: 20.5 mA

Output Overrange: 20.5 mA
Accuracy + 0.05% span + 0.004 mA
Temperature  0.08 pA/°C max from -40 to 75°C ambient
Drift

External Loop
Power Supply

30 VDC maximum

Output Loop
Resistance

Power supply Minimum Maximum
24 VDC 10Q 750 Q
30 VvDC 100 Q 1100 Q

Open Collector Outputs

Qutput Two open collector pulse outputs.

Assignment  Individually programmable for Modbus PV,
math channel, constant timed pulse output;
quadrature outputs (requires Out 1 and
Out 2), or off.

Rating Isolated open collector, sinking NPN,

30 VDC @ 150 mA max.

Alarm Output

Assign to Modbus PV 1-16 or math
channel 1-4, for high or low alarm trip
point.

Alarm 0-100% FS, user selectable
Deadband
Alarm Front panel ACK button resets output and

Acknowledge

screen indication.

Pulse Output
Count

The pulse output count (CELINT) is
programmable from 0.000001 to 9999999.
PV and math channels generate a frequency
equal to the PV or math value divided by the
Count value.

Pulse Output

Unless otherwise stated, pulses are 50%

Pulse Width  duty cycle for required frequency.

Pulse Output 5 kHz, pulse width at 50% duty cycle.
Maximum If the outputs exceed 5 kHz, the scanner
Frequency will display PULSE TVERRNG

Quadrature Output set to quadrature will lag the other
Output pulse output by 90° (1/4 duty cycle) at

output frequency. Minimum 1 Hz

Timer Output

Programmable on and off time, repeating
cycle. Minimum period 0.1 second,
maximum 100,000 seconds.

Minimum pulse time 0.01 second,
maximum 10,000 seconds.
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ScanView EX Programming
Software

System Windows® 7/8/10 (Windows 32-bit or
Requirements 64-bit operating systems)
Communications PDA8068 Meter-to-USB Adapter for
programming,
PDA7485-1 RS-232 to RS-485 Isolated
Converter (Cable not included),
PDA8485-1 USB to RS-485 Isolated
Converter (Cable not included).

Protocol Modbus RTU

Scanner Address 1-247

Baud Rate 1200 bps to 115,200 bps
Configuration Configure one scanner at a time.

File format: Saved as “.mve".
Printing: Configuration can be printed.
Monitor file format: Saved as ".mcf".
Data Logging Saved as “.csv” file format.
Report

i ;
ScanView EX BESREa

@ @ =] ¥

monitor D
PVs
01 0.4ua1 [[sv2 1302 |ovs 0.0ues3 |[pva OVeryus
J
s 37400es |we  7710ues vr 247007 |[ve 3.0uus
ovs 100.0 s |10 0.0 uess oyt 200.0 11 |[pvr 0.0z
}wu 300wt |[rvse 25 uu | fovis 4.0uw1s |[rvs 3.5uun
math / pulse
2 02001 |
OC status
1 2
=3 scanstatus 024649 rate ® -  datalogging off

The Monitor window is used for monitoring up to 16 process
variables; each is programmed individually to display information
in selected engineering units with custom tags.
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display
upper display PV display setup math display setup
Y ) e EOITR e T S -0 BT -cr ]
o R o EEITD ; GO . e
lower display w2 Wi ov2 o
L =) m 5] iad) W
e T 2 EETR ok size indicator
] e maxreadng ot
dwell tmes 1
G PSR i S
Zeeconds v e e EETR o G
unitz daplay tme 20 WU
20c0m w7 TR s EETD
scan dwell ime ok "
2seconds~ OO o Y oo}
BT

--———->-—-/--—- "1
The Display window is used for programming the upper
display, lower display, dwell times, PV display setup, math
display setup, and tank size indicator.

mode PVsetup [
slave ID
master PV setup functoncode 2
pollme e slave register
2 e w1 Ofset 40000 6t [J
tmeout L jnos }
= = ne e m
number of raries
M@ datatype o m
LSS jos }
slave
wmeout s = bnos §
P byte format 2]
: kot e jogs }
snooper wnT O 3
response tmeout — cancel
- w0 frgs
EESZial]  contgurstion  C\PDC\ScanView EX 1 ZMeter Data)_MetirOetault_Dec mve

The Mode/PV Setup window is used for selecting master,
slave, or snooper modes and setting up from 1-16 PVs.

ScanView EX

data logging

settme on-board data log setup PC data log setup
date. * log st teve method

R 8 ogsme 1 intorval

sme 00

w el (e .

logtme 2

e ( fro
ot comper e wd e |

setsme September 02 2014 14 40
T

download log R
tag srme intervat

ECSioN 1 | Decmve

B

The Data Logging window is used to set the computer and
meter time/date, set the on-board data log set time or time
interval method, set PC data log intervals and time units, and
manual control of PC data log with start/stop buttons.

For detailed programming software instructions or to download
ScanView EX software, visit predig.com/scanview-ex.
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Electromagnetic Compatibility

FM Explosion-proof for use in:
Class |, Division 1, Groups B, C and D
Dust-ignition proof for use in:

Class Il/1ll, Division 1, Groups E, F and G; T6

Flame-proof for use in:

Class |, Zone 1, AEx d Group IIC; T6
Protection by Enclosure:

Zone 21, AEx tb llIC; T85°C
Ta=-40to 75°C.

Enclosure: Type 4X, IP66.
Certificate number: 3040391

CSA Explosion-proof for use in:
Class |, Division 1, Groups B, C and D
Dust-ignition proof for use in:

Class II/lll, Division 1, Groups E, F and G; T6

Flame-proof for use in:

Zone 1,Exd IICT6

Ta =-40to 75°C.

Enclosure: Type 4X & IP66/IP68.
Certificate number: 2325749

ATEX @ I 2 G D. Flame-proof for use in:
Zone 1, Ex d IIC T6 Gb
Protection by Enclosure for use in:
Dust Atmospheres (Zone 21)
Ex tb IIIC T85°C Db IP68.
Ta =-40°C to +75°C
Certificate number: Sira 10ATEX1116X

IECEX Flame-proof for use in:

Zone 1, Exd IIC T6 Gb

Protection by Enclosure for use in:

Dust Atmospheres (Zone 21)

Ex tb IIIC T85°C Db IP68.

Ta =-40°C to +75°C

Certificate number: IECEx SIR 10.0056X

Special Conditions for Safe Use:

Use suitably certified and dimensioned cable entry
device and/or plug. The equipment shall be installed
such that the supply cable is protected from
mechanical damage. The cable shall not be subjected
to tension or torque. If the cable is to be terminated
within an explosive atmosphere, then appropriate
protection of the free end of the cable shall be
provided.

Year of Construction:

This information is contained within the serial number
with the first four digits representing the year and
month in the YYMM format.

For European Community:

The PD6830X must be installed in accordance with
the ATEX directive 2014/34/EU, and the product
certificate Sira 10ATEX1116X.
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EN 61326-1

Safety requirements for
measurement, control, and
laboratory use — Industrial Group 1
Class A ISM emissions
requirements

EN55022

Class A ITE emissions requirements
EN61000-6-4

Emissions for heavy industrial
environments - Generic

Emissions

Radiated
Emissions

Class A

EN 61326-1 Measurement, control,
and laboratory use — Industrial
EN61000-6-2 Immunity for heavy
environments - Generic

Immunity

ESD +4 kV contact, £8 kV air

RFI — 80-1000 MHz @ 10 V/m,
Amplitude 1.4-2.0 GHz @ 3 V/m,
Modulated 2.0-2.7 GHz @ 1 Vim,

80% AM (1 kHz)
EFT +2 kV DC mains, +1 kV other
Telco Surge 1 kV
CRFI 3V, 0.15-80 MHz, 1 kHz 80% AM

Power Frequency 30 A/m 70% V for 0.5 period
Magnetic Field




EU Declaration of
Conformity

EU Declaration of Conformity is available in the
Documentation CD provided with the product under
the EU DoC menu.
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Safety Information

Read complete instructions prior to installation and
operation of the scanner.

Installation and service should be performed only
by trained service personnel. Service requiring
replacement of internal components must be
performed at the factory.

Disconnect from supply before opening enclosure.
Keep cover tight while circuits are alive. Conduit
seals must be installed within 18" (450mm) of the
enclosure.

Verify that the operating atmosphere of the meter
is consistent with the appropriate hazardous
locations certifications.

If the scanner is installed in a high voltage
environment and a fault or installation error occurs,
high voltage may be present on any lead.



Installation

For Installation in USA: The PD6830X must be
installed in accordance with the National Electrical
Code (NEC) NFPA 70.

For Installation in Canada: The PD6830X must be
installed in accordance with the Canadian Electrical
Code CSA 22.1.

For European Community: The PD6830X must be
installed in accordance with the ATEX directive
2014/34/EU and the product certificate Sira
10ATEX1116X.

e Installation and service should be performed only
by trained service personnel. Service requiring
replacement of internal components must be
performed at the factory.

e Disconnect from supply before opening
enclosure. Keep cover tight while circuits are
alive. Conduit seals must be installed within
18" (450mm) of the enclosure.

Wiring connectors are accessed by opening the
enclosure. To access electrical connectors, remove
the 2 captive screws, then disconnect the ribbon
cable from the display module and set the display
module aside.

Unpacking
Remove the scanner from box. Inspect the packaging

and contents for damage. Report damages, if any, to
the carrier.

If any part is missing or the scanner malfunctions,
please contact your supplier or the factory for
assistance.

Pre-Installed Conduit Plug

The PD6830X typically includes three %" NPT
threaded conduit openings and one %" NPT metal
conduit plug with 12 mm hex key fitting installed.
Additional conduit opening configurations and plugs
may be available; verify quantity and sizes on specific
device labeling during installation. The pre-installed
plug and its installation are included in the hazardous
area approvals.

The conduit/stopping plug included in a typical
PD6830X has an internal 12 mm hexagonal socket
recess for removal.

e Inhazardous areas, conduit and conduit/stopping
plugs require the application of non-setting
(solvent free) thread sealant. It is critical that all
relevant hazardous area guidelines be followed for
the installation or replacement of conduit or plugs.
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Mounting

The PD6830X has two slotted mounting flanges that
may be used for pipe mounting or wall mounting.
Alternatively, the unit may be supported by the
conduit using the conduit holes provided.

Refer to Figure 1.

e Do not attempt to loosen or remove flange bolts
while the scanner is in service.

Dimensions

All units: Inches (mm)

<« 525 (133.4)—>‘

5.65
(143.5)

3.22 (81.9)

l

Figure 2. Enclosure Dimensions —
Side Cross Section View

Download free 3-D CAD files of these
instruments to simplify your drawings!

redig.com/documentation-cad



https://www.predig.com/documentation-cad

PD6830X Explosion-Proof Modbus Scanners

Cover Jam Screw

The cover jam screw should be properly installed
once the scanner has been wired and tested in a safe
environment. The cover jam screw is intended to
prevent the removal of the scanner cover in a
flameproof environment without the use of tools.
Using a M2 hex wrench, turn the screw clockwise until
the screw contacts the scanner. Turn the screw an
additional ¥4 to ¥ turn to secure the cover.

A\ CAUTION

e Excess torque may damage the threads and/or
wrench.

Connections

To access the connectors, loosen the cover jam
screw (if tightened) with an M2 hex wrench, remove
the enclosure cover and unscrew the two captive
screws that fasten the display module into the
enclosure. Disconnect the ribbon cable and remove
the display module. RS-485 serial connections are
made to a removable terminal block on the back of
the display module. Power and signal connections are
made to a barrier terminal connector in the base of
the enclosure. Grounding connections are made to
the two ground screws provided on the base — one
internal and one external. Use proper grounding
techniques for explosion-proof areas and observe all
local and national electric codes.

D+ RS-485 data B (non-inverting) connection
D- RS-485 data A (inverting) connection

G RS-485 shield ground connection

P+ DC Power positive terminal connection

DC power supply input return/negative,

COM
reset contact closure common

RST Contact closure reset pull-up to 1.8 VDC

Pulse input signal positive terminal
S+ connection (Refer to LIM6830XPulse
for instructions).

Pulse input signal negative terminal
S- connection (Refer to LIM6830XPulse
for instructions).

OC1+ Open collector output 1 positive terminal

OC1-  Open collector output 1 negative terminal

OC2+ Open collector output 2 positive terminal

OC2-  Open collector output 2 negative terminal

4-20 mA transmitter output DC power

LP+ . . .
positive terminal connection.

4-20 mA transmitter output DC power
negative terminal connection.

Refer to Figure 3 and Figure 4 for terminal positions.
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A\ WARNINGS

Observe all safety regulations. Electrical wiring
should be performed in accordance with all
agency requirements and applicable national,
state, and local codes to prevent damage to the
scanner and ensure personnel safety.

Static electricity can damage sensitive
components.

Observe safe handling precautions for
static-sensitive components.

Use proper grounding procedures/codes.

If the scanner is installed in a high voltage
environment and a fault or installation error
occurs, high voltage may be present on any lead
or terminal.

Board tc Board
Interconnect

XXX

+ COM | RST | S+ - | oCc1+| oC1- | OC2+ | OC2-

Figure 3. Connector Board Mounted in Base of
Enclosure

THRU-GLASS
BUTTONS

ON  OFF

D+
]

Board to Board
Interconnect
D-

[

INPUT LEVEL

mv V IS0

Figure 4. Connectors & Switches on Rear of Display
Module




Wiring Diagrams

DC Power Connection

DC power is wired to terminals P+ and COM as shown
in Figure 5. To maintain input isolation, a separate
power supply must be used to power the isolated

4-20 mA transmitter as shown in Figure 6.

V‘ V‘ V‘ V‘ V‘
N (N AN AN AN A

P+ JcoM[RsT[ S+ [ s- &

Figure 5. DC Power Connections

4-20 mA Transmitter Output
Connections

Output connections are made to two terminals labeled
LP+ and LP-. Connect to an input device such as a
remote display or chart recorder as shown in Figure 6.

- + + -
4-20 mA Input Power
Device Supply

IR
A AN A

LP- [ LP+

Figure 6. 4-20 mA Output Connections
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RS-485 Signal Connections

The scanner includes a 3-wire RS-485 serial
connection. The cabling used for an RS-485 serial
communications network should always be a high
quality cable such as Belden 8162 or Alpha 6203C. A
3-wire system requires two twisted pairs (the extra
twisted pair is needed for the signal ground).

ProtEX RS-485 DEVICE
D+ ' DATA
D- ! | DATA
G | IGND

—_—— — — — — —_——

ProtEX RS-485 DEVICE
D+ DO
D- | — DO
G | ' DI
________ — DI

Figure 8. RS-485 5-Wire Serial Connections

Open Collector Output Connections

Open collector output 1 and 2 connections are made to
terminals labeled OC1+ and OC1-, and OC2+ and
OC2-. Connect the alarm or pulse input device as
shown in Figure 9.

5-30 VDC
150 mA MAX

o o .
g Alarm Indicator/
o—+* E Pulse Counter
(e.g. PD6300)
o

Figure 9. Open Collector Output Connections
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Setup and Programming SafeTouch Buttons

. The PD6830X is equipped with four sensors that
Overview operate as through-glass buttons so that it can be
Setup and programming is done through the infrared programmed and operated without removing the
through-window SafeTouch buttons, using the cover (and exposing the electronics) in a hazardous
mechanical buttons when uncovered, or with area. These buttons can be disabled for security by
ScanView EX programming software. There are two using the THRU-GLASS BUTTONS switch and
slide switches located on the display module. One selecting the OFF setting. This switch is located on
switch is used to lock or unlock the SafeTouch the back of the removable electronics module.
Buttons. The other switch is used to configure the SafeTouch Button Operation
pulse input

To actuate a button, press and remove one finger

(Refer to LIM6830XPulse for instructions). to the glass directly over the marked button area.

ScanView EX PI’OQ rammin g Remove finger to at least 4 inches away from the
window in between button activations. SafeTouch

Software and mechanical buttons may be held to cycle through
menus or digits in place of repeatedly pushing a
button.

d) SafeTouch Power Save Mode

(Symbol shown on -2 decimal models only)
SafeTouch buttons enter a power saving mode
after three minutes of inactivity. This mode is
indicated by a power symbol ((D) appearing in the
lower right of the display. Only the MENU button
is monitored in this mode. To activate the

The fastest and easiest way to program the meter is using SafeTouch buttons, press and hold the menu

the free ScanView EX programming software. This button for up to five seconds. The display will
software greatly simplifies the programming process and read AWAKE, and the SafeTouch buttons will be
allows the user to save configuration files for later use. fully enabled.

The ScanView EX software requires one of several SafeTouch Disabled Mode

options to connect to a PC depending on the PC’s When the cover is removed, the four mechanical
hardware; The PDA8068 USB serial adapter, buttons located next to the sensors may be used.
PDA7485-1 RS-232 to RS-485 converter, or the The sensors are disabled when a mechanical
PDA8485-1 USB to RS-485 Isolated Converter to button is pressed and will automatically be re-
connect the PC to the meter. enabled after 60 seconds of inactivity. The

SafeTouch power symbol ((')) will blink in the
ScanView EX lower right of the display if the buttons are
. disabled due to a mechanical pushbutton being
Done s
o PV setuf W:mp SafeTouch Button Equalize Delay
maset PV o a [ ] The SafeTouch buttons are designed to
o oo w7 | B constantly recalibrate for ambient conditions.
. o When the cover position is changed, the cover is
. = i = removed, or an object is removed that was placed
slave : = over the front window, it may take a moment for
e o the SafeTouch buttons to recalibrate to the
il o o g change in conditions.
Allow up to 2 minutes for the SafeTouch
st CSPOCHho EX . 2¥hker Do, Mool v buttons to recalibrate to new conditions in
-_— ! these cases where the cover position was
. . changed, or the front window is being
To download the ScanView EX programming unblocked.
software, visit predig.com/scanview-ex.
A\ IMPORTANT

e SafeTouch will not work if two or more buttons
are detected as being pressed simultaneously.
Be careful to avoid triggering multiple buttons or
reaching across one button location to press
another.
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SafeTouch Button Tips and
Troubleshooting

The SafeTouch Buttons are designed to filter normal
levels of ambient interference and to protect against
false triggering, however it is recommended that the
SafeTouch Buttons be turned off (slide THRU-GLASS
BUTTONS switch to OFF) if there is an infrared
interference source in line-of-sight to the display or if
the buttons are not needed.

SafeTouch Button Tips:

e To the extent possible, install the display facing
away from sunlight, windows, reflective
objects, and any sources of infrared
interference.

o Keep the glass window clean.
e Tighten the cover securely.
¢ Use a password to prevent tampering.

o If the cover has not been installed and secured
tightly, it may take a moment for the SafeTouch
buttons to properly self-calibrate when the
cover is tightened.

After all connections have been completed and
verified, connect the ribbon cable to the display
module, fasten the display module to the base, install
enclosure cover, and then apply power.

SafeTouch Button Equalize Delay

The SafeTouch buttons are designed to constantly
recalibrate for ambient conditions. When the cover
position is changed, the cover is removed, or an
object is removed that was placed over the front
window, it may take a moment for the SafeTouch
buttons to recalibrate to the change in conditions.

Allow up to 2 minutes for the SafeTouch buttons to
recalibrate to new conditions in these cases where
the cover position was changed, or the front
window is being unblocked.
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Decimal Display

Symbols (-2 Models) Description

Hi High Alarm

LO Low Alarm
Settings Lockout Password

& Enabled
SafeTouch Power
Save/Disable

(U} Flashing: Temporarily

Disabled Due to Mechanical
Button

Feet & Inches Display

Symbols (-L Models) LSl
FT Feet
IN Inches and Fractional Inches
F Tank Full Indicator
E Tank Empty Indicator
Hi High Alarm
LO Low Alarm

Menu Button

¢ Hold the Menu SafeTouch button when in
power save mode (display will show ) to
awaken SafeTouch buttons.

¢ Press the Menu button to enter Programming
Mode.

e Press the Menu button during Programming
Mode to return to the previous menu
selections.

¢ Hold the Menu button for 1.5 seconds at any
time to exit Programming Mode and return to
Run Mode.

¢ Press and hold the Menu button for 3 seconds
to access the Advanced Features of the
scanner.

] Right / Previous Button
Feet & Inches Display Model e Press Previous to manually display the
previous PV or input display.

e Press the Right arrow button in programming
mode to move to the next digit or decimal
position.

e Press the Right arrow button in programming
mode to go backward through most selection
menus.

Up / Next Button
Previous PV or Right Arrow e Press Next to manually display the next PV or
input display.

e  Press the Up arrow button in programming
mode to scroll forward through the menus,
decimal point, or to increment the value of a
digit.

Enter / Scan Button
¢ Press Scan to pause automatic scanning.
Press Scan to resume automatic scanning
when paused.
e Press the Enter button in programming mode
to access a menu or to accept a setting.

PRECISION DIGITAL &

Button Symbol ‘ Description

Menu / SafeTouch Awake

Up Arrow or Next PV

Enter or Start / Pause Scanning °
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Setting Numeric Values

The numeric values are set using the Right and Up
arrow buttons. Press Right arrow to select next digit
and Up arrow to increment digit.

The digit being changed blinks.

Press the Enter button, at any time, to accept a
setting or Menu button to exit without saving changes.

The decimal point is set using the Right or Up arrow
button in the Setup, Decimal Point menu.

Select Next Digit Increment Digit Accept Setting
2 [ A
BODC HODD D />

Setting Alphanumeric Labels
(LABEL)

Fully alphanumeric values are set using the Right
button to select the digit, the Up and Right arrow
buttons to select the digit reading, and the Enter
button to confirm and select the next digit.

Menus using this entering method include tags and
custom units. After selecting the digit, and using the
Up and Right arrows to modify the digit, the display
will read CHRr-.

Press Enter to confirm the new digit and proceed to
the next digit.

The digit being changed blinks.
Press the Menu button to exit without saving changes.

Next Digit Next Character Accept & Next Digit
3 [ A
— G - 0 Y H —

Previous Character
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Main Menu Display Parameter Action/Setting
RETRIES Retries Set number of retires
: H before display a PV
Display Functions & Messages communication error
The scanner displays various functions and SLRVE Slave Select Slave mode
messages during setup, programming, and operation. YT
The fol?owing tagle shgwg th% main n?enu I"Iﬂ]‘? Pir PV Number Enter the Modbus PV
- T configuration menu
SETUP, and T3V menu functions and messages in — g
the order they appear in the menu. Functions and P PV1-PV16 Enter PV1 to PV16
messages that appear in the Advanced menu can be configuration menus
found in the Advanced Menu section on page 37. ENRILE Enable Enable the Modbus
PV
Display Parameter Action/Setting TISHAELE Disable Disable the Modbus
MODE Mode Enter Mode menu PV
TTMOIDT
LT TIMEDUT Response Set Modbus
MAGTER Master Mode Select Master mode Timeout response error time
| NNV e e
VoM PV Number Ent(fa_r thetI_VIodbus PV CNONPER Snooper Mode Select Snooper
configuration menu mode
1y 1
o A Ent(fa_r PV%. to PV16 Py N PV Number Enter the Modbus PV
configuration menus configuration menu
CneT -
ENABLE Enable Ecable the Modbus T RESP Response Time  Set Modbus
response error time
SLAVEID T
SLRVELD  Slave ID "\Eﬂrgggltjgﬁ;'a"e GETUP Setup Menu Enter Setup menu
FUNCODE  Function Code Set the Modbus BISPLRY Display Enter the Display
function code pp— meny
FED NUM  Register Enter the slave FOPISP Top Display Set the function of
Number register number the top display
1 .
IHTHTYF  Data Type Set the data type ’ PV Display Modbus PV
p—— Py - PV & Units Display Modbus PV
VT
FLORT Float Float data type and units
CHORT i i
SHOR Short tShort integer data TAG-AY Tag & PV Display tag and
ype Modbus PV
[ Y H -
LIND Long i_ong integer data oYU Tag, PV, & Units  Display tag, Modbus
ype PV, and units
T Y . H H JE—
BINARY  Binary Binary integer type BOTIGR Bottom Display  Set the function of
T BCD Binary coded the bottom display
decimal integer type AR Tag Display tags
PN TIORT . . .
uaLioNG Unsigned tUn3|gned integer TAG-U Tag & Units Display tags and
ype units
SIGNED  signed Signed integer type LNITG Units Display units
v T
Bt Byte Select the byte Py PV Display Modbus PV
- To-PV-U Tag, PV, & Units  Display tag, Modbus
(I . . y ’ f
234 1243 Big endian PV, and units
H3gt 4321 Little endian oFF off Turn off display
243 2143 Big endian with byte PYSETUR PV Setup Enter the PV Setup
swap menu
i 3412 Little endian with By - PV-1to PV-16 Select PV1 to PV16
b t Y 1
yte swap FORMAT Format Enter PV display
TIGRILE Disable Disable the Modbus format
PV THG Tag Enter to edit PV tag
T oo . —_—
POPOLL Poll Time pSJgItI tt?rEeMOdbus PV UNITS Units Enter to edit PV units
TIGRTA Display Decimal  Set the PV display
TIMEDUT Response Set Modbus Poi i i
oint decimal point
Timeout communication P

response timeout
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Display Parameter Action/Setting
FLORTIP Float Decimal Set the float decimal
Point point location (if PV
is float data type
only)

Note: Not available
on Ft-In models.

LCALE Scale Select the PV display
scaling: factor, linear
2-point, or multi-point

FRCTOR Conversion Conversion factor
factor scaling
LINERR Linear Linear scaling
MP-GCRL Multipoint Multipoint scaling for
Scaling PV1
MATH Math Enter Math menu

(Will only appear if at
least one math
channel is enabled)

oo CV1to CVv4 Select math channel

to configure CV 1 to
CVv4

FORMAT Format Enter CV display
format

THG Tag Enter the CV tag

UNITS Units Enter the CV units

I GRIF Display Decimal ~ Set the CV display

Point decimal point
THNHG, Tank Size Enter tank level

indicator full value (in
feet for Ft & In
version only)

T--THG Tag Time Enter tag display
time
T-UNITS Units Time Enter unit display
time
T--GIRAN Scan Time Enter scan cycle time
(e.g. PV dwell time)
PULSEIN Input Refer to pulse input
manual
oMM Communications  Enter the
Communications
menu
SEAN IO Scanner ID Enter the scanner’s
Modbus ID (used if
setup as a slave)
ARUT Baud Rate Select baud rate
TRDBELRAY Transmit Delay  Enter the transmit
delay
PRRITY Parity Select parity mode
VEN Even Even parity
O Odd Odd parity
NONE None, 1 Stop Bit  No parity, 1 stop bit
NONE S None, 2 Stop No parity, 2 stop bits

Bits
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Main Menu Programming Select Operating Mode (MCIE)
The main menu is used to navigate the programming The Mode menu is used to select master, slave, or
menus and separates the most commonly used snooper operating mode. Only one of these modes
functions. The Mode menu is used to setup the may be used. The programming of each mode is
scanner as a Modbus master, slave, or snooper, and detailed below.

define Modbus PVs. The Setup menu is used to setup
general scanner parameters, such as display
assignments. The Comm menu configures the
RS-485 serial communications settings. The
Advanced menu is used to configure more complex
settings not used with most common applications.

Master mode is used to configure the scanner as a
Modbus master. It will poll up to 16 registers in up to
16 Modbus slave devices. Slave mode is used to
configure the scanner as a Modbus slave. A Modbus
master must be used to send data to the Modbus
registers of the scanner for display. Snooper mode is

Press Menu button to enter Programming Mode then used to listen for data polled by a Modbus master on
press the Up arrow button to scroll through the main the Modbus network. The scanner will detect up to 16
menu. Modbus registers polled by the master.
Press the Enter button to access any menu or press
the Up arrow button to scroll through choices.
Run Mode ;
AT Press the Menu button to back out of a menu or hold
Tw 3 > MOTE the Menu button to exit at any time.

W

»

GETLP MOTE " MASTER

-
-

Press Menu, at any time, to return to the previous
menu selection. Press and hold the Menu button for
1.5 seconds at any time to return to Run Mode.

Changes to the settings are saved to memory only
after pressing Enter.

The display moves to the next menu every time a
setting is accepted by pressing Enter.

A MPORTANT

e The Advanced menu contains parameters not
required for all applications. The setup of features
and functions detailed in the Advanced features
menu are found in the Advanced Menu

Programming (REVHANCE) section on page 39.
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Master Mode (MASTER) PV Number Configuration (P¥ NUM)
. The PV Number menu is used to enable and disable
e et vovtos P SO each odbus PV 110 PV 1. The Modbus device anc
Mgdbus netw%rk master- pollin Modbus Slave registers are configured for each of the enabled PVs.
devices for Modbus proc’eZs va%iables (PVs) that can PVs that are not enabled will not appear in other
be displayed or used in the math functions programming menus for display or inclusion in math
) channel functions (CV).
Programming the Modbus Master mode will include S .
defi?\ing the %/Iodbus PV registers and devices PV1 to PV16 are programmed using identical menus.
selecting the polling time interval, and the maximum A IMPORTANT
response time allowed. ) ) B
e Toenable a PV it must be assigned to a specific
slave ID.
MASTER Py UM Py
(A ] | e
Voo T ENABLE T SLAVELD
P2
F e 8 8 I A
P2 TIGAALE FUNCoT
Py oG »
L u 9 u ] u
Set Poll
Time Py RED NUM
T POLL " gea Back to v u
PV Selection
(A N > K4 A
IATATYP
Set Response
TIMEQUT o2 > e
0o I3
Retries Before .
Error Enable/Disable PV
_— e (ENABLE, DISABLE)
Enable or disable the Modbus PV. Disabled PVs will
or
4 LA M > A A require no additional configuration. Disabled PVs will

not be accessible in other menus or functions.

Slave ID (5LRVEID)

Enter the Modbus ID of the slave device that contains
the PV information.

Function Code (FUNCOIE)

Select the Modbus function code necessary to read
the device. Use the Up and Down arrows to select
the appropriate function code, and press Enter to
accept the function code.

See the PD6830X Modbus Register Table available at
www.predig.com for more information on function
codes.
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Register Number (FEL NUM)

Enter the Modbus register number of the PV
information on the Modbus slave device defined in the
Slave ID parameter.

Select 5-Digit or 6-Digit Register

Number
B-IIG HODOD
y
u Press & Hold
Right Arrow Key
L )]
5-315 [ REG NUM " 4000

Data Type (JRTRTYR)

Enter the data type of the PV information in the
Modbus register. Selectable data types are float, short
integer, and long integer.

Use the Up and Down arrows to select the
appropriate data type and press Enter to accept.

For short and long integer types, select binary or
binary coded decimal (BCD) formats as well as
signed or unsigned data format.

IATATYP H FLOAT ’—’T" Byte Menu

| e
’ SHORT 4’{ JINRRY BINRRY
(A A LA J
UNGIGND H UNGIGNED }_
- |
SIGNED
To Byte Menu

Byte Format (BY TE)

Select the PV data byte format as it is stored in the
Modbus slave device data register. Use the Up and
Down arrows to select the appropriate data type
related to endianness and byte order.

Byte .
Selection Byte Type Description
2 1234 Big endian
M3 4321 Little endian
EX 2143 Elg endian with

yte swap

Little endian with
Ly

i 3412 byte swap
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Poll Time (T POLL)

Enter the time between read command sequences. In
other words, how often the display values are updated
in Master mode. The poll time defines how often the
device will begin scanning all enabled Modbus PVs.
For example, if the Poll Time is two seconds, the
scanner will begin polling all Modbus PVs every two
seconds.

This parameter defines the approximate time between
updates of a PV value. Communications errors may
make updating a PV take longer.

A\ MPORTANT

Note: Depending on the Response Timeout, and the
number of PV poll requests that time out, it may take
more than one poll time to poll all enabled Modbus
PVs. In this scenario, the scanner will begin another
round of polling at the next poll time interval.

For example: Due to transmission errors, the scanner
with a 2 second poll time requires 2.5 seconds to
update all the Modbus PVs. It will begin the second
polling all the Modbus PVs at 4 seconds.

Note: The feet and inches display models enter this
value in the format XX.X seconds, but no decimal
point is present in the display. For example: enter 20
for a poll time of 2.0 seconds.

Response Timeout (TIMEBUT)

Enter the time the scanner will wait after a request for
information has been sent to a slave device before it
will assume an error on that request. Increasing the
timeout will help eliminate polling errors when polling
slow devices. Increasing the response timeout will
also slow the PV update rate in systems that are
experiencing communications failures.

Note: The feet and inches display models enter this
value in the format XX.X seconds, but no decimal
point is present in the display. For example: enter 20
for a poll time of 2.0 seconds.

Retries Before Error (RETRIES)

Enter the number of consecutive failures to poll a
device that will result in a communications error
message on the display. This is the number of times a
specific PV must be polled before the display
indicates a communication failure rather than
displaying the available PV data. Increasing this
number will allow for more polling failures before a
communication error is detected, which may be
required for some unreliable networks. Increasing this
number will also increase how long old data is
displayed before a communication error is indicated.
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Slave Mode (5LRVE) Enable/Disable PV
(ENABLE, TISABLE)

Enable or disable the Modbus PV. Disabled PVs will
require no additional configuration. Disabled PVs will
not be accessible in other menus or functions.

In Slave mode, a Modbus master may write up to 16
Modbus PVs to the scanner, which can then display
and process the data in the PV Modbus registers,

such as displaying the data and using them in math
functions. The Slave mode accepts floating point data type (Byte

Programming the scanner for Modbus Slave mode order: 1234 big endian).

will include defining the Modbus PV registers that are
enabled, as well as selecting the time between data

writes before an error is assumed. In Slave mode the Slave Response Timeout (TIMEQUT)
scanner accepts floating point data (Byte order: 1234 If the Modbus data registers for the enabled Modbus
big endian). PVs are not updated within a certain period of time,
the scanner can presume that there is an error with
the data, or that it is too out of date to be worth

displaying. In this case, the scanner will display this

PV as NONE (NONE).

u At the Response Timeout menu, enter the time limit
for the scanner to continue to display data written to
Py the Modbus PV register. To disable this feature, and

always display the last data written to the Modbus
register regardless of how long ago the data was
updated, set this value to 0 seconds.

T
— | e
'
TIMEQUT > aoe

Set Response
Time

PV Number Configuration (P¥ NJUM)

The PV Number menu is used to enable and disable
each Modbus PV 1 to 16. PVs that are not enabled
will not appear in other programming menus for
display or inclusion in math channel functions (CV).
PV1 to PV16 are programmed in identical menus.

Py

ENABLE

A\

-0

voib

Back to
PV Selection
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Snooper Mode (SNOCCPER)

In Snooper mode, the scanner will act as a Modbus
network packet sniffer. The Snooper mode is used to
listen to data being transmitted on the bus. Up to 16
process variables may be read from the RS-485 bus
and displayed or used in math functions. The same
process variables can be displayed in multiple
locations.

o Py

= Py N
v L[N}

Set Response
Time

— =

> ——
L

Notes:

The poll time for scanners set up for Snooper mode
must be greater than the Master’s poll time. This
setting corresponds to the time window during which
the Snooper listens to the bus for a reply by the slave
device being polled by the master device. As soon as
the Snooper detects a new reply on the bus, the
display is updated. If there is no reply within the
Response Time setting, the Snooper goes into
communications break condition.

If multiple registers are polled by the master with one
command, only the first returned value will be read.

To minimize the possibility of communication errors
and communication break conditions, use a poll time
of 5 seconds or more with slow baud rates (e.g. 4800
bps or less).

A MPORTANT

e If multiple registers are polled by the master with
one command, only the first returned value will
be read.

e To snoop multiple PVs, the master must request
one PV at a time.
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Snooper Mode PV Configuration
Py N

The PV Number menu is used to enable and disable
each Modbus PV 1 to 16. This menu is identical in
Master mode. Refer to PV Number Configuration (P
NLM) on page 24.

Snooper Mode Response Time
(T PESP)

If the Modbus data registers for the enabled Modbus
PVs are not updated within a certain period of time,
the scanner can presume that there is an error with
the data. After this time has passed, and updated
data has not been detected on the Modbus network,
the scanner will display this PV as NONE (NONE).

At the Response Time menu, enter the time limit the
scanner will display the Modbus PV register last data
monitored before it assumes an error.



Setup the Display (5ETUR)

The Setup menu is used to select what information
will be displayed on the top and bottom display.

The Display menu is used to select the top and
bottom display to show Modbus PVs and math
channels, and combinations of units and tags. The
math channels are configured in the Advanced
Features menu.

A IMPORTANT

e  The Pulse Input menu is not described or used in
this manual.

e Forinstructions on how to use and configure the
pulse input, refer to the LIM6830XPulse manual.

Press the Enter button to access any menu or press
the Up arrow button to scroll through choices.

Press the Menu button to back out of a menu or hold
the Menu button to exit at any time.

"| DISPLAY

L
I
-
CZ
]

<
<«

Refer to manual
with pulse input P GETD
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Setting Up the Display (JISPLAY)

The Display menu is used to set parameters to show
on the top and bottom displays; select which PVs will
appear on the top and bottom displays; set how long
to display the tags and units; and program the scan
time for each channel (how long a specific channel
will display before moving to the next value).

(< N

Note 1

4
ca
=1
[ix}
=

4

2

n

urd

==}
1
=1
=
[y]
e
B
-
pua

Note 2
MATH T-GCA

= o &
5]
S
@
D

Note 3

Note 4

Note 1: The Top Display menu does not appear on
feet and inches display models.

Note 2: The math menu (MATH) is only visible if a
math channel has been enabled. See Math
Channel (CV1 to CV4) Programming (MRTH)
on page 43 for details about enabling the
math channels.

Note 3: The Tank Size menu appear only in Feet and
Inches Display Models.

Note 4: The Tag Time and Units Time menus will not
appear unless the Top Display or Bottom
Display parameters are set to display or
alternate a tag or unit.



Top Display (TOPISP)

Note: The Top Display menu does not appear on feet
and inches display models.

The Top Display menu sets what Modbus PV
information will be displayed on the top display. A
combination of Modbus PVs, tags, and units can be
selected to appear individually or as an alternating
display.

See PV Setup menu for details on selecting what
Modbus PVs appear on the top and bottom display.

Press Enter to access the Top Display menu and Up
button to scroll through choices. Press Enter to make
a selection and proceed to the next menu.

Press the Menu button to back out of a menu or hold
the Menu button to exit at any time.

Tap D|_splay Parameter Description
Selection
=% PV Display Modbus PVs
Display alternating
Py - PV and Units Modbus PVs and
units
Display alternating
TRG-U Tag and Units | tags and units for

bottom Modbus PVs

Display alternating

TRG-FY
. Tag and PV tag and Modbus PVs
Display alternating
oYU Larl\?t:spv’ and tag, Modbus PVs,

and units

Note: Some top display selections may not appear if
no PV is assigned to display on the top display.

Bottom Display (BOTI5P)

The Bottom Display menu sets what Modbus PV
information will be displayed on the bottom display.
The available programming options for the bottom
display are determined by the Top Display menu
setting. For Ft & In level display models, the
selections for the Top Display menu are fixed. A
combination of Modbus PVs, tags, and units can be
selected to appear individually or as an alternating
display.

A selection without a PV component will use the
bottom display to show the unit or tag of the PV
displayed on the top display. These will change as
the top display PVs are scanned.

See PV Setup menu for details on selecting what
Modbus PVs appear on the top and bottom display.

Press Enter to access the Bottom Display menu and
Up button to scroll through choices. Press Enter to
make a selection and proceed to the next menu.

Press the Menu button to back out of a menu or hold
the Menu button to exit at any time.
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Top Bottom
Display Display Parameter | Description
Selection | Selection
THGL Tag Display tag
[ Tag and Display alternating
TRG-U : ;
Units tag and units
UNITG Units Display units
Feet & y Display Modbus
Inches i PV PVs
Display Display alternating
Tro. [N Tag! PVY
Models Th-Py and Units tag, qubus PVs,
and units
Display is turned
orF Off off during normal
operation
UNITS Units Display units
THG Tag Display tag
TRG-L Tag and Display alternating
PV " Units tag and units
Display is turned
oFF Off off during normal
operation
THG Tag Display tag
. Display Modbus
Ay PV PVs
Display alternating
PV-U TAG-PY Tagand | - "and Modbus
PV
PVs
Display alternating
Th-Pv - Zr?gyupr:i/t,s tag, Modbus PVs,
and units
Display is turned
oFF Off off during normal
operation
TAG-PV UNITG Units Display units
.y Display Modbus
Pll
PV PVs
Display alternating
TRG-PY Tagand | 11 "and Modbus
PV
PVs
Display alternating
Th-P - Z?dgyupr?i/t,s tag, Modbus PVs,
and units
Display is turned
oFF Off off during normal
operation
= y Display Modbus
TG-PV-U | P4 PV PVs
Display alternating
TAG-PY Tagand | 0 "and Modbus
PV
PVs
Display alternating
Th-Pv - Tag, P\./’ tag, Modbus PVs,
and Units 5
and units
Display is turned
oFF Off off during normal
operation

Note: Some top display selections may not appear if
no PV is assigned to display on the top display.




PV Display Setup (P¥SETUP)

The PV Display Setup menu is used to configure the
display options for each Modbus PV setup in the PV
Number Configuration (P N.™) menu on page 24. For
each Modbus PV, this includes selecting the top or
bottom display, entering tag and unit, setting the Float
data type decimal location (for Float data types only),
setting the display decimal point location, and scaling
the Modbus PV to display in engineering units.

PYSETUR Pyt FORMAT
A | =
TRG
| e
UNITS
| .
Note 1
IISPIR
e |
P> u Note 2
T FLORTIP
P | e
(4
SCHLE
| ==

Note 1: Not applicable to feet and inches display models.

Note 2: The Float Decimal Point menu only appears if
the PV data type has been set to Float (Not applicable
to Ft & In model).

Modbus PV Display Format
(FORMAT)

The PV Display Setup menu is used to configure the
display options for each Modbus PV.

Decimal Display Models
The PV may appear on the top display (T2FI5H) or
bottom display (30T I5F). The PV may also be turned
off (OFF) and it will not display; though it may be used
in math functions, and the data will be polled if in
Modbus Master mode.

Feet and Inches Display Models

The PV may appear on the top feet and inches
display with 1/16 of an inch (FLIrn i), 1/8 of an inch
(FLInH), or appear on the 7-digit bottom display (ZEL)
with no decimal points. The PV may also be turned off
(OFF) and it will not display; though it may be used in
math functions, and the data will be polled if in
Modbus Master mode.

Press Enter to access the Format menu and Up
button to scroll through choices. Press Enter to make
a selection and proceed to the next menu.

Press the Menu button to back out of a menu or hold
the Menu button to exit at any time.
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Enter Modbus PV Tag (THG)

Each Modbus PV may have a unique programmable
tag to identify the PV while the display is scanning. To
program the Modbus PV tag, select the Tag menu
and press Enter.

Program the custom tag as described in Setting
Alphanumeric Labels (LAbEL) on page 20. When the
label has been programmed, press Enter to confirm
the label and leave the Tag parameter.

Press the Menu button to back out of a menu or hold
the Menu button to exit at any time.

Enter Modbus PV Units (UNITS)

Each Modbus PV may have a unique engineering unit
identifier to display while scanning. To program the
Modbus PV unit, select the Units menu and press Enter.

Program the custom unit as described in Setting
Alphanumeric Labels (LRbEL) on page 20. When the
label has been programmed, press Enter to confirm
the label and leave the Units parameter.

Press the Menu button to back out of a menu or hold
the Menu button to exit at any time.

Set Float Data Type Decimal
Point (FLORTIP)

This menu is only used if the PV selected was set to a
data type of Float in PV Number Configuration (P
NUM) on page 24. To program the Modbus PV float
decimal point location, select the Float Decimal Point
menu and press Enter.

Set the decimal point location to correspond to the
decimal point location of the float data. Pressing the
Right arrow moves the decimal point one place to the
right (including no decimal point). Pressing the Up
arrow moves the decimal point one place to the left.
Press Enter to confirm the number of decimal; points
and continue programming.

Set Display Decimal Point
(DISPIP)

Select the display decimal point location for the
scaled Modbus PV value.

Decimal Display Models

Select the display decimal point location for the
scaled Modbus PV value.

To program the Modbus PV display decimal point
location, select the Display Decimal Point menu and
press Enter.

Pressing the Right arrow moves the decimal point
one place to the right (including no decimal point).
Pressing the Up arrow moves the decimal point one
place to the left. Press Enter to confirm the number of
decimal; points and continue programming.

Feet and Inches Display Models
On feet and inches display models, this value is fixed,
the top display PVs shows feet and inches and the
bottom display PVs shows no decimal location.
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Scale Modbus PV to Engineering Units (5CARLE)

The Modbus PVs may be scaled to reflect different engineering units than the data read out of the Modbus slave
device register. To do this, use the Scale menu to select the type of scale desired.

SOHLE
Momentary Select Factor Momentary Enter
v - Display Decimal Pt. Display Factor
o .
v - v - Exit to
FRCTOR " | FRCTRIP ~| 3333333 o vALUE T | DO0oDDoo Next PV
SO > BT 4 -
u Temporary Display Temporary Display
Will display current value Will display current value .
on bottom display Enter |I’lput 1 on bottom display Enter DISplay 1
o o o
LINEAR - INF ~| Doooooo - 5P | D$oooooo
(> B4 (> B4
Y Enter Input 2 Enter Display 2
= = =
> > R > _ s
NP 2 R 5P 2 D00 oan
Temporary Display Temporary Display
Wil display current value u or u Will display current value " or u
on bottom display on bottom display
Temporary Display
u SEn|terP# 01; Will display current value Ent | t1
\ cale Foints on bottom display nter Inpu
= = = = =
MP-GCAL T ND PTG - oe - N | 0B0Dono
(> B4 (> B4
] Enter Display 1
= = __
" Coninue for
ISP | Doooooo All Scale Points

Temporary Display
Will display current value
on bottom display

Note 1: The bottom display of the feet and inches display models does not show decimal points. While the decimal
point may not appear, it is included on the factor programming steps.

For example: To enter a conversion factor of 2.54, select a factor decimal point with 2 decimal locations, and enter a
factor value of 254.

Note 2: MP--SCAL is only available when scaling PV1.
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Factor (FRCTOR) Linear (LINERF)
Factor scaling uses a conversion factor for scaling a Linear scaling is used to convert a linear scale of PV
number of PV register counts to a single display to display value.

count. In other words, the factor acts as a multiplier to ™
change Modbus PV register data units into display Input Va|Ue§ 1and 2 (INP) _ _
engineering units. Ente(; t;e Modbus PV register data for scaling points
and 2.
Factor Decimal Point (FRCTRIP) )
Enter the number of decimal point locations necessary to Display Values 1 and 2 (I5F)
enter the conversion factor. Enter the corresponding display values for input

Conversion Factor Value (VALUE) points 1 and 2.

Enter the conversion factor; the multiplier value that is For example: If a PV register contains data in terms of
applied to the Modbus PV register data to convert it to tank height in feet for a 100 feet tank, the display
the desired display engineering units. value can _be Ilm_aarly scaled for an input of 0 feet

] ] ) o (Input 1) displaying 0 percent (Display 1), and an
For example: if the PV register data is a height in input of 100 feet (Input 2) displaying as 100 percent
centimeters, but a height in inches is desired on the (Display 2).

display, a factor of 0.393701 would be entered. . .
Not available on Modbus PVs assigned to the feet

(Display Value) = (Modbus Register Value) * (Factor) and inches display of feet and inches display models.
%);agmopée: *(0.393701) = (152.00 in) = (12 ft 8i Multipoint Scaling (*P-5LRL)

(386.08 cm) * (0. )= (152.001in) = ( in) This type of scaling is only available for PV1.

Note: The bottom display of the feet and inches Multipoint Scaling is used when multiple linear scaling
display models does not show decimal points. While points are required, such as round horizontal tanks or
the decimal point may not appear, it is included on the conical storage silos. Up to 32 linearization points
factor programming steps. may be entered, with linear scaling between each

For example: if the PV register data is 0 to 100 in a point.

flowmeter, but a flow rate desired on the display is 0 Not available on Modbus PV1 if assigned to the feet
to 250 GPM, a factor of 2.5 would be entered. On feet and inches display of feet and inches display model.

and inches display models, there is no lower display .
decimal point. Therefore, a factor decimal point of 1 Nurﬁber.of l.Domts. (N0 PT3)
place is selected, and a conversion factor value of 25 Enter number of linearization points. The default value

is entered. is 2 paints. For linear inputs requiring only 2 scale
points, use Linear scaling.
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Math Channel Display Setup (MATH)

The Math Channel Display Setup menu is used to configure the display options for each of the four math channels,
CV1 to CV4. The Menu will only display the math channels that have been enabled. See Math Channel (CV1 to CV4)
Programming ("HTH) on page 43 for details on programming the math functions.

Ft & In Display
_____________ -

MATH v

> " Decimal Displa
FORMAT Py

<

Note 1: FLFMAT must be set to either 7ZF75F or 407 75F for the 7HG, LI 75, and Z75F 7 menus to be visible.
If FLRMAT is set to FF, these menus are not visible.

Note 2: Display Decimal Point menu is not applicable to feet and inches display format.
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Math Display Format (FOFMAT) Set Display Decimal Point

The Math Display Format menu is used to configure (]}ISP.]}P)
the display format for each math channel. The Math
Display Format must be set to display on either the
top or bottom display for the THS, UNITS and BISRT
menus to appear.

Select the display decimal point location for the math
channel value. To program the math channel display
decimal point location, select the Display Decimal
Point menu and press Enter.

Decimal Display Models

The math channel value may appear on the top Decimal Display Models

display (T2FPISP) or bottom display (30715%F). The Set the display decimal point location for the math
math channel value may also be turned off (ZF ), and channel. Pressing the Right arrow moves the decimal
will not display; though it may be used in other math point one place to the right (including no decimal
functions. point). Pressing the Up arrow moves the decimal

point one place to the left. Press Enter to confirm the

Feet and Inches Display Models number of decimal points and continue programming.

The math channel may appear on the top feet and
inches display with 1/16 of an inch (FLIr {E), 1/8 of an
inch (FLInH), or appear on the 7-digit bottom display
TELD) with no decimal points. The math channel may
also be turned off (ZFF), and will not display; though it
may be used in other math functions.

Press Enter to access the Format menu and Up
button to scroll through choices.

Press Enter to make a selection and proceed to the
next menu.

Press the Menu button to back out of a menu or hold
the Menu button to exit at any time.

Feet and Inches Display Models
Feet and inches display models do not have this
menu. On feet and inches display models, this value
is fixed, the top display PVs showing feet and inches
and the bottom display PVs showing no decimal
location.

Enter Math Channel Tag (TRG)

Each math channel may have a unique
programmable tag to identify the math channel while
the display is scanning. To program the tag, select the
Tag menu and press Enter.

Program the custom tag as described in Setting
Alphanumeric Labels (LAbEL) on page 20. When the
label has been programmed, press Enter to confirm
the label and leave the Tag parameter. Press the
Menu button to back out of a menu or hold the Menu
button to exit at any time.

Enter Math Channel Units
(UNITS)

Each math channel may have a unique engineering
unit identifier to display while scanning. To program
the units, select the Units menu and press Enter.
Program the custom unit as described in Setting
Alphanumeric Labels (LAbEL) on page 20. When the
label has been programmed, press Enter to confirm
the label and leave the Units parameter.

Press the Menu button to back out of a menu or hold
the Menu button to exit at any time.
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Tank Size Indicator (TANKSZ) Scan Time (T-5CHN)

The Tank Size menu defines the 100% full level for The scan time defines how long a variable will be
the 20-segment tank level indicator on feet and inches shown on the display while automatically scanning.
display models. This menu is not present in decimal After the scan time has elapsed, the next tag, unit,
display models. All PV values displayed on the top and variable will be displayed.

line feet and inches display will use this tank level

indicator The scan time may be programmed to cycle the

) display to the next variable every 2 to 99 seconds.
To set the maximum height of the tank level indicator,
enter the level for thank to display as full. Enter the

full value in feet.

Press Enter to access the Scan Time menu. Use the
Up and Right buttons to enter the scan time. Press
Enter to make a selection and proceed to the next

See Setting Numeric Values on page 20 for more menu. See Setting Numeric Values on page 20 for
information on entering the tank full level in feet. more information.

Press Enter to confirm and save the tank level
indicator full value.

Tag Display Time (T-THG)
If either display is set to toggle a custom tag as part of

the Top Display or Bottom Display programming the
scanner will prompt for a toggle time with this menu.

The custom tag for each variable will display before
each variable for a number of seconds set by this
parameter. The tag may be programmed to display for
1 to 49 seconds.

Press Enter to access the Tag Display Time menu.
Use the Up and Right buttons to enter the tag display
time. Press Enter to make a selection and proceed to
the next menu. See Setting Numeric Values on page
20 for more information.

Press the Menu button to exit without saving changes.

Units Display Time (T-UNITS)

If either display is set to toggle units as part of the Top
Display or Bottom Display programming the scanner
will prompt for a toggle time with this menu.

The unit for each variable will display before each
variable for a number of seconds set by this parameter.
The unit may be programmed to display for 1 to 49
seconds.

Press Enter to access the Units Display Time menu.
Use the Up and Right buttons to enter the units
display time. Press Enter to make a selection and
proceed to the next menu. See Setting Numeric
Values on page 20 for more information.

Press the Menu button to exit without saving changes.
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Serial Communications Settings
(M)

The Serial Communications menu is used to setup
serial communications parameters necessary for
communication via the RS-485 connection and

Modbus.

Press Enter to access the Serial Communications
Settings menu then press the Up to scroll through the
menu choices.

Press Enter to select a menu. Press Menu to back
out of a menu or hold Menu to exit at any time.

Modbus communications is performed with the 3-wire
(including Ground) RS-485 connector.

Refer to the ProtEX Scanner Modbus Register Tables
located at www.predig.com for additional Modbus
information.
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Scanner Modbus ID (SCAN ID)

The Scanner Modbus ID menu sets the Modbus
address (ID) of the scanner. The scanner Modbus ID
may be programmed between 1 and 247. When using
more than one device in a multi-drop mode, each
device must be provided with its own unique address.

To program the Modbus ID, refer to Setting Numeric
Values on page 20.

Baud Rate (BRUD)

The baud rate may be set to 1,200; 2,400; 4,800;
9,600; 19,200; 38,400; 57,600; or 115,200 bps.

In the Baud Rate menu, use the Up button to scroll
through the menu choices.

Press Enter to make a selection and proceed to the
next menu.

Transmit Delay Time (TXJELRY)
The transmit delay may be set between 0 and 199 ms.

To program the transmit delay time, refer to Setting
Numeric Values on page 20.

Parity (PRRTLY)

The parity can be set to even (EVEN), odd (C21), or
none with 1 (NONE 1) or 2 (NONEZ) stop bits.

In the Baud Rate menu, use the Up button to scroll
through the menu choices.

Press Enter to make a selection and proceed to the
next menu.
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Advanced Menu

Display Functions & Messages

The scanner displays various functions and
messages during setup of advanced features. The
following table shows the Advanced Features menu
functions and messages in the order they appear in

the menu.
Display Parameter Action/Setting
RIVAND Advanced Enter Advanced menu
DUTRUT Output Setup open collector
outputs Out 1 and Out 2
ouT Output 1 Assign function of open
collector output 1
oFF off Disable output
PLULSE Pulse Set Out 1 or Out 2 for
pulse output mode
FHTE Rate Refer to pulse input
TOTO Total manual for any reference
e ota to Rate, Total, or Grand
DOr TOTHL  Grand Total Total.
RETHHN  Retransmit
DURD Quadrature Assign pulse output to
quadrature
TEGT Test Assign pulse output to test
mode
v Process Assign pulse output to a
Variable PV or CV
LORUCE  source Set pulse output reference
variable
FLHRM Alarm Assign Out 1 or Out 2 for
alarm output mode
By LM Process Assign alarm output to a
Variable PV or CV
Number
Py Process Select Process Variable to
Variable 1 assign alarm to (1-16)
GET Set Point Set alarm set point
FESET  Reset Point Set alarm reset point
N Oon Set output to on state
oOFF off Set output to off state
TIMER Timer Set Out 1 or Out 2 for
timed pulse output mode
SEFr B Start Activate timed pulse
output
PERITI  Delay Set the time of one period
(seconds)
TIME on Set the active low pulse
width time
ouT 2 Output 2 Assign function of open
collector output 2
R ouT Analog Output  Enter Analog Output menu
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Parameter

Action/Setting

Source

Set analog output
reference variable

Process
Variable 1

Set PV as analog output
source, can select any
active PV (1-16)

==

Display 1

Output display 1 value

Output 1

Output 1 value

== | 2
I

Display 2

Output display 2 value

Output 2

Output 2 value

| 2D

Save

Save entered analog
parameters

[

Math
Channel 1

Set CV as analog output
source, can select any
active CV (1-4)

Disable

Turn off the analog output

Math

Enter Math menu

Math
Channel 1

Program math channel
(Channel 1-4)

Multiply

Set math to multiply

Parameter 1

Enter math function
parameter 1

Parameter 2

Enter math function
parameter 2

Parameter 3

Enter math function
parameter 3

Level 2
Parameter 1

Enter nested math function
level 2 parameter 1

Level 2
Parameter 2

Enter nested math function
level 2 parameter 2

Level 2
Parameter 3

Enter nested math function
level 2 parameter 3

Divide

Set math function to divide

Absolute
Difference

Set math function to
absolute difference

Weighted
Average

Set math function to
weighted average

Draw

Set math function to draw

Ratio

Set math function to ratio

Concentration

Set math function to
concentration

Constant

Set math function to a
constant value

None

Set math function to none

Absolute Value

Set math function to
absolute value

Square Root

Set math function to
square root

Sum

Set math function to sum

Difference

Set math function to
difference
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LGHTE Gate Refer to pulse input FULSTOF  Stop When Data logging will stop
_____ manual Full when the log is full
t i:_ ! i’_"\J Filter T . i i i
P — (AR Continue Data logging will continue
CLTOFF Low-Flow when the log is full
Cutoff deleting old data
SERLCHL Scale & CTRRT Start Begin interval logging
Calibrate Sy p——— - -
_____ LOGYIEW Log View View data log
T ORESET Total Reset e — - ) )
— Ly TEW All Log View View all data log points
PRGGLRT Password Enter the Password menu RLL
LINCDOERT Unlocked Program password to lock ERHSE All Erase Erase all logs
scanner EIFc‘lﬂgE Erase? Confirm to erase all logs
LOCKED Locked Enter password to unlock HLLr
scanner BRKLITE Backlight Enable or disable backlight
PRS5 Password Program password to lock ENRELE Disable Disable backlight
scanner parameters - -
i IIGABLE  Enable Enable backlight
U 00 Unlock Password has been pa—
unlocked A CHL Analog Output  Enter Analog Output
— Calibration Calibration menu
LOCT Lock Password has been locked pp—
i BRCKUF Backup Enter Backup menu
PRGS T Password Refer to pulse input CRVED S
Total manual LT Save~? Save current parameters
p—— to backup restore
PRGSS GT Password
l Grand Total LOATA Load? Load parameters from
gy backup restore
CUGTOM Custom Enter Custom menu =
il IEFRULT  Dpefault Restore factory default
P05 Position 1 Set menu position 1 (1-8) parameter settings
LYGTEM System Enter System menu IFALTSY  Reset Defaults  Confirm factory reset
SETTIME Set Time Set real-time clock date INFD Info Enter Info menu
and time p
_ LOFT Software Display software 1D
VERR Year Set the year number
MONTH Month Set the month vER Version Display software version
O January Set month as January number
MITTTIE ) .
) February Set month as February MODBEL Model Display model number
03 March Set month as March
o April Set month as April
05 May Set month as May
ob June Set month as June
o July Set month as July
b August Set month as August
o9 September Set month as September
o October Set month as October
i November Set month as November
i’ December Set month as December
TRy Day Set the day
TIME Time Set the hour and minute
TRTALOG Data Log Enter Data Log menu
LOGTIME  Log Time Set daily data log times
Lo Log 1 Set first daily log time (1-4)
IISABLE  Disable Disable log number
ENARLE Enable Enable log number
INTERVL Interval Set interval log time
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Advanced Menu Programming Run Mode

P [y A

(RIVRNCE) TRNK 3 " mox

To simplify the setup process, functions not needed for u
most applications are located in the Advanced menu.
Access the Advanced menu features by pressing Enter cETHR
at the Advance menu in the Main Menu defined on

page 21. l u

Press the Enter button to access any menu or press
the Up arrow button to scroll through choices.

Press the Menu button to back out of a menu or hold y u
£

the Menu button to exit at any time.
The Advanced menu is used to select; R

e  Open Collector Output Configuration
DUTPUT)

e  Analog Output Configuration (R U7 Note 2

e Math channel functions (MHTH) SUTRUT SCALCF

e  Set Passwords (PASSWRT A ) lL

e Reconfigure the Main Menu Structure Note 1 Note 2
(RUSTOM) R CuT T RESET

e  Enter the System Menu for Scanner u
Operation and Data Logging (¥ 5TEM

Note 2
GRTE CLGTOM
(4] | e
Note 2
FILTER GVGTEM
y 9 LA
Note 2

Note 1: Analog Output (7 Z./7) menu displayed only
for scanners with the analog output option.

Note 2: Refer to pulse input manual

39



Open Collector Outputs (BUTRUT)

The scanner is equipped with two NPN open collector
outputs that may be set up for pulse outputs, alarms,
timed pulses, or turned off.

Pulse outputs can be based on a Modbus PV value,
or math channel value. Both outputs may be used to
generate a quadrature output based on any pulse
menu output type. An output test mode is also
selectable to generate pulses at a constant
programmable frequency.

Alarms are available based on a Modbus PV or math
channel. The alarm status will show on the display
even if the output is not wired. The outputs may also
be forced on or off.

A timed pulse output generates constant pulses at a
specified frequency and on time.

The output may be disabled by selecting OFF.

ouTPuUT o]
[EEH S Lot
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Output 1 and 2 Setup (BUT +, 0UT &)

The function of open collector output 1 and 2 is
configured using the Off (3FF), Pulse (FULSE), Alarm
(RLARM), and Timer (TIMER) menus detailed below.

In the Output 1 and 2 menus, use the Up button to
scroll through the menu choices.

Press Enter to make a selection and proceed to the
next menu.

See Setting Numeric Values on page 20 for more
information on programming numeric count, set, and
reset value.

Pulse Output (PULSE)

Pulse outputs may be assigned to Modbus PV (FV'),
math channel (CV'), quadrature (LLUHT), or test (TEST).

Displays
for 1 Sec

Enter Count
Decimal Point 3333333

-

Displays
for 1 Sec

Enter Count

— Next Menu
Note 1: 5Z4L#F menu only applicable to ~/ option.

Note 2: Refer to pulse input manual

+—— Next Menu



Quadrature Pulse Output (GUAD)
The pulse output set to quadrature will duplicate the
other open collector output, but lag by ¥ duty cycle
(90 degrees out of phase). For example, Out 1 will
follow Out 2, if Out 1 is set to MIRE. Only one output
should be set to LRI, If both outputs are set to ILUAT,
both outputs will be disabled. The other output should
be programmed as desired for the quadrature output
function, and must be a pulse (PUL5SE) output
selection.

Test Pulse Output (EESE)
The test output setting programs the output to
generate pulses at a programmed constant
frequency. Set the frequency decimal point location in
the dECPE menu, and then enter the desired output
frequency in Hz in the PUL5E menu.

Modbus PV or Math Pulse Output (P¥)
The pulse output may be based on an enabled
Modbus PV or math channels CV1 to CV4. The pulse
output frequency in hertz (Hz) is calculated as the
value of the selected PV or CV divided by the
programmable count (or divisor).

(PV or CV Value)

Output Frequency (Hz) = Count

The frequency of the pulse output will update as the
PV or CV value is changed.

For example, if the output is set to reference PV 2,
and PV 2 is reading 1540.5, with a count or 10, the
pulse output frequency will be 154.05 Hz.
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Alarm Output (RLARM)

Alarm outputs may be assigned to Modbus PV or
math channel (P NUM), always on (BN) or always off
ore).

Select Alarm
Source Channel

(LA
(4 |

J’u-

—

Y
[ A |

i

. |Rate
Reset Point

Next

Menu

2999999

Enter Total or
Grand Total Set Point

Note 1: Refer to pulse input manual

Modbus PV or Math Alarm (F¥ NUM)
Program a PV (PV1-16) or math channel (CV1-4) to
trigger an alarm. Select the source PV or CV for the
alarm and enter the display value set and reset
points. The alarm deadband is determined by the
difference between set and reset points. Minimum
deadband is one display count. If set and reset points
are programmed the same, output will reset one count
below set point.



Force On State (ON)
This alarm mode forces the output to be active, or on.
This mode is primarily used to test alarm systems.

Force Off State (CFF)
This alarm mode forces the output to be inactive, or
off. This mode is primarily used to test alarm systems.

Timer Output (TIMER)
The timer output produces a constant pulse width at a
constant frequency. Program the Period (FERIDE)
from 0.1 to 999999.9 seconds (time from the start of
one pulse to the start of the next pulse).

Program the On Time (TIME) for the active low pulse
from .01 to 99999.99 seconds (pulse width). The on
time must be less than the delay time (Period).

Select Start (WTHFT) to begin outputting the constant
timed pulse.

Select Stop (571F) to end outputting the constant
timed pulse.
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Scaling the 4-20 mA Analog Output
(Routk)

The Analog Output menu is used to program the
4-20 mA output based on display values. This menu
is not present on models without a 4-20 mA output
option.

The 4-20 mA analog output (if equipped) can be
scaled to provide a 4-20 mA signal for any display
range selected for either Modbus PV 1 to 16 or math
channel CV 1 to 4.The output may be disabled
(ZISABLE), and it will only output the minimum signal.

No equipment is needed to scale the analog output;
simply program two display values and corresponding
mA output signals.

Selecting the Analog Output Source

In the Analog Output (f DUT) menu, press the Enter
button. In the Source (SZURCE) menu, press the Up
button to scroll through the menu choices.

Press Enter to make a selection and proceed to the
next menu.

‘ A out " souRce }__% DISABLE ‘

Analog Output
Scaling Menus

Note 1: Refer to pulse input manual



Enter Display and Output Values

To scale the analog output, enter display value 1 and
a corresponding analog output value for this display,
and enter display value 2 and a corresponding analog
output value for this display value. This will provide a
linearly scaled analog output.

On decimal display models, enter the output value in
mA. On feet and inches display models, enter the
output value in pA.

The following diagram details setting the analog
output when the source is configured to display on the

top display of a decimal display model.

Emer Display 1

onooo
IGPLY “ PL

Enler Output 1

e

(> L A I’°
Enter Out; (2
L o gy
IoPLY @ ouT e 20000 SAVER
Enter Display 2 u or

[ > L A

The following diagram details setting the analog
output when the source is configured to display on the
top display of a feet and inches display model.

Enter Display 1
T
SuuC U
IPLY oLy ouT

‘Emer Output 1

0o

04000 I5PLY

"}'7‘5“?1 s ot 2 20008 SR }_'
Enter Ii))\rsplayZ o2 (> I & 08

The following diagram details setting the analog
output when the source is configured to display on the

bottom display.
Enter Output 1
H 04000 | s e

Emer Display 1
H ﬂﬂﬂﬂﬂ %\
> B2
| Enter Out mz
o gy
‘ 01000 our e 20000 ‘ SAVER
Enter Display 2 > B & L0

or

See Setting Numeric Values on page 20 for more
information on programming the display and output
values.

Note 1: On decimal display models, enter the output
value in mA. On feet and inches display models, enter
the output value in pA.

Note 2:The hundreds digit on the feet display does
not display O as a seven-segment ; instead O is
represented with three horizontal bars as shown.

A\ CAUTION

e Please note that when power is removed from the
scanner, the analog output will drop below 1 mA.

e Consider this effect when designing any system
using the 4-20 mA output.
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Math Channel (CV1to CV4)
Programming (MATH)

The scanner includes four math channels, CV1 to
CV4. Each math channel is constructed by selecting a
math function and the desired parameters.

Select Math
Function

Moy TT
MULTI

| |
[ . wo L

Mo TT
MULTT

[ A ]
ote 2

"

| ¢

Note 2
PRRZ

Note 2
PAR3

Note 1: The current math function selection will
display as this menu item.

Note 2: Parameter 1, 2, and 3 will appear in the menu
structure based on their use in the selected math
function. See the table below for information on what
parameters are necessary for each math function. If
Constant is selected as the math function, the value
will be immediately entered.



The available math functions are detailed below.

Math
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The available parameters for PAR1, PAR2, and PAR3
shown above are detailed below.

Selection Function =GpEE PRR Parameter Description
— — Selection
LM Addition PAR1 + PAR2
— 5 The scaled PV1 value,
3IF Difference PAR1 - PAR2 Py Modbus PV1  PV2 to PV16 also
MALTI Multiplication ~ PAR1 * PAR2 selectable
BIVIIE Division PARL/ PAR2 Math Channel 1he math channel CV1
g z - oo value; CV2 to CV4
TIFHES Absolute diff. ~ Abs(PARL1 - PAR2) Cvi also selectable
Weighted ((PARL1 -
WY G Nested
avg. PAR2)*PARS3) +PAR2 ADS Absolute Abs(L2 PARL)
— *
ey Draw ((PAR1/ PAR2) Value
L) PARS GaRT Nested V(L2 PARL
RATID Ratio (PAR1/ PAR2) * PAR3 S Square Root* ( )
C N Eh ; PAR1/(PARL + ) v Nested
CONCEN Concentration PARZ) * PAR3 pa A0} Addition* L2P1 + L2P2
- Constant value of T Nested
CONGT IIF . -
HLa Constant 0.0001 to 99999 4 Difference* ~ -2P1-L2P2
NONE None Disable My TT Nested L2P1 * L2P2
Absolute N Multiplication*
Fis Value Abs(PART) Nested
TIVIIE Division* L2P1/L2P2
GORT Square Root  V(PAR1)
Nested
T s -
BIFAIS Absolute diff = APS(L2PL- L2 PAR2)
Nested
e . ((L2P1 — L2P2)* L2P3)
WY G \ell\\llzlghted + L2P2
o . ((L2P1/L2P2)-1)*
TIRHL Nested Draw L2p3
RRTIO Nested Ratio* (L2P1/L2P2) * L2P3
CONCEN Nested L2P1/ (L2P1 + L2P2)
SRR Concentration*  * L2P3
. Constant value of
l'l'n\‘if:
e Constant 0.0001 to 99999
NONE None No parameter.
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*Selecting this math function as a parameter will enter
into the setup for a Nested Math Function. These
parameters are not available for level 2 parameters
used when setting up the nested math function.

Nested Math Functions

To create more complicated math functions, the first
level parameters allow a math function to be selected
as the parameter. In this case, a second level of
parameters is selected for the nested math function.
These level 2 parameters are level 2 parameter 1,
L2P1 (L2P 1), level 2 parameter 2, L2P2 (LZF2), level
2 parameter 3, and L2P3 (LZ2P3). Level 2 parameters
are selected similarly to other math parameters;
however additional nested math functions are
unavailable for selection.



Entering a Constant Value

To enter a constant value, press Enter to select
Constant (CCNGT). Value (VR_LE) will display. Press
Enter to confirm and enter a constant value. V.DP will
display. Use the Up and Right arrows to select the
number of decimal points used in the constant value.
Press Enter to select the number of decimal points
selected. Value will display. Set the constant value.
See Setting Numeric Values on page 20 for more
information.

No Parameter (NONE)

Selecting a parameter of None will disable the math
function. Any math function with a parameter of None
will display None (NONE) on the display as the value of
the math function.
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Setting Up Passwords (PRSSWHE)

The Password menu is used to program a five-digit
password to prevent unauthorized changes to the
programmed parameter settings.

The lock symbol is displayed on decimal display
models to indicate that settings are password
protected.

Record all passwords for future reference. If
appropriate, it may be recorded in the space provided.

For instructions programming numeric values see
Setting Numeric Values on page 20 for more
information.

Model
Serial Number:

Password

Setting Lockout
Password (FRS5):

Locking Scanner Setup Parameters
(PRSS)

Enter the Password menu by pressing Enter. Select
Password (PRS%) by pressing Enter. Program a five-
digit password. The scanner will return to Run Mode
after locking any of the passwords.

Making Changes to a Password
Protected Scanner

If the scanner is password protected, the scanner will
display the message LOCKET when the Menu button is
pressed. Press the Enter button while the message is
being displayed and input the correct password
followed by the Enter button to gain access to the
menu. After exiting the programming mode, the
scanner returns to its password protected condition.

Disabling Password Protection

To disable the password protection, access the
Password menu, select the type of password to be
disabled, and enter the programmed password. That
password is now disabled until a new password is
entered.

A IMPORTANT

e Did you forget the passwords? The password
may be disabled by entering a master password.
If you are authorized to make changes, enter the
master settings lockout (FA%%) password 50865,
to unlock the scanner.
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Custom (CUSTOM) Custom Menu Parameters
The Custom menu is used to modify the initial Display Parameter/Menu | Action
programming menus that appear in the Main Menu Set
when the Menu button is pressed in Run Mode. NDINE None €t ho menu
position display
. Set to show Units
A CAUTION UNITS Units menu
o Changing the default menu setup with the IECIMAL | Decimal Set to show
Custom menu feature may change the setup and Decimal menu
operation procedures described in this manual. IISPLAY | Displa Set to show
Only operators familiar with the programming and play Display menu
operation of this unit should use this feature. I Set to show Analog
HoOuT Analog out
Output menu
Eight menu positions are available. Menu positions PAGS Password E)r?(?cr: r:cgﬁisévrvord
6 and 7 are factory programmed for Setup and
Advanced. parameters
- Set to show Output
After pressing Enter at the Custom menu, the display SUTPLT | Output menu
will flash Position (F35 1) and then display the Assian function of
arameter to appear in position 1 of the main menu. EEHE Out 1 g
P pp P pulse output 1
To add a menu or parameter to the menu structure, or A o Assign function of
change the default menus, press Enter at the desired HutE Out 2 pulse output 2
position (FZ%) to be edited, and use the Up or Right Enter Data Lo
arrows to select the desired menu item for that TATALDG | Data Log menu 9
position. Press Enter to save the setting. See the -
Custom Menu Parameters chart for a complete list of LOGTIME | Log Time Set daily data log
available menu selections for each position. tlme.s
INTERVL | Interval Set interval log
- times
Main Menu Factol - i
Run Mode Structure Defaulrt){s LOGVIEW | Log View E}r;tr?ll; Log View
338"’_7 - . Poiilt_ion 1 PASCLPT P q Set to show
B52 124G (P05 1) NONE ity asswor Password menu
' [ A SETLR Setup Set to show Setup
Position 2 menu
Pos 2 NON
i) £ HIVANCE | Advance Set to show
u Advanced menu
Y - Set to show
e C \|1 FT M
;?%sn.gog)s - SYSTEM | System System menu
[N [AUSIR
pp—— Set to show Mode
| (A | MODE Mode menu
Position 4
(PS5 ) MODZE

Y

Position 5

(POS 5) WNONE
I A

Position 6

(FDS B) GETLP
. 9

Position 7

(FB5 7) comm
o A

Position 8

(P05 B) ADVANCE

L
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SyStem (SY STEM) Display
The system function is used to set the real time SETTIME Time
clock, set daily data log times, enable/disable the
backlight, access analog output controls used in
troubleshooting, store, restore, and backup restore ,| SetYear
feature, enable/disable the battery power alert YERR (00-99)
symbol on the display, and review basic system [ A | l
identification information. v
Set Month
MONTH > (01-12)
I
I ! [ A I
GYSTEN ™ serring ~ Ao oA ,| SetDay
l u l u IRY 1 (01-31)
(o ] = =
IATALOG IRCHLP [ Time
| e (a e )
. ! —
\
LOGYIEY INFD Display
(4] Time
BAKLITE l
u To Datalog
The year, month, day, hour, and minute may all be set
by the user. The real time clock will need to be reset if
Set Real Time Clock (SETTIME) external power and battery power are lost.
The real time clock is used to trigger data log events, To program the time, select the time or date
and is recorded at every logged data point. The Set component to be programmed, and press Enter. To
Time menu displays the date and time. enter the time or date as a numeric value, see Setting
Numeric Values on page 20 for more information.
_ Alg-zi;n?;mg Changing the time (hours and minutes) will reset the
o2 LR L 2043 second clock to 0.
323k 3236
Month.Day Year
Time (hh.mm.ss) Time (hh.mm.ss)

Figure 10. Real Time Clock Display Example —
Decimal Model

Alternating
Display
6-2b o2 i3 0627 a3
Time Year Date Year
(hh--mm) (yyyy) (mm--dd) (yyyy)

Figure 11. Real Time Clock Display Example —
Feet & Inches Model

The above display examples show the date to be
June 27, 2013; at 14 hours, 32 minutes, and
36 seconds.
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Data Log Setup (BRTALOG) Log Time and Log Interval
The Data Log menu is used to setup and enable the There are two ways to configure the time when a data
data log functions. The scanner may contain up to log record is recorded. The Log Time feature allows
511 records, each containing the date, time, and log up to 4 data log events time to be entered for each
number. Each record may hold the first eight enabled day. The Log Interval feature allows a data log
Modbus PVs and all enabled math channel CVs. recording event at the selected time interval. At each

] ] data log event, all appropriate data records will be
The data log can hold 511 records of the first eight recorded.

enabled Modbus PVs and math channel CVs. ) )
Only the Log Time or Log Interval may be active at a

The frequency of these records depends on the data time. While one type of data logging is enabled, the
log settings. other menu is inaccessible.

For example: If PV 1, 2, 3, and 4 are enabled, and
CV 1 and 2 are enabled, the data log may record 511
logs containing PV 1, 2, 3, and 4, as well as CV 1 and
CV 2. The data log will record these values even if
CV2 is the only value set to display.

TRTRLOG
If Previously Enabled,
v Displays the Log Time - Display Flashes
o
> > > —> —
LOGTIME Lon DIGHILE Lon DIGHILE To Log 2
| |

-
[
£3
(i}
[+
-
[y
|
(==
=
u - u
-
2
[}
™
=
|
==
=
™

<
-*

Enter
os 3 [ BISTBLE "‘(’ﬁhm"; 0Aoo
I !
> To Log 2

(4]
u |
(4]
-~

i Display Active Enter New Log Interval
Initial Setup
v -, Shown Interval (hhmm) (hhmm)
> — > >
INTERV TISHALE FULGTOP oo oo

(4] |
-

If Log Time or To Start

Log Interval Enabled,

the Disabled Log Type | u Q u

Will Not Appear

<
%
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Log Time Setup (LEGTIME)
The Log Time menu contains four log events (L0G
to L35 H). Each log time is configured independently.
For each daily log time desired, enable a log, and set
the log time for the hours and minutes the log is to be
recorded. The time is set in real-time hours and
minutes, based on the real time clock setup.

The Log Time feature will roll-over, deleting the oldest
data logs (in blocks of 8) when the log is full and new
logs must be recorded. This makes it the most useful
for long-term data logging.

Interval Setup (INTERVL)

The Interval menu sets the time interval for data
logging. Every time interval, one data log event will be
recorded. To enable interval data logging, enable the
feature, and set the interval time for the hours and
minutes between each log.

If set to FLI_STDF, the Log Interval feature will not
delete old data, and data logging will stop when the
log is full. This makes it the most useful for short
periods and logging specific functions.

If set to LONT, the Log Interval feature will delete the
old data when full and continue logging data. The Log
Interval feature will roll-over, deleting the oldest data
logs (in blocks of 8) when the log is full and new logs
must be recorded. This makes it the most useful for
long-term data logging.

View Data Log (LOGVIEL)

The Log View menu allows on-screen browsing of the
data log event records stored in the scanner. Data
points may be navigated by viewing the log number,
date and time, first eight enabled PVs and four CVs. A
known log may be jumped to immediately, avoiding a
lengthy search for data. All logs may be deleted with
the ERFRSE command, requiring confirmation.

| e l AL | — View Newest
LOGVIEW | | viEwAe | Log Number
l
LO5 MM HLDE oo ‘_’ View Log
[ A 2

Erase All Logs

and Exit

Programming Mode
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Once the log records are displayed, use the Enter
key to display variable within the same log and move
to the next log. Use the Up and Right arrows to move
to the next or previous log number.

Next Log
(Any Time) Automatically Automatically
Alternate Alternate Tag,
[ A | T Date &Time Value & Unit
Note 1 [T
ag Next Log
L0G 00t 2013 (Note 2) " Number
[ >N
Number
Previous Log Value
(Any Time) ‘ Ghes ‘ ‘
Unit
Lasor | ||
hhmm-ss |

Note 1: All enabled PVs and CVs will display in order,
the Tag for each PV and CV will flash before
displaying the value.

Note 2: All tags, values, and units will appear on the
lower display with exception of feet and inches
formatted values on the feet and inches display
models. These parameters will automatically alternate
on the display.

Backlight (BRKLITE)

The Backlight menu is used to enable or disable the
backlight. After pressing Enter to access the
Backlight menu, press the Up arrow to Enable
(ENRELE) or Disable (ZISHIELE) for the backlight.

Analog Output Calibration (RO
CAL)
This feature is only used at the factory. It is not

recommended to access this menu without instruction
from technical support.
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Backup & Restore (BRCKUP) Information (INFD)
The scanner saves all parameter settings, and no The Information menu is part of the System features
reprogramming is necessary when power is lost and menu. It shows software identification number,
restored to the scanner. version number, and extended model number. To

view this information:
These features are used to save and restore

programmed settings. Programming can be restored Go to the Information menu (INFZ) and press Enter
to a known saved good configuration, or to factory button.
defaults. This is useful to restore scanners whose

. - Continue pressing Enter to scroll through the
programming has been altered in unknown ways, or

to quickly restore known good settings if mistakes are displays.
made during reprogramming. Following the information display, the scanner will exit
the Advanced features menu and return to run mode.

Press Enter
to Save Settings
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Press Enter
to Load Settings
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| u Flasing: Press

to Load Factory Defaults

The Save feature (5HYER) saves all current parameter
settings into the memory of the backup restore. The
backup restore feature is loaded with factory default
settings until a new configuration is saved.

The Load feature (LZRI) restores all parameters to
the programmed values stored in backup restore
memory. The Load feature will not affect the current
password settings.

A\ cAUTION

e Once scanner parameters have been saved to
memory by the backup restore feature there is
no recovering the previously saved settings.

e  Once parameters have been loaded into the
scanner from the backup restore feature there
is no recovering the previously programmed
settings.

The Default feature (IEFHRLLT) restores all parameters
to the factory default values. Factory default reset
does not change the saved backup restore settings,
or override passwords.

In the Backup menu, use the Up arrow key to select
the desired menu. Press Enter to execute the save,
load, or restore defaults command. To restore the
scanner to factory defaults, press Enter again to
confirm the request when Defaults? (BEFLTSM) is
blinking.
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Operation

Front Panel Buttons Operation

Symbol

Description

Hold the Menu SafeTouch button
when in power save mode (display
will show ) to awaken SafeTouch
buttons.

Press the Menu button to enter
Programming Mode.

Press the Menu button during
Programming Mode to return to the
previous menu selections.

Hold the Menu button for 1.5
seconds at any time to exit
Programming Mode and return to
Run mode.

Press and hold the Menu button for
3 seconds to access the Advanced
features menu.

Press Previous to manually display
the previous PV or input display.

Press the Right arrow button in
programming mode to move to the
next digit or decimal position.

Press the Right arrow button in
programming mode to go backward
through most selection menus.

Press Next to manually display the
next PV or input display.

Press the Up arrow button in
programming mode to scroll forward
through the menus, decimal point, or
to increment the value of a digit

Press Scan to pause automatic
scanning.

Press Scan to resume automatic
scanning when paused.

Press the Enter button in
programming mode to access a
menu or to accept a setting.

Note: The following SafeTouch button information is
reprinted from SafeTouch Button Operation on page 17.

SafeTouch buttons enter a power saving mode after
three minutes of inactivity. This mode is indicated by a

power symbol ((')) appearing in the lower right of the
display. Only the MENU button is monitored in this
mode. To activate the SafeTouch buttons, press and
hold the menu button for up to five seconds. The display
will read RWAKE, and the Safe Touch buttons will be fully
enabled.

SafeTouch Disabled Mode

When the cover is removed, the four mechanical
buttons located next to the sensors may be used. The
sensors are disabled when a mechanical button is
pressed and will automatically be re-enabled after

60 seconds of inactivity. The SafeTouch power symbol (

(!)) will blink in the lower right of the display if the
buttons are disabled due to a mechanical pushbutton
being pressed.

SafeTouch Button Equalize Delay

The SafeTouch buttons are designed to constantly
recalibrate for ambient conditions. When the cover
position is changed, the cover is removed, or an object
is removed that was placed over the front window, it
may take a moment for the SafeTouch buttons to
recalibrate to the change in conditions.

Allow up to 2 minutes for the SafeTouch buttons to
recalibrate to new conditions in these cases where
the cover position was changed, or the front
window is being unblocked.

A MPORTANT

SafeTouch will not work if two or more buttons are
detected as being pressed simultaneously. Be careful
to avoid triggering multiple buttons or reaching across
one button location to press another.

SafeTouch Button Tips and Troubleshooting

The SafeTouch Buttons are designed to filter normal
levels of ambient interference and to protect against
false triggering, however it is recommended that the
Safe Touch Buttons be turned off (slide THRU-GLASS
BUTTONS switch to OFF) if there is an infrared
interference source in line-of-sight to the display or if
the buttons are not needed.

SafeTouch Button Tips:

e To the extent possible, install the display
facing away from sunlight, windows,
reflective objects, and any sources of
infrared interference.

e Keep the glass window clean.

e Tighten the cover securely.

e Use a password to prevent tampering.
e If the cover has not been installed and

SafeTouch Button Operation

To actuate a button, press and remove one finger to

the glass directly over the marked button area.

Remove finger to at least 4 inches away from the °
glass in between button activations. SafeTouch and

mechanical buttons may be held to cycle through

menus or digits in place of repeatedly pushing a

button.

secured tightly, it may take a moment for the
SafeTouch buttons to properly self-calibrate
when the cover is tightened.

After all connections have been completed
and verified, connect the ribbon cable to the
display module, fasten the display module to
the base, install enclosure cover, and then
apply power.

d) SafeTouch Power Save Mode
(Symbol shown on -2 decimal models only)
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Pause/Start Automatic Reset Scanner to Factory
Scanning Defaults

Automatic scanning will cycle through the enabled Reset to factory defaults will restore most scanner
Modbus PVs and math channel CVs. The time each parameters to their factory default setting.

variable will be displayed is programmed in the Scan

Time (T ~GCAN) menu on page 35. When the parameters have been changed in a way

that is difficult to determine what's happening, it might

To pause scanning on the displayed variable, press be better to start the setup process from the factory
the Scan button. defaults.
To start scanning again, press the Scan button. Factory default reset does not change the saved

backup restore settings or override passwords.

Instructions to load factory defaults can be found in
Manual Scanni ng the Backup & Restore (3RCHLF) menu on page 50.

The enabled Modbus PVs and math channel CVs can
be manually cycled onto the display using the Next
and Previous buttons.

The Next button will display the next enabled display
variable, proceeding in the order of Modbus PVs and
math channel CVs.

The Previous button will display the displayed
variable shown prior to the one being displayed,
cycling through display variable in the reverse order.
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Factory Defaults & User Settings

The following table shows the factory setting for most of the programmable parameters on the scanner. Next to the
factory setting, the user may record the new setting for the particular application.

Model: SIN: Date:
Parameter Display? Default Setting User Setting & Notes
Mode MOIE Master
Modbus PV1 Pyt Enable
Slave ID SLAVELD 1
Function Code FUNCOIE Function 03
Register Number RED NLM 40001
Data Type IRTRTYP Float
Byte BT 1234
Modbus PV2 Pyo2 Enable
Slave ID SLRVEID 2
Function Code FUNCDZE Function 03
Register Number RES NUM 40001
Data Type IRTRATVP Float
Byte WTE 1234
Modbus PV3 Py 3 Enable
Slave ID SLRVEIT 3
Function Code FUNCDDE Function 03
Register Number REG NUM 40001
Data Type IRTATVR Float
Byte W 1234
Modbus PV4 By Enable
Slave ID SLAVELD 4
Function Code FUNCOIE Function 03
Register Number REG NUM 40001
Data Type IRTATYE Float
Byte T 1234
Modbus PV5-16 Py 5-1b Disable
Poll Time T POLL 2.0 seconds
Modbus Timeout TIMEDUT 0.2 seconds
Retries to Error FETRIES 3
Setup SETUR
Display TISPLRY
(ngcli?:aﬁlg)i/splay Models Only) [ PV
Bottom Display AOTISH Tag
PV Setup PYSETUR
PV 1 Pyt
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Parameter Display? Default Setting User Setting & Notes
Format -
) . FORMAT Top Display
(Decimal Display Models)
Format FORMAT Ft-In-16
et - -
(Feet & Inches Display Models)
Tag THD PV 1
Units UNITG FEET
Dlspl.ay De?lmal Point N 1
(Decimal Display Models Only)
Float. Decmal Point FLOATIP 1
(Decimal Display Models Only)
Scale SCALE Factor
Factor Decimal Point F.Ir 3
Factor Value vALLUE 1.000
PV 2 Py e
Format
) ) FORMRT Top Display
(Decimal Display Models)
Format . FORMAT Ft-In-16
(Feet & Inches Display Models)
Tag TRG PV 2
Units UNITS FEET
Float Decimal Point FLOATIP 1
(Decimal Display Models Only)
Dlspl.ay De(.:lmal Point TISPIP 1
(Decimal Display Models Only)
Scale SCALE Factor
Factor Decimal Point FIpP 3
Factor Value vALUE 1.000
PV 3 Py 3
Format
) ) FORMAT Top Display
(Decimal Display Models)
Format . FORMAT Ft-In-16
(Feet & Inches Display Models)
Tag TRG PV 3
Units UNITG FEET
Float Decimal Point FLOATIP 1
(Decimal Display Models Only)
Dlspl.ay De(?lmal Point 1ISRIP 1
(Decimal Display Models Only)
Scale SCHRLE Factor
Factor Decimal Point FIP 3
Factor Value vALUE 1.000
PV 4 Py
Format +
FORMRAT Top Display

(Decimal Display Models)
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Parameter Display? Default Setting User Setting & Notes
'(::(;Z]ta; Inches Display Models) FORRAT Ftin-16
Tag TRG PV 4
Units UNITS FEET
'(:IID(:za(:tinlizrg::rl)IZ; Ilr\]/rodels Only) FLOALIP !

Display Decimal Point
(DZiiiZal ;?spI:ly I\jl)odels Only) BI5RIP !
Scale SCALE Factor
Factor Decimal Point FIp 3
Factor Value vALLUE 1.000
Math Channel Setup MATH
Cv1 oo
Format FORMAT Off
Cv2 oo
Format FORMAT Off
CVv3 v 3
Format FORMAT Off
Cv4 oY
Format FORMAT Off
Tag Display Time T-THG 2 seconds
Units Display Time T-UNITS 2 seconds
Scan Time T-50AN 2 seconds

Pulse Input Setup PULSEIN Disabled

Communications oM

Scanner Modbus ID GCAN I 240

Baud Rate IRLT 9600 bps

Transmit Delay THIELRY 50 ms

Parity PRRITY Even

Advanced Features REVANCE

Open Collector Output DUTRUT

Output 1 out Off

Output 2 ouT 2 Off
Analog Output ROUT

Source SOURCE Disable
Math Functions MATH

Channel 1 oo None

Channel 2 o g None

Channel 3 o 3 None

Channel 4 oM None
Password PHSSWRD

Parameter Lock Password PHSS 00000 (unlocked)
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Parameter Display? Default Setting User Setting & Notes

Additional Parameters & Notes

1. Feet and Inches display models do not include lower display decimal points.
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Application Examples

The following applications show how the scanner can be configured for common applications.

Example 1: Master Polling Multivariable Level Transmitters

In this application we have a system consisting of four MTS LP-Series multivariable tank level gauges connected to a
PD6830-AX0-1-2 displaying product level, interface level, and average temperature. The PD6830X is setup for Master
mode, and it is polling the Modbus transmitters.

Note: As a tank level indicator displaying in units of feet, a PD6830-AX0-I-L could also be considered for this
application. This would display feet and inches in the upper display and includes a tank level indicator.

4— Modbus RS-485 —p

L R R L LT T

2812 FT

1943 FT
I OoIL 15.06 FT I
OIL
olL
i WATER — WATER — WATER
TANK 1 TANK 2 TANK 3 TANK 4
Example 1 Level Transmitter Setup, Register Numbers, & Process Variables

Serial Communications Tank 1 Tank 2 Tank 3 Tank 4
Parameters Transmitter Transmitter Transmitter Transmitter
Address (Slave ID) 001 002 003 004
Baud Rate 4800 bps 4800 bps 4800 bps 4800 bps
Transmit Delay 50 ms 50 ms 50 ms 50 ms
Parity None 1 None 1 None 1 None 1

Fixed Serial Data MTS LP-Series Transmitter Data

Parameters

Level Register 30001, 30002

Interface Register 30003, 30004

Ave Temp Register 30017, 30018

Data Type Long Integer (2 registers), Binary, Signed

Byte Order 1234 (big-endian: most significant digits register first)
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The following table shows the PD6830X setup to work with the MTS LP-Series gauges.

Parameter PD6830X Description/Comment Display
Mode Master

PV1 Enable

PV1 Slave ID 1

Function Code 04

Register PV1 30001 Tank 1 Product Level

Data Type Long integer Binary, Signed

Byte Order 1234

PV2 Enable

PV2 Slave ID 1

Function Code 04

Register PV2 30003 Tank 1 Interface

Data Type Long integer Binary, Signed

Byte Order 1234

PV3 Enable

PV3 Slave ID 1

Function Code 04

Register PV3 30017 Tank 1 Average Temperature

Data Type Long integer Binary, Signed

Byte Order 1234

PV4 Enable

PV4 Slave ID 2

Function Code 04

Register PV4 30001 Tank 2 Product Level

Data Type Long integer Binary, Signed

Byte Order 1234

PV5 Enable

PV5 Slave ID 2

Function Code 04

Register PV5 30003 Tank 2 Interface

Data Type Long integer Binary, Signed

Byte Order 1234

PV6 Enable

PV6 Slave ID 2

Function Code 04

Register PV6 30017 Tank 2 Average Temperature

Data Type

Long integer Binary, Signed

Byte Order

1234
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Parameter PD6830X Description/Comment Display
PV7 Enable

PV7 Slave ID 3

Function Code 04

Register PV7 30001 Tank 3 Product Level
Data Type Long integer Binary, Signed

Byte Order 1234

PV8 Enable

PV8 Slave ID 3

Function Code 04

Register PV8 30003 Tank 3 Interface

Data Type Long integer Binary, Signed

Byte Order 1234

PV9 Enable

PV9 Slave ID 3

Function Code 04

Register PV9 30017 Tank 3 Average Temperature

Data Type Long integer Binary, Signed

Byte Order 1234

PV10 Enable

PV10 Slave ID 4

Function Code 04

Register PV10 30001 Tank 4 Product Level

Data Type Long integer Binary, Signed

Byte Order 1234

PV11 Enable

PV11 Slave ID 4

Function Code 04

Register PV11 30003 Tank 4 Interface

Data Type Long integer Binary, Signed

Byte Order 1234

PV12 Enable

PV12 Slave ID 4

Function Code 04

Register PV12 30017 Tank 4 Average Temperature

Data Type Long integer Binary, Signed

Byte Order 1234

Poll Time 5.0 seconds

Timeout 0.3 seconds

Retries 3 Default Value

59



PD6830X Explosion-Proof Modbus Scanners Instruction Manual

Parameter PD6830X Description/Comment

Serial Communications

Scanner ID 246 Must be Unique on the Network
Baud 4800 bps Must Match All Network Devices
Transmit Time Delay 50 ms

Parity None 1 Must Match All Network Devices
Setup

Display

Top Display PV Show Only PVs

Bottom Display Tag & Units Show Tag and Units for Each PV
PV Setup

PV 1 Identical for PV1, 4, 7, and 10
Format Top Display

Tag T1LVL Indicates Tank 1 Level

Units FEET

Display Decimal Point 2

Scale Scaling for Level

Input 1 00000

Display 1 0.00

Input 2 12000 x1000 inch

Display 2 10.00 Feet

PV 2 Identical for PV2, 5, 8, and 11
Format Top Display

Tag T1INT Indicates Tank 1 Interface Registers
Units FEET

Display Decimal Point 2

Scale Scaling for Interface Registers
Input 1 00000

Display 1 0.00

Input 2 12000 x1000 inch

Display 2 10.00 Feet

PV 3 Identical for PV3, 6, 9, and 12
Format Top Display

Tag T1TEMP T1 Indicates Tank 1 Average Temperature
Units °F

Display Decimal Point 1

Scale Scaling for Temperature Registers
Input 1 00000

Display 1 0.0

Input 2 10000 x10,000 deg F

Display 2 10.0 Deg F
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Example 2: Snooper Displaying Flow Rate from Modbus Flow Meters

In this application we have a system consisting of two Modbus enabled flowmeters connected to a SCADA system
operated out of a control room. A Modbus PLC polls the data out of the flowmeters. A PD6830-AX0-1-2 has been
added to the system as a Modbus Snooper, to provide the operators an easy to read field display near the flow lines.

The scanner displays one flow rate on the top display, and one on the bottom display. Each has an alternating tag
and units for clear identification.

Local Display with PD6830X Snooper
Displaying 2 PVs Simultaneously

PLC Master in
Control Room

\\
\\

&=
L=

-—Modbus RS-485—

Modbus Flowmeter #1 Modbus Flowmeter #2

Example 2 Flow Meter & PLC Setup, Register Numbers, & Process Variables

Serial Communications

Parameters Flow Transmitter 1 Flow Transmitter 2 Control Room PLC
Address (Slave ID) 100 200 N/A

Baud Rate 4800 bps 4800 bps 4800 bps

Transmit Delay 50 ms 50 ms 50 ms

Parity None, 1 Stop Bit None, 1 Stop Bit None, 1 Stop Bit
Ez(rz(:nizlrzl Data Modbus Flow Meter Data

Flow Data Register 40001, 40002

Data Type Long Integer (2 registers), Binary, Signed

Byte Order 1234 (big-endian: most significant digits register first)
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The following table shows the PD6830X setup to work with two Modbus flowmeters.

Parameter PD6830X Description/Comment
Mode Snooper

PV1 Enable

PV1 Slave ID 100 Flow Meter 1 Address
Function Code 03

Register PV1 40001 Flow Meter 1 Rate

Data Type Long integer Binary,

Byte Order 1234

PV2 Enable

PV2 Slave ID 200 Flow Mater 2 Address
Function Code 03

Register PV2 40001 Flow Meter 2 Rate

Data Type Long integer Binary,

Byte Order 1234

Snooper Mode Response Time 2.0 seconds Default Value

Serial Communications

Scanner ID 246 Must be Unigue on the Network
Baud 4600 bps Must Match All Network Devices
Transmit Time Delay 50 ms

Parity None, 1 Stop Bit Must Match All Network Devices

Setup

Display

Top Display PV, Tag, & Units Show PV, Tag, and Units for Each Top PV
Bottom Display PV, Tag, & Units Show PV, Tag, and Units for Each Bottom PV
PV Setup

PV 1

Format Top Display Show PV 1 (Flow Meter 1 Rate) on Bottom Display
Tag RATE 1 Indicates Flow Meter 1 Rate

Units GPM Indicates Gallons Per Minute

Display Decimal Point 1

Scale Scaling for Rate

Input 1 00000

Display 1 0.0

Input 2 50000

Display 2 5000.0

PV 2

Format Bottom Display Show PV 2 (Flow Meter 2 Rate) on Bottom Display
Tag RATE 2 Indicates Flow Meter 2 Rate

Units GPM Indicates Gallons Per Minute

Display Decimal Point 1

Scale Scaling for Rate

Input 1 00000

Display 1 0.0

Input 2 50000

Display 2 5000.0
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Troubleshooting

Due to the many features and functions of the scanner, it's possible that the setup of the scanner does not agree with
what an operator expects to see. If the scanner is not working as expected, refer to the Diagnostics menu and consult
the recommendations described below.

Troubleshooting Tips

Symptom Check/Action

No display or faint display | Check power connection.

Press and hold Menu key for 5 seconds to check for Standby mode. If “WHKELFR?” is
displayed, press the Enter key to awaken the scanner from Standby mode.

SafeTouch Buttons do If & is displayed, hold Menu SafeTouch button to leave power save mode.

not respond . . . .
P If O is flashing, wait 60 seconds to leave mechanical pushbutton lockout mode.

If the cover was recently tightly secured, you may need to wait up to 2 minutes for
buttons to self-calibrate to the new cover position due to glass reflection.

Verify THRU-GLASS BUTTONS switch on display module is in ON position.

Sunlight can interfere with the sensors. It is recommended to shield the window
while operating the buttons by standing so as to block direct sunlight.

Scanner channel display | Verify that the polling parameters (slave address, register, etc) are correct. If the
NONE channel is a math channel CV, verify the chosen math function does not include
any NONE selections or un-programmed Modbus PVs.

Long time between Verify all channels are communicating. Errors, combined with long timeouts and
channel value updates high allowable number of failures when polling Modbus devices, will combine to
significantly delay the polling speed. Reduce the number of allowable timeout
errors to check that communications are successful, and if there are errors, reduce
the timeout if possible.

Rate display unsteady Increase low gate setting in Advanced menu.

Scanner displays span Verify minimum input span requirements

error message during

scaling

Scanner flashes Check slave device registers are valid. Check math channels are not exceeding
maximum display maximum possible display. Check input signal is within scaled range of 99999.

Rate display response is Check if gate settings can be lowered.
too slow

If the display locks up or Perform hard reset by removing the display module or by removing DC power.
the scanner does not

respond

Backlight does not Backlight is intended for viewing assistance in dim lighting. It may not be noticeable
appeatr. under good lighting conditions.

Other symptoms Call Technical Support for assistance.

Note: Certain sequences of events can cause unexpected results. To solve these issues, it is best to start fresh from
factory defaults and map changes ahead of time, rather than at random.
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Quick User Interface
Reference

Pushbutton Function

Go to Main menu. Back out one level
of programming.

Hold to enter Advanced menu.

Return to previous display variable.

Move to next digit or decimal point
position.

Return to previous same-level
programming menu.

Display next display variable.

Move to next selection or increment
digit.

Enter max/min display mode.

Pause/start automatic display
scanning.

Accept selection/value and move to
next selection.

Acknowledge Alarm.

0
0
>
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Contact Precision Digital

Technical Support
Call: (800) 610-5239 or (508) 655-7300

Fax: (508) 655-8990
Email: support@predig.com

Sales Support
Call: (800) 343-1001 or (508) 655-7300

Fax: (508) 655-8990
Email: sales@predig.com

Place Orders
Email: orders@predig.com

For the latest version of this manual please visit

www.predig.com
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