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Congratulations on your purchase of a Pulddra 3. This quality system
has been developed over many years and repredemttatest in high
technology ultrasonic level measurement and cantrol

It has been designed to give you years of troutde performance, and a
few minutes spent reading this operating manual ®isure that your
installation is as simple as possible.

It is important that this manual is referred to for correct installation
and operation.

There are various parts of the manual that offeditechal help or
information as shown.

Tip
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Additional Information

At various parts of the manual, you will find sects
like this that explain specific things in more deta

References
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Ultra 3 _is three units in one

Ultra 3 is a brand new concept in ultrasonic level measerg. Within its
memory are all the functions and settings of tidiéerent and completely
separate ultrasonic devices.

-AR ) ;
ST LLLL)

S L]

The Ultra 3 does not offer a multiple range of functions blethdegether
which lead to complicated calibration and a compsento the specification,
Ultra 3 is the first ever system to offer the ability toddmte the
functionality of the unit to any of three specifiaties i.e. level or volume
measurement, pump control, or flow measurement.

The benefits are many but most importantly the provides:

1. A most versatile system which is quickly configle to offer anyone
three separate functions within seconds. Ideasifaplicity of purchase and
off the shelf spares.

2. A totally dedicated device with the ability terform all aspects of the
task required i.e. no compromise in specification.

3. Easy to set up using the unique “Quick Set UghM To calibrate, first
set the Ultra Wizard for the desired task, and tieder to the relevant
chapter in this manual that relates to your apptica

Chapter 5 for Level or Volume,

Chapter 6 for Pump Control

Chapter 7 for Flow
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Ultra 3 sends a transmit pulse to the transducer, whicitsean ultrasonic
pulse perpendicular to the transducer face, andetiiened echo is sent back
to the Ultra 3. The time taken to receive the echo is measuredtha
distance from the transducer face to the surfacegbenonitored is
calculated.

Ultra 3 can measure from zero to 131 feet (40m) from tme fof the
transducer to the surface being monitored, depéndenthe application
chosen and transducer used.

The relays can be programmed to activate alarmsppstarters, or other
control equipment. There is an isolated 4-20 mApuautthat can be
connected to a recorder or PLC, to monitor, dependin application
chosen, level, space, distance OCM head, OCM flow or volume,
independently from that shown on the display. Theran RS232 port, so
that theUltra 3 can be operated remotely by a PC or other equipment

Ultra 3 can be programmed either by the built-in keypadn@ard on all
wall and fascia units), or by PC via the RS 232dénterface (optional).
All parameters are stored in non-volatile memony,ase retained in the
event of power interruption. A second backup copwylb parameters can
also be retained in thelltra 3 memory, in case an alternative set of
parameters needs to be stored.

Three user definable control relays with individsatpoints and intelligent
performance logging software features ensure maximmontrol versatility.

The system utilises the unique DATEM softwarBigjtal Adaptive
Tracking ofEcho M ovement). This is a proven digital mapping techaiqu
developed especially for the Puldditra range, which gives the system
unequalled ability when identifying the “true tatdevel” in the face of
competing echoes from pipes, pumps or other olisings Coupled with
the powerful, long-range abilities of the ‘all nedB transducer range, the
Ultra 3 lives up to its reputation as the most reliablé&ragsbnic level
measurement system available.

The PulsalUltra 3 ultrasonic level controller has been designed twige
maintenance-free fit and forget performance.
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1. Read thenstallation andoperating instructions contained irGhapters
2 and3, carefully, they are applicable in every use @ fhroduct.

2. Decide which “task” you wish youdltra 3 to perform for you and then
configure the unit usingUltra Wizard ” as described i€hapter 4.

3. Move directly to the appropriate chapter of thisnom as listed below,
for details on how to prograiditra 3 using the “Quick Set Up” Menu.

Chapter Duty / Task

Chapter 5 Level/Volun Measurement of Level or Volur
Chapter 6 Punr Control of Pump
Chapter 7 Flo Measurement of Open Channel F
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Physical
Wall Mount
Outside dimensions

Weight
Enclosure material/description

Cable entry detail

Fascia Mount
QOutside dimensions

Weight
Enclosure material/description

Transducer cable extensions
Maximum separation

Environmental
Mounting - Wall Mount
- Fascia Mount
Relative Humidity (IP Rating)
- Wall Mount
- Fascia Mount

Altitude
Max. & min. temperature (electronics)
Flammable atmosphere approval

Approvals
UL

CE approval

Performance
Accuracy

Resolution

Max. range

Min. range

Rate response

7.6 x6.1x4.0inch

(188 x 160 x 107 mm)

Nominal 2.2Ibs ( 1 kg)
Polycarbonate, flame resistant to
uL91

8 cable entry knock outs, 3 x M20,

1 x M16 underside, 4 x PG11 at rear

7.87 x 4.41 x 4.25 inch

(200 x 112 x 108mm)

Nominal 2.8lbs (1.3kg)

Stainless Steel back, Polycarbonate
UL94-VO0 front and bezel

3-conductor 20 AWG screened
3,280 ft (1000 m)

Indoor/Outdoor
Indoor

NEMA 4X (IP65)

(IP64 from front panel) <35°C (95°F) at
93% relative humidity

Pollution Degree 2

2000m maximum

-4°F to 120F (-20 °C to +50 °C)

Safe area: compatible with approved
dB transducers (see transducer spec’
sheet)

Certificate Number E257330

EMC approval to BS EN 50081-1:1992
for emissions and BS EN50082-2:
1995 for immunity,

and to BS EN61010-1:1993 for low
voltage directive

0.25% of the measured range or

6 mm (0.24") (whichever is greater)
0.1% of the measured range or 2 mm
(0.08") whichever is greater
Dependant on application and
transducer (maximum 131ft (40m)
dB40 dependant on application)
Dependent on application and
transducer (minimum zero dB Mach 3)
fully adjustable
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Echo Processing
Description

Outputs
Analogue output

Digital output
Volt free contacts, number and rating

Display

Programming
On-board programming

PC programming
Remote programming
Programming security

Programmed data integrity

Supply
Power supply

Overvoltage Category

Fuses
Mains (F1)
DC (Battery) (F2)

Transducer (F3, F5 Ch.1 & F4, F6 Ch. 2)

Remote Communicator
Batteries

DATEM (Digital Adaptive Tracking of
Echo Movement)

Isolated (floating) output of 4-20 mA or
0-20 mA into 500W (user
programmable and adjustable) 0.1%
resolution

Full Duplex RS232
3 form "C" (SPDT) rated at 5A at 115V
AC

6 digits plus 12 character text, plus
bargraph with direction indicators,
remote communicator identifier, and
program/run/test mode indicators

By integral keypad

via RS232

By optional infra red communicator
Via passcode (user selectable and
adjustable)

Via non-volatile RAM, plus backup

115V AC + 5% / -10% 50/60 Hz,

dc 18 - 30V (If using a battery then
24V minimum 1AH, dependant on life
required, externally fused with 1A fast
blow fuse.

10W maximum power (typically 6W)

200 mA T at 105-120 VAC

1A Thermal (self resetting after power
removed). Not user replaceable
Littelfuse 242 series 100mA Part No.
0242.100. This fuse is not user
replaceable and has a 4000A breaking
capability to comply with certification
of the Exm version of dB series
transducers.

2 x AA alkaline batteries. Do not use
NiCads.

Pulsar Process Measurement Limited operates a policy of constant development and
improvement and reserve the right to amend technical details as necessary.
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Ultra 3 can operate from AC supply or from a DC battergl &ndesigned
for use in temperatures betweefi~40 +146F (-20°C to +50C). TheAC is
105-120V 50/60Hz The DC is 18-30V. In all cases thdJltra 3 will
typically consume 6W of power, with a maximum ofMLOIf Ultra 3 has
both an AC and DC supply available then the AC sumpurce will be
automatically sensed and used, should the AC supplyemoved for any
reason then the DC supply will take over.

The AC and DC wiring should be completed using ezith6 — 14AWG
(1.5-2.5mm) stranded or 16 — 14AWG (1.5-4Mnsolid wire, with all
terminals being tightened to 4.5in. Ibs. (0.5Nm).

An external supply isolator/circuit breaker (AC BC) must be fitted and
labelled to identify the instrument to which itees.

Is$

Detailed below are descriptions and meanings adtgafarning symbols
that are used on the Ultra 3 and in this manual.

Direct Current

Alternating Current

Caution (Refer to accompanying Documents)

@ Protective Conductor Terminal
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All electronic products are susceptible to electatis
shock, so follow proper grounding procedures during
installation.

Ultra 3 must be mounted in a non-hazardous (safe) areathentransducer
fitted in the hazardous area.

SAFE AREA ? HAZARDOUS AREA
PULSAR uftra CONTROLLER /E
(] %] | dB TRANSDUCER

TRANSDUCER LABELLING
ZENER BARRIER / ZONE 1: Sira 02ATEX5104X
(ZONE 0 EEx ia ONLY) EEx m Il T6 tamb -40C to +75C

ZONE 0O: Sira 02ATEX2103X
EEx ia IIC T6 Tamb -40C to +75C

FM APPROVED TRANSDUCERS

Class I, Div. 1, Group A, B, C&D
Class Il, Div. 1, Group E, F & G

When choosing a location to mount the enclosurat imemind the following:
Ensure that th&ltra 3 is installed in a “Safe”, non-hazardous, area.

For a clear view of the LCD display it is recommeddhat it is
mounted at eye level.

The mounting surface is vibration-free.

The ambient temperature is betweefiF-4nd 148F (-20°C and
50°C).

There should be no high voltage cables or invediarse by.
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The dimensions of the wall fixing holes are as shdelow.

- Mg
Rl E
=8
o VY ~
3
S
~
P
[«}]
c
Q
£
©
ql
(o) o| —
5.94inches (151mm)

Ultra 3 should be mounted by drilling three holes suitdbtfesize 8 screws
(length to suit your application), and fixing tlaptscrew in place. Hang the
unit on this and fix the two remaining screws byo&ing the terminals
access cover to access the pre-drilled holes.
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The full dimensions of the enclosure are as shoslovia

7.40inches (188mm)

4. 61inches (117mm)

(.

L |[e]

0.28inches (Tmm) )

L]

=

DIN RAIL MONTING LUGS
(OPTIONAL CLIPS REQ'D)

]

4 off PG11 GLAND KNOCKOUTS

TO DD 0

6.30inches (160mm)

0.96" 1.89" 0.96"
(24.5mm) (48mm) (24.5mm)
5.94inches (151mm) |

P §

4.21inches (107mm)
[ T]

M16 M20

4 offt

GLAND KNOCI

M20 M20

OO0

QuUTS

1.06"

1.10"

1.18"

(27mm)

(28mm)

(30mm)
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Cable Entry

There are 4 cable gland knock-outs on the badseeofvall mountUltra 3 (3

x 0.79" (20mm), 1 x 0.63" (16mm) and 4 on the rgax 0.73" (18mm)).
Select which ones you wish to use, and remove thgrasing a circular
cutter, such as a tank cutter. Take care not tadarthe circuit board inside
while undertaking this. Do not use a hammer, as iy cause damage to
the enclosure.

It is recommended that you use suitable cable glandensure that the
ingress rating is maintained.

The Fascia mountlitra 3 should be installed by cutting a hole in the panel

as detailed below.

6.97inches (177mm) Hole centres
6.50inches (165mm) Cut-out

°
5

4 off holes 0.16inches (4mm) diameter

4.13inches {(105mm) Cut-out
3.50inches (89mm)
Hole centres

°
)
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The full dimensions of the Fascia mount enclosueeaa shown below.

7.87inches (200mm)

4.41inches (112mm)

IO

L0

L0

PULSAR .
OO J0I0ed

6.38inches (162mm)

0.59"(15mm) 2.83inches (72mm) 0.63"(16mm)

L

0.79"(20mm)

N
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The terminal strip is as detailed below. Therdss a wiring diagram inside
the terminals access cover.
BATTERY RELAYS 4-20 mA SERIAL PORT
L ELAY2 ouTt 2-Txd
COM NC ‘ + 3 - Rxd
29 30 4 -Com
@ ® ® SRS ® SECEN 1-6
®®® QOO0 0 L ) OO0
39| 40 | 41
‘—‘— COM‘ NC‘NO COM ?"QIENSSIGDUOCVER 1
= | RELAY 1 EL
MAINS Qj Mﬁﬂ
The terminal details are as illustrated below.
- POWER
510 @2
§ O |8IG.31)
£/ O |ov(30)
F SERIAL PORT(57)
<<
§ g O |+(29)
2700 |-
o O |NO®B) wh O |NO(18)
Z >
o O |INC(5) é O |NcU7)
O com@E O |com(1e)
O L3y L O |No(15)
Z >
ol O IN2 SLO [NC(14) z[ O | 4@
< ]
O ey = O |com@zy 8O | -2
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Important Information
All terminal connection screws should be tightetwed.5in.Ibs. (0.5Nm).

Care should be taken not to over tighten the screws

Power

Ultra 3 can operate from mains AC and automatically fro@ @ battery
backup in the event of power failure, or can beragge permanently from
DC or batteries.

The AC and DC wiring should be completed using ezith6 — 14AWG
(1.5-2.5mm) stranded or 16 — 14AWG (1.5-4rfnsolid wire.

An external supply isolator/circuit breaker (AC BE) must be fitted and
labelled to identify the instrument to which it ees.

Transducer

The transducer should be installed, and conneated¢ccordance with the
installation instructions contained in the Transgtudser Guide.

The entire range of, standard dB transducers aréfieg for use in
hazardous areas and different models, for eaclavaitable for use in Zone
1 or Zone 0.

Wire the transducer to tHeltra 3's transducer terminals, terminal numbers
will depend on the unit type, as follows:

Terminal Connection Deta
Unit Type Red | White | Black | Green
Power | Signal | 0 volts | Screen
Wall Mount 39 40 41 41
Fascia Mour 32 31 30 30

If splicing, it is recommended using a junction box with staddwisted,
shielded pair at 20 AWG.

When using 2 core screened extension cable, thekBlad Green wires of
the transducer should be connected to the screte @xtension cable.
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When installing a transducer in a hazardous areanspproved FM
transducer suitable for the propsed application.

All Pulsar transducers are approved for ClassV, Dj Group A, B, C & D
and Classll, Div. 1, Group E,F & G.

See transducer label for certification details.

Relay Outputs

The three relays can be programmed for a variegiarins, pump control,
or other process functions. The relay contactsadireated at 5A at 115V
AC.

Wiring should be completed by using suitable catdemeet the specified
115V AC 5A contact rating, up to maximum size oAWMG.

All connections should be such that the shortudiircapacity of the circuits
to which they are connected, is limited by fusdedaso that they do not
exceed the relay rating.

Current Output

This is an isolated (floating) mA output, of 4 -r2A or 0 - 20mA, and the
load should not exceed 50@

RS232 Serial Interface

If required, you can connect to the serial integfado operate youdltra 3
remotely.
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The mains fuse is located, inside the terminal cmnpent, to the left of
the mains terminals, as illustrated below.

BATTERY
MAINS FUSE —
1SVAC T 200mA|  +| - (&

$

The mains fuse is located under the removable catvdre bottom of the
unit, as illustrated below

AC POWER FUSE

© — ——
115VAC T 200mA

niont @
EARTHING STUD L

Pagel6



The rear metal case of the fascia unit must be coented to earth via the
earthing stud located on the rear of the unit, sedrawing above, using
wiring to meet local requirements.

Before applying AC power (mains), make sure thepsuis 115V AC.
Never operate thBltra 3 with terminal access exposed.

An external switch or circuit breaker should beaiied near to thé&lltra 3
to allow the supply to be removed during instalatand maintenance. In
addition, the relay contacts should also have enme#isolating them from
theUltra 3.

Interconnecting cables must be adequately insufareldEC 664 Category Il
installations. Strip back 30 mm of the outer insiola of the cable. Strip
5 mm of insulation from the end of each conduciwist all exposed
strands of the conductor together. Insert the mddpconductor into the
terminal block as far as it will go and tighten ttegminal block screw.
Ensure that all strands are firmly clamped in theninal block and that
there is no excess bare conductor showing, antrayp strands.

If the equipment is installed or used in a manmgrspecified in this
manual, then the protection provided by the equigm@ay be impaired.
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Before switching on, check the following:
Ultra 3 is mounted correctly and is in a ‘safe’ area.
The power supply is correctly installed.

The relays are connected correctly.

There are no user serviceable parts inklilen 3, except the mains fuse. If
you experience any problems with the unit, thenagde contact Pulsar
Process Measurement for advice.

To clean the equipment, wipe with a damp cloth.ridbuse any solvents on
the enclosure.

The unique DATEM software comes into operation@msas power is
applied, and is designed to monitamaving levelor target with the
transducer in afixed position.

If, after any period of use, it should become nsagsto move the
transducer, for any reason, from its original opegaposition, switch off
theUltra 3, before proceeding, in order to prevent any umebk updates
to the DATEM trace. If after moving the transduttes reading is not as
expected please refer @hapter 9 Troubleshooting.
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The display provides information on the current maf operation, and
status of the remote communication. While in then Riode it will display
the current level reading and its units of measweng with status
messages with regards to the Transducer, Echo tresepnd Fail Safe
Mode. Additionally it can be programmed to provistatus messages on
alarms, pumps etc. When in the Program mode th#agids used to read
information on the Menu System, Parameter Numbdrpmrameter details
and values, which can be entered. During Test Mbdalisplay is used to
monitor the simulated level. A bargraph is alsovited which will provide
a visual reading of the level, in percentage ohspa

TN

Run Mode Program Mode Test Mode  1009%]

000.000:

R D 0.0 0000000004

> REMOTE COMMUNICATOR OFF 0%

—/
<! .

1) Mode status enunciator displays the current modgpefation.

2) Main 6 digit display:
Run Mode current measurement displayed, dependent on mmuatle a
measurement unit's chosen, and value of Hot Kegtitom seleted.
Program Mode displays parameter number and values entered for
parameters.
Test Modedisplays simulated level.
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3) Auxiliary Display, scrolling twelve digit display.
Run Modeg displays measurement units (P104), status message
signal and transducer, detail of Hot Key functiefested. It can be also
programmed to provide notification messages omaand pumps
etc. for full details please refer Risplay Parametersn the relevant
parameter listing
Program Mode displays Menu and Sub Menu headings, parameter
details and options.

4) Communicator status enunciator displays the custntis of, Remote
Communicator or remote PC connection.

5) Bargraph, display, gives visual indication of measwent in % of span.

6) Levelindicators
Run Modeg indicates in which direction the level is moving.
Program Mode indicates at which level of the menu system y@uzd.

The display, on the wall and fascia unit contam same information.

There are two main operating modes for yaliira 3, Run Mode and
Program Mode. There is also d&est Mode used for checking the set-up.
All modes are now described.

This mode is used once th#tra 3 has been set up in program mode. It is
also the default mode that the unit reverts to wiheesumes operation after
a power failure.

WhenUltra 3 is switched on for the first time, it will displayn feet, the
distance from the transducer face to the targdt.rédays by default are
switched off.

After programming is complete, any relays thatsaewill operate when the
level reaches the relevant setpoint, and the LE@lischange colour (unless
specifically switched off).
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This mode is used to set up tbéira 3 or change information already set.
You must use either the built-in keypad (standamdalternatively the unit
can be set up with a PC via the RS 232 Serialfater

Entering a value for each of the parameters that ratevant to your
application provides all the programming informatio

*$

$

In the case of the wall and fascia mouni#tta 3, to enterprogram mode,
you simply enter the passcode, via the keypadyviatl by the key.
Thedefault passcodas 1997, so you would press the following:

= (1)(9)e)7)ED

There is a time-out period of 15 minutes wheprogram mode, after
which timerun mode will be resumed if you do not press any keys.

Pagal



Hot Keys

There are five hot keys on the keypad, which cand®sl to quickly access
common parameters for viewing only, while in RunddoPressing the hot
key once will display the first parameter, thene&jed pressing will display

the others, then thdltra 3 reverts to Run Mode. In program mode, they

have different functions, the functions are showloty.

I
=1

Key

Run Mode

When application is Flow,
view non-resettable totaliser.

View and reset the resettable

totaliser.

Program Mode

Not used withJltra 3.

Displays echo confidence,
echo strength, H.A.L.L.,
average noise, peak noise or
temperature.

Not used withJltra 3.

Not used withUltra 3.

Reset parameter to default
setting.

Instantaneous mA output.

Not used withra 3.

Dependant on application
displays Distance, Level,
Space, Head, Flow, Volume
Rate of change of level.

Toggle relay setpoints
betweerUltra 3's units of
brmeasure and % of span.

Not used withUltra 3.

Takes you to the last
parameter edited, when you
first enter program mode.

DS G868 0 &

Gives details of unit type,
serial number and software
revision

Enter decimal point
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Menu Keys

The menu keys have the following functions:

Menu Key  Function

1) Arrow keys for moving left and right around tmenu
system.

2) Used in test mode to simulate the level movipgnd
down.

ENTER

1) Used to confirm each action (for example sedect
menu option) or when entering a parameter number g
value.

2) Used to confirm questions asked by ybltra 3 such
as before restoring factory defaults.

CANCEL

Used to navigate up a level in the menu systempacH
to run mode.
Used to cancel a value entered in error.

Numeric Keys

These keys are used for entering numerical infdomatduring

programming.

' N N A
. J \\ J \\ J
4 N N )
\ 7 \, 7 7
' ™\ 'd ™ o ™\
\. J \\ J J
4 ) { Y r 3
MK
. v . v \. v
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There are two means of editing parameters, direatlyusing the menu
system. Each is now described.

Using the Menu System
The menu system has been designed to make the inbasfgparameters

very simple. There are two levels of meMain Menu andSub Menu.

On the display there is a line of text that displ#tye menu system. Pressing
the arrow keys scrolls the display between theléopt menu items, (as
shown below, starting at Ultra Wizard).

—»| Ultra Wizard P»Quick Setup| »| Application » Relays »| Data Logs
|
A 2
Display »| mA Output —¥»Compensation
]
\ 2
. Echo | .| Device |
Stability | Processing [ System » comm > Test
]

As you press the cursor keys to scroll left antitrigetween these, you can
press at any time, to select the desired menu headimgj{ake you to
the sub-menu.

Each of these options, along with their sub-meatssdescribed later in this
manual. When you move down into the sub-menu, yamu scroll round
using the arrow keys, press to go to the required section of
parameters.

Once you have reached the relevant section, stmaugh the parameters,
and enter the necessary information. To enter ttfiermation, use the
numeric keys and then press you will then see the message “Saved!”
If you press , then the change you made will not be saved, aad t
messageUnchanged!! will be displayed.

When you have finished, press to go back to the previous level.
When you have reached the top level, then thea 3 will ask for
confirmation before allowing you to go back intemmnode. This is done by
pressing at the display prompt.
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You can tell which part of the menu system youiaras the up/down level
indicators, (arrows) next to the bargraph will icate as follows:

Top level menu Down arrow on, to indicate you can move down.

Sub-menu Up and Down arrows on to indicate you can move up to
the top level, and down to parameter level.

Parameter Level Up arrow on, to indicate you can move up to sub-
menu level.

Parameter Editing: No arrows on.

Directly Editing Parameters

If you already know the number of the parameteat yfou wish to look at or
edit, simply type the number in at any time whileuyare in the menu
system. Thus, if you are in either the menu or mgnu level by pressing a
numeric key, you can enter the parameter numbecttirand jump straight
there. You cannot type a parameter number whifmedmeter level, only at
one of the two menu levels.

When you are at a parameter, the text line rotattsmatically displaying
the parameter name, number, the applicable uniistla@ maximum and
minimum figure you can enter. The top line shoves\hlue you are setting.

Once you have accessed a parameter, you can jeishévok at it, or change
it.

Once a parameter has been changed, press and you will see the
message Saved!. If you press , then the change you made will
not be saved, and the messagachanged!" will be displayed.

i

A

< I"#$
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Test mode is used to simulate the application amdiren that all parameters
and relay setpoints have been entered as expdateihg simulation, there
is a choice of whether the relays will change sthtrd simulation) or not
(soft simulation), but the LED’s will always changelour as programmed,
and the mA output will change in accordance to thesen mode of
operation. If you wish to test the logic of the teys that therelays are
connectedto then seledhard simulation, but if youdon't wish to change
the relay state then select aoft simulation.

There are two simulation modes, automatic and man&atomatic
simulation will move the level up and down betwesnpty level or the pre-
determinedStart Level (P983) and Pump/Control relay switch points, if
you wish to change the direction of the level mogatre.g. to go beyond
relay setpoints, this can be done by using thewarkeys. In manual
simulation, using the arrow keys will allow you maove the level up and
down as required.

To enter simulation, first go tprogram mode. Using the menu system,
select menu itemTest, then sub-menu itemSimulation’. Simply change
the value of the paramete®80to one of the following:

1= Manual soft simulation
2= Automatic soft simulation
3= Manual hard simulation
4= Automatic hard simulation

To return to program mode, press and test mode will end.

When inmanual simulation, by default test mode will move the lelg
0.1m steps. Altering thiecrement (P981) will change this value.

In automatic mode, the rate at which the level moves up andndevset by
the increment (P981) in feet, therate (P982 in minutes, which can be
changed to make the level move up and down fageyr. if increment
(P98)) is set for 0.328 feet andte (P982 is set to 1 min then the level will
increase or decrease at a rate of 0.328 feet/mirmdke the simulated level
move slower, decrease the valugriorement (P981) or increase the value
in rate (P982. To make the simulated level move faster, inczetas value
in increment (P981J) or decrease the valueriate (P982.
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The RS232 serial interface is used to communiceteden thelltra 3 and
a PC using the optional Ultra PC and other assetti®ulsar software
packages, to obtain information such as data laggimd view echo traces
upload, download and save parameter files. In gwadit can also be used to
control or obtain information using a standard RGther computer base
equipment. To do so, the settings for control aefadlows: baud rate
19,200Q 8 data bits no parity, 1 stop bits

The device should be connected as showhapter 2 Installation.

To use the device remotely, you needdg on to start, andog off when
finished. Wherogged on Ultra 3 will show ‘Remote ON on the display,
and ‘Communicator OFF” whenlogged oft

All commands should be followed by a carriage netur

The unit will respond either OK (or a value) if tbemmand is accepted, or
NO if it is not.

To log on, send the command

/ACCESS:pppp where pppp is the passcode (P922).
To log off, send the command

IACCESS:OFF

To read a parameter value, send the command

/Pxxx where xxx is the parameter you wish to reautj theUltra 3 will
respond with the parameter value.

To set a parameter, send the command

IPxxx:yy where xxx is the parameter number, andsythe value you wish
to set it to.

Pager



Examples of other commands you can use are:
/LEVEL (shows current level)

/ISPACE (shows current space)

/HEAD (shows current OCM head)

/FLOW (shows current OCM flow)
ITEMPERATURE (shows current temperature)
/CURRENTOUT (show the mA output value)
/CURRENTIN (show the mA input value)
/BACKUP1 (take backup of parameters to area 1)
/BACKUP?2 (take backup of parameters to area 2)
/RESTOREL1 (restore parameters from area 1)

/RESTORE?2 (restore parameters from area 2)
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When first installing th&Jltra 3, or subsequently moving or using the unit
on a new application, before proceeding to progitzerunit for its intended
application it is recommended that you ensuredigtarameters are at their
default values by completingFactory Defaults P930as described in the
relevant unit typgarameter guide

When you first switchHJltra 3 on, it will be reading thelistance from the
face of the transducer to the surface. It will bei¢ating infeet, as shown
on the display. All relays are set OFF.

Thedate (P931) andime (P932) inUltra 3 were set at the factory, but may
need checking, and amending if, for example thdiegjon is in a time
zone other than GMT, see relevant rarameter listing for full details.

Once you are satisfied with the installation, &ftta 3 is reading what you

would expect in terms of distance from the facethaf transducer to the
material level, then you can proceed with prograngnifor the intended

application. It is sensible to program all of treguired parameters at the
same time. The system will be then set-up.

Note that the span is automatically calculated friiva empty level, so the
empty level should be entered first.
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The Ultra Wizard menu allows you to tubiitra 3 into anyone of three
dedicated ultrasonic devices to exactly suit thgquirements of your
application.

&:

To access the Ultra Wizard you need to go fieom Mode to Program
Mode.

Enter Program Mode

First you need to go from run mode into program encdssuming the
passcode is the default 1997, then, you should #rite

= (1)9)o)7)ED

Choose Ultra Wizard

Now you need to go into the Ultra Wizard. You vgke on the menu the
words ‘Ultra Wizard’, which is the first item ondghmenu, select and press

@JS ENTER
: This takes you to the “Select Application Menuta

provides the choice of:

1 = Level or Volume measurement (Lev/Vol)
2 = Pump Control (Pump)
3 = Open channel Flow measurement (Flow)

Once you have selected the application of your aghdhe Ultra 3 will be
configured to the unit type specific to that taskalows:

Application Unit Type
1= Lev/Vol When selectedUltra 3 will be configured
as alLevel Star 11(
2 = Pump When selectedlltra 3 will be configured
as aVantage 10(
3 = Flow When selectedUltra 3 will be configured
as aFlow Oracle 16(
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If you require to set up Evel or volume application,with or without a
choice of control functions then press I” followed by “ENTER” the
message “Loading ***" will be displayed and yowltra 3 will be
configured as devel Star 110.Confirmation that configuration has been
completed will be given by the unit type, softwaegsion and serial number
being displayed briefly on the LCD and the unit aolsing to the relevant
“Quick Setup” menu.

For full details on how to programme thevel Star 110,using the Quick
Setup Menu, please proceed @hapter 5 Level/Volume. For a full
description of all features and parameters pleafer rto Chapter 8
Parameter Listing and Description.

0

The Level Star provides the ability to convert leweasurement to enable

the contents of a vessel to be displayed in voluattag with control
functions, for a complete range of vessel shapks @vailable within the
unit is a customised 32 point calibration routingiai also permits the
calculation of volume in non - standard vessels.

The Level Star 110 can measure from zero to 131fifem the face of the
transducer to the surface being monitored, depérmdethe transducer used.
The Level Star 110 can show detaildenfel, space distance,andunits of
volume on the display.

The three user-definable relays with individuapsétts can be programmed
to activate devices such as pumps or other coatpapment.

The 4-20 mA output is fully programmable to provateoutput relative to
level, space distanceor volume of the application being measured.
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If you require to set up aump application then press2* followed by
“ENTER” the message “Loading ***” will be displayednd yourUltra 3
will be configured as &antage 100.Confirmation that configuration has
been completed will be given by the unit type, wafle version and serial
number being displayed briefly on the LCD and tin& advancing to the
relevant “Quick Setup” menu.

For full details on how to programntbe Vantage 100,using the Quick
Setup Menu, please proceedGbapter 6 Pump. For a full description of
all features and parameters please refeCliapter 8 Parameter Listing
and Description.

* 00

The Vantage 100 level controller provides pump e@nwith a complete
range of pump “duties” being available.

The Vantage 100 can measure from zero to 49.Zrfmmtthe face of the
transducer to the surface being monitored, depérmaethe transducer used.
The Vantage 100 can shdewvel, spaceor distanceon the display.

The three user definable relays with individuapséits can be programmed
to activate alarms, pump starters, or other corimoipment.

The 4-20 mA output is fully programmable to provateoutput relative to
level, spaceor distance.

If you require to set up 8ow application then press3” followed by
“ENTER” the message “Loading ***” will be displayednd yourUltra 3
will be configured as &low Oracle 160.Confirmation that configuration
has been completed will be given by the unit typaftware version and
serial number being displayed briefly on the LCI &ime unit advancing to
the relevant “Quick Setup” menu.

For full details on how to programme tRlow Oracle 160,using the Quick
Setup Menu, please proceeddbapter 7 Flow. For a full description of all
features and parameters please refeCliapter 8 Parameter Listing and
Description.
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The Flow Oracle 160 open channel flowmeter provit@aprehensive flow
monitoring with data logging and control functidios a complete range of
flumes, weirs and channels. Flow calculations &Bhitish Standard
BS3680 are available within the software togethién walculations for a
wide variety of other primary elements. Also daflie within the unit is a
customised 32 point calibration routine which gigomits the flow
measurement of non - standard flumes and weirs.
The Flow Oracle 160 can measure from 0.00 m to #&0from the
transducer to the surface being monitored, depéruethe transducer used.
The Flow Oracle 160 can show detaildenfel, space distance heador
flow on the display along withtataliser if desired.
The three user-definable relays with individuapsétts can be programmed
to activate devices such as pumps, samplers, rewtalesers or other
control equipment.
The 4-20 mA output is fully programmable to provateoutput relative to
level, spacedistance, headbr flow.
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When Ultra Wizard = 1 Level/Volume

Ultra 3 is configured as a Level Star 110

This quick set-up guide shows you how to get up ramehing within a few
minutes of installing youkevel Star 110

Before proceeding ensure thaitra Wizard = 1 Level/Volume (Level Star
110). For further details see Chapter 4 Ultra Wizar

Enter Program Mode

First you need to go from run mode into program encdssuming the
passcode is the default 1997, then you should émiger

f@j[ 1 ][ 9][ 9][ 7] ENTER

Choose Quick Setup

Now you need to go into the quick setup. You widkson the display the
words ‘Ultra Wizard’, press the ‘right hand’ arrdwey and this will take you
to the ‘Quick Setup’ menu option. Try pressing eitbf the two arrow keys
to see some more menu options, but return to Qétlip, and press

I
@ ENTER
This takes you to the “Quick Setup Menu”.

)

'

ENTER
. This takes you to the common applications menu,

and a number of options will appear on the display.

Q@%
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If you have already setup a common applicatiom there will be a number
shown other than 0, and you will see messages sigomtat the current
setup is. If you want to reset this and start agaiess 0 (which will reset all
the quick setup parameters), otherwise pressing will allow you to edit
the parameters that have been set.

Choose Your Application

There are two categories of application, whichar&escribed later in this
chapter. They ar&evel or volume all with the choice of control functions
and alarms.

If you want to set-up a baslevel monitoring application, as described in
the followingexample 1 then choose 1.

If you want to set-up kevel monitoring application withcontrol relays, as
described in the followingexample 2 then choose 1 and choose either
control down (press 1) ocontrol up (press 2).

If you want to set-up &olume application, as described in the following
example 3 then choose 2.

Once you have chosen your application you will Isked a series of
guestions which are answered by choosing the apgpteption as detailed
in the flow chart below. Once all of the questidrare been answered you
will be prompted to provide further information, dstailed in the tables
below, in order to complete the programming of uhé.
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The Quick Setup Menu detailing the questions yoll e asked when
setting up your Level Star, via the Quick Setuphiewn below.

34

Quick Setuq

y
Application
1 = Level
2 = Volume

v y v
0 = No Control 1 = Control Down 2 = Control Up
I

\ 4
No. of Control Relays
1 =1 Control Relay
2 =2 Control Relay
3 =3 Control Relay

y

For each Cntl Relay
1 = Set tdRelayl
2 = Set tdRelay 2
3 = Set to Relay3

\ 4
How Many Alarm
0=No Alarms
1=0One Alarm
2=Two Alarms
3=Three Alarms
List will be truncated
according to the numbj
of Control relays
selected

!

A 4

For Each Alarm
1=High Alarm For Each Alarm
2=Low Alarm 1 =Setto Relay 1
3=HiHi Alarm [ ] 2 =SettoRelay?2
4=Lo Lo Alarm 3 = Set to Relay 3

5=Loss of Echo
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Parameter Default Description

P101 Transduc | 2 = dB¢ Type of transdcer being use

P102 Material 1 = liquid Material in the vessel, either liquid
or solid. If the solid lays flat then it
can be entered as liquid.

P104 4 = feet Select units to be used for

Measnt. Units programming measurement
information.

P105 19.685 feet | Distance from the face of the

Empty Level transducer to the material at the
bottom of the vessel.

P106 18.701 feet | Distance from the empty level (0%

Spat full) to span (100% full

If you have selected a Volume Application you wilhow be prompted to
enter details required for the calculation of volune.

Parameter Default Description
P600 0=Cyl. Flat | Shape of vessel being monitored.
Vessel Shar Bast
P601-P603 dependant on Enter Vessel dimensions as requir,
Vessel vessel shapg
Dimensions selected.
P605 7 = Cubic ft. | Selects volume units required.
Volume unit:
P607 Read Only | Displays the calculated Volume in
Max Volume P605 units
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For More Options Hit Enter

Parameter Default Description

P213/P214 Factory preset as a %| Either Alarm or Level control
Relay 1 to appropriate level Depends on application.
ON/OFF according to the span
setpoints already entered.

See tables belc
P223/P224 Factory preset as a %| Either Alarm or Level control
Relay 2 to appropriate level Depends on application.
ON/OFF according to the span
setpoints already entered.

See tables belc
P233/P234 Factory preset as a %| Either Alarm or Level control
Relay 3 to appropriate level Depends on application.
ON/OFF according to the span
setpoints already entered.

See tables belc
P830 2= 410 20 mA Determines the mA output

mA Out Range

range.
0 = Off, 1 =0 to 20mA,
2=4t020mA3=20to
OmA, 4 = 20 to 4m/

P870 32.80 feet/min Rate of maximum fill rate (s

Fill Damping above the actual fill rate of th
vessel)

P871 32.80 feet/min Rate of maximum empty ré

Empty Damping

(set above the actual emp

hte
ty

rate of the vesse
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The default values used for determining tetay setpoints when setting
Alarms andControl relays, via theQuick Setup menu are entered as a %
of span and are as follows.

e Number of Cntl Relay On Off
Application Cntl Relays Number Setpoint Setpoint
Cntl. Dowr One Control ] 80% 20%
Cntl. Down Two Control 1 80% 20%

Control ¢ 70% 20%
Cntl. Down Three Control 1 80% 20%
Control 2 70% 20%
Control ¢ 60% 20%

e Number of Cntl Relay On Off
Application ‘ (ONREIEVE Number Setpoint Setpoint
Cntl. Ut One Control ] 20% 80%
Cntl. Up Two Control 1 20% 80%

Control 2 30% 80%
Cntl. Up Three Control 1 20% 80%
Control 2 30% 80%
Control ¢ 40% 80%
Relay On Off
Function Relay I.D. Setpoint  Setpoint
Alarm HiHi 90% 85%
Alarm High 85% 80%
Alarm Low 10% 15%
Alarm LoLo 5% 10%
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A vessel, containing a liquid that has a variatiofevel that is to be
monitored, with a high level alarm set on Relagrd low level alarm set
on Relay 2.

. <«4— empty distance (P105), 11.0 feet

<4— 100%, span (P106), 10.0 feet

<4— 85%, high alarm on (P213), 8.5 feet
<4— 80% , high alarm off (P214), 8.0 feet

44— 15%, low alarm off (P224), 1.5 feet
4— 10% , low alarm on (P223), 1.0 feet

<4— 0% , empty level

In this example, when the level rises to 8.5 feddyr 1 will come on until
the level drops to 8.0 feet when it will turn offthe level drops to 1.0 feet,
then relay 2 will come on until it rises 1.5 fedten it will turn off.

The display will show the level in the tank.

The mA output will be representative of level whdmA = empty level
(0%) and 20mA = 10.0 feet (100%).

Pagkl



To program the Level Star 110 féxample 1 Level Monitoring with
alarms by using theQuick Setupmenu proceed as follows.

If required access therogram Mode
Key in thepasscodel 997and presENTER

Using the ‘right’ arrow key go to th@uick Setup menu pres&ENTER and
as prompted, by the questions, select the relegtian andENTER.

Questior Option

Level/Volume 1 =Level App
Contro 0 = No Contrc
No. of Alarm: 2 =2 Alarm:
Type Alarm : 1 = High
Alarm No 1 1 =Set Relay :
Type Alarm : 2=Low
Alarm No 2 2 = Set Relay .
Xducer (P101 2 =dB¢
Material (P102 1 = Liquid
Measnt Units (P10. | 4 =feel

Empty Level (P10¢ | 11.C (feel)
Span (P16) 10.C (fee)

Programming is now complete and the unit can hemet to the run mode,
pressCANCEL until Run Mode? Is displayed on the LCD pre&NTER,
and the Level Star 110 will return to tRein Mode.

If relay setpoints do not meet the exact requirdmehthe application, they
can be modified to suit by pressing ENTER when‘Fore Options Hit
Enter”, is displayed and entering new values tayrektpoints as required.
Alternatively the relevant relay setpoint can beessed either by the main
menu system or directly via parameter number aatd@dd as necessary.
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A vessel, containing a liquid that has a variatianlevel that is to be
monitored, and when the level reaches a specifitt pitne vessel is pumped
down, with the fluid being transferred to anothesgess. The pump will be
assigned to Relay 1 a High Alarm to Relay 2 and [&darm to Relay 3.

. <4— empty distance (P105), 11.0 feet

<4— 100%, span (P106), 10.0 feet

<4— 85%, high alarm on (P223), 8.5 feet

80%, high alarm off (P224), 8.0 feet

80%, control (down) on (P213), 8.0 feet

«— 20%, control (down) off (P214), 2.0 feet
<4— 15%, low alarm off (P234), 1.5 feet
<4— 10%, low alarm on (P233), 1.0 feet

<4— 0%, empty level

In this example, there is@ntrol relay (relay 1), which will come on if the
level rises to 8.0 feet, and go off when the ledt@ps to 2.0 feetcpntrol
down). If the level rises to 8.5 feet, then the highelealarm (relay 2) will
come on until the level drops to 8.0 feet. If thedl falls to 1.0 feet, then the
low level alarm (relay 3) will come on until thevkd rises to 1.5 feet.

Alternatively, if acontrol up application is required, then the on and off
points for the control relay are reversed, socihwetrol relay comes on when
the level is at 2.0 feet and goes off when itgi&e8.0 feet.

The display will show the level in the tank and tm& output will be
representative of level where 4mA = empty level YG#d 20mA = 10.0
feet (100%).

Pagk3



To program the Level Star 110 féixample 2 Level Monitoring and
Control by using theQuick Setupmenu proceed as follows.

If required access therogram Mode
Key in thepasscodel 997and presENTER

Using the ‘right’ arrow key go to th@uick Setup menu pres&ENTER and
as prompted, by the questions, select the relegtian andENTER.

Questior Option

Level/Volume 1= Level App

Contro 1= Control Dowi

No. of Ccntrols 1=1Rela

Control No. : 1 = Set Relay

No. of Alarms¢ 2 =2 Alarm:

Type Alarm 1 = High

Alarm No. ] 2 = Set Relay

Type Alarm : 2=Low

Alarm No. 2 The unit knows that only Relay 3 |s

available and so will automatically
set Alarm 2 to lelay 3
Xducer (P101 2 = dB¢

Material (P102 1= Liquid

Measnt Units (P10: | 4 =Fee

Empty Level (P10t | 11 (fee)

Span (P10t 10 (feel)

Programming is now complete and the unit can heamed to the run mode,
pressCANCEL until Run Mode? Is displayed on the LCD pre&NTER,
and the Level Star 110 will return to tRein Mode.

If relay setpoints do not meet the exact requirdmehthe application, they
can be modified to suit by pressing ENTER when‘Fore Options Hit
Enter”, is displayed and entering new values tayrektpoints as required.
Alternatively the relevant relay setpoint can beessed either by the main
menu system or directly via parameter number aatd@dd as necessary.
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A cylindrical tank with a diameter of 7 feet andla base that is typically
used to temporarily hold liquid, and you wish tmtinthe volume of liquid.
You also require a high and low alarm and whenekiel reaches a specific
point, the vessel is pumped down, with the fluithearansferred to another
process.

. <4— empty distance (P105), 11.0 feet

<4— 100%, span (P106), 10.0 feet

<4— 85%, high alarm on (P223), 8.5 feet

80%, high alarm off (P224), 8.0 feet
80%, control (down) on (P213), 8.0 feet

<4— 20%, control (down) off (P214), 2.0 feet
<4— 15%, low alarm off (P234), 1.5 feet
<«— 10%, low alarm on (P233), 1.0 feet

<4— 0%, empty level

In this example, there isantrol relay (relay 1), which will come on if the
level rises to 8.0 feet, and go off when the ledr@ps to 2.0 feet.cpntrol
down). If the level rises to 8.5 feet, then the highelealarm (relay 2) will
come on until the level drops to 8.0 feet. If thedl falls to 1.0 feet, then the
low level alarm (relay 3) will come on until thevkd rises to 1.5 feet.

The display will show the volume of fluid in thentaand the mA output
will be representative of Volume where 4mA = emf@90) and 20mA =
Max Volume (100%).
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To program the Level Star 110 fexample 3 Volume Application with
Control by using theQuick Setupmenu proceed as follows.

If required access therogram Mode
Key in thepasscodel 997and presENTER

Using the ‘right’ arrow key go to th@uick Setup menu pres&ENTER and
as prompted, by the questions, select the relegtian andENTER.

Questior Option

Level/Volume 2= Volume App

Contro 1= Control Dowi

No. of Control: 1=1Rela

Control No. : 1 = Set Relay

No. of Alarms¢ 2 =2 Alarm:

Type Alarm 1 1 = High

Alarm No. ] 2 = Set Relay

Type Alarm : 2=Low

Alarm No. 2 The unit knows that only Relay 3 |s

available and so will automatically sgt
Alarm 2 to Relay
Xducer (P101 2 = dB¢

Material (P102 1= Liquid

Measnt Units (P10. | 4 =feet

Empty Level (P10t | 11.C (feei)

Span (P10t 10 (fee

Vessel Shape (P6( | 0 = Cylindrical Flat Bas
Vessel Dimensions | Enter Vessel Dimensions as requested
(depends on vessel shape cha

Volume Unit: Select as requirt
Max. Volume (Read| Displays the Max Volume as calculat¢d
Only) by the Level St

This example is for a cylindrical flat-bottomed sek SeeP600 Vessel
Shapein the following Parameter Guide for a description of all the other
vessel shapes you could select. Some vessel shiepege additional
dimensions to be entered, and you will be askedhese during quick set-

up.

Programming is now complete and the unit can heamed to the run mode,
pressCANCEL until Run Mode? Is displayed on the LCD pre&NTER,
and the Level Star will return to tfi&un Mode.
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If relay setpoints do not meet the exact requirdmehthe application, they
can be modified to suit by pressing ENTER when ‘Fore Options Hit
Enter”, is displayed and entering new values tayrektpoints as required.
Alternatively the relevant relay setpoint can beessed either by the main
menu system or directly via parameter number aad@dd as necessary.
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This section outlines all parameters available ha tevel Star, as they
appear in the menu system.

Shown below is a set of charts illustrating the ysystem and location of
all parameters available in the Level Star.

For further details and full description of all pareters refer t&€hapter 8
Parameter Listing and Descriptions

—»| Ultra Wizard P»1Quick Setup| »| Application —®»| Relays »| Data Logs
]
A 4
Volume Display »1 mA Output —¥»{Compensation
|
v
. Echo R | Device R
Stability > Processing » System » comm > Test

Page48
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Operation » Distances
\ 4 A
P100 P104
Mode Measurement
+ Units
P101 v
Transducer P105
+ Empty Level
P102
Material P106
1 Span
P107
Near Blanking
P108
Far Blanking
I
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. |
Relay 1—»Relay 2—»Relay 3
— 1 [
P210 P220 P230
Type Type Type
y y y
P211 p221 P231
Function Function Function
pP212 p222 P232
Alarm ID Alarm ID Alarm ID
or or or
Pump Pump Pump
Group Group Group
P213 p223 P233
Set 1 Set 1 Set 1
P214 pP224 P234
Set 2 Set 2 Set 2
pP217 p227 P237
Closures Closures Closures
P218 p228 P238
Fail Safe Fail Safe Fail Safe
P219 P229 P239
R2 R3 R4
Max.Rate Max.Rate Max.Rate
If If If
P220=2 pP230=2 P240=2
I | |
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Temperature

Y

P580
Min. Temp

v

P581
Min. Temp.
Date

v

P582
Min. Temp.
Time

v

P583
Max. Temp.

v

P584
Max. Temp.
Date

v

P585
Max. Temp.
Time

v

P586
Current
Temperature

I
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v
Conversion » Breakpoints » Tables
i i A 4
P600 P610 P696
Vessel Shape Level Bkpt. 1 Reset
v v Bkpts.
P601 P611 v
As Required Vol. Bkpt. 1 P697
Vol. Dimension 1 + Number
+ P612, 614, 616, 618, Bkpts. Set
P602 620, 622, 624, 626, S—
As Required 628, 630, 632, 634,
Vol. Dimension 2 636, 638, 640, 642,
+ 644, 646, 648, 650,
P603 652, 654, 656, 658,
As Required 660, 662, 664, 666,
Vol. Dimension 3 668, 670
+ Level Bkpts. 2 to 31
P604 v
Calculated P613, 615, 617, 619,
Volume 621, 623, 625, 627,
+ 629, 631, 633, 635,
637, 639, 641, 643,
P605 645, 647, 649, 651,
Volume Units 653, 655, 657, 659,
+ 661, 663, 665, 667,
P606 669, 671
Correct. Factor Vol. Bkpts. 2 to 31
v v
P607 P672
Max. Volume Level Bkpt. 32
I g
P673
Vol. Bkpt. 32
I
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: |
Options »| Fail Safe —»{Auxiliary ¥ Bargraph
A\ 4 A 4 v A 4
Display Fail Mode Units Bargraph
Units + +
v P809 P11
P801 Fail Time Alarms
Decimal |1 v
Places P812
+ Pumps
P802 v
Display P813
Off+set Control
P804 P8+14
Display Misc.
Conversion
—
|
$(
Range H»Operation [»{Setpoint F»|Limits —» Trim P Fail Safe P{Allocation
]
\ 4 A + \ 4 | \ 4 A \ 4
P830 P831 P834 P836 P838 P840 P841
mA Out mA Out Low Low Low Fail Allocation
Range Mode Value Limit mA Mode
v v | Trim
P835 P836 v
High High P838
Value Limit High
|| ] mA
Trim
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Offset —» Temperature —» Velocity
A 4 Y A 4
P851 P852 P860
Measurement Temperature Sound
Offset Source Velocity
P854 P861
Fixed Calibration
Temperature Distance 1
| | 1
Damping » Indicator > Rate »  Filters
\ 4 A \ 4 \ 4
P870 P872 P874 P880
Fill Fill Rate Update Gate Mode
Damping Indicator + +
y v P875 P8sL
P871 P873 Rate Time Fixed Distance
Empty Empty + +
Damping Indicator P876 P8s2
S Rate Distance Process Filter
P877 P884
Rate Value Peak Percent
¥ —
P878
Lower Cutoff
| |
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Xdr. 1 Status

y

P900
Xdr. 1 Status

v

P901
Echo
Confidence

v

P902
Echo Strength

v

P903
Average Noise

v

P904
Peak Noise

v

P905
Sensitivity

v

P906
Side Clearance
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v
Date .
Passcode || Backup [y S)l/s;em & CLIIED N Dsayll_ght a
nro Time olour aving
\ 4 \ 4 A 4 \ 4 \ 4 \ 4
P921 P925 P926 P931 P935 P970
Enable Code Parameter Software Date off DST
v Backup Revision v Colour Enable
P92 v 932 v v
Passcode p927 Time P936 P971
] Hardware v Alarm DST
Revision P933 Colour Difference
+ Date + +
p928 Format P937 P972
Serial ] Pump DST
Nul’iber Colour Start Time
P929 P938 P973
Site Control Start Day
Ident. Colour v
v v Po74
P930 P939 Start Week
Factory Misc. +
Default Colour 5975
S— ! Start
Month
P976
DST
End Time
P77
End Day
P978
End Week
P979
End Month
|
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RS232 RS485 Set Up .| Remote
Set Up (Optional) Alarm
1
v I ! —
P061 If Comms. Type If Comms. Type P144
Comms Baud MODBUS PROFIBUS Call Type
P145
P130
Device Mode Tel. No. 1
¥ v
P131 P146
Protocol 1 Tel. ?0' 2
Y PEE P147
P132 Device Address
Device Address Tel. :0' 3
P133 _P148
Device Baud Tlmei Out
+ P149
P134
Parity Retry No.
v —
P135
Stop Bit
P136
Data Format
P137 v
_ Delay P143
(milliseconds) Address Lock
| 1
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Simulation » Hardware
\ 4 \ 4
P980 P990
Simulate Self Test
pPog1 P991
Increment Hardware Test
P982 P992
Rate mA Out Test
P983 P994
Start Level Transducer Test
Pog4 P995
Incremental Keys Test
Change +
I P996
Relay Test
I
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When Ultra Wizard = 2 Pump

Ultra 3 is configured as a Vantage 100
34

This quick set-up guide shows you how to get up ramehing within a few
minutes of installing youvantage 100

Before proceeding ensure thditra Wizard = 2 Pump (Vantage 100). For
further details see Chapter 4 Ultra Wizard.

Enter Program Mode

First you need to go from run mode into program encdssuming the
passcode is the default 1997, then you should émiger

= (1)9)o)7)ED

Choose Quick Setup

Now you need to go into the quick setup. You widkson the display the
words ‘Ultra Wizard’, press the ‘right hand’ arrdwy and this will take you
to the ‘Quick Setup’ menu option. Try pressing eitbf the two arrow keys
to see some more menu options, but return to Qétlp, and press

@JS ENTER
: This takes you to the “Quick Setup Menu”.

)

N
@ ENTER
This takes you to the common applications menu,

and a number of options will appear on the display.
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If you have already setup a common applicatiom there will be a number
shown other than 0, and you will see messages sigomtat the current
setup is. If you want to reset this and start agaiess 0 (which will reset all
the quick setup parameters), otherwise pressing will allow you to edit
the parameters that have been set.

Choose Your Application

There are three categories of application, whiehadirdescribed later in this
chapter. They arkevel, pump down (sump control) opump up (reservoir
control) all with the choice of alarms.

If you want to set-up a baslevel monitoring application, as described in
the followingexample 1 then choose 1.

If you want to set-up pump down (sump control) application, as described
in the followingexample 2then choose 2.

If you want to set-up gpump up (reservoir control) application, as
described in the followingxample 3then choose 3.

Once you have chosen your application you will Isked a series of
guestions which are answered by choosing the apgpteption as detailed
in the flow chart below. Once all of the questidrare been answered you
will be prompted to provide further information, dstailed in the tables
below, in order to complete the programming of uhé.
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The Quick Setup Menu detailing the questions yoll e asked when
setting up your Vantage 100 unit, via the Quickupas shown below.

34
Quick Setur
v Y v
1= Level 2 = Pump Down 3 =Pump Up
[
v
Pump Duty

How Many Pumps
1 =0One Pump

For eachPump
1 = Set tdRelayl
2 = Set tdRelay 2
3 = Set to Relay3

A 4

A 4

How Many Alarm
0=No Alarms
1=0One Alarm
2=Two Alarms

3=Three Alarms

List will be truncated
according to the numb|
of Control relays

selected

2 = Two Pumps
3 = Three Pumps

1 = Fixed Duty Assist]
2 = Fixed Duty Backup
3 = Alt Duty Assist
4 = Alt Duty Backup
5 = Duty Backup & As
6 = Serv Ratio Dutysg
7=Serv Ratio Duty B’u
8 = FOFO Alt Duty Asg

v

For Each Alarm
1=High Alarm
2=Low Alarm
3=Hi Hi Alarm
4=Lo Lo Alarm

5=Loss of Echo

For Each Alarm
1=Setto Relay 1

—» 2=SettoRelay 2

3 =Setto Relay 3
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Parameter Default Description
P101 Transduc | 2 = dB¢ Type of transducer being us
P104 4 = feet Select units to be used for
Measnt. Units programming measurement
information.
P105 19.685 feet | Distance from the face of the
Empty Level transducer to the material at the
bottom of the vesst
P106 18.701 feet | Distance from the empty level (0%
Spar full) to span (100% full
For More Options Hit Enter
Parameter Default Description
P213/P214 Factory preset as a %| Either Alarm or Pump control.
Relay 1 to appropriate level Depends on application.
ON/OFF according to the span
setpoints already entered.
See tables belc
P223/ P224 Factory preset as a %| Either Alarm or Pump control.
Relay 2 to appropriate level Depends on application.
ON/OFF according to the span
setpoints already entered.
See tables belc
P233/P234 Factory preset as a %| Either Alarm or Pump control.
Relay 3 to appropriate level Depends on application.
ON/OFF according to the span
setpoints already entered.
See tables belc
P830 2=41t0 20 mA Determines the mA output
mA Out Range range.
0 = Off, 1 = 0 to 20mA,
2=4t020mA3=20to
OmA, 4 = 20 to 4m/
P870 32.8084 feet/min Rate of maximum fill rate (3
Fill Damping above the actual fill rate of th
vessel)
P871 32.8084 feet/min Rate of maximum empty r
Empty Damping (set above the actual emp
rate of the vesse

hte
ty
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The default values used for determining tetay setpoints when setting
Alarms andPump relays, via the&Quick Setup menu are entered as a % of
span and are as follows.

o Number of Pump On Off
Application Pumps Number ‘ Setpoint ‘ Setpoin
Pump Dowi | One Pump : 50% 20%
Pump Down | Two Pump 1 50% 20%

Pump : 70% 20%
Pump Down | Three Pump 1 50% 20%
Pump 2 60% 20%
Pump 70% 20%

Application ~ Number of On Off
Pumps Setpoinl | Setpoint
Pump Ut One Pump : 50% 80%
Pump Up Two Pump 1 50% 80%
Pump . 30% 80%
Pump Up Three Pump 1 50% 80%
Pump 2 40% 80%
Pump ¢ 30% 80%
Relay On Off
Function Relay 1.D. Setpoint = Setpoint
Alarm High 85% 80%
Alarm Low 10% 15%
Alarm LoLo 5% 10%
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A vessel, containing a liquid that has a variatiolevel that is to be
monitored, with a high level alarm set on Relagrd low level alarm set
on Relay 2.

. <4— empty distance (P105), 11.0 feet

<— 100%, span (P106), 10.0 feet

4— 85%, high alarm on (P213), 8.5 feet
<4— 80%, high alarm off (P214), 8.0 feet

<4— 15%, low alarm off (P224), 1.5 feet
4— 10% , low alarm on (P223), 1.0 feet

<4— 0%, empty level

In this example, when the level rises to 8.5 fesly 1 will come on until
the level drops to 8.0 feet when it will turn dffthe level drops to 1.0 feet,
then relay 2 will come on until it rises 1.5 fewhen it will turn off.

The display will show the level in the tank.

The mA output will be representative of level whdmA = empty level
(0%) and 20mA = 10.0 feet (100%).
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To program the Vantage 100 fddxample 1 Level Monitoring with
alarms by using theQuick Setupmenu proceed as follows.

If required access thHerogram Mode
Key in thepasscodel997and presENTER

Using the ‘right’ arrow key go to thQuick Setup menu presENTER and
as prompted, by the questions, select the rele@iun andENTER.

Questior Option

Level, Pump Up or Dow | 1 = Level App
No. of Alarm: 2=2Alarm
Type Alarm 1 = High
Alarm No 1 1 = Set Relay :
Type Alarm ¢ 2=Low
Alarm No ¢ 2 = Set Relay .
Xducer (P101 2=dB¢
Material (P102 1 = Liquid
Measnt Units (P10: 4 =fee!

Empty Level (P10t 11.C (fee)
Span (P10¢ 10.C (fee)

Programming is now complete and the unit can hemed to the run mode,
pressCANCEL until Run Mode? Is displayed on the LCD preENTER,
and the Vantage 100 will return to tRein Mode.

If relay setpoints do not meet the exact requirgmehthe application, they
can be modified to suit by pressing ENTER when “Fore Options Hit
Enter”, is displayed and entering new values tayrektpoints as required.
Alternatively the relevant relay setpoint can beessed either by the main
menu system or directly via parameter number aat@bd as necessary.
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6% % 7% 8
A sump is typically used to temporarily hold watereffluent, and when the
level reaches a specific point, the sump is pumgean, with the fluid
being transferred to another process.

. <4— empty distance (P105), 11.0 feet

)

<4—— 100%, span (P106), 10.0 feet

85% , high alarm on (P233), 8.5 feet
80% , high alarm off (P234), 8.0 feet

50%, pump 2 on (P 223), 5.0 feet

30%, pump 1 on (P 213), 3.0 feet

20% , pump 1+2 off (P214, 224), 2.0 feet

0% , empty level

In this example, there are two pumps, which willde¢ toalternate duty
assist so they come on alternately. Pump 1 is to béosetlay 1, pump 2 to
relay 2, and the high level alarm to relay 3.

This will operate as follows. During normal opeoatipump 1 will come
on at 3.0 feet, and pump down to 2.0 feet. Theosetp are then shifted to
pump 2, which will come on first next time.

During peak periods, whegpump 1 cannot copepump 1 will come on at
3.0 feet,pump 2 will come on at 5.0 feet, and pump down to 2.QG.fébe
setpoints are then shiftedpamp 2, which will come orfirst next time.

If neither pump can cope, and the level rises ¥of@et, then the alarm relay
(relay 3) will come on, and go off when the levalld to 8.0 feet. This will
indicate insufficient capacity of the pumps.

The display will show the level in the sump and thé& output will be
representative of level where 4mA = empty level Y0&d 20mA = 10.0
feet (100%)
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To program the Vantage 100 fexample 2 Sump control (pump down)
using theQuick Setupmenu proceed as follows.

If required access thHerogram Mode
Key in thepasscodel997and presENTER

Using the ‘right’ arrow key go tQuick Setup menu pres&ENTER and as
prompted, by the questions, select the relevaibpindENTER.

Questior Option

Level, Pump Up or Dow | 2 = Pump Dow

No. of Pump 2=2Pump

Pump Dut 3 = Alt DutAss

Pump No. 1 = Set to Relay

Pump No. . 2 = Set to Relay

No. of Alarm: 1=1 Alarn

Type Alarm 1 = Higt

Alarm No.1 The unit will know that only Relay 8

is available and so will automatically
set Alarm 1 to Relay

Xducer (P101 2 = dB¢
Measnt Units (P10 4 =feel
Empty Level (P10t 11.C (fee)
Span (P10¢ 10 (feel)

Programming is now complete and the unit can h@met to the run mode,
pressCANCEL until Run Mode? Is displayed on the LCD preENTER,
and the Vantage 100 will return to tRein Mode.

If relay setpoints do not meet the exact requirdmehthe application, they
can be modified to suit by pressing ENTER wh&fgr More Options Hit
Enter”, is displayed , and entering new valuesetay setpoints as required.
Alternatively the relevant relay setpoint can beessed either by the main
menu system or directly via parameter number amat@bd as necessary.
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A reservoir is typically used to temporarily holduid, and when the level
reaches a specific low point, the reservoir is pedhpp.

i <« empty distance (P105), 11.0 feet

|

+— 100%, span (P106), 10.0 feet

4—80%, pump 1+2 off (P224, 234), 8.0 feet
<— 70%, pump 1 on (P 223), 7.0 feet

<4— 50%, pump 2 on (P 233), 5.0 feet

<+— 15% , low alarm off (P214), 1.5 feet
| <4—  10%, low alarm on (P213), 1.0 feet
<4+— 0%, empty level

In this example, there are two pumps, which will de to alternate duty
assist, so they come on alternately. Pump 1 i®tseb to relay 2, pump 2 to
relay 3, and the low level alarm to relay 1.

This will operate as follows:

During normal operatiorpump 1 will come on at 7.0 feet, and pump up to
8.0 feet. The setpoints are then shiftegpionp 2, which will come orfirst
next time.

During peak periods, whegpump 1 cannot copepump 1 will come on at
7.0 feet,pump 2 will come on at 5.0 feet and pump up to 8.0 fedte T
setpoints are then shiftedpamp 2, which will come orfirst next time.

If both pumps cannot cope, and the level falls 1 feet, then the alarm
relay (relay 1) will come on, and go off when thedl rises to 1.5 feet. This
will indicate insufficient capacity of the pumps.

The display will show the level in the sump and thé& output will be
representative of level where 4mA = empty level Y0&d 20mA = 10.0
feet (100%)
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To program the Vantage 100 feaxkample 3 Reservoir Control (pump up)
by using theQuick Setupmenu proceed as follows.

If required access thHerogram Mode
Key in thepasscodel997and presENTER

Using the ‘right arrow key go tQuick Setup menu presENTER and as
prompted, by the questions, select the relevaibpindENTER.

Questior Option

Level, Pump Up or Dow | 3=Pump U

No. of Pump 2=2Pump

Pump Dut 3 = Alt DutAss

Pump No. 1 = Set to Relay

Pump No. . 2 = Set to Relay

No. of Alarm: 1=1 Alarn

Type Alarm 2=Low

Alarm No.1 The unit will know that only Relay 1

is available and so will automatically
set Alarm 1 to Relay

Xducer (P101 2 =dBE€
Measnt Units (P10 4 =feel
Empty Level (P10t 11.C (fee)
Span (P10¢ 10 (feel)

Programming is now complete and the unit can h@met to the run mode,
pressCANCEL until Run Mode? Is displayed on the LCD preENTER,
and the Vantage 100 will return to tRein Mode.

If relay setpoints do not meet the exact requirdmehthe application, they
can be modified to suit by pressing ENTER wh&fgr More Options Hit
Enter”, is displayed , and entering new valuesetay setpoints as required.
Alternatively the relevant relay setpoint can beessed either by the main
menu system or directly via parameter number aat@bd as necessary.
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This section outlines all parameters availableh@ Yantage 100, as they
appear in the menu system.

Shown below is a set of charts illustrating the ysystem and location of
all parameters available in the Vantage 100.

For further details and full description of all pareters refer t&€hapter 8
Parameter Listing and Descriptions

0

—»| Ultra Wizard P»1Quick Setup| »| Application —®»| Relays »| Data Logs
]
A
Display »1 mA Output —¥»{Compensation
|
v
. Echo R | Device R
Stability > Processing » System » comm > Test
I
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v

Operation Distances
A\ 4 A
P100 P104
Mode Measurement
+ Units
P101 +
Transducer P105
v Empty Level
P102 v
Material P106
I Span
P107
Near Blanking
P108
Far Blanking
I

Pagél



v

Relay 1—»Relay 2—»Relay 3
| v [
P210 P220 P230
Type Type Type
y y A
pP211 P221 P231
Function Function Function
p212 pP222 P232
Alarm ID Alarm ID Alarm ID
or or or
Pump Pump Pump
Group Group Group
pP213 P223 P233
Set 1 Set 1 Set 1
pP214 pP224 P234
Set 2 Set 2 Set 2
pP215 P225 P235
Set 3 Set 3 Set 3
As As As
Required Required Required
P216 P226 P236
Allocat. Allocat. Allocat.
p217 pP227 P237
Closures Closures Closures
p218 P228 P238
Fail Safe Fail Safe Fail Safe
P219 P229 P239
R1 R2 R3
Max.Rate Max.Rate Max.Rate
If If If
pP210=2 P220=2 P230=2
| ] —
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Temperature

Y

P580
Min. Temp

v

P581
Min. Temp.
Date

v

P582
Min. Temp.
Time

v

P583
Max. Temp.

v

P584
Max. Temp.
Date

v

P585
Max. Temp.
Time

v

P586
Current
Temperature

I
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Options P Fail Safe —»Auxiliary
A 4 A 4 \ 4
P800 P808 P810
Display Fail Mode Units
Units + +

+ P809 P811
P801 Fail Time Alarms
Decimal I +
Places P81z
+ Pumps
P802 +
Display P83
Off+set Control
P804 Piil. 2
Display Misc.
Conversion T
1

$(
v
Range (»Operation (> Setpoint »{Limits ¥ Trim p{Fail Safe
1|
A A + \ 4 Y A 4
P830 P831 P834 P836 P838 P840
mA Out mA Out Low Low Low Fail
Range Mode Value Limit mA Mode
v v Trim
P835 P836 v
High High P838
Value Limit High
I ] mA
Trim
I
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. |
Offset —» Temperature —»{ Velocity
\ 4 \ 4 A
P851 P852 P860
Measurement Temperature Sound
Offset Source Velocity
P854
Fixed
Temperature
I
. |
Damping » Indicator > Rate »  Filters
A 4 \ 4 \ 4 \ 4
P870 P872 P874 P880
Fill Fill Rate Update Gate Mode
Damping Indicator + v
y v P875 P8s1
P871 pP873 Rate Time Fixed Distance
Empty Empty + +
Damping Indicator P876 pP882
— Rate Distance Process Filter
pP877 P884
Rate Value Peak Percent
v | |
P878
Lower Cutoff
| 1
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Xdr. 1 Status

A 4

P900
Xdr. 1 Status

v

P9o01
Echo
Confidence

v

P902
Echo Strength

v

P903
Average Noise

v

P904
Peak Noise

v

P905
Sensitivity

v

P906
Side Clearance

I
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v
Date .
Passcode |p| Backup | S)l/s;em & CLIIED N Dsayll_ght a
. olour avin
nto Time 9
\ 4 A A 4 \ 4 \ 4 \ 4
P921 P925 P926 P931 P935 P970
Enable Code Parameter Software Date off DST
v Backup Revision v Colour Enable
P922 v P32 v v
Passcode P927 Time P936 P971
|1 Hardware v Alarm DST
Revision 5933 Colour Difference
+ Date + +
p928 Format P937 P972
Serial ] Pump DST
Number Colour Start Time
P929 P938 P973
Site Control Start Day
Ident. Colour v
v v PO74
P930 P939 Start Week
Factory Misc. v
Default Colour P975
S S— Start
Month
P976
DST
End Time
P977
End Day
P978
End Week
P979
End Month
|
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v
RS232 RS485 Set Up .| Remote
Set Up (Optional) | Alarm
1
v I v — 3
P061 If Comms. Type If Comms. Type P144
Comms Baud MODBUS PROFIBUS Call Type
1|
+ P145
D P1sD Tel. No. 1
evice Mode
¥ v
P131 P146
Protocol il Tel. EO- 2
pf32 R P147
Device Address
Device Address Tel. ?0- 3
P133 _ P148
Device Baud Tlmei Out
Pié4 P149
Parity Retry No.
v I
P135
Stop Bit
P136
Data Format
P137 v
el P143
(milliseconds) Address Lock
! E—
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v
Simulation » Hardware
\ 4 \ 4
P980 P990
Simulate Self Test
P98l P991
Increment Hardware Test
P982 P992
Rate mA Out Test
P983 P994
Start Level Transducer Test
P984 P995
Incremental Keys Test
Change +
R P996
Relay Test
I
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When Ultra Wizard = 3
Ultra 3 is configured as a Flow Oracle
34

This quick set-up guide shows you how to get up ramehing within a few
minutes of installing youFlow Oracle 16Q

Enter Program Mode

First you need to go from run mode into program encdssuming the
passcode is the default 1997, then you should émniter

Before proceeding ensure thdltra Wizard = 3 Flow (Oracle 160). For
further details see Chapter 4 Ultra Wizard.

= (1)9)o)7)ED

Choose Quick Setup

Now you need to go into the quick setup. You widkson the display the
words ‘Ultra Wizard’, press the ‘right hand’ arrdwy and this will take you
to the ‘Quick Setup’ menu option. Try pressing eitbf the two arrow keys
to see some more menu options, but return to Qétlp, and press

@JS ENTER
: This takes you to the “Quick Setup Menu”.

)

N
@ ENTER
This takes you to the common applications menu

and a number of options will appear on the display.
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If you have already setup a common applicatiom there will be a number
shown other than 0, and you will see messages sigomtat the current
setup is. If you want to reset this and start agaiess 0 (which will reset all
the quick setup parameters), otherwise pressing will allow you to edit
the parameters that have been set.

Choose Your Application

There are five categories ¢frimary MeasuringDevice, which are all
described in this chapter. They amgponential BS3860 flumes BS3860
weirs, special and universal.

Calculations for flow can be performed using absolor ratiometric
calculations. The answer will be the same, theaghof calculation method
being limited to the amount of information availablith regards to the
primary measuring device.

For ratiometric calculation it is normally sufficieto know the maximum
flow at maximum head for the device in questionl #pes of primary
measuring devices can be set up with a choiceaofrel.

If you want to set-up a basiexponential device as described in the
following example 1 then choose 1. You then need to selectptiaary
measuring devicefor your application from the following availabl@tions:
suppressed rectangular weir cipolletti (trapezoidal) weir, venturi
flume, parshall flume, leopold lagco flume V notch weir or other, for
any other type oéxponential device.

To set-up an application forBS3680 flume as described in the following
example 2 then choose 2. You then need to selecptireary measuring
device for your application from the following available ptions:
rectangular flume with or without hump, U-throated flume with or
without hump.

To set-up an application for BS3680 weir as described in the following
example 3 then choose 3. You then need to selecptireary measuring
device for your application from the following available ptions:
rectangular weir, V notch 90 degreeV notch 53 degree 8 minutesr aV
notch 28 degree 4 minutes
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To set-up an application for a device containedpecial choose 5. You
then need to select tipgimary measuring devicefor your application from
the following available optionspalmer bowlus flume, H-flume or aV
notch, other than BS3680.

For devices which do not match any of the abovéocdgswthe application can
be setup using aniversal flow calculation, to select this option choose 6.
You then need to select theimary measuring devicefor your application
from the following available optionsinear flow or curved flow.

Once you have chosen your application you will Is&ed a series of
guestions which are answered by choosing the appteption as detailed
in the flow chart below. Once all of the questidra/e been answered you
will be prompted to provide further information, dstailed in the tables
below, in order to complete the programming of thé.
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The Quick Setup Menu detailing the questions ydulve asked, when setting up
your Flow Oracle 160, via the Quick Setup is shd&tow.

34

Quick Setur
v

PMD Type
0 = Off (No Calculation
1 = Exponential

2 =BS3680 Flumes
3 =BS3680 Weirs

4 = Not Available

5 = Special
v 6 = Universal v
Exponential BS3680 Weirs
1 = Supp. Rect. 1 = Rectangular
2 = Trapezoid \ 4 2 =V-Notch 90 (Full 90°)
3 =Venturi 4 = BS3680 Flumes 3 = V-Notch 538’ (Half 90°)
Parshall 1 = Rectangular 4 = V-Notch 284’ (Qtr 90°)
5= Leopold L. —1 2=Rect. + Hump 5 = Broad Crested
6 = V-Notch 3 = U-Throat
7 = Othe 4 = U-Throat + Hump
v
Special Universal
1 = Palmer Bowlus 1 = Linear flow
2=H-Flume [* 2 = Curved flow
3 = V-Notch Angle

v

Calculation
1 =Absolute <
2 = Ratiometric

v

How Many Alarms
0 = No Alarms

1 =One Alarm

2 = Two Alarms

3 = Three Alarm

\ 4

For Each Alarm

1 = High Alarm For Each Alarm

2 = Low Alarm 1 =Setto Relay 1
3=HiHiAlarm [ ®| 2=SettoRelay?2
4 =10 Lo Alarm 3 =Setto Relay 3

5 = Loss of Echo
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Parameter Default Description
P101 1=dB Mach 3| Type of Transducer to be used.
Transduce
P706 6 = MilUSG | Units of flow as on display and use
Volume Units for calculations.
1=litres 2 = cubic metres
3=cubic feet 4 = UK gallons
5=US gallons 6 = MiLUSG
pP707 4 = per day Units of time that volume units will
Time Units be displayed and calculated in.
1= units/sec. 2= units/min.
3= units/hour 4= units/day
P104 5 =inches Units used to enter dimensions, an

Measnt Units

displayed where appropriate.

1 =metres 2 = centimetres
3 = millimetres 4 =feet

5 =inche

[¢)

[®)

P105 95.472 inches | Distance from the end of the

Empty Level transducer horn (dB Mach 3) or fac|
of the transducer to the material at
the bottom of the measuring eleme

P703 0.000 inches | Distance from empty point (P105) t

Minimum zero flow.

Head

P704 95.472 inches | Distance from zero flow to max

Max Head flow. It should be noted that any
change to P704 updates P106 Spal
and vice versa.

P824 1=0On Enables the flow totaliser, P820,

Totaliser options aré=0ff, 1=0n. Note this

Enable totaliser can be viewed during run
via the totaliser “Hot Key” It can be
reset but only via P820, while in
“program mode”.

P816 1=Yes Enables the totaliser to be displaye

Totaliser (R)

in the auxiliary display while in “run
mode”. Note this totaliser is
“resettable”, while in “run mode”,

[oN

via the totaliser hot key.
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Parameter
P823
Totaliser
Multiplier

Default
1=/1000

Description
Sets the factor by which the
calculated volume will be divided o
multiplied by before being displaye

1=/1000 2=/100
3=/10 4=*1

5=*10 6 = *100

7 =%*1,000 8 =*10,000

9 =*100,000 10 =*1,000,00

The remaining parameters required to finalise #tepsof your application
will follow on immediately from the above. Thesergaeters relate to
details required to carry out the calculation flowf and will be dependent
on the Primary Measuring Device chosen and the odethf calculation

chosen, please enter values for the parameterggwttas requested.

—

t

Parameter Default Description

P705 0.000 When requested enter the known

Max. Flow maximum flowrate, in units of volume
(P706) and Time (P707) which occurs 8
maximum head (P704)

P710 0 When requested enter, in measuremen

Dim. “A” units, P104, the required dimensic

P711 0 When requested enter, in measuremen

Dim. “B” units, P104, the required dimensic

P712 0 When requested enter, in measuremen

Dim. “C” units, P104, the required dimensic

P713 0 When requested enter, in measuremen

Dim. “D” units, P104, the required dimensic

P717 Dependent on Where available the Flow Oracle will

Exponent chosen PMD | automatically enter the default exponen
value for the PMD chosen, but this can
changed if required. When
P700 = 7 (Other), enter the exponent
value as defined by the manufacturer o
the PMD.

pP718 Enter the ‘K’ factor for the PMD,

K Factor obtained from the manufacture’s
specificatiol, if required
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For More Options Hit Enter

Parameter Set Value Description
P213/P214 | depends on | Setrequired Alarm Setpoints.
Relay 1 application
ON/OFF
P223 /P224 | depends on | Setrequired Alarm Setpoints.
Relay 2 application
ON/OFF
P233/P234 | depends on | Setrequired Alarm Setpoints.
Relay 3 application
ON/OFF
P708 Flow 2 Set the number of decimal points requiled
Decima in the flow rate disple
P709 Flow 5.00% Enter, as a percentage of maximum flow,
Cut Off the minimum flow rate to be added to the

totaliser.

P830 2=410 20 What the mA output uses for the range.
mA Out mA 0= Off, 1=0to 20 mA, 2= 4 to 20 mA,
Rangt 3=20t0 0 mA, 4= 20 t0 4 m/
P870 393.7 Rate of maximum fill rate (set above the
Fill Dampin¢ | inched/min actual fill rateof the vessel
P871 393.7 inches | Rate of maximum empty rate (set above
Empty feet/min the actual empty rate of the vessel).
Dampinc

The default values used for determining tetay setpoints when setting
Alarm relays, via th&uick Setup menu are entered as a % of span and are
as follows.

. On
Relay Function Alarm ID Setpoint Setpoint
Alarm Hi Hi 90% 85%
Alarm High 85% 80%
Alarm Low 10% 15%
Alarm Lo Lo 5% 10%
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If the primary measuring device is a simple expoiatrdevice then an
exponent value is required. The Flow Oracle 160 automatically enter
the exponent value for the device chosen as détailthe table below.

Exponent Type Exponent P717

Suppressed Rectangular 1.50
Weir Automatically
(Without End Contractions) set
Cipolletti (Trapezoidal) Weir 1.50
o Y Automatically
set

Parshall Flume Automatically
calculated
according to
throat size

Venturi Flume 1.50
Automatically
set

Leopold Lagco Flume 1.55

\/

Other As per manufacturer Value to be set
as required via
P717

Contracted Rectangular Welir 1.50
(With End Contractions)
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$

The transducer must be above thaximum head P704by at least the near
blanking distance P107

For Suppressed/ Contracted Rectangular Trapezoidal and V-notch,
weirs, the head is measuragstream at a minimum distance & times
maximum headfrom the weir plate to ensure the surface of theidi is not
affected by turbulence or drawdown. (Se&VvG. 1)

3 x hmax

W‘ |
ﬁ FLOW (q) mumip

DRWG. 1.

In the case of &enturi flume the point of measurement shouldl5® mm

(6 inches) upstreamfrom the beginning of theonverging sectionand for

a Parshall flume 2/3 the length of the converging sectionpstream of the
throat section. SeerRWG 2and3)

%

FLOW (q) megp
VENTURI FLUME
DRWG. 2.
L
2/3L
FLOW (q) memip
PARSHALL FLUME

DRWG. 3.
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For aLeopald Lagcoflume the head is measured at a pajpdtream of the
beginning of the converging section as detailedhim table below. (See

DRWG 4)
Flume Siz Point of Measureme
Mm inche: mm inche:
100-305| 4-12 25 1.C
38C 15 32 1.3
45k 18 38 1.5
53C 21 44 1.8
61C 24 51 2.1
76C 30 64 2.5
91t 36 76 3.C
106~ 42 89 3.t
122C 48 10z 4.C
137C 54 114 4.5
152C 60 127 5.C
167¢ 66 14C 5.5
183C 72 152 6.C
POINT OF
MEASUREMENT
THROAT

FLOW (q) mepn.

CONVERGING DIVERGING
TRANSDUCER MOUNTED DRWG 4
MINIMUM BLANKING DISTANCE (P107) S
ABOVE MAX. HEAD

When anyOther device is chosen please consult the manufacturéneo
device for details of where the point of measurenséiould be located but
ensure that it is chosen such that the surfacheofiquid is not effected by
turbulence or drawdown.
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ABSOLUTE

If the flow calculation is to babsoluteP702= 1 the flow will be calculated
using the formula (s) as follows:

Exponent Typ Formule Exponent K Factol
Suppressed Q=KLh* 1.50 Automatically
Rectangular Where: Automatically | calculated,
Weir Q =Flow selected by dependent on
(Without End K=K factor Flow Oracle | measurement,
Contractions) L=crest length of weir flow and time

h=head units chosen.
*=exponent
Cipolletti Q=KLh* 1.50 Automatically
(Trapezoidal) Where: Automatically | calculated,
Weir Q =Flow selected by dependent on
K=K factor Flow Oracle measurement,
L=crest length of weir flow and time
h=head units chosen.
*=exponent
Venturi Flume | Q=Kh* 1.50 Enter value of
Where: Automatically | K Factor (P718)
Q =Flow selected by as required
K=K factor Flow Oracle
h=head
*=exponen
Parshall Flume | Q=Kh* Automatically | Automatically
Where: calculated calculated,
Q =Flow dependent on | dependent on
K=K factor throat size throat size and
h=head (P719) measurement,
*=exponent flow and time
units choser
Leopold Lagco | Q=KD”%>h* 1.55 Automatically
Flume Where: Automatically | calculated,
Q =Flow selected by dependent on
K=K factor Flow Oracle measurement,

D=pipe diameter
h=head
*=exponen

flow and time
units chosen.
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Exponent Typ Formule Exponent K Facto

V-Notch Weir Q=KHK 2.50 Automatically
Where: Automatically | calculated,
Q =Flow selected by dependent on
K=K factor Flow Oracle measurement,
h=head flow and time
*=exponen units chosen

Other Q=KH Enter value as| Enter value as

required required

Contracted Q=K(L-0.2*h)h" 1.50 Automatically

Rectangular Where: Automatically | calculated,

Weir (With End | Q =Flow selected by dependent on

Contractions) K=K factor Flow Oracle | measurement,
L=crest length of weir flow and time
h=head units chosen.
*=exponent

RATIOMETRIC

If the flow calculation is to beatiometric P702 = 2 the flow will be
calculated using the formula: q z@h/hea)”

Where: q

= flowrate

g ca= flowrate atmaximum head(705)

h

= head

h ca = maximum head(P7049
= exponent (determined as in absolute caiculabove)

X
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In this example it is required to calculate thewfldthrough a Simple
Exponential Device, which on this occasion is a dtéth Weir. Ratiometric
calculation will be used, in orderto use the custsmdeclared maximum
flow, there is no requirement for alarms and tlsvflate is to be displayed
in millions of US gallons/day. The totaliser is tecord the flow in
thousands of US gallons and is to be displayed,the Resetteble Totalisier
on the auxillary display line, during RUN.

The distance from the end of the transducer hoBnMiéch 3) tozero flow
(P105 is 40 inches andmax head (P7049 is 15 inches,maximum
flow(P709 is known to be 2.2 million US gallons/day.
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To program the Flow Oracle 160 feixample 1 V-Notch Weir by using
the Quick Setup menu proceed as follows.

If required access therogram Mode
Key in thepasscodel997 and pre<SNTER

Using the ‘right’ arrow key go to th@uick Setup menu presENTER and
as prompted, by the questions, select the rele@itn and presENTER.

Questior Option

PMD Type 1 = Exponer
Exponen 6 =V notch
Calculatior 2 = Ratiometric
No. of Alarms 0 = No Alarm:
Xducer 1 = dB Mach:
Volume Unit: 6 =Mil. USG
Time Units 4 = PerDay
Measnt. Unit 5 =inche:
Empty Leve 40 inche
Minimum Hea 0.000 metre
Maximum Hea 15 inche
Total Enabl 1=0r
Totaliser (R 1=VYes

Total Multiplier 1 =/100C
Maximum Flow 2.2

Programming is now complete and the unit can nowelened to the run
mode, pressCANCEL until Run Mode? Is displayed on the LCD press
ENTER, and the Flow Oracle 160 will returnRun Mode.

Page94



>1720 $

$
The transducer must be above thaximum head P704by at least the near
blanking distance P107

For aRectangular and U-throated flume, the head is measured3ato 4
times the maximum headupstream from the beginning of theonverging
section to ensure the surface of the liquid is not effddby turbulence. (See
DRWG 6)

THROAT LENGTH
3-4 x hmax. DIM C (P712)

FLOW (q) mugp

DIM B (P711)
THROAT WIDTH/DIA.

DIM A (P710)
APPROACH WIDTH

DRWG. 6. BS3680 FLUME
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Rectangular Flume

ABSOLUTE

If the flow calculation is to babsoluteP702= 1 the flow will be calculated
using the formula: q = (2/3%gn”°CC,Csbh*>

Where: q = flowrate

gn = gravitational acceleration (nominal value89 %6 cm/9

Cs = shape coefficient(value = 1)

C, = velocity coefficientcalculated by Flow Oracle721

Cq = discharge coeffecientalculated by Flow Oracle722

b =throat width P711

h =head

RATIOMETRIC

If the flow calculation is to beatiometric P702 = 2the flow will be
calculated using the formula: qz0C,/Cuca)(Co/Caca) (Nhea) ™

Where: ¢ = flowrate
Jca = flowrate at maximum head P705
C, =velocity coefficientcalculated by Flow Oracle721

Cwa = velocity coefficient at maximum head

Cqs =discharge coeffecientalculated by Flow Oracle722
Cqca =discharge coefficient at maximum head

h = head

hca =maximum head P704
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U-Throated Flume

ABSOLUTE

If the flow calculation is to babsoluteP702= 1 the flow will be calculated
using the formula: q = (2/3%,2°C,C,Csbh*®

Where:

q = flowrate

0. = gravitational acceleration (nominal value = $8cm/3)
h =head

C.= shape coefficientcalculated by Flow Oracle724

C, = velocity coefficientcalculated by Flow Oracle721
Cq=discharge coeffecientalculated by Flow Oracle722

b =throat width P711

RATIOMETRIC

If the flow calculation is to beatiometric P702 = 2the flow will be
calculated using the formula:

Where:

aq= 0(::;\I(Cv/(:vcal) (CdlcdcaD(Cu/CucaD(h/hcal)l.5

o} = flowrate
g ca = flowrate at maximum head P705
Cv  =velocity coefficientcalculated by Flow Oracle721

Cv.a = velocity coefficient at maximum head

Cd =discharge coeffecientalculated by Flow Oracle722
Cd.y =discharge coefficient at maximum head

Cu =shape coefficient P724

Cu.a = shape coefficient at maximum head

h = headh.;, = maximum head P704
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In this example it is required to calculate to B83@he flow through a U-
Throated Flume without any hump. Absolute calcaolatwill be used, and
there is a requirement for an alarm to indicateva flow condition which
will be set to relay 1. The flow rate is to be diéged inmillions of US
gallons/hour and the totaliser is also to record the flowniilions of US
gallons the resettable totaliser is to be displayed duRN.

The distance from the end of the transducer haBnNéch 3) tozero flow
(P109 is 35 inches andnax head (P704 is 15 inches,maximum
flow(P709 which will be calculated by the Ultra unit as D84 Mil.
USG/Hour.

The dimensions of the flume are as follows:

Approach Channeldiameter (Dim “A” ) P710= 28 inches
Throat diameter (Dim “B” ) P711 =20 inches
Throat length (Dim “C” ) P712 40 inches
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To program the Flow Oracle 160 fétxample 2 BS3680 U-Throated
Flume by using theQuick Setup menu proceed as follows.

If required access thHerogram Mode
Key in thepasscodel997 and pre&SNTER

Using the ‘right’ arrow key go to thQuick Setup menu pres&ENTER and
as prompted, by the questions, select the rele@itn and presENTER.

Questior Option

PMD Type 2 = 3680 Flum
3680 Flume 3=U Throa
Calculatior 1 = Absolut:
No. of Alarm: 1=1Alarn
Type Alarm ! 2=Low
Alarm No 1 1 =Si Relay :
Xducer 1 = dB Mach:
Volume Units 6 = Mil. USC
Time Units 3 =Hour
Measnt. Units 5 =inche:
Empty Level 35 inche
Minimum Hea« 0.000inche:
Maximum Hea 15 inche
Total Enabl 1=0r
Totaliser (R 1=Yes

Total Multiplier 4=1
Approach. Die 28 inche
Throat Dia 20 inche
Throat Len 40 inche

Programming is now complete and the unit can nowel@rned to the run
mode, pres€CANCEL until Run Mode? Is displayed on the LCD press
ENTER, and the Flow Oracle 160 will returnRun Mode.

If relay setpoints do not meet the exact requirdmehthe application, they
can be modified to suit by pressing ENTER whenor‘More Options Hit
Enter”, is displayed, and entering new values layreetpoints as required.
Alternatively the relevant relay setpoint can beessed either by the main
menu system or directly via parameter number aat@bd as necessary.
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The transducer must be above thaximum head P704by at least the near
blanking distance P107

For aRectangular and V-notch weirs, the head is measured at a point 4 to
5 times the maximum head upstream from the weir plate, to ensure the
surface of the liquid is not affected by turbulence drawdown.
(SeeDbRWG g

4-5 x hmax |
minimum ‘

[
e \H:H//
- \\\Q%# —
T —— — FLOW(q) =gy -
— o = \\\/::
[

T T T =

DRWG. 8. BS3680 WEIR

BS 3680 Rectanqular Weir
ABSOLUTE

If the flow calculation is to babsoluteP702= 1 the flow will be calculated
using the formula: q ={&2/3(2gnf-bch’>

Where: q = flowrate
Ce =discharge coefficientcalculated by Flow Oracle723
gn = gravitational acceleration (nominal value89 %6 cm/9
be =effective approach width whdyés approach width
Dim“A” ) P710
he = effective head
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RATIOMETRIC

If the flow calculation is to beatiometric P702 = 2the flow will be
calculated using the formula: g5/ Cecalhe/Neca)™

Where:

q = flowrate
Jca = flowrate at maximum head P705
Ce =discharge coefficientcalculated by Flow Oracle723

Ce = discharge coefficient at maximum head
he = effective head
he., = effective head at maximum head

BS 3680 V-Notch Weir

ABSOLUTE

If the flow calculation is to babsoluteP702= 1 the flow will be calculated
using the formula: q = 8/15tan(theta/2)(2ghh?>

Where:

q = flowrate

Ce =discharge coefficientcalculated by Flow Oracle723
theta = v-notch angle

gn = gravitational acceleration (nominal valu@89.66 cm/9
h =head

Flow Oracle presets the angle (theta) on seledidhe chosen device this
angle is90 degreedor a BS 3680ull 90 degree V notchweir, 53 degrees
8 minutesin the case of the BS368@lf 90 degree V notchweir and28
degree 4 minutesn the case of the BS36&uiarter 90 degree V notch

weir.

RATIOMETRIC

If the flow calculation is to beatiometric P702 = 2the flow will be
calculated using the formula: q gGe(h)/Co(hea) (h/hea)*®

Where:

a = flowrate

q cal = flowrate at maximum head P705

Ce(h) = discharge coeffecient for head

Ce(hg) = discharge coefficient for maximum head
= head

Neal =maximum head P704
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In this example it is required to calculate to fltmv through a BS3680
Rectangular weir. Absolute calculation will be useahd there is a
requirement for an alarm to indicate a high flomdition to be set to relay
3. The flow rate is required to be displayedJ8 gallons/minuteand the

totaliser is to record the flow ithousands of US gallons the resettable
totaliser is to be displayed during RUN.

The distance from the face of the transducerdo flow (P105 is 40
inches andmax head (P704) is 16 inchesmaximum flow (P705 which
will be calculated by the Ultra unit as 2385.63 UBI(G.

Approach width (Dim”A” ) P710= 18 inches
Crest width (Dim “B” ) P711 =12 inches
Crest Height(Dim “C” ) P712 =10 inches
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To program the Flow Oracle 160 fexample 3 BS3680 Weiby using the
Quick Setup menu proceed as follows.

If required access thHerogram Mode
Key in thepasscodel997 and pre&SNTER

Using the ‘right’ arrow key go to thQuick Setup menu pres&ENTER and
as prompted, by the questions, select the rele@itn and presENTER.

Questior Option

PMD Type 3 =3680 Wei
3680 Flume 1 = Rectangul:
Calculatior 1 = Absolut:
No. of Alarm: 1=1Alarn
Type Alarm ! 1 = High
Alarm No 1 3 = Set Relay
Xducer 1 = dBMach?
Volume Units 5=US Gallon
Time Units 1 = Per Minut
Measnt. Units 5 =inche:
Empty Level 40 inche
Minimum Hea« 0.000 inche
Maximum Hea 16 inche
Total Enabl 1=0r
Totaliser (R 1=Yes

Total Multiplier 7 =100(

App. Width (Dim A) 18 inche
Crest Width (DimB | 12 inche
Crest Height (Dim C | 10 inche

Programming is now complete and the unit can nowel@rned to the run
mode, pres€CANCEL until Run Mode? Is displayed on the LCD press
ENTER, and the Flow Oracle 160 will returnRun Mode.

If relay setpoints do not meet the exact requirdmehthe application, they
can be modified to suit by pressing ENTER wh&fgr More Options Hit
Enter”, is displayed , and entering new valuestay setpoints as required.
Alternatively the relevant relay setpoint can beessed either by the main
menu system or directly via parameter number aat@bd as necessary.

Pagk03



>1?20" * > &

$

The transducer must be above thaximum head P704by at least the near
blanking distance P107

The head is measured at a point 3 tones the maximum headupstream
from the weir crest, to ensure the surface ofitpgd is not affected by
turbulence or drawdown.

ABSOLUTE

If the flow calculation is to babsoluteP702= 1 the flow will be calculated
using the formula: q = (2/35 C.b(gh?)*°

Where: q = flowrate
Ce =discharge coefficientcalculated by Flow Oracle723
b = approach widtR710
g = gravitational acceleration (nominal value 9 %% cm/$)
h =head
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RATIOMETRIC

If the flow calculation is to beatiometric P702 = 2the flow will be
calculated using the formula: g5/ Cecalhe/Neca)™

Where: q = flowrate
(Jca = flowrate at maximum head P705
Ce =discharge coefficientcalculated by Flow Oracle723
Ce = discharge coefficient at maximum head
he = effective head
he., = effective head at maximum head
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The transducer must be above thaximum head P704by at least the near
blanking distance P107

In the case of @almer Bowlus flume the point of head measurement
should behalf the value oDim “A” P710 upstream of the device.

For aH-Flume the head measurement is taken at a patnstreamfrom
the flume entrance as detailed in the table below:

Flume siz Point of Measureme
Dim. “A” P710
cm Fee cm inche:
15.2¢ 0.5 4.7 1.8¢
23.0( 0.7t 6.7 2.6¢
30.0¢ 1.C 9.1 3.65
45.7( 1.5 13.F 5.3¢€
61.0( 2.C 17.¢ 7.1¢
76.2( 2.5 22.F 9.0C
91.4¢ 3.C 27.2 10.8¢
137.1¢ 4.5 40.5 16.1¢

V-notch angle weirs, the head is measuregstream of the weir plate at a

minimum distance 08 times maximum headto ensure the surface of the
liquid is not effected by turbulence or drawdowee3xponential devices,

above, for further details.
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Palmer Bowlus Flume and H-Flume

ABSOLUTE

If the flow calculation is to babsoluteP702= 1 the flow will be calculated
using the formula: q = f(h)

Where: q = flowrate
f =is an & degree polynomial solution for h (head)

RATIOMETRIC

If the flow calculation is to beatiometric P702 = 2the flow will be
calculated using the formula: qz.di(h)/f(hea)

Where: q = flowrate
gca = flowrate at maximum head P705
f(h) = a polynomial solution for h (head)

f(hea) = a polynomial solution forh (maximum head)

V-Notch Angle Weir (Non BS 3680)
ABSOLUTE

If the flow calculation is to babsoluteP702= 1 the flow will be calculated
using the formula: q = /15 tan (theta/2)(2ghj(h = khy->

Where: ¢ = flowrate
Ce =discharge coefficientcalculated by Flow Oracle723
theta = V-notch angle

gn = gravitational acceleration

h = head

kh = compensated head
RATIOMETRIC

If the flow calculation is to beatiometric P702 = 2the flow will be
calculated using the formula: qz.h+kh/hatkh)*®

Where: q = flowrate
g ca = flowrate at maximum head P705
h =head

kh = compensated head
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The transducer must be above thaximum head P704by at least the near
blanking distance P107

For all Universal calculation applications the point at which theadhas
measured should be chosen such that the surfahe 6fjuid is not effected
by turbulence.

Universal Head Vs Flow

ABSOLUTE

If the flow calculation is to babsoluteP702= 1 the flow will be calculated
using the formula: g = q(h)

Where: q = flowrate
q(h) = flowrate for head

The desired number dBreakpoints, (P730 - P793are to be entered in
pairs in values dfieadand correspondiniow. (Minimum of 2 pairs of
Breakpoints is required).

Pagel08



'$ $ 9

' -

This section outlines all parameters availablehie@ Elow Oracle 160, as
they appear in the menu system.

Shown below is a set of charts illustrating the yneystem and location of
all parameters available in the Flow Oracle.

For further details and full description of all pareters refer t&€hapter 8
Parameter Listing and Descriptions

» Ultra Wizard P»Quick Setup| P Application —¥®»| Relays »| Data Logs
]
\ 2
OCM Display »{ mA Output —¥»{Compensation
]
A 2
. Echo N .| Device N
Stability P! Processing »| System » comm » Test
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Operation Distances
\ 4 A 4
P100 P104

Mode Measurement
+ Units
P101 +
Transducer P105
v Empty Level
P102 v
Material P106
| | Span
P107
Near Blanking
P108
Far Blanking
I
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Relay 1»Relay 2—»Relay 3
3 i v
P210 P220 P230
Type Type Type
y A y
P211 P221 pP231
Function Function Function
pP212 p222 pP232
Alarm ID Alarm ID Alarm ID
or or or
Pump Pump Pump
Group Group Group
P213 P223 pP233
Set 1 Set 1 Set 1
P214 P224 P234
Set 2 Set 2 Set 2
P215 pP225 pP235
Set 3 Set 3 Set 3
As As As
Required Required Required
P216 P226 P236
Allocat. Allocat. Allocat.
P217 pP227 p237
Closures Closures Closures
P218 pP228 pP238
Fail Safe Fail Safe Fail Safe
P219 P229 P239
R1 R2 R3
Max.Rate Max.Rate Max.Rate
If If If
P210=2 P220=2 P230=2
] | |
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A 4

Tot. Audit > Temperatur e
A 4 \ 4
P460 P580
Vol. Date 1 Min. Temp
v v
P461 P581
Volume 1 Min. Temp.
+ Date
P462, 464, v
466, 468, 470, P582
472, 474, 476 Min. Temp.
Total Dates Time
2t09 v
P463, 465, P533
467, 469, 471, Max. Temp.
473, 475, 477 +
Totals
2109 P584
+ Max. Temp.
Date
P478 v
Vol. Date 10
+ P585
Max. Temp.
P478 Time
Volume 10 +
4 P586
Current
Temperature
I
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v
PMD . . . . Average
P Dimensions pP{Calculation P Breakpoints [ Tables P
Setup P Flow
| | | ]
v v v | v v
P700 PMD P710 P720 P730 P796 P863
Type Dimension “A” Area Head Reset Average
+ + + Breakpoint 1 B’points Flow
P701 P711 pP721 v v v
Primary Dimension “B” Calculation 1 P731 P797 P864
Measuring + Flow Number Average
Device + Breakpoint 1 of Time
P712 p722 B’points
v Dimension “C” Calculation 2 v Set 4
P702 P732 - P791
Calculation v v Head & Flow 4
pP713 Breakpoints 2
v Dimension “D” P72.3 to 31
P703 Calculation 3
v
Minimum + +
Head P714 P792
P724 Head
+ Roughness Calculation 4 i
p— Coefficient Breakpoint 32
Maximum + + +
Head P715 P725 P793
+ Water Calculation 5 Flow
Temperature Breakpoint 32
P705 + 4* ’
Maximum
Flow pP717
Exponent
+ Value
P706 v
Units K Factor
. P787. P719
ime Units | 1parshall Throat
+ Width
P708 _f
Flow
Decimal
P709
Flow Cutoff
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Options » Fail Safe —»{Auxiliary —»| Bargraph » Totaliser
A 4 v \ 4 y A 4
00 o8, P810 P829 P820
Ispiay ar \oce Units Bargraph Totaliser
Units + +
+ P809 P811 +
P801 Fail Time Alarms P821
Decimal I + Totaliser
Places Pa12 R)
+ Pumps +
P802 + P822
Displa
Offpsety P813 Totaliser
+ Control Decimal
P804 v v
Displa Pal4
- play Misc. P823
onversion T Totaliser
S— Multiplier
P824
Totaliser
Enable
I
$(
; |
Range (»{Operation [(—»{Setpoint [»{Limits ¥ Trim P Fail Safe
|
A 4 A + A 4 A 4 A 4
P830 P831 P834 P836 P838 P840
mA Out mA Out Low Low Low Fail
Range Mode Value Limit mA Mode
v v Trim
P835 P836 v
High High P838
Value Limit High
S— — mA
Trim
|
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. |
Offset —» Temperature —»{ Velocity

\ 4 \ 4 A
P851 P852 P860
Measurement Temperature Sound
Offset Source Velocity
+ I
P854
Fixed
Temperature
I
Damping » Indicator > Rate >  Filters J
A 4 \ 4 \ 4 \ 4
P870 pP872 P874 P880
Fill Fill Rate Update Gate Mode
Damping Indicator + v
y v P875 P88l
P871 P873 Rate Time Fixed Distance
Empty Empty + v
Damping Indicator P376 p8g2
I Rate Distance Proces; Filter
+ P884
p877 Peak Percent
Rate Value T
v
P878
Lower Cutoff
S
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Xdr. 1 Status

Yy

P900
Xdr. 1 Status

v

P90l
Echo
Confidence

v

P902
Echo Strength

v

P903
Average Noise

v

P904
Peak Noise

v

P905
Sensitivity

v

P906
Side Clearance
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v
Date .
Passcode |p| Backup | S)l/s;em & CLIIED N Dsayll_ght a
. olour avin
nto Time 9
\ 4 A A 4 \ 4 \ 4 \ 4
P921 P925 P926 P931 P935 P970
Enable Code Parameter Software Date off DST
v Backup Revision v Colour Enable
P922 v P32 v v
Passcode P927 Time P936 P971
|1 Hardware v Alarm DST
Revision 5933 Colour Difference
+ Date + +
p928 Format P937 P972
Serial ] Pump DST
Number Colour Start Time
P929 P938 P973
Site Control Start Day
Ident. Colour v
v v PO74
P930 P939 Start Week
Factory Misc. v
Default Colour P975
S S— Start
Month
P976
DST
End Time
P977
End Day
P978
End Week
P979
End Month
|
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v
RS232 RS485 Set Up .| Remote
Set Up (Optional) | Alarm
1
v I v — 3
P061 If Comms. Type If Comms. Type P144
Comms Baud MODBUS PROFIBUS Call Type
1|
+ P145
D P1sD Tel. No. 1
evice Mode
¥ v
P131 P146
Protocol il Tel. EO- 2
pf32 R P147
Device Address
Device Address Tel. ?0- 3
P133 _ P148
Device Baud Tlmei Out
Pié4 P149
Parity Retry No.
v I
P135
Stop Bit
P136
Data Format
P137 v
el P143
(milliseconds) Address Lock
! E—
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v
Simulation » Hardware
\ 4 \ 4
P980 P990
Simulate Self Test
P98l P991
Increment Hardware Test
P982 P992
Rate mA Out Test
P983 P994
Start Level Transducer Test
P984 P995
Incremental Keys Test
Change +
R P996
Relay Test
I
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P100 Mode of Operation

This parameter sets the mode of operation, whennmode, and can be set
to one of the following:

Option Description

When Ultra Wizard = 1 Level/volume, 2 Pump or 3 Flo
1 = Distance (Default) Display shows thdistancefrom the
transducer face to the surfe
2=Leve Display shows howfull the vessel i
3 = Spac Display shows hovempty a vessel i
When Ultra Wizard = 1 Level/Volume
5 = Volume | Display shows«volume of the vesse
When Ultra Wizard = 3 Flow
4 = OCM Heac Display shows how high ttheac is.
5 = OCM Flov Display shows the instantanecflow.

P101 Xducer (Transducer)

This parameter should be set to the transducegheiad with the unit, and
can be set to one of the following:

Option Description

When Ultra Wizard = 1 Level/volume, 2 Pumy
1=dB:? Transducer is a dB Range 0.410 to 9.843 fi
2 =dB6 (Default) | Transducer is a dB Renge 0.984 to 19.685 fe
3= dBI( Transducer is a dB1 Range 0.984 to 32.808 f
4= dB1¢t Transducer is a dB1 Range 1.640 to 49.213 f
7 = dBS¢ Transducer is a dBS Range 0.656 to 19.685 f
8 = dBMach: Transducer is a dBMac. Range zero to 7.6 fee

When Ultra Wizard = 1 Level/Volume

5=dB2t Transducer is a dBz Range 1.969 to 82.021 f
6 = dB4( Transducer is a dB4 Range 3.937 to 131.234 f
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Option Description

When Ultra Wizard = 3 Flow
1 = dBMach3 Transducer is a dBMach3. Range zero to 7.965 feet
(Default)
2 =dB6 Transducer is a dB Range 0.984 to 19.685 f
3=dBi( Transducer is a dB10. Range 0.984 to 32.80¢
4=dB1*t Transducer is a dB15. Range 1.640 to 49.21:
7 = dBS¢ Transducer is a dBS6. Range 0.656 to 19.68!

P102 Material
This parameter should be set to the type of mateeiag monitored.

Option Description

1 = Liquid (Default) Use for liquids and flat solid materi
2 = Solic Solid material that is heaped or at an ai

P104 Measurement Units

This parameter sets the units you want to userfmgramming and display

Option Description

1 = metres All units of measure aIMETRES
2=cn All units of measure arCENTIMETRES
3=mn All units of measure aIMILLIMETRES
4 = fee (Defaul) All units of measure arFEET

5 =inche All units of measure arlNCHES

P105 Empty Level

This parameter is to be set to tmaximum distance from theface of the
transducer to thempty point, in P104 Measurement Units. Note this
value affects span as well, (see important infoionabelow), so should be
set before span.

When using thelB Mach 3 theempty distanceis measured from the end
of thehorn to theempty point in P104 Measurement Units
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When changing the Empty Distance (P105) you camraisalculate the
values for the Span so that it equals the emptgantie (P105) minus Near
Blanking (P107) and the Relay Setpoints, so thef thmain at the same
percentage values of the empty distance as they mefore you changed
the empty distance (P105). You will be asked thestjan “Recalculate
Span?” if you choose yes (enter 1), then the spkubevrecalculated. Any
other answer will leave the span at its origindligaYou will then be asked
if you want to “Recalculate Setpoints?”, if you dse yes (enter 1), then all
Relay Setpoints will be recalculated as a percentddghe new empty
distance. Any other answer will leave the setpaatheir original values.

P106 Span

This parameter should be set to the maximum distéram the Empty
Level (P105 to the maximum material level. It is automatigadlet to be
equal to theEmpty Level (P105 less theNear Blanking distance P107),
when you set the empty level.

P107 Near Blanking Distance

This parameter is the distance from the face ofttAesducer that is not
measurable, and is pre-set to the minimum valuent#gnt on the Xducer
(P101) selected. It should not be set to less thanfigure, but can be
increased, typically to ignore close in obstrucsion

P101 = dBMach3 Transdut Default Blanking Distance = 0.0 fee:
P101 = dB3 Transduc Default Blanking Distance =410 fee
P101 = dB' Transduce Default Blanking Distanc = 0.984 fee
P101 = dB10 Transduc Default Blanking Distance =984 fee
P101 = dB15 Transduc Default Blanking Distance 1.640 fee
P101 = dB25 Transduc Default Blanking Distance 1.969 fee
P101 = dB40 Transduc Defaut Blanking Distance :3.937 fee
P101 = dBS6 Transduc Default Blanking Distance = 656 fee
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P108 Far Blanking Distance
This is the distance (as ercentage of empty level P10% beyond the
empty point that the unit will be able to measame] bydefault is pre-set to
20% of the empty level.
If the surface being monitored can extend beyordEthpty Level (P105
then the far blanking distance can be increases neaximum of 100% of
empty level.
This parameter is always entered as a % of empég).le

"1 $
All relay related parameters are prefixed wittra

The second digit of the three figure parameter remdenotes the relay
number as follows:

21* parameters for Relay 1

22* parameters for Relay 2

23* parameters for Relay 3
The third digit selects specific parameter for se¢ting of the relays, which
can be selected individually and results in théofeing parameter numbers
for each relay.

Relay 1 20to 218

Relay 2 2Dto 28

Relay 3 2Bto 23
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P210, P220, P230 - Relay Type

This parameter defines what type each relay shoejdsee the table below

for available options.

Option
0= Not In Use (Default)

Description
Relay not in use or programmed and L
will always be oft

£D

1= Alarm

Relay is programmed as an alarm rel
which will de-energise ON andenergise
OFF. This will ensure an alarm is raist
if the power fails to the unit.

ed

2= Pump

Relay is programmed as a pump rel
which will energise ON andde-energise
OFF.

ay,

3= Control

Relay is programmed as a control rel
which will energise ON andde-energise
OFF.

Ay,

4= Miscellaneous

Relay is programmed as a miscellane
relay, which will energise ON and de-
energise OFF

pus

When Ultra

Wizard = 1 Level/Volume

2= General Control

Relay is programmed as a general con
relay, which will energise ON and de-

trol

energise OFF
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P210, 220, 230 =1 (Alarm)

Thesecond parameterfor each relay determines thenction of the alarm.

P211, P221, P231 - Relay Function

This parameter defines whainction thealarm will respond to as follows.

_Option
0= Off (Default)

_Descripton
Relay will not operat

1= Level

Alarm is based on the level in the vessel, and th
type of level alarm (P2, 222, 232) and two
setpoints must be set (B2, 23, 233 & P214, 224,
234). Setpoints are entered in Display Units or 9
of span as referenced to Empty Level*.

2= Rate of Changg

Alarm is based on the rate of change of level &n
vessel, and the type of rate of change alarmiZP2
222, 232) and two setpoints must be set1B2

223, 233 & P214, 224, 234).Setpoints are entered
in Display Units per minute or % of span per

minute and a negative value should be entered
Rate Alarm on a de-creasing level, and a positiv
value for an increasing level.

ora

[¢)

3= Temperature

Alarm is based on the temperature, and the typs
temperature alarm (B2, 22, 232) and two
setpoints must be set (B2, 23, 233 & P214, 224,
234). The temperature used depends on the

of

temperature source selected (P852). Setpoints are

entered irfC.

4= Loss of Echo

Alarm is raised if thé-ailsafe Timer (P809
expires. No setpoints are requir:

5= Loss of Clock

Alarm is raised if the real time clock fails. N
setpoints are require

(o]

Note that the loss of echo and loss of clock wiloabe shown on the

display as “LOST ECHO” and “LOST CLOCK” respectiyel
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The third parameter for each relay determines thé&arm ID for the relay
you wish to set.

P212, P222, 232 - Relay Alarm ID

When P211, 221, 231 = 4 (Loss of Echo) 5 (Loss of Clock)

This parameter has no function and will not be ldiggd

When P211, 221, 231, =
(Temperature)

1 (Level), 2 (Rate of Changey 3

This parameter defines whicalarm type, or identification, the relay
should respond to, as follows.

Alarm ID Description Setpoints
1=General (Default) | Relay goes “ON” when | P213, 223, 233 is
the value reaches the ONON Setpoint;
setpoint and goes “OFF| P214, 224, 234 is
when the value reaches| OFF Setpoint
the OFF setpoir
2= High Relay goes “ON” when | ON> OFF
the value rises to the ON Relay Setpoints
setpoint and goes “OFF] P213, 223, 233 and
when the value lowers tg P214, 224, 234
the OFF setpoint. Setpoints, can be
set in any order as
the unit ‘knows’
that you are setting
a high level alarm.
3= Hi-Hi Same as 2 = High, but
different identifier
4= Low Relay goes “ON” when | ON<OFF Relay
the value lowers to the | Setpoints
ON setpoint and goes | P213, 223, 233 and
“OFF” when the value | P214, 224, 234.
rises to the OFF setpoint. Setpoints, can be
set in any order as
the unit ‘knows’
that you are setting
a low level alarm.
5=LolLo Same as 4=Lo, but
different identifier
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Alarm ID Description Setpoints

6= In bounds Relay goes “ON” if Relay Setpoints,
value is inside the zone | P213, 23, 233 and
between the two P214, 24, 234 can
setpoints. be set in any order

as the unit ‘knows’
that you are setting
an in bounds alarm.

7= Out of bounds Relay goes “ON” if Relay Setpoints
value is outside the zone P213, 223, 233 and
between the two P214, 24, 234 can
setpoints. be set in any order

as the unit ‘knows’
that you are setting
an out of bounds
alarm

The fourth parameter and thefifth parameter for each relay set the
Alarm “ON” and “OFF” points. For ahigh alarm the “ON” is sethigher
than “OFF”". For low alarm then ‘'ON” is setlower than “OFF". See the
appropriatealarm ID, table 212, 222, 23pfor further information.

When P211, 221, 231 = 4 (Loss of Echo) 5 (Loss of Clock)
This parameter has no function and will not be Idigpd

P211, 221, 231 =1 (Level), 2 (Rate of Chang®)3 (Temperature)

P213, P223, P233 - Relay Setpoint 1

Determines the ON” or “OFF” point for the alarm according to th®
selected.

P214, P224, P234 - Relay Setpoint 2

Determines the ON” or “OFF” point for the alarm according to th®
selected.
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Important Information
Setpointsare entered in values according tofthetion selected.

Level - entered in Measurement Units (P104) or % of sgaef@renced to
Empty Level.

Rate of Change entered in Display Units per minute or % of spanpinute.
For an alarm on a increasing level enter setpeisi® positive value, for an
alarm on a decreasing level enter setpoints agatine value.

Temperature - entered in °C.

See the appropriatdarm function, table P211, 221, 23)ifor further
information.

*  To set figures in % press 8 hot key to show and enter % figure
relative to empty level.

When Ultra Wizard = 1 Level/Volume
P210, 220, 230 =2 (General Control)

When a relay is being used forgeneral control function, thesecond
parameter determines whether the control is currently svattHON” or
“OFF".

P211, P221, P231 - Relay Function

This parameter defines whether tleneral control relay function is
currently “ON” or “OFF".

General Control Description

0= Off (Default) Relay is always -energisec
1=0n Control is based on the level in the vessel. |All
general controls are used to assist each othemafrun
the same time) and each general control has itsjown
“ON” and “OFF” setpoints.

Thethird parameter hasno function whengeneral controlis chosen and
will not be displayed.
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Thefourth parameter andfifth parameter are set to determine the switch
points for thegeneral control relay. See thegeneral control function, table
(P211, 221, 23)for further information.

Important Information

The general control relays are started and stopptgte ‘ON” and “OFF”
setpoints. Taontrol down (reduce level) then seON” higher than "OFF”.
To control up (increase level) then seDN” lower than “OFF”.

P213, P223, P233 - Relay Setpoint 1

This parameter determines tH@N” point for the general control relay Relay
Setpoints are entered in valuedefasurement Units(P104

P214, P224, P234 - Relay Setpoint 2

This parameter determines tHeFF" point for the general control relay Relay
Setpoints are entered in valuedM#fasurement Units(P104)

P219, P229, P239 - Relay Max.Rate

This parameter will allow &eneral Control Relayto beswitchedat a pre-
determinedRate of change of Levelirrespective of the “ON” level setpoint
P213, 223, 233. Once a General Control relay has baitched ON” by
the pre-determineRate of Change it will remain energised until the level
reaches theOFF” level setpointP214, 224, 234

Max. Rate is entered in Measurement Units (P104)niaute and can be
entered as either positive (increasing level) agatige (decreasing level)
values.
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When Ultra Wizard = 2 Pump or 3 Flow
P210, 220, 230 = 2 (Pump)

When a relay is being used forpamp function, thesecond parameter
determines thgoump duty that will be used to determine the operating
cycle.

P211, P221, P231 - Relay Function,

This parameter defines whighump duty the relay should respond to as
follows.

P p D De ptio
0= Off (Default) Relay is always c-energisec
1= Fixed duty assist All pumps are used to assist each other

(run at the same time) and each pump
has its own setpoints. (P2, 23, 233 &
P214, 24, 234).

2= Fixed duty backup If a pump fails to meet the demand (due
to malfunction, intake blockage etc.),
then it is stopped and another pump shall
take over. Each pump has its own
setpoints. (P23, 223, 233 & P214, 224,
234).

3= Alternate duty assist All pumps are used to assist each other
(run at the same time). Each pump hasg
its own setpoints, (A3, 23, 233 &
P214, 224, 234) but each time all pumps$
have stopped, then the setpoints are
sequentially rotated between the pumps
to ensure equal pump use.
4= Alternate duty backup If a pump fails to meet the demand (due
to malfunction, intake blockage etc.),
then it is stopped and another pump shall
take over. Each pump has its own
setpoints, (P23, 223, 233 & P214, 224,
234) but each time all pumps have
stopped, then the setpoints are
sequentially rotated between the pumps
to ensure equal pump use.
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Pump Duty Description

5= Duty backup and assist

First pump comes on, if it cannot cope
it goes off and next pump comes on
(duty backup). This continues until the
last pump comes on and if it cannot cg
the first pump comes back on to assist
the last pump (duty assist) if the level
continues to rise all other pumps will
come on (assist) in turn until the level
decreases to the pump off points. Eac
pump has its own setpoints, (B 223,
233 & P214, 224, 234).

pe

6= Service ratio duty assist

All pumps are used to assist each othg
(run at the same time) and each pump
has its own setpoints (B2, 23, 233 &
P214, 224, 234). And a service ratio
setting. The third setpoint (B2, 225,
235) is used to set the service ratio. Eg
time a pump is required to start then th
pump with the least running hours (wit
respect to the service ratio) is started
(i.e. the setpoints are re-assigned
accordingly). For example, if two
pumps A and B have the service ratio
to 2 and 1 respectively, then pump A
will operate for twice as many hours as
pump B.

-

iIch

—

7= Service ratio duty backup

If a pump fails to meet the demand (du
to malfunction, intake blockage and so
on), then it is stopped and another pur
shall take over. Each time a pump is

required to start then the pump with th

least running hours (with respect to the

service ratio) is started (i.e. the setpoir
are re-assigned accordingly). Each pu
has its own setpoints (B2, 23, 233 &
P214, 24, 234). The third setpoint
(P215, 225, 235) is used to set the
service ratio. For example, if two pumyg
A and B have the service ratio set to 2
and 1 respectively, then pump A will
operate for twice as many hours as pu
B.

e

np

D

D

ts
mp

S

mp
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Pump Duty Description

8=First On First Off, The first pump switched on is the first
alternate duty assist pump to be switched off, etc. regardlegs

of the set points, so the setpoints are

dynamically changed to enable this.

9 = Service Ratio Standby | When a service ratio duty is being usef,
on all other pumps in use, the standby
pump can be started on a ratio basis
only, when it will assume the setpoints
of the next pump to start. The third
setpoint (P25, 225, 235) is used to set
the service ratio.

Important Information

The pumps are started and stopped at the “ON” @ieF" setpoints. To
pump dowr(reduce level) then set “ON” higher than “OFF”. giamp up
(increase level) then set “ON” lower than “OFF”.

The third parameter for each relay determines the pump group. You can
have two groups of pumps, and all similar dutiethinia group will operate
together.

P212, P222, P232 - Relay Pump Group

By default, all pump groups are set 1o but if you want to have another
group, then set this parameter to 2, for each preigy that should operate
together as part of a second group.

Thefourth parameter and thefifth parameter for each relay set theump
“ON” and “OFF” points, which are entered Measurement units P104
For pump downthe “ON” is sethigher than “OFF”". For pump upthen
“ON” is setlower than “OFF”". See the appropriateump duty, function
table 212, 222, 23pfor further information.

P213, P223, P233 - Relay Setpoint 1
This parameter determines tl@N" point of the pump.
P214, P224, P234 - Relay Setpoint 2

This parameter determines tf@FF" point for the pump.
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The sixth parameter will determine theservice ratio that will be used to
switch the pump, whepump duty selected is a Service Ratio duty.

P211, 221, 231 =6, 7 or 9 (Service ratio)

P215, P225, P235 - Relay Setpoint 3

This parameter determines the Service Ratio inesmlof %. See the
appropriate pump duty function, table P211, 221, 23) for further
information.

P219, P229, P239 - Relay Max.Rate

This parameter will allow @ump to beswitched at a pre-determineRate
of change of Levelirrespective of the “ON” level setpoint P213, 2233.
Once a pump relay has been switch@N" by the pre-determineRate of
Change it will remain energised until the level reachts “OFF” level
setpointP214, 224, 234

Max. Rate is entered in Measurement Units (P104)niaute and can be
entered as either positive (increasing level) agatige (decreasing level)
values.
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P210, 220, 230 = 3 (Control)

When a relay is being set azantrol relay, the second parameter that will
be displayed in the menu determinedtitsction.

P211, P221, P231 - Relay Function,

This function allows the relay to be assigned tec#jr control functions
and mainly work in relation to time.

Options Description

0 = Off (Default) Relay is always -energise

1=Time Relay will energise“"ON” after theCycle
time that is set in Relagetpoint 2(P214,
224, 234). And turns OFF”, de-energises
after theOn Time Period that is set in
RelaySetpoint 1(P213, 223, 233)

When Step Time Control allows relays to be used
Ultra Wizard = 3 Flow [ to control a device, such as a motorised
then valve or gate, in order to maintain the leviel
within two predetermined points. Relays
2 = Step Time will energise*ON” when Step Time

condition is in effect ande-energises
“OFF” when Step Time goes off. One
relay will be required to control an increase
in level, (‘open’ the device) and a second
relay is required to control a decrease in
level, (‘close’ the device)Alarm ID

(P212, 22, 232) is used to assign the relgy
to control either thepenor close
condition. Step Time Control relay requires
three setpoints. The first set point (32
223, 233) determines thievel, at which
the relay is to be activated, (N.B. level
setpoint foropenrelay,increasethe level,
must beower than the setpoint for the
closerelay,decreasethe level). The relay
will energise*ON” after theLimit time
that is set in Relagetpoint 3(P215, 225,
235). And turns OFF”, de-energisesafter
the Drive Period that is set in Relay
Setpoint 2(P214, 224, 234).
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The third parameter for each relay determines thassignment or
condition of the relay, where required.

P212, P222, P232 - Relay Alarm ID/Pump Group ,

P211, 221, 231 = 1 (Time)
This parameter has no function and will not be ldigpd.

P211, 221, 231 = 2 (Step Time)

If the relay is selected for Step Tipthen this parameter is used to assign
the relay to the 0 ©pen condition (increase level) or 1 Glose condition
(decrease level).

The fourth parameter, fifth parameter and sixth parameter are set to
determine the switch pointsON” and “OFF” for the relay and where
required the order of start. Seentrol function, table P211, 221, 23)ifor
further information.

P211, 221, 231 =1 (Time)

P213, P223, P233 - Relay Setpoint 1

This parameter determines thigrhe Period’ that the relay will remainON”.
Relay Setpoints are entered in Minutes.

P214, P224, P234 - Relay Setpoint 2

This parameter determines tt@ytle Time" for the operation of the relay.
Relay Setpoints are entered in Minutes.

See the appropriate relay function tablé221(l, 221, 231) for further
information.

P211, 221, 231 = 2 (Step Time)
P213, P223, P233 - Relay Setpoint 1

This parameter will determine thievel” at which the relay will become active.
Relay Setpoint 1 is entered in valuedafasurement Units(P104

P214, P224, P234 - Relay Setpoint 2

Relay Setpoints are entered in Seconds tdseé Period, the time that the
relay will remain ON
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P215, P225, P235 - Relay Setpoint 3

This parameter is used to determineltimit Time between each Drive Period.
Relay Setpoints are entered in Minutes, during vtioe the relay will remain
OFF.

See the appropriate relayunction tables P211, 221, 231) for further
information.

P210, 220, 230 = 4 (Miscellaneous)

When a relay is set to bemaiscellaneous relay the second parameter
determines it$unction.

P211, P221, P231 - Relay Function

This function allows the relay to work in relatiom a clock or a specific
event and will be set to activate in relation t@REme.

0 = Off (Default) RelayOff de-energise
1 = Clock Relay will energise ONat a specified time
each day as set in Relay Setpoint 1113
223, 233). And turnsOFF, de-energises

after the specified On Time period as sef in
Relay Setpoint 2 (P2, 224, 234)
When Relay will energise ON momentarily ea¢h
Ultra Wizard =3 Flow | time the specified flow has passed as set in
then Relay setpoint 1 (P33, 23, 2330, this
parameter sets the multiplication factor
2 = Totaliser which will be applied to the on board

totaliser (P820) to determine the switch
point of the relay. E.g. if the totaliser is get
to totalise in cubic metres and the relay is
required to provide a closure every 10,J00
litres Relay setpoint 1 would be set to 10.
Relay setpoint 2 (P2, 24, 234) is used
to select the time the relay will remain
closed in seconds.
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Important Information

When using a Relay to control a device at a spatifime of day ensure that
theTime P932is set correctly. And if required, enalidaylight Saving for
the appropriate time differené®70 — P979

Thethird parameter hasno function whenmiscellaneous relayis chosen
and will not be displayed.

Thefourth parameter, andfifth parameter, are set to determine the switch
points, ‘ON” and “OFF” for the relay. Seaniscellaneousfunction table
(P211, 221, 23)ifor further information.

P211, 221, 231 = 1 (Clock)

P213, P223, P233 - Relay Setpoint 1

Relay Setpoints are entered in Hours & Minutes (#iM) to set Time at which
relay will energiseDefault = 00:00 (HH:MM)

P214, P224, P234 - Relay Setpoint 2

Relay Setpoints are entered in Minutes to set Thaeod that the relay will
remain ONDefault = 0.00 mins.

P211, P221, P231 = 2 (Totaliser)

P213, P223, P233 - Relay Setpoint 1

Relay Setpoints are entered as a factor by whietothboard totaliser (P820)
should be multiplied by to provide a relay closdefault = 0.00

P214, P224, P234 - Relay Setpoint 2

Relay Setpoints are enteredsicondgo set thdime period that the relay will
remain‘ ON’. Default = 0.00 secs.
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B3

P217, P227, P 237 - Relay Closures

The Ultra 3 will record how many times each relay is closéds parameter
displays the number of times the relay has actilvaiece the relay has been
in use. It can be reset with any value.

P218, P228, P238 - Relay Fail Safe

Your Ultra 3 has a general fail-safe paramd®®08 However, this can be
overridden so that each individual relay has its1amdependent fail safe
mode.

This parameter determines what the relay will dah@ event of thd-ail
safeTime (P809 expiring.

Optior Descriptior

0 = Defauli Relay assumes system default mode |
1 = Holc Relay remains in its current stz
2 = De-Enerqgis: Relay will De-Energist
3 = Energis Relay will Energis
%* $

The data log parameters contains the followingrmgttion.

When Ultra Wizard = 3 Flow

P460 to P479 Total Audits

Parameter®460P47%how thedate andflow total for the lasten days the
first on the list are the most recent and last areghe oldest. When all ten
total audits are full the oldest is pushed out alhdotals increment through
to allow the new days total to be registered in fingt days total audit
parameter allocation.

In order to ensure the accuracy of Flow during &@4dr period, ensure that
theTime P932is set correctly. And if required, enalidaylight Saving for
the appropriate time differen&@970 — P979
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P480 Clear Logs

This parameter enabledl of the Total Audits (P460 — P479) to be cleared
to factory default values.

The following parameters give information on tengtere conditions seen
by the Temperature source(P852 in °C. All of these parameters are read
only and cannot be changed, though if P852 is aitiney will be reset.
P580 Minimum Temperature

This parameter displays the minimum temperaturerdsd.

P581 Minimum Temperature Date

This parameter displays the date when the minimemperature was
recorded.

P582 Minimum Temperature Time

This parameter displays the time when the minim@wmperature was
recorded.

P583 Maximum Temperature

This parameter displays the maximum temperaturerdecl.

P584 Maximum Temperature Date

This parameter displays the date when the maximempé¢rature was
recorded.

P585 Maximum Temperature Time

This parameter displays the time when the maximemperature was
recorded.

P586 Current Temperature

This parameter displays the current temperature.
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When Ultra Wizard = 1 Level/Volume

Your Ultra 3 provides a variety of volume calculation featureish 11 pre-
programmedressel shapesSee \éssel ShapdP600 for more information.
For each vessel you will need to know ttienensions (P601-603 in

Measurement Units (P104 which are required to calculate thelume

(P604 which will be displayed in the select€dlume Units (P605.

If your vessel shape does not correspond with drtye pre-programmed
vessel shapes, then you can useuttieersal calculations For this you will
need a level/volume graph or chart provided bywbgsel manufacturer or
you can create one based on the dimensions ofetbgels You can enter up
to 32 pairs of breakpoints, and the more you eriter greater accuracy of
the volume calculation will be.

P600 Vessel Shape

This parameter determines which vessel shape id wg®en utilising
“Volume Conversion”.

The choices are as shown in the table below, aldtigthe dimensionsthat
are required to be enterdd601-P603.

Vessel Shap P600 Value Dimensions

P600=0 Cylindrical Cylinder diameter
Flat base (Default)

—p
P600=1=Rectangular| Width and Breadth
Flat base
l4—>|t
' P600=2 Cylindrical Cylinder diameter and

Cone base height of bottom

)<

P600=3 Rectangular | Width and Breadth of
Pyramid base rectangular section and
height of bottom
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Vessel Shap
—

P600 Value
P600=4 Cylindrica
Parabola ba:

Dimensions
Cylinder diameter and
height of bottom

P600=5 Cylindrical
Half-sphere base

Cylinder Diameter

P ¢ P600=6 Cylindrical Cylinder diameter and
Flat sloped base height of bottom

“ P600=7 Rectangular | Width and Breadth of

& Flat sloped base rectangular section an

height of bottom

P600=8 Horizontal
cylinder with flat ends

Cylinder diameter and
tank length

P600=9 Horizontal
cylinder with
parabolic ends

Cylinder diameter,
length of one end

section, and tank

lengtt

P600=10 Sphere

Sphere diameter

P600=11 Universal
Linear

No dimensions
required, level and
volume breakpoints
used.

P600=12 Universal
Curved

No dimensions
required, level and
volume breakpoints
used.
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P601-P603 Vessel Dimensions

These three parameters are used to enter the dameaesjuired to calculate
the volume. The dimensions required are as showswband are entered
Measurements Units(P104).

Vessel Shap P601 P60z P60:
P600=0 Cylinder
Cylindrical Flat bas Diamete
P600=1 Width of Breadth of
Rectangular Flat ba rectangl rectangl
P600=2 Height of Cylinder
Cylindrical Cone bas bast Diamete
P600=3 Height of Width of Breadth of
Rectangular Pyramid be bast rectangl rectangl
P600=4 Height of Cylinder
Cylindrical Parabola ba bast Diamete
P600=5 Cylinder
Cylindrical Haltsphere ba: | Diamete
P600=6 Height of Cylinder
Cylindrical Flat sloped ba | bast Diamete
P600=7 Height of Width of Breadth of
Rectangular Flat sloped bz | bast rectangl rectangls
P600=8 Length of Cylinder
Horizontal cylinder flat enc | Cylindet Diamete
P600=9 Length of Cylinder Length of
Horiz. Cyl. parabolic ent Cylindel Diamete one enc
P600=10 Sphere
Spher: Diamete

P604 Calculated Volume

This parameter displays the maximum volume thatbeen calculated by
the Ultra 3 and is a Read Only parameter. The volume displayiidbe
shown in Volume Units (P605) and is ttwtal volume available between
empty level(P105)and 100% ofpan(P106.
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P605 Volume Units

This parameter determines the units that you wisklisplay, for volume
conversion. It is used in conjunction wiB607 (maximum volume), and
the units are shown on the display (subject to R8Mite choices are:

Optior Descriptior
0 = No Unit: Volume will be totalised witlno units
1="Ton: Volume will be totalised iiTons
2 =Tonne Volume will be totalised iiTonnes
3 = Cubic metre Volume will be totalised iicubic metres
4 = Litres Volume will be totalised illitres
5 = UK Gallon: Volume will be totalised ilUK Gallons
6 = US Gallon Volume will be totalised ilUS Gallons
7 = Cubic fee (Default) Volume will be totalised iicubic fee!
8 = Barrel: Volume will be totalised itbarrels
9 = Ibs (pound: Volume will be totalised illbs (pounds

P606 Correction Factor

This parameter is used to enter a correction fagthen required, such as
the specific gravity of the material so that théuwee calculated is relative
to the actual amount of material that can be costhbetweemmpty level
(P105)and 100% otpan(P106). Default = 1

P607 Max Volume

This parameter displays the actual maximum volurhat thas been
calculated by théJltra 3, i.e.P604 Calculated Volume x P606 Correction
Factor, and is a Read Only parameter. The volume disglayi be shown
in P605 Volume Unitsand is the total volume available betwesmpty
level (P105)and 100% ofpan(P106.

P610-P673 Level/Volume Breakpoints

These parameters are used to create a profileeofebsel whe®600=11
(universal linear) or P600=12 (universal curved). You should enter
breakpoints in pairs, a reading for level and dsresponding volume. The
more pairs you enter, the more accurate the prafilebe. In the case of
universal linear, then enter the level/volume atheaf the points where the
vessel changes shape. In the case of the univeusaéd, enter values
around each arc tangent, as well as at the tofpattam.

You must enter at least two pairs, and you carremqtéo 32 pairs.

Pageld4



Universal Linear (P600=11)

This volume calculation creates a linear approxiomabf the level/volume
relationship, and works best if the vessel haspslangles between each
section.

—

Volum

Level

You should enter a level/volume breakpoint for eplette where the vessel
changes direction, and numerous where the sec#oslightly curved
(mostly linear, but has got a small arc). You cateeany number of pairs
between 2 and 32.

Universal Curved (P600=12)

This volume calculation creates a curved approdonaaf the level/volume
relationship, and works best if the vessel is npadr, and there are no
sharp angles.

./—I

Volum

L]

You should enter 2 level/volume breakpoints atrttieimum and maximum
levels, and several for each place where the véssebot an arc. You can
enter any number of pairs between 2 and 32.

Level
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P696 Reset Breakpoints

This parameter allows the resetting, to the defaallie, of all previously set
breakpoints (P610-673), without having to accessntlindividually. When
it is necessary to reset or amend particular br@akpthis can be achieved
by directly accessing the desired parameter (PG@B)-&nd changing as
required.

P697Number of Breakpoints Set

This parameter allows you to review the number refakpoints that have
been set, without the need to access each indivimhe in turn, this is a
“Read Only “ parameter and no values can be entered
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When Ultra Wizard = 3 Flow

P700 Primary Measuring Device Type

This parameter is used to selecttyyge of Primary Measuring Deviceand
enable additional parameters required to calctietdlow of the particular
Primary Measuring Device chosen (P701). Optionsar®llows:

0 = Off (Default)

1 = Exponent

2 = BS3680 Flume
3 =BS3680 Weir
4 = Not Available
5 = Special

6 = Universal

P701 Primary Measuring Device
Enter the Primary Measuring Device used.

If P700 = 1 (Exponent)
Select from the following options:

1 = Suppressed Rectangular Weir

2 = Cipolletti (Trapezoidal) Weir

3 = Venturi Flume

4 = Parshall Flume

5 = Leopold Lagco Flume

6 = V- notch Weir,

7 = Others

8 = Rectangular Weir with End Contractions

If P700 = 2 (BS 3680 Flume)
Select from the following options:

1 = Rectangular

2 = Rectangular with hump
3 = U-throated

4 = U-Throated with hump
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If P700 = 3 (BS 3680 Weir)
Select from the following options:

1 = Rectangular

2 = V-Notch 90 degree (full §p

3 = V-Notch 53 degree 8’ (half §0

4 = V-Notch 28 degree 4’ (quarter%0
5 = Broadcrested (Rectangular) Weir

If P700 =5 (Special)
Select from the following options:

1 = Palmer-Bowlus Flume
2 = H-Flume
3 = V-Notch angle (other than BS3680)

If P700 =6 (Universal)

Where the Primary Measuring device does not matghdd the devices
contained in the above categories then a univecdame calculation can be
performed. A head Vs flow chart is used, to entaumber oBreakpoints
for head and flowrate(P730-793) which is either provided by the
manufacturer or created based on the dimensiotieafevice.

Select from the following options:

1 = Universal Linear flow calculation
2 = Universal Curved flow calculation

P702 Calculation

Select the requiredalculation method both will give similar answers, the
difference being the information required to conpléhe calculation. For
ratiometric it is normally sufficient to know the aximum flow at the

maximum head. Choose between:

1 = Absolute
2 = Ratiometric (Default)
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P703 Minimum Head

This parameter is used to enter thistance above empty, that represents
zero headand flow. This feature is used in Primary Measuring Devices
where the zero reference is at a higher level tharchannel bottom, at the
point of measure. Enter distanceMeasurement Units P104

P704 Maximum Head
Enter thehead value that representsaximum flow, enter inMeasurement

Units P104

Note any change to the value of this parameter lvéllreflected in P106
(Span) and vice versa.

P705 Maximum Flow

When P702 = 2 Ratiometric enter theflow rate value that occurs at
maximum head (P704) enter involume units (P70 per time units
(P707.

When P702 = 1 Absolute and all relevant flow parameters have been
entered, themaximum flow that occursat maximum head P704will be
calculated, after the unit is returned to RUN modaed displayed in this
parameter ivolume units (P706 pertime units (P707).

P706 Volume Units

Select the Volume Units to be used to display aldutate the flow rate
from the options below:

Option Description
1= Litres Flow will be calculated and displayedLitres
2= Cubic meies Flow will be calculated and displayedMetres °
3= Cubic fee Flow will be calculated and displayed Feet®
4= UK Gallon: Flow will be calculated and displayedUK Galls.
5= US Gallon Flow will be calculated and displayedUS Galls
6 = Mil. USG Flow will be calculated and displayed lifillions
(Default) of US Galls
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P707 Time Units

Select the Time Units to be used with the VolumetdJto determine the
desired flow rate from the options below:

Option Description

1= per Second Flowrate will be calculated and displayed in
Volume unitsiSecon(

2= per Minute Flowrate will be calculated and displayed in
Volume unitsMinute

3= per Hour Flowrate will be calculated and displayed in
Volume unitsHour

4= per Day (Default) Flowrate will be calculated and displayed in
Volume unitsDay

P708 Flow Decimal

This parameter determines the number of decimaleglan the flow rate
reading during run mode. It can be set betweerd13abefault = 2

P709 Flow Cut Off

This parameter is used to select the minimum flowa % of flow rate,
which is to be totalised. Enter values in % of mawin flow. Default = 5%

P710 Dimension A

This parameter is used to enter dimension “A” ef Brimary Measuring
Device, where applicablege table below for further details.

P711 Dimension B

This parameter is used to enter to enter dimerf&ibof the Primary
Measuring Device, where applicabdee table below for further details.

P712 Dimension C

This parameter is used to enter to enter dimeri§idf the Primary
Measuring Device, where applicabéee table below for further details.
P713 Dimension D

This parameter is used to enter to enter dimerf§dwf the Primary
Measuring Device, where applicabéee table below for further details.
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Pimary Measuring Device P710 P711 P712 P713
Dim “A”  Dim“B” = Dim“C” | Dim “D”

P700 = 1 Exponent Crest Not Not Not
P701 =1 Supp. Rectangular Wejir Width Required | Required | Required
P702 =1 Absolut
P700 = 1 Exponent Crest Not Not Not
P701 = 2 Trapezod Weir Width Required | Required | Required
P702 =1 Absolut
P700 = 1 Exponent Throat Not Not Not
P701 =5 Leopald Lagco Flume | Diameter | Required | Required | Required
P702 =1 Absolut
P700 = 1 Exponent V Notch Not Not Not
P701 =6 V Notch Angle Required | Required | Required
P702 =1 Absolut
P700 =2 BS 3680 Flume Approach Throat Throat Not
P701 =1 Rectangular Width Width Length Required
P702 = Absolute or Ratiomet
P700 =2 BS 3680 Flume Approach Throat Throat Hump
P701 = 2 Rectangular with hump  Width Width Length Height
P702 = Absolute or Ratiomet
P700 =2 BS 3680 Flume Approach Throat Throat Not
P701 = 3 U-Throated Width Diameter Length Required
P702 = Absoluter Ratiometrit
P700 =2 BS 3680 Flume Approach Throat Throat Hump
P701 = 3 U-Throated with hump|  Width Diameter Length Height
P702 = Absolute or Ratiomet
P700 = 3 BS 3680 Weir Approach Crest Crest Not
P701 =1 Rectangular Width Width Height Required
P702 = Absolute or Ratiomet
P700 — 5 Special Flume Not Not Not
P701 =1 Palmer-Bowlus Size Required | Required | Required
P702 = Absolute or Ratiomet
P700 — 5 Special Flume Not Not Not
P701 =2 H - flume Size Required | Required | Required
P702 = Absolute or Ratiomet
P700 — 5 Special V — Notch Not Not Not
P701 = 3V — Notch angle angle Required | Required | Required
P702 = Absolute or Ratiomet
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P714 Roughness Coefficient (Ks)

When P700 = 2, BS3680 Flume this parameter is tesedter the
roughness coefficienof the flume inmillimetres, see table below for
further details.

Value of Ks
Good Normal
Surface Classification Example Value
mm mm
Plastics, etc
Perspex, PVC or other smooth fac 0.00¢
Asbestos cement 0.015

Resin-bonded glass-fibre moulded
against smooth forms of sheet metal|or

well sanded and painted timber 0.03 0.06
Metal

Smooth, machined and polished metaD.003 0.006
Uncoated sheet metal, rust free 0.015 0.03
Painted metal 0.03 0.06
Galvanized metal 0.06 0.15
Painted or coated casting 0.06 0.15
Uncoated casting 0.15 0.3
Concrete

In-situ or precast construction using
steel formwork, with all irregularities
rubbed down or filled in 0.06 0.15
In-situ or precast construction using
plywood or wrought timber

framework 0.3 0.6

Smooth trowelled cement rendering 0.3 0.6

Concrete with thin film ofsewage

slime 0.6 15

Wood

Planned timber or plywood 0.3 0.6

Well sanded and painted 0.03 0.06
P715 Water Temperature

When P700 = 2, BS3680 Flume this parameter is ttsedter the mean
water temperature {fC.
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P717 Exponent

This parameter is used to enter the exponent welhen:
P700 PMD Type = 1 Exponent and P701 Primary M.DGtfTers.

P718 K Factor

This parameter is used to enter the K Factor when:
P700 PMD Type = 1 Exponent and P702 CalculationAbdolutesee table
below for further details.

Pimary Measuring Device P718 K

Factor
P700 = 1 Exponent Automatically
P701 = 1 Supp. Rectangular W Calculate:
P700 = 1 Exponent Automatically
P701 = 2 Trapezod Wi Calculate:
P700 = 1 Exponent Obtain value
P701 = 3 Venturi Flun and ente
P700 = 1 Exponent Automatically
P701 = 4 Parshall Flur Calculate:
P700 = 1 Exponent Automatically
P701 =5 Leopald Lagco Flui Calculate:
P700 = 1 Exponent Automatically
P701 =6 V Notch Calculated
P700 = 1 Exponent Obtain value
P701 = 7 Other and enter

P719 Throat Width

This parameter is used to select the Throat Wititheoflume when:
P700 PMD Type = Exponentand P701 = #arshall Flume. After
selecting the Throat Width the Exponent P717 arehbtor P 718 will be
set automatically.

The following parameters P720 to P725 are valudsutated by the unit,

dependent on application, and are “Read Only”, tfere have no default
values.

P720 Area
Displays the calculated value of the area whenpR7® BS3690 flumes.

P721 Cv
Displays the calculated value for Cv when, P700BS3680 flumes.
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P722 Cd
Displays the calculated value for Cd when, P700B52680flumes.

P723 Ce
Displays the calculated value for Ce when, P700BS3680 weirs.

P724 Cu

Displays the calculated value for Cu when, P700 BSB3680 flume and
P701 = 3 or 4 U-Throated flume.

P725 Kb

Displays the calculated value for Kb when, P700 BS3680 weirs and
P701 = 1 Rectangular weir.

P730-P793 Breakpoints

Where the Primary Measuring device does not matth & the pre-

programmed devices contained in tb#tra 3, then a universal volume
calculation can be performed. A head Vs flow charused, to enter a
number ofBreakpoints for the head andflow (P730-793) which is either

provided by the manufacturer or created based endiinensions of the
device.

Breakpoints should be enteredpairs of head and the correspondirftpw
for that head. Thérst pair entered must be faero head andflow and the
last pair entered must be fanaximum head andflow. The higher number
of breakpoints (pairs) entered then the greateuracy there will be. There
are a maximum number of 32 breakpoints (pairshéad and flow that can
be entered.

P796 Reset Breakpoints

This parameter allows the resetting, to the defaallie, of all previously set
breakpoints (P730-793), without having to accessntlindividually. When
it is necessary to reset or amend particular br@akpthis can be achieved
by directly accessing the desired parameter (PE3)-and changing as
required.
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P797Number of Breakpoints Set

This parameter allows you to review the number efakpoints that have
been set, without the need to access each indivmha in turn, this is a
“Read Only “ parameter and no values can be entered

P863 Average Flow

This parameter will display the Average Flow foetlime period set in
Average Time (P864). It is read only and cannot be changed.

P864 Average Time

This parameter will set the time period over which Average Flow (P863)
is to be calculated before being displayed.

''$

[

P800 Display Units

This parameter determines whether the reading aisdl is in
Measurement Units(P104), or as gercentageof span.

Optior Descriptior

1 = Measured (Default) | Display is in selected units dependant
Mode P10Q

2 = Percentage Display is in percentage of span
dependant in ModeP100).

n

P801 Decimal Places

This parameter determines the number of decimakpglan the reading

during run mode.
Minimum = 0 (No decimal places), Maximum 3 = (3 itlegl Places)

Default = 2 (2 decimal Places)
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P802 Display Offset

The value of this parameter is added to the redoé@igre it is displayed, in
Measurement Units(P104.

It does not affect the relay setpoints or the mApat) only the reading on
the display.

You could use this feature if for example you wante reference the
reading to sea level, where you would enter théadt®e betweemmpty
Level (P105 and sea level. If the empty level point is belesa level, then
enter a negative value.

P804 Display Conversion

The reading is multiplied by the value of this paeder before being
displayed. The default is 1.0, but if for examptauywanted to display the
reading in yards, then set theasurement Units (P104 to feet, and set
P804to 3.

P808 Fail-safe Mode

By default, if a fail-safe condition occurs, thdretdisplay, relays and the
mA output are held at their laghown values until a valid reading is
obtained.

If required, then you can change this so that thiegoes tohigh (100% of
span), oftow (empty) as follows:

Option Description

1 = Known (Default) Remain at the lakknown value
2 = Higt Will fail to the high value (100% of Spar
3=Low Will fail to the low value (empty

Important Information

In the event of &ail-safe condition occurring, the display, relays and mA
Output can be configured to fail to a conditioniethis independent of each
other. To set independeRelay FailsafeseeP218 (RL1), P228 (RL2),
P238 (RL3) And for independennA Output Failsafe seeP840.
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P809 Fail-safe Time

In the event of a fail-safe condition the fail séfaer determines the time
before fail-safe mode is activatddefault = 2mins

If the timer activates, the unit goes infail-safe, as determined by
P808(Display), P218, 228, 238Relayg and P840 (mA Output). When
this happens, you will see the messagailed Safé” on the display, along
with a message explaining why (lost echo or traosdéault, for example)

When a valid measurement is obtained then the aispkelays and mA
output will be restored and the timer is reset.

6 !
P810 Units

This parameter determines whether tleasurement units (P104) are
displayed on the auxiliary line of the display immode.

Optior Descriptior
0 = Nc Measurement uniiwill not be displaye
1 = Yes (Default Measurement uniiwill be displaye

P811 Alarms Messages

This parameter determines whether notification mgss are displayed on
the auxiliary line of the display in run mode wremalarm relay is switched
on or off. The message is in the form “Alarm HigN'Qwhere the ‘High’ is
determined by the setting of the relaharm ID (P212, 222, 23R

Optior Descriptior

0 = No (Default Alarm messagewill not be displaye
1=Ye: Alarm messagewill be displaye

P812 General Control or Pump Messages

This parameter determines whether notification mgss are displayed on
the auxiliary line of the display in run mode whepump relay is switched
on or off. The message is in the form “General 1”"Ohhere the number
displayed is the number of the relay.

Optior Descriptior

0 = No (Default Pump messagewill not be displaye
1=Yes Pump messagewill be displaye




P813 Control Messages

This parameter determines whether notification mgss are displayed on
the auxiliary line of the display in run mode wteenontrol relay is switched
on or off. The message is in the form “Time ON".

Optior Descriptior
0 = No(Default) Control messagewill not be displaye
1=Yes Control messagewill be displaye

P814 Miscellaneous Messages

This parameter determines whether notification mgss are displayed on
the auxiliary line of the display in run mode whe&miscellaneous relay is
switched on or off. The message is in the form tRION".

Optior Descriptior
0 = No (Default Misc. messagewill not be displaye
1=Yes Misc. messagewill be displaye

P816 Totaliser (R)
When Ultra Wizard = 3 Flow

This parameter determines whether or not the eddetttotaliser will be
displayed in the auxiliary line of the display imrmode. When selected the
auxiliary display will scroll between the resetw@bbtaliser and the totaliser
units selectedDefault = 0 (Off).

The resettable totaliser can be reset while inmale via the “Totaliser”
hot key by pressing “0” while Total (R) is displayed.

When Ultra Wizard = 3 Flow

P820 Totaliser

Displays the current value of the, non-resettabtaliser. During run mode
this totaliser can be viewed via the “Totaliser’t Hay, 3. unlike the
resettable totaliser this totaliser cannot be regdgte in run mode, it can
however be reset while in program mode by acced®8® Totaliserand
enteringzero.
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P821 Totaliser(R)

Displays the current value of the, resettable is¢al Thistotaliser can be
allocated to appear, durirgn mode, on the auxiliary display lineP816
or alternatively via the “Totaliser” hot key.

P822 Totaliser Decimal Places

This parameter determines the number of decimaleglan the totaliser
during run mode. It can be set between 1 arideRault = 2

P823 Totaliser Multiplication Factor

Use this parameter if the totaliser incrementsdyjatge or small amount,
enter the factor by which the actual flow rate isiltiplied by before
incrementing the totaliser .

E.qg. if flowrate is being calculated and displayedtrs/second and it is
desired to increment the totaliser in cubic mesedect 7 = *1000.

When viewing, the totaliser display will state, ‘itare: L*1000”, and the
totaliser will be incremented every 1000 litres

Options are:
Optior Descriptior

1= 1/1000 Totaliser will increment every 1/100@nits of flow
(Default)
2=1/10( Totaliser will increment every 10C" units of flow
3=1/1C Totaliser will increment every 1/™ units of flow
4=1 (Default | Totaliser will increment every 1 units of flc
5=1( Totaliser will increment every 10 units of fls
6=10( Totaliser will increment every 100 units of fl
7=1,00( Totaliser will increment every 1000 units of fl
8= 10,001 Totaliser will increment every 10,000 units of fl
9= 100,00 Totaliser will increment every 100,000 units ofvil
10=1,000,00 | Totaliser will increment every 1,000,000 units loiw

P824 Totaliser Enable

This parameter determines if the totaliser is ezldr not, the options are
as follows:

Optior Descriptior

0 = Off Totaliser will be disablec
1 = On (Default) Totaliser will be enablec
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When Ultra Wizard = 3 Flow

P829 Bargraph

By default the bargraph will be representative ad, a percentage, the
reading obtained, as determined by tMede P100 This parameter is
automatically set to the correct default option wreelecting theMode
P100,but can beehanged if required. The options are as follows:

Optior Descriptiot

1= Level Bargraph will be representative of level.

2 = Head (Default) Bargraph will be representative of heac.

3 = Flow Bargraph will be representative of flow.
$( %

P830 mA Range
This parameter determines the range of the mA outmm the following.

Option Description

0= Off mA output disable:

1=0to 20 mA | mA output directly proportional to thenA mode
(P83)), so if the reading is 0% the output is 0 mA
the reading is 100% the output is 20 mA.
2=4t0o20 mA | mA output directly proportional to thenA mode
(Default) (P83)), so if the reading is 0% the output is 4 mA
the reading is 100% the output is 20 mA.

3=20to 0 mA | mA output inversely proportional to th@A mode
(P83, so if the reading is 0% the output is 20 mA
the reading is 100% the output is 0 mA.

4=20to 4 mA | mA output inversely proportional to th®@A mode
(P83)), so if the reading is 0% the output is 20 mA
the reading is 100% the output is 4 mA.
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P831 mA Mode

This parameter determines how the ma Output retateghat is measured.
By default it operates exactly the same as the dispR00Q), but it can be
set to operate as follows:

When Ultra Wizard = 1 Level/Volume

Optior Descriptior

When Ultra Wizard = 1 Level/VVolume, 2 Pump or 3 Flow
0 = Defauli mA output relative ttMode P10C
1 = Distanc mA output relative tdistance.
2=Leve mA output relative tdevel.
3 = Spac mA output is relative tispace.

When Ultra Wizard = 1 Level/Volume
5 = Volume | mA output is relative to voluméP100 = ¥)
When Ultra Wizard = 3 Flow

4 = OCM Hea mA output is relative tOCM heac.
5 =0OCM Flov mA output is relative tOCM flow.
6 = Average Flo mA output is relative taverage flow

By default the mA Output will represent thempty (0 or 4mA dependant
on (P830 mA Range and100% of the operationaspan (20mA), but you
may wish to have the output represent a sectidheobperational span. For
example, the application has an operational sp&t0déet bubutput is to
representempty (0 or 4mA dependant 0oP830 mA Range) to alevel of
15 feet(20mA). If so P834 (Low Level) should be set to 0.00 feed P835
(High Level) should be set to 15 feet.

P834 mA Low Level

This parameter sets the level, distance or spaperdling on the selected
mA Out Mode (P831) at which the low mA output will occyp or 4mA
dependant oP830 mA Range

Default = 0.000 feet

P835 mA High Level

This parameter sets the level, distance or spapentling on the selected
mA Out Mode (P831) at which the high mA output will occ20mA).
Default = 19.685 feet
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P836 mA Low Limit

This parameter sets the lowest level that the mfpouduwill drop to, the
default is OmA, but you can override this if thevide you connect to cannot
for example accept less than 2mA, yet you wantsi the 0-20mA range.
Default = 0.00mA

P837 mA High Limit

This parameter sets the highest level that the magpui will rise to, the
default is 20 mA, but you can override this if ttevice you connect to
cannot for example accept more than 18 mA, yetwant to use the 0-20
mA range Default = 20.00mA

&

P838 mA Low Trim

If the device you are connected to is not calilstatend not showing the
correctlow value (reading), then you can trim it using this parameYeu
can either type in the offset directly, or use #reow keys to move the
output up and down until you get the expected tésehding) on the device
that is connected.

P839 mA High Trim

If the device you are connected to is not calilstatend not showing the
correcthigh value (reading), then you can trim it using this parameYeu
can either type in the offset directly, or use #reow keys to move the
output up and down until you get the expected tésehding) on the device
that is connected.

P840 mA Fail-safe Mode

This parameter determines what happens to the mipubin the event of
the unit going into fail-safe mode. Thikefault is to do the same as the
system fail-safe(P808, but this can be overridden to force the mA otitpu
to an independent fail-safe mode as follows:

Optior Descriptiot

0 = Defauli mA output will fail as peP80¢.

1 = Holc mA output will retain its last known valu
2=Low mA output will fail to itslow condition

3 = High mA output will fail to itshigh condition
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P841 mA Allocation

By default the mA output will be representativetioé reading obtained, as
determined by thlode P100 WhenP100= 5 (Volume) the output can be
assigned to be representative oflgheel. This parameter is automatically set
to the correct default option when selecting tlede P100 and under
normal circumstances will not require changing.

The options, dependant on tha&lue entered foMode P10Q are as follows:

Option Description
2 = Xducer 1 (Default) mA output relates to Xducer 1 leve

When Ultra Wizard = 1 Level/Volume

5 = Volume | mA output relates to the volunrP100 = &

$ $

[
P851 Measurement Offset
The value of this parameter is added to the medsulistance, in
Measurement Units(P104).
This Offset will be added to the level, as derifemin the transducer, and
will affect everything including the reading on ttdisplay, the relay
setpoints and the mA output.

'$

P852 Temperature Source

This parameter determines the source of the teryermeasurement. By
default it is set to automatidP852=1, which will automatically detect if a

temperature sensor is available from the transdutdor any reason, no

temperature input is received, then Fired Temp value is used, as set by
P854
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The temperature source can be specifically setlbsis:

Optior
1 = Automatic (Default)

_Descriptior
Will automatically select transducer
temperature sensor, if available, or fixed
temperature (P854) if no temperature
sensor found.

2 = Xducer Always uses temperature reading frg
transduce
3 = Fixec Always uses fixed temperature (P8

P854 Fixed Temperature

m

This parameter sets the temperature, in degreesyiate to be used if
P852 (Temperature Source =3. Default = 26C

[ ]
P860 Sound Velocity

This parameter allows for the velocity of sound&changed according to
the atmosphere the transducer is operating in. @gult the velocity is set
for sound travelling in air at an ambient tempematwf 20 degrees
centigradeDefault = 342.72m/sec

P861 Cal.Dist 1

When Ultra Wizard = 1 Level/Volume

This parameter can be used recalibrate the Sound Velocity (P860),

when the acoustic beam from the transducer is ltiagehrough mediums
other than air or when there are variations of temrafre between the
transducer face and the material level.

To obtain best results calibration should be cdrdat when the level is as
near empty as possible and when any vapour prhasrstabilized.

With the material at a steady leveiew the value ofP861 which will
indicate thecurrent distance as calculated byltra 3 with respect to the
current value of P860. Physicallyeasurethedistancefrom the face of the
transducer to the surface of thenaterial level and enter this value, in

Measurement Units P104 and P860 will be automdiyicapdated to

compensate for any difference between the displapeidentered values.
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Damping is used to damp the display, to enable ikeep up with the
process but ignore minor surface fluctuations.

P870 Fill Damping

This parameter determines tmeaximum rate at which the unit will
respond to anncrease in level It should be set slightly higher than the
maximum vessel fill rateDefault = 32.8084 feet/min

P871 Empty Damping

This parameter determines tmeaximum rate at which the unit will
respond to aecrease in levellt should be set slightly higher than the
maximum vessel empty rateefault = 32.8084 feet/min

P872 Fill Indicator

This parameter determines the rate at which the filChdicator activates.
Default = 32.8084 feet/min

P873 Empty Indicator

This parameter determines the rate at which the L&dipty indicator
activatesDefault = 32.8084 feet/min

P874 Rate Update

This parameter determines the way in which the iatalculated. If set to
continuous (P874=0), then the rate is calculated and displayed
continuously, i.e. any change seen from shot ta $hocalculated and
displayed, but if set to uselues P874=1(Default) then thevalues set in
P875andP876are used to calculate and display the rate.

P875 Rate Time

This parameter is the period (in seconds) over lwkhie material level rate
of change is averaged before tRate Value (P877) is updated. If th&ate
Distance(P876 is exceeded before tlitate Time (P875 has expired then
theRate Value (P877) will be updated immediatelfDefault = 60sec.
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P876 Rate Distance

This parameter is the ratdeasurement Units (P104 over which the
material level must change before Rate Value (P877) is updated. If the
Rate Time (P875 expires before th®ate Distance(P876 is exceeded
then theRate Value (P877) will be updated immediatelyDefault = 0.164
feet.

P877 Rate Value
This parameter displays the current rate of chaofgenaterial level, in
Measurement Units(P104)per minute. It is read only.

P878 Lower Cutoff

This parameter is used to select the minimum Rabetcalculated, and can
be used to eliminate unwanted updates from effaictpples/waves on the
surface of the material.

The following two parameters can be used to fitter unwanted changes of
level caused by a ‘rippled’ or agitated surface.

P880 Gate Mode

This parameter determines the operation of the tjade is established
around the echo being processed and is used tottracechoes movement
and update the level measurement indication ordigpday. Please consult
Pulsar for further information and assistance ocanging the value of this
parameterDefault = 0 (Fixed)

P881 Fixed Distance

This parameter determines the width of gate todwlun tracking an echo
and under normal circumstances will not requirengirag, but it can be
increased in the cases where the surface is maxitngmely fast (in excess
of 32.8084 feet/min) to ensure smooth processirth@thanging level.

P882 Process Filter

This parameter determines the number of ‘cyclest will be taken before a
change in level is processed and the display uddate

Optior Descriptior
1 =Fas level will be updated every cyc
2 = Mediun level will be updated every 8 cyc
3 = Slow (Default level will be updated every 16 cyc
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P884 Peak Percentage

When P102 = 2 (Solids), this parameter can be tsedtermine the point
at which the the measurement is taken, within ttabdished gate of the
selected echo, in order to compensate for any éhairmaybe caused by
“angles of repose” presented by the way the matseitles. Please consult
Pulsar for further information and assistance oanging the value of this
parameter.

*$

P900 Transducer 1 Status

This parameter shows the current state of the dtanes. The value means
the following.

Option Description

0= OK Transducer working correct
2= Stuck High Indicates that the power and signal lines on |the
transducer terminals are crossed over, or the Isigha
line is shorted to ear

3= Not Foun No transducer is detect:

P901 Echo Confidencel

This parameter displays the most recent echo ocemdiel from the
transducer. It is useful to help find the best min location for the
transducer, where you should aim to get the higtigste. It is a percentage
of confidence that the echo reporting the levéhéscorrect one.

P902 Echo Strengthl
This parameter displays the most recent echo gtrefigure for the
transducer, where a higher figure indicates a bedtarned echo.

P903 Average Noisel

This is the mean noise reading for the transdutes. measured while the
transducer is not firing, and gives an indicatidnttee average amount of
electrical noise present on the cabling.
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P904 Peak Noisel

This is the peak noise reading for the transdutéas. measured while the
transducer is not firing, and gives an indicatidrihr@ maximum amount of
electrical noise present on the cabling.

P905 Sensitivity

This parameter determines the sensitivity of thi¢. iflease consult Pulsar
for further information and assistance on changthg value of this
parameter.

P906 Side Clearance

This parameter is used to set the distance by wihietDATEM trace will
“stand off” from around unwanted echoes such agrottons. Please
consult Pulsar for further information and assistéann changing the value
of this parameter.
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P921 Enable Code

Enablesthe passcodd?022), which means the passcode must be entered to

go into program mode. Hisabled (set to0), then no passcode is required,
and is used to enter program modefault =1 (Enabled)
P922 Passcode

This is the passcode that must be used to entgramromode. Theefault
is 1997 but this can be changed to another value from398€9.

>4

P925 Parameter Backup & Restore

This parameter is used to make a backup of allmpeters, for example to
ensure a default set is maintained within the uhilterations are made to
the parameters that do not work as intended, thenbaickup set can be
restored into the unit.

You can make two separate backup copies if you,wigled backup 1 and
backup 2, and restore from either.

The options are:

Option Description
1= Backup . Make backup to area 1 of all parame
2= Backup . Make backup to area 2 of all parame
3= Restore Restore all parameters from are
4= Restore Restore all parameters from are
1'$ 3

The following three parameters do not affect hosvthit performs, but details,
contained in them, may be required, by Pulsar, wiesking technical
enquiries.

P926 Software Revision

This parameter will display the current softwargisen. It is read only, and
cannot be changed. Trsoftware revision can also be viewed while in
RUN mode by pressing thaecimal point key.
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P927 Hardware Revision

This parameter will display the current hardwareisien. It is read only,
and cannot be changed.

P928 Serial Number

This parameter will display the serial number @& thit. It is read only, and
cannot be changed. Tiserial number can also be viewed while IRUN
mode by pressing thdecimal point key.

P929 Site Identification

This parameter allows you to give each unit anviidial reference number,
for identification purposes. You can set any nuniiEween 1 and 99999.

P930 Factory Defaults

This parameter resets all parameter values torigsmal Factory Set values
that were installed when the unit was tested, leefi@spatch to you.

To reset parameters, enter (Yes), and press , then you will see a
message Entr if sure”, you should press again. If you press any
other key at this point, the parameters will notreget, and you will see a
message confirming this.

Once you have done this, program the unit, to dwrdd application.

A'$
The date and time is used, to control specificyrélactions and date stamp
certain events that are contained in the Data Ldigss also used in
conjunction with the system watchdog that keep®ya on the times the
unit has started.

P931 Date
This parameter display thoeirrent date, in the format as set 13933 (Date
Format), and can be reset if required.

P932 Time

This parameter displays tloeirrent time and can be reset if required, in the
format HH: MM (24-hour format). This is set initiglat the factory for UK
time.
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P933 Date Format

This parameter allows you to alter the format tthat date is displayed to
your choice of DD: MM: YY, MM: DD: YY or YY: MM: DD. The default
is MM: DD: YY.

Each relay has an associated LED, located on this fmont panel, which

indicates the status of the relay. By default tleDLof any relay that has
been programmed but is in its “OFF” state will leninated ‘yellow’.
When ‘ON” alarm relays will cause theED to illuminateRed andpump,
control andmiscellaneousrelays will cause theED to illuminategreen
LED’s of any relays that have not been programmaidnet be illuminated.
Customised settings for the colour of LED’s candgbieved by using the
following parameters.

P935 Off Relay Colour

This parameter selects the colour thar@egrammed relay should be when
it is in its “OFF” state. Thedefault is 3 =yellow, but can be changed to ‘no
colour’, red or green.

P936 Alarm Relay Colour

This parameter selects the colour thatimm relay should be when it is in
its “ON” state. Thedefault is 1 =red, but can be changed to ‘no colour’,
green or yellow.

P937 General Control/Pump Relay Colour

This parameter selects the colour thauanp relay should be when it is in
its “ON” state. Thedefault is 2 =green, but can be changed to ‘no colour’,
red or yellow.

P938 Control Relay Colour

This parameter selects the colour thabatrol relay should be when it is in
its “ON” state. Thedefault is 2 = green but can be changed to ‘no colour’,
red or yellow.

P939 Miscellaneous Relay Colour

This parameter selects the colour thatiacellaneousrelay should be when
it is in its “ON” state. The default i& = green but can be changed to ‘no
colour’, red or yellow.

All relays that are not programmed will show, ‘rmlaur’, i.e. they are off.
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You can check how many times the unit has beerckwadt on, and look at
the date and time of the last ten starts. Thistmanseful if there have been
power failures or if for any reason thditra 3 restarts due to a fault
condition. TheUltra 3 can be backed up from a battery which automagicall
cuts in during power failure, battery backed up tainwill continue
uninterrupted operation and therefore will not ségji a loss of mains power.
If, however, the battery were to fail during a nsjpower interruption, a
start up would be recorded once power has beeoreest

The following parameters can be accessed by dyreatering the parameter
number. To do this, enter therogram mode and thentype in the
appropriatgparameter number.

P940 Number of Starts

This parameter shows how many times the unit haa pewered up.

P941-P960 Start Date & Time

Parameter$941 and P942 show thedate andtime that the unit was last
started. There aren start dates & timesrecorded, which are parameters
P943-P960The first on the list are the most recent, amdldst ones are the
oldest. These are read only, and cannot be changed.

£ -xg

Important Information

In order to ensure the correct operation of Daylgéaiving TimeP932 Time
should be checked, and adjusted if necessary staremhat it is set for the
current valid time..

P970 DST Enable

WhenEnabled (set tol) the internal clock will be automatically adjustied
compensate for the difference between standard @mabaylight Saving
Time. Default = 1 (On)

P971 DST Difference

This parameter sets the time difference betweardatd time andDaylight
Saving Time.The time difference is entered in HH:MMefault = 01:00
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P972 DST Start Time

This parameter is used to set e of day at whichDaylight Saving
Time will start, the time is entered in the format HH: MM (24-hour
format).Default = 02:00

P973 Start Day

Use this parameter to enter tday of the week P974 that Daylight
Saving Timeis tostart.

2= Monda DST will _start on aMonday
3= Tuesda DST will start on aTuesday
4= Wednesdz DST will start on aWednesda
5= Thursda DST will start on aThursday
6= Friday DST will start on aFriday

7= Saturda DST will start on aSaturday
8= Sunday (Default DST will start on aSunday

P974 Start Week

This parameter will determine theeek of the month P975 in which
Daylight Saving Timeis tostart.

Option Description

1= Week 1 DST will start on day (P973 in thefirst week
(P974) of themonth (P97E).

2= Week 2 DST will start on day (P973 in the second
week P974) of themonth (P975).

3=Week 3 DST will start onday (P973 in thethird week
(P974) of themonth (P97E).

4= Week 4 DST will start onday (P973 in thefourth week
(P974) of themonth (P975).

5= Last (Default) DST will start on day (P973 in the last week
(P974) of themonth (P97E).
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P975 Start Month

This parameter is used to select thenth, in whichDaylight Saving Time

will start.
Option Description

1= Januar DST will start during the month cJanuary
2= Februar DST will start during the month oiFebruary
3=March (Default) | DST will start during the month cMarch
4= April DST will start during the month cApril
5= May DST will start during the month cMay
6= Jun DST will _start during the month cJune
7= July DST will _start during the month cJuly
8= Augus DST will start during the month cAugust
9= Septembt DST will start during the month cSeptembel
10= Octobe DST will _start during the month cOctober
11= Novembe DST will start during the month cNovembel
12= Decembse DST will start during the month cDecembe

P976 DST End Time

This parameter is used to set tiae of day at whichDaylight Saving
Time will end, the time is entered in the format HH: MM (24-hdoimat).
Default = 02:00.

P977 End Day

Use this parameter to enter tday of the week P974 that Daylight
Saving Timeis toend.

Option Description

2= Monda DST will end on aMonday
3=Tuesda DST will end on aTuesday
4= Wednesds DST will end on aWednesda
5= Thursda DST will end on aThursday
6= Friday DST will end on aFriday

7= Saturda DST will end on aSaturday
8= Sunday (Default DST will end on aSunday
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P978 End Week
This parameter will determine theeek of the month P975 in which
Daylight Saving Timeis toend.

Option Description

1= Week 1 DST will end onday (P977 in thefirst week
(P97¢) of themonth (P979).

2= Week 2 DST will end on day (P977 in the second
week P97¢) of themonth (P979).

3=Week 3 DST will endonday (P977 in thethird week
(P97¢) of themonth (P979).

4= Week 4 DST will end on day (P97% in the fourth
week P97¢) of themonth (P979).

5= Last (Default) DST will end onday (P977 in thelast week
(P97¢) of themonth (P979).

P979 End Month

This parameter is used to select thenth, in whichDaylight Saving Time
will end.

Option Description

1= Januar DST will endduring the month cJanuary
2= Februar DST will end during the month ofFebruary
3= Marct DST will endduring the month cMarch

4= April DST will end during the month cApril

5= May DST will endduring the month cMay

6= Jun DST will end during the month cJune

7= July DST will endduring the ronth ofJuly

8= Auqgus DST will endduring the month cAugust
9= Septemb DST will endduring the month cSeptembe
10= October (Default | DST will end during the month cOctober
11= Novembe DST will end during the month cNovembel
12= Decemb DST will endduring the month cDecembe

Pagk’5




P061 Comms Baud

This parameter is used to set the speed (Baud Ridteghe RS232
communications and can be changed to suit the ctinge device.
Default = 19200

n +?2
Please refer to the relevant communications maiualavailability of
parameters and details of options.

"$  $

When a Modem is connected to, via the RS232 pGangult Pulsar or your
local distributor for further details), the follomg parameters are used to set
up theUltra 3 so that when the level reaches a specific alpoint, as
determined by the setting of the relay(s) the wilit dial and connect to a
remote telephone number to provide details of trene

P144 Call Type

This parameter determines what type of connecianade via the modem.

Option Description

0= Off (Default) Remote alarm function is disab
1 =Ring This option initiates a connection to |a
remote modem/computer which will then
allow remote communication with the unjt.
Please consult Pulsar or your logal
distributor for further detail
2= SMS This option initiates a predetermingd
message which is sent to the rempte
telephone number detailing date and time
the alarm was initiated, the site ID, alafm
condition and level at the time the alarm
was initiated.
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P145 Tel. No.1

This parameter is used to enter the number of th& appear at the
beginning of the telephone number to be dialled ibato receive the
message.

Option Description

0= None No ‘O's present at the beginning of the
telephone number to be diall

1 = Add 0 (Default) 1 ‘0" present at the beginning of the
telephone number to be diall

2= Add 00 2 ‘O's present at the beginning of the
telephone number to be diall

P146 Tel. No2

This parameter is used to enter to enter the nedigi6s, following the ‘0’s,
of the telephone number to be dialled. If there E®s then 8 digits
following the ‘0’s then just enter the digits rewpd, if there are more than
digits following the ‘O’s then enter the first 6gilis and then proceed to
P987 and enter the remaining digits.

P147 Tel. No3

This parameter is used to enter any remainingddajithe telephone number
to be dialled after completion of P985 and P986vabo

Example

Telephone number to be dialled is: 0 1234 123456

P145 Tel. No. 1 = 1(One ‘0’ at the beginning of tekephone number)
P146 Tel. No. 2 = 123412 (The next 6 digits folllogvthe ‘0’s).

P147 Tel. No. 3 = 3456 (Remaining digits of telephaumber).

P148 Timed Out

This parameter will set the time period that thét will wait for a reply
before disconnectindgefault = 90 seconds
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P149 Retry No.

This parameter will set the number of times theghbne number will be re-
dialled if no reply is received. If set to ‘0’ théime number will be re-dialled
continually until a reply is received, if set td"then number will not be re-
dialled at all. Any other value entered betweemd €9 will determine the
number of re-dials to be attempt&kfault = 0

P980 Simulate

Test mode is used to simulate the application amdiren that all parameters
and relay setpoints have been entered as expdateihg simulation, there
is a choice of whether the relays will change sthsed simulation) or not
(soft simulation), but the LED’s will always changelour as programmed,
and the current output will change. If you wanttést the logic of the
system that the relays are connected to then s&leatd simulation, but if
you don’t want to change the relay state, thercsalsoft simulation.

There are two simulation modesutomatic and manual. Automatic
simulation will move the level up and down betwesnpty level or the pre-
determinedStart Level (P983) and Pump/Control relay switch points, if
you wish to change the direction of the level mogatre.g. to go beyond
relay setpoints, this can be done by using thewarkeys. In manual
simulation, using the arrow keys will allow you maove the level up and
down as required.

The choices for you to enter are as follows.

1= Manual soft simulation

2= Automatic soft simulation
3= Manual hard simulation
4= Automatic hard simulation

To return to program mode, press CANCEL and test mde will
end.Note

Pump start delay (which by default is 10 secorsiskt to O during
simulation.
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P981 Increment

By default, simulation mode will move by).328 feetsteps in manual
simulation and by 0.328 feet/min in automatic sitioin. Altering the
increment can change this value.

P982 Rate

In automatic mode, the rate at which the level witbve up and down, is
determined by distanc®981 Incrementand the timeP982 Ratewhich by
default is set tolmin and can be changed as required. To increase e rat
at which the level moves increase timerement (P981) or decrease the
Rate (P982) To decrease the rate at which the level movesedse the
Increment (P981)or increase thRate (P982)

P983 Start Level

When using automatic simulation this parameter banused to pre-
determine the point at which the simulated levdl start at and return to.
This can be used to simulate the lowest point tackvhhe level would
normally operate.

P984 Inc. Change

When using automatic simulation you can increméntahcrease or
decrease the rate while running simulation. The imincreased /decreased
incrementally by the valud’984 (Incremental Change)by using the
“decimal point’ key to increase and th@lus/minus’ key to decrease the
rate of change. Default = 0.328 feet
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P990 Self Test

If you enter 1 for this parameter, then the unit perform a self-test. This
will confirm that the various parts of the circyitare working correctly.
You will see confirmation messages that the clood the EEPROM are
working correctly, and error messages for any pghgsfail.

P991 Hard Test

When this parameter is selected, the unit will testfollowing in turn.

LED’s. Watch them change colour as shown on the displag,
press, if they operated as shown.

Relays Press a numeric key corresponding to the nurabéne
relay you wish to test, and the relay will chantgeseach time the
key is pressed. If you press any other key, othan & valid relay
number, then the test will end.

Segments All the segments on the LCD are lit up, so yon see if
they all work. Press, to end the test. The LED’s all go green
at the same time.

Keys. You should press each key, to confirm it worksthva
counter showing how many more keys you have tospige sure
to press theCANCEL key last, as this will show if all keys were
pressed or not. If they were not, then an errorsags is displayed.

P992 mA Out Test

This parameter will allow you to force a specifmdrent on the mA output,
to test the equipment that it is connected to, tanchake sure the unit is
working correctly. The figure you enter will be geated by the mA output.

P994 Transducer Test
If you enter 1 for this parameter it will continlyafire the transducer, so
you can check the wiring, until you press any kegdncel.

P995 Keys Test

You should press each key, to confirm it workshvatcounter showing how
many more keys you have to press. Pres€HECEL key last, as this will

confirm if all keys were pressed or not. If theyrevenot, then an error
message is displayed.
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P996 Relay Test

Press the numeric key corresponding to the numbieaelay you wish to
test, and the relay will change state each timedlyeis pressed. If you press
any other key, other than a valid relay numbem tihe test will end.
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This section describes many common symptoms, witjgestions as to

what to do.

Symptom
Display blank, transducer not firing.

What to Do

Check power supply, voltage
selector switch and fu

Displays “No Xducer

Check wiring to transduct

Displays “Xducer FIt”

There is a fault with the
transducer wiring, so check
wiring to transducer.

Incorrect reading being displayed f
current level.

bMeasure actual distance fron
transducer head to surface of
material. Enter Program Mod
and directly access P21 (Set
Distance) type in the
measured distance, ENTER,
ENTER again when
prompted, wait until SET
displayed and return to Run
Mode, display should now
update to correct reading.

Material level is consistently incorre
by the same amount.

ctCheck empty level, (P105)
display offset, (P802) and
measurement offset (P851).

state.

LED’s change colour at relevant relayCheck supply to unit and
switch points but relays do not chanFensure voltage selector set tg

correct position.

D
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APPLICATION
Operation
Parameter Details Entered Values
No. Description Default 1 2 3 4 5
P100 | Mode 1 = Dist.
P101 | Xducer 2 =dB6
P102 | Material 1= Liquid
Distances
Parameter Details Entered Values
No. Description Default 1 2 3 4 5
P104 | Measurement Units 4=feet
P105| Empty Level 19.685 feet
P106 | Span 18.701 feet
P107 | Near Blanking 0.984 feet
P108 | Far Blanking 20.0%
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RELAYS

Relay

1

Parameter Details

Entered Values

No. Description Default 1 2 3
P210| R1 Type 0 = Off
P211| R1 Function 0 = Off
P212 | R1 Alarm ID/Pump 1 = Off
P213| R1Set1l 0.000 feet
P214| R1 Set2 0.000 feet
P215| R1 Set3 0.000
P217 | R1 Closures 0
P218 | R1 Fail Safe 0
P219 | R1 Max. rate 0.000 ft/min
Relay 2
Parameter Details Entered Values
No. Description Default 1 2 3
P220 | R2 Type 0 = Off
P221 | R2 Function 0 = Off
P222 | R2 Alarm ID/Pump 1 = Off
P223| R2 Set 1 0.000 feet
P224| R2 Set 2 0.000 feet
P225| R2 Set 3 0.000
P227 | R2 Closures 0
P228 | R2 Fail Safe 0
P229 | R2 Max. rate 0.000 ft/min
Relay 3
Parameter Details Entered Values
No. Description Default 1 2 3
P230 | R3 Type 0 = Off
P231 | R3 Function 0 = Off
P232 | R3Alarm ID/Pump 1 = Off
P233| R3Set 1 0.000 feet
P234| R3 Set2 0.000 feet
P235| R3 Set 3 0.000
P237 | R3 Closures 0
P238 | R3 Fail Safe 0
P239 [ R3 Max. rate 0.000 ft/min
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DATA LOGS
Temperature

Parameter Details

Entered Values

No. Description Default 2 3 4 5
P580 | Minimum Temperature Read Only
P581 | Min Temperature Date Read Only
P582 | Min Temperature Time Read Only
P583 | Maximum Temperature| Read Only
P584 | Max Temperature Date Read Only
P585 | Max Temperature Time| Read Only,
P586 | Current Temperature Read Only
Totaliser Audits (When Ultra Wizard = 3 Flow)
Parameter Details Entered Values
No. Description Default 2 3 4 5
P460 | Tot. Date 1 01:01:65
P461 | Totaliser 1 T 00.0
P462 | Tot. Date 2 01:01:65
P463 | Totaliser 2 T 00.0
P464 | Tot. Date 3 01:01:65
P465 | Totaliser 3 T 00.0
P466 | Tot. Date 4 01:01:65
P467 | Totaliser 4 T 00.0
P468 | Tot. Date 5 01:01:65
P469 | Totaliser 5 T 00.0
P470| Tot. Date 6 01:01:65
P471 | Totaliser 6 T 00.0
P472 | Tot. Date 7 01:01:65
P473 | Totaliser 7 T 00.0
P474 | Tot. Date 8 01:01:65
P475 | Totaliser 8 T 00.0
P476 | Tot. Date 9 01:01:65
P477 | Totaliser 9 T 00.0
P478| Tot. Date 10 01:01:65
P479 | Totaliser 10 T 00.0
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VoLuMmE (When Ultra Wizard = 1 Level/VVolume)

Conversion

Parameter Details

Entered Values

No. Description Default 1 2 3
P600 | Vessel Shape 0
P601 | Vessel Dimension 1 0.00
P602 | Vessel Dimension 2 0.00
P603 | Vessel Dimension 3 0.00
P604 | Calculated Volume Read Only
P605 | Volume Units 7 = Cubic feef]
P606 | Correction Factor 1.000
P607 | Maximum Volume Read Only
Breakpoints
Parameter Details Entered Values
No. Description Default 1 2 3
P610 | Level Breakpoint 1 0.00
P611 | Volume Breakpoint1| 0.00
P612 | Level Breakpoint 2 0.00
P613 | Volume Breakpoint2| 0.00
P614 | Level Breakpoint 3 0.00
P615| Volume Breakpoint 3| 0.00
P616 | Level Breakpoint 4 0.00
P617 | Volume Breakpoint4| 0.00
P618 | Level Breakpoint 5 0.00
P619 | Volume Breakpoint5| 0.00
P620 | Level Breakpoint 6 0.00
P621 | Volume Breakpoint6| 0.00
P622 | Level Breakpoint 7 0.00
P623 | Volume Breakpoint 7| 0.00
P624 | Level Breakpoint 8 0.00
P625 | Volume Breakpoint 8| 0.00
P626 | Level Breakpoint 9 0.00
P627 | Volume Breakpoint9| 0.00
P628 | Level Breakpoint 10 0.00
P629 | Volume Breakpoint 19  0.00
P630 | Level Breakpoint 11 0.00
P631| Volume Breakpoint 11 0.00
P632 | Level Breakpoint 12 0.00
P633 | Volume Breakpoint 12 0.00
P634 | Level Breakpoint 13 0.00
P635| Volume Breakpoint 13 0.00
P636 | Level Breakpoint 14 0.00
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P637 | Volume Breakpoint 14 0.00
P638 | Level Breakpoint 15 0.00
P639 | Volume Breakpoint 1§ 0.00
P640 | Level Breakpoint 16 0.00
P641 | Volume Breakpoint 1§ 0.00
P642 | Level Breakpoint 17 0.00
P643 | Volume Breakpoint 11 0.00
P644 | Level Breakpoint 18 0.00
P645 | Volume Breakpoint 1§ 0.00
P646 | Level Breakpoint 19 0.00
P647 | Volume Breakpoint 19 0.00
P648 | Level Breakpoint 20 0.00
P649 | Volume Breakpoint 2Q 0.00
P650 | Level Breakpoint 21 0.00
P651 | Volume Breakpoint 21 0.00
P652 | Level Breakpoint 22 0.00
P653 | Volume Breakpoint 23 0.00
P654 | Level Breakpoint 23 0.00
P655 | Volume Breakpoint 23 0.00
P656 | Level Breakpoint 24 0.00
P657 | Volume Breakpoint 24  0.00
P658 | Level Breakpoint 25 0.00
P659 | Volume Breakpoint 2§ 0.00
P660 | Level Breakpoint 26 0.00
P661 | Volume Breakpoint 2§ 0.00
P662 | Level Breakpoint 27 0.00
P663 | Volume Breakpoint 24 0.00
P664 | Level Breakpoint 28 0.00
P665 | Volume Breakpoint 2§ 0.00
P666 | Level Breakpoint 29 0.00
P667 | Volume Breakpoint 29 0.00
P688 | Level Breakpoint 30 0.00
P669 | Volume Breakpoint 3Q 0.00
P670 | Level Breakpoint 31 0.00
P671 | Volume Breakpoint 31 0.00
P672 | Level Breakpoint 32 0.00
P673 | Volume Breakpoint 33 0.00
Tables

Parameter Details Entered Values

No. Description Default 1 2 3 4 5
P696 | Reset Breakpoints 0
P697 | Number of B’points S¢Read Only
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OCM (When Ultra Wizard = 3 FLow)

PMD Setup

Parameter Details

Entered Values

No. Description Default 1 2 3
P700| PMD Type 0 = Off
P701| Primary M.D 1= Off
P702 | Calculation 2 = Ratiom.
P703 | Minimum Head 0.000 inchep
P704 | Maximum Head 95.472 inchles
P705| Maximum Flow 0.0000 USQ@
P706 | Volume units 6 = Mil.USG
P707 | Time Units 4 = per day
P708 | Flow Decimal 2
P709 | Flow Cutoff 5.00%
Dimensions
Parameter Details Entered Values
No. Description Default 1 2 3
P710 | Dimension “A” 0
P711 | Dimension “B” 0
P712 | Dimension “C” 0
P713| Dimension “D” 0
P714 | Roughness Coefficient 0.0000mm
P715| Water Temperature 16
P717 | Exponent 0
P718 | K Factor 0
P719 | ThroatWidth 1=1inch
Calculations
Parameter Details Entered Values
No. Description Default 1 2 3
P720| Area Read Only
P721| Cv Read Only
pP722| Cd Read Only
P723| Ce Read Only
P724 | CulCs Read Only
P725| Kb Read Only
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Breakpoints

Parameter Details

Entered Values

No. Description Default 1 2 3 4 5
P730| Head Breakpoint 1 0.001
P731| Flow Breakpoint 1 -1.000
P732 | Head Breakpoint 2 0.001
P733| Flow Breakpoint 2 -1.000
P734 | Head Breakpoint 3 0.001
P735| Flow Breakpoint 3 -1.000
P736 | Head Breakpoint 4 0.001
P737 | Flow Breakpoint 4 -1.000
P738 | Head Breakpoint 5 0.001
P739 | Flow Breakpoint 5 -1.000
P740| Head Breakpoint 6 0.001
P741| Flow Breakpoint 6 -1.000
P742 | Head Breakpoint 7 0.001
P743 | Flow Breakpoint 7 -1.000
P744 | Head Breakpoint 8 0.001
P745| Flow Breakpoint 8 -1.000
P746 | Head Breakpoint 9 0.001
P747 | Flow Breakpoint 9 -1.000
P748 | Head Breakpoint 10 0.001
P749 | Flow Breakpoint 10 -1.000
P750| Head Breakpoint 11 0.001
P751| Flow Breakpoint 11 -1.000
P752 | Head Breakpoint 12 0.001
P753| Flow Breakpoint 12 -1.000
P754 | Head Breakpoint 13 0.001
P755| Flow Breakpoint 13 -1.000
P756 | Head Breakpoint 14 0.001
P757 | Flow Breakpoint 14 -1.000
P758 | Head Breakpoint 15 0.001
P759 | Flow Breakpoint 15 -1.000
P760 | Head Breakpoint 16 0.001
P761| Flow Breakpoint 16 -1.000
P762 | Head Breakpoint 17 0.001
P763| Flow Breakpoint 17 -1.000
P764 | Head Breakpoint 18 0.001
P765| Flow Breakpoint 18 -1.000
P766 | Head Breakpoint 19 0.001
P767 | Flow Breakpoint 19 -1.000
P768 | Head Breakpoint 20 0.001
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P769 | Flow Breakpoint 20 -1.000
P770| Head Breakpoint 21 0.001
P771 | Flow Breakpoint 21 -1.000
P772 | Head Breakpoint 22 0.001
P773 | Flow Breakpoint 22 -1.000
P774 | Head Breakpoint 23 0.001
P775| Flow Breakpoint 23 -1.000
P776 | Head Breakpoint 24 0.001
P777 | Flow Breakpoint 24 -1.000
P778 | Head Breakpoint 25 0.001
P779 | Flow Breakpoint 25 -1.000
P780 | Head Breakpoint 26 0.001
P781 | Flow Breakpoint 26 -1.000
P782 | Head Breakpoint 27 0.001
P783 | Flow Breakpoint 27 -1.000
P784 | Head Breakpoint 28 0.001
P785| Flow Breakpoint 28 -1.000
P786 | Head Breakpoint 29 0.001
P787 | Flow Breakpoint 29 -1.000
P788 | Head Breakpoint 30 0.001
P789 | Flow Breakpoint 30 -1.000
P790 | Head Breakpoint 31 0.001
P791 | Flow Breakpoint 31 -1.000
P792 | Head Breakpoint 32 0.001
P793 | Flow Breakpoint 32 -1.000
Tables
Parameter Details Entered Values
No. Description Default 1 2 3
P796 | Reset Breakpoints 0=No
P797 | Number Breakpoints Sgt Read Only
Average Flow
Parameter Details Entered Values
No. Description Default 1 2 3
P863 | Average Flow Read Only
P864 | Average Time 1 minute
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DispLAY

Options
Parameter Details Entered Values
No. Description Default 1 2 3 4 5
P800 | Display Units 1 = measured
P801 | Decimal Places 2
P802 | Display Offset 0.000 feet
P804 | Display Conversion 1.000
Fail Safe
Parameter Details Entered Values
No. Description Default 1 2 3 4 5
P808 | Fail Mode 1 = Known
P809 | Fail Time 2.0 mins
Auxiliary
Parameter Details Entered Values
No. Description Default 1 2 3 4 5
P810| Units 1= Yes
P811| Alarms 0=No
P812 | Pumps/General 0=No
P813| Control 0=No
P814 | Miscellaneous 0=No
P816 | Totaliser (R) 0=No
Bargraph
Parameter Details Entered Values
No. Description Default 1 2 3 4 5
P829 | Bargraph 1= Level

Totaliser (When Ultra Wizard = 3 Flow)

Parameter Details Entered Values
No. Description Default 2 3 4 5
P820 | Totaliser Tot 0.00
P821 | Totaliser (R) Tot 0.00
P822 | Totaliser Decimal Place 2
P823 | Totaliser Multiplier 10 (1000000)
P824 | Totaliser Enable 1=0n
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mA OUTPUT
Range

Parameter Details

Entered Values

No. Description Default 2 3
P830 | mA Out Range 2=4-20
Operation
Parameter Details Entered Values
No. Description Default 2 3
P831 | mA Out Mode 0 = Default
Set Point
Parameter Details Entered Values
No. Description Default 2 3
P834 | Low Level 0.000 feet
P835 | High Level 19.685 feet
Limits
Parameter Details Entered Values
No. Description Default 2 3
P836 | Low Limit 0.0 mA
P837 | High Limit 20.0 mA
Trim
Parameter Details Entered Values
No. Description Default 2 3
P838 | Low Trim 0.0 mA
P839 | High Trim 0.0 mA
Fail Safe
Parameter Details Entered Values
No. Description Default 2 3
P840 | Fail Mode 0 = Default
Allocation
Parameter Details Entered Values
No. Description Default 2 3
P841 | Allocation 2 = Xducer 1
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COMPENSATION

Offset
Parameter Details Entered Values
No. Description Default 2 3 4 5
P851 [ Measurement Offset 0.0 mA
Temperature
Parameter Details Entered Values
No. Description Default 2 3 4 5
P852 [ Temperature Source 1= Automatic
P854 | Fixed Temperature 20%0
Velocity
Parameter Details Entered Values
No. Description Default 2 3 4 5
P860 | Sound Velocity 342.72
P861 | Cal.Dist 1 0.00 feet
STABILITY
Damping
Parameter Details Entered Values
No. Description Default 2 3 4 5
P870 | Fill Damping 32.8084
P871 | Empty Damping 32.8084
Indicator
Parameter Details Entered Values
No. Description Default 2 3 4 5
P872 | Fill Indicator 32.8084
P873 | Empty Indicator 32.8084
Rate
Parameter Details Entered Values
No. Description Default 2 3 4 5
P874 | Rate Update 1 = values
P875| Rate Time 60.000 secs.
P876 | Rate Distance 0.164 feet
P877 | Rate Value Read Only
P878 | Lower Cutoff 0.000
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Filters

Parameter Details

Entered Values

No. Description Default 2 3
P880 | Gate Mode 0 = Fixed
P881 | Fixed Distance 0.66 feet
P882 | Process Filter 3 = Slow
P884 | Peak Percent 50.0%
EcHO PROCESS
Xducer Status 1
Parameter Details Entered Values
No. Description Default 2 3
P900 | Xducer 1 Status Read Only
P901 | Echo Confidence 1 Read Only
P902 | Echo Strength 1 Read Only
P903 | Average Noise 1 Read Only
P904 | Peak Noise 1 Read Only
P905 | Sensitivity 1 5.0dB
P906 | Side Clearance 1 0.164 feet
SYSTEM
Passcode
Parameter Details Entered Values
No. Description Default 2 3
P921 | Enable Code 1=Yes
P922 | Passcode 1997
Backup
Parameter Details Entered Values
No. Description Default 2 3
P925 | Parameter Backup 0=No
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System Information

Parameter Details

Entered Values

No. Description Default 2 3 4 5
P926 | Software Revision Read Only
P927 | Hardware Revision Read Only
P928 | Serial Number Read Only
P929 | Site Ident. 1
P930 | Factory Default 0=No
Date & Time
Parameter Details Entered Values
No. Description Default | 2 3 4 5
P931 | Date Current Date
P932 | Time Current Time
P933 | Date Format 1=DD:MM:
LED Colours
Parameter Details Entered Values
No. Description Default 2 3 4 5
P935 | Off Colour 3 = Yellow
P936 | Alarm Colour 1=Red
P937 | Pump Colour 2 = Green
P938 | Control Colour 2 = Green
P939 | Miscellaneous Colour 2 = Green
Daylight Save
Parameter Details Entered Values
No. Description Default 2 3 4 5
P970| DST Enable 0
P971| DST Differen 01:00
P972 | DST Start Time 02:00
P973 | Start Day 8
P974 | Start Week 5
P975| Start Month 3
P976 | DST End Time 02:00
P977 | End Day 8
P978 | End Week 5
P979 | End Month 10
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DEvICE COMM
RS232Setup

Parameter Details

Entered Values

No. Description Default 1 2 3
P061 | Comms Baud 19200
RS485Setup (Optional)
Modbus
Parameter Details Entered Values
No. Description Default 1 2 3
P130 | Device Mode 0 = Off
P131 | Protocol 0 = Modbus RTU
P132 | Device Address 126
P133 | Device Baud 19200
P134 | Parity 2 = Even
P135| Stop Bit 1 = One Stop
P136 | Data Format 0 = Unsigned It
P137 | Delay in ms 5 milli seconds |
Profibus
Parameter Details Entered Values
No. Description Default 1 2 3
P132 | Device Address 126
P143 | Addr. Locked 0=No
Remote Alarm
Parameter Details Entered Values
No. Description Default 1 2 3
P144 | Call type 0 = Off
P145| Tel. No. 1 1=AddO
P146 | Tel. No. 2 0
P147 | Tel. No. 3 0
P148 | Timed Out 90 seconds
P149 | Retry No. 0
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