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COPYRIGHT(©

No part of this publication may be reproduced, transmitted, transcribed, stored in a retrieval
system, or translated into any language or computer language, in any form or by any means,
electronic, mechanical, magnetic, optical, chemical, manual, or otherwise, without prior written
permission of United Process Controls Inc. (UPC-MARATHON).

The information contained in this document is STRICTLY CONFIDENTIAL and
PROPRIETARY to UPC-Marathon and shall not be: i) reproduced or disclosed in part or in
whole, ii) used for any design or manufacturing of heat treating and/or control equipment, or
any other purpose except for that which it is supplied under the terms of the Contract, unless
the express written authorization is obtained from UPC-Marathon.

Drawings and photographs included in the documentation are the property of UPC-Marathon,
and it is strictly forbidden to reproduce them, transmit them to a third party, or use them for
manufacturing and/or design of equipment. Sub-licensing of any technical information
contained in this Documentation is strictly forbidden under the terms of the Contract.

UPC-Marathon reserves the right to modify this document without prior notice.

DISCLAIMER:

The FLO-TRONIC PLUS™ is to be used by the industrial operator under his/her direction.
UPC-Marathon is not responsible or liable for any product, process, damage or injury incurred
while using the FLO-TRONIC PLUS™. UPC-Marathon makes no representations or
warranties with respect to the contents hereof and specifically disclaims any implied warranties
or merchantability or fitness for any purpose.

WARRANTY:

Copyright © UPC-Marathon All rights to copy, reproduce and transmit are reserved.
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UPC-Marathon warrants its goods as being free of defective materials and faulty workmanship.
Contact your local sales office for warranty information. If warranted goods are returned to
UPC-Marathon during the period of coverage, UPC-Marathon will repair or replace without
charge those items it finds defective. The foregoing is Buyer's sole remedy and is in lieu of all
other warranties, expressed or implied, including those of merchantability and fitness for a
particular purpose. Specifications may change without notice. The information we supply is
believed to be accurate and reliable as of this printing. However, we assume no responsibility
for its use.

TECHNICAL ASSISTANCE

For all questions or concerns regarding the operation of the FLO-TRONIC PLUS™ please
consult the last page of this manual for contact information.

Copyright © UPC-Marathon All rights to copy, reproduce and transmit are reserved.
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1 WARNING

Thank you for purchasing control equipment from UPC-Marathon. We want your new control
equipment to operate safely. Anyone who uses this equipment should read this publication
(and any other relevant publications) before installing or operating the equipment.

To minimize the risk of potential safety problems, you should follow all applicable local and
national codes that regulate the installation and operation of your equipment. These codes
vary from area to area and usually change with time. It is your responsibility to determine
which codes should be followed, and to verify that the equipment, installation, and operation
are in compliance with the latest version of these codes.

At a minimum, you should follow all applicable sections of the National Fire Code, National
Electrical Code, and codes of the National Electrical Manufacture’s Association (NEMA).
There may be local regulatory or government offices that can also help determine which codes
and standards are necessary for safe installation and operation.

Equipment damage or serious injury to personnel can result from failure to follow all applicable
codes and standards. We do not guarantee the products described in this publication are
suitable for your particular application, nor do we assume any responsibility for your product
design, installation, or operation.

If you have any questions concerning the installation or operation of this equipment, or if you
need additional information, please consult the last page of this manual for contact information.

A WARNING: Read this manual thoroughly before using Flo-Tronic.

WARNING: This unit contains ESD (Electrostatic Discharge) sensitive
parts and assemblies. Static control precautions are required when

ﬁ installing, testing, servicing or repairing this assembly. Component
damage may result if ESD control procedures are not followed. If you
are not familiar with static control procedures refer to an applicable
ESD protection handbook.

WARNING: Flo-Meter must be earth grounded. Ungrounded Flo-
Meters may become a source of Ignition.

2 MANUAL OVERVIEW

The Purpose of this Manual

Copyright © UPC-Marathon All rights to copy, reproduce and transmit are reserved.
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Thank you for purchasing a Flo-Tronic Plus™ Flow Sensor. This manual shows you how to
install, wire and maintain UPC-Marathon’s Flo-Tronic Plus. It also helps you understand how
to interface it to other devices in a control system. This manual contains important information
and should be read and understood by all individuals who install, use or service this
equipment.

Supplemental Manuals
The Installation and Operation of UPC-Marathon Flo-Meters manual contain technical
information as well as precautions about UPC-Marathon Flo-Meters.

Conventions Used

When you see the exclamation point icon in the left-hand margin, the

A paragraph to its immediate right will be a warning. This information could
prevent injury, loss of property, or even death in extreme cases. Any
warning in this manual should be regarded as critical information that
should be read in its entirety. The word WARNING or CAUTION in boldface
will mark the beginning of the text.

UUUhUUU@
When you see the “notepad” icon in the left-hand margin, the paragraph to
L its immediate right will be a special note.

3 FLOW SENSOR INTRODUCTION

The UPC-Marathon Flo-Tronic Plus™ utilizes a sensor to read the position of the float rod
indicator on a UPC-Marathon Flo-Meter™. The unit provides both electrical and mechanical
indication of flow. The unit is factory calibrated to provide linear and accurate flow
measurement. If necessary, the Flo-Tronic may be “field calibrated”.

3.1 How it works

Magnet assembly attached to float rod of the UPC-Marathon Flo-Meter interacts with a
magnetostrictive linear position sensor installed in Flo-Meter sensing head. A strain pulse is
induced in a specially designed waveguide by the momentary interaction of two magnetic
fields. One field comes from a moving magnet, which passes along the outside of the sensing
tube, the other field from a current pulse launched along a wire inside the waveguide. The
interaction between these two magnetic fields produces a strain pulse which travels at sonic
speed along the waveguide, until the pulse is detected at the head of the transducer. The
position of the moving magnet is precisely determined by measuring the elapsed time between
the launching of the electronic pulse and the arrival of the strain pulse. As a result, accurate
non-contact sensing of the Flo-Meter’s indicator is achieved. The indicator position is directly
related to the Flo-Meter’s flow rate and is represented by a proportional analog electrical
signal.

Copyright © UPC-Marathon All rights to copy, reproduce and transmit are reserved.
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4 SPECIFICATIONS

Page 7 of 19

General Specifications

Operation Specification
Accuracy $0.4%FS+1.6%Rd
Measurement Repeatability <0.5% FS
Turndown Ratio  |1:40 (2.5 ... 100%)
Electrical Power Operating Voltage |24VDC +10%
Power Consumption [75mA
Ranges Selectable Current: 4-20mA or 0-20mA
Voltage: 0-10VDC or 2-10VDC
Voltage Output
Short Circuit Protection |YES
Analog Output | Short Circuit Current |0.875mA
Min Load Impedance |1k Ohm
Current Output
Open Circuit Voltage |[24VDC
Max Load Impedance [500 Ohm
Type SPST
Relay Output Contact Rating  |0.5A @ 30VDC
Alarm Logic No power or alarm condition de-energize relay
OperatingTemp  |0°Cto 65°C (32°F to 150°F)
Humidity 20t0 90% RH (non-condensing)
Environment Storage Temp  [-20°Cto 65°C (-4°F to 150°F)

Enclosure Rating

IP 65

Installation Location

Keep from corrosive gas and liquid

Copyright © UPC-Marathon
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achieve this lay the unit on its side on a work bench or table. Then

hold the Flo-Tronic unit with one hand, while unscrewing the union
nut counters clockwise with the other hand to loosen it. EODY O-RING

5 INSTALLATION AND WIRING

5.1 Flo-Meter Installation

The Installation and Operation of UPC-Marathon Flo-Meters manual
contains instructions on the proper installation of the Flo-Meter.
Read all CAUTIONS and WARNINGS before proceeding.

The Flo-Tronic -Meter is shipped as a complete unit. Before
installing the Flo-Meter, carefully remove the Flo-Tronic Sensor, to

FLO-METER
BODY

CAUTION: Once the Flo-Tronic is loose from the

A Flo-Meter make sure to pull the Flo-Tronic from the ~
Flo-Meter straight back off the float rod assembly. FLOAT ROD
Moving the Flo-Tronic to one side or another during
removal may result in damage to the float rod RED TAPE
assembly.

ASSEMBLY

Remove the Float Rod Assembly and store it in a safe location until
Flo-Meter body is installed and mounted. Once the Flo-Meter is
installed, remove the red tape from the float rod and insert the float
rod assembly into the Flo-Meter body. Fill the sight glass tube with
UPC-Marathon Flo-Meter oil so that the level of oil is approximately
one (1) inch from the top. Then carefully install the Flo-Tronic on to
the Flo-Meter.

FLO-TRONIC
SENSOR

LS Do not put oil in the sight glass tube of meters used for
oxygen or methanol service. Oxygen Flo-Meters
should be run dry, or with distilled water. Flo-Meters for
Methanol service will automatically fill the sight glass
tube with Methanol when in service.

A WARNING: Do not fill the sight glass tube with Flo-
Meter oil on meters used for oxygen service. Use of
oil may cause fire or explosion. Serious personal
injury may result from fire or explosion.

5.2 Wiring Guidelines

Your company may have guidelines for wiring installation. If so, you should check those
before you begin the installation. Here are some general things to consider:

Copyright © UPC-Marathon All rights to copy, reproduce and transmit are reserved.
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. Use the shortest wiring route whenever possible.

J Use shielded wiring for all signal wiring and ground the shield at the Field Device end.
DO NOT ground the shield at both the Flo-Tronic Sensor and Field Device.

J Do not run the signal wiring next to large motors, high current switches, or transformers.
This may cause noise problems.

J Route the wiring through an approved cable housing to minimize the risk of accidental
damage. Check local and national codes to choose the correct method for your
application.

. Be sure to leave enough slack in the cables to allow easy removal of the Flo-Tronic from
the Flo-Meter for maintenance. If seal tight or similar conduit is used, be sure to provide
an adequate loop of conduit for maintenance access.

5.3 Wiring Connections

All wiring connections are located inside the main box. To access the wiring terminals remove
the (4) four screws located on the front of the box and remove the cover.

CAUTION: To reduce the risk of electrical shock and also to prevent damage

to the Flo-Tronic and the Field Device. It is advised to turn off the supply

power to the Flo-Tronic and Field Device before connecting or disconnecting
any wires.
WARNING: Any electrical or mechanical modification to this equipment

A without prior written consent of United Process Controls will void all
warranties, may result in a safety hazard, and may void the CE listing.

wittng  Use 18-22AWG shielded cable for the signal wiring. It is recommended to run all

signal wires in a separate steel conduit. The shield wire should only be connected
at the Field Device end. Do not connect shield wire on both ends.

5.4 Circuit Protection

The Flo-Tronic is equipped with built-in over-voltage and short circuit protection. The unit
may require recycling of power to reset once the fault condition is removed.

Copyright © UPC-Marathon All rights to copy, reproduce and transmit are reserved.
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5.5 Wiring Terminal

g !

Bensor Zero: 4. Sensor Span

Ml B £ ! !

|' - !
pOng"kED X1 It

Field Wiring Termination Pinouts:

X1 - G-series sensor
1. 24 VDC (+) (red)
2.24 VDC (-) (black)
3. Shield

4. Signal IN (+) (gray)
5. Signal IN (-) (pink)

X2 - Power Supply Input (min. 1.5A
power supply)

1.24 VDC (+) (red)

2.24 VDC (-) (black)

3. Ground (green)

Page 10 of 19

X3 - Circuit Signal Output
1. 4-20mA (+) (green)
2. 4-20mA (-) (white)

X4 - Alarm Relay
1. Common (C)
2. Relay (NC)

3. Relay (NO)

X5 — MODBUS Communication Port
Requires separately purchased cable

**Note: During wiring & installation it is recommended that a 5P shielded cable be used to
terminate X2 and X3 connections. X4 should use a separate 3P cable.

Copyright © UPC-Marathon

All rights to copy, reproduce and transmit are reserved.



Flo-Tronic Plus™-rev006— User Manual Page 11 of 19
Manu403

5.6 Basic Wiring Diagram

3 2] +24VDC (RED)
1 DC COMMON (BLK)
\ ANALOG - (WHT)
> 2 4 Conductor ANALOG *+ (GRN)
1 .
Sg’:ﬁ:d SHIELD
24\/DC
PROTHERM 400 m
Process & = Power
Controller Supply
or Data
Logger

5.7 Alarm Relay Wiring

The Flo-Tronic Plus includes an alarm relay, on power up the relay is energized to indicate that
the unit has power. The relay will de-energize under the following alarm conditions:

J Loss of Power

. Loss of Sensor Signal

o Over Temperature Condition

J Output Wiring Problem

CAUTION: Relay is for use with 30VDC or less ONLY!!! Use of any other
A voltage may result in damage to unit and poses a potential fire risk.

WARNING: An external relay must be used if connecting alarm contacts to a
load over 0.5 Amps. Use of alarm contact with loads over 0.5 Amps will
result in relay failure and poses a potential risk of fire.

A

6 CALIBRATION AND FIELD SERVICE

The Flo-Tronic Plus output signal is calibrated at the factory and should be received calibrated,
but in some cases the unit may require field calibration of the electronics. If you find that the
analog output signal is not correct in relation to the indicated flow, you can recalibrate the
output by the adjustment of the “Zero” and “Span” potentiometers located inside the sensor
box.

CAUTION: Do not turn potentiometers excessively as these adjustments are
A sensitive.

Copyright © UPC-Marathon All rights to copy, reproduce and transmit are reserved.
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6.1 Measurement of Ouput Signal

+ Lead from DMM

- Lead from DMM

The best way to measure the output signal is to disconnect the unit from the field device and
connect a multi-meter across terminals 1&2 on strip X3. Set the multi-meter to measure the
correct signal the unit is setup for.

If you are unsure what the output signal is, refer to “Analog output configuration” located on
page 8.

6.2 Adjustment of Output Signal

This procedure requires the ability to move the float rod from 0 “Zero” flow to 100% “Full Scale”
flow.

Sensor Zero:

** Indicator must be at 0% of scale. **

Press and hold both sensor zero/span buttons for five (5) seconds, until both lights begin to
flash. Momentarily release buttons and press and hold the “Sensor Zero” button for five (5)
seconds until Alarm LED (red) begins to flash, then release. Both LEDs will turn off for a
moment and then the green LED will flash & illuminate, indicating the “ZERQO?” calibration has
been accepted.

Sensor Span:
** Indicator must be at 100% of scale. **

Copyright © UPC-Marathon All rights to copy, reproduce and transmit are reserved.
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Immediately move the indicator and hold steadily at 100% of scale. Press and hold the
“Sensor Span” button for five (5) seconds until the Power LED (green) illuminates, then
release. (The green LED will illuminate steadily indicating the “SPAN” value has been
accepted.)

CAUTION: Make sure supply fluid to Flo-Meter has been SHUT-OFF
before removing the Flo-Tronic from the Flo-Meter. Failure to do so
may result in accidental death or explosion.

7 MAINTENANCE

The Flo-Tronic is a magnetic based sensor which is unaffected by dirt. The dampening oil can
be soiled to the point that it is not possible to visually read the flow on the Flo-Meter and the
unit will still accurately determine the position of the float rod assembly.

The Flo-Meter is a mechanical device that requires regular maintenance in order to maintain
accuracy. All Flow Meters are susceptible to dirt affecting its accuracy. Although not all
manufactures have a means to gauge when the Flo-Meter requires maintenance. UPC-
Marathon Flo-Meters on the other hand have a built-in indication when the Flo-Meter requires
maintenance, which is the dampening oil. When the oil becomes soiled it is indication
maintenance on the Flo-Meter is needed. The frequency of maintenance intervals will vary
depending on the cleanliness of the gas being used. To replace the oil will require the removal
of the Flo-Tronic; refer to the installation section of this manual for instructions. Also, during
these maintenance intervals, it is recommended that all gaskets and o-rings are inspected for
signs of wear or damage. Replace worn or damaged seals. Gasket kit sets are available from
UPC-Marathon if needed.

Scale Plate is 750CFH
Determine output for a given flow rate Indicated Flow is 500CFH

Output range = 4-20mA
1. First determine the % of scale represented by:

. Actual Flow (cfh) 500
% of Scale = Fy Scale Flow (cfh) 750
2. Then the Output is calculated by:
For 4-20mA mA = (% of Scale x 16) + 4 (.6666 x 16)+4 = 14.65mA
For 0-20mA mA = % of Scale x 20 = .6666

For 2-10VDC VDC = (% of Scale x 8) + 2
For 0-10VDC VDC = % of Scale x 10

Copyright © UPC-Marathon All rights to copy, reproduce and transmit are reserved.
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1.

2. Then Actual Flow is calculated by:
Actual Flow = % of Full Scale x Full Scale Flow

9 TROUBLESHOOTING

First determine % of Full Scale:

4-20mA Range = w
0-20mA Range = mA

20

0-10vDC Range = VDC
10
2-10VDC Range = VDC-2

Diagnostic Lights

The Flo-Tronic has a comprehensive diagnostic
system. The diagnostic lights are displayed on

the front panel of the unit.

POWER - The Power LED indicates when

pow

ALARM - The Alarm LED indicates device error
or a probe reading beyond range of flow alarm.

er is applied.

COMMON BLINK SQUENCES

Page 14 of 19

Example 2:
Find the flow rate for a 4-
20mA signal of 12.00mA and
a Flow Meter Scale of
1000CFH

12-4 =.50r 50%

16

.5x 1000 = 500CFH

FLO-TRONIC Plus”
L X0 C€

2an

(www.upc-marathon.com )

Alarm LED is ON continuously and Power LED blinks:
1. 4 times 0.2sec ON / 0.3sec OFF and 1sec pause — device has encountered some

problems with external 24V power supply.

2. 2times 0.2sec ON/ 0.3sec OFF and 1sec pause — device has encountered some

problems with internal 3.3V power supply.

Power LED is ON continuously and Alarm LED blinks

1.

4 times 0.2sec ON / 0.3sec OFF and 1sec pause — device has encountered an error

within the Inputs/Outputs. This alarm consists of the following sub errors:

- Probe reading above/below calibrated range.

- Probe is not responding.

- Open-loop circuit detected on an analog output.

Copyright © UPC-Marathon
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10 FLOW ALARM SETUP

1. Connect the FTP MODBUS communications cable from X5 to the desired ethernet port on
Windows PC.

> Onthe PC go to START>CONTROL PANEL> NETWORK AND SHARING CENTER>
CHANGE ADAPTER SETTINGS to bring up the connection manager.

"™ Network Connections E'@fg
File Edit View Favorites Tools Advanced Help ﬂ.

Qe - © ¥ /'_‘ search [ Folders [Ti7]-

Address | Network Connections b | d co
Connection Manager
Network Tasks

C wecl

[E] create a new connection Discornected

@8 Change Windows Firewal A oo TP
settings

LAN or High-Speed Internet

See Also -
Wireless Network Connection r 1384 Connection
i) Network Troubleshooter Comnected < Comnected
L G Intel(R) PROMireless 3945AB... T__ A, 1394 Net Adapter
- Local Area Connection =5 Bluetooth Network
Other Places Network cable unplugged Disabled
3 convaipans i 3, Broadcom Nettreme Gigabit £ 3, luetoot
ontraol Pal
& My Network Places Vistual Private Betwork
&) My Documents
¥ My Computer - e~| Waukee Enginesring =) }I Mitrex
’ Disconnected . Disconnected
T % WAN Mniport (PPTP -: & WAN Miniport (PPTP)

Details

Network Connections
System Folder

3. Double-click the connection the FTP is connected to. This will bring up the network
properties for that connection.

- Local Area Connection Properties

General | Advanced

Connect using

H8 Broadcom NetXreme Gigabit Etheme | Configure...

This cgnnection uses the following items:

Cliert for Microsoft Networks

| 8 Fie and Printer Sharing for Microsoft Networks
| BiCGoS Packet Scheduler

] ™ intemet Protocol (TCP/IF)

[ Install... ] E LUninstal I [ Properties
Deseription
Allows your computer to access resources on a Microsoft
network.

[[] Shaw icon in natification area when connected
Motify me when this connection has lmited or no connectivity

[ ok || cenca |

Copyright © UPC-Marathon All rights to copy, reproduce and transmit are reserved.
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4. Double-click on “Internet Protocol Version 4(TCP/IPv4). Under “Use the following IP
address” enter the following (for default IP):
IP address: 192.254.0.4
Subnet mask: 255.255.255.0
Default gateway: “Blank”

Select OK to close all windows.

5. Open web browser and type “http://169.254.0.3/"

6. Log in to the FTP Interface via the FTP Login Page.
a) Log in as “Supervisor” using the password “flow”.

[E=8 IR =X3

(K )(E)|@ nipnesasa03 p-c H C Waiting for 169.254.0.2 @ FloTronicPlus v1.3 ‘ ‘ {0} %s €23

File Edit View Favorites Tools Help
5 § Journyx &) VALVE-TRONIC Plus I3l Suggested Sites € Milwaukee Weather -- Fro...

PASSWORD:[ | | Lo |

UPTIME00:01:27

l'nited FloTronicPlus

PROCESS CONTROLS ver.1.3

7. Select the configuration tab.

G = ‘é‘ http://169.254.03/index.html pP-c ” @ This page can't be displayed @ FloTronicPlus v1.3 ‘ l
File Edit View Favorites Tools Help
<5 § Journyx & VALVE-TRONIC Plus |3l Suggested Sites € Milwaukee Weather - Fro...

LOGGED AS: SUPERVISOR | LOGOUT |
UPTIME: 00:04:01

"I‘IitEd FloTronicPlus

PROCESS CONTROLS ver. 1.3
HOME STATE CONHJGURATION
HOME Device Information
DEVICE INFO
Device name FloTronicPlus
TECH SUPPORT
Serial number: 349
Hardware version 02.02.03
Firmware version: 13
MAC address: bc:66:41:20:01:5d
IP address: 169.254.0.3

Copyright by Process-Electronic Sp. z 0.0.
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8. If the Flow Alarm feature is active (set in factory), it will show on the Flow Signal
Configuration page.

9. Type in your set point (in percent of scale).
a) Select “below setpoint” or “above setpoint” from the dropdown menu.
b) Click on “Apply”.

HOME STATE CONFIGURATION

CONFIGURATION  Flow Signal Configuration
FLOW SIGNAL
Probe Signal Configuration
TCP/IP
Flowunit: |CFH WV
User Alarm Configuration

FIRMWARE UPDATE

TEST

Setpoint: 0.000 [%]
Alarm condition: [N

Apply
Copyright by Process-Electronic Sp. z 0.0.

10. If your settings saved correctly, the bottom ribbon on the interface screen will turn green
and read “Operation executed successfully”.

folle]==]
°|@ http://169.254.03/fs_conf.htm| O ~ ¢ || @ This page can't be displayed | @ FloTronicPlusv1.3 x ‘ ‘ AN

File Edit View Favorites Tools Help

% § Journyx a VALVE-TRONIC Plus I3 Suggested Sites € Milwaukee Weather -- Fro...

LOGGED AS: SUPERVISOR | LOGOUT
UPTIME: 00:05:09

"nited FloTronicPlus

PROCESS CONTROLS ver. 1.3

HOME STATE CONFIGURATION

CONFIGURATION  Flow Signal Configuration

FLOW SIGNAL
Probe Signal Configuration
TCPAP
Flow unit: [CFH Vv
Apply

User Alarm Configuration
Setpoint: [%]

Alarm condition: | below setpoint v

FIRMWARE UPDATE

TEST

Apply
Operation executed successfully.

Copyright by Process-Electronic Sp. z 0.0.
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11 APPENDIX “A” - DRAWINGS

Available on demand.

Copyright © UPC-Marathon All rights to copy, reproduce and transmit are reserved.
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12 CUSTOMER SUPPORT

Americas

Asia

Europe

support.na@group-upc.com

USA: +1 414 462 8200

service@mmichina.cn

Shanghai: +86 21 3463 0376

support.eu@group-upc.com

France: +33 38148 37 37

Canada: +1 514 335-7191 Beijing:  +86 10 8217 6427 Germany: +49 7161 94888-0

Poland:  +48 32 296 66 00

Reach us at www.upc-marathon.com

UPC-Marathon brings together leading brands
to the heat-treating industry including
Atmosphere Engineering, Furnace Control,
Marathon Monitors and Process-Electronic, and
Waukee Engineering. We provide prime control
solutions through our worldwide sales and
services network with easy-to-access local
support.
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