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1 Description

The FRC-200is atwo-channdl intelli gent fluid flow rate controller. Its purposeisto
provide acarate dosed loopcontrol and monitoring of the flow rate of 1 or 2 fluids. The
dual controll ers can be operated independently, or coordinated to maintain two flow rates
at apreset ratio. The FRC-200is compatible with avariety of positive displacement flow
sensors. It can be operated standalone, or can be integrated into existing analog and
discrete logic control systems (PLCs), aswell asdigital systemsviaits sria interface

Pilot Trigger Relay

Pulze Counter Input

Valve Control, 4-20mA
Sat Point, 4-20m#,

Transparenl, Purge,
Hold, Riaset, and
Pilat Trigger Inputs

Threshold, Faull Relays

Rate and Volume
Feedback, 4-20mA
Digita! Management A
f”ﬁ | B Flow Rate
[ e Reguiator Valve
F'rtigrammahle Contraller (PLC}

The FRC-200is one of afamily of EFC Systems products that can be integrated to crede
a state-of-the-art rotary atomizing finishing system. It can be installed into the EFC 4X4
Radk along with ather EFC products. For more detail, refer to the EFC 4X4 Radk

Install ation Manual.

1.1 Features Summary

Dual Fluid Flow Rate Controllers
Accurate Proparttional, Integral, Derivative (PID) closed-loop control
o Auto-leaning, Fully tunable
0 Suppats positive displacement flow meters with k-fadors up to
30000pulsed/Liter.
Supports binary (2-part) fluid management
0 Programmable A:B mix ratio
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Monitoring Fedures
o Flow sensor presence, and signal noiseljitter
o Flow rate within/outside of tolerance
o Fow rate A:B ratio within/outside tolerance
0 Job vdume aossed minimum/maximum thresholds
o Job vdume within/outside of thresholds
32 Fluid Profiles
- Profilestail or the FRC-200to the unique charaderistics of ead fluid.
Eadh fluid profile has a cdibration table to compensate for viscosity and lubricity
charaderistics that are unique to each fluid.
Ead fluid profile has volume and rate thresholds.
Ead fluid profile has a seledable A:B mix ratio.
For each Fluid Controller
4-20mA output for:
o0 propational valveltransducer control
o flow ratefealbad to a controller
0 volumefeealbad to a controller
24V + suppy for external transducers and sensors
4-20mA inpu for flow rate set point from a controll er
4-20mA and 05V inpusfor fluid profile seledion
Four multi -purpose SFDT relays, can be used for:
0 Any fault or ready indicaion
o0 Any threshdd crossng
Management Features
Large bright LED readou of flow rate andjob vdume. Units can be:
0 ccper minute (cgpom)
0 Liters per minute (Lpm)
o Gallonsper minute (Gpm)
Windows (98/NT/2K/XP) Graphicd User Interface
Time-stamped event log
Install atiorvDiagnaostic Tests
0 Relay on/off tests
o0 Manua analog output current
o Inpu displays
0 Analog inpu/output current readings
PID parameter and gain adjustments
Discrete input assgnments
Threshald settings
Fault/event adion assgnments
Save/remver al settings and cdibration
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2 Installation

The FRC-200fitsinto astandard 6U — 19’ rad that isinstall ed and wired into the
painting system before installi ng the FRC-200. The radk provides a set of connedors
(DIN 41612 for the FRC-200to plug into. Eadh slot can be wired dff erently; take cae
to verify that the slot is corredly wired for the FRC-200 lefore install ation. Please see
Sedions 7.1and 7.3for the corred pin ous.

When padng the FRC-200into the radk, chedk that the mnnedors mate before pushing
the unit completely into the slot. When theFRC-200is completely seaed, lock the unit in
placewith the four quick turn latches. The latches ook like normal screws, bu require
only a¥aturn to seaure the unit inits dot. Install fill er panelsinto unised slots.

When first powered on,the FRC-200shoud flash itsindicators and finally result in all
four numeric displays showing zeros. If nathing happens, rechedk the power wiring on
conredor B and werify that the rad itself has power.

Use aserial cableto conned aWindows PC to the DB-9 Locd Data Port onthe front
panel of the FRC-200. Run the FlowM anagerSetup exe to install the software and then

run FlowManager.exe. Y ou shoud seethe Flow Manager About screen:

. FRC-200 Flow Manager 1.06

Configur'qﬁonl Fluid Pr'ofilesl Operation | Diagnosficsl Event Log “Abou-r

SYSTEMS. INC.

FRC-200

Flow Manager
Version LO6

Copyright 2004
EFC Systems

Figure 1 — About FlowM anager

A handy way to tell if the PC is communicaing with the FRC-200is to click onthe tab

labeled Event Log. Within asecond a two of entering this sreen you shoud seesome

updetes made to thelog. Some of the log entries get alittl e esoteric — but they're
sometimes useful.

FRC-200 Service and Operations Manual Version 1.02 6



w FHC 200 Flas Mansges 1:08

Cmﬁgmﬂilmi Fluid Frefiles Gplr‘u.h-:\n i Dlngrluhul Event Log .ﬂ.b-uu‘f

TR =11 Crwd a4 1
000 AEAES DACI] 2a: ke 162

[N bll.ll.‘\.-J.'HI L b TE
IE A et =m0
32 T b ki i SRR
TEOEAT 63 Crwd cacd=0411
(LI AT.235 Dal]i | ze: i 162
00T ATE Crpl ondimld ]
u:mnz? L) = b 162
5T Tecns 1

=

EEEEEE
F?HHE%

EEEE
BEEs

|'r'|'r'1'

o
ha lyhum!.-ﬂ_xm
Gl 1|pnww-l.l'_¥v-

[ ctear Log |

Figure 2 — FlowM anager Event Log

If you dorit see ativity, verify that the RS232 setup is 9600 bys, 8-bits, 1-stop, No
parity. The cdle being used shoud be straight through and flow control settings soud
be disabled. Seesedions 7.4 and 7.5 for more information onthe Locd Data Port RS232

conredor.

The Diagnost ics tab is useful for initial system chedout. On this reen can be
viewed the state of all discrete and analog inpus. Buttons are provided to wiggle the
relays. Analog outputs can be tested by entering output values in milliamps (4.0to 20.0.

Configuration | Fluid Pr'ufllﬁ Dpvzrmwr- " Diognostics  Ewent Log I .ﬂbo'.n‘ |

=

Cantreller 4
- merete Inpui— |~ Helays —————— —d-alog Inputs— —Anc g Cutprts =
1 or =] oo ZER
SR Ctt Jl o= IR i
e G Jl ot au L oo Son '
4 - = o B[ o £ |
~Cantraoller B
Cimcretz Inpurs el #nalog Inputs Anziog Outputs |
FEk St CENEEE D B EER i
& - TFf SR 3 Y EE '
7 o T A B
: [ e ﬂ [_” I

Figure 3 - FlowM anager Diagnostics

Note: Verify that closed loopflow control is disabled (setpoint is zero) before atempting
to enter valuesinto Analog Output #1 + asif it isrunning, the control loopwill overwrite
whatever is entered! Take cae using diagnaosticsif the system is loaded with fluid.
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3 Front Pand
3.1 Description

The FRC-200 povides for (very) basic operation and monitoring viathe front panel.

3.1.1 Digital Flow and Volume Meters

The FRC-200front panel feaures adigita flow and vdume meters for ead of the two
flow rate controll ers. Next to ead meter, a LED indicates the units being displayed.

3.1.2 Power On/Off Switch

The main power switch onthe front panel controls the incoming AC power. When in the
off pasition, all power to the FRC-200isturned off and all relays are open.

3.1.3 Local Data Port

Thisisthe front panel interfaceto aterminal or PC runnng the Flow Manager program.
The interfaceis asynchronows RS232, 9600bp, 8 Bits, No Parity, 1 Stop Bit, Xor/Xoff
flow control. For detail s of its operation, refer to Sedion 4. This port gives accessto
FRC-200information and control via aPC or laptop computer.

3.1.4 Front Panel Operation

The front panel isalittle tricky to operate, bu with afew seands of pradice can be used
to turn fluid flow or/off and reset the job vdume.

Figure 4 — Front Panel Setpoint Control

Start by using - and  to seled which value to change. Noticethat one of the front panel
meters will blink twice dter either arrow key is pressed. The one that blinks will be
affeded by apressof the SET key.
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Pressng SET for ajob vdume meter will reset the meter’s value badk to 000.

Presang SET for aflow rate meter is more interesting + for the number disappeasandin
its placeis displayed either OFF or On.

On meansthat flow is enabled. It can be turned off by pressng either arrow key (so that
the window shows OFF) and then pressng SET.

OFF means that flow is disabled. It can be enabled by pressng either arrow button (so
that the window says On) and then pressng SET.

Here's how to set the flow rate. If the window says On, pressng SET will cause the
window to briefly flash FLO before displaying anumber. At this paint, usethe- and to
increase or deaease the set paint flow rate. Note that you can pressand hdd either arrow.
Onceyour favorite setpoint number isreaded, pressSET to engage the new setpoint.

FRC-200 Service and Operations Manual Version 1.02 9



4 FlowManager Software

The FRC-200configuration, cdibration and dagnostics are accesd using FlowManager
software. To useit: power onthe FRC-200,conred your PC's COM1 to the FRC-200s
Locd Data Port using a handy straight-through serial cable, and run the FlowManager
software. Your PC's COM1 na avail able? No problem, the FlowManager will seach for
the COM port that is plugged into the FRC.

A rea-pand port is avail able for install ations that are more permanent. The rea panedl is
R$422 (for longer range), so youll need an adapter to conred it to a PC.

4.1 Configuration

Configuration T R
S | Configuration Fluid Profiles| up.m.m | Dicgnostics | Event Log | About | “-\
A Seffings |A#ﬁl|uns|ﬁ$«fhtgs|3m| Window
/—’ e e e = Controls
Units lﬁ Progoetional Gain lmn—
Tabs Oparational Moda lm Integral Gain l'““—
Ceafault Flow Rare [Jon i Lezpliwative Gain l“—
Flrw Pati Cailing lzm.i o Starfup Currant l.]g— e
valume: Cailing W e Startup Delay lllll"l'l— i+t
E-Factoe (palse/L] lgmi Canitrol Tokeron o2 li“— i
B T R Eoetteal Thacaut [ 5
Buttons i
Tt L [Linusad =] Tt 3 [Lysad =
L £ogit 2 Lo & Toauta Linysad =
Refresh ] Confirm J Simea o Fils ‘ Read fron Fila ‘

Figure 5 - FlowM anager Configuration

The Configurationform is used to tail or the FRC-200to its environment. It islikely that
youwill have to adjust ead and every one of these parameters, so kick back and give this
sedionagoodredal.

First, nae the Tabs. Ead fluid controller (creaively named A and B) has atab for
Set ings andActions. Detail sfoll ow.

After changing any parameters, pressthe Conf ir m button to send the new data to the

FRC-200.If you dort dothis, nathing will be changed. The Ref resh button reads badk
the latest FRC-200 configuration.

The Save to File button all ows saving of the configuration (both Settings and Actions

for both A and B controll ers) into atext file onthe PC. The Read f rom File is used to
recover the saved configuration into the form and send it to the FRC-200.
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You can use the Window Controls to hide the FlowManager window onthe task bar, or
to close the FlowManager program.

4.1.1 General Settings
4.1.1.1 Units

The default isto display volume in millilit ers (cc) and flow rate in cdminute (ccpm). You
can change thisto Litersand Lpm or Gallons and Gpm.

4.1.1.2 Operational Mode

This parameter establi shes how the desired fluid flow rate, or Setpoint, is determined.

Option Description
Analog Setpaint is determined by 4-20mA current receved on the analog input. A
current of 4mA turns off flow and 20mA seleds the maximum flow rate (see
Flow Rate Ceiling4.1.1.4).
Transpar ent In this mode, the 4-20mA on the analog input is passed transparently
throughto the propartional valve that controls the fluid flow. This mode
bypasses the FRC-200and all ows an external deviceto diredly control fluid
flow. Thismode is useful for maintenance and for diagnosing some control
system problems.
Const ant In this mode, the Setpoint is the Default Flow Rate (see4.1.1.3) and the
system can be mntrolled in an off/on manner using on of the Discrete Inputs
as an Enable signal. When the Discrete Input is On, the Default Flow Rateis
seleded. When the Discrete Input is Off, the flow will cease.
Passive In this mode, the FRC-200is ading as a fluid flow monitor. Like
Transparent mode, the analog input is passed transparently to the fluid flow
control valve. However, in Pasdve Mode, the FRC-200 continues to monitor
flow rate and volume, and can close arelay if any tolerances are excealed or
thresholds are dossd.
Digit al In this mode, the state of the analog input isignored.

Table 1 - Operational M ode Options
4.1.1.3 Default Flow Rate

Thisisthe flow rate setpoint when operating the Operational Modeis st to Constart.
Otherwise, this parameter is unused.

4.1.1.4 Flow RateCeiling

The Flow Rate Ceili ng spedfies the maximum flow rate that the system can be expeded
to run. This value shoud be set slightly above the maximum flow rate value that will be
concevably used in the system.

The Flow Rate Ceili ng aff eds these dements of the system:
When the Operational Mode is Analog, a20mA inpu (maximum) will seled the
Flow Rate Ceili ng as the setpoint.
The Operation screen adjustsits “analog” scdes 0 that the maximum reading is
the Flow Rate Celli ng.
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Analog feedbad current will be 20mA when the measured flow rate reades the
Flow Rate Celli ng.

4.1.1.5 Volume Celling

The VVolume Celli ng spedfies the maximum volume of fluid that the system can be
expeded to measure. The measured vdume is cdl ed the Job Volume + and is displayed
onthe front panel. The Volume Ceili ng shoud be set slightly above the largest volume
that will be cmncavably measured duing ajob a batch.

The Volume Celli ng affeds these dements of the system:
The Operation screen adjustsits “analog” scdes  that the maximum reading is
the Volume Ceili ng.
Analog feadbadk current will be 20mA when the measured vdume readies the
Flow Rate Celling.

4.1.1.6 K-Factor

Positi ve displacement sensors emit a pulse for ead tiny volume of fluid that passes
through them. A sensor with alarge k-fador will have higher predsion, bu likely lower
cgpadty than a sensor with asmall er k-fador. Sensor manufadurers all puldish k-fador
as pulses/unit, though they dont all agreeonthe unitsto use. Please conwvert your
sensor's k -fador into pused/Liter before entering this number.

The FRC-200can use sensors with k-fadors upto 30000 pisedLiter.

4.1.2 Discrete Input Usage Settings

Each controller (A and B) hasfour digital discrete inpusthat can be assgned to perform
the functions in the foll owing table.

Option Description
Unused The state of the discrete input isignored.
Enable When the discrete input is On, the FRC-200will use the Default Flow Rate

asthe flow rate Setpoint. Use of an Enable signal all ows implementation of
a simple on/off fluid flow controll er.

Transpar ent When the discrete input is On, the FRC-200 operates asif configured for
Transparent Mode operation. If will transparently passthe 4-20mA current
recaved onits analog input diredly to the fluid control valve. A useful
feaure for diagnostics and maintenance.

Hold When the discrete input is On the FRC-200 goes open-loopand ceases
making changes to the fluid flow valve. The FRC-200 expeds that flow may
stop due to the adion of an external pil ot valve.

Thisisthe reverse of H ot .

Pause Whil e the discrete input is On, the FRC-200will suspend the Job VVolume
counter. The pause feaure is intended to used in maintenance situations to
avoid counting volume of solvents or air during flushing operations.

Reset Changing the state of the discrete input will reset the Job VVolume counter.
Thisis expeded to happen between batches or jobs.

FRC-200 Service and Operations Manual Version 1.02 12



Option Description
H ot When the discrete input is Off the FRC-200 goes open-loopand ceases
making changes to the fluid flow valve. The FRC-200expeds that flow may
stop dueto the adion of an external pil ot valve.
Thisisthe reverse of Hold.
Pur ge When the discrete input is On, the FRC-200will pause the volume @urnter
and apply 20mA to fully open the fluid flow control valve. Thisfeaure can
be used to purge fluid lines.

4.1.3 PID Settings

PID stands for Propartional Integral Derivative = atime-honaed method d providing
feedbadk control of asystem. The FRCisnat purely aPID controller it isalso an
intelli gent controll er, as it leans the fluid control valve pasitions that correspondto
various flow rates. After afew fluid control runs, the system can establi sh stable flow
rates very quickly. The PID bemmes a medanism for making fine aljustments to
compensate for minor fluctuations in system charaderistics.

4.1.3.1 Proportional Gain

The propationa gain isaunit-lessfador that determines how strongly the FRC-200will
read to instantaneous flow rate arors. Each puse from the fluid flow sensor updates the
flow rate estimate that the FRC-200 sesto determine how close the adual flow rateisto
the set point. The PID uses the diff erence between the adual and setpaint flow rate to
compute a orredionto the fluid control valve setting.

Normally, the FRC-200 wses “wed&” PID gains, asit relieson“leaned” flow rate data
for sped. If you olserve the system “hunting” aroundthe setpoint flow rate, reducing the
propational gain may be necessary.

4.1.3.2 Integral Gain

Theintegral gain determines how strongly the FRC-200will read to long-term flow rate
errors. Using PID, the propartional adion gets the flow rate dose to the setpaint + but
canna get it al of theway. Theintegral comporent of PID converges the flow rate dl the
way to the setpaint.

Normally, the FRC-200applies “we&” gains, asit relieson“leaned” flow rate data for
sped. If you olserve the system “hurting” aroundthe setpoint flow rate, reducing the
integral gain may be necessary.

4.1.3.3 Derivative Gain

The derivative gain is used in cases where there is substantial hysteresisin the flow rate
control system. It isused to prevent the Pl corredions from increasing the flow rate too
quickly. The derivative gain is not normally necessary in naturally damped fluid control
systems, andis st to 0.
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If you olserve that the system is able to read the setpoint quickly, bu has alarge anourt
of overshoa + then you may have asituation for employing derivative gain. Experiment!

4.1.3.4 Startup Current

To improve PID performance, the FRC-200can be configured to start out with a mnstant
fluid control valve setting. Sometimes, due to startup astictior?, it is best to apply afixed
valve setting to get fluid flowing, hases presaurized, and sensors inning before
attempting to work in a dosed loopmode. The flow control valve setting is controll ed by
a4-20mA current. The default startup setting isintentionally conservative. After running
for awhile, make an olservation d the output current nea the startup setpoint and record
this as the Startup Current.

4.1.3.5 Startup Delay

Seleds how long (in milli seandks) that the Startup Current will be gplied before shifting
over to PID closed loop control. The default is 1000ms, which seemsto be agoodchoice
in most systems. The optimum Startup Delay is the minimum interval of time needed for
the system to achieve asteady flow rate dter applying the Startup Current. If your fluid
flow system takes afew seamnds to become stable, then youwill get improved startup
performance by increasing the Startup Delay.

4.1.3.6 Control Tolerance

The Control Toleranceis used for monitoring the capabilit y of the system to control the
flow rate. The @ntrol toleranceis pedfied as a percentage of full range. It isindicaive
of asystem problem if the FRC-200canna maintain flow rate within tolerance The
FRC-200can be mnfigured to set arelay when the flow rate aror is outside of this
tolerancefor too long.

4.1.3.7 Control Timeout

The Control Timeout establi shes how long the measured flow rate must be outside of
tolerance before dedaring the flow rate & being out-of-tolerance Set this parameter long
enough to give the system time to establi sh control of the flow rate £ but short enough
that flow control problems can be deteded before larger problems occur.

4.1.4 Controller Actions

The FRC-200 has four relays that can be used to signal events badk to a controller or
PLC. The FRC-200can recognize 18 system states/events, and ead of these can be
ignored (the default), recorded in the event log, or cause any of the four relays to be set.
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Figure 6 - Configuration Actions

This arrangement off ers sme flexibility. With alittl e planning, you shoud be ale to get

the events of interest communicaed bad to your controller or PLC.

The foll owing table li sts the States/Events reaognized by the FRC-200.Ead of these
states can cause arelay to be set.

State Description
Ready System is powered on and no fault condition is present.
Enabled Enabled by discrete input, analog setpoint, or digital
command and set paint is non-zero.
Hold Position Flow rate fixed + open loop

Transparent Mode

Operating transparently + open loop

Pause Sum ning

Job volume munter paused/suspended

Pur ging

Flow control valve fully open £ purging

No Sensor Signal

No pulsesrecaved from the flow rate sensor

Sensor Problem

Excessve noise observed from flow rate sensor

Set Point Reached

Flow rate has readed the set point

Flow Ratel n-Tolerance

Flow rate iswithin tolerance of set point

Flow Rate Out Of Tolerance

Flow rate is outside of tolerance

Flow Rate Cdi ng Exceeded

Flow rate caling value exceealed

A/BRatio I n Tolerance

Ratio of flow rates is within tolerance

A/BRatio Out Of Tolerance

Ratio of flow rates is outside of tolerance

Volume Minimum Reached

Job volume has readed minimum threshold

Volume Maximum Reached

Job volume has readed maximum threshold

Job Volumel n Tolerance

Jobvolumeisin tolerance, betwean minimum and
maximum.

Volume Out Of Tolerance

Job volume is out of tolerance, either below minimum or
above maximum.

Table 2 - State/Action Descriptions
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4.2 Fluid Profiles

To cater for the situation where anumber of diff erent fluids are managed, the FRC-200
provides 32 fluid profiles. Each profile cntains parameters and cdibration that may be
unique to ead kind d fluid. The profileto useis sledable by analog inpu (either 4-
20mA or 0-5V), digital command, a the FlowManager software.

Figure 7 - Fluid Profiles
Usethe Select Profile List to selea which fluid profile to view or edit.

The Ref resh and Conf ir m buttons work the same way as those on the Configuration
page. After making any changes to a Profil es' parameters, you must press Conf ir m to

make the dhanges permanent onthe FRC-200.Pressng Ref r esh loads the Fluid Profil es
form with the latest information saved onthe FRC-200.

Thefile buttons are alittl e different. Here, you can pressSave Al to archive dl 32 d the
profilesinto asingle large text file, or Save This to archive asingle profile. The
advantage of saving asingle profileisthat you can more eaily reuseit as the basis for
other fluid profiles. If you pressRead Al , please be patient, it takes a minute to recover
all of the profiles to the FRC-200.

On theright side of the page, the Calibration Tab seleds which set of 10 cdibration
pointsto view. Yes, ead profile has two cdibration tables = one for ead controller. You
will probably find that most systems are linea, bu the tables are here just in case some
combination o fluid and sensor gives you problems. The table contains @sensor® and

dadual® flow rate values. Usethe Graph buttonto chedk the lineaity of the data.

Pressng one of the buttons marked 1 to 10 will start a #vizard® that will walk you
through the steps to coll ed the cdibration ceta
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4.2.1 Profile Parameters

Youcan set up aprofile for eat fluid to be wntrolled. Each profile can be cnfigured
with its own Name, A/B Flow Rate Ratio, and Volume Threshdds. Each profile dso has
cdibration tables.

4.2.1.1 Profile Name

The profiles are identified bah by number (1..32 or by name. The Profile Name field
allows you to enter a descriptive name for the profil e.

4.2.1.2 A/B Flow Rate Ratio

Using this parameter, the FRC-200 can automaticaly govern the flow rate of controller B
to tradk that of controller A. Thisfedureisintended to make it simple to automaticdly
manage the delivery of 2-part solutions. An external controller need orly establi sh the
setpaint for controller A and the flow rate of controller B will trad it.

By default, the A/B ratio is 0, which de-coupesthe A and B controll ers, allowing
controller B to operate cmpletely independently of the controller A. However, if the
A/B ratio isnon-zero then the flow rate of controller B will automaticdly trad the flow
rate of controller A.

Theratio is pedfied as apercentage. If youwant A and B to deliver identicd flow rates,
set the A/B ratio to 100%. If you want controller A to deliver twice @& much as B, then
set the A/B ratio to 200%. If you want controller A to deliver 1/3 as much as B, then set
the A/B ratio to 33%.

4.2.1.3 Minimum Volume Threshold

The FRC-200can be mnfigured to close arelay when the job vdume meds or exceals
thisvalue. The job vdume s considered to be #n-tolerance®when it is between the
minimum and maximum volume thresholds.

4.2.1.4 Maximum Volume Threshold

The FRC-200can be mnfigured to close arelay when the job vdume meds or exceels
thisvalue. The job vdume s considered to be #n-tolerance®when it is between the
minimum and maximum volume thresholds.

4.2.2 Fluid Calibration

Ead fluid profile contains cdibration tables for both controll ers. The purpose of the
cdibrationis to compensate for nonlineaity of the sensor. Linea errors shoud be
compensated for by correding the k-fador. Pressany of the buttons labeled 1-10to start
the cdibration wizard.
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Sometrial and error will be necessary to determine the best choices of output current that
result in well spaceal calibration pants. You can use aiy means to turn the fluid flow on
and df. The FRC-200starts the test when fluid flow measurement starts and relts the
measurement when flow stops.
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After completion d the cdibrationwizard, apair of flow rate cdibration catais placed
into the table. Reped the processto install other cdibration pants. Use the Graph buton

to verify that the cdibration datalook reasonable and re-run any paints that appea to be
inerror.

When al points are @lleded, pressthe Conf ir m buttonto updite the FRC-200with the
new cdibration data. Use the Clear buttonto erase the table.
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4.3 Operation

Thisisthe FRC-200control panel.

Figure 8 — Operation

Enter a setpoint value, then pressStart and St op to control the flow of the fluid.

The Set Point isgreen whilefluid flow is enabled. Displayed untsfor flow rate and
volume can be dhanged in the Conf igur ation form (page 11).

Flow Rat e and J ob Volume will have ared badkgroundwhen Out-of-Tolerance and a
green badkgroundwhen In-Tolerance The 2analogP scdes run from zero to the
configured caling values (page 11).

The Pur ge buttonis a maintenance ad. When pressed, the FRC-200 applies 20mA to the
flow control valve = to al ow for purging of lines and system maintenance Pressng

Pur ge again will close the valve by returning the Output current to 4mA.
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5 Troubleshoating

The FRC-200is designed to provide a much information as possblein the cae of non
operation a Fault condtions. The FRC-200is engineaed to be highly reliable; fault
condtions are likely to be caised by external system issues.

Symptom

Action / Ched

Front panel flow meters and
LEDs are off

Indicates that the cad has no power.
- Ched the front panel power switch.
Chedk AC power to rack and the cad dot.
Chedk the main power fuse.
Look for bent power pins.
Verify that card isfully seaed into the rac.

Front panel LEDs and flow
meter displays flash on and
off

Usually means that the microprocessor is malfunctioning. Return
the FRC-200for repair.

Flow meter displays sow
FLt

Software Fault
Indicates a software problem. Return the FRC-200for repair.

and then the system resets.
Flow meter display shows No Flow
nF FRC-200is enabled, and expeds fluid flow, but it is not recaving
pulses from the flow sensor.
Fluid flowing?
Verify sensor cabling and power
Chedk flow control valve
Flow meter display shows Out of Tolerance
OO0t FRC-200is unable to achieve and maintain the setpoint flow rate.

This may also happen when the FRC-200isfirst leaning the
system.
- Use Diagnostic screen to set a onstant output current + verify
constant flow rate.
Try different flow rates to verify that flow control valve is not
sticking.
Try reduced PID gain settings. Start by dividing both P and |
gains by half.
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6 Spedfications
6.1 Eledrical Speafications

Power Requirements | 115230VAC +/- 10%, 5060 Hz., Single Phase

Power Consumption | 22VA Maximum AC

Main Power Fuse | 2 AG 2 Ampere Slow Acting

Analog Control Inpu | 0to 5VDC, Z=2500hms
Voltage | 0 VDC Inpu = Profile 1
5VDC Inpu = Profile 32

Current | 0to 20mA, Z = 2500hms
Oo4mA =00.0
20mA = Flow Rate Celling

Relay Contads | 4A, 250/AC, Isolated

6.2 Medanical Spedfications

Height | 10.3n., 266.76nm, 6U

Width | 2.79n., 70.86nm, 14HP

Depth | 7.7in., 172.50nm

Weight | 4.5b, 2.0lg

Conredors
Rea | A - AMP-6504735
B - EPT-117-400642

Front | DB9-S- AMP 7457814
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7 Connedorsand Pin-Outs

7.1 Back Plane Connedors

The rea panel consists of two conredors. These aereferred to as A and B. Conredor A
isabove onredor B when the FRC-200is install ed. The foll owing sedions outline the
pin-out of these mnredors.

c b a d bz

0 0O

0 0 O---2 o 0 ¢q - 2
0 0O

0O 0O Of--- 4 o 0 q--- 4
0 0O

0 O Of--- 6 o 0 q - 6
0 0O

0 0 Of--- 8 o o q - 8
0 0O

0 o o---10 0 0 q - 10
0 0O

0 0 O--—--12 0 0 q - 12
0 0O

0 0 o---—--14 0 0 g ---- 14
0 0O

0 0 Of---16 0 0 q - 16
0 0O

0 0 Oo--—--18

0 0O

ooo--20 | I 20
0 0O

oo Oo--2 | |- 22
0 0O

0O 0 Of----24 I 24
0 0O

oo o--26 |l |- 26
0 0O

0 0 O--—--28 [ - 28
0 0O

ooo--3 | |- 30
0 0O

0 0 O---32 [ - 32
Conredor A (Top) Conredor B (Bottom)
Rea View Rea View
TypeC Mate: EFC 60-1A70
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7.2 Connedor A Pin out

This conredor interfaces the FRC-200to the rest of the painting system.

Connedor A
Row C B A
1 Relay 1 NC (normally closed) Relay 1 COM (common) Relay 1 NO (normally open)
2 Analog Input 1 + Analog Output 2 + Analog Output 1 +
4-20mA, set paint 4-20mA flow rate feedbadk 4-20mA flow control valve
3 Analog Input 1 + Anaog Output 2 + 4-20mA Output 1 +
Counter Input +
8 4 Celiizr g2 Flow rate sensor AN LR
5 Relay 2 NC Relay 2 COM Relay 2 NO
N -
Discrete Input 1 & 2 ' .
T 6 Common Ground Discrete Input 2 Discrete Input 1
R Anaog Input 2 + RS422RX +
ol 7 4-20mA, profile sdledion Digital 10 W LY
L 8 Analog Input 2 + RSA22RX - Ground
L 9 Relay 3NC Relay 3COM Relay 3NO
E 10 Analog Input 3 + Analog Output 4 + Analog Output 3 +
R 0-5V, profile sdledion Unused 4-20mA volume feadbadk
11 Analog Input 3 + Analog Output 4 + Analog Output 3 +
A 12 Counter Input + Counter Input + +24V Supply
13 Relay 4 NC Relay 4 COM Relay 4 NO
14 chsgrrstrfol:petfoif‘dd' Discrete Input 4 Discrete Input 3
15 Analog Input 4 + RSA22RX + +24V Supply
16 Analog Input 4 + RS422RX + Grounrd
17 Relay 1 NC (normally closed) Relay 1 COM (common) Relay 1 NO (normally open)
18 Analog Input 1 + Analog Output 2 + Analog Output 1 +
4-20mA, set paint 4-20mA flow rate feedbadk 4-20mA flow control valve
19 Analog Input 1 + Analog Output 2 + 4-20mA Output 1 +
Counter Input +
g 20 Counter Input + Flow rate sensor +24V Supply
21 Relay 2 NC Relay 2 COM Relay 2 NO
N :
Discrete Input 1 & 2 . .
T 22 Common Ground Discrete Input 2 Discrete Input 1
R Anaog Input 2 + RS422RX +
o!| 23 |  420mA, profilesdedion Digital 10 A Sl
L 24 Analog Input 2 + RSA22RX - Ground
L 25 Relay 3NC Relay 3 COM Relay 3NO
E 26 Analog Input 3 + Analog Output 4 + Analog Output 3 +
R 0-5V, profile sdledion Unused 4-20mA volume feedbadk
27 Analog Input 3 + Anaog Output 4 + Analog Output 3 +
B 28 Counter Input + Counter Input + +24V Supply
29 Relay 4 NC Relay 4 COM Relay 4 NO
30 Dgg:}?;g:%foi&md' Discrete Input 4 Discrete Input 3
31 Analog Input 4 + RSA22RX + +24V Supply
32 Analog Input 4 + RS422RX + Grounrd
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7.3 Connedor B Pin out

This conredor is used exclusively for AC power.

Connedor B

g
=

B

OO (N0 WIN|F-

20

21

22

23

24

25

26

AC2

27

28

29

30

31

32

ACl

Ground
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7.4 Communications Cable

Locd Data Port (Front Panel)

ToPC FRC-200
DB9-S DB9-P

[]
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
H
©CO~NOUIANWNBR

7.5 RS232Communication Parameters

Emulation: VT100 o ANSI

Spedd: 9600
Stop Bits: 1
DataBits: 8
Parity: None

Flow Control: Xon, Xoff
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