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Thisinstrument is warranted against any manu-
facturing defects for a period of twelve months
from the date of installation, or eighteen months
from the date of supply, which ever is early.

Kindly note that:

1. Thewarranty islimited to repairing the instru-
ment and no responsibility is taken for any
other damage resulted

2. The warranty will be void if the instrument is
opened or tampered in any way

3. The faulty instrument has to be returned to

our factory, carriage prepaid & duly insured.

Model No. : FIT 922379225

Serid number

Date of despatch

Authorized sgnatory

Company sed
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befor e operating theinstrument.

Kindly forward thisproduct manual totheend user.
Theuser isrequested toread themanual thoroughly
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As you unpack

-

Congratulations
on buying a
Flow Indicator Totalizer !

Asyou unpack kindly ensurethat
1. Thematerial receivedisingood condition
2.You havereceived thefollowing materid:
a) Flow Indicator Totalizer asper your order
b) Mounting bracket pair
d) Thismanua aongwithWarranty certificate

In case of any discrepancies contact our customer support
department immediately.

We are sure you will get long and trouble free service
from our system.

1.5 Output

Calibration Mode
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=1 Weneed your feedback :

Every attempt ismadeto makethismanua clear and easy to
understand, sothat theuser caninstall, take care of and fed
confident inusing our product. We welcome your valued
suggestionsto help usimprovethisproduct aswell asthe
document and make it more user friendly.
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As user enters into output calibration mode
password window will displayed as shown.

Calibration mode is password protected.
The passwordis [91.

Connect a stable multimeter to the output
terminals. By incr/shift keys adjust the count
sothat4 mAis achieved at output.

By incr/ shift keys adjust the count so
that 20 mAis achieved at output.
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Calibration procedurefor Input and Output mode

Warning : Thisprocedureisto be carried out strictly by
2 technicalyquaified personnd only.

Theingtrumentiscalibrated at thefactory using 0.05 % accurate cali-
brating instruments. No calibration should berequiredin normal case,
however if theinstrument requiresre-calibration, the procedureto be
followedisgiven below.

1.4 Flow rate As user enters into input calibration mode
Calibration Mode @ password window will displayed as shown.

PASS Calibration mode is password protected.

The passwordis 191.
©

Feed 4 mA from a stable source. Unit displays
the count corresponding to input given.

©

3850 Feed 20mA from stable source. Unit displays
the countcorresponding to input given.
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FIT 922379225

I ntroduction

How indicatorsand totaizers play an mportant part in any process
industry. Quick andaccurate measure-ment and control of aprocess
valuewill improvethefina product quality, reliability and reduce
rejection.

Process indication and control is therefore one of the prime
congderationsin any processindustry

TheFIT 92 seriesisaMicrocontroller based Process Indi cator
cum Controller with user friendly programming facility. The FIT
92 hasbeen designed for fast and accurate measurement and control
of processvalue. Linearisation of signalsprovides high accuracy
even for most nonlinear sensors. Theinstrument isdesigned using
highly reliable el ectronic components. Processva ueisdisplayed
directly indigits, giving better resolution.

The FIT 92 accepts 4 - 20 mA as input. Wide ranges of
measurementsare available depending onthesensor used.

Theinstrument isimmune to mechanical vibrations. Even the
mounting position will not affect themeasurement accuracy.
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Useof highly reliable el ectronic componentswith low tempearature Function : Read Input Registers ( 04 )
coefficient ensures|ong and troublefree service. Theinstrument is
tested for its performance under various climatic conditions.

Message Format : (Request initiated by the master)

1 1 H . S| F X Start Start No. of No. of Error Error
Principle of Operation : ave | Function | address | Address | Points | Points | Check | Check

Address Code (Hi) (Lo) (Hi) (Lo) (Lo) (Hi)

TheFIT 92 seriesisbased on the principle high input impedance

amplifier feeding an analog to digital convertor. Theinput signal Message Format : (Response by the slave for the request initiated by the master)
generated bythgtrqpplucer isfedtoas gnal gqndi ti.oni ng qnpl ifi e, Sve | Function | Byt Data Data | Error | Error
output of whichisdigitised by theADC. Thisdigital signd islinearised Address | Code | Count | (Hi) (Lo) | Check | Check
by software, displayed and compared to the set value by the (Lo) | (Hi)

microcontroller whichinitiates the programmedrelay action. The
linearisation, display and relaysare controlled by themicrocontroller
by virtue of the system software.

Function : Preset Multiple Registers ( 16)

Message Format : (Request initiated by the master)

Feat ures . Start Start No. of | No. of

. Error | Error
Azlélwe thc;lon Address | Address| Registers |Registers Cli?g::t E;tt: g;:: Check | Check
ress ode | Hiy | (Lo) | (Hi) (Lo) High | Low (Lo) | (Hi)

e Microcontroller basedlogic

b Ll_nﬁ?r/ Square rO(;t_S_d ection Message Format : (Response by the slave for the request initiated by the master)

e Highlyaccuratetotdizing

e NVRAM enablesdatastorageeven in eventsof prolonged ion| >t | Start | No.of | No.of | Error | Error

erfailure 4 P 9 Afilcéll:*/:ss Flgg;c;:n Address | Address| Registers |Registers| Check | Check

%" ; (Hi) | (Lo) | (Hi) | (Lo) [(Lo) | (Hi)

® responsetime

® User sdlectable Control Logic

e Programming throughtactilemembranekeys o o

e RS232Modbus protocol supported Message Format : (Response by the slave for the invalid request initiated by the master)

e Fal saferelaylogic

o MaximumMTBFandminimumMTTR Slave Function | Exception CChZSk Cchtf::k

° H|gh|y Compa:t . . Address Code Code Low High

e Dust & vermin proof enclosurewith epoxy powder coating.
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M odbus Protocol Specifications

o Model : FIT 9223/ 9225
Communication : RS 485 Range of Flow rate : Programmable from 0 to 9999
Protocol :MODBUS RTU Decimal point : Selectable
Device Address : Programmable from | to 247 Input +4-20mA

Indi cation accuracy :+/-0.1% of FS+/-1digit

Baud Rate : Selectable between 1200, 2400, 4800 Accuracy deviation dueto
9600 kbps a) Temperature change ‘ °C, ref at 25°C
b) Supply Variation c+- 0.01%/V
Functions supported Display for Flow :L4Ed|iDgit,12.5 mm seven segment RED
I. Read Input Registers (04) Display for Totlaizer  : 6 digit,10 mm seven segment RED LED
2. Preset Multiple Registers (16) Totalizer accuracy : Better than +/- 0.1 %, +/- 1 count
Totalizer reset : By 4 keys keypad
Exception Codes : Setpointa : 2 nos. configurableon flow or totalizer
' Setpoint Read & Adjust : Through Flat Membrane key pads and 4
I. Invalid Function Code (01 ) digit display respectively on front panel
2. Invalid Start Address (02) Outputs . 1 set of potential free Relay change over
3. Invalid Data Value ( 03 ) contacts rat_ed 5Amp resistive at 230V
AC per setpoint
Transmitter supply 124V DC, +- 1V, @ 30 mA
Relay logic : User selectable High or Low.
Starting address for flow and setpoints  Starting address for totalizer count Relay ONindication  : 3 mm Red LED per setpoint
Starting Contents of the location Starting Contents of the location On/ Off hystersis : Programmable from 0.2t09.9 %
Address Address Interface - RS 485 (2 wire)
0000 | Process Value 0010 |[DIGIT | &2 Protocol : ModbusRTU
. - 0
0001 | Value of Setpoint No - | 001 |DIGIT3&4 iorr%?mijgzxp. ange é?;g XSACE' +-10%, 50 Hz
0002 Value of Setpoint No - 2 0012 DIGIT5 &6 Power Conwmption 6 VA
Mounting : Flush panel mounting

Dimensionsand cutout : Refer table

Model | Facia | Cutout |Depth®
FIT9223 | 96x96 | 92x92 80
FIT9225 |72x 144| 67x 138| 120
® Depth Including Terminals

Programming protection  : Password protected. Default password is 134.
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[llustrations ?
A) Front view FIT 9223 =
Assign the setpoint no. | to flow or

©

totalizer as per requirement
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ELECTRONICS
SYSTEMS AND DEVICES

Relay Status

4
v § L3263 | CONF

© o

Assign the setpoint no. 2 to flow or

FLOW RATE K .
- totalizer as per requirement
SP2.707 perreq
Total Flow
Function — Decrement Key rON F
Lo .
Ke g ﬂ Set device address between | to 247
Increment Decrement Ke
— Y AOR.0OS
Key FIT 9223 A FLow INDICATOR TOTALISER LUN.U
B) Rear view CONF Select baud rate between 1200, 2400,
4800 or 9600 kbps
ERUD.IZ
S ! ()
RUN MODE
RL-1 RL-2
NC P NO NC P NO
P I N R I
13|14|15|16|17(18
S [\ ENN1 [NV NV I
92 NNENSINNNENSNSNNSES
12| 3|4|s5|6|7|8]o]t0f11]12
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230 VAC RS 232 24VDC 4-20 mA
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S
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1.3 Configuration
Mode
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As user enters in the configuration mode
display shows the message as below.
At any point to change the value use
increment and shift keys.

Program the decimal position of flow
rate as required.

Program the lower limit of flow rate
as required. This is the value which
correspondsto4 mA.

Program the upper limit of flow rate
as required. This is the value which
corresponds to 20 mA.

Program the offset value of flow rate as
required.

The input type can be selected between
linear and square root type.

The time base can be selected between
seconds, minutes and hour.

ESD
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Flow rate

Relay Status
Indication

[llustrations

A) Front view

FIT 9225

ELECTRONICS
SYSTEMS AND DEVICES

c 3

FLOW RATE

Total Flow

Function Key

Function Key

Shift Key

®
2

FIT 9225
FLOW INDICATOR TOTALISER

Enter Key

Increment Key
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Rear view with Rear view with
communication Retransmission
Refer Manual Refer Manual
for Servicing m for Servicing m
w w
o Qo
3 5
& §
E—12 = E-1Q©2 a
230V r 230V -
AC |[N—22 2 Ac |N—22 2
P—3 P—=3Q
NC—| 4 @O NC—| 4 O
RL-1 P—=5Q RL-1 P—5Q
No—| 6 © NO— 6 @
NC—|7 @ NC—| 7 @O
RL2 |p—[8 & R-2 [p_{8 &
Y No—[9 @ S S No—9 @ ]
L|+=[102 +=[100
RS * - 4-20mA
222 | "o Output "o
Gnd—112 9 =) =12 g
24vnc|+—13@ % 2avpc|+—{132 %
Output , =14 @ ﬁ Output . = 14@ ﬁ
4-20ma |[* 15D 2 4-20mA|+_15@ 2
Input 116 § Input {162 2
— E — 3
ctecTroNIcs cLecrronics
SVSTEMS AND DEVICEs SVSTENS AND DeVices
£5D HOUSESS HIEPUNE -13 ESD HOUSESS, HIEPUNE -13

Input MA connection details:

24VDC Sensor / 4-20 mA

POWER T itt Input

SUPPLY ransmitter P!
-+ + -

PC communication connection details:

RS485 )
FIT 485 to DB9
TERMINALS RS232
Tx Rx D+D- ) connector

TO PC
serial port

ESD

1.2 Setpoint Mode

n
ul
—d

(AR
L
Q==

(N}
(np]
-~

P g
C
«— |
ny

v

RUN MODE

(L]

©C 60 60C 06 ©C 0 OC

@ ©C O

D

As user enters in the setpoint mode display
shows the message as below At any point to
change the value use increment and shift keys.

Indicates setpoint no. | is being programmed.
All values followed by Enter key will be
stored,else the value will be discarded.

Program the hysterisys of setpoint no. |
between 2 to 99 counts

Program the relay logic of setpoint no. |
between HI or LO logic

Relay logic HIGH is PV < SV, relay ON
Relay logic LOW is PV > SV, relay ON

Program the setpoint no. 2 value

Program the hysterisys of setpoint no. 2
between 2 to 99 counts

Program the relay logic of setpoint no. 2
between high or low logic.

ESD
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1.1 Totalizer Mode
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As user enters in the totalizer mode
display shows the message as below.

Display indicates whether to reset the
totalizer.value To reset, press the increment
key. Last digit of volume display shows Y or
N. Press enter key to complete the action.

If user want to reset the totalizer reading,
press enter when display indicates the
message as shown in the figure.

Display indicates whether to resume the
totalizing function.

Display indicates whether to pause the
totalizing function.

I. In program mode if function key @ is pressed at any point, unit will

branch to auto mode.

2. All values followed by Enter key will be stored, else the value will be

discarded.

3. Steps to enter the password is shown on pageno 1 7.
4.To change the present status user will be asked to enter the password

whichis|34.

ESD
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Operation
Block Diagram
24V DC Power
supply
L
i ! 3
A Field
Signal Amplifier Display

Conditioner

Transducer
&

Transmitter

T Control
1 through

Contactor

Micro-
controller

Keyboard Q= Relay

Field

RS 232

driver RS 232

. Transducer : Thisisexternaly connected to theinstrument.

Thiscanbea4 - 20 mA sourceor a2 wiretransmitter.

. Signal conditioner: Thiscircuit acceptstheprocesssigna

fromthesensor performsthe necessary signal conditioning.
and convertsitinto suitablesigna level forADC.

. ADC: Thisisal12hit SuccessveApproximationtypeADC

inbuilt themicrocontroller. It acceptstheandoginput signd,
convertsit into digital dataand feedsit to the processor for
further action.

. Microcontroller: Thisistheheart of theunit andisinterfaced

tod|l other peripheras. Thetransducers, membranekeypad,
display, memory and output relays function under the command
of themicrocontroller.
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. Therearetwo memory elements providedin the
circuit. Oneisthe EPROM for monitor (main) program storage
and theother istheNVRAM for storage of varioususer pro-
grammed parametersand process variables (even in events of
prolonged power failure).

Keypad : Feather touch membranekeysare provided onthe
front pandl for user programming. Thesekeyshavefesatureslike
long life, negligible contact bounce, ease of operation.

Display : Thefront pand carriesal theindications. Theseare
controlled by the CPU. Thereare2 nos. of LED displays. For
flow ratethereisa4 digit 12.5 mm RED LED display and for

Totalizer thereisa digit 10mmRED LED display.

8. Output relays: Therearetwo relaysoutputs.
9. RS232: Serid portisfor communicationwithaPC. For

mode detailsonthis, plsrefer the modbus protocol section.

Installation procedure:

Theinstrument should be mounted in aplacewhereitisclearly
visibleand accessible.

1.

Insert theinstrument in asuitable cut out and fix it using the
bracket pair provided onthesides.

Makethe connectionsas shownin Rear View diagram.
All connectionsshould befirm.

Connect the positiveof thetranamitterto’ +' termina of power
supply. Connect the' - ' terminal of transmitterto' +' terminal
of input and negative of power supplyto’- ' terminal.

I.e Connect theterminasin serieswith thetransmitter.

Ensure proper earthing to theinstrument.

10 ESD
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By pressing increment key user can
change the value by entering the
right password

As user asked to write the password unit
displays message as shown

By using increment key user can changethe
valueinassending order form0to 9.

Blinking of the display indicates the current
position of value. To change the digit position
use the shift key

The default password to change any settings
valueis 34.

Display indicates user has entered a right
password. Wrong message will be displayed
if password is incorrect

Now by entering the right password user can
change the preassigned value.
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Programming Flowchart

By pressing the increment key unit displays
1.4) Input Calibration Mode

Hereuser can calibratetheinstrument for theinput range. By press-
ing the increment key unit displays

A4

1.5) Output Calibration Mode

Display Process value &
function in accordance

mAanc . )
nuouoC with parameters set in

Configuration mode
opP CAL

Thisistheoutput calibration mode. Hereuser can cdibratethe

retransmission output of 4 - 20 mA of theinstrument. Refer
T @—’ section 1.1
Refer
@ section 1.2
|. Enter will take the program 71
to respective Modes. noODE Refer
2. Increment and Shift keys L section 1.3
are use to select between 417
the modes. — @
3. Any time if Function key MoODE ® Refer
will take back to RUN section |.4
mode. f (a)
@ Refer
0P CAL @ section |.5
14 ESD 11 ESD
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Programming Procedure:

Inthismodethe user can program al the setpoints, control actions
and other parameters. Pressing Function key in Run modedisplays
thefollowing message.

Section 1.1 : Totaizer mode
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Thisistotaizer programming mode. Inthismode, user cando the
following.

1) Reset thetotdizer.

2) Pausethetotalizer.

3) Resumethetotdizer if previoudy paused.

By pressing theincrement key unit displaysthe following message

Section 1.2 : Setpoint Mode

MOOE
SETPNT

Thisisthe setpoint setting mode. Here user can set the setpoint,
hysterisysand relay logic of both the setpoints. By pressing the
increment key unit displays

Section 1.3 Configuration Mode
noD

rAaN
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G

Thisisthe configuration mode. User can set thefollowing
parametersinthismode.

ESD
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1.3.1) Decimd point setting.
User can select the decimal position of flow rate anywhere be
tween units position to thousanth’s position.

1.3.2) Range stting.
Hereuser can set thelower limit followed by upper limit of the
flow ratewhich correspondsto 4to 20mA .

1.3.3) Offset setting.
Thisisusedto add or subtract afixed value known as offset at
thelower end of therange. Thisisused to eliminatetransmitter
error if any.

1.3.4) Flow ratetype setting
Here user can select the flow type between Linear and Square
root type depending on the transmitter used.

1.3.5) Timebase
User can set thetime base of flow ratewhichisused to
compute thetotalizer val ue between second, minuteand hour .

1.3.6) Setpoints On Flow or Totalizer
Here user can decide whether hewantsto operate the setpoints
onflow rate or ontotalizer value. Both the setpoints can be
individualy configured onflow rateor totdizer.

1.3.7) Commuincation settings.
Here user can set the Device address and baud rate param-
eterswhich areused for RS485 or RS 232 communication.
User can set the device address between 1 to 247 and baud
rate between 4800 or 9600 kbps. Other parameters of com-
munication arefixed and areasfollows.
a) Parity - None
b)Databyte - 8 bit
c)Stop bit- 1
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