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SAFETY SUMMARY

The following specific warnings should be observed at dl times when ingtaling commissioning and operat-
ing this equipment.

WARNING: An operating procedure, practice or condition which may result in injury, desth,
A damage to equipment or processif not carefully observed or followed.

WARNING: Take the process loop off line and put into manua mode before viewing parameters or en
tering the program mode.

WARNING: Do not service before disconnecting power. Electrica injury may occur.

WARNING: FMRC approved transducers must be installed and wired in accordance with the appropri-
ate Nationd Standards concerning ingtalations in hazardous environments.

WARNING: If the unit is placed into the program mode without entering the security code and akey is
not pressed within 30 seconds the unit will return to the RUN mode autometicaly.

WARNING: Liquiflex FM is Electro Static Discharge (ESD) sensitive. Use proper ESD protective
equipment and procedures when servicing the insrument. Failure to comply with ESD procedures when
handling or servicing this insrument can result in circuit damege.

WARNING: Do not use excessive force when tightening and avoid digtortion.

WARNING: For flange mounted transducers customers must supply a flange gasket in amaterid whichis
appropriate to the vessdl and application.

WARNING: Teflon faced flanged transducers are not pressure rated and therefore should not be used on
pressurised vessdls.

WARNING: The temperature compensated transducer uses a unique thermistor network and is not a
standard RTD and therefore not suitable for temperature measurement within process control and should
not be used for such perpouses.

WARNING: After initid programming any subsequent change of unitsin Pr.02 will reset

parameter 3 Pr.03 to Pr.06 to the new units and all other parameters will default to factory resets.
WARNING: If HOLD dateis sdected, relays may not indicate a fault has occurred.

WARNING: A pump not included in an dternating sequence and programmed into the fixed part of the
sequence will be substituted into the sequence to replace a pump dropped out.

WARNING: This feature should not be used if the relays are are being used for amixture of pump control
and darm functions.

WARNING: Usng parameter Pr.76 will operate dl relays.

WARNING: When programming do not enter values lower than the default with out prior

consultation with Hycontrol.

WARNING: Do not run power cablesin the same conduit as transducer or Sgnd cables. If ingtaled on a
cable try ensure they are aminimum of 6 inches gpart.

WARNING: Ingpection, adjustment, instalation and maintenance of this instrument must be carried out by
suitably qualified personnd.
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LIQUIFLEX FM ULTRASONIC PROGRAMMABLE LEVEL CONTROLLER
INTRODUCTION
Liquiflex FM
Liquiflex FM is a programmable multi-purpose liquid level measurement and flow control instrument. It
conssts of two elements, a wall mounted transcelver which hes adisplay and an integral keypad for pro-
gramming, and a transducer which must be mounted directly above the surface to be monitored .
Ultrasonic pulses are transmitted by the transducer to the surface of the liquid to be monitored and are re-
flected back to the transducer. The time period between transmission and reception of the sound pulsesis
directly proportiond to the distance between the transducer and the liquid.

Since speed of sound through air is affected by changes in temperature, a separate or integrated tempera-
ture sensor may be fitted to improve accuracy.

Liquiflex FM is cgpable of the following functions-
a) Level Measurement (height above datum)
b) Digtance Measurement (distance from a datum)
C) Differentid Level Measurement
d) Open Channe Flow Measurement (O.C.M.)
e) Pump Control

f) Volume Messurement

DO NOT OPEN THE TRANSCEIVER DOOR WHEN THE

POWERISONTO
THE SUPPLY OR RELAY TERMINALS.
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SECTION 1
INSTALLATION
Transceiver
a Wall Mount - Figure 1

Undo the 6 quarter turn screws on the front panel and open the hinged door to expose the mount-

ing holes.
Mount the unit on a flat surface and secureit via the 4 mounting holes moulded in
Vi N \ the enclosure. DO NOT use excessive force when tightening the fixings and

avoid any distortion of the enclosure.

Ensure that the mounting surface is not subject to vibration and is not in close proximity to high
voltage cables, contactors or drive controls. The unit should not be mounted in a confined space
where temperatures may exceed the norma working temperature. If the unit is mounted outside it
must be protected from direct sunlight or severe westher conditions.

Remove the required number of hexagon blanking plugs from the bottom of the enclosure and re-
place them with gppropriate conduit hubs or cable glands to maintain the I.P. rating.

Figure 1:
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SECTION 1

Transducer Electrical Connections- Figure 2

Thewal mount ingrument has two- part screw terminas. 1t can be powered from either an AC or

DC supply.

Figure 2: L[]
SHIIIIRNRERNRENEE S
=|QTE &=3

AC power supply - connected:- Earth to termina 1

Neutrd  to termina 2
Live to termind 3

The instrument will automatically accept either 110V or 230V AC £10%, 50Hz or 60Hz, 12VA.
A time lag fuse T160mA isfitted.

DC power supply - connected - Pogdtive +ve totermind 27
Negative—ve totermind 28

The instrument will accept 24V DC + 25%, - 10%. 9W.
A timelag fuse T315mA isfitted.

5 SPDT Relays - rated 8A/250V AC/30V DC resstive, with gold contacts for lower power
switching, are connected to terminas 4 to 18, for activating externa darms, contactors, pumps

etc..

Transducer RFM 15 - is connected-- Black to termind 19
Blue to termind 20
Screen to termind 21

Temperature compensated transducer RFT15 - is connected--

( Screen to termind 19
Must enable Pr.37 ( Blue to termind 20
( Black to termind 22
I solated Analogue - is connected - Screen to termind 24

Podtive+ve  totermind 25
Negative-ve to termina 26.
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SECTION 1

Transducer Mounting

The transducer can be supplied as 'sandard’ or mounted in a Teflon faced flange for applications
requiring chemica compatibility. Figure 3 showsthe dimensons.

Figure 3:
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Anisolation kit is provided with each transducer to minimise any ringing transmitted through the mounting
structure.

The transducer must be mounted perpendicular to the monitored surface and, idedlly, at least 0.5 metres
aboveit.

The transducer has a 10° inclusive conica beam angle a 3dB and must be mounted with a clear unob-
sructed sght of the liquid to be measured over the complete measurement range.

The transducer is provided with integra cable which can be extended up to 300 metres usng a suitable
junction box and RG62AU cable. The temperature compensated transducer require the extension cable to
be Belden 9207 Twin Axid Cable.

The extended cable should then be terminated directly into the instrumen.
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SECTION 1

Transducer cables should be separated from power cables by at least 150mm and pr ef-
A erably installed in their own earthed sted conduit.

Ref: LIQUIFLEX FM MANUAL
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SECTION 1

Figure 4: Alternative mounting arrangements for transducers
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Do not mount transducer sincor por ating temper atur e compensation in direct sunlight.
Do not over-tighten the bolts on flange construction transducer s.Flange transducersare

not pressurerated and suitable only for atmospheric pressure.

FMRC approved transducers must be mounted and wired in accordance with the gp-
propriate National Standards concer ning installation in hazar dous environments.

For differential applications mount both transducers at the same height above the zero
datum point.

For open channd flow applications the transducer must be mounted upstream of the
flume or weir asdetailed in BS3680 (usually 3 or 4 times maximum head). For

Par shall flumesthetransducer should be mounted 2/3 of the distance of the length of
the conver ging section up stream from the throat of the flume.

> BB B
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SECTION 1

FigureS:
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Standpipe | ngtallations

In many applications access to a vessal must be made viaa standpipe. However, it is necessary to ob-
serve some basic rules when fitting transducers into standpipes.

BLANKING: Blanking should dways be set a least 150mm longer
than the length of the standpipe.

STANDPIPE should be in accordance with the following table
DIMENSIONS:
Hange sze and mnimum Maximum length
bore of Standpipe of Standpipe
3" ( 75mm) 12" (300mm)
4" (100mm) 12 ”(300mm)
6" (150mm) 16" (400mm)
8" (200mm) 24" (600mm)
12" (300mm) 24" (600mm)

eg. Usnga4" flanged transducer would require the standpipe length to be no more than
12" (300mm) and Pr.5 st at 18" (450mm) minimum.

Ref: LIQUIFLEX FM MANUAL
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SECTION 1

Ensuretheinside of the pipe and joint with vessel top must be clean and free of any
A obstructions, seams or welds.

Ref: LIQUIFLEX FM MANUAL
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Transducer Cable Extensons

Transducer cables may be extended using junction boxes as shown in Figure 6:

Figure6:

SECTION 1
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Figure 7:Transducer Wiring for Differential M ode
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SECTION 1

EASY START FOR LIQUIFLEX FM

The Liquiflex FM system requires programming by the operator to obtain the required measurements and
control. To create a basic working system, only parameters 1 to 6 need be programmed. To become fa-
miliar with the use of the system, it is suggested that the following QUICK START guideis used before the
indrument isingalled.

Quick Start Guide

1 Connect power and transducer cables as defined on the instrument.

ac Power Supply Transducer dc Power Supply
[1] [2] [3] Temind Nos[19] [20] [21] [27] [29]
E N L Black Blue Screen +ve -ve
2. Close the front cover and secure in position before switching on the power.

The indrument is supplied factory set to work in distance measurement
up to 10 metres from the transducer.

3. Hold the transducer approximately 4 feet from aflat surface and switch on.

After a short period, the display will show the distance (e.g. 4.0) between the transducer and the
surface.

If the transducer is now moved dowly towards the surface, the reading should decrease. This
shows that the unit is correctly wired and is operating as expected in response to the reduction in
distance.

If the reading increases as the transducer is moved towards the surface, it indicates that the unit has
been previoudy programmed to read level not distance.

Principle of Programming

The Liquiflex FM has two modes-

a) RUN (Norma operating)
b) PROG (Programming)

In the'RUN" mode, the instrument is monitoring the target, displaying values, and setting outputs as
programmed by the operator.

Ref: LIQUIFLEX FM MANUAL
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SECTION 2

In the 'PROG' mode the operator uses the keypad in conjunction with the display to adjust the set-
tings and to test that the unit is programmed correctly.

Ref: LIQUIFLEX FM MANUAL
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SECTION 2
Keypad Definitions
The keypad congsts of 20 keys which are used to programme the operation of the transceiver. These
keys also have secondary functions indicated above them (See Figure 1) enabling the operator to view the
results being obtained by the instrument during its norma 'RUN' cycle.

Primary Key Functions

0-9 Numericd Vaues

w Decimd Point

— Negative vadue (aso used to dow down Smulation)

CE Clear Entry (also used to leave test functions Pr.75 to Pr.78.)

# Returns display to norma 'RUN' mode after viewing secondary
functions (also speeds up smulation Pr.78)

MODE Alternates between 'RUN' and 'PROG' mode.

TEST Displays gain in 'RUN' mode and dlows
parameter interrogation and smulation hold in 'PROG' mode.

‘A’ Increase parameter number (also control of Smulation
direction).

v Decrease parameter number (also control of smulation
direction)

DSP Display parameter number/vaue aternadly.

ENT Enter anew vaue or initiate a system test under Pr.75 to Pr.78

Active Secondary Key Functions

During norma 'RUN' mode it is possible for an operator to obtain the data defined as secondary function
without interrupting normal operation, by pressing the gppropriate key, i.e.

Keysl- 4  Show high totdiser, low totdiser, head and flow
when in the OCM mode. Head will dways show levd.

Key 5 Relay 1. Hours energised.

Key 6 Relay 2. Hours energised.

Key 7 Relay 3. Hours energised.

Key 8 Relay 4. Hours energised.

CE Relay 5. Hours energised.

Key 9 Relay 1. Number of times energised.
Key O Relay 2. Number of times energised.
w Relay 3. Number of times energised.
— Relay 4. Number of times energised.
‘A’ Relay 5. Number of times energised.
Test Displaysgain

ENT Digplays mA output.

DSP Displays distance from the transducer face.
v Digplays temperature.

Ref: LIQUIFLEX FM MANUAL
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SECTION 2

To View Parameters

The operationa programme for Liquiflex FM is contained within the parameters listed on Page 18. Each
parameter ingructs the unit to carry out a specific function. To look at the complete list of parameters and
the options available see Section 4 but as an initia guide proceed as follows-

Press'MODE, the display will show 'PROG'. (there may be a delay of up to 6 seconds if the instrument
isbusy). Press'l' immediately to obtain adisplay of Pr.01 or the previous parameter number used.

It isnow possible to key in any parameter number, viathe keypad. To display itsvalue press'DSP. To
return to the parameter number press 'DSP again.

To view a sequence of parameter numbers, enter the first one that is of interest and then press
‘A’ toincrease the parameter number or "V to decrease the parameter number.

Smilarly, if a parameter value is displayed then pressing ‘A’ or "V key will momentarily flash the next
parameter number and then display that parameter value.

If akeyisnot pressed for a period of 30 seconds the unit will automatically return to therun
mode.

Press 'MODE to return Liquiflex to the ' RUN' mode.
Tochange A Parameter - Programming

Press'MODE' to display 'PROG..
Whilst 'PROG ' is displayed press'1' and the display will
show either Pr.01 or previous Pr. number.
If not Pr.01 then press'1' to obtain display of Pr.01.
Press'DSP  to display the vaue of Pr.01
Press'ENT'  and the digplay will show 'COdE' requesting that the
security code is entered.
Press'9753  to enter the factory set security code. (See Page 15 to change code).
Press'ENT'  and the display will blink and show either the default vaue of Pr.01
whichis 2, or any other value previoudy programmed into it.

The unit is now ready to be programmed.

NOTE:- Whenever 'COdE' is displayed, re-enter the security code.

The display should now be showing the value entered in 'Pr.01.

Ref: LIQUIFLEX FM MANUAL
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SECTION 2

To change the value of this entry key in the new vaue required and press'ENT'. For our example press 1
and 'ENT" and the vaue of Pr.01 will change to 1 which meansitisin level mode, i.e. measuring liquid
height above datum.

Ref: LIQUIFLEX FM MANUAL
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SECTION 2

Then usng the'A' key move to the other parameters that require changing.
To change the value of any other parameter either usethe'A’ key to move to higher Pr numbers, or press
'DSP and then enter the Pr number required and press 'DSP again to display its vaue.

Programming Example

The following example shows how to continue programming the Liquiflex FM from the previous stage to
achieveasmple levd gpplication induding setting ahigh darm.

4 A

A
c;s (Pr.5)
Iir53 1177177777 RelaylSet
(Pr:3) Relay 1 Reset
1.0 (Pr.4)
i 05 (Pr.0) 0.7 (Pr.9)
Y

o /

Having changed thevaluein Pr.01to=1  (levd)
Press A Display Pr.02=1 (unitsin metres)

A Change Pr.03=1.50 (empty distance)

A Change Pr.04=1.00 (operationd span)

A Display Pr.05=0.50 (blanking distance)

A Display Pr.06 = 1.00 (rate of change of leve in metres)
Press Pr.08 Change Pr.08=1 (relay 1 designated normaly energised)

A Change Pr.09=0.70 (reay 1 sat)

A Change Pr.10=0.50 (rday 1re-set)

MODE to return to norma running.
For afull description of parameter options refer to Section 4.

Note: Thedisplay does not show the decimd point until the first decimal figure is keyed in.

Ref: LIQUIFLEX FM MANUAL
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SECTION 2

Programme Checking

To check that the previous programme functions properly, hold the transducer approximately 1.5m above
asurface and press 'MODE ! to return to the run condition.

The display will read gpproximately zero.

(If it displays LOST it is because the transducer is more than the 1.5 metre (distance to furthest point) from
your target. Go closer and wait for LOST to change to 0.00 and then alevd).

By dowly moving the transducer towards the surface the display will increase, smulating arisng leve.
When the display exceeds 0.7 the relay will switch, indicated by the light on relay 1, and if the transducer is
then raised, the display will decrease and the relay will reset below 0.5.

Programme Correction or Resetting to Factory Defaults.

If a any time you fed that a mistake has been made, the following routine clears the programme back to
the known starting position of the factory set vaues shown on page 52.

It isaso advisable to return to the factory default values before building a programme for anew applica-
tion. Thisisachieved asfollows-

Press 'MODE' to digplay 'PROG'
1 immediately to display a Pr number.
'99' to diplay Pr.99
'DSP toshow  '====
'CE' to clear the display
‘ENT' to display COdE, requesting the security code.
‘9753
‘ENT' the display will now show 'P.rES followed by ‘t.rES and findly ====
'DSP to display 'Pr.99' and now the new programme can be entered.

The aboveis a brief introduction.

To understand programming completely it is necessary to read the detailed section describing Program:
ming, Section 3, dong with the parameter descriptions, Section 4, and the examples, Section 5, before
continuing.

Ref: LIQUIFLEX FM MANUAL
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Principle

PROGRAMMING

SECTION 3

The principle of programming and the two modes 'run’ and 'PROG' have dready been described on page

9.

Keypad Definitions

Arefully described on page 10.

Display Descriptions

The following display codes are used-

PROG
run

Pr.XX
COdE

Precedes programme mode
Precedes run mode
Parameter number

Security code request

No vaue

FULL Numericd overflow of display ) i.e. vauetoo largeto display.

-FUL
P.IrES
trES
LOSt
tESt
gAIN
HEAd
FLO
HI.tO
LO.tO
deG.C
dist
An.OP

Negative numericd overflow ) Check that Pr.43 is correct.

Resetting to factory parameters
Resetting totaiser

Loss of echo

System performing a requested test
Gain vaue being displayed

Head

Flow

Totaliser high 4 digits 9999 (----)
Totaiser low 4 digits (----) 9999
Temperature °C

Digtance

Anaogue output

Ref: LIQUIFLEX FM MANUAL
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SECTION 3
Security Code
The Liquiflex FM programme includes security code protection. Any operator can display the vaue of a
parameter, but any attempt to enter a new vaue or perform atest will result in the security code being re-

quested.

The security code is requested by the prompt of ‘COdE, if the code is not entered correctly this prompt is
re-displayed.

Once the code has been input correctly, it will not be required again whilst the system remains in the
'PROG' mode. Thefactory set valueis 9753.

A new "customer's' security code, comprising 4 numerica digits, can be entered via Pr.96, providing the
operator is in programme mode. The range of acceptable values is 1000 to 9999. If an invalid code is
entered, the instrument will default to a code number 9753,

The code number is scrambled immediately on entry.

If you forget your security code ring your supplier for advice quoting the number stored in Pr.96.

Ref: LIQUIFLEX FM MANUAL
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SECTION 3
Application Programming

The programming of Liquiflex FM is controlled by the parameters detailed later in this Section. Program:
ming is essy to follow because the parameters available to the programmer fal into digtinct groups-

Prl1 - Pr6 Basic st up

Pr8 - Pr.22 Relays 1 to 5 designation and settings
Pr.23 - Pr.29 Failsafe operation

Pr.30 - Pr.34 Set the analogue output

Pr.37 - Pr.39 Temperature compensation

Pr.40 - Pr.44 Volume converson

Pr.45 - Pr.50 Open Channd Flow Metering

Pr51 - Pr.57 Speciaised Pump Control

Pr.68 - Pr.70 Select echo detection and processing
Pr.71 - Pr.74 Miscellaneous

Pr.75 - Pr.78 Test Parameters

Pr95 - Pr.96 Number Stores

Pr97 - Pr.99 Resets

It can be seen from the above which distinct groups of parameters need to be considered for a particular
application. For ingtance, in an gpplication to measure levd, it may be necessary to consder only Pr.1to
Pr.29 which are relative to basic set-up, relays and failssfe.

It is good practice to carry out a programme reset on a new application before starting programming as
this will return al parameters to factory defaults and any parameters which are not required for the new
application will remain a default, ensuring that the programme runs correctly.

Default values for each parameter are shown in the parameter definition , Section 4, and in the Parameter
Setting table, Page 52.

Programming

The following is the programming sequence to set up a unit for operation. If you have not done this before,
refer back to Section 2, Easy Start for Liquiflex.

1 Designing a Programme

From the information contained within this manua and the knowledge of the application, produce on paper
the correct values for the parameters required (use page 52 for the parameter entries).

To help you with this see the examples in Section 5 on pages 35 to 40.

Details of dl the parameter options are listed on pages 19 to 34.

Ref: LIQUIFLEX FM MANUAL
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SECTION 3

2. Entering a new Programme

Sequence to enter anew programme or modify the existing one.

a

Press'MODE'. When display shows "PROG" press'1' and then press'DSP followed by
'ENT".

Display will show COdE and security code must be entered (factory default is 9753. For
anew code see page 15).

Display will now show the value of Pr.01 or the last Pr. number used, indicating that the
correct security code has been entered.

If the unit is being programmed for anew gpplication it is recommended that al parame-
ters are reset to the factory programmed values as follows-

Digolay Pr.99
Press 'DSP '====  toshow
Press'CE' to obtain aclear display

Press'ENT' and the display will show 'P.rES then 't.rES and then
Press'DSP and enter Pr.01
Press'DSP to display the value of Pr.01

Sk wpNE

If amodification is being made to an existing programme then the sequence re-
commences here.

The new vaues for any parameter should be input, checking that the value is stored cor-
rectly. The parameters can be accessed in seriesusing 'A’" and "V keys or individudly by
entering the required parameter number.

Before entering the 'RUN' mode, the programme can be checked by pressing Pr.78 then
'DSP then 'ENT'. Liquiflex FM will now smulate the operating programme (except in
differentiad mode) providing display, andogue output and relay functions.

All Liquiflex FM outputswill work under simulation, so ensurethat external
connectionswill not cause damage.

Press'CE' to leave smulation.
Press TEST" to freeze and unfreeze Smulation.

When the programme is complete and does not require further modification press'M ODE'
to return to the 'RUN' condition.

Ref: LIQUIFLEX FM MANUAL
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LIQUIFLEX FM PARAMETER INDEX

Basic Set-up
Pr.l Application
Pr.2 Units
Pr.3 Empty Distance
Pr.4 Operational Span
Pr.5 Blanking Distance
Pr.6 Rate of change
Relays Pr.8
Pr9 Relay 1
Pr.10 Relay 1 Set
Pr.11 Relay 1 Reset
Pr.12 Relay 2
Pr.13 Relay 2 Set
Pr.14 Relay 2 Reset
Pr.15 Relay 3
Pr.16 Relay 3 Set
Pr.17 Relay 3 Reset
Pr.18 Relay 4
Pr.19 Relay 4 Set
Pr.20 Relay 4 Reset
Pr.21 Relay 5
Pr.22 Relay 5 Set
Relay 5 Reset
Failsafe
Pr.23 Failsafe R1
Pr.24 Failsafe R2
Pr.25 Failsafe R3
Pr.26 Falsafe R4
Pr.27 Failsafe RS
Pr.28 Failsafe Analogue
Pr.29 Failsafe Time Delay
Analogue Pr.30
Pr.31 Analogue Output
Pr.32 Analogue Value Options
Pr.33 Analogue Datum
Pr.34 Analogue Span
Analogue Test
Temperature Pr.37
Pr.38 Probe Enable
Pr.39 Temp. Compensation
Probe Test
Volume Conversion
Pr.40 Vessel Shape
Pr.41 Dimension'H'
Pr.42 Dimension'L'
Pr.43 Display Conversion
Pr.44 Volume Linearisation
NOTE:

Open Channéd Flow

Pr.45
Pr.46
Pr.47
Pr.48
Pr.49
Pr.50
Pump Controls
Pr.51
Pr.52
Pr.53
Pr.54
Pr.55
Pr.56
Pr.57

Echo Detection
Pr.68
Pr.69
Pr.70

Miscellaneous
Pr.71
Pr.72
Pr.73
Pr.74

Test Parameters

Pr.75
Pr.76
Pr.77
Pr.78

Number Store
Pr.95
Pr.96

Reset
Pr.97
Pr.o8
Pr.99

Flow Exponent

Max. Flow Rate

Time Base for Flow Rate
Totalise Display Conversion
Control of Ext. Totaliser
Penstock Control

Pump Sequence
Duty Standby
Pump Exerciser
Pump Tolerance
Pump Maintenance
Run-on-Interval
Run-on-Time

Echo Selection Algorithm
Check Search
Echo Velocity

Correction Vaue
Parameter Display
Software Revision Number
Reset Counter

Digital Output Set
HardwareTest
Transmitter Test
Simulation

Serial Number Store
Security Code Store

SECTION 4

Relay Hours/Starts Totaliser Reset

OCM Totaliser Reset
Full System Reset

All other parameters are unused and should not be changed.
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SECTION 4
PARAMETER DEFINITIONS

The parameters define dl the options that are available to the operator of aLiquiflex FM. It may be easier
to read these in conjunction with the application examples on pages 35 to 40.

NOTE:- (D=) factory default entry for that parameter.
Basic Set-up
Pr.l BascApplication (D=2)
Enter 1 - Liquid Level Measurement
2 - Digtance Measurement
3 - Differentid Leve Measurement (DLD)
4 - Open Channd Flow Metering (OCM)

Pr.2  Calibration/Display Units  (D=0)

Enter O - Feet
1 - Metres To display in percent of span,
2 - Inches set Pr.40to 1.
3 - Centimetres

The system will be set to work in the specified units but the digplay can be made to display a per-
centage, a converted value or avolume (Pr.40).

NOTE: Any subsequent change of unitsin Pr.2 (i.e. Pr.2 = 1-4) will reset parameters
Pr.3to Pr.6 to new units and dl other parameters will default to factory resets.

Pr.3 Empty Distance (D=32.8)

The distance from the face of transducer to the furthest point away, usudly the bottom of the con
tainer or channel. Enter the distance in the units selected in Pr.2.

Resolution isafunction of this parameter.
Pr4  Operational Span  (D=32.8)

The distance between the furthest and nearest points over which measurement isrequired. Enter
the distance in the units sdlected in Pr.2

For differentid goplications, the vaue required is the maximum difference in the levels to be meas-
ured.
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Pr.5

Pr.6

SECTION 4

Blocking or Blanking Zone (D=1.64)

The digiance in front of the transducer, within which the liquid should not enter, and within which
no return echoes will be processed. It isimportant to ensure that the liquid being measured does
not enter this zone.

Enter in the units sdlected in Pr.2

Do not reduce the factory set value without prior consultation with Hycontrol.

Rate of Change (D=3.28)

Thisvaue should be as smd| as possible but grester than the maximum rate of change of level. Do
not change this vaue unless you know that the rate of change is greater than 1.0m/min or that the
system continually ‘tracks alevel lower then the actud leve.

If it is necessary to change the vaue, enter the new vaue in units per minute sdected in Pr.2. The
suggested range of valuesis 0.1 to 10 metres/min or the equivaent.

Relays

The 5 relays can be assigned to various functions depending on the gpplication, as shown below:

Hyseressisfully adjustable, so for most functionsit is necessary to enter both "set” and "reset”
vaues.

The rday state under norma operating conditionsis defined as-

(&) = normdly energised. De-energise when "set" vadue is reached.

(d) = normaly de-energised. Energise when "set" vaue is reached.
"Failsafe" functions are detailed in Pr.23 - 27.
The rdays can be programmed to give both high and low darm or control levels.

eg. Highdam Set:  6.0Ft LowAlaam  Reset: 1.5Ft
Reset 5.8Ft Set  0.2Ft

The system will automaticaly configure itsdlf as high or low darm depending on which of the sst
and reset entries has the higher vaue.

Note that on distance measurement only (Pr.1 = 2), the highest value is furthest from the trans-
ducer.

Defaults are O for relay designations 8, 11, 14, 17 and 20.
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SECTION 4

Defaults are 0.00 for relay settings9 & 10, 12 & 13,15& 16, 18 & 19, and 21 & 22.

Therdaysare controlled from parameters 8-22 as follows:-

Relayl Relay2 Relay3 Relay4

Designation Pr. 8 Pr.11 Pr.14 Pr.17
Set (l.ed. on) Pr. 9 Pr.12 Pr.15 Pr.18
Reset (l.e.d. off) Pr.10 Pr.13 Pr.16 Pr.19

The application/rday function options are shown on the following tables-
(D =0o0r 0.00for dl)

Relay 5
Pr.20
Pr.21
Pr.22

Relay 4 Reset

Pr.8 BASIC APPLICATION - RELAY FUNCTION
Relay 1 Pr.1=1/Pr.1=2 Pr.1=3 Pr.1=4
Designation Level/Distance Differential Open Channel Flow
ENTER: 0 Off Off Off
1.00 Level Alarm (e Level Alarmon (e) Level Alarm (e
Either Transducer
2.00 Level Control (d) [Differential Alarm (e Level Control (d)
3.00 Off Differential Control (d) Flow alarm (e)
4.00 Off Downstream Level Alam (e) | Off
5.00 Off Upstream Level Alarm (e) |Off
6.00 Temperature Alarm (e) | Temperature Alarm (e) Temperature Alarm ()
7.00 Loss of Echo (e) |Lossof Echo (e) Loss of Echo (e)
8.00 Run Programme  (e) [ Run Programme (e) Run Programme (e)
(e) = Normally energised (d) = Normally de-energised
De-energiseto alarm Energiseto start (motor)
Pr.9 For Level/Differential: ENTER valuesin display unit as selected at Pr.2
Relay 1 For Flow: ENTER valuesin unit selected at Pr.46
Set For Temperature: ENTER valuesindeg C. (valid only if probe fitted)
For Loss of Echo or Run/Prog, no set or reset entries are required.
Pr.10
Relay 1
Reset
Pr.11 Identical to Pr.8
Relay 2 Designation
Pr.12 Relay 2 Set Identical to Pr.9
Pr.13 Identical to Pr.10
Relay 2 Reset
Pr.14 Identical to Pr.8
Relay 3 Designation
Pr. 15 Relay 3 Set Identical to Pr.9
Pr.16 Identical to Pr.10
Relay 3 Reset
Pr.17 Identical to Pr.8
Relay 4 Designation
Pr.18 Relay 4 Set Identical to Pr.9
Pr.19 Identical to Pr.10
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BASIC APPLICATION - RELAY FUNCTION
Pr.20
Relay 5 Pr.1=1/Pr.1=2 Pr.1=3 Pr.1=4
Designation Level/Distance Differential Open Channel Flow
ENTER: 0 Off N/A Off
1.00 Leve Alarm (e) N/A Level Alarm (e)
2.00 Level Control (d) N/A Level Control (d)
3.00 Off N/A Flow alarm (e)
4.00 Off N/A Off
5.00 Off N/A Totaliser Drive (d)
6.00 Temperature Alarm (e)  [N/A Temperature Alarm  (e)
7.00 L oss of Echo (e) |N/A L oss of Echo (e)
8.00 Run Programme  (e) [N/A Run Programme (e)
(e) = Normally energised (d) = Normally de-energised
De-energiseto alarm Energise to start (motor)
Pr.21 For Level/Differential: ENTER valuesin display unit as selected at Pr.2
Relay 5 For Flow: ENTER valuesin unit selected at Pr.46
Set For Temperature: ENTER valuesindeg C. (valid only if probe fitted)
For Totaliser: Refer to Pr.49
For Loss of Echo or Run/Prog, no set or reset entries are required.
Pr.22
Relay 5
Reset
Failsafe (D =2foral)

On loss of power dl reayswill de-energise.
For other fault conditions e.g. damaged transducer, the fallsafe relay Sate (after time delay sdlected at
Pr.29), is selectable-

Pr.23 Relay1 - Fallsafe)

Pr.24 Relay 2 - Falsafe) > Enter 1 - Enagise ) Oneoption for
Pr.25 Relay 3 - Fallsafe) 2 - De-enegise ) eachreay
Pr.26 Relay 4 - Falsafe) 3 - Hold state )

Pr.27 Relay5 - Fallsafe)

Relay designated L OSS-OF-ECHO will always de-ener gise.
Relay 5 Failsafeisnot applicablein differential or OCM mode.

AN

Pr.28 Analogue and Display Failsafe (D=2)
Enter 1- Low
2 - High

3 - HodVdue
Pr.29 Failsafe TimeDelay (D=120)

Enter value (in seconds) before unit goes to selected failsafe positions.
Minimum vaue is 30 seconds.
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Analogue

Pr.30 Analogue Output (D=1)

Enter 1 - 4-20mA )
2 - 20-4mA ) > related to span (Pr.4) or Pr.33
3 - 0-20mA )
4 - 20-0mA )
5-420mA ) > will over-range 0-24mA if normd span
6 - 0-20mA ) (Pr.4) is exceeded

The output represents different variables depending on the application mode selected at Pr.1

Limits are defined by Pr.4

Pr.1Entry Application Output Proportional To
1 Liquid Level a) Liquid Level
b) Liquid volumeif Pr.40isused
2 Distance a) Target distance
b) Spacevolumeif Pr.40isused
3 Differentia (DLD) Differential level. (The unit can dif-

ferentiate between positive and

negative differentials. (See Pr.31)

4 Open Channel Meter (OCM)  |a) If Pr.31 =1 output
proportional to head

b) If Pr.31 =2 output
proportional to flow

NOTE: Refer to Pr.34 for output test.
Pr.31 Analogue Value Options (D=1)

In differentia mode (Pr.1 = 3)
Enter 1 - differenceof twolevds - Pr.4 represents maximum differentid in levels

2 - updtream leve - Pr.4 represents the difference between
upstream empty distance Pr.3 and
maximum upsiream leve.

3 - downsream level - Pr.4 representsthe difference between
downstream empty distance Pr.3 and
maximum downstream level.

In OCM mode (Pr.1 =4)
Enter 1 - for measured head (depth of liquid)
2 - for cdculated flow
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Pr.32 Analogue Datum (D=0.00)

Pr.33

Pr.34

If an analogue output is required with a zero different from the measurement zero (Pr.3) then an
offset defined as a percentage of the measurement span/flow/volume etc., can be entered here.

Analogue Span (D=100)

If an analogue output is required with a span different to that defined for the measurement (Pr.4)
then an dternative value defined as a percentage of the measurement spanv/flow/volume etc., can
be entered here. A value of zero isignored.

Analogue Output Test (D=0.00)

This parameter can be used to examine the last analogue output value set up by the instrument.

Also any vaue in the analogue output range can be entered for loading to the current output, and
can be measured at the output terminds, to test the externd analogue circuitry.

Temperature Compensation

Pr.37

Pr.38

Pr.39

Temperature Sensor Enable (D=1)

1 = No sensor attached
2 = Sensor attached

Compensating Temper ature (D=68°F)

If no probe isfitted the vessel temperature may be entered here.
Temperature Sensor Test (D=0.00)

Displays the sensor resistance in K Ohms. Typicaly 9.5 at 68°F

If vaue shows '0.00' after switching 'Off' and 'On' then either no sensor is connected,
or thereisashort circuit or open circuit in the system.
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Volume Conversion
Pr.40 Vessel Shape (D=0)

(o) = no volume converson

1 = flat bottomed vessel and percentage of span
2-7 = standard shapes as shown below

8 = vess linearisation (see Pr.44)
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Vs Y ?
HALF SPHERE BOTTOM. PARABOLIC BOTTOM. !\ [ [O
L [ NN NV §
\ PARABOLIC ENDS,
\

Pr.41 Vessel Dimension H (D=0.00)
Enter H where indicated above in units selected at Pr.2.
Pr.42 Vessel Dimension L (D=0.00)
Enter L where indicated above in units selected at Pr.2
Pr.43 Display Conversion (D=1.00)
If Pr.40 entry is between 1 - 8 then enter - full scdedisplay , 100
eg. if 100% = 2000 litres and display required in litresthen
set Pr.43t0 2000, 100 = 20.

To display in any unit enter any value from '0.001' to ‘9999

SECTION 4

Display cannot be morethan 4 digits. If it isnecessary to measure
A 20,000 gallons, then display in thousands of litres (or cubic metres) by
............ j dividing 20 by 100 = 0.2.
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Pr.44 Linearisation (D= s===")

Thisfunction dlows non standard flumes and vessels to be characterised. For full details please
refer to Appendix 1, pages 46 to 50.

Open Channel Flow Metering
Pr.45 Flow exponent (D=1)

Enter the required vaue for the open channel flow device being used.

eg. Fow Device Enter
Unity 1
Rect. flume 3/2 2
Rect. weir 3/2 2
V-notchwer  5/2 3
Special 4 (RefertoPr.44)
Parshdl FHumes 5-14 Refer to Appendix 4

Pr.46 Maximum Flow Rate (D=0.00)

Enter the maximum flow rate in units per second, per minute, per hour or per day,
corresponding to maximum head, set at Pr.4 and then define the time base a Pr.47.

Pr.47 TimeBase of Maximum Flow Rate (D=1)

Enter the vaue corresponding to the flow rate time base.
Enter 1 = unitsper second
2 units per minute
3 = unitsper hour
4 = unitsper day

Pr.48 Totaliser Display Conversion (D=0)
Used to totdise on the display in flow units larger than those entered at Pr.46 (max. flow rate).

Enter

0 Multiplesby 1

1 - Multiplesby 0.1

2 - Multiplesby 0.01

3 - Multiplesby 0.001

4 - Multiplesby 0.0001

5 - Multiples by 0.000001

6 - Multiples by 0.00000001
7 - Multiples by 0.000000001

eg. If Prd6isentered aslitres, a Pr.48 enter '3' to totdise the flow in
cubic metres.
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Pr.49 Control External Counter (D=0.00)

If Pr.20isset to 5, "Totdiser Drive', then enter the amount which each relay trip isto representin
totalised units. See example 5 on page 39.

eg. If"litres' entered a Pr.46 and Pr.48is'0' then to totaise in cubic
metres enter 1000.

If an entry is made a Pr.48 for the interna totaiser then to use the same unit for an externd
counter enter '1'.

After making entriesin Pr.49, go to Pr.98 to clear and initiate totaliser.
Pr.50 Penstock Control (D=1)

Enter 1 - Nodrive
2 - Pengtock control

The control system usesrelays 1 and 2 to drive a penstock up and down respectively to maintain
the flow in achannd within certain limits

The designations for relays 1 and 2 are ignored, but the following vaues have to be st.
Pr9 : Topflow limit ) In units defined by

Pr.10 : Bottom flow limit ) Pr.46 entry

Pr.12 : Width of drive pulse (seconds)

Pr.13 : Time between drive pulses (seconds)

See example 6 on page 40.

The penstock drive conssts of apulsetrain of variable time base which drives the penstock up and

down.

Thetime'd isset by Pr.12 and 'b' is set by Pr.13 in seconds, this alows any shape drivetrain to
be defined.

The control will maintain the flow between two limits, ahigh limit set by Pr.9 and alow limit st by
Pr.10.
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If the flow exceeds the value in Pr.9 relay 2 drives the penstock down. If the flow is below the
vauein Pr.10 relay 1 drivesthe penstock up. See Example 6.

Pump Controls

Pr.51

Pr.52

Pr.53

Pr.%4

Pumps Sequencing  (D=1)

In order to even out the wear of pumpsit is possible to aternate the sequenceiin
which pumps are used. (Pr.52 must be set to 1).

Enter

Sequence by set points (i.e. no aternation).
Alternate RL1 and RL2

Alternate RL1, RL2 and RL3

Alternate RL1, RL2, RL3 and RL4
Alternate RL1, RL2, RL3, RL4 and RL5

1
2
3
4
5

Duty/Assst/Standby Pump Control D=1)

Duty asss is where pumps are switched on by set point, and kept on to assst earlier pumps.
Duty standby is where only one d the pumps specified for duty can be on a atime, i.e. when the
st point for the second pump is reached and it switches on, the first pump will switch off.

Enter

1 Duty/assist operation

2 - Duty/standby on pumps 1 and 2

3 - Duty/standby on pumps1, 2 and 3

4 - Duty/standby onpumps 1, 2,3and 4

5 - Duty/standby on pumps1, 2,3, 4,and 5

The turn-off points for the pumps can al be the same, or they can be different depending on the
chosen "Set" and "Reset” valuesfor each rlay.

Pump Exerciser (D=1)

To use thisfacility, first sdect dternating duty options 2 to 5 in Pr.51, depending on the number of
pumpsingaled.

Enter the number of dtarts assigned to Pump 1 before the sequence switches to adlow the other
pumps to be exercised in turn.

Pump Tolerance (D=1)

In gpplications where a greasy topped liquid is being pumped, problems may occur due to build-
up of grease a the levels where pumping starts. It is usudly necessary for thisto be cleared manu-
dly. Toavoid this, varying the "turn on" point for the pumps by
+ 10% of the sat point value causes the build-up to occur over alarger area, sgnificantly reducing
the maintenance problem.
Enter 1 - Notolerance applied to pumps

2 - Tolerance gpplied to dl pumps
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Pr.55

AN
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tions.

Pr.56

Pr.57

A

SECTION 4

Thepump 'reset’ points must be outside the tolerance band of the set
points and blanking.

Pump Maintenance Dropout (D=0)

The remova of one pump for maintenance can necessitate a greet ded of readjustment to ensure
correct control. Pr.55 removes this need by alowing one pump to be removed without affecting
the control levels. Pumps are re-assgned downwards o that the highest leve is not used, there-

fore, normd control levels are maintained for lower level setting.

Enter

0 All pumpsin

1 - Dropoutpumpl
2 - Dropout pump 2
3 - Dropout pump 3
4 - Dropout pump 4
5 - Dropout pump 5

The system assumesthat the lower numbered pumpsturn on first. A pump not included

in an alter nating sequence but programmed into the fixed part of the sequence will be

substituted into the alter nating sequenceto replace a pump dropped out. Thisfeature
not be used if therelays are being used for a mixture of pump control and alarm func-

Pump Run-on Interval (D=0.00)
When submersible pumps are used, it may be necessary to pump down occasiondly to clear the
dudge from the bottom of the well. This fesature is controlled by Pr.56 and Pr.57. Oncein every
interva defined by Pr.56, the pump will run-on for the time period defined by Pr.57. Enter the
time interva in hours between each run-on cycle.
Pump Run-on Time (D=0)
Enter the pump running time in seconds. Maximum 120 ssconds.
Only one run-on cycle occurs per interval as set by Pr.56.

Caution isrequired when choosng a value for pump run-on time, as extended pump run-

on can lead to cavitations, causing air locks or pump damage. As overflow can occur, do
not use pump run-on for pump up operation, set Pr.56 and Pr.57 to zero. Care should be

taken if pump sequence and pump run-on are defined together, as pump run-on will be assigned
to thelast pump to turn off, which could be any of those in the sequence.
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Echo Detection

Pr.68

Pr.69

Pr.70

Echo Processing Algorithm (D=2)

The system has two echo extraction techniques, which are cgpable of determining the "true' echo
for the mgority of applications where an echo is present.

Enter 1 = All vesd viewing. Thistechnique continuoudy looks for echoes over
the complete vessdl. It is suited to gpplications that have very rapid
level changes but it is more sengtive to parasitic echoes.

Enter 2 = Windows Thistechnique positions anarrow ‘window' around the
target it istracking to enable it to ignore alarge amount of spurious
noise,

Check Search (D=1)

Enter 1 = Notused

2 = Included

Check search should be used where fill rates can sometimes be greater than that entered at Pr.6,
or if the transducer is liable to be submerged.

Echo Veocity (D=344.1i.e. speed of sound in air at 20°C)

If operating through any medium other than air, enter the velocity of sound through that mediumin
metres per second.

Miscellaneous

Pr.71

Correction Value (D=0.00)

Both negative and positive vaues can beinput. Thisvaue must be entered in the units selected at
Pr.2.

This parameter has two uses:
It can be used to correct minor reading errors on the display

It can be used to prevent loss-of-echo when the target can go further
away from the transducer than the desired span.
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Pr.72

Pr.73

Pr.74

eg. @ Whenachannd floor islower than the zero
point of a"V" notch weir.
b) To set an elevated zero leve in avessd
which is not normally completely emptied.

Add the extra depth to Pr.3 and enter minus the extra depth at Pr.71 in the units
selected at Pr.2
Parameter Display (D=0)

The sysem will display continudly the vaue of:

SECTION 4

Gan - by entering 67

Temperature - by entering 38

Anaogue output - by entering 34.
It can be used only for commissioning asit will be lost on power down. It cannot be used in
OCM mode.
Softwar e Revision Number

Displays the revison number of the software, e.g. LA.14.

Reset Counter

This count value gives the number of times that the system has been powered down or reset since
the last time the counter was zeroed. It isuseful for checking if the power supply is erratic.

Test Parameters

Pr.75

Digital Outputs (D=0)

To ad commissoning and the testing of externd wiring, it is possble to define the satus of dl five

relays when in 'PROG' mode.

Press'DSP then:-

Enter O - Todeenagisdlrdays
ADD 1 - Toenagserdayl

ADD 2 - Toenagserday?2

ADD 4 - Toenegiserday 3

ADD 8 - Toenagiserday4

ADD 16 - Toenegiserday5

eg. Toenegiseredays2and5enter '18
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The defined rlay state will be maintained until over-written or until '‘PROG' mode times out (6
minutes). Thetime period can be extended by pressing akey during this period to reset the time-
out counter.

Pr.76 Hardware Test

Press'DSP then 'ENT' to test LED'YLCD and relays. The LCD will flash al segments, and the
LED'swill count up in binary. Press'CE to end test, or let it time out.

Do not use thistest when connected to pumpsor relays. Using this parameter
A will operate all relays and may start pumps and activate alarms etc if connected.

Pr.77 Transmitter Test

Press'DSP then 'ENT", the transmitter should pulse continuoudy, (made visible by the neon). By
the use of an oscilloscope the return echo can be observed if required.

Also useful to ascertain if atransducer is correctly connected, asit will ‘click’ repeatedly. Press
'CE' to end.

Pr.78 Smulation
The vaue digplayed will depend on the vaue set in Pr.01.

Press'ENT' to smulate the operation of the instrument as set up between Blanking and Empty dis-
tance. Thedisplay will depend on mode set in Pr.01.

Mode =1 (liquidlevd) - LEVEL
=2 (digance measurement) - DISTANCE
=3 (differentid) - NO SSMULATION AVAILABLE
=4 (OCM) - LEVEL

It will set dl LED'Srelays and the current output as programmed. Therefore, care must be taken if
the instrument is wired into other instruments or controls. The digplayed vaue, on which dl relays
are operated, isthat which is set by the operator.

The initid speed of the smulation is that set into Rate of Change (Pr.6) this can be increased by a
factor of 2 by pressing the '# key and the key can be pressed 6 times (x64). To reduce the speed
press the - key, the speed cannot be reduced below that defined by Rate of Change, Pr.6.

The direction of the smulation can be changed by using the'A’ and "V¥' keys, which one hasto

be pressed depends on the set up. The simulation can be stopped and re-started using the TEST
key. Press'CE' toend.

Number Store

Pr.95 Serial Number (Viewable only)
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This parameter displays the serid number of the Liquiflex unit.

Pr.96 Security Code Store

AN

Resets

A new security code can be entered at this parameter, but after entry it is
scrambled. Refer to Hycontrol if you forget your security code and quote the
number displayed here.

Pr.97 Relay Hours/StartsTotaliser Reset (D= '==== )

Thetotaisers are cleared by

Pr.97 and 'DSP
Press CE
Press Enter

Enter 9753
Press Enter

Pr.98 Clear theOCM Totaliser i.e. HI.TOand LO.TO

Thetotdisers are cleared by

Pr.98 and 'DSP
Press CE
Press Enter

Enter 9753
Press Enter

to show '====
to clear
to request 'COdE'

to show 't.rES and '===-

(D= 'z=== )

entering:
to show ===
to clear

to request 'COdE'

the screen

to show 't.rES and ====

Pr.99 Return to Factory Default

Press 'MODE'
"
'99'
'‘DSP
'CE'
‘ENT'

‘9753

to display 'PROG'

immediately to display 'Pr.01' or previous Pr. number.
to . . display Pr.99

to ==== diylay

to clear the display

to display 'COdE' requesting the security code* (see note)

and '====  'ENT'to display P.rESfollowed by t.rES,
and then
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'‘DSP to display 'Pr.99" and now the new programme can be
entered.

Enter your own security code number if you have changed it from factory setting of
Z ' 5 9753.
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Example 1

LIQUIFLEX EXAMPLES

Level Measurement Mode (Pr.1=1)

Applications for this mode are, Level Measurement, Contents Measurement and Pump Control.

SECTION 5

A 0.5m (Pr.5)
. ? 77777 b samiam
’ Reset Alarm
(Pr.3)
3.0m 4 ?
(Pr.4) 2.6m 2.8m (Pr.9)
(Pr.10)
Y J ¢
The gpplication:-

To measure and digplay thelevd of liquid in metres

Maximum levd 3m.
Fll rae 0.1 metre/min.

Alarm if level exceeds 2.8 metres
0-20mA sgnd proportiond to levdl.

Pr1 =1 Defines level messurement
Pr2z =1 Programme units are metres.
Pr3 = 4 Digtance from transducer to zero level.
Pr4a = 3 The span, based on zero level.
Pr5 = 05 Blanking zone into which level should not rise.
Pr6 = 0.1 The maximum rate of change of liquid leve in metresminute.
Pr8. =1 Relay 1 to darm on leve (normdly energised)
Pr9. = 28 Relay 1 to de-energise a 2.8 metresto indicate high darm.
Pr10 = 26 Relay 1 to re-energise a 2.6 metres to clear the high alarm.
Pr23 = 3 Hold darm indication (rdlay 1) on falssfe.
Pr28 = 3 Anaogue output holds on failsafe.
Pr30 = 3 0-20mA output fixed to span (Pr.4).
Pr.78 Smulate the programme
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Example 2

Contents M easurement with Volumetric Conversion

(Pr.1=1)

SECTION 5

' _

0.5m_(Pr.5)

T /S

9.0m
(Pr.3) 8.5m (Pr.4)

2.0m
(Pr.42)

A4

Aet_Hi;Jh Alarm (Pr.9)
Reset High Alarm (Pr.10)
Reset Low Alarm (Pr.13)

Set Low Alarm (Pr.12)

The gpplication:

To measure the level inaconica bottomed cylindricd tank. Dimensions as shown.

Tota volume of tank = 120m?® when levd is 8.5m.
Output/display in mé.

Anaogue output to be 0-20mA proportiona to volumein tank.

High darm a 90m?3 volume.

Low darm at 10m3 volume.

Prl = 1  Ddiineslevd measurement.

Pr2 = 1  Programmein metres, display/control in volume.

Pr3 = 9  Transducer to zero level =9 metres.

Pr4 = 85 Thegpan over which measurement isrequired.

Pr5 = 0.5 Blankingzoneintowhichlevd should not rise.

Pr6 = 10 Therateof changeof leve will not exceed 10 metres per minute,
Pr8 = 1 Reay1todam onvolume (normaly energised).

PrO9 = 90 Reday1de-energisesa 90m:. Highaarm on.

Pr.10 = 85 Rdaylenergisesat 85mito clear high darm.
Pr11 = 1  Reay 2todam onvolume (normaly energised).
Pr12 = 10 Reay2deenegisesat 10m3. Low adarm on.
Pr.13 = 15 Reay2energisesat 15m?to clear low dam.
Pr30 = 3  Anadogue output to be 0-20mA fixed to span.

Pr4d0 = 3 Define vessdl as conical bottomed.
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Pr4l = 20 Definethedepth of coneas2.0m.
Pr43 = 12 Dédinetota capacity 120ms.
Pr.78 Simulate the programme.
Example 3
Pump Control (Pr.1=1)
05m (Pr.5)
Start 2
6 y ﬁ /1777 4,00 (Pr.12) *
' Start1
®9 45m 375 (Pr.9) *
(Pr.4)
Stop 2
+ 0.75 (Pr.13) i
Stopt—
_cx_fs(Jar.J.O)_+ S
The gpplication:

2 pump control, pump down in awet-well, duty-assist operation.
Alternate pump duty to reduce wesr.

4-20mA to remote indicator.

L oss-of-Echo indication to telemetry.

Display actud leve in metres.

Pr.1
Pr.2
Pr.3
Pr.4
Pr.5
Pr.6
Pr.8
Pr.9

Pr.10

Pr.11
Pr.12
Pr.13
Pr.17

Pr.23

Pr.24
Pr.28
Pr.29
Pr.30
Pr.51

1

= 2

= 54
= 45
= 05
= 15
= 2
3.75

Defines level messurement

Programme in metres, display in metres.
Transducer to zero level = 5.4m.

The span over which measurement is required.
Blanking into which the liquid will not rise.

Max. rate of level change 1.5m/min.

Reday 1 control on level (normdly de-energised)
Relay 1 energises a 3.75m to turn pump 1 on.
Relay 1 de-energises a 0.5m to turn pump off.
Reay 2 to contral on leve (normally de-energised)
Relay 2 energises at 4.00m to turn pump 2 on.
Relay 2 de-energises at 0.75m to turn pump 2 off.

Relay 4 assigned to indicate loss-of-echo to the telemetry system.

Switch pump 1 off on falsafe.

Switch pump 2 off on fallsafe.

Anaogue output to 4mA on failsafe.

Failsafe delay 30 seconds.

Analogue output to be 4-20mA fixed to Pr.4.
Alternate pump duty.

SECTION 5
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Pr.78 Simulate the programme.
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Example 4

Differential Mode (Pr.1=3)

In the differentid mode, the transceiver drives two transducers to measure the difference in levels by sub-
tracting the downstream leve from the upsiream level. Please see connection diagram Figure 7 for trans-
ducer wiring.

The upstream transducer should be chosen to give a positive differentia vaue.

The gpplication:
Start rake when differential reaches 15cm.
Stop rake when differentid fdlsto Scm.
Maximum differential 30cm.
Alamif level on upstream side exceeds 60cm.
L oss-of- Echo indication to telemetry system.
4-20mA sgnd proportiond to differentid.

Prl1 = 3 Toddinedifferentid level meassurement.

Pr2 = 3 Asdigaicesaesndl progranmein cns.

Pr3 = 120 Thedigance from bottom of channd to transducersin cms.
Prd = 30 Themaximum differentid goanincms

Pr5 = 50 Blakingzoneincms

Pr6 = 100 Themaximum rateof changeof leve incms.

Pr8 = 3 Rday1desgnated for differentia control.

Pr9 = 15 Rdaylenegisssa differential 15cm to sart rake.

Pr10 = 5 Rday 1deenegisssat differentid 5cm to stop rake.

Pr1l = 5 Reay2todamonan updream leve.

Pr.l2 = 60 Rday2de-enegisesa 60cm highdam.

Pr.13 = 55 Reay2enegisesa 55cm to clear high darm.

Pr.l7 = 7  Rday 4 assgned to indicate loss-of-echo to the telemetry system.
Pr23 = 2  Switchrakeoff onfalsae

Pr24 = 3  Holddamlevd indication on falsafe.

Pr28 = 3  Andogueoutput holds on falssfe.

Pr29 = 120 Falsafetimeisleft a default of 120 seconds.

Pr30 = 1  4-20mA output fixed to span (Pr.4)

Pro7 = This counts the number of timesthe rake is turned on, and how
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(optiond) many hoursit has been energised.
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Open Channdl Flow Meter (Pr.1=4)

SECTION 5

E Transducer position

120cm
(Pr.3)

I

3-4 times max. head.
[ 50cm
(Pr.5) | 90-120cm |
‘ W P
30cm T " Flow
(Pl’.4) f N

The gpplication:

Rectangular flume, with a maximum flow of 39 litres per second at head 30cm.
L oss-of- Echo indication to telemetry system.

4-20mA sgnd proportiond to flow.

Totdise flow and provide pulsed output to externd totaiser every 1000 litres.
Display flow reading.

Pr.1
Pr.2
Pr.3
Pr.4
Pr.5

Pr.6
Pr.17
Pr.20

Pr28 =
Pr.29. =
Pr30 =

Pr.31
Pr.37
Pr.45

Pr.46 =

Pr.47

Pr48 =

Pr.49
Pr.78
Pr.98

NOTE:

4 To define open channe flow metering.

3  Asdigancesare smdl, work in cms.

120 Digtance of transducer from bottom of channdl.

30 Leve a which maximum flow rate vaue is defined.

50 Blanking zone into which leve will not rise. It is suggested
that thisis above the top of the channel to dlow the sysem to
continue reading up to thet level.

50 Raeof change of level 50cm/min.

Relay 4 assigned to indicate loss-of-echo to the telemetry unit.

Relay 5 to operate as externa totaliser switch.

3 Anaogue output "holds' on falsafe, asfactory st.

120 Falsafetimeis|eft at default of 120 seconds.

1  4-20mA output fixed to span (Pr.4).

(G2 BN

2  Andogue output represents flow rate.

2  Probeenableif Temperature Compensation is used.
2  Todefinethat arectangular flumeisbeing used.

39  Definesthe maximum flow is 39 litres.

How in Pr46isin litres per second.

To avoid totaliser overflow, totalise in cubic metres rather than litres.,
To st externd totdiser to same as internd totaliser.

Simulate the programme.

Clear and initiate the totdisers.

B W

In norma 'RUN' mode display will dways show How.
Ingtantaneous readings of "High total", "Low total", "Heaed" and "Fow"
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can be obtained by pressing keys 1to 4. The display will revert
back to Flow after 15 seconds.

Example 6

Open Channd Flow Meter With Penstock Control (Pr.1=4)

The gpplication:

Asexample 5, but additionaly to control a penstock via Relays 1 and 2 to modulate flow between
25 and 30 litres per second.

ENTER:

Pr9 = 30
Pr10 = 25
Pr12 = 8
Pr13 = 4
ENTER:
Pr50 = 2
ENTER:
ENTER:

Pr.1- Pr.6 asexample 5, thengoto Pr.9

Defines top flow limit 30 litres per second.
Defineslow flow limit 25 litres per second.
Duration of penstock drive pulse is 8 seconds.
Time between drive pulsesis 4 seconds.
Pr.14 - Pr.48 as example 5, then go to Pr.50.
To initiate penstock control.

Pr.78 as example 5.

Pr.98 as example 5
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COMMISSIONING FAULT FINDING

Basic Hardware

Thedisplay isblank or frozen, the LED are unlit and the neon does not fire:-

Ensure that power is being supplied to the board, and that it is correctly wired.
Refer to figure 2, on Page 3.

Check fuses F5 (ac) and F6 (dc)

Check that the supply voltage is within specified levels (See Section 1 Page 3). A large
voltage drop can cause the unit to lock to show last distance or leved reading.

The fuse blows continuoudly:-

Power down and fit anew fuse - refer to Page 3

Disconnect dl cabling from the unit except for the power lead. If the fuse does not
blow on power up, thereis afault in the externa wiring.

Check that the power supply iswithin specified limits -refer to Page 3.

Check the enclosure for meta debris which may be under the lower PCB.

The system power s up, but displays'8888':-

Check; with power off, that an Eprom isfitted at U7 and that the chip
has not vibrated free from its socket.

Thedisplay shows'LOSt':-

Check the transducer wiring and connections to the insrument. Note that
different connections are used if a temperature compensated transducer is
connected. See Figure 2, Page 3.
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2. Check whether the neon light adjacent to termind 22 isflashing. If itis
proceed to number 3, if it is not then -

a Disconnect the transducer: If the neon now lights then thereisa short circuit
in the cabling.
b: If the neon does nat light the transmission fuse may have blown.
Check F1 and F2 T80mA fuses on the bottom PCB.
C If the unit still shows'LOSt' check that you can hear the transducer
"dicking" when closeto the ear.
d: If the transducer cable has been extended, disconnect and removethe  transducer

and connect it direct to the Liquiflex. If theunit now operates, recheck the exten
son cable connections and routing, avoiding power cables. Re-ingdl the trans-
ducer checking thet itsaimis perpendicular to the target

surface.
€ If the transducer does not click proceed to 5.
3. Isthere atarget within the empty distance specified in Pr.3? Thisis

particularly important if temperature varigtions are experienced and no
compensation is applied.

4. Isthe vessdl empty with aconica, parabolic, doping or spherical bottom?
This commonly causesloss of echo if the transducer cannot be mounted
over the centre of thevessd.  When the vessel becomes empty the pulse from the trans-
ducer hits the doping sides of the bottom section and the signdl is not reflected back to the
transducer. Under this condition the display will indicate 'LOSt' but the failsafe designa-
tionwill operate until product returns and the system will automaticaly recover and  track
leve. If the transducer cannot be mounted centrally, the problem may be overcome by
the ingalation of atarget plate.

5. Connect a known good transducer to the instrument and check the operation.
If the known transducer gives agood signd check theinsrumentsgain by  pressing
the TEST" key. The number displayed ranges from 1 - 100 and the lower the number the
better the sgnd srength.

If the gain figureis 50 - 100 check the surface leve for foam or other
materias which may float in and out of the beam and cause poor echoes.

6. Check that the ST6 EEPROM s seated correctly at U6 on the bottom PCB

Ref: LIQUIFLEX FM MANUAL 53



E)

F)

G)

H)

J)

SECTION 6
Thekeypad failsto respond: -
1 Check for correct aignment of connection from keypad to main board.
2. Check that key press sequenceis vdid; refer to Programming Section.
3. Power down unit and wait 5 seconds. Power up and immediately press
'MODE'. This should result in'PROG' being displayed. It is now advisable
to reset to factory parameters; refer to Programming Section 3.
Analogue Output is Unstable:-
1 Connect atest meter in series with your externd wiring.
Can the fault be seen on the test meter? If YES, then use Pr.34 to enter a  stable value
into the current loop. Suitable vaues range from 4 to 20.
If the output is till unstable disconnect externd wiring and connect ameter across termi-
nals 25 and 26 and repeat Pr.34 test.
If the output is now stable check wiring and meters
Analogue has no Output:-
1 Check programme vaue at Pr.30 - Vaue 1-6.
2. Insert atest meter in serieswith the output. Under Pr.34 enter afixed output.
If till no output, connect atest meter directly across terminds 25 and 26,
repest test under Pr.34. If no valueisread at terminals 25 to 26 contact Hycontrol.
Analogue Output islessthan 20 at maximum display reading:-
1 The load attached to the output may be too high. To check thisdisconnect dl the externd
wiring and seeif it know reads 20. The output is capable of  driving 20mA
into 750 Ohms.
Analogue Output does not correspond to application: -
1 Checked that the correct options (Pr.30 to Pr.33 ) have been selected.
2. Check that the correct span (Pr.4) has been input, thisisthe vaue
over which the analogue will be spanned unless a separate entry has
been made at Pr.32 or Pr.33.
Reading on display and outputs stay high: -

* Thisisusudly caused by return echoes from close-in obstructions.

1 Check for obstructions. If the transducer is mounted on a standpipe, check for rough
edges at the connection with the vessd, refer to figure 5 Page 6.
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2. If there are no close-in obgtructions ensure that the isolation kit is
fitted on the transducer and the transducer is mounted correctly. The
isolation kit should enable the transducer to move dightly, it should not
be solid. ( Not gpplicable to flanged transducers.)

3. Check the entry a P5, Blanking distance, and return to 0.5m if reduced from factory set-
ting

4. May be caused by rate of change, Pr.6 being too small.
K) Reading islower than expected: -
1 Check that Pr.3 and Pr.4 are correct for the application
2. It can be caused when the leve risesinto the blanking zone. The
system can then lock on to amultiple echo, and may continue
tracking the multiple when the level decreases. Using check search Pr. 69
should rectify this Stuation, but preventing the level entering the blanking
zone is the preferred solution.
3. It can aso be caused by the level moving at amuch faster rate than
is alowed for by the defined rate of change (Pr.6) . To solvethe
problem the rate of change vaue should be increased to more closdy
match the redl rate.
L) Reading changesin steps:-

* Thisis usualy caused by the rate of change value (Pr.6) being too
small to keep up with the process.

1 To rectify, increase the vaue of Pr.6 to match the rate of change of levd.
M)  Thedisplay isinaccurate:-
1 The empty distance (Pr.3) of the vessel may be incorrectly st.

2. The dimengions of the vessd or flume may be incorrect, as may
the vaues of maximum flow, volume or mass converson.

3. The system may require temperature compensation.
4. The gpplication may include vgpours that sgnificantly change the

speed of sound. Provided these are congtant over the range the
speed of sound can be adjusted through Pr.70.
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N) Temperature compensation error: -

1

NOTE:

The position of the transducer/temperature sensor isimportant to
prevent heating by sunlight and convection currents. Also the
sensor should be in afree-air vented position if possible to prevent
hot-spots.

Check that temperature compensation is enabled at Pr.37.

Check the resistance of the temperature probe when disconnected

againg the value in Pr.39 when connected. If using atemperature
compensated transducer, check this resistance vaue across the shield and
black core when disconnected.

The sensor compensates only for temperature variance, it is not
expected to accurately measure the actual temperature.

0) The boardshumsloudly:-

*

1

Usudly vibration from the transformer.

Check the mounting screws for tightness.

P) Relays not switching:-

1

2.

3.

Check the programmed relay designations and settings at Pr.8 - Pr.22
Functions can be tested under smulation using Pr.78.

Test the actua relays using Pr.75 or Pr.76.

Check contact continuity at theterminals 4 - 18.

It isrecommended that all external controls, alarmsetc. are disconnected before per-
forming the above tests.
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LINEARISATION
VESSELSOR FLUMES

This feature allows volume conversion to be gpplied on irregular shaped vessals and flow measurements to
be made on open channels providing that level/volume/flow relationships are known.

The system dlows the entry of avolume or flow profile a up to 16 points of leve to be entered into mem:
ory, that is then used to produce the required flow or volume valueswhen in 'RUN' mode. The required
profileis stored in parameter 44.

Before proceeding it is useful to write down atable of the point numbers and 'A'/'b’ vauesto facilitate pro-
gramming.

FLOW

When using the facility for flow it isenabled by Pr.45 = 4. The profile is stored as percentage of head,
againgt percentage of flow. See example on page 48.

VOLUME

When usng the facility for volume, it is enabled by Pr.40 = 8. The profileis stored as percentage of levd,
againgt percentage of the total volume. See example on page 50.

PROCEDURE

The procedure uses a 16 point curve to map the profile, but al 16 points do not have to be used.

% Head or Level
Designated 'A’

% Flow or Volume
Designated 'b'

The profile dataisinput into Pr.44 which, when accessed, [Pr.44, 'DSP, 'ENT'] will display 'A1’, which
means the data pointer isat value 1 on'A’ data. The vaues can be displayed and changed as required.
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Pr.44 - Keyboard Controls
# - Toggles the display between data blocks ‘A" and 'b'

‘A -} Increases and decreases the point number, when ether the point number
v -} or itsvaueis displayed.

CE - Clears the digolay when inputting a new value.

DSP - Togglesthe display between the block and point number and the value.
ENT - Entersanew value.

TEST - Exits Pr.44 and returns the operator to the norma programme.

0-9 - The number keys and decima point are used to input new vaues. Point

numbers can be changed only by using the'A' and "V keys.
Pr.44 - Inputting Values

When anew valueisto be entered, first display the old value and then input the new and press 'ENT", the
sysem will display the vaue it has sored in memory. The vaues input have to be in a specific form.

1 - Head/Levdl - Dedgnated'A'
- These values must be awhole number. Decimd places will be ignored.

i.e. 11 will beaccepted as 11
22.3 will be accepted as 223.

The dlowable range of vauesis 0-250%, any unused data values must be set to 255.
PARAMETER RESET: LOADS255TO ALL DATA VALUES.

2. - How/Volume - designated 'b'
- These values are expected to contain one decima place, therefore, it
it isnot necessary to input the decimal place, but the procedure will display it.
i.e. 10 will be accepted as 1.0
100 or 10.0 will be accepted as 10.0.
The alowance range of vauesis 0-500%.

PARAMETER RESET: LOADSOTO ALL DATA VALUES.

NOTE: 1. Astimeisrequired to enter dl the date, the sandard keypad time-outs are
suspended.
2. Werecommend that the required values are written in tabular form, as
shown before programming commences. Then enter al Block A vaues,
before entering al Block 'b' values.
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Example: Flow — Special Flume Mapping

Use Example 5 on Page 39, but subgtitute a specid 'U' throat flume with maximum flow
39 litres/'second at 30 cnvhd.

Fird, cregte the following table from the relationship of head and flow which must be given forthe specid
flume.

Point Head (cm) % Head ‘A’ Value Flow % Flow ‘b Value
litres/sec
1 0.0 0.0 0 0.0 0.0 0
2 25 83 8 04 11 11
3 50 16.7 17 1.7 44 44
4 75 25.0 25 37 95 95
5 10.0 333 33 6.3 16.2 162
6 15.0 50.0 50 12,7 325 325
7 200 66.6 67 20.3 52.0 520
8 25.0 83.2 83 29.3 75.0 750
9 30.0 100.0 100 39.0 100.0 1,000
10 Not used Not used 255 Not used Not used 0
11 Not used Not used 255 Not used Not used 0
12 Not used Not used 255 Not used Not used 0
13 Not used Not used 255 Not used Not used 0
14 Not used Not used 255 Not used Not used .0
15 Not used Not used 255 Not used Not used .0
16 Not used Not used 255 Not used Not used .0
NOTE: 1. Points 10 to 16 not used - leave a factory default vaue.

2. 'A'vaues must be whole numbers, no decimds dlowed.

3. 'b' vdues must be entered as the tabulated value, the
decima will be automaticaly alocated.

Now continue programming the instrument as follows:
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Programme the instrument exactly as Example 5 on Page 39, except:

Change Pr.45

Goto Pr.44

Press

Press

Press

Press

Press

Press

Press

Press

Press

Pr.44

'‘DSP

‘ENT'

'‘DSP

'‘DSP

Press 'A

'‘DSP

'‘DSP

'‘DSP

Press'DSP

Press

Press

Press

'‘DSP

TEST'

from 2 to 4, which denotes " Specid Flow Device'.
and proceed asfollows:

to display Pr.44:

to '==== show
to show 'Al'

to show value of '‘Al" (default = 255)
Key inthevaue 'O’ from Table 1 and press'ENT'

to show ‘Al again
to show ‘A2
to show vaue of 'A2' (default = 255)
Key in the value '8 from Table 1 and press'ENT'
Continue for dl points which you need to use (up to 'A16)'
Any points not used must be |eft a the default of 255
to display the last 'A" number used, then
severd timesto returnto ‘Al

to show b1’

to show value of ‘b1’ (default = .0)
Key inthevaue'0 from Table 1 and press'ENT'

to show 'bl' again
to show 'b2'
to show vaue of 'b2' (default =.0)
Key inthevaue'11 from Table 1 (accepted as 1.1)
Continue for al points which you need to use (up to 16)
Any points not used must be left at the default of .0
then 'DSP to show Pr.44

Leave the linearisation part of the programme by display-

any other parameter, or go into 'RUN' mode.
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EXAMPLE - Vessel Mapping

APPENDIX 1

Iﬁ Transducer
%of level 110
100
80
70
Vessel (or channdl)
60 symmetrica
about ¢/1
50
40
30
20
10
0
Required Values
Point ‘A b’
Number % Head or % of flow or
Leve volume
1 0 0.0
2 10 0.0
3 20 72
4 30 16.1
5 40 273
6 50 375
7 60 485
8 70 59.5
9 80 705
10 R0 80.0
11 100 895
12 110 100.0
13 255
14 255
15 255
16 255
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Transceiver
Enclosure
Dimensions
Weight

Power Supply

Fuse Rating

Range
Accuracy of Changein Level

Ambient Temperature
Resolution
Analogue Output

Relay Outputs
Indication

Interface
Failsafe

Damping
Blanking

Transducer

Type

Temperature Compensation
Frequency (in KHz)

Beam Angle at 3dB

Body Material

Face M aterial

Process Temperature *
Protection

Weight (KQg)

NOTE:

APPENDIX 2

SPECIFICATION

NEMA 4X (1P65) polycarbonate, hinged lid.

240H X 160W X 90D (mm).

1.75Kg

110/230Vac + 10% selected automatically. 50/60Hz, 12VA,
24Vdc + 25% - 10%, 9W. Separate terminals.

F5 T160mA for ac supply

F6 T315mA for 24Vdc supply

F1& F2 T80mA.

Up to 10 metres.

+ 0.25% of measured distance from the transducer at constant temperature
of 20deg C,

-40deg Cto+ 70deg C.

2mm or 0.1% of range, whichever isthe greater.

. 4-20mA into 750 Ohms. 16 bit. Short circuit protected and opto-isolated on

ac powered units. Not opto-isolated on 24V dc units.

Maximum allowabl e degradation of signal 2% under extremes of transient
and constant conducted immunity teststo EN50082.

5 multi-function SPDT relays rated 8A/230V ac/30V dc resistive, with gold
contacts.

Integral, 4 digit LCD, 12mm high characters.

5red LED'sto indicate relay status.

5X 4 integral keypad with security code.

High, Low, Hold
Fully adjustable
Fully adjustable
RFV15 RFT15 RFV15T3/4
: Uncompensated Compensated Uncompensated
. 415 415 415
10 degrees 10 degrees 10 degrees
CcPvC ChPvC CPvC
Urethane Urethane Teflon
-40to+90deg C -40to+90deg C -40to+90deg C
P68 P68 P68
2 2 2

* Above transducers are gpproved by FMRC for use in hazardous areas

Class| Divison| & 1l GroupsABC & D

CE approved - EMC tested in accordance with EN50081 & EN50082

Parts1 & 2
Low voltage directive, EN61010
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PARAMETER SETTINGS

APPENDIX 3

Pr [Description Factory [User [Eng Pr | Description Factory [User [Eng
Default Defaul

Basic Set-up Open Channel Flow

1 [Application 2 45 [Flow Exponent 1

2 |Units 0 46 [Max. Flow Rate 0

3 |Empty Distance 328 47 [Time Basefor Flow 1

4 [Operationa Span 328 48[ Totalise Display Conv. [0

5 [Blanking Distance 164 49 Contr. for Ext. Sampler [0

6 [Rate of Change 328 50 [Penstock Control 1

Relays Pump Controls

8 [Relay 1 0 51 [ Pump Sequence 1

9 |Reay 1St 0 52 [Duty Standby 1

10 |Relay 1 Reset 0 53 [Pump Exerciser 1

11 [Relay 2 0 54 [Pump Tolerance 1

12 [Relay 2 Set 0 55 [Pump Maintenance 0

13 [Relay 2 Reset 0 56 [Run-on-Interval 0

14 Relay 3 0 57 Run-on-Time 0

15 [Relay 3 Set 0

16 |Relay 3 Reset 0 Echo Detection

17 Rday 4 0 68 [ Echo Selection 2

18 [Relay 4 Set 0 69 | Check Search 1

19 [Relay 4 Reset 0 /0 [ Echo Velocity 3441

20 [Relay 5 5

21 [Relay 5 Set 0

22 |Relay 5 Reset 0

Fallsafe Miscellaneous

23 |Fallsafe R1 3 /1| Correction Value 0

24 [Falsate R2 3 /2 | Parameter Display 0

25 |Falsafe R3 3 13 | Software Rev. No. LA*

26 |Failsafe R4 3 74 |Reset Counter 0

27 |Fallsafe RS 3

28 |Failsafe Analogue 3

29 |Falsafe Time Delay 120

Analogue Test Parameters

30 [Analogue Output 1 /5 | Digital Output Set 0

31 [Analogue Options 1 76 | Hardware Test ====

32 [Analogue Datum 0 77 [ Transmitter Test [

33 [Analogue Span 0 78 | SImulation R

34 [Analogue Test 0

Temperature Number Store

37 [Probe Enable 1 95 [ Serid Number Store Ser.No.

38 [ Temp. Compensation | 68F 90 | Security Code Store 15.02

39 |Probe Test 0.00

Volume Conversion Reset

40 [Vessel Shape 0 97 [Relay Hrs/Starts Reset

41 [Dimension H 0 98 [OCM Totaliser Reset

42 [Dimension L 0 99 [Full System Reset

43 [Display Conversion 1

44 TVolumeLinearisation [=-—-—
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APPENDIX 4

PARSHALL FLUMES

Appendix 4

The OCM flow exponent (Pr.45) has been expanded to include 10 Parshdl flume profiles. The datafor
the sdlected flumeisloaded into the flume mapping system (Pr.44) from tables held in memory.

Size Exponent

Pr.45= 5 : 12324 inches 1.550
6 : 6 inches 1.580
7 9 inches 1.530
8 : 12 inches 1.522
9 . 18 inches 1.538
10 : 36 inches 1.566
11 : 48 inches 1578
12 : 72 inches 1.595
13 : 9% inches 1.606
14 : 10,12,15,20, feet 1.600

25,30,40,50

Maximum head is entered in Pr.4 and the associated maximum flow in Pr.46. If one of the vaues is
known, the other can be found in the flume tables or by caculation from
Q= KH"GPM,
where H = Inches, Q = US GPM and K = Congant for flume size
(for imperid gdlon multiply K factor by 0.8).

FlumeSize - K Factor for USGPM FlumeSize-Feet K Factor for USGPM

Inches
1 322 10 331.60
2 6.45 12 393.70
3 9.46 15 486.90
6 18.20 20 642.10
9 30.80 30 797.40

12 40.90 40 1263.00

18 58.90 50 1574.00

24 76.30

36 110.00

48 142.00

72 204.70

96 256.60
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