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PrZVu-

SERIES

c E cus $Modbus Modbus Scanner

LISTED

e Modbus® RTU Master, Slave, or Snooper Mode

e Poll and Display up to 16 Process Variables

e Displays in Decimal or Feet & Inches Format

e Large 6-Digit Dual-Line Display, Red LEDs, Sunlight Readable
e 32-Point, Square Root, or Exponential Linearization

e Addition, Difference, Average, Multiplication, Division, Min,
Max, Weighted Average, Ratio, Concentration, & More

e Type 4X, NEMA 4X, IP65 Front

e Input Power 85 - 265 VAC

e 2 or4 Relays + 4-20 mA Output Options

e Multi-Pump Alternation Control

e Free USB Programming Software & Cable*

* Meter powered over USB for configuration only. Scanner will not read values from
connected device while powered via USB connection.



- ProVu PD6088/PD6089 Modbus® Scanner Meter Instruction Manual

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 disclaim any implied warranties of merchantability or fitness for a
particular purpose.

A Read complete instructions prior to installation
CAUTION and operation of the scanner.
Risk of electric shock or personal injury.
A Hazardous voltages exist within enclosure.
WARNING! Installation and service should be performed

only by trained service personnel.

This product is not recommended for life support
applications or applications where

A malfunctioning could result in personal injury or
property loss. Anyone using this product for
WARNING! such applications does so at his/her own risk.

Precision Digital Corporation shall not be held
liable for damages resulting from such improper
use.

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.

Registered Trademarks

ProVU? is a registered trademark of Precision Digital Corporation. Modbus® is a
Registered Trademark of Schneider Automation Inc. All other trademarks mentioned in
this document are the property of their respective owners.

© 2017 Precision Digital Corporation. All rights reserved.
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Introduction

The ProVU® PD6088/6089 Super Snooper Modbus® Scanner is a multi-purpose, easy-to-use digital
scanner that can be programmed as a Modbus RTU Master, Slave, or Snooper. It is capable of scanning
up to 16 variables generated by any Modbus device, which makes it ideal for tank level monitoring and
control. Its superluminous LED digits make it easily readable in smoke, dust, fog, and, with the included
SunBright® display, even direct sunlight. The PD6088 displays in decimal format, while the PD6089
displays in Feet & Inches.

As a master, the PD6088/6089 reads up to 16 slave devices, scales the data from each, displays the result,
and operates the internal relays and 4-20 mA output. The PD6088/6089 in Master mode is capable of
polling up to 16 process variables (PVs); it displays all the enabled PVs in sequence, at a user
programmable scan rate; it also allows other PD6088/6089s in Snooper mode to read any of the variables
being polled by the master. As a snooper, the PD6088/6089 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. As a slave, it is controlled by a master device. The data sent to it by the master is
scaled, displayed, and used to operate the relays and 4-20 mA output.

The PD6088/6089 Super Snooper is housed in a 1/8 DIN panel scanner enclosure that features a NEMA
4X front panel. Data is displayed on an adjustable intensity, dual-line, six-digit display. The upper display is
a 0.6 inch, seven-segment LED display, while the lower display digit height is 0.46 inches. The Super
Snooper can be powered from 85-265 VAC or 12-36 VDC. It is available with up to 4 internal relays and is
available with 4 additional relays and up to 8 digital inputs/outputs, as well as a dual 4-20 mA output
expansion module, as options.

Various math functions may be applied to the Modbus including addition, difference, absolute difference,
average, weighted average, multiplication, division, minimum, maximum, draw, ratio, and concentration.
This is in addition to the signal input conditioning functions (linear, square root, programmable exponent,
or round horizontal tank calculations). The displays, relays, and the analog outputs may be assigned to PVs
or to math channels C1, C2, C3, or C4. The digital inputs/outputs can be custom-programmed for specific
operations. A digital input (F4) is standard.

Free ScanView software allows a Super Snooper Modbus Scanner to be accessed with a computer.
Configure multiple scanners, conveniently monitor critical information, and Datalog right from a PC with
ease, further increasing plant efficiency.
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Ordering Information

SunBright Display Models

ProVU's SunBright display models have an extraordinarily bright LED display. They are perfect for
applications where the scanner is in direct sunlight or in applications where visibility may be impaired by
smoke, fog, dust, or distance.

Standard Display Models

85-265 VAC Power Model | | Options Installed

PD6088-6H0 No options

PD6088-6H2 2 relays (PD1102*)

PD6088-6H3 4-20 mA output (PD1103%)
PD6088-6H4 4 relays (PD1104%)

PD6088-6H5 2 relays & 4-20 mA output (PD1105%)
PD6088-6H7 4 relays & 4-20 mA output (PD1107*)

Feet & Inches Display Models
85-265 VAC Power Model Options Installed

PD6089-6H0 No options

PD6089-6H2 2 relays (PD1102*)

PD6089-6H3 4-20 mA output (PD1103*)
PD6089-6H4 4 relays (PD1104*)

PD6089-6H5 2 relays & 4-20 mA output (PD1105%)
PD6089-6H7 4 relays & 4-20 mA output (PD1107%)

*Model number for replacement option card.
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Specifications

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

Operating Modes

Master

Processes data read from Modbus RTU
slave devices. It polls up to 16 process
variables from 1 to 16 slave devices. The
Master is capable of scanning the selected
PVs, scaling the data, triggering relays,
performing math operations, and driving the
analog outputs.

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. The
Snooper mode handles the data the same
way as the Master.

Slave

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

Note: The relays and the 4-20 mA outputs
are functional in all modes.

Master & Snooper Settings

PV Number PV1-PV16 Enable or disable the process
variables to be polled by the Master.
Slave Id Assign the slave ID or address (1-247)

containing the process variables to be
displayed by the selected PV.

Function Code

Select which Modbus function code (03, 04, or
65) to use in reading the slave device.

Register
Number

5 digit: 30001-39999, 40001-49999, or 1-
65,536

6 digit: 300001-365536 or 400001-465536
(Function Code 65 N/A here)

Specifies which register(s) to read in the
slave device. Range is dependent on
Function Code selection (65, 04, or 03) and
digits selection (5 or 6).

Data Type

Select the data format that the slave device
uses. Select between Short integer (2
byte), Long integer (4 byte), or floating
point (4 byte), Signed or Unsigned (integer
only) and byte order: 1234, 4321, 2143, or
3412 (big-endian vs.

little-endian, or swapped).

Poll Time

1.0 to 99.9 sec. Time between read-
commands (Master mode).

Slave
Response
Timeout

0.0 to 99.9 seconds: Time allowed for the
slave to respond before the scanner
generates a communication break
condition. The master polls the slave 3
times before starting the response timeout
timer.

Slave/Snooper mode: Time the scanner
will wait for new data before going into
break condition.

Slave mode: Programming 0 disables the
timeout; the last value received will be
displayed indefinitely.

Communication
Break

Displays “brERH” after the Master has
polled the slave device 3 times and the
response timeout has elapsed. The
Snooper and Slave modes go into break
condition after no new data is received
within the response timeout window.
Relays can be programmed to go on, off,
or ignore the break condition. The analog
outputs can be setup to generate a fixed
mA current when a break condition is
detected.

PV Settings
Tag & Units 6-character, independent tag and units for
each PV and math channel
PV Format PD6088 default: Decimal format

PD6089 default: FT & IN, 1/8" or 1/16™;
decimal format may be selected for line 2
indication.

Display Decimal
Point

Up to five decimal places or none: d.ddddd,
dd.dddd, ddd.ddd, dddd.dd, ddddd.d, or
dddddd

Float
Decimal Point

Select the number of decimals to use for
the floating point data expected from the
slave or master device (this is independent from
the display decimal point selection).

PV & Math
Scaling

All PVs and math channels may be scaled
to represent the input data in any
engineering unit.

Example: Level transmitter = 999.999
inches; to display in Ft-In-1/16" scale input
2 to display 83 Ft— 4 In — 0/16™.

Display Settings

Scan Mode

Automatic: 1.0 to 99.9 sec

Manual: Front panel or digital inputs

Go on alarm: Continues scanning after an
alarm is detected

Stop on alarm: Goes to the alarmed PV and
stops scanning; press Scan to resume
scanning.

Display
Scan Rate

Master/Snooper: 1 PV/second to one PV
every 99.9 seconds

Slave: Dependent on master device (e.g.
PLC)

Note: The display scan rate is independent
of the poll time.

Display
Assignment

Display line 1 may be assigned to PV
(process values), Ch-C (math channel), PV
& units, tag & PV, tag-PV-units, C & units,
tag-C-unit, Set point 1-8, max/min PV,
max/min C.

Line 2 may be assigned to all of the above,
tag, tag & units, or off.

The tag and units are displayed alternately
for 2 sec max, when selected.

Different tags & PVs may be selected to
display on line 1 and 2 at the same time.
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Max/Min Max/min readings are stored until reset by

Display the user or when power to the scanner is
turned off. User can reset by front panel
pushbuttons, digital input, or via Modbus
registers.

Password Three programmable passwords restrict

modification of programmed settings.

Pass 1: Allows use of function keys and
digital inputs

Pass 2: Allows use of function keys, digital
inputs and editing set/reset points

Pass 3: Restricts all programming, function
keys, and digital inputs.

F4 Digital Input
Contacts

50k ohm pull-up to 3.3 VDC.

Connect normally open contacts across F4
to COM.

F4 Digital Input
Logic Levels

Logic High: 3to 5 VDC
Logic Low: 0 to 1.25 VDC

Name Math Operation (Examples) Setting
(P = Adder, F = Factor)
Addition (PV1+PV2+P)*F Suna
Difference (PV1-PV2+P)*F dF
Absolute ((Abs(PV1- PV2)+P)*F d FRALS
difference
Average (((PV1+PV2)/2)+P)*F RUG
Multiplication | ((PV1*PV2)+P)*F nubk
Division (PV1/IPV2)+P)*F d ¥ dE
Max PV Max value of all selected PVs | H «-PU
Min PV Min value of all selected PVs Lo-PU
Draw (PVL/PV2)-1)*F drAus
Weighted ((PV2-PV1)*F)+PV1 usRUG
average
Ratio (PV1/PV2)*F rAt o
Concentration | (PV1/(PV1+PV2))*F LoncEn
Math 2 Math on other math channels | nAkh2

Programmable Constant P (Adder): -99.999 to 999.999,

Constants default: 0.000

Constant F (Factor): 0.001 to 999.999,

default: 1.000

Serial Communications

Non-Volatile All programmed settings are stored in non-

Memory volatile memory for a minimum of ten
years, with or without power.

Power 85-265 VAC 50/60 Hz, 90-265 VDC, 20 W

Options max or 12-24 VDC + 10%, 15 W max
Powered over USB for configuration only.

Fuse Required external fuse: UL Recognized, 5
A max, slow blow; up to 6 scanners may
share one 5 A fuse

Isolation 4 kV input/output-to-power line. 500 V

input-to-output or output-to-P+ supply

Overvoltage
Category

Installation Overvoltage Category II: Local
level with smaller transient overvoltages
than Installation Overvoltage Category lll.

Scanner Id 1 - 247 (Scanner Modbus address)

Baud Rate 300 — 19,200 bps

Transmit Programmable 0 to 4999 ms

Time Delay This is the time the scanner will wait for a
slave to respond before sending another
request on the bus. This value should be
greater than 100 ms to avoid collisions on
the bus.

Data 8 bits (1 start bit, 1 or 2 stop bits)

Parity Even, Odd, or None with 1 or 2 stop bits

Environmental

Operating temperature range: -40 to 65°C
Storage temperature range: -40 to 85°C
Relative humidity: O to 90% non-
condensing

Byte-To-Byte  0.01 — 2.54 second

Timeout

Turn Around
Delay

Less than 2 ms (fixed)

Connections

Removable screw terminal blocks accept
12 to 22 AWG wire, RJ45 for external
relays, digital I/O, and serial
communication adapters.

Note: Refer to the PROVU® Scanner Modbus Register Tables

located at www.predig.com.

Enclosure 1/8 DIN, high impact plastic, UL 94V-0,
color: black

Mounting 1/8 DIN panel cutout required: 3.622” x
1.772” (92 mm x 45 mm)
Two panel mounting bracket assemblies
are provided.

Tightening Screw terminal connectors: 5 Ib-in (0.56

Torque Nm)

Overall 2.45" x 4.68" x 4.19" (62 mm x 119 mm X

Dimensions 106 mm) (H x W x D)

Weight 9.5 0z (269 g)

Warranty 3 years parts and labor

General

Input/output Modbus RTU over RS-485

Display Line 1: 0.60" (15 mm) high, red LEDs
Line 2: 0.46" (12 mm) high, red LEDs
6 digits each (-99999 to 999999), with lead
zero blanking

Display Eight user selectable intensity levels

Intensity

Overrange Values greater than 999999 cause the
display to flash 399933

Underrange Values less than -39939 cause the display

to flash -99999

Programming
Methods

Four front panel buttons, digital inputs, PC
and ScanView software, Modbus registers, or
cloning using Copy function.
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Isolated 4-20 mA Transmitter Output

Relays

Rating 2 or 4 SPDT (Form C) internal and/or 4
SPST (Form A) external; rated 3 A @ 30
VDC and 125/250 VAC resistive load; 1/14
HP (= 50 W) @ 125/250 VAC for inductive
loads

Noise Noise suppression is recommended for

Suppression

each relay contact switching inductive
loads.

Electrical Noise

Suppression

A suppressor (snubber) should be
connected to each relay contact switching
inductive loads to prevent disruption to the
microprocessor’s operation.
Recommended suppressor value:

0.01 puF/470 Q, 250 VAC (PDX6901).

Deadband

0-100% of span, user programmable

High Or Low
Alarm

User may program any alarm for high or
low trip point.

Unused alarm LEDs and relays may be
disabled (turn off).

Relay
Operation

Automatic (non-latching)

Latching (requires manual acknowledge)
Sampling (based on time)

Pump alternation control (2 to 8 relays)
Off (disable unused relays and enable
Interlock feature)

Manual on/off control mode

Relay Reset

User selectable via front panel buttons,
digital inputs, or PC

1. Automatic reset only (non-latching),
when the input passes the reset point.
2. Automatic + manual reset at any time
(non-latching)
3. Manual reset only, at any time
(latching)
4.  Manual reset only after alarm condition
has cleared (L)
Note: Front panel button or digital input
may be assigned to acknowledge
relays programmed for manual reset.

Output Source

PV1-16, math channels C1-4, set points
1-8, or manual control mode

Scaling Range

1.000 to 23.000 mA for any display range

Calibration Factory calibrated: 4.000 to 20.000 = 4-20
mA output
Analog Out 23.000 mA maximum for all parameters:

Programming

Overrange, underrange, max, min, and
break

Communications

Programmable mA output when a slave

Break device does not reply within the response
timeout.

Accuracy + 0.1% of span + 0.004 mA

Temperature 0.4 pA/°C max from 0 to 65°C ambient,

Drift 0.8 pA/°C max from -40 to 0°C ambient.
Note: Analog output drift is separate from
input drift.

Isolated Terminals I+ & R: 24 VDC + 10%. May be

Transmitter
Power Supply

used to power the 4-20 mA output or other
devices. Refer to Figure 4 on page 13 and
Figure 12 on page 17.

All models rated @ 40 mA max.

External Loop
Power Supply

35 VDC maximum

Output Loop
Resistance

Power supply Minimum Maximum

24VDC 100 700 Q
35VDC 100 1200 Q
(external)

MeterView Pro

System Microsoft® Windows® XP/Vista/7/8/10
Requirements

Communica- USB 2.0 (Standard USB A to Micro USB B)
tions

Configuration

Configure meters one at a time

Time Delay

0 to 999.9 seconds, on & off relay time
delays. Programmable and independent for
each relay

Fail-Safe
Operation

Programmable and independent for each

relay.

Note: Relay coil is energized in non-alarm
condition. In case of power failure,
relay will go to alarm state.

Auto
Initialization

When power is applied to the scanner,
relays will reflect the state of the input to
the scanner.
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Compliance Information

Safety

UL & c-UL LISTED USA & Canada
UL 508 Industrial Control Equipment

UL FILE NUMBER E160849

FRONT PANEL UL Type 4X, NEMA 4X, IP65; panel gasket provided

LOW VOLTAGE EN 61010-1:2010

DIRECTIVE Safety requirements for measurement, control, and laboratory use

Electromagnetic Compatibility

EMISSIONS EN 55022:2010
Class A ITE emissions requirements
Radiated Class A
Emissions
AC Mains Class A
Conducted
Emissions
IMMUNITY EN 61326-1:2013

Measurement, control, and laboratory equipment
EN 61000-6-2:2005
EMC heavy industrial generic immunity standard

RFI - Amplitude 80 -1000 MHz 10 V/m 80% AM (1 kHz)

Modulated 1.4 - 2.0 GHz 3 V/m 80% AM (1 kHz)
2.0-2.7 GHz 1 V/m 80% AM (1 kHz)

Electrical Fast +2kV AC mains, +1kV other

Transients

Electrostatic +4kV contact, £8kV air

Discharge

RFI - Conducted 10V, 0.15-80 MHz, 1kHz 80% AM

AC Surge +2kV Common, +1kV Differential

Surge 1KV (CM)

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

Voltage Dips 40%yV for 5 & 50 periods
70%YV for 25 periods
Voltage <5%YV for 250 periods
Interruptions
Note:

Testing was conducted on PD6000 Series meters installed through the covers of grounded metal
enclosures with cable shields grounded at the point of entry representing installations designed to
optimize EMC performance.

Declaration of Conformity available at www.predig.com
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Safety Information

Risk of electric shock or personal

Read complete instructions prior to injury. Hazardous voltages exist

installation and operation of the within enclosure. Installation and

CAUTION: scanner. WARNING!  service should be performed only
by trained service personnel.

Installation

There is no need to remove the scanner from its case to complete the installation, wiring, and setup
of the scanner.

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.

Panel Mounting

e Prepare a standard 1/8 DIN panel cutout — 3.622" x 1.772" (92 mm x 45 mm). Refer to Figure 1 for
more details.

e Clearance: allow at least 6" (152 mm) behind the panel for wiring.

e Panel thickness: 0.04" - 0.25" (1.0 mm - 6.4 mm).
Recommended minimum panel thickness to maintain Type 4X rating: 0.06" (1.5 mm) steel panel,
0.16" (4.1 mm) plastic panel.

o Remove the two mounting brackets provided with the scanner (back-off the two screws so that there is
Y4" (6.4 mm) or less through the bracket. Slide the bracket toward the front of the case and remove).

e Insert scanner into the panel cutout.

¢ Install mounting brackets and tighten the screws against the panel. To achieve a proper seal, tighten
the mounting bracket screws evenly until scanner is snug to the panel along its short side. DO NOT
OVER TIGHTEN, as the rear of the panel may become damaged.

A
le———3.622" (92mm) —— Gasket Removable
M Panel Connectors
T L Square Corners to 0.060" /
(1.5mm) Max Radius

B 1772
(45mm) Panel Cutout
to DIN 43700 g_—T

Tolerances:
A: +0.032 (+0.8mm) E}\

-0.000 (-0.0mm) £ f L
B: +0.024 (+0.6mm)

-0.000 (-0.0mm) Mounting Mounting  Micro USB

— Bracket Screw Connection

Figure 1. 1/8 DIN Panel Cutout Dimensions & Panel Mounting Details
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Mounting Dimensions
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Connections
All connections are made to removable screw terminal connectors located at the rear of the scanner.

Use copper wire with 60°C or 60/75°C insulation for all line voltage connections.
A Observe all safety regulations. Electrical wiring should be performed in
_ accordance with all applicable national, state, and local codes to prevent
Caution! damage to the scanner and ensure personnel safety.

Connectors Labeling
The connectors’ label, affixed to the scanner, shows the location of all connectors available with

requested configuration.

Do not connect any equipment other than Precision Digital’s expansion
modules, cables, or scanners to the RJ45 M-LINK connector. Otherwise
damage will occur to the equipment and the scanner.

Warning!

/" RELAY4 RELAY3 RELAY2 RELAY1 MAOUT
DDDDQD DD DD DD DD DD

NO NC C NO NC C NO NC C NO NC C - K+ R

Tx A

F4 COM RX DI DBl DO DO = 12345678| 4 -
DD 0|0 3%,

. RS-485 M-LINK  POWER /

Figure 4. Connector Labeling for Fully Loaded PD6088/6089

Power Connections
Power connections are made to a two-terminal connector labeled POWER on the back of the scanner. The

scanner will operate regardless of DC polarity connection. The + and - symbols are only a suggested wiring
convention.

POWER
+ -
@ @ [\
AC or DC
I} POWER

Required External Fuse:
5 A max, 250 V Slow Blow

Figure 5. Power Connections

13
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Serial Communications Connection

Serial communications connection is made to an RJ45 connector labeled M-LINK on the back of the
scanner. The Modbus Scanner uses the PDA1485 RS-485 adapter to interface with other Modbus devices
and the PDA8485 RS-485 to USB converter or PDA7485 RS-232 to RS-485 converter to connect to a PC.
The same port is used for interfacing with all expansion modules (e.g. external relays, digital I/O). Use the
PDA1200 meter copy cable for scanner-to-scanner interfacing for cloning purposes (i.e. copying settings
from one scanner to other scanners).

PD6088 Master as local display

PD6088 Snooper
as remote display

" PDAB8485

Tanks with
multivariable transmitters

PC Laptop running
ScanView Software

Figure 6. Serial Communications Connections
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Serial Communications Connections Table
The table below shows the terminal connections for 3-wire RS-485 devices.

PD6088/6089 PD6088/6089 PC Modbus Modbus
Master Snooper Connection Slave Meter Level Gauge
PDA1485 PDA1485 PDA8485 RS-485 RS-485
RS-485 Adapter | RS-485 Adapter | RS-485 to USB
L L L G GND
Di - DO DI - DO DI - DO D- AC)
DI = DO DI = DO DI = DO D+ B(+)

Three Wire Connections

In order to wire the 5 pins for use as a 3-wire half-duplex RS-485 connection, it is necessary to create a
jumper connection between DI — DO and DI- — DO- as shown below.

X
F4 COM RX DI DI

2 2|84

Figure 7. Three-Wire RS485 Connection

F4 Digital Input Connections

A digital input, F4, is standard on the scanner. This digital input connected with a normally open closure
across F4 and COM, or with an active low signal applied to F4.

TX

F4 COM RX DI DI DO DO 'l‘
1 2 O 1 2 3 4 5
DD OO
I RS-485

ACK
Figure 8. F4 Digital Input Connections

15
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Relay Connections

Relay connections are made to two six-terminal connectors labeled RELAY1 — RELAY4 on the back of the
scanner. Each relay’s C terminal is common only to the normally open (NO) and normally closed (NC)
contacts of the corresponding relay. The relays’ C terminals should not be confused with the COM
(common) terminal of the INPUT SIGNAL connector.

EeBEeREaRRe

RELAY4 RELAY3 RELAY2 RELAY1
DODDDDDNDDDDDD

NO NC C NO NC C NO NC C NO NC C

Figure 9. Relay Connections

Switching Inductive Loads

The use of suppressors (snubbers) is strongly recommended when switching inductive loads to prevent
disrupting the microprocessor’s operation. The suppressors also prolong the life of the relay contacts.
Suppression can be obtained with resistor-capacitor (RC) networks assembled by the user or purchased
as complete assemblies. Refer to the following circuits for RC network assembly and installation:

©1

Lo;c— 02
to 103
L~ |

Figure 10. AC and DC Loads Protection
Choose R and C as follows:
R: 0.5to 1 Q for each volt across the contacts
C: 0.5to 1 pF for each amp through closed contacts

Notes:
1. Use capacitors rated for 250 VAC.
2. RC networks may affect load release time of solenoid loads. Check to confirm proper operation.

3. Install the RC network at the scanner's relay screw terminals. An RC network may also be installed
across the load. Experiment for best results.

o1 ' Use a diode with a reverse
L breakdown voltage two to three
02 o| times the circuit voltage and
\ __II forward current at least as large
3 '|'_ as the load current.
LA y

Figure 11. Low Voltage DC Loads Protection
DCLoadProt

RC Networks Available from Precision Digital

RC networks are available from Precision Digital and should be applied to each relay contact switching an
inductive load. Part number: PDX6901.

Note: Relays are de-rated to 1/14 HP (50 watts) with an inductive load.

16
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4-20 mA Output Connections
Connections for the 4-20 mA transmitter output are made to the connector terminals labeled MA OUT.
The 4-20 mA output may be powered internally or from an external power supply.

1] 1]

MA OUT MA OUT
RELAY1 - 1+ R RELAY1 I- I+ R
vooleoe voolooo
+ - + - 1- |+
4-20 mA _Input 4-20 MA 12-35 VDC
Remote Display, Inout Meter Power
Chart Recorder, Etc. P Supply

Figure 12. 4-20 mA Output Connections

Analog Output Transmitter Power Supply
The internal 24 VDC power supply powering the analog output may be used to power other devices, if the
analog output is not used. The |+ terminal is the +24 V and the R terminal is the return.

External Relay, Analog Output, & Digital I/O Connections

The relay, analog out, and digital /0O expansion modules PDA1004, PDA1011, and PDA1044 are

connected to the scanner using a CAT5 cable provided with each module. The two RJ45 connectors on the

I/O expansion modules are identical and interchangeable; they are used to connect additional modules to

the system. See LIM1044, Expansion Module Instruction Manual, for detalils.

Note: The jumper located between the RJ45 connectors of the PDA1044 must be removed on the second
digital /O module in order for the system to recognize it as module #2.

Do not connect or disconnect the expansion modules with the power on!
More detailed instructions are provided with each optional expansion
Warning! module.

Interlock Relay Feature

As the name implies, the interlock relay feature reassigns one, or more, alarm/control relays for use as
interlock relay(s). Interlock contact(s) are wired to digital input(s) and trigger the interlock relay. This feature
is enabled by configuring the relay and relative digital input(s). In one example, dry interlock contacts are
connected in series to one digital input which will be used to force on (energize) the assigned interlock
power relay when all interlock contacts are closed (safe). The interlock relay front panel LED flashes when
locked out. The interlock relay would be wired in-series with the load (N/O contact). See below.

1T"T2 S —— ,1—115 VAC
0O WoLPow
merioak h N}u =" ”}/” -

Contact
(Digital Input) Control Interlock
Relay Relay

Figure 13. Interlock Connections
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Setup and Programming

Overview

There are no jumpers involved in the scanner setup procedure.
Setup and programming is done using ScanView software or through the front panel buttons.
After power and signal connections have been completed and verified, apply power to the scanner.

Front Panel Buttons and Status LED Indicators

PRECISION DIGITAL #

PD6088 PD6089
Button Description LED Status
Symbol/LED
Menu 1-8 Alarm 1-8 indicator
PREV/Right arrow/F1 1-8 Flashing: Relay in manual control
M mode
/8 Displays PV to nearest 1/8" or
NEXT/Up arrow/F2 16 1/16% of an inch
SCAN/Enter/E3 1-4 Flashing: Relay interlock switch
open
Go to previous PV F Communications Fault Condition
Go to next PV [l PAUSE | Press SCAN to pause scanning
Stop scan on alarm > PLAY Press SCAN to resume scanning
Notes: F4 is a digital input. Alarms 5-8 are Note: LEDs for relays in manual mode flash with
enabled when relay expansion module installed. the “M” LED every 10 seconds.

e Press the Menu button to enter or exit the Programming Mode at any time.

e Press the Right arrow button to move to the next digit during digit or decimal point programming.

e Press the Up arrow button to scroll through the menus, decimal point, or to increment a digit.

e Press the Enter button to access a menu or to accept a setting.

e Press and hold the Menu button for three seconds to access the advanced features of the scanner.

e Press the SCAN/Enter button once to pause scanning (Pause LED flashes), then press the
SCAN/Enter button again to resume scanning (Play LED turns on).

e Press NEXT to go to the next PV; auto scan resumes after 10 seconds of inactivity.
e Press PREV to go to the previous PV; auto scan resumes after 10 seconds of inactivity.

18
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Display Functions & Messages
The following table shows the main menu functions and messages in the order they appear in the menu.

Display Parameter Action/Setting Display Parameter Action/Setting
Description Description
nn odE Mode Enter Mode menu E-rESP Response Time Enter the time allowed for a
slave device to respond to a
n~ ASEEF Master Enter Master Mode command.
Plinbr PV Number Select PV SnooPEr Snooper Enter Snooper Mode
Py i PV Select PV 1-16 Punbr PV Number Select PV
EnRALLE  Enable Enable PV u o PV Select PV 1-16
dSAbL  Disable Disable PV EAABLE  Enable Enable PV
SLAU.id  Slave ID Enter the unique Slave ID d SAbL  Disable Disable PV
for each PV
Fonl - - SLAL Slave ID Enter the unique Slave ID of
wnlod  Function Code Enter the Function Code for the device to be polled by
each PV Master
rElinbr  Register Enter the Register Number Funfod  Function Code Enter the Function Code for
Number for each PV each PV
dRER Data Type Enter the Data Type for Fun 83 Function Code Use Function Code 03 to
each PV 03 read slave device
FLoRE  Floating Point  Floating Point Datq Type. Fun 04  Function Code  Use Function Code 04 to
Data Type Select Floating Point as the 04 read slave device
data type to be read from
the slave device. Fun B5 Function Code Use Function Code 65 to
65 read slave device
Shaort Short Integer Short Integer Data Type.
Data Type Select Short Integer as the rELnbr  Register Enter the Register Number
data type to be read from Number for each PV
the slave device. S5 di Register Select either 5 (x0001-
Lond Long Integer Long Integer Data Type. & d.i  Number Digits ~ x9999) or 6 (x00001-
Data Type Select Long Integer as the x65536) digits for the
data type to be read from Register Number by
the slave device. pressing the Right Arrow in
) ; Register Number menu.
b nRrY  Binary Binary Data format. Select
Binary format for Short or dRER Data Type Enter the Data Type for
Long integers. each PV
becd BCD BCD Data format. Select FLoRE  Floating Point  Floating Point Data Type.
BCD format for Short or Data Type Select Floating Point as the
Long integers. data type to be read from
= ) - - the slave device.
5 .OnEd  Signed Signed Data. Select Signed
Binary format for Short or Short  Short Integer Short Integer Data Type.
Long integers. Data Type Select Short Integer as the
- - - data type to be read from
un5 {id  Unsigned Uns!gned D_ata. Select the slave device.
Unsigned Binary format for
Short or Long integers. Ltonk Long Integer Long Integer Data Type.
, ) - Data Type Select Long Integer as the
234 Byte Order Select big-endian byte data type to be read from
order. the slave device.
H43ic! Byte Order Select little-endian byte b nArY  Binary Binary Data. Select Binary
order. format for Short or Long
24 i3 Byte Order Select byte-swapped big- integers.
endian byte order. Not bed BCD BCD Data. Select BCD
available for Short integer. format for Short or Long
e Byte Order Select byte-swapped little- integers.
endian byte order. Not S {LnEd  Signed Signed Data. Select Signed
available for Short integer. Binary format for Short or
E-Poll Polling Time Enter Polling Time (the time Long integers.
between read commands). uwn5 {bd  Unsigned Unsigned Data. Select

In other words, how often
the display is updated in
Master mode.

Unsigned Binary format for
Short or Long integers.
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Display Parameter Action/Setting Display Parameter Action/Setting

Description Description

234 Byte Order Select big-endian byte ERG Tag Tag
order. wn kS Units Units

432 ! lect little-endi

! Byte Order gredgft ittle-endian byte Farnn E Format Format (Decimal, Eighths, or
- Sixteenths of an Inch)
243 B Select byte- d big-
' yte Order er?d?acn by;teesovyggrr.)?\lot 0 dEc Decimal Decimal Format

available for Short. Ft in B Eighths Eighth Inch Format

e Byte Order Select byte-swapped little- FtE in Sixteenths Sixteenth Inch Format
endian byte order. Not ]
available for Short. dEcPE Decimal Point ~ Decimal Point menu

-rESP i i . . .
t-rES Response Time Enter the time allowed for a d5PdP  Display Set the decimal point
slave device to respond to a B . o - .
Decimal Point  position for the display. This
command. .
is independent from float
SLAY Slave Enter Slave Mode decimal point.
dAtR Data Type Enter the Data Type for FLotdP  Floating Floating Decimal Point.
each PV Decimal Point  Select the decimal point for
) - - - - the expected floating point

FLoRE Floating Point  Floating Point Data Type. data.

Data Type Select Floating Point as the
data type to be read from SCRLE Scale PV Scale PV
the slave device. inP Input 1 Program input 1 value

Shaort Short Integer Short Integer Data Type. ¢ ) .

Data Type Select Short Integer as the ds | Display 1 Program display 1 value
data type to be read from inP ¢ Input 2 Program input 2 value (up to
the slave device. 32 points for PV1 & PV2)

Lond Long Integer Long Integer Data Type. ds 2 Display 2 Program display 2 value (up

Data Type Select Long Integer as the to 32 points for PV1 & PV2)
data type to be read from ; - -
the slave device. d5PLAY Display Enter Display Setup menu

b wnArY  Binary Binary Data. Select Binary LnE | Display Line 1  Top Display
format for Short or Long d PU Display PV Display PVs 1-16
integers.

Lh-L Display C Display Math Channels C1-
bed BCD BCD Data. Select BCD
Channel C4
format for Short or Long
integers. Plun it Display PV & Display PV & Units
= . ; . Units

5 .nEd  Signed Signed Data. Select Signed
Binary format for Short or ELPUR Display Tag, Display Tag & PV Number
Long integers. PV Number selected

wn5 Ld  Unsigned Unsigned Data. Select ELPURL Display Tag, Display Tag, PV Number
Unsigned Binary format for PV# & Units selected, & Units
Short or Long integers. Cun ik Display C & Display C1-C4 & Units

iZ3q Byte Order Select big-endian byte Units
order. (Y Display Tag, C, Display Tag, C1-C4 & Units

Y3c i Byte Order Select little-endian byte & Units
order. dSEt ! Display Set Display Set Points 1-8

c4 i3 Byte Order Select byte-swapped big- Points 1-8
zcgilgkljlgyftgrcggga i’;ll?et or H-PU Display Max PV Display Maximum value for

ger. 1-16 each enabled PV1-16
Y - ittle-

Mie Byte Order Selgct byte-swapped little Lo-PU Display Min PV  Display Minimum value for
endian byte order. Not 1-16 each enabled PV1-16
available for Short integer.

-r i i i
t-rESP  Response Time Enter the time allowed for a Haol g'f%iy Max Ch Egiﬂﬁglgﬂg)f_"éjm for math
slave device to respond to a
command. to-L Display Min Ch  Display Minimum for math
SELuP Setup Enter Setup menu c1-ca channels C1-C4
£Z i i B Displ
PU Process Enter PV Setup menu i Display Line 2 ottom Display
Variable d ERD Display Tag Display Tag
Pu PV Select PV 1-16
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Display Parameter Action/Setting Display Parameter Action/Setting
Description Description
d EARCU Display Tag & Display Tag & Units OFF Off Relay goes to non-alarm
Units condition when break
. ; detected. Relay turns off
d off Display off Display Off when Communications
d- intY Display Display Intensity Break detected.
Intensity Rout Analog output  Enter the Analog Output
rELRY Relay Setup Enter Relay Setup menu scaling menu
mn
ASS fn Assign Relay Assign Relay menu ROut Aout channel Analog Output source
channel (*1-3)
rELAY |  Relay 1-8 Assign Relay 1-8 - -
— g5 | Display 1 Program the first Display
PU PV 1-16 Map Relay to PV 1-16 value for the Analog Output.
na -PU Multiple PVs Map Relay to Multiple PVs Out | Output 1 Program the first Output
) Relay 1-8 Relay 1-8 value_that corresponds to
e clay cay the Display 1 value for the
Act | Relay Action 1- Assign Relay Action for Analog Output. (e.g. 4.000
8 relays 1-8 mA).
Auto Automatic Set relay for automatic reset ds¢c Display 2 Program the second Display
value for the Analog Output.
A-n2An  Auto-manual Set relay for auto or manual
reset any time Out & Output 2 Program the second Output
oL . . value that corresponds to
LALLH Latching Set relay for latching the Display 2 value for the
operation Analog Output. (e.g. 4.000
Le-CLr  Latching- Set relay for latching mA). (e.g. 20.000 mA)
cleared operation with manual reset g, AL Serial Enter Serial menu
only after alarm condition
has cleared 5CAn id Scan ID Enter Scan ID of the meter
being polled (1-247
ALEErn  Alternate Set relay for pump gp ( )
alternation control bAud Baud Rate Select Baud Rate (Choices:
SAn P - 300/600/1200/2400/4800/96
na FL Sample tht relay fct>r slample time 00/19,200)
rigger contro
99 (Must match that of other
OFF off Turn relay off devices)
FRLSF Fail-safe Enter Fail-safe menu Er dily Transmit Delay Enter Transmit Delay
) ' . - (Master’s delay must be
FLS Fail-safe 1 Set retl_ay 1-8 fail-safe greater than Snaaper or
operation slave devices)
on On Enable fail-safe operation PRr Y Parity Select Parity (Even, Odd,
off Off Disable fail-safe operation None 1-Stop, or None 2-
Stop)
dELRY i
L Delay rIinter relay Time Delay (Must match that of other
enu )
devices)
] 1% * * - i
dty Delay 1 Enter relay 1-8 time delay E-bYk Byte-to-byte Enter the timeout value
setup : )
Timeout allowed between received
On | On1l Set relay 1 On time delay bytes.
OFF + off1 Set relay 1 Off time delay (This is used to fix
communication problems
brERH Break Set relay condition if with slow devices).
communication break
detected PRSS Password Enter the Password menu
nao Ack No action Ignore break condition. No PRS5 Password 1 Set or enter Password 1
change in relay state when PRSS 2 Password 2 Set or enter Password 2
Communications Break
detected. PRSS 3 Password 3 Set or enter Password 3
On On Relay goes to alarm unioc Unlocked Program password to lock
condition when break scanner
detected. Relay turns on
when Communi)::ations Locd Locked Enter password to unlock
Break detected. scanner
953995 Flashing Over/under range condition
-995599
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ScanView Software

The meter can also be programmed using the PC-based ScanView software included with the meter. This
software is can be installed on any Microsoft® Windows® (XP/Vista/7/8/10) computer by connecting to
the meter’s onboard USB. The meter is powered by the USB connection, so there is no need to wire
anything prior to programming the meter, though USB is intended only for meter configuration.

ScanView Installation
1. Connect one end of the provided USB cable to the meter and the other end to the computer.
The computer will automatically install the driver software it needs to talk to the meter.
Only one meter may be connected at a time. Attaching multiple °
meters will cause a conflict with the meter software.

2. Once the driver is installed, an AutoPlay dialog should appear
for the drive “MSINSTAL.” Click “Open folder to view files.”

If the computer does not display an AutoPlay dialog for the
drive “MSINSTAL,” you should open My Computer and double-
click on the drive labeled “MSINSTAL.”

3. Double-click on the file named “MSStart.” The program will
open a few windows and install two programs on your
computer. Simply follow the onscreen instructions until you see
one of the dialogs below. If you receive a “User Account
Control” warning, click “Yes.”

4. If there is an update available, click the “Update” button to
install the new version. Otherwise, click “Configure” to begin
programming your meter.

Open folder to view file
} using Windows Explore

ScanView
Exit USB Connection About on ous
Confirm
Update ScanView with version 3_9_3from aniine EFGEI$ 1SI DEN ScanView
repostory? DIGITAL =
Meter Type |PDE0SD
Update Cancel
Status Status

Note: If you decide to update your ScanView installation, once the installation has completed, you will be asked
if you want to update the installation files located on the meter itself. This way, you will always have the most
current installation version on the meter for future installs.

e Do not unplug the meter while the new installation files are being written to it. The
meter will display vur ££ during the process and you will receive an onscreen
notification once the process is complete.

Warning! | ® Do not disconnect and reconnect the meter rapidly. Allow at least 10 seconds from

disconnection before reconnecting USB to the meter.

Monitoring and data logging for one scanner (Master mode) is available with ScanView software. All the

enabled PVs and math channels may be logged to a single .csv file. The ScanView software

synchronizes with the scanner in master mode one second after the scanner has completed a polling
cycle. Additional information regarding configuration and monitoring of the meter using ScanView
software is available online. Go to www.predig.com/ScanView.

Note: The poll time of the scanner must be greater than 5 seconds to prevent collisions on the bus.
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Menu Navigation Tip

e The Up arrow scrolls through the sub-menus within a menu, after the last item it returns to the top
menu. Press Enter to step into the menu again or press Up arrow to move to the next menu.
Note: There are some exceptions (e.g. PV - Enable - - Data type A Next PV).

e Press Menu to exit programming at any time.

SEEUP

Setting Numeric Values

The numeric values are set using the Right and Up arrow buttons. Press the Right arrow to select the next
digit and the Up arrow to increment the digit’s value. The digit being changed is displayed brighter than the
rest. Press and hold the Up arrow to auto-increment the display value. Press the Enter button, at any time,
to accept a setting or the Menu button to exit without saving changes.

[l
[N}

[ Tuin]

LI Next

Setting

Increment d'S i

Next Digital

Accept
Setting

Digit Value
Main Menu Run Mode
The main menu consists of the most 20.000
commonly used functions: Mode, Setup, Pu 2
Serial, and Password. N
e Press Menu button to enter Scanner J
Programming nodf | @9 seep | @9 [5E- AL | O pRSS
e Press Up arrow button to scroll through il i i
the menus
P}
e Press Menu, at any time, to exit and i i i Lo ¢
return to Run Mode . nASEr PU SCAn Id ‘I::SS !
e Changes to the settings are saved to nodE aEELP 3Er AL %
memory only after pressing Enter [ A l (A ) l (A ) ¢ [ A ] l
e The display moves to the next menu SnooPr dSPLRY bAud PRSS 2
every time a setting is accepted by nodE SEELP SEr AL PRSS
pressing Enter = l ul P ‘ ui
SLAYE rELRY Er dLy PRSS 3
nodE SEEWP SEr AL PRS5
e el (4] —
(4] A} A T (4]
, i PRr &Y
; ! SEr AL
: ¥ (A ]
*Analog Output will : Haul: ': 'b..'":
only display if installed. |
| SEEUP SEr AL
! __J
-1 2]
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Serial Communications (5Er /AL)

The scanner is equipped with RS-485 Modbus RTU serial communications.

The Serial menu is used for programming the Scanner ID, Baud Rate, Transmit Delay, Parity, and Byte-to-
Byte Timeout parameters.

The meter may be connected to a PC for initial configuration via the onboard micro USB connection. For
ongoing digital communications with a computer or other data terminal equipment, an RS-232, or RS-485
option is required; see Ordering Information on page 6 for details.

/N

Warning!

Do not connect any equipment other than Precision Digital’s expansion
modules, cables, or scanners to the RJ45 M-LINK connector. Otherwise
damage will occur to the equipment and the scanner.

When using more than one scanner in a multi-drop mode, each scanner must be provided with its own
unigue address. The scanner address (Scan ID) may be programmed between 1 and 247.

The transmit delay may be set between 0 and 4999 ms; this value must be less than (Poll Time/# of PVs).
The parity can be set to even, odd, or none with 1 or 2 stop bits.
Changes made to the Serial menu are initialized after exiting the Serial menu.

SEI' IHL
[
At LA LA T TILA E-bYE
SE~ AL ~| SEr AL SEr AL SE- AL SEr AL
I l l | |
247 3500 * 0100 EEn | B9 nonf 1B nonE 2|88 odd o
ScAn ld SEr AL br diy SEr AL SEr /AL SEr AL SEr AL E-hYE
_______ N I - - =
t { £
~ o
* Baud Rate for the PD6080/PD6081 is entered here by user, and PASSWORD
must match that of other system devices. Choices are seen below. Menu
300 600 1200 c4oo
SEr AL SEr AL SEr AL SEr AL
Y800 9600 18200
SEr AL SEr AL SE- AL

When setting up the scanner to run on a Modbus system, the devices must be programmed with matching
Baud Rate and Parity. Failure to match up the network devices’ parameters may result in communication
breaks.
Notes:
1. The byte-to-byte timeout setting may be adjusted to fix communication errors with slow devices.
2. The Transmit Delay of the Master must be greater than the Snooper or the slave devices being
polled.
3. When using the M-Link to connect to a Modbus network, the PD6088/PD6089 cannot be used as
a Master, but can be used as a Snooper or as a Slave. In order to use the PD6088/PD6089 as a
Master, the scanner must connect to the Modbus Network via the three-wire terminal connector on
the back of the scanner.
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Scanner Mode Selection
Operating Modes (nodE)

The Mode menu is used to select how the scanner is to function:

1. Master: Reads a slave device, scales the data from it, displays the result, and operates the relays
and 4-20 mA output. The Master polls from 1 to 16 process variables from 1 to 16 slave devices.
The Master processes and displays PV1 through PV16 and alternately displays the variables being
polled.

2. 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.

3. Slave: Read and controlled by a master device (PLC, DCS, etc). The data sent to it by the master
is scaled, displayed, and used to operate the relays and 4-20 mA output.

The Master mode requires additional parameter selection to specify how the slave device is to be read and
how to interpret the data.

Press Menu to enter Scanner Programming. Press the Enter button to access any menu or press Up arrow
button to scroll through choices. Press the Menu button to exit at any time and return to Run mode.

n~odE

\ 4
nASEr
naodE

SLAUE
nodE

How to Enable Process Variables (PVs)

In Master or Snooper Mode, navigate to the PV Number menu and press ENTER. From there, the user can
scroll through all of the sixteen available PVs. In order to enable a specific PV, simply press ENTER to
access the desired PV, then scroll to ENABLE and press ENTER (Follow the same course of action for
disabling PVs).

Enter the Slave ID of the device being polled by the Master, followed by the Function Code, Register
Number, Data Type, and Byte Order.

Once the desired PVs are enabled, navigate to the Setup menu and enter the PV Setup in order to select
the PV tag, units, format, and decimal point parameters, as well as to scale the PVs.

Once the user has scaled the final PV, the scanner automatically goes to the Display Setup menu to access
line 1 and 2 display assignments.

By default, display line 1 is assigned to Display PV (d PU) and line 2 to display the Tag (d ERG) for the
corresponding PV.

Itis possible to display PVs & Tags on line 1 and 2 simultaneously by selecting Tag & PV Number (ERGPUR).
Display line 1 is setup by default to display PV & tag for PV1, 3, 5, 7; while line 2 is setup by default to
display PV & tag 2, 4, 6, 8. These can be changed by the user to display any or all PVs. Program either
display line 1 or 2 to show the desired parameters and press ENTER. See page 32 for details.
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Master Mode (nRSEr)
The Master mode contains the PV Number, Poll Time, and Response Timeout menus.

PV Number: Enable/disable PVs, select slave ID, function code, register number, data type & byte order.
Poll Time: Enter the time interval to poll the slave devices selected.

Response timeout: Enter the time interval to wait after three polls before reporting it as a Communications
Break.

nRSEr
nodE

Y

Purbr |@9|-Poil | @8- gp |@W BackTo [ qF
n~ASEF nASEr —»>| A2 RSEr

Py ! 010 050
Plinbr E-Poll k-rESP

o=, = |

PV can be any
PV from
PV 1-PV 16.

EnRbLE @9 d SALL
T C\PU
— ] Forward
lH' lH' y to
SLRY. id SEEUP
PU 1
1, vy
Enter Slave ID l oot dRER
of meter to be
polled by master. SLAY Py
it VL
Funfod FLoRE | A Short | E3|Lonb
Py PU 1 Py i Py
------- T@f )
Function Code Fun BB 3"‘ ‘E Byte order is 'I'h .nHrH u bed
can be either dependent upon ! >
03,04,0r65. W FunCod bYEE data type. 1 PU Py 1
1
[ |
o, !
rEGnbr Pu2- 16 Jrversmoe | 1 unS od | &35 LnEd
to next PV. PV16 »
Py ! PUnbr moves to t-poll. : Py I PU |
: _f ------- -
Register Number BBB : L--
is selected
by user. rEbLnbr

M
E-PollL
n~ASEr
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Snooper Mode (5noaPr)
The Snooper mode is used to listen to data being transmitted on the bus. Multiple Snoopers can be
connected to the RS-485 bus and display any process variable. The same process variable can be
displayed in multiple locations. Use the menu below to configure Snooper Mode parameters.

Notes:

SnaaPr
naadE

(2 |
PV can be any PU ’ u PU ‘E BS.B
PV f >
PV 1-PV 16, Plnbr PUnbr k-rESP
'
EnRbLE |9 d SAbL
Py ! Pu
— - Forward
13  to
Ener St 0 ' SLAU. Id SEELP
polled by master. [l P} |
| =
aoi
SLAY id
'
Funlod
Py 1
| .
Function Code Fuﬁ 83 3"‘ ‘E Byte order is ! b anr'." bl:d
can be either dependent upon !
03,04,0r65. W FunCad bYEE data type. Py PU 1
1
| -
|| =, N 13
rEGnbr PUC- 16 Pvsrsmoe | | ynG Od 5 {bnEd
to next PV. PV16
PU i Punb,- moves to t-resp. : PU | PU i
| : _f T3
Register Number 353 : L--
is selected
by user. l‘Eanl’
\ 4

t-rESP
SnooPr

| t-resp | @8 BackTo | odE
SnooPr

1.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).

2.The response 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.
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How to Select 5 or 6-Digit Registers

In Master or Snooper Mode, it is possible to select either a five-digit or a six-digit Register Number. Once
the operator has enabled a PV, entered a Slave ID, and chosen a Function Code, the scanner will arrive at the
Register Number menu (rEfLnbr). Press the Right arrow to display and then the Up arrow to change the
setting for the number of digits used for the Register Number (5 d «& or b d L), then press ENTER.
Notes:

1. If Function Code 03 is selected, the Register Number defaults to 40001; if Function Code 04 is

selected, the Register Number defaults to 30001.
2. Default Data Type is Float
3. Default Slave ID for PV1=001, for PV2=002, for PV3=003, etc.

4

rEGrbr (& wonot | [ 540 B B di
PU | rEGrbr | || rEGobr FElinbr
o > =

bt v
drcA | BB [ FLoRr Short 40ooo |
PU T Long rEGnbr

The Master ignores the decimal point setting for slave devices that specify a Short or Long integer. For
example, a slave that is displaying 12.34 is read as 1,234. Floating point data may or may not utilize the
decimal point. Refer to the slave’s operating manual to make sure.

The Register Number range is based on the Function Code and the number of digits selected. See the
following table:

Function Code 5 Digit 6 Digit

03 40001 — 49999 400001 — 465536
04 30001 — 39999 300001 — 365536
65 65001-65999 N/A

Slave Mode (5LRUE)

The Slave mode is capable of
accepting Short, Long, and
Float data types. Refer to the
Modbus Register Tables at
www.predig.com for details of
all the predefined parameters.
Follow the menu below to
navigate and set all
parameters for Slave Mode.
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Setting Up the Scanner (SEEuP)

The Setup menu is used to select:

1. PV Setup
a. PV Tags
b. PV Units
c. Format: Decimal point or Feet & Inches

d.
e.

Decimal Point
Scale input data

2. Display assignment & Intensity
3. Relay assignment and operation

4. 4-20 mA analog output scaling

Press the Menu button to exit at any time.

SEELP

from here.

!
PU o - rELRY B _________ . Aout A !
SEEuP SEkuP SEtuP if enabled.
! ! !
Pu u RSS &n Relay Setup Rouk ! Aout Setup
—r continues continues f—
SEEuP rELRY from here. Rout from here.
| .
Chi f
ERG e Lk 2| B d- tnkY | ul
PU 1 Fomet, Dec. Pt dSPLRY dSPLAY
PV Setup ) A * J
continues
from here. ERD int B _/u nt !
nE 2 koP kaP
Display Setup l v- ------------------
continues
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Setting Up the Process Variables (PVs) (PU SEEuP)

Enter the PV Setup menu to set up all the criteria associated with each enabled PV. Once you have selected
the desired PV, you can select parameters for each. These include tag, units, format, display decimal point,
float decimal point (resolution), and scaling of the input data.

Note: PV1 and PV2 can have multiple points for linearization. Only two points are available for all other
PVs and for either the Square Root or Programmable Exponent functions.

SEELP
!
Py
SEEUP Sotp vion
! o > InP 2
PU
Pyt O py 5 e
seewp 777 seeur ] i l
- — __ nooooo
e O un ks | B Formik | O gecpe | B | scALe AN
PY | PU 1 PU 1 | PU 1 > PU
| || I o) =) di5 2
PU 1 FE- In d5PdP | O | Flokdr ||| | wP 1 Put
ERG un k5 dEcPt ~| dEcPE Py 1
| )] =) o) 000000
dddddd dddddd | | | ooopaoo da ¢
Py | PY 1 inP |
— @] SAUE
vy ds | bty here.
A FE in 16 O g O dEc Pu 1 T
arna Farna k arm k Py 2
| [ I, —
3 000000 SELP
4 1 g s e

Setting the Display Decimal Point (d /SPdP)

Decimal point may be set one to five decimal places or with no decimal point at all. Pressing the Up arrow
moves the decimal point one place to the right until no decimal point is displayed, and then it moves to the
leftmost position. The decimal point is programmable only for the Display Value.

Setting the Float Decimal Point (FLok.dP)

If floating point data type is selected, select the number of decimals to correspond to the expected floating
point data; the numbers to right of the LSD will be ignored by the scanner.

Example:

If you have a number such as 12.3456, you have to tell the scanner how many digits to the right are of
interest to you. In this case selecting 4 places will make use of all the digits. For most applications the
display decimal point will be set accordingly (i.e. 4 places).

If 2 decimal places are selected, the number 12.3456 is displayed as 12.35; notice that the number is
rounded up.
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Scaling the PV Display Values (5LRLE)

The data that the scanner receives can be scaled to display in engineering units. Input 1 must be less than
Input 2; Input 2 must be less than Input 3; etc (known as monotonic values). Press Enter to save the
changes or Menu to exit without saving. When the Linear function is selected for PV1 & PV2, up to 32
points may be programmed to handle non-linear data. Only two points are available for all other PVs and
for either the Square Root or Programmable Exponent functions. Round Horizontal Tanks are scaled using
the length and diameter of the tank.

Scale Menu

SCRLE
PU I

e,

nP I ad I 000000
Py | taP Py 1 diS |

o
nP 2 10000 4.5 2 (00000

.

> —
Py inP 2 L TH] d.«5 ¢

The display will show Errar if the scaling process is unsuccessful. Undesired operation may occur if the
error is not corrected. Correct the error by either changing one of the inputs in question or changing the
number of points to exclude an erroneous input point.

Note 1: For Feet & Inches Display format, the display values will be in the format 99 FT 11 'N 15 /16th gr gth,
Make the left digit for inches and 16" blank if the value is less than 10. Example: 50 Feet, 9
Inches, and 8/16 will be displayed as 50 FT _9'N 8 16" instead of 50 7" 09 'N 08 /16t

Note 2: Scaling Short and Long input values (input 1, input 2, etc.) should be done without the decimal
point.

Multi-Point Linearization (L »ERr)

The scanner is set up at the factory for 2-point linear scaling. Up to 32 linearization points may be selected
for PV1 and PV2. All other PVs have two linearization points available. See page 56 for details.

ScanView Software

The scanner can also be programmed using the PC-based ScanView software available for free download
at www.predig.com.

In order to configure the scanner using a computer, the scanner must be connected using an RS-485 to
USB converter or an RS-485 to RS-232 converter; see ORDERING INFORMATION on page 6.

Monitoring and data logging for one scanner (Master mode) is available with ScanView software. All the
enabled PVs and math channels may be logged to a single .csv file.

The ScanView software synchronizes with the scanner in Master mode, one second after the scanner has
completed a polling cycle.

Note: The poll time of the scanner must be greater than 5 seconds to prevent collisions on the bus.
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Setting Up the Displays (dSPLRY SEtuP)
Line 1 Parameters (L nE | dSPLRAY)

The top display (L nE

{) can be programmed to display any of the following:

Display Parameter Setting Description
d Pu Display PV Display PVs 1-16
d Ch-L Display C Channel Display Math Channels C1-C4
Plun ik Display PV & Units Display PV & Units
ELPUR Display Tag, PV Number Display Tag & PV Number selected
ELPUAL Display Tag, PV# & Units Display Tag, PV Number selected, & Units
Coun b Display C & Units Display C1-C4 & Units
T Display Tag, C, & Units Display Tag, C1-C4 & Units
dSEE ! Display Set Points 1-8 Display Set Points 1-8
H-Pu Display Max PV 1-16 Display Maximum value for each enabled PV1-16
Lo-PU Display Min PV 1-16 Display Minimum value for each enabled PV1-16
HoL Display Max Ch C1-C4 Display Maximum for math channels C1-C4
to-l Display Min Ch C1-C4 Display Minimum for math channels C1-C4

Line 2 Parameters (L nE 2 dSPLRY)
The bottom display (L »E &) can be programmed to display any of the following:

Display Parameter Setting Description
d PU Display PV Display PVs 1-16
d Ch-L Display C Channel Display Math Channels C1-C4
Plun ik Display PV & Units Display PV & Units
tLPUR Display Tag, PV Number Display Tag & PV Number selected
tLPUAL Display Tag, PV# & Units Display Tag, PV Number selected, & Units
Coun ik Display C & Units Display C1-C4 & Units
T Display Tag, C, & Units Display Tag, C1-C4 & Units
dSEE ! Display Set Points 1-8 Display Set Points 1-8
H-PU Display Max PV 1-16 Display Maximum value for each enabled PV1-16
Lo-PU Display Min PV 1-16 Display Minimum value for each enabled PV1-16
H-L Display Max Ch C1-C4 Display Maximum for math channels C1-C4
to-l Display Min Ch C1-C4 Display Minimum for math channels C1-C4
d ERD Display Tag Display Tag (Line 2 only)
d ERGL Display Tag & Units Display Tag & Units (Line 2 only)
d offF Display off Display Off (Line 2 only)

Note: Toggling displays use the Scan Time for the value and 2 seconds for Tag and Units.

Display Intensity (d- inkY)

The scanner has eight display intensity levels to give the best performance under various lighting

conditions. Select intensity 8 for outdoor applications. The default intensity setting is 8.
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Display Line 1 Menu (L mE | dSPLRY)

E IE,{LmE e]_u, d- inty | B
dSPLRY dSPLRY dSPLRY
(4]

* J
Line 2 Setup ’n': B u lnl: {

continues EoP EoP

from here.

................... '

\

Continues
to Relay
Setup.

Puun & | BV | EACPUN | B ECPUAL | ©3
LwmE | | LnE | La:E
! ¥ !
Continues 1357 13571 _
Setup. ERGPUA ERGPUAu
A |

LA A Al T L AT AT Al %_
LmE | LwE | LwE | LwmE | LwmE !
. H H H | Continues
""""""""""""""""""""""""""""""""""""""""" to Line 2
Setup.
_%dSEI: 4O he-ru | B to-py | B Her [BOie-r O
LwE ! LwE | LwmE ! LwnE | LwnE | ‘
— o o D > B R Coninues
Setup.

Note: For Tag-PVn and Tag-PVn-U, the default settings for PVs are 1,3,5,&7, followed by two
underscores, which represent empty PVs. These all can be changed to any enabled PVs.
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Display Line 2 Menu (L mnE 2 dSPLRY)
SEELP

H Continues

Ty R S T L to Display
Intensity Setup.

Puun & | O | eRoPUA| B LoPUn, | 9
LimE @ "l LimE 2 "l LinE 2

Continues EL’EB__ B"‘EB_ _
Intéonsl:i)l;f psl?t/up. ERGPUN EAGPUAL
A |

dsee 3|8 gser 2
LwnE 2 LwnE 2
. - T [ Continues

. N S .
"""""""""""""""""""""""""""""""""""" to Display
Intensity Setup.

_%dSEl: O He-ry O to-py | O H-r | O
LunnE 2 timE 2 LwnE 2 LtwmE 2

...........................................................................

l Continues

to Display
Intensity Setup.

Note: For Tag-PVn and Tag-PVn-U, the default settings for PVs are 2,4,6,& 8, followed by two
underscores, which represent empty PVs. These all can be changed to any enabled PVs.
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Setting the Tags (ERG) & Units (un «9)

Each PV can be setup with its own tag and units. See the flow charts on the previous pages to access the
display menu to show the tag or toggling tag & units. The engineering units and custom tags can be set using
the following 7-segment character set:

Display | Character Display | Character Display | Character Display | Character
0 0 Hy C H K u Vv
{ 1 c c L L U w
¢ 2 d d nA m H X
3 3 £ E n n 4 Y
Y 4 F F H 0 ¢ z
5 5 L G o 0 - -
b 6 9 g P P v /
1 7 H H q q L ]
8 8 h h r r 1 [
9 9 ' I 5 S - =
A A ' i [ t o Degree(<)
h b 4 J o u Space

Notes: Degree symbol represented by (<) if programming with ScanView. The letters “m” and “w” use two
7-segment LEDs each; when selected the characters to the right are shifted one position. Press and hold
up arrow to auto-scroll the characters in the display.

Application Example 1

In this application we have a system consisting of (4) MTS M-Series multivariable tank level gauges
connected to (2) PD6088 displaying Product Level, Interface Level, and Average Temperature.

One of the Modbus Scanners is located next to the tanks and the other is located in the control room.

Local Display with PD6088 Master
Displaying Level in Feet

I I Modbus Rs-485 [, >
T T

"
Tanks with Mutivariable Level Transmitters

Register Numbers &
Process Variables
30001 - Product Level
30003 - Interface Level
30017 - Average Temperature Remote Display with PD6088 Snooper
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The following table shows the system setup for the MTS M-Series gauge, one PD6088 Master, and one
PD6088 Snooper:

Parameter PD6088 PD6088 Description/Comment
Mode Master Snooper

PV1 Slave ID 1 1

Function Code 04 04

Register PV1 30001 30001 Tank 1 Product Level
Data Type Long integer Long

Byte Order 1234 1234

PV2 Slave ID 1 1

Function Code 04 04

Register PV2 30003 30003 Tank 1 Interface
Data Type Long integer Long

Byte Order 1234 1234

PV3 Slave ID 1 1

Function Code 04 04

Register PV3 30017 30017 Tank 1 Average Temperature
Data Type Long integer Long

Byte Order 1234 1234

PV4 Slave ID 2 2

Function Code 04 04

Register PV4 30001 30001 Tank 2 Product Level
Data Type Long integer Long

Byte Order 1234 1234

PV5 Slave ID 2 2

Function Code 04 04

Register PV5 30003 30003 Tank 2 Interface
Data Type Long integer Long

Byte Order 1234 1234

PV6 Slave ID 2 2

Function Code 04 04

Register PV6 30017 30017 Tank 2 Average Temperature
Data Type Long integer Long

Byte Order 1234 1234

PV7 Slave ID 3 3

Function Code 04 04

Register PV7 30001 30001 Tank 3 Product Level
Data Type Long integer Long

Byte Order 1234 1234

PV8 Slave ID 3 3

Function Code 04 04

Register PV8 30003 30003 Tank 3 Interface
Data Type Long integer Long

Byte Order 1234 1234

PV9 Slave ID 3 3

Function Code 04 04

Register PV9 30017 30017 Tank 3 Average Temperature
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Parameter PD6088 PD6088 Description/Comment
Data Type Long integer Long

Byte Order 1234 1234

PV10 Slave ID 4 4

Function Code 04 04

Register PV10 30001 30001 Tank 4 Product Level
Data Type Long integer Long

Byte Order 1234 1234

PV11 Slave ID 4 4

Function Code 04 04

Register PV11 30003 30003 Tank 4 Interface

Data Type Long integer Long

Byte Order 1234 1234

PV12 Slave ID 4 4

Function Code 04 04

Register PV12 30017 30017 Tank 4 Average Temperature
Data Type Long integer Long

Byte Order 1234 1234

Scanner ID 246 245

Polling Time 5.0 sec N/A

Slave Response Timeout 10.0 sec 10.0 sec

Baud 4800 4800

Parity None 1 None 1 1 stop hit

Byte-to-Byte Timeout 0.01 sec 0.01 sec

Decimal point 3 places 3 places

Input 1 000000 000000 Scaling for Level & Interface
Display 1 000000 000000

Input 2 999999 999999 0.001 inch resolution
Display 2 83.333 83.333 Feet
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Application Example 2

In this application we have a system consisting of (4) MTS M-Series multivariable tank level gauges
connected to (2) PD6089s displaying Product Level, Interface Level, and Average Temperature.

One of the Modbus Scanners is located next to the tanks and the other is located in the control room. The
display readout is shown in sixteenths of an inch.

Local Display with PD6089 Master

Tanks with Mutivariable Level Transmitters

Remote Display with PD6089 Snooper

Register Numbers & Process Variables
30001 - Product Level

30003 - Interface Level

30017 - Average Temperature

Note: The example above shows the PD6088. The setup of the scanner is the same as the first
example. The PD6089’s Feet & Inches display is clearly visible.
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Setting the Relay Operation (rELRY)

This menu is used to set up the assignment and operation of the relays.

Relay Setup Menu (rELRY SEEULP)

rELRY ™ ——
CEEWP Up Arrow cycles
through all
available relays.
g S
ASS Gin | B3 [ty |OYFR.LsF | Y dELRY B prenn | | B
rELRY | rELRY rELRY —»| rELAY —» rELRY
=, =, o,
rELRY | Ret | FLS diy | brERH |
RSS «Gn rty i FA.LSF dELRY brERH
! A ]! } ! |
Pu t | [see 1] [on on B oFF On
rELRY 1 e"ﬁﬂﬁﬂ.?ﬁ,@_”d rtY 1 FLS 1 dty | dty | brERH I
(2] (A ]! o ! ! A !
T rSE | oFF ooao 0ooo OFF
rkY FLS On OFF brERH I
Y
! t ! (A ]!
na -PU Set Relay Enter Button
rELRY | Action Menu cycles through all no HC&
ti bled rel
from here then to BREAK. brERK 1
t !
Enter Button I If Analog Output
Note: The setup for relays 2-8 follows the same cycles through all [l is enabled, the
pattern shown here for relay 1. enabled relays [l Aout Setup Menu
then to SETUP. will appear first.

A During setup, the relays do not follow the input and they will

- remain in the state found prior to entering the Relay menu.
Caution!

1. RSS Ln Relay assignment
a. Assign relay to PV
b. Assign relay to Math channel
c. Assign relay to multiple PVs (2 to 16 PVs)
2. Rct ! Relay action
Automatic reset only (non-latching)
Automatic + manual reset at any time (non-latching)
Latching (manual reset only)
Latching with Clear (manual reset only after alarm condition has cleared)
Pump alternation control (automatic reset only)
Sampling (the relay is activated for a user-specified time)
g. Off (relay state controlled by Interlock feature)
3. SEE | Setpoint& rSk ! Reset point
4. FRLSF Fail-safe operation
a. On (enabled)
b. Off (disabled)
5. dELRY Time delay
a. On delay (0-999.9 seconds)
b. Off delay (0-999.9 seconds)
6. brERH Relay action for communications break

-0 o0 oTw
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Setting the Relay Action (Rekt )
Operation of the relays is ) T se Up Arrow
P v rELRY | . ARek | - Auto t:scr(tflptﬁrough
rELRY rky | Rek | chg]iger;]ir:ow.

programmed in the Action menu.
The relays may be set up for any of

the following modes of operation: u

1. Ruko Automatic reset (non-latching) Y

2. R-naRAn Automatic + manual reset at any time (non-latching) R-n1 An

3. LAEcH  Latching (manual reset only, at any time) Rck !

4. Lk-LLr Latching with Clear (manual reset only after alarm

condition has cleared) I

5. RLEErn Pump alternation control (automatic reset only) LREcH

6. SRAR-PL  Sampling (the relay is activated for a user-specified Rek i

time)

7. ofF Off (relay state controlled by Interlock feature) I
The following graphic shows relay 1 action setup; relay 2-8 are set up in a Le-CLr
similar fashion. Ret 1

ALEErn
Rck !
SARn~ PL
Ack |
_ _ ofF
Programming Set (5Et) & Reset (r5St) Points Rek !

High alarm indication: program set point above reset point.
Low alarm indication: program set point below reset point.
The deadband is defined as the difference between set and reset points. Minimum deadband is one display
count. If the set and reset points are programmed with the same value, the relay will reset one count below
the set point.

Note: Changes are not saved until the reset point has been accepted.

!

SEE | Program

LY " | SetPoint
v

rSt | Program

rty " | Reset Point

Setting Fail-Safe Operation (FR {L5F)

In fail-safe mode of operation, the relay coil is energized when the process variable is within safe limits and
the relay coil is de-energized when the alarm condition exists. The fail-safe operation is set independently
for each relay. Select on to enable or select aFF to disable fail-safe operation.

Programming Time Delay (dELRY)
The On and Off time delays may be programmed for each relay between 0 and 999.9 seconds. The relays
will transfer only after the condition has been maintained for the corresponding time delay.

The On time delay is associated with the set point.
The Off time delay is associated with the reset point.
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Relay Action for Communications Break (brERH)
The Scanner will poll the slave device three times before reporting a communications break condition.
After the third failure, the Response Timeout timer starts and will determine the actual time to report a PV
in break condition.

1. Turn On (Go to alarm condition)

2. Turn Off (Go to non-alarm condition)

3. No Action (The relays will maintain the last condition)

Relay and Alarm Operation Diagrams

The following graphs illustrate the operation of the relays, status LEDs, and ACK button.

High Alarm Operation (Set > Reset) Low Alarm Operation (Set < Reset)

Input

Set 4 — — — — —_— Ty AR, N R U S Ry AR e bl Shb il bbb bbbl bbbl bbbl abidbhi thiskly b  WRREEEELEEREEEY -1s298

——————— f——— — 192

|
Reset-{--ofemrmennnnnnnn femsmnsnne

|

|

Relay de-energized ' energ‘ized ! |

LED W ! !
I :
| H
|

I [ 1
T T T ;
] Il ] R H
| | bosioronssb [ bosigwns  yeiem
, : . ‘
E— | b | no @l

(pniratel-non) oitemoiuA
I I

Automatic (non-latching)
|

I
| .
| I \ :
Relay Il_l I } I_! l‘ yeloA

. | g 1 I R
LED 4,—‘_| || L | : ’—’— [<EN]
ACK | |-| I ﬂ | | I-l I _HoA
v T T T T T o
Automatic or Manual (non-latching) (pnidatsl-non) IsunsM 10 sitsmotuA
| | | | I
| | | | I
Ry — L[ 1 ! l_! slon
= 1 . | N N
o o1 ! [ os
: F :
ACK HOA
pressed I_I n n ] rl bszasiq

(onidatel) IsuneM
|

Relay 4'—|— i_l y&lafl
S N — |

LED 3 | I_I a3l
o M1 I [ — I basesq
Manual only after passing below Reset (latching with clear) (188l2 diiw pnirlaisl) te2efl svods pnizasq 19its yino IsunsM

For Manual reset mode, ACK can be pressed For Manual reset mode, ACK can be pressed
anytime to turn "off" relay. To detect a new alarm  anytime to turn "off" relay. For relay to turn back
condition, the signal must go below the set point,  "on", signal must go above set point, and then go
and then go above it. below it.

41



- ProVu PD6088/PD6089 Modbus® Scanner Meter Instruction Manual

High Alarm with Fail-Safe Operation Low Alarm with Fail-Safe Operation
(Set > Reset) (Set < Reset)

Relay energized ‘ de-energized

I
r
l
—
LED off w.' | I: LED on ‘ off : |
1 :
I
L
1
|

Automatic (r;on-lalching)
| H

l
I
Relay ‘I_I I_I

: [ : : | :
LED 4’—;I LeD —I—I _ ; | I—
ACK r r ACK B
pressed 1 rl ! n ‘ pressed : n l
Automatic or Manual (non-latching Automatic or Manual (non-latching)
I | | | I
| | | | |
Relay L] L 1 Relay I I_I ‘\—
N | . ‘ N .
e 1 | | e
I : | . [
oreered 1 I ! precasd [1 [l
} Manual (latching) } Manual (iatching)
I | |
Relay —!—,—“ Relay ] i
e L LED L
ACK nn N ACK I I'I [
Manual only after passing below Reset (latching with clear) Manual only after passing above Reset (latching with clear)
Note: Relay coil is energized in non-alarm Note: Relay coil is energized in non-alarm
condition. In case of power failure, relay condition. In case of power failure, relay
will go to alarm state. will go to alarm state.

Pump Alternation Control Operation

Input

Relay2 Set
Relayl Set N
Relay1 &
Relay2Reset |~/ ~ ~ & T 7 A ‘ e S ‘ e e A R ‘ " RN S ; -
| | | | | |
T T T T T 1
Pump 1 d i energized 1 1 [ (| 1 :
Pump 2
Relay? Set Input
ela e
Relayl Set AN \
Relayl Reset 4 — — /— — — + — — — N/~ —— — — — NJ/~— — - - NS LN \
Relay2 Reset 4 —f — — — — = — — — — ———————— I - — — e — o ——— (= e — = 1= e =2
| | | | | |
T T T — T ; T
i T | + |
Pump 1 de-energized |energized ; 1 | | (I
Pump 2 I [ — L
Input A\
Relay2 Set \
Relayl Set
Relay2 Reset | — — /= — — NS N N Ll N S _
Relayl Reset 4 —/ — ——— -+ —— —— W —— - —— S - R
] Il ] ! ] ! Il Il
| | | [ L |
Pump 1 de-energized| energized 1 | | [ : ; ‘ 1
Pump 2

LEDs indicate the relay status
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Relay Sampling Operation

Set e N B LT LT o o PN R T

Resett —f— — — —\=fpm = — — —— — — — —— — — — — — — 2

Relay A
LED A

When the signal crosses the set point, the relay trips and the sample time starts. After the sample time has
elapsed, the relay resets. The cycle repeats every time the set point is crossed, going up for high alarms
and going down for low alarms.

The sample time can be programmed between 0.1 and 5999.9 seconds.

INEENE

Relay Operation After Communications Break

When a Master scanner fails to receive a reply from the slave it is called a Communications Break. The
relays can be programmed to react to this event by going On, Off, or No Action. After communication is
restored the relays are turned off or on, based on their operating mode and their set and reset points,
without regard to their prior state. This is similar to the auto initialization on power up. Below is a diagram
showing three examples.

The same is true for a scanner set up to operate in Snooper mode.

Communications Communications
Break Restored
No Serial
Communications

Relay 3 Set -

Relay 2 Set 4
Relay 1 Set -

Relay 1to 3 |
Reset

Communications
energized Break: No Action

Relay 1 de-energized I

Manual mode

Communications

| Break: Relay "on"

!
1
|
|
|
|
|
!
!
I

Relay 2
Manual mode

Communications

Relay 3 | Break: Relay "on"

Auto mode
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Time Delay Operation
The following graphs show the operation of the time delay function.

I Id I 7’
<Tdelay <Tdelay >=Tdelay

|

|
Relay | |_

L

LED

On Time Delay

abhcccae e naaad

N\
N
N\

/ /7
<Tdelay <Tdelay >=Tdelay

Relay | I_
LED® | [

Off Time Delay

When the signal crosses the set point, the On time delay timer starts and the relay trips when the time delay

has elapsed. If the signal drops below the set point (high alarm) before the time delay has elapsed, the On

time delay timer resets and the relay does not change state. The same principle applies to the Off time

delay.

Note: If “Automatic or Manual (R-n- RAn)” reset mode is selected, the LED follows the reset point and not
the relay state when the relay is acknowledged.
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Relay Operation Details

Overview

The relay capabilities of the scanner expand its usefulness beyond simple indication to provide users with
alarm and control functions. These capabilities include front panel alarm status LEDs, as well as either 2 or
4 optional internal relays, and/or 4 external relays via expansion modules. Typical applications include high
or low temperature, level, pressure or flow alarms, control applications such as simple on/off pump control,
and pump alternation control for up to 8 pumps. There are four basic ways the relays can be used:

1. High or Low Alarms with Latching or Non-Latching Relays

2. Simple On/Off Control with 100% Adjustable Deadband

3. Sampling (Based on Time)

4. Pump Alternation Control for up to 8 Pumps

Relays Auto Initialization

When power is applied to the scanner, Alarm # Hlor LO | Set | Reset | Power-Up | Relay

the front panel LEDs and alarm relays Alarm Point | Point | Reading | & LED

will reflect the state of the input to the 1 HI 1000 500 499 Off

scanner after the first response from the

slave device. The following table 2 LO 700 900 499 On

indicates how the alarm LEDs and 3 LO 250 | 400 499 Off

relays will react on power-up based on 4 HI 450 200 499 On

the set and reset points:

Fail-Safe Operation (FR {L5F)

The following table indicates ; ;

how the relays behave based 22:;?3;?1 Non-Alarm State | Alarm State Power Failure

on the fail-safe selection for NO NC NO NC

each relay: Off Open | Closed | Closed | Open | Relays go to
non-alarm state

On Closed | Open Open Closed | Relays go to

alarm state

Note: NO = Normally Open, NC = Normally Closed. This refers to the condition of the relay contacts when
the power to the scanner is off.

Front Panel LEDs

The LEDs on the front panel provide status indication for the LED | Status LED | Status
following: 1 | Alarm 1 5 | Alarm5

2 Alarm 2 6 Alarm 6
The scanner is supplied with four alarm points that include front 3 Alarm 3 7 Alarm 7
panel LEDs to indicate alarm conditions. This standard feature is 7 Aarm 4 8 Alarm 8
particularly useful for alarm applications that require visual-only

indication. The LEDs are controlled by the set and reset points programmed by the user. When the display
reaches a set point for a high or low alarm, the corresponding alarm LED will turn on. When the display
returns to the reset point the LED will go off. The front panel LEDs respond differently for latching and non-
latching relays.

For non-latching relays, the LED is always off during normal condition and always on during alarm condition,
regardless of the state of the relay (e.g. Relay acknowledged after alarm condition).

For latching relays, the alarm LEDs reflect the status of the relays, regardless of the alarm condition. The
following tables illustrate how the alarm LEDs function in relation to the relays and the acknowledge button
(Default: F3 key assigned to ACK):
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The relays can be set up for latching (manual reset) or

Relay terminology for following tables

non-latching (automatic reset) operation.

Terminology

Relay Condition

The On and Off terminology does not refer to the status of
the relay’s coil, which depends on the fail-safe mode

On Alarm (Tripped)
Off Normal (Reset)
Ack Acknowledged

selected.

Warning!

In latching relay mode, latched
relays will reset (unlatch)
when power is cycled.

Non-Latching Relay (Ruto)

In this application, the scanner is set up for automatic reset

Automatic reset only

(non-latching relay). Acknowledging the alarm while it is still

present has no effect on either the LED or the relay. When
the alarm finally goes away, the relay automatically resets

and the LED also goes off.

Condition LED Relay
Normal Off Off
Alarm On On
Ack (No effect) On On
Normal Off Off

Non-Latching Relay (R-n= An)

In this application, the scanner is set up for automatic and

Automatic + manual reset at any time

manual reset at any time (non-latching relay). The LED and

the relay automatically reset when the scanner returns to the
normal condition.

The next time an alarm occurs, the operator acknowledges

the alarm manually while the alarm condition still exists. This

causes the relay to reset, but the LED stays on until the

scanner returns to the normal condition.

Latching Relay (LAEcH)

In this application, the scanner is set up for manual reset at any
time. Acknowledging the alarm even if the alarm condition is
still present resets the relay and turns off the LED.

Latching Relay (LE-ECLr)

In this application, the scanner is set up for manual reset only
after the signal passes the reset point (alarm condition has
cleared). Acknowledging the alarm while it is still present has
no effect on either the LED or the relay. When the alarm is
acknowledged after it returns to the normal state, the LED and
the relay go off. Notice that the LED remains on, even after
the scanner returns to the normal condition. This is because,
for latching relays, the alarm LED reflects the status of the
relay, regardless of the alarm condition.
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Condition LED Relay
Normal Off Off
Alarm On On
Normal Off Off
Next Alarm On On
Ack On Off
Normal Off Off
Manual reset any time

Condition LED Relay
Normal Off Off
Alarm On On
Ack Off Off

Manual reset only after alarm
condition has cleared

Condition LED Relay
Normal Off Off
Alarm On On
Ack (No effect) On On
Normal On On
Ack Off Off
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Acknowledging Relays
There are two ways to acknowledge relays programmed for manual reset:

1. Viathe programmable F4 digital input assigned to ACK (Default) and connected to a normally
open pushbutton wired across F4 and COM.

2. Remotely via a normally open pushbutton wired across one of the digital inputs and the +5 V
terminals on the digital I/O modules, which is triggered with a contact closure to COM, or with an
active low signal (see page8).

When the ACK button or the assigned digital input is closed, all relays programmed for manual reset are
acknowledged.

PDA1044 Digital /0 Module

1 2 3 4 5 6 7 8 9 10
- ., wooooovoeo
F4 COM RX DI DI DO DO == +5 11 12 13 14 01 02 03 04 G
1 2 O 1 2 3 4 5 N N _ N Y, T
QOO
DI 1-4 DO 1-4 GND
RS-485 o o
1 T
ACK ACK
Figure 14. Acknowledge Relays with F4 Figure 15. Acknowledge Relays with Digital
Function Key Input

Pump Alternation Control Applications (ALEErn)

For pump control applications where two or more similar pumps are used to control the level of a tank or a
well, it is desirable to have all the pumps operate alternately. This prevents excessive wear and overheating
of one pump over the lack of use of the other pumps.

Up to 8 relays can be set up to alternate every time an on/off pump cycle is completed. The set points and
reset points can be programmed, so that the first pump on is the first pump off.

Application #1: Pump Alternation Using Relays 1 & 2

1. Relays 1 and 2 are set up for Set and Reset Point Programming with Pump Alternation
pump alternation. Relay | Set Point | Reset Point | Function
2. Relays 3 and 4 are set up for low 1 30.000 10.000 Controls pump 1 & 2
and high alarm indication. i - _
2 35.000 5.000 Sets dual pump trigger
3 4.000 9.000 Controls low alarm
4 40.000 29.000 Controls high alarm

Pump Alternation Operation
1. Pump #1 turns on when the level reaches 30.000, when the level drops below 10.000 pump #1 turns
off.

2. The next time the level reaches 30.000, pump #2 turns on, when the level drops below 10.000, pump
#2 turns off.

3. Ifthe level doesn’t reach 35.000 pump #1 and pump #2 will be operating alternately.

4. If pump #1 cannot keep the level below 35.000 pump #2 will turn on at 35.000, then as the level drops
to 10.000 pump #1 turns off, pump #2 is still running and shuts off below 5.000.

5. Notice that with the set and reset points of pump #2 outside the range of pump #1, the first pump on is
the first pump to go off. This is true for up to 8 alternating pumps, if set up accordingly.

6. Relay #3 will go into alarm if the level drops below 4.000 and relay #4 will go into alarm if the level
exceeds 40.000.

7. Adding the 4 external relays expansion module allows using the 4 SPDT internal relays for pump
alternation and the 4 SPST external relays for high, high-high, low, and low-low alarm indication.
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Setting Up the Interlock Relay (Force On) Feature
Relays 1-4 can be set up as interlock relays. To set up the relays for the interlock feature:

1. Access the Setup — Relay — Action menu and set the action to off.

rELRY
SEELP

rlYy ¢ Fh:l: Hul: o OFF
relays 1-4

2. In the Advanced features — User menu, program any of the digital inputs to Force On any of the
internal relays (1-4). The Advanced Features Menu can be found on page 51.

LY O 1B9fp

uSEr uSEr di i

3. Connect a switch or dry contact between the +5V terminal and the corresponding digital input (dI-1 to
dl-4) terminal.

Sw2

Swi

5

@éé@@@@@@é

01 02 03 04 G

T\ NG /T
A N

5VDC DI 1-4 DO 1-4 GND

Interlock Relay Operation Example

Relays 1 & 2 are configured to energize (their front panel LEDs are off) when SW1 & SW2 switches (above)
are closed. If the contacts to these digital inputs are opened, the corresponding front panel LEDs flash,
indicating this condition. The processes being controlled by the interlock relay will stop, and will re-start only
after the interlock relay is re-activated by the digital inputs (switches).

Note: If multiple digital inputs are assigned to the same relay, then the corresponding logic is (AND) — i.e.
both switches must be closed to trip the relay.
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Scaling the 4-20 mA Analog Output (Rout)

The 4-20 mA analog outputs can be scaled to provide a 4-20 mA signal for any display range selected. The
Analog Outputs can be mapped to PVs or Math Channels. To select the channel and source assignments
the analog outputs are assigned to, see Analog Output Source Programming on page 64.

No equipment is needed to scale the analog outputs; simply program the display values to the
corresponding mA output signal.

The Analog Output menu is used to program the 4-20 mA outputs based on display values.

SEELP
!
Rout
SEEUP
v
Rout || O sE- AL
Rouk I
X
A / {
ds5 | O gt  Ogs52 BOipre | O
Rout ! " | Rauk ! Aauk | " | Rauk !
—> —> —>
i ! i ,

out | ds e Out 2

o e e

There are three analog outputs available. These only display when they are enabled. See graphic below.

004000 004000 020000 r 020000

‘_’ * *
Aot | Aout 1 | TV Aok 2| |Aouk 37|  “ifinstalied
SEELP Aout " | Aout "] Rout
T
F ————= —_———— -
d5 1 | pogooo | |owe + || owooo
Rout e | Raut | Buk
)
(
dis 2 [ woooo | [ ouk 2 | 20000
R ouk 1 dse2 | Rouk | Dok 2

Notes: Changes to the settings are saved to memory only after pressing ENTER. Changes made to settings
prior to pressing ENTER are not saved. Once ENTER is pressed, the display moves to the next menu.

Setting UJo the Password (PRSS)

The Password menu is used for programming three levels of security to prevent unauthorized changes to
the programmed parameter settings.
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Pass 1: Allows use of function keys and digital inputs
Pass 2: Allows use of function keys, digital inputs and editing set/reset points
Pass 3: Restricts all programming, function keys, and digital inputs.

Protecting or Locking the Scanner
Enter the Password menu and program a six-digit password.

-

PRSS || Dooooo e 600000
PRSS PRSS | PRSS

PHSS E Run Mode
PRSS

PASS 3
PRSS

g

Making Changes to a Password Protected Scanner

If the scanner is password protected, the scanner will display the message Laed (Locked) when the Menu
button is pressed. Press the Enter button while the message is being displayed and enter the correct
password 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 and enter the correct password twice, as
shown below. The scanner is now unprotected until a new password is entered.

Run Mode

20.000

na A

Locd 600000 u; Enter wnloc

Locd Password Lacd

A

SE'ZUP P PHSS I Enter _ unloc
4 7 Password PRSS |

If the correct six-digit password is entered, the scanner displays the message unlLoc (Unlocked) and the
protection is disabled until a new password is programmed.

If the password entered is incorrect, the scanner displays the message Lacd (Locked) for about two
seconds, and then it returns to Run Mode. To try again, press Enter while the Locked message is displayed.

Did you forget the password?
The password may be disabled by entering a
master password once. If you are authorized
to make changes, enter the master password
508655 to unlock the scanner.
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Advanced Features Menu

To simplify the setup process, functions not needed for most applications are located in the Advanced
Features menu:

1. Scan Mode: Auto or manual; Go on alarm or stop on alarm
2. Control relays and analog output
3. Noise Filter
4. Noise Filter Bypass
5. Rounding Feature
6. Select Math, Linearization function, Cutoff
7. User Programming for function keys and digital I/O
8. Copy Feature
9. System Information
Run Mod
_hun Vode u Up Arrow: use to scroll through menu choices
ED DDB Press & hold
- Menu for 3 sec to
PU access Advanced Menu: press to exit and return to Run Mode
features
Enter/Scan: press to make/accept selections

| 5tAn |8 fontrt B9 FLEr | B8] bYPRSS P
(A d AL A N2 O seieck | B round %_

Advanced Menu Navigation Tips:

Press and hold the Menu button for three seconds to access the Advanced Features Menu.
Press the Up arrow button to scroll through the Advanced Features Menu.

Press Menu at any time, to exit and return to Run mode.

Changes made to settings prior to pressing Enter/Scan are not saved.

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

The display automatically moves to the next menu every time a setting is accepted by pressing
Enter/Scan.
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Advanced Features Menu & Display Messages

Display Parameter Action/Setting Display Parameter Action/Setting
SCAm Scan Enter Scan menu no PES Number of Enter Number of
Points Linearization Points
v odE Scan Mode Select Auto or Manual
Scan Mode SCRLE Scale Scale Number of
- - Linearization Points
Auto Automatic Select Automatic Scan
Mode inP | Input 1 Program input 1 value
Ewma E Scan Time Select Scanning Time ddS | Display 1 Program display 1 value
na An Manual Select Manual Scan inP 2 Input 2 Program input 2 value (up
Mode to 32 points for PV1 & PV2
ALRrAA Alarm Select Go or Stop Alarm ds¢e Display 2 Program display 2 value
- (up to 32 points for PV1 &
uo Go Select Alarm Go PV2)
Stof Stop Select Alarm Stop SAuRrE Square Root  Enter Square Root
Conkrl Control Enter Control menu for menu
relays and analog output Prol Programmable  Enter Programmable
1 Exponent Exponent menu
Auta Automatic Select Automatic Control {5000 Programmable  Enter the Programmable
of Outputs and Relays Exponent Value  Exponent Value
na An Manual Select Manual Control of rht Round Enter Round Horizontal
Outputs and Relays Horizontal Tank  Tank menu
Rout ! Analog Output  Select Analog Output 1 inch Inch Enter to calculate tank
1 for manual control values in Inches
rLy Relay 1 Select Relay 1-8 for cna Centimeters Enter to calculate tank
manual control values in Centimeters
on On Select On for Relay 1-8 d Rnar Diameter Enter tank diameter
ofF off Select Off for Relay 1-8 LEAGER Length Enter tank length
FLEEF Filter Enter Filter menu nn BER Math Enter Math menu
Pu PV 1 Filter Program Filter Value for Ch D> Channel C1 *Enter Math Channel
PV1 C1-C4 menu
Py 2 PV 2 Filter Program Filter Value for OPErEn Operation Enter Math Operation
Pv2 menu
bYPRSS Filter Bypass Enter Filter Bypass CanSE Constant Enter Math Constant
menu menu
PU PV 1 Filter Program Filter Bypass AddEr Adder Enter Adder Value
Bypass Value for PV 1
" - - FRCEF Factor Enter Factor Value
PU PV 2 Filter Program Filter Bypass
Bypass Value for PV 2 Suna Sum Math Function Sum
round Rounding Enter Rounding Feature dF Difference Math Function
Feature menu Difference
i* 1 Rounding Program Rounding d FALS  Absolute Math Function Absolute
Value Value for PV Difference Difference
*(User-selectable & AUG Average Math Function Average
rounds to the nearest 1, ; - - -
2,5, 10, 20, 50, 100) nvubk o Multiply Math Function Multiply
SELEcE Select Enter Select menu d i dE Divide Math Function Divide
Funckn Function Enter data Linearization H =Pl Max Math Function Maximum
Eunction menu of all selected PVs
PU PV 1 Function  *Enter Linearization Lo-Pu Min Math Function Minimum
Function menu for all of all selected PVs
enabled PVs drAua Draw Math Function Draw
Ch D chci *Enter Linearization wa AU Weighted Math Function Weighted
Function Function menu for all Average Average
enabled math channels
) - ) rAt o Ratio Math Function Ratio
L wnERF Linear Enter Linear menu
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Display Parameter Action/Setting Display Parameter Action/Setting
LoncEn Concentration Math Function PrEU Previous Previous PV
ncentration
Concentratio nEHE Next Next PV
n AERE Math2 Resultant Math Channel -
Math operation applied SCRA Scan Scan or pause scan
to other math channels AcH Acknowledge Acknowledge relays
(e.g. C3 = C1/C2)
: rESEE Reset Enter Reset menu
Sunn Sum Math2 Function Sum
- rSt Ho Reset Max Reset Maximum
dF Difference Math2 Function ; - —
Difference rSt Lo Reset Min Reset Minimum
d FALS  Absolute Math2 Function rSE HL Reset Max-Min  Reset Maximum &
Difference Absolute Difference Minimum
RUG Average Math2 Function Average rELRY Relay Relay menu
A olk o Multiply Math2 Function Multiply 5t Set Points 1-8  Set Points 1-8
d & dE Divide Math2 Function Divide riY d Relay Disable Relay Disable (all
- relays)
CukoFF Cutoff Enter Low Flow Cutoff
menu rLY £ Relay Enable Relay Enable (all relays)
PU PV 1 Cutoff Program Cutoff Value 0 Hold Output Hold Output Hold (all relays)
forPV1 d Hold Display Hold Display Hold (while held
Pu 2 PV 2 Cutoff Program Cutoff Value low)
forPv 2 d SAbL Disable Disable
RoukPr Analog Output Enter Analog Output r )
Program Programmable ConkrL Control Control menu
parameters menu di * DI 1-8 *Digital Inputs 1-8
Aouk * Analog Output *Analog Output 1-3 (If n Enu Menu Menu
1-3 Installed)
. rDhE Right Right
SourlE Analog Output Enter Analog Output
Data Source Data Source menu uP Up Up
PU i Source PV *Select PV for Analog EnkEr Enter Enter
Output Data Source Fon I* Force On Relay  *Force On Relay 1-4
Ch D> Source Math *Select C1-4 for Analog 1
Channel Output Data Source 40 DO 1-8 *Digital Outputs 1-8
% i - * i -
SEE ! Set Point 1-8 Select Set Points 1-8 Alna * Alarm 1-8 ~Alarm 1-8
brERH Communication  Enter the Analog Output
S Break value when AcH Acknowledge Acknowledge
Communications Break rESEE Reset Enter Reset menu
is detected -
rSt Ho Reset Max Reset Maximum
WLnorE Ignore Break Ignore Break X - —
rSt Lo Reset Min Reset Minimum
Forct Force Break Force Break ; - -
- rSE HL Reset Max-Min  Reset Maximum &
CAL b Calibration Enter the Analog Output Minimum
Calibration menu ; - :
d SAbL Disable Disable
na AH Maximum Select Maximum value - - - - ;
for all Analog Outputs d AL Diagnostic Enter Diagnostics menu
AN Minimum Select Minimum value rESEE Reset Reset to Factory
for all Analog Outputs Defaults
O-rRnG Overrange Enter the Analog Output LEd LED Test LEDs cycle through all
value for an Overrange digits, decimal points,
condition and indicators
U-rRnb Underrange Enter the Analog Output nFa Info Displays Scanner
value for an Underrange information
condition SFE Software Displays Software
uSEr User Enter the User menu for information
assigning function keys UEr Software Displays Software
and digital I/0 Version Version information
F > F1-4 *F1-F4 Function Keys
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Scan Function (5CAn)

The Scan menu is used to program the PV scan mode and the scanner’s behavior on alarm condition. The
operator is able to scan automatically based on a time parameter, or scan manually with front panel keys
or digital inputs. The operator is also able to set the scanner to stop on alarm or continue scanning on
alarm. To resume scanning the operator must press the Next or Previous button. Please follow the menu
below for details. In the Stop on Alarm mode, the scanner will go to the alarmed PV and remain there until
the operator manually advances to the next PV or returns to the previous PV. If a new alarm is detected
the process is repeated. The scanner ignores old alarms.

SCAn

ALArnn
SCAn

' vy

na An
SCAn

‘w

StoP

RLArAn

-0

Continues
to
Control Menu.

030

| 305

=y

Control Menu (Cankrl)

The Control menu is used to control the 4-20 mA analog output and the relays manually, ignoring the input.
Each relay and analog output can be programmed independently for manual control. Selecting automatic
control sets all relays and analog output for automatic operation.

Lonkrl |
|

54

Once Manual mode is initiated on any relay or
analog output, an LED labeled “M” is turned
on. Every few seconds, all LEDs representing
: ‘ J tputs that inM I mod Il
u u outputs that are in Manual mode, as well as
Auta na Rn the “M” LED flash. This process will continue
LonkrlL Lonkrb
as long as any output is in manual mode.
| |
N Aot | O 1y ¢ | O rLY 8
Menu n1 An "] an An i na An
} ¥ - ;
16,000 LAl off |8 an
Rout 1 rLY rLY | rly 8 rty 8
| S '® @F------ -
b To
Relays 2-8
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Noise Filter (F «{LEEr)
Most applications do not require changing this parameter. It is intended to F LEEF
help attain a steady display with unsteady (noisy) input data. The field
selectable noise filter averages any minor or quick changes in the input data
and displays the reading with greater stability. Increasing the filter value will l

help stabilize the display. However, this will reduce the display response to

changes on the input data. The filter level may be set anywhere from2to | P { q Py 2
199. Setting the filter value to zero disables the filter function, and the | F {LtEr | FiLEEF
bypass setting becomes irrelevant.
| '
Program Program
filter value filter value
for PV 1 for PV 2
1
To
BYPASS
Menu

Noise Filter Bypass (bYPASS)
The scanner can be programmed to filter small input changes, but allow larger input changes to be
displayed immediately, by setting the bypass value accordingly. If the input signal goes beyond the bypass
value, it will be displayed immediately with no averaging done on it. The noise filter bypass value may be
set anywhere from 0.2 to 99.9. Increasing the bypass value may slow down the display response to changes
on the input signal.

bYPRSS i .| round
¢ —

l * Rounding Feature
PU 1 > PU 2 u L * Rounds to the nearest
bYPRSS _»| bYPASS round 1, 2,5, 10, 20, 50, 100

and is User Selectable
| !
Program Program To
bypass value bypass value SELECT
for PV 1 for PV 2 Menu
Y ,

Rounding Feature (round)

The rounding feature is used to give the user a steadier display with fluctuating signals. Rounding is used
in addition to the filter function. Rounding causes the display to round to the nearest value according to the
rounding criteria selected by the user. This setting affects the last three digits, regardless of decimal point
position.

Select Menu (SELEctk)

The Select menu is used to select the input data linearization function (linear, square root, programmable
exponent, or round horizontal tank), math functions, constants, low-flow cutoff, and analog output
programming. Multi-point linearization is part of the linear function selection.

SELEcE

Funckn n= Akl O CutofF =
SELEck SELEct SELEcE

RoutPr
SELEcE
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Input Data Conditioning Function Menu (Funckn)

The Function menu is used to select the input-to-output transfer function applied to the input data: linear,
square root, programmable exponent, or round horizontal tank volume calculation. Multi-point linearization
(for PV1 and PV2) is part of the linear function selection. Scanners are set up at the factory for linear
function with 2-point linearization. The linear function provides a display that is linear with respect to the
input data (e.g 0.000 = 0.000, 10.000 = 10.000, and then 5.000 = 5.000).

SELEct |
]

Funckn | E [ an Atk | B[ cutofF | B[ Aoukp- || 3
GELEcE SELEcE SELEct SELEct
‘

(A |
Put [ Blrue Blrus By [ Blnoi s
Funckn Funckn Funckn Funckn Funckn Ma:'nv‘(;h:'n‘dnels

T T T
J 7 J ]
[ I

v Y
LA T LA LA
T [T PU 1 [ TI]

Linear Function Menu (L »nERF)
Scanners are set up at the factory for linear function with 2-point linearization. Up to 32 linearization
points can be selected for PV1 and PV2 under the Linear function in the Advanced Features menu. The
multi-point linearization can be used to linearize the display for non-linear signals such as those from level

transmitters used to measure volume in odd-shaped tanks or to convert level to flow using weirs and
flumes with complex exponents.

Note: Multi-point Linearization applies to PV1 and PV2 only. All other PVs use two linearization points.

b

L nERr
Py 1
\
no PES |8 [ eoger SCALE P ponooo | BB 4.5 1 0-0-0
L mnERF Points 2 - 32 | na PES " | Funckn Tl Pt Funckn ds |

L P 2 0 10000 d52 | in-p-0 || sAuEd PU 2
Funckn

Funckn InP 2 Funckn dsS e
:—:

SAVED flashes
before moving
to next PV.
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Square Root Function Menu (59uRrE)
The square root function is used to calculate flow measured with a differential pressure transmitter. The
flow rate is proportional to the square root of the differential pressure. Scale the scanner so that the low
input signal (e.g. 4 mA) is equal to zero flow and the high input signal (e.g. 20 mA) is equal to the

maximum flow.

|

SSuRrFE
T
\
scAte | &[ 1p ¢ | E| ponooo | BB g5 o
LT | Funckn WP | Funckn
L poopoo | B[ 45 2 || p-p-0 | BB/ SAuEd
nP 2 | Funckn |l ds5 2 j

m 0N
SAVED flashes
before moving
to next PV.

Programmable Exponent Function Menu (Pral E)

The programmable exponent function is used to calculate open-channel flow measured with a level
transmitter in weirs and flumes. The flow rate is proportional to the head height. Scale the scanner so that
the low input signal (e.g. 4 mA) is equal to zero flow and the high input signal (e.g. 20 mA) is equal to the
maximum flow. This method works well for all weirs and flumes that have a simple exponent in the flow
calculation formula. For weirs and flumes with complex exponents it is necessary to use a strapping table
and the 32-point linearization of the scanner.

PraG E
Py 1
A
o000 | B scpe (B e+ | O pooooo dis | 0-0-0 InP 2
ProG E Pral E Funckn P 1 Funckn ds ! Funckn
pwpog | BB [g52 || g-p-p | O Py 2
InP C Funckn ds ¢ Funckn

SAVED flashes
before moving
to next PV.
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Round Horizontal Tank Function Menu (rht)
This function is used to calculate volume in a round |
horizontal tank with flat ends. The volume is calculated
based on the diameter and length of the tank. The tank’'s | rht
dimensions can be entered in inches or centimeters; the | PU {
scanner automatically calculates the volume in gallons “——
or liters. After entering the dimensions, complete the
scaling process with the display values calculated by the y
scanner. The scanner can be re-scaled to display the Inch [ A
volume in any engineering unit without the need to re- | py 4 PU |

enter the dimensions again.

Changing the Volume from Gallons to Liters y
In the above graphic, entering the 48" for the diameter d Ana r
and 120" for the length of the round horizontal tank, the PU 1

scanner automatically calculates that the volume of the “———

tank is 940.02 gallons.
1. Convert gallons to liters v
1 US gallon = 3.7854 L 048000
940.02 gal = 3558.4 L d fna r
2. Goto the Setup - PV - Decimal Point menu and
change the decimal point to 1 decimal. v
3. Go to the Setup - PV - Scale menu and press Enter _n-
until d 5 2 is shown on line 1. :;uEr;Gl:h . g‘sﬂ'ﬂ
4. Press Enter and change the display 2 value to
3558.4.
5. The scanner is now displaying the volume in liters. Y A
Note: The display can be scaled to display the volume 120000 inP 2
in any engineering units. LEnGEth Funckn
\ \/
SCALE 0 10000
LEnfkh InP 2
\ / \/
inP | ds?e
Funckn Funckn
\ A\
000000 {0-0-0
inP 1 d:&s 2
\/ A\
d8 | SRUE SAVED flashes
before moving
Funckn to next PV.
Y
A\

PU 2
Funckn
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Math Functions (n2 Akh)

The Math menu is used to select the math function that will determine the channels C1-C4 value. These
math functions are applied to PVs and other math channels. The results are displayed by selecting
Display Channel C (d £k L) in the Display menu. Most math functions may be applied to all PVs: For
example, it is possible to add up to 16 PVs and calculate the total volume of all the tanks in a field. The
Math2 function allows for further calculations on the results of other math channels (e.g. C4 = C2/C1).

The following math functions are available:

Name Math Operation (Examples) Setting
(P = Adder, F = Factor)
Addition (PV1+PV2+P)*F Sumn
Difference (PV1-PV2+P)*F dF
Absolute difference | ((Abs(PV1- PV2)+P)*F d FALS
Average (((PV1+PV2)/2)+P)*F AUL
Multiplication ((PV1*PV2)+P)*F ok
Division ((PV1/PV2)+P)*F d i dE
Max PV Max value of all selected PVs H =Py
Min PV Min value of all selected PVs Lo-PU
Draw (PV1/PV2)-1)*F drRus
Weighted average ((PV2-PV1)*F)+PV1 wsALD
Ratio (PV1/PV2)*F rAt o
Concentration (PV1/(PV1+PV2))*F LoncEn
Math 2 Math on other math channels nAthd
Addition C3 = (C1+C2+P)*F Sunn
Difference C4 = (C1-C2+P)*F dF
Absolute difference | C3 = ((Abs(C1- C2)+P)*F d FABS
Average C4 = (((C1+C2)/2)+P)*F AUG
Multiplication C3 = ((C1*C2)+P)*F ALk
Division C4 = ((C1/C2)+P)*F d i dE

Math Constants (CanSt)

The Math Constants menu is used to set the constants used in the math channel. The math functions
include the selected PVs, as well as the constants P (Adder) and the Factor F (Multiplier) as indicated in
the above examples.

The Adder constant (P) may be set from -99.999 to 999.999.
The Factor constant (F) may be set from 0.001 to 999.999.
The above chart details the math functions that may be selected in the Math Function menu.
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Math Function Menu (n2 RER)

n~ REh -
J * Main Math Channels:
y

Each PV is represented by an
underscore. There are 6 lines
shown and ten lines hidden. Enter
any or all PVs without leaving a

u u u u space. Any sapahces will ;ignil the
meter to end the equation there.
Ch E ' Eh EE t Eh EB Ch CL‘ Move to the next P?/ by pressing
na Ath na AEh na RER na Rth the Up Arrow.
: ! ;
f ** Math2 Channel:
* Each Math Channel C1, C2, C3,C4 is
ted by L[ . Th
oPErtn | B [ Const JB 000000 | Progeam e e o
—> constant two for others. Enter any or all Math
Ch L4 th L RddEr | value Channels without leaving a space.
Any spaces will signal the meter
to end the equation there. Move to
the next PV b;l:)relssing the Uvarrow.
y
RddEr { FACEr § [ostauts Valuos
LonSE ConSt P =0.000
F
Example for
y SUM Function
Adder is applied P =0.000
ﬁrstl,:thc?f%e 00 (000 Program F = 1000
actor
c=(Apeye| | FRCEC! velue C=(asBport
y coAB
vy
Suna LA dF LA
th ! Lh L1
’ U
na UL': ' d 4“ 'dE u
th L4 Ch L
’ U
drAul (A us RUG LA rFRE @ (A LoncEn | LA nn RERZ A
th L1 | Th LI I Ch Lt gRCEL " thi
—ﬁ ((A/B)-l)*% ;ﬁ ((B-A)*F)+A ‘r(’ (A/B)*F] 4.1’ (A/(A+B))*F -
P}
A y Math2 Functions:
—— Sum
______ Each Math Function il Each PV is marked Suna Dif
can be performed by an underscore. U DifAbs
Sun on PVs 1-16. Enter any or all PVs. na Rtk Avg
Mulii

Divide

Notes:
1. Inthe above menu, “A” & “B” in equations can represent any PVs (PV1-PV16). See table above.
Each digit represents one PV in hexadecimal format, except PV16 (G).
PV1-PV9=1-9 PVI0-PV16=A-G
No PV selected = “underscore symbol”
Digit range: 1-G, then “_”
If there is an empty digit, the scanner will end the equation at that point.
For Math2 Channel, “C” is fixed, indicating which Math Channels are being processed.
Please refer to the following graphics for details on various Math Functions:

© N OAWDN
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Sum Menu (Sun3)

Suna
th L

123456

""" Next
Sun~

pv1+2ég?_4+5+6 Select more PVs

Difference Absolute Menu (d «+FRbS)

\

=

d FAbS

-1
=
Y

123456 |
d FALS

Abs(Subtract
|PV1-2-3-4-5-6

d FAes [

[Select more PVs

Multiplication Menu (nault 1)

nY ulk
[h L

L
123456

nmoullk

PV1*2*3*4*5*6

=

J

Next

noulk

Select more PVs

Difference Menu (d F)

dF
£-1

<~ I <~
AL L=

dF dF

Subtract
PV1-2-3-4-5-6

Select more PVs

Average Menu (Ruli)

AUG
-1
=
A
e3yss |
AUG RUG

Select more PVs

Divide Menu (d w dE)

Only two PVs at a time will be used for this
function.

[(PV1 +é¥(e3r+a49+e5+6)/6j

d J dE
-1
Y | (PvePVie)

pus ey B
d U oJE | d b ok o
(A ) l!l"

PU 9 Py

d i dE d i dE
lﬂll !!lI

Notes:

1. Press Up arrow to scroll through PV1 - PV16
2. The first PV is the dividend and the second
PV is the divisor.

61



- ProVu PD6088/PD6089 Modbus® Scanner Meter Instruction Manual

Maximum PV Menu (H «-Pu) Minimum PV Menu (Lo-Pu)
H ~PY Lo-PU
L-1 c-1
|
\
e3vss (& 123455
H ~PU H -PU La-PU

[ Maximum of ]

PV1,2,3,4,5,6 [Select more PVs [Pvl%hnzlmsunloé BJ Select more PVS}

Draw Menu (drfu.) Weighted Average Menu (usRul)
Only two PVs at a time will be used for this Only two PVs at a time will be used for this
function. function

drRu. usRUG

-1 £-1

Draw Weighted Average
y I((F‘V5’F'V1°)-1)'F Y ((PV10?PV5) *F)+IgV5]
i
PU S py o |8 __ Py o B pys
drRAu. drRus wsAUD " | wsRUG
(Al A dl (A ]| (A ]
PU B PU H PU i1 PU
drRAug drAug usRUG uJRUG
N Fress U to scroll through PV1 - PV16 Notes:
. Fress Up arrow 1o scroi roug - -
2. The first PV is the dividend and the second 5, Fress Up arrow to scroll through BV1 - PV1S
PV is the divisor. . e 1Irs selected is the firs In the equaton.

Ratio Menu (r Rt w0) Concentration Menu (LancEn)
Only two PVs at a time will be used for this Only two PVs at a time will be used for this
function function

rRt o LoncEn

C-t c-1

] Raf :

e ool P

PU B8 Py 15 | S Pyl B\ pye2

> | > w—b-To c-2

rRt 10 rAt o ConcEn ConcEn
0o 0o (4] o)

PU 9 PU | Py 2 Py 3

rRE 10 rRE ConcEn ConcEn
Al o (A ] (A ]

Notes: Notes:

1. P U to Il th h PV1- PV16

7 Trr::s;rstppa\;rigv:he gi(\:lrizen d"a";% the second 0 1. Press Up arrow to scroll through PV1 - PV16

i - 2, The first PV is the dividend and the Sum of O
PV is the divisor. the PVs is the divisor.
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Low-Flow Cutoff (CukaFF)

The low-flow cutoff feature allows the scanner to be programmed so that the often unsteady output from a
differential pressure transmitter, at low flow rates, always displays zero on the scanner. The cutoff value
may be programmed from 0 to 999999. When the input data is below the cutoff value, the scanner will
display zero. Programming the cutoff value to zero disables the cutoff feature.

SELEctE

=,

CutofF | B3 | Rouk Pr
SELEct < SELEct

L2,
pu it |Bpye |9
CutoFF _ | CutofF
JL 1,
Program Program
Cutoff value Cutoff value
for PV 1 for PV 2
\ \
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Analog Output Source Programming (RautPr)
The 4-20 mA analog outputs can be programmed for source of data, overrange and underrange, absolute
maximum and minimum output, and communications break values. They can also be recalibrated.

RoukPr
SELEcE
=) LA
Aout 1 | B3 Aok 2 B8 Rouk 3 | B3 0-rAnk [ undermance
RoutPr | RoukPr " | RaukPr RoutPr Min
) H T A
‘
SourcE | Y| brern B (AL | O
Rout | | Rout | " Rouk I ‘
A
" ¢
(A ] * LA
LN
SourcE SourcE Set Points 1-8
=) :
brerH | B3 AL b R
Rout ! | Rauk 1 g
(O
{GnorE q ForcE | O-FRRL | | nn RH
brERH " | brERAH Aouk Pr AoutPr
W v w v
CAL W | G (000 c (060 23000
Rout ‘ FarcE 0-rARG n BH
LN " w
Ym R 20 m A u-rAnk AT on
CAL b | AL b Fout Pr Rouk Pr
! \ !
A 4
o4000 = HHHH 03000 0 (000
Ym AR 20 na R u-rAnk AN
To
RUN
_ Mode

e To calibrate the analog outputs, follow the graphic above while measuring the mA output signal.

e The overrange and underrange values are the values that will be output when the display shows an
overrange or underrange condition. This setting is common to all analog outputs.

e The maximum and minimum values are the absolute limits for the 4-20 mA output. This setting is
common to all analog outputs.

e The communications break value determines the mA output when a Slave fails to reply to a command
within the Response time.
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User Menu (uSEr)
The User menu allows the user to assign the front panel function keys F1, F2, and F3, the digital input F4
(a digital input located on the signal input connector), and up to eight additional digital inputs to access
most of the menus or to activate certain functions immediately (e.g. reset max & min, hold relay states,
etc.). This allows the meter to be greatly customized for use in specialized applications.

Up to eight digital outputs can be assigned to a number of actions and functions executed by the meter
(i.e. alarms, relay acknowledgement, reset max, min, or max & min, tare, and reset tare). The digital
outputs can be used to trigger external alarms or lights to indicate these specific events.

uSEr
*If installed, there
are up to 8 digital
inputs and outputs.
Fi D O Oy i IRE
™ wuskr uSEr uSEr uSEr uSEr
| rmmmrm e
A A A T LA LA
F1 Fi Fi Fi Fi T FL
- ]
cELRy | O ser po i Hreewew | O ity g | O iy e [T 0 Hold
F1 Fi P;ﬁ\teslgtvaﬁsltnle. Fi F1 " Fi
i -
d Hotd | I8 [ dshol | B8 [ fankrt | stAn | O ene |
F1 R Fi Fi T
/
Function Keys & Digital I/O Available Settings
Display Description Display Description
LRn Scan PVs Hold the current display value, relay
nEHE Next PV states, and analog output
PrEu Previous PV d Hold momentarily while the function key or
Acknowledge all active relays that are digital input is active. The process
AcH in a manual operation mode such as value will continue to be calculated in
auto-manual or latching the background.
rESEE Directly access the reset menu d 5AbL gls_abllle/(t:e selected function key or
oL Reset the stored maximum display '9“‘""
5t Ho values for all channels Lonkrl Directly access the control menu
Reset the stored minimum display £ Mimic the menu button functionality
Pt Lo kN (digital inputs only)
values for all channels 9 P Y
Reset the stored maximum & - DhE Mlmlp the.rlght. ayrovy/Fl button
rSE HL minimum display values for all functionality (digital inputs only)
channels P Mimic the up arrow/F2 button
rELRY Directly access the relay menu functionality (digital inputs only)
cep i Directly access the set point menu for EnbEr Mimic the enter/F3 button
. relay 1 (*through 8) functionality (digital inputs only)
Disable all relays until a button Force relay 1 (*through 4) into the on
Y d assigned to enable relays (-LY E)is state. This function is used in
pressed Eoan I conjunction with a digital input
: expansion module to achieve
rlY £ E;l\?:lsea';l:]relrzy?;%mggtlon sy interlock functionality. See page 48
prog for details about interlock relays.
Hold current relay states and analog Provide indication when alarm 1
0 Hold output as they are until a button Rlrna (*through 8) has been triggered

assigned to enable relays (rLY E)is
pressed

(digital outputs only)
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Digital Input Menu (d | )

*If installed, there
are up to 8 digital
inputs and outputs.

) nm Enu q r (Ght u‘ uP q EntEr q Fon | q fonkrl
di | Tl dit Tl dtot Tl dtt Tl di ldt
2 ju
[ A ] [ A [ A [ A |
5CAn V[ EHE [ prEU ) AcH ) eser | ok H,
di i T T odi Tl di ldi ldt
T j'ﬂ

LA AT TELA
di ! Tldit di 1

\/

to eight Set
di | Points available.

_J

rdd | BOrve B0 Hod | B d Hotd | B o shuL | EY
dl | Tl di di 1 di | dil |

Y

SEE f**l ** here are up

\/

*If installed, there

are up to 8 digital
inputs and outputs.

At (| DY pen | B rse v | O rot ta | B sk i | BV g sARL
da dd | db | dd ! db 1 dad 1{

Reset Function (reset)

The Reset function is used to reset the maximum or minimum reading (peak or valley) reached by the
process; both may be reset at the same time by selecting “reset high & low” (¢S5t HL). This is applied to all
PVs and math channels.

Resetting is possible by going into the USER menu, selecting a function key or digital input, pressing
ENTER to take you to the next level, then pressing the Up arrow until you arrive at the RESET menu. Press
ENTER to assign the RESET function to the selected function key or digital input. Now, when the scanner
is in Run Mode, pressing the selected function key will take you to the RESET function, where you can
scroll through Reset Hi (Max), Reset Lo (Min), and Reset HiLo (Reset Max and Min), choosing what value
to reset. You can also select the specific reset function (e.g. Reset HiLo) to the selected digital input or
function key.
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4-20 mA Output Calibration

e There is no need to recalibrate the 4-20 mA output The 4-20 mA output can be
when first received from the factory. recalibrated in the field. A calibrated

e The 4-20 mA outputs is factory calibrated prior to digital meter with an input range of at
shipment. The calibration equipment is certified to NIST | least 25 mA and a resolution of 1 A is
standards. recommended.

AN

CAUTION!
If an uncalibrated meter or a meter with less resolution is used, the calibration of the
4-20 mA output could be adversely affected.

4-20 mA Output Calibration Procedure

1. Wire the PD6088/6089 4-20 mA output to a current loop that includes a power supply (internal or
external 12 to 24 VDC), and the mA input on the digital meter. See page 17 for details.

2. Turn on all devices. Allow for a 15 to 30 minute warm-up.

3. Go to the Advanced Features menu, and navigate to the Analog Output Programming
(RautPr)/Calibration (CAL b) menu and press Enter.

4. The display will show Y naR. The PD6088/6089 mA output should now be close to 4 mA. Press
Enter and the display will show B4.088. Enter the actual value read by the digital mA meter and
press Enter.

5. The display will show 28 n~R. The PD6088/6089 mA output should now be close to 20 mA. Press
Enter and the display will show 20.000. Enter the actual value read by the digital mA meter and
press Enter.

6. The PD6088/6089 will now calculate the calibration factors and store them.
7. Press Menu to exit and return to Run mode.
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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

recommendations below.

Symptom

Check/Action

No display at all

Check power at power connector

Not able to change setup or
programming, Lacd is displayed

Scanner is password-protected, enter correct six-digit password to
unlock

Scanner displays error message
during scaling (Errar)

Check:
Input 2 must greater than Input 1, Input 3 must be greater
than Input 2, etc.

Scanner displays
1. 95355995
2. -953539

Indicating overrange or underrange condition
Check the input data value and scaling in Setup menu

Display stop scanning, mLED indicator
flashing

Check:
1. Stop on alarm feature has been enabled
2. Press PREV or NEXT to resume scanning

Displays brERH message

Check:
1. RS-485 connection to slave devices
2. Slave Id, register number of slave devices
3. Baud rate and parity of all devices on the bus
4. Scanner Id must be different from other devices

Snooper mode not reading the PVs on
the RS-485 bus

1. Increase Master’s Transmit Delay

(e.g. Snooper delay = 100ms, Master delay = 110ms)
2. Increase Snooper’s byte-to-byte timeout
3. Decrease the slave device’s transmit delay to <10ms
4. Snooper cannot read the same PV twice, check setup

Scanner experiencing faults and
communication breaks

Increase response time (k-rESP) and/or transmit delay
(Er dLY). This may require some trial and error, as
these are dependent upon the number of devices on
the bus.

Scanner not communicating with
ScanView software

Check:
1. Serial adapter and cable
2. Serial settings
3. Scanner address, baud rate, and transmit delay

Display does not respond to input
data, reading a fixed number

Checi(:
Display assignment, it might be displaying max/ min

Display reading is not accurate Check:

1. PV Scaling

2. Check format selected: Dec or Ft&In
Relay operation is reversed Check:

1. Fail-safe in Setup menu
2. Wiring of relay contacts

Relay and status LED do not
respond to signal

Check:
1. Relay action in Setup menu
2. Set and reset points

Flashing relay status LEDs

Relays in manual control mode or relay interlock switches
opened.

If the display locks up or the scanner
does not respond at all

Cycle the power to reboot the microprocessor.

Other symptoms not described above

Call Technical Support for assistance.
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Diagnostics Menu (d RG)

The Diagnostics menu is located in the Advanced Features menu, to access Diagnostics menu see page
51. This menu allows the user to test the functionality of all the meter LEDs, check the meter’s software
and version information, and erase the MeterView Pro software installation files from the meter. Press the
Enter button to view the settings and the Menu button to exit at any time.

Determining Software Version
To determine the software version of a scanner:
1. Go to the Diagnostics menu (d RG) and press Enter button.
2. Press Up arrow button and scroll to Information menu ( {nFa).
3. Press Enter to access the software number (8Ft) and version (UEr) information. Write down the
information as it is displayed. Continue pressing Enter until all the information is displayed.
4. The scanner returns to Run Mode after displaying all the settings.

Reset Scanner to Factory Defaults

When the parameters have been changed in a way that is difficult to determine what’s happening, it might
be better to start the setup process from the factory defaults.

Instructions to load factory defaults:

1. Enter the Advanced Features menu, see page 51.

2. Press Up arrow to go to Diagnostics menu

3. Press and hold Right arrow for three seconds, press Enter when display flashes rESEE.
Note: If Enter is not pressed within three seconds, the display returns to Run Mode.

4. The scanner goes through an initialization sequence (similar as on power-up), and loads the factory
default settings.

Testing the Display LEDs

Enter the Diagnostic menu and press the ENTER button to get to the LED Test menu (LEd E). Press the
ENTER button to activate the LED Test. The PD6088/6089 will cycle through all digits, decimal points, and
relay indicators to enable the operator to see that all are functioning properly. Press the ENTER button

again to access the Information menu ( »nFa). Press the MENU button to return to Run Mode.
Run Mode

936000

GAL

Press & hold MENU Button for 3 seconds
to access the Advanced Features Menu,
then press Up Arrow to scroll through menu
choices until you reach the Diagnostics Menu.

. ) Meter resets
Press & hold right r E SE& Press ENTER while| and restarts
arrow for 3 seconds RESET flashes with factory
to reset meter. to reset meter. default settings
\/ - -
LEd E u; nFo SFeDB8 0 (0oo
_ | SFE | UEF
LED Test:
Cycles through all SFt UE!’ To
digits, decimal pts, GAL RUN Mode
& warning lights.
y y Y
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Scanner Operation

The PD6088/6089 scanner is capable of operating as a Modbus Master, Slave or Snooper. As a Slave, the
PD6088/6089 requires connection to a Master device: PLC, DCS, etc. As a Master, the PD6088/6089
interfaces up to sixteen slave devices and can alternately display their Process Variables. As a Snooper it
can be connected anywhere in the RS-485 bus to read any of the variables being requested by the Master
device.

Four math channels (C1-C4) are available to perform operations on any PV or math channel, with adder
and factor constants, and display the results. Engineering units or tags may be displayed with all PVs or
math channels. Another level of Math functions can be performed on the resultant math channel Math2.
For example, the operator can use the Math2 Channel to calculate the Sum of all other Math Channels,
which may have each performed a different Math function.

The dual-line display can be customized by the user. Typically, the upper display is used to display the PV,
while the lower display is used to display the tag for each PV.

Additionally, the scanner can be set up to display any input or math channel on the upper display and
alternate between tag & units on the lower display. The relays and analog output can be programmed to
operate based on any PV or math channel.

Front Panel Buttons Operation
Button Symbol Description

Press to enter, exit Programming Mode, or exit max/min readings

MENU

Press to move to the previous PV or math channel

Press to move to the next PV or math channel

Press once to pause scanning, press again to resume scanning

Function Keys Operation

During operation, the programmable function keys operate according to the way they have been
programmed in the Advanced Features — User menu.

The table above shows the factory default settings for F1, F2, and F3.
F4 Operation

A digital input, F4, is standard on the scanner. This digital input is programmed identically to function keys
F1, F2, and F3. The input is triggered with a contact closure to COM, or with an active low signal. During
operation, F4 operates according to the way is has been programmed in the Advanced Features — User
menu. See page 65 for details.

Maximum/Minimum Readings

The max & min readings (peak & valley) reached by the PVs or math channels can be displayed by
assigning the display to max/min through the Display Setup menu.

A digital input should be programmed to reset the max & min readings.
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Factory Defaults & User Settings

The following table shows the factory setting for most of the programmable parameters on the PD6088

scanner.
Parameter Display Default Setting Parameter Display Default Setting
Mode na odE Master Math, channel SunA Sum
Function Code FunCad 03 cl-4
PV Number Plnbr PV1-PV4 Adder (constant RddEr 0.000
Enabled P)
Slave ID o AU id 001 - 016 Factor (constant FRctor 1.000
PV1-16 F)
H 1]
Register rEGnbr 40001 Filter FltEr
Number Filter, PV 1 PU 0
Pvi-16 Filter, PV 2 Py 2 0
E\a/tf ;I'g/pe it FIZES Bypass, PV 1 bYPRSS 0.2
Bypass, PV 2 bYPRSS 0.2
Byte Order {234 Big-endian
Round raund 1
Polling Time E-Poll 5.0 second =
Cutoff CutoFF
Slave Response ~ £-rESP 10.0 second T ,
Timeout Cutoff value, PU 0.000 (disabled)
Serial SEr AL PV1
Scanner ID CAn id 246 Cutoff value, PU 2 0.000 (disabled)
PV 2
Baud bAud 9600
) Display dSPLAY
Parity PR Y Even assignment
Eyte-tot-byte E-bYEE 0.01 second Line 1 d Pu Display PV
imeou
Set SEELP Line 2 d ERD Display tag
etup [}
- LA v1_PVio Display intensity d- intY 8
ag 7} -
PV1-16 L Relay 1 PU PV 1
- assignment
Units U kS FEET
PV1-16 PU Relay 1 action Act Automatic
Units C1-4 Un kS UnitC1 — UnitC4 Relay 1 set SEE i 1.000
Ch O point
Display Farna b Dec (PD6080) Relay 1 reset rot | 0.500
Format PV1-16 PU i Ft-In-16 (PD6081) point
Display Forna & Decimal Relay 2 Py @ Pv2
Format C1-4 Ch L assignment
Display decimal d (SPdP ddd.ddd REEY 2 EEH0 Act @ Automatic
point Relay 2 set SEE ¢ 2.000
Float decimal FlokdP  ddd.ddd point
point Relay 2 reset rSt ¢ 1.500
Number of no PES  2(allPVsandC RRIIE
points channels) Relay 3 PU 3 PV 3
Scaling SCALE All assignment
Py i Relay 3 action Act 3 Automatic
Input 1 inP 1 0.000 Relay 3 set SEE 3 3.000
Display 1 dS | 0.000 point
Input 2 P 2 10.000 Relay 3 reset rSt 3 2.500
point
Display 2 d&s 2 10.000
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Parameter Display Default Setting Parameter Display Default Setting
Relay 4 PU 4 PV4 Display 2 analog ~ d 5 2 20.000
assignment out
Relay 4 action Act 4 Automatic Output 2 value Ouk ¢ 20.000 mA
Relay 4 set SEE M 4.000 Source analog SourcE PV 1
point output
Relay 4 reset rSt M 3.500 Overrange O-rRnG 21.000 mA
point output
Fail-safe relay 1 FLS | off Underrange u-rAnk 3.000 mA
Fail-safe relay 2 FLS off output
Fail-safe relay 3 FLS 3 off g&?&] break brERH 1.000 mA
Fail-safe relay 4 FLS Y Off .
Maximum output ~ n= AH 23.000 mA
On delay relay 1 On | 0.0 sec "
P i Minimum output NN 1.000 mA
off d .
elay relay 1 u { S0 F1 function key Fi Previous PV
Ond H 0.0
ndelayrelay2  On 2 sec F2 function key Fe Next PV
Off del OFF 2 0.0
elay relay 2 se¢ F3 function key F3 Scan/Pause
On del On 3 0.0
n delay relay 3 un Sec F4 function FY Acknowledge relays
Off delay relay 3 ~ OFF 3 0.0 sec (digital input)
Ondelay relay 4  On M 0.0 sec Digital input 1 § Menu
Off delay relay 4 OFF M 0.0 sec Digital input 2 di Right arrow
mn
Comm. break un On Digital input 3 di 3 Up arrow
relay 1
Digital input 4 dgiH Ent
Comm. break un On L i e
relay 2 Digital output 1 di | Alarm 1
Comm. break On On Digital output 2 di ¢ Alarm 2
relay 3 Digital output 3 dl 3 Alarm 3
mn
Comm. break R i Digital output 4 dd M Alarm 4
relay 4
. PH ]
Display 1 analog 4. 2,000 Password 1 g5 | 000000 (unlocked)
out Password 2 PRSS 2 000000 (unlocked)
Output 1 value Out | 4.000 mA Password 3 PRSS 3 000000 (unlocked)
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How to Contact JOWA USA, Inc.

For Technical Support please

Call: +1-978-486-9800 or (800) 861-1560
Fax: (978) 486-0170

Email: service@JOWA-USA.com

For Sales Support or to place an order please
Call: +1-978-486-9800 or (800) 861-1560
Fax: (978) 486-0170

Email: sales@JOWA-USA.com

For the latest version of this manual please visit
www.JOWA-USA.com
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