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CHAPTER 1:.STARTHE RE é

Congratulations on your purchase of a PulsarZenith 140. This quality system
has been developed over many years and represents the latest in high
technology ultrasonic level measurement and control.

It has been designed to give you years of trouble -free performance, and a
few minutes spent reading this operating manual will ensure that your
installation is as simple as possible.

About this Manual

It is important that this manual is referred to for correct installation and
operation. There are various parts of the manual that offer additional help
or information as shown.

Tips

NS .
"‘ TIP: Look for this icon throughout your Pulsar Measurement manual to

find helpful information and answers to frequently asked questions.

Additional Information

Additional Information

At various parts of the manual, you will find sections
like this that explain specific things in more detail.

References

=== See Also

References to other parts of the manual.



ZENITH 140NSTRUCTION MANUAL

About the Zenith 140

The Zenith 140 is a state of-the-art pump, and level controller, that provides
advanced operating routines suitable for an extremely wide variety of
applications. The system combines premium specification with high
performance even in the most arduous applications where high turbulence
and foam or froth is present.

pulsar-
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Functional Description

The Zenith 140 level and pump controller is a highly developed ultrasonic
level measurement system which provides noncontacting sophisticated
pump and level control routines suitable for an extremely wide variety of
applications.

Easycaliy ati on and maintenance free o0fit a
that you can install the Zenith 140 pump controller rapidly and with

confidence. Six userdefinable relays with adjustable, individual on and off

points, seven userdefinable digital inputs, isolated mA output, RS 232 and

intelligent performance logging software features provide the user with a

superior pump management system and comprehensive level measurement
information.

The Zenith 140 operates on the principle of timing the echo received from a
measured pulse of sound transmitted in air and utilises the unique DATEM
software (Digital Adaptive Tracking of Echo Movement). This is an entirely
new digital mapping technique developed especially for the Pulsar Ultra
range.

10
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It givesthe systemt he edge when identifying the
face of competing echoes from pipes, pumps or other obstructions. When

coupled with the powerful, long range abilities of a dB transducer and radar

range, the Zenith 140 level and pump controller has no equal.

The Zenith 140 can measure from 0.077m to 25m from the face of the
transducer to the surface being monitored, dependent on the transducer
used.

The Zenith 140 can showlevel, space, distance, on the display. The relays
can be programmed to activate alarms, pump starters, or other control
equipment. In addition, the digital inputs can be used to modify pump and
control regimes to optimise performance. There is an isolated 4-20 mA
output that can be connected to a chart recorder or PLC, to monit or level,
space or distance, independently from that shown on the display. There is an
RS232 port, so that the Zenith 140 can be operated remotely by a PC or
other equipment.

The Zenith 140 is programmed by the built-in keypad or by PC via the RS
232 Serid Interface (optional). All the parameters are stored in non-volatile
memory, so are retained in the event of power interruption. A second

backup copy of all parameters can also be retained in the Zenith 140, in case
a previous set of parameters needs to be restored.

11
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Product Specification

PHYSICAL

Fascia Mount dimensions
Weight

Enclosure material/description
Transducer Cable Extensions
Maximum Separation

ENVIRONMENTAL
IP Rating

Max. & min. temperature
(electronics)

Flammable atmosphere approval

CE Approval

PERFORMANCE
Accuracy
Resolution

Max. Range

Min. Range

Rate Response

ECHO PROCESSING
Description

OUTPUTS

Analogue /0

Digital output

Volt free contacts, number, and

rating

Display

12

200 x 112 x 108mm

1.3kg

Stainless steel backABS front and bezel
2-core screened

1000m (3,280 ft),500m (1,640 ft) for mmWave

IP64
-20 °C to +50 °C

Safe area: compatible with approved dB transducers
(see transducer spec' sheet)
See EU Declaration of Conformity

0.25%of the measured range or 6 mm (whichever is
greater). mMmWAVE + 2mm.

0.1%of the measured range or 2 mm (whichever is
greater)

Dependant on transducer (maximum 40m dB40)
Dependent upon application and transducer
(minimum zero dB Mach3)

Fully adjustable

DATEM (Digital Adaptive Tracking of Echo Movement)

Isolated (floating) output (to 150V) of 4 -20 mA or 0-20
mA into 500W (user programmable and adjustable)
0.1%resolution

Full Duplex RS232
6 form "C" (SPDT) rated at 5A at 240V AC

6 digits plus 12-character text, plus bar graph with
direction indicators, remot e communicator identifier,
and program/run/test mode indicators



DIGITAL INPUTS

Digital Inputs

PROGRAMMING
On-board programming
PC programming
Programming security
Programmed data integrity

SUPPLY

Power Supply

Fuses

PULSAR MEASUREMENT

Min. Input Voltage 4.5VDC. Max. Input Voltage
30VDC (Max Current 3mA) 24VDC Input Supply
maximum total current 24mA.

By integral keypad

Via RS232

Via passcode (user selectable and adjustable)
Via non-volatile RAM, plus backup

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

230V AC + 5% /-10% 50/60 Hz,

DC 18- 36V

10W maximum power (typically 6W)

100 mA at 170-240 VAC (fitted as standard to wall
units).

200 mA at 85-120 VAC (fitted as standard to fascia
units).

Pulsar Measurement operates a policy of constant development and
improvement and reserve the right to amend technical details, as necessary.
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EU Certificate of Conformity

pulsar-

v

EU DECLARATION OF CONFORMITY

PULS AR Ultra controllers range

This declaration of conformity is issued under the sole responsibility of the manufacturer

Relevant directive(s)

Manufaciurer's name
Manufacturer's address

Apparatus
Models

Type of equipment
Standards applied

2014/30/EU - EMC direcive and its amending directives.
2014/35/EU - Low Voltage directive and its amending directives.
2011/865/EU - RoHS directive and its amending directives.

Pulsar Process Measurement Lid.

Cardinal Building, Enigma Business Commercial Centre, Sandy’s Road, Malvemn,
Worcestershire, WR14 1.1, UK.
System controller with optional communications.

Pulsar Ulira wall mount, including Ultra 3, Ultra 5, Advancad rake master 2.2,
Oracle CSO 2.1, Ultra 3 is. .

Pulsar Ultra Fascia mount including Ultra 3, Ulira 5, Quantum, Zenith.
Pulsar Ulira 4, wall & fascia mount. Ultra Lite, wall & fascia mount.

Pulsar Ultra rack mount. Pulsar Ultra Twin, wall & fascia mount.
Measurement and process control.

EN 61010-1:2010+A1:2019 Safely requirements for electrical eguipment for
measurement, confrol and laboratory use.

EN 61326-1:2013 EMC, equipment class industrial.

| declare that the apparatus named above has been tested and complies with the relevant sections of
the above referenced standards & directives.

Signed for and on
behalf of:

Name & function:

Date: 7th April 2021.
"7/}& - Rev. 50.

Tim Brown, electronics engineer. Pulsar Process Measurement Lid.

14
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CHAPTER 2ZENITH 140 INSTALLATION
Unpacking

Important Information

All shipping cartons should be opened carefully. When using a box cutter, do not
plunge the blade deeply into the box, as it could potentially cut or scratch

equipment components. Carefully remove equipment from each carton,
checking it against the packing list before discarding any packing material. If
there is any shortage or obvious shipping damage to the equipment, report it
immediately to Pulsar Process Measurement Limited

Power Supply Requirements

The Zenith 140 can operate from AC supply or from a DC battery. The AC is
either 85-120V 50/60Hz or 170-240V 50/60Hz , depending on the position
of the selector switch. The DC s 18-36V. In all cases theZenith 140 will
typically consume 6W of power, with a maximum of 10W.

15



ZENITH 140NSTRUCTION MANUAL

Location

The Zenith must be mounted in a non -hazardous (safe) area, and the
transducer fitted in the hazardous area.

SAFE AREA f HAZARDOUS AREA

PULSARul/tra CONTROLLER

dB TRANSDUCER

[

IS EARTH

I
TRANSDUCER LABELLING
ZENER BARRIER 7. | ZONE 1: Sira 02ATEX5104X

(ZONE 0 EEx ia ONLY) EExm Il T6 tamb -40C to +75C
Z | ZONE 0: Sira 02ATEX2103X
EExia IIC T6 Tamb -40C to +75C

Z

When choosing a location to mount the enclosure, bear in mind the
following:
1 Ensure thattheZenith140i s i nst al | e d-hazandous O Saf e
area.
1 For a clear view of the LCD display, it is recommended that it is
mounted at eye level.
1 The mounting surface is to be vibration free.
1 The ambient temperature is between -20°C and 50°C.
1 There should be no high voltage cables or inverters nearhy,

Important Information

All electronic products are susceptible to electrostatic shock, so follow proper
grounding procedures during installation.

16



Dimensions

Fascia Mount

PULSAR MEASUREMENT

The dimensions of the wall fixing holes are as shown below:

177mm (Hole centres)

165mm (Cut-out)

105mm (Cut-out)

89mm (Hole centres)

4 off holes 4mm diameter

17
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The full dimensions of the fascia mount enclosure are as shown below:

< 200 mm >

I

o @ EE
112 mm EDDD
o CIEIE
¢ @EE

OO000C 000

A

162 mm >

15mm 16mm
4—>|<— 72mm — P
=

20mm
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FasciaMount

/
_ ——]POWER « =—]POWER
7O 5RO |2 ERO Jes
<p NO(12) 2( O [sic@ngf O [siewn
ok O [Nc() 20 |oveo) 5O Jovizo—
RAO COM(10) SN F SERIAL PORT(57)
7 4 < 7 -
Mvo NO(9) Mvo NO(21) MWvO + (29) = MA%\AMWVV m MM_ZBQ
- o
g} O Ince) GhO INC@O) £7( O |- (30 Z 159, oS Sz
“( O |comm) KO [comie P o = =
S > £ O |+@) E[OJINGE2) =] O }iNus)
~f O NO(6) ok O |No(18) §~F - (26) @ | O40V(43) 2| O Jov(46)
>B >p g /O Z| 0)24v(44)Z| O)
L L s
wihy wp Ea +(25) 0 [O]IN@8) ©[OIN(51)
(O |comu) VO COM(16) = _ sy 2| 0J0vias) plofovis2)
(O [Le) [ O [Nots) Z [ 0)24v(50)Z[ 0] 24v(53)
pd =
20 Ineg SO [nciay  2[O | +@3) E[OING)
0 2 S ob 2 [O]ov(ss)
L O [E(y ®LO [com(3) af O | -22) Z5Y2v(se)
OPTIONAL EXTERNAL TEMPERATURE COMPENSATION )

The terminal details are as illustrated below:

Terminal connection details

19




ZENITH 140NSTRUCTION MANUAL

Power

The Zenith 140 can operate from mains AC and automatically from DC or
battery backup in the event of power failure or can be operated permanently
from DC or batteries.

Transducer

The transducer should be installed, andconnected, in accordance with the
installation instructions contained in the Transducer User Guide. Wire the
transducer to the Zenith1406 s tr ansducer terminal s, a

Transducerl
TERMINAL CONNECTION DETAILS

Red: White: Black: Green:
Power Signal OVolts Screen
32 31 30 30

Transducer 2
TERMINAL CONNECTION DETAILS

Red: White: Black: Green:
Power Signal OVolts Screen
35 34 33 33

When using 2-core screened extension cable, the Black and Green wires of
the transducer should be connected to the screen of the extension cable.

For Zone 1 applications a transducer certified to Sira 02ATEX5104X is used,
and must be supplied via a 4000A breaking fuse, which is fitted as standard
to the Zenith.

For Zone 0 a transducer certified to Sira 02ATEX2103X is used, which must
be connected to the Zenith controller via an external Zener barrier.

See transducer label for certification details.

When using the Zenith 140 in a single transducer mode, to measure space,
level or distance, the transducer should be connected to Transducer 1

input terminals. In applications where it is required to measure Differential ,
then the upstream transducer should be connected to Transducer 1 input
terminals and the downstream transducer to Transducer 2 input term inals.
In cases where the Zenith 140 is required to measureAverage , transducers
can be connected as required .

20
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Relay Outputs

The five relays can be programmed for a variety of alarms, pump control, or
other process functions. The relay contacts are all raéd at 5A at 240V AC. All
connections should be such that the short circuit capacity of the circuits to
which they are connected, is limited by fuses rated so that they do not
exceed the relay rating.

Current Output

This is an isolated (floating) mA output (to 150 V), of 4- 20mA or 0 - 20mA,
and the load should not exceed 500 W.

Current Input (Optional)

This feature is available as an option only. Please consult Pulsar for further
details. The current input is an isolated (floating) mA input (to 150 V), 4-
20mA or 0 -20mA.

Temperature Input (Optional)

The external temperature sensor allows more localisel compensation of the
measured distance due to changes in temperature.

There are two models, Type A and Type B as follows:

TYPE RANGE
A -25°t0 50°C
B -25°t0 125°C

The temperature sensor should be placed close to the point of
measurement.

21
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ETIJ |P67 ABS HOUSING

~182mm

100mm 316 STAINLESS STEEI.

The Temperature sensor connections are as follows:

DESCRIPTION TEMPERATURE ZENITH

SENSOR FASCIA
Power Supply Terminal 1 Terminal 25
Return Terminal 2 Terminal 24

Temp Source (P852), should be set to option 4 or 5 depending on the
sensor range, set 4 for type A and 5 for type B (see above), the range is
specified on the label of the sensor.

This feature is available as an option only, please consult Pulsar for further
details.

Digital Inputs

Where the Zenith is required to provide power for a Device Input the
appropriate Digital Input should be wired between the 24VDC supply
terminal and the IN terminal. (TOTAL maximum current available, for all
seven digital inputs, from the 24VDC supply is 24mA). When Device Inputs
are selfpowered, connection of the device should be made between the
Common terminal and the IN terminal. (Min Input voltage 4.5VDC, and
Maximum Input voltage 30VDC with a maximum current of 3mA).

22
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RS2323 Sl Interface
If required, you can connect to the serial interface to operate your Zenith
remotely.

Voltage selector and fuse location
Fascia Mount

The voltage selector switch and mains fuse is located under the removable
cover at the bottom of the unit, as illustrated below.

N

AC VOLTAGE
230__ 115 ACPOWER FUSI

1]

PRV, U] [1

23
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Important Information

Before applying AC power (mains), make sure you have correctly selected
the voltage selector switch. In the case of the Fascianount model this is
located under the removable cover at the bottom of the unit, as detailed

in the preceding pages.

Please note that all Fascia units are set to 115 volts AC with a 200mA fuse
fitted, and all Wall units are supplied set to 230 volts AC for safety
reasons, and a 100mA fuse fitted as standard.

Never operate the Zenith 140 with the terminals access cover removed.

An external switch or circuit breaker should be installed near to the Zenith
140 to allow the supply to be removed during installati on and
maintenance. In addition, the relay contacts should also have a means of
isolating them from the unit.

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

R DONG6 T HKEDRG
;'; Make sure you move the voltage selector switch to the correct position for your
power supply .

Important Informatio n

If the equipment is installed or used in a manner not specified in this
manual, then the protection provided by the equipment may be impaired.

24
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Preparation for Operation

Before switching on, check the following:
V' The Zenith 140 is mounted correctly andisinad saf ed ar ea.

V The power supply is correctly installed.
V The voltage selector switch is in the correct position.
V The relays are connected correctly.

Maintenance

There are no user serviceable parts insideZenith, except the mains fuse. If
you experience any problems with the unit, then please contact Pulsar
Measurement for advice.

To clean the equipment, wipe with a damp cloth. Do not use any solvents on
the enclosure.

Important Informatio n
The unique DATEM software comes into operation as soon as power is
applied and is designed to monitor a moving level or target with the
transducer in a fixed position.

If, after any period of use, it should become necessary to move the
transducer, for any reason, from its original operating position, switch off
the Zenith, before proceeding, in order to prevent any undesirable updates
to the DATEM trace. If after moving the transducer the reading is not as
expected, please refer to

25
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CHAPTER 3HOW TO USE YOURZENITH 140

Operating the Controls

Display

The display provides information on the current mode of operation, and
status of the remote communication. Whilst in the Run Mode it will display
the current level reading and its units of measure, along with status
messages with regards to the Transducer Echo reception and Fail Safe
Mode. Additionally, it can be programmed to provide status messages on
alarms, pumps etc. When in the Program mode the display is used to read
information on the Menu System, Parameter Number and parameter details
and values,which can be entered. During Test Mode, the display is used to
monitor the simulated level. A bar graph is also provided which will provide
a visual reading of the level, in percentage of span.

J|Run Mode  Program Mode ~ Test Mode 100%——T7

/
(=)
-
-,
o
o

N o o o

T

- —

1. Displays the current mode of operation.

2. Main 6-digit display:
Run Mode; current measurement displayed, dependent on mode
and measurement units chosen, and value of hotkey selected.
Program Mode; displays parameter number and values entered for
parameters.
Test Mode; displays simulated level.
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3. Auxiliary Display, scrolling twelve-digit display.
Run Mode; displays measurement units, status messageson signal
and transducer, details of Hot Key function selected. It can be also
programmed to provide notification messages on alarms and
pumps etc. For full details please refer to Display Parametersin the
relevant parameter listing.
Program Mode; displays menu and sub menu headings, parameter
details and options.

4. Communicator status, this displays the status of remote PC
connection and velocity sensor operation.

5. Bar graph display, this gives visualindication of measurement in %
of span.

6. Levelindicators.
Run Mode; indicates in which direction the level is moving.
Program Mode: indicates at which level of the menu system you are
at.

There are two main operating modes for your Zenith 140, Run Mode and
Program Mode . There is also aTest Mode , used for checking the set-up.
All modes are now described.

Run Mode

This mode is used once theZenith 140 has been set up in program mode. It
is also the default mode that the unit reverts to when it resumes operation
after a power failure.

When the Zenith 140 is switched on for the first time, it will display, in
metres, the distance from the transducer face to the target. All relays by
default are switched off.

After programming is complete, any relays that are set will operate when the
l evel reaches the relevant setpoint, a
specifically switched off).
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Program Mode

This mode is used to set up the Zenith 140 or change information already
set. You must use dther the built -in keypad (standard) or, alternatively the
unit can be set up with a PC via theRS232Serial Interface.

Entering a value for each of the parameters that are relevant to your
application provides all the programming information.

How to AccessProgram Mode

To enter program mode on the Zenith 140, you simply enter the passcode,
via the keypad, followed by the ENTER key. Thelefault passcode is 1997,
s0 you would press the following:

= (o)) JEB

Important Informatio n
There is a time-out period of 15 minutes when in program mode.

After which time the run mode will resumed if you do not press any
key.
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There are five hot keyson the keypad, which can be used to quickly access
common parameters for viewing only, while in Run Mode. Pressing the hot
key once will display the first parameter, then repeated pressing will display
the others, then the Zenith reverts to Run Mode. In program mode, they
have different functions, the functions are shown below.

CIeEEDEE

RUN MODE

Total pump running hours and
individual pump running hours.

Displays echo confidence, echo
strength, height above loss limit (HALL),
average noise, peaknoise, and
temperature

Total number of pump starts, and
individual pump starts.

Instantaneous mA output

Dependent on application. Displays
distance, level, spaceyolume or rate of
change of level.

Reset for digital inputs

Shows details of function type, firmware
revision and serial number

PROGRAM MODE

Not used with Zenith 140

Not used with Zenith 140

Reset parameter to default
setting

Not used with Zenith 140

Toggle relay setpoints
between units of measure and
% of span.

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

Enter decimal point.
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Menu Keys
The menu keyshave the following functions:

HOT KEY FUNCTION

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

2) Used in test mode to simulate the level moving up and
down.

1) Used to confirm each action (e.g. select a menu option)
2) Used to confirm questions asked by the Zenith, such as
before restring factory defaults.
Used to navigate up a level in the menu system, and back to run
CAN mode.
Used to cancel a value entered in error

m
(@) [T1

Numeric Keys
These keys areused for entering numerical information during
programming.

( N\ N )
\. J \\ J \ J
e N\ [ e A

\l
Ol |for ([N
(o)
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There are two means of editing parameters, directly or using the menu
system. Each is now described.

Using the Menu System

The menu system has been designed to make the changing of parameters
very simple. There are two levels of menu:Main Menu and Sub Menu .

On the display, there is a line of text that displays the menu system. Pressing
the arrow keys scrolls the display between the top -level menu items, (as the
example shown below, starting at Quick Setup).

Pump Digital

Quick Setupp{ Application B»| Relays i Advanced N Inputs H» FS Backup
v |
Tariff Guard{p| Data Logs | VF:JlIJlTn?e N E;;’:ﬁcy Ly Display |p] Omgut
v —
Compensationp| Stability (] Prolf:gslging H»| System [ gg‘é'ﬁ%‘i ! Test

As you press the cursor keys to scroll left and right between these, you can
press ENTER at any time, to select the desired menu heading, and take you
to the sub-menu.

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

Once you have reached the relevant sectim, scroll through the parameters,

and enter the necessary information. To enter the information, use the

numeri c keys and then press ENBa&®&! 6you
If you press CANCEL, then the change you made will not be saved, and the
messa g éJncbanged! 6 wi I I be displ ayed.

When you have finished, press CANCEL to go back to the previous level.
When you have reached the top level, then the Zenith will ask for
confirmation before allowing you to go back into run mode. This is done by
pressing ENTER at the display prompt.
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Important Informatio n

You can tell which part of the menu system you are in, as the up/down levt
indicators, (arrows) next to the bar graph will indicate as follows:
Top level menu Down arrow on, toindicate 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 soienu
level.

Parameter Editing: No arrows on.

Directly E diting Parameters

If you already know the number of the parameter, that you wish to look at or
edit, simply type the number in at any time while you are in the menu
system. Thus, if you are in either the menu or submenu level by pressing a
numeric key, you can enter the parameter number directly and jump straight
there. You cannot type a parameter number whilst at parameter level, only at
one of the two menu levels.

When you are at a parameter, the text line rotates automatically displaying
the parameter name, number, the applicable units, and the maximum and
minimum figure you can enter. The top line shows the value you are setting.

Once you have accessed a parameter, you can either just look at it, or
change it.

Once a parameter has been changed, pressENTERand you will see the
me s s aSgwed!®. | T VODANCEP then she change you made will not
be saved, andUnthanged!hte swialgle bdoe di spl ayed.

~"’: You can jump straight to the last parameter you edited, by pressing 6 +d
'

~ when you first ent er program mode.
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Test Mode

Test mode is used to simulate the application and confirm that all

parameters and relay setpoints have been entered as expected. During

simulation, there is a choice of whether the relays will change state (hard
simulation)ornot (soft simulation), but the L
as programmed, and the mA output will change in accordance to the chosen

mode of operation. If you wish to test the logic of the system that the relays

are connected to then select hard simulat ion, but if you do not wish to

change the relay state , then select asoft simulation .

There are two simulation modes, automatic and manual. Automatic
simulation will move the level up and down between empty level or the pre -
determined Start Level (P983) and Pump/Control relay switch points, if you
wish to change the direction of the level movement e.g. to go beyond relay
setpoints, this can be done by using the arrow keys. In manual simulation,
using the arrow keys will allow you to move the level up and down as
required.

To enter simulation, first go to program mode . Using the menu system,
sel ect mdesth, i t b-ma b 8 u iSimalation®. Si mply <cha
the value of the parameter P980 to 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 &CANCEBand test mode will end.

When in manual simulation, by default test mode will move the level by
0.1m steps. Altering the increment (P981) will change this value.

In automatic mode, the rate at which the level moves up and down is set by
the increment (P981in metres, and the rate (P982) in minutes, which can be
changed to make the level move up and down faster. E.g. ifincrement
(P981)is set for 0.1m and rate (P982) is setto 1 min then the level will
increase or decrease at a rate of 0.1m/min. To make the simulated level
move slower, decrease the value inincrement (P981) or increase the value
in rate (P982). To make the simulated leel move faster, increase the value in
increment (P981) or decreasethe value in rate (P982).
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Using the Serial Interface

The RS232serial interface is used to communicate between the Zenith and a
PC using the optional Ultra PC and other associated Pulsar software
packages, to obtain information such as data logging and view echo traces
upload, download and save parameter files. In addition, it can also be used
to control or obtain information using a standard PC or other computer base
equipment. To do so, the settings for control are as follows: baud rate
19,200, 8 data bits , no parity , 1 stop bit .

The device should be connected as shown inChapter 2 Zenith
140 Installation.

To use the device remotely, you need tolog on to start, and log off when
finished. When logged on , the Zenithwi | | Reiaew®WNS on t he
a n dCondmunicator OFF 6 w Hogged off .

All commands should be followed by a carriage return When logged on, the
unit will respond either OK (or a value) if the command is accepted, or NO if
it is not.

To log on, send the command

IACCESS:pppp where ppppis 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 read, and theZenith 140 will
respond with the parameter value.

To set a parameter, send the command

/Pxxx:yy where xxx is the parameter number, and yy is the value you wish to
set it to.
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Other commands you can use are:

IDISTANCE (shows current distance)

/LEVEL (shows current level)

/ISPACE (shows current space)

/RATE (shows current rate)

/VOLUME(shows current volume)

ITEMP (shows current temperature)
/CURRENTOUT (show the mA output 1 value)
/CURRENTOUZ (show the mA output 2 value)
/BACKUP1 (take backup of parameters to area 1)
/IBACKUP2 (take backup of parameters to area 2)
/RESTORE{restore parameters from area 1)

/RESTORE?2 (restore parameters from area 2)

Please consult PulsaMeasurement or contact your local Pulsar
representative for further details and a full list of available commands.
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Parameter Defaults

Factory Defaults

When first instding the Zenith, or subsequently moving or using the unit on a
new application, before proceeding to program the unit for its intended applicatio

it is recommended that you ensure that all parameters are at their default values
completing aFactory Default P930, as described in the relevant unit type
parameter guide

When you first switch the Zenith 140 on, it will be reading the distance from
the face of the transducer to the surface. It will be indicating in metr es, as
shown on the display. All relays are set OFF.

The date (P931) and time (P932) in the Zenith 140 were set at the factory,
but may need checking, and amending if, for example the application is in a
time zone other than GMT, see relevantparameter listing for full details.

~_~‘ ! '«_ In some applications, it is easier to empty the vessel, take a reading from the

~ @™ Zenith 140 for distance and then setup the empty level to this figure.

Once you are satisfied with the installation, and Zenith 140 is reading what
you would expect in terms of distance from the face of the transducer to the
material level, then you can proceed with programming, for the intended
application. It is sensible to program all the required parameters at the same
time. The system will be then set-up.

Note: The span is automatically calculated from the empty level, so the
empty level should be entered first.
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CHAPTER4 QUICK SETUP GUIDE

This quick setup guide shows you how to get up and running in a few
minutes in just four easy steps after installing your Zenith 140.

Enter Program Mode

First you need to go from run mode into program mode. Assuming the
passcode is the default 1997, then you should enter the following on the
keypad:

1= QR0

Choose Quick Setup

Now you need to go into the quick setup. You will see on the menu the
words O6Quick Setupd6, which is the firs
the two arrow keys to see some more menu options, but return to Quick
Setup, and press

S This takes you to the common
‘E ENTE y
l @(\-b . applications parameter (P200).
?-. - This takes you to the common
. @ ENTE applications parameters, and you will see

some options appearing on the display.

Factory Defaults

If you have already setup a common application, then there will be a
number shown other than 0, and you will see messages showing what the

current setup is. If you want to reset this and start again, press 0 (which will
reset all the quick setup parameters), otherwise pressing ENTER will allow
you to edit the parameters that have been set.
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Choose Your Application

There are four categories of application, which are all described at the end of
this chapter. They arelevel, pump down (sump control), pump up

(reservoir control) or customised , all with the choice of alarms and a number
of pumps, dependant on application.

If you want to set-up a basiclevel monitoring application, as described in
the following example 1, then choose 1. Yai then need to decide the
number of alarms required and their function and choose the appropriate
options.

If you want to set-up a pump down (sump control) application, as described
in the following example 2, then choose 2. You then need to decide the
num ber of pumps required the pump duty and any requirement for
alarms and choose the appropriate options.

If you want to set-up a pump up (reservoir control) application, then choose
3. You then need to decide the number of pumps required the pump duty,
and any requirement for alarms, and choose the appropriate options.

In certain cases, the Quick Setup Menu has beercustomised for customer
specific applications, to choose one of these options press 4 and select the
appropriate customised application and enter the details required as
prompted.

Once you have chosen your application you will be asked a series of
questions which are answered by choosing the appropriate option as
detailed in the flow charts that follow. Once all the questions have been
answered you will be prompted to provide further information, as detailed in
the tables that follow, to complete the programming of the unit.
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Quick Setup
Quick Setup
I
v v v v
1=_Level 2 = Pump Down 3 =Pump Up 4 = Customised
I |
v
How Many Pumps \ 4
1 = One Pump Select the option

2 = Two Pumps
3 = Three Pumps
4 = Four Pumps
5 = Five Pumps

v

Pump Duty
1 = Fixed Duty Assis
2 = Fixed Duty Backup
3 = Alt Duty Assist
4 = Alt Duty Backup
5 = Duty Backup & Ass
6 = Ser Ratio Duty Ass
7 = Ser Ratio Duty B 6 u
8 = FOFO Alt Duty Ass
9 = Ser Ratio Sthy
10 = 2 Pump Set

v

For each Pump Relay
1 =Setto Relay 1
2 = Set to Relay 2
3 =Setto Relay 3
4 = Set to Relay 4
5 =Setto Relay 5

v

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

4 = Four Alarms >

5 = Five Alarms

List will be truncated
according to the
number of Control
relays selected

specific to your
application

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 = Set to Relay 2
{3 = Set to Relay 3
4 = Set to Relay 4
5= Set to Relay 5

6 = Set to Relay 6

39



ZENITH 140NSTRUCTION MANUAL

Setup Your Application

Once you have chosen the application,
the parameters are all calculated and stored. Next you will see the

parameters needed to finalise your application, in turn, as shown below. If

you know you dondtmtheaefallt, yoo carruseatmegight f r o
arrow key to scroll through them, but if you want to view or change each

one, just press ENTER.

PARAMETER DEFAULT DESCRIPTION
P101 Transducer 2 =dB6 Type of transducer being used.
Material in the vessel, either liquid or
P102 Material 1 = Liquid solid. If the solid lays flat, then it can be
programmed as liquid.
P104 Measurement Select units to be used for programming
. 1 = metres . .
Units measurement information.
Distance from the face of the transducer
P105 Empty Level 6m to the material at the bottom of the
vessel.

Distance from the empty level (0% full) to

P106 Span hLL span (100% full).

For More Options Hit Enter

Now you will see a scrolling mé@assage t
Enterd . I f you press ENTER, you wil/ t hen
application you have chosen, these are all factory pre set. If you press any

other key you will return to the Quick Setup menu, where you can press

CANCEL to return to run mode.
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P213/ P214
Relay 1 ON/OFF
setpoints

P223/P224
Relay 2 ON/OFF
setpoints

P233/P234
Relay 3 ON/OFF
setpoints

P243 | P244
Relay4 ON/OFF
setpoints

P253 / P254
Relay5 ON/OFF
setpoints

P263 / P264
Relay5 ON/OFF
setpoints

P830 mA Out Range

P870 Fill Damping

P871 Empty
Damping

DEFAULT
Factory preset as a % to
appropriate level according
to the span already
entered. See tables below
Factory preset as a % to
appropriate level according
to the span already
entered. See tables below
Factory preset as a % to
appropriate level according
to the span already
entered. See tables below
Factory preset as a % to
appropriate level according
to the span already
entered. See tables below
Factory preset as a % to
appropriate level according
to the span already
entered. See tables below
Factory preset as a % to
appropriate level according
to the span already
entered. See tables below

2 =410 20mA

10m/min

10m/min

PULSAR MEASUREMENT

DESCRIPTION

Either Alarm or Level control.
Depends on application.

Either Alarm or Level control.
Depends on application.

Either Alarm or Level control.
Depends on application.

Either Alarm or Level control.
Depends on application.

Either Alarm or Level control.
Depends on application.

Either Alarm or Level control.
Depends on application.

Determines the mA output
range.

0=0ff,1=0to 20mA, 2=4
to 20mA ,3=20to OmA, 4 =
20 to 4mA.

Rate of maximum fill rate (set
above the actual fill rate of the
vessel).

Rate of maximum empty rate
(set above the actual rate of
the vessel).
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Alarm relays, via the Quick Setup menu are entered as a % of span and are
as follows:

NO. OF ON OFF
APPLICATION PUMPS PUMP NUMBER SETPOINT SETPOINT
Pump Down One Pump 1 50% 20%
Pump 1 50% 20%
Pump Down Two
Pump 2 70% 20%
Pump 1 50% 20%
Pump Down Three Pump 2 60% 20%
Pump 3 70% 20%
Pump 1 40% 20%
Pump Down Four Pump 2 50% 20%
Pump 3 60% 20%
Pump 4 70% 20%
Pump 1 40% 20%
Pump 2 50% 20%
Pump Down Five Pump 3 60% 20%
Pump 4 70% 20%
Pump 5 75% 20%
Pump 1 40% 20%
Pump 2 50% 20%
Pump Down Six Pump 3 60% 20%
Pump 4 70% 20%
Pump 5 75% 20%
Pump 6 80% 20%
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NO. OF ON OFF
APPLICATION PUMPS PUMP NUMBER SETPOINT SETPOINT
Pump Up One Pump 1 50% 80%
Pump 1 50% 80%
Pump Up Two

Pump 2 30% 80%

Pump 1 50% 80%

Pump Up Three Pump 2 40% 20%

Pump 3 30% 80%

Pump 1 60% 80%

Pump Up Four Pump 2 50% 80%

Pump 3 40% 80%

Pump 4 30% 80%

Pump 1 60% 80%

Pump 2 50% 80%

Pump Up Five Pump 3 40% 80%

Pump 4 30% 80%

Pump 5 25% 80%

Pump 1 60% 80%

Pump 2 50% 80%

Pump Up Six Pump 3 40% 80%

Pump 4 30% 80%

Pump 5 25% 80%

Pump 6 20% 80%
RELAY ON OFF

FUNCTION RELAYID SETPOINT SETPOINT

Alarm HiHi 90% 85%
Alarm High 85% 80%
Alarm Low 10% 15%
Alarm LoLo 5% 10%
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Example 1 Level Monitoring with Alarms
A vessel, containing liquid that has a variation in level that is to be

monitored, with a high-level alarm set on Relay 1 andlow-level alarm set on
Relay 2.

<— Empty Distance (P105), 3.5m

<4— 100%. Span(P106), 2.8m

<4+— 85%. High alarm on (P213)2.38m
<4— 80%. High alarm off (P214) 2.24m

<4— 15%, Low alarm off (P224), 0.42m

<4— 10%.Low alarm on (P223), 0.28m

<+— 0%, Empty level

In this example, when the level rises to 2.38 m, relay 1 will come on until the
level drops to 2.24 m when it will turn off. If the level drops to 0.28 m, then
relay 2 will come on until it rises 0.42 m when it will turn off.

The display will show the level in the tank.

The mA output will be representative of level where 4mA = empty level (0%)
and 20mA = 2.8m (100%)
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To program the Zenith 140 for Example 1 Level Monitoring with Alarms
by using the Quick Setup menu proceed as follows. If required to access
Program Mode , key in the passcode 1997 and pressENTER

At the Quick Setup menu press ENTERand as prompted, by the questions,
select the relevant option and ENTER

QUESTION OPTION
LevelVolume 1 = Level App.
No. of alarms 2 =2 Alarms
Type alarm 1 1 = High
Alarm no.1 1=Settorelay 1
Type alarm 2 2=Low
Alarm no.2 2 =Setrelay 2
Xducer (P101) 2=dB6
Material (P102) 1 = Liquid
Measurement units (P104) 1 = Metres
Empty Level (P105) 3.5m
Span (P106) 2.8m

Programming is now complete, and the unit can be returned to the run
mode, press CANCELuntil Run Mode? Is displayed on the LCD press
ENTER and the Zenith 140 will return to the Run Mode .

Important Notice

If relay setpoints do not meet the exact requirements of the application,
they can be modified to suit by pre

Hi t Enter o, is displayed, and ente
required. Alternatively, the relevant relay setpoint can be accessed either

by the main menu system or directly via parameter number and changed

as necessary.
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Example 2 Sump Control (pump down)

A sump is typically used to temporarily hold water or effluent, and when the
level reaches a specific point, the sump is pumped down, with the fluid
being transferred to another process.

<4— Empty Distance (P105), 3.5m

<— 100%. Span(P106), 2.8m

<4— 85%. High alarm on (P233) 2.38m
<4— 80%. High alarm off (P234), 2.24m

<4— 50%. Pump 2 on(P223), 1.4m

<4— 30%. Pump 1 on (P213), 0.56m

<+— 20%.Pump 1+2 off (P214, 224), 0.56m

<+— 0%, Empty level

In this example, there are two pumps, which will be set to alternate duty
assist, so they come on alternately. Pump 1 is to be set to relay 1, pump 2 to
relay 2, and the high-level alarm to relay 3.

This will operate as follows. During normal operation, pump 1 will come on
at 0.84m and pump down to 0.56m. The setpoints are then shifted to pump
2, which will come on first next time. During peak periods, when pump 1
cannot cope, pump 1 will come on at 0.84m, pump 2 will come on at 1.4m,
and pump down to 0.56 m. The setpoints are then shifted to pump 2 , which
will come on first next time

If neither pump can cope, and the level rises to 2.38m, then the alarm relay
(relay 3) will come on and go off when the level falls to 2.24m. This will
indicate insufficient capacity of the pumps. The display will show the level in
the sump and the mA output will be representative of level where 4mA =
empty level (0%) and 20mA = 2.8m (100%)
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To program the Zenith 140 for Example 2 Sump control (pump down) b vy
using the Quick Setup menu proceed as follows. If required to access
Program Mode , key in the passcode 1997 and pressENTER

At the Quick Setup menu press ENTERand as prompted, by the questions,
select the relevant option and ENTER

QUESTION OPTION
Level/Pum
Up/Down/DpifferentiaI 2 = Pump Down
No. of Pumps 2 =2 Pumps
Pump Duty 3 =Alt Duty Assist
Pump No. 1 1=Settorelay 1
Pump No. 2 2 = Set to relay 2
Type Alarm 1 1 = High Alarm
Alarm No. 1 5=Settorelay 5
Xducer (P101) 2=dB6
Measurement units (P104) 1 = Metres
Empty Level (P105) 3.5m
Span (P106) 2.8m

Programming is now complete, and the unit can be returned to the run
mode, press CANCELuntil Run Mode? Is displayed on the LCD press
ENTER and the Zenith 140 will return to the Run Mode .

Important Notice

If relay setpoints do not meet the exact requirements of the application,
they can be modified to suit by pre

Hi t Enter 6, i s di spl ayed, and ent e
required. Alternatively, the relevant relay setpoint can be accessed either

by the main menu system or directly via parameter number and changed

as necessary.
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CHAPTERS PARAMETER GUIDE

This chapter describes all the parametersin your Zenith 140, as they appear
in the menu system.

Menu System

Shown below is a set of charts to show you how all the various functions and
features can be found using the menu system.

For further details and a full description of all parameters refer to the
Parameter Listings and Descriptions section of this chapter.

Top Level Menu

Pump Digital

Quick Setuppp| Application B Relays Advanced > Inputs | FS Backup
v [
Tariff Guardp| Data Logs |- Vli)lljl:nmpe £ flf:ilcjir:r?cy ly| Display | Orl?tﬁut
v _ |
Compensation{$| Stability [ Proltz:cers]ging lp| System | gi\r?w(r:ﬁ lp|  Test

Important Notice

FS Backup is only available in units with firmware version 7.4.3 and higher.
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A 4

Operation [—» Distances mA Input
\ 4 \ 4 \ 4
P100 P104 P119

Mode Measurement mA Status
v Units v
P101 v P120
Transducer P105 Low mA In
Empty Level
P102 v P121
Material P106 High mA In
Span
v P122
P107 Low Level In

Near Blanking

P108
Far Blanking

P123
High Level In

v

P124
Low mA Trim

v

P125
High mA Trim
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Relays Menu

Y

Relay 1—»Relay 2—Relay 3—»Relay 4—»Relay 5—»Relay 6
] | || ]

v v v v v v
P210 P220 P230 P240 P250 P260
Type Type Type Type Type Type

I 2 I 2 I A I 2 I 2 I 2
pP211 pP221 P231 P241 P251 P261
Function Function Function Function Function Function
p212 pP222 P232 p242 pP252 P262
Alarm ID Alarm ID Alarm ID Alarm ID Alarm ID Alarm ID
or or or or or or
Pump Pump Pump Pump Pump Pump
Group Group Group Group Group Group
P213 P223 P233 P243 P253 P263
Set 1 Set 1 Set 1 Set 1 Set 1 Set 1
I 2 I 2 I 2 I 2
P214 P224 P234 pP244 P254 P264
Set 2 Set 2 Set 2 Set 2 Set 2 Set 2
L 2 L 2 A 2 I 2
pP215 P225 P235 P245 P255 P265
Set 3 Set 3 Set 3 Set 3 Set 3 Set 3
As As As As As As
Required Required Required Required Required Required
P216 P226 P236 P246 P256 P266
Allocat. Allocat. Allocat. Allocat. Allocat. Allocat.
pP217 pP227 P237 pP247 pP257 P267
Closures Closures Closures Closures Closures Closures

v v v v v
P218 P228 P238 P248 P258 P268
Fail Safe Fail Safe Fail Safe Fail Safe Fail Safe Fail Safe

v v . 2 . 2 . 2 . 2
P219 P229 P239 P249 P259 P269

R1 R2 R3 R4 R5 R6

Max.Rate) Max.Rate Max.Rate Max.Rate Max.Rate) Max.Rate|

If If If If If If

P210=2 P220=2 P230=2 P240=2 P250=2 P260=2
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Pump O0Advancedd Menu

y
Run Onf—»Starting—»Stopping—»Exercise[—»Wall Cling» Storm
— = L =3 1 =
P349 P352 P348 P354 P360 P370
Prime Start Stop Delay Exercise Wall Cling Pump
Level Dela Enable Disable
N 2 + v
P350 P353 P355 pP371
Run Power Idle Time Disable
Interval Delay Time
P356
P351 Exercise
Run Time
Duration
p357
Minimum
Head
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Digital Inputs Menu

A 4

Common Digital > Dlgltaltcl)nput 2 o| Digital
Par Input 1 Digital Input 6 Input 7
\ 4 \ 4 \ 4 A
P300 P372 Input 27 P375, Input 31 P378 P390
Maximum Type Input 47 P381, Input 57 P384 Type
Attempts 2 Input 67 P387 \ 2
v P373 v P391
P301 Function Input 27 P376, Input 37 P379 Function
Switch v Input 471 P382, Input 57 P385 v
Mode P374 Input 67 P388 P392
v Assign. v Assign.
P302 Input 27 P377, Input 31 P380
Override Input 47 P383, Input 51 P386
Delay Input 6 P389
v
P303
Minimum
Override
P304
Input Delay
v
P305
Input Filter
v
P306
Override
Level
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Float Switch Menu

A 4

Common]__ Digital > Dlgltaltcl)nput 2 o| Digital
Par Input 1 Digital Input 5 Input 6
\ 4 \ 4 \ 4 A
P330 P333 Input 27 P336, Input 37 P339 P363
Mode Type Input 47 P342, Input 57 P345 Type
v v (Type) v
P331 P334 v P364
InputvFiIter Fungtion Input 21 P337, Input 31 P340 Fun:tion
P332 P335 Input 41 Izgjr?:,clinopnu)t 57 P346 P365
Pump Run Forced Forced
Time Level v Level
Input 27 P338, Input 31 P341
Input 47 P344, Input 57 P347
(Forced Level)
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Tariff Guard Menu

y

Peak Peak Time 2 Peak
Set Up »  Time > to » Time
1 Peak Time 9 10
A 4 A A A 4
P393 P400 PT27 P406, PT37 P412, P454
Enable PT1 Day PT47 P418, PT5T P424, PT1 Day
v v PT61 P430, PT7 - P436, v
P394 P401 PT8i P443, PT9 | P448, P455
Lead Time PT1 Week v PT1 Week
v v PT21 P407, PT31 P413, v
P395 P402 PT41 P419, PT51 P425, P456
Lag Time PT1 PT61 P431, PT7 - P437, PT1
) 2 Start Peak PT8 1 P444, PT9 1 P449, Start Peak
P396 (Date) v (Date)
Minimum v PT21 P408, PT31 P414, v
Pump Time P403 PT4 1 P420, PT51 P426, P457
v PT1 PT61 P432, PT7 - P438, PT1
P398 End Peak PT8i P445, PT9 i P450, End Peak
Overflow (Date) v (Date)
Level v PT2i P409, PT3 71 P415, v
P404 PT47 P421, PT57 P427, P458
PT1 PT61 P433, PT7 - P439, PT1
Start PT8i P446, PT9 i P451, Start
(Time) v (Time)
v PT27 P410, PT31 P416, v
P404 PT47 P422, PT57 P428, P459
PT1 PT6 1 P434, PT7 - P440, PT1
End PT81 P447, PT9 i P452, End
(Time) v (Time)
PT21 P411, PT31 P417,
PT471 P423, PT51 P429,
PT61 P435, PT7 - P441,
PT8i P448, PT9 i P453,
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Data Logs Menu

A 4

Tot. Audit —»Temperature—» Pump 1 —» Pump 2to 5—»{ Pump 6
A\ 4 \ 4 v \ 4 \ 4
P460 P580 P511 P521, P531 P561
Vol. Date 1 Min. Temp Pump 1 P541, P551 Pump 6
h v Hours Pump Hours Hours
P461 P581 \ 4 v \ 4
Volume 1 Min. Temp. P512 P522, P532 P562
L 2 Date Pump 1 P542, P552 Pump 6
P462, 464, L 2 Starts Pump Starts Starts
466, 468, 470, P582 v v v
472, 474, 476 Min. Temp. P513 P523, P533 P563
Total Dates Time Pump 1 P543, P553 Pump 6
2t0 9 v Starts Pump Starts Starts
P463, 465, P583 per per per
467, 469, 471, Max. Temp. Hour Hour Hour
473, 475, 477 v v v v
Totals P584 P514 P524, P534 P564
2t09 Max. Temp. Pump 1 P544, P554 Pump 6
v Date Run On Pump Run On Run On
P478 v 4 v v
Vol. Date 10 P585 P515 P525, P535 P565
A 4 Max. Temp. Pump 1 P545, P555 Pump 6
P478 Time Draw Pump Draw Draw
Volume 10 v v v v
P586 P516 P526, P536 P566
Current Pump 1 P546, P556 Pump 6
Temperature Effic. Pump Effic. Effic.
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Pumped Volume Menu

56

Set Up » Conversion »| Breakpoints » Tables
\ 4 i i \ 4
P205 P600 P610 P696

Pump Vol. Vessel Shape Level Bkpt. 1 Reset
Enabled v v Bkpts.
v P601 P611 g
P206 As Required Vol. Bkpt. 1 P697
Settle Time Vol. Dimension 1 L 2 Number
P612, 614, 616, 618, Bkpts. Set
P207 P602 620, 622, 624, 626,
Inflow As Required 628, 630, 632, 634,
Method \VVol. Dimension 2 636, 638, 640, 642,
v 644, 646, 648, 650,
P603 652, 654, 656, 658,
As Required 660, 662, 664, 666,
\VVol. Dimension 3 668, 670

Level Bkpts. 2 to 31

P604 v
Calculated P613, 615, 617, 619,
Volume 621, 623, 625, 627,
h 4 629, 631, 633, 635,
P605 ) 637, 639, 641, 643,
Volume Units 645, 647, 649, 651,
653, 655, 657, 659,
P606 661, 663, 665, 667,

Correct. Factor 669, 671

A 2 Vol. Bkpts. 2 to 31

P607

Max. Volume

P672

Level Bkpt. 32
A 4

P673
Vol. Bkpt. 32
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Efficiency Menu

Set Up

A 4
P187
Pump Effic.
v
P188
Calib. Delay
v

P189
Cal. Duration
v

P190
Persist Cnt.
v

P191
Demote
Pumps
A 4
P192
Demote
Flags

P193
Calib. Pumps
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Display Menu
A 4
Options [—»{Fail Safe—»Auxiliary[—» Bargraph —» Totaliser
\ 4 A Y \ 4 A
Display Fail Mode Units Totaliser
Units v v Bargraph v
A 4 P809 P811 P821
P8o1 Fail Time Alarms Totaliser (R)
Decimal v
Places P812 P822
Pumps Totaliser
P802 Decimal
Display P813
Offset Control P823
v Totaliser
P804 P814 Multiplier
Display Misc.
Conversion v
P815
P805 Auxiliary
Display Source
Source \ 4
P816
Totaliser
R)
v
P817
Auxiliary
Offset
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mA Output Menu

PULSAR MEASUREMENT

Range¥ Operation »Setpoint»|Limits¥{ Trim p{Fail Safe P{Allocation J
|
A 4 A + A 4 A 4 A 4 A 4
P830 P831 P834 P836 P838 P840 P84l
mA Out mA Out Low Low Low Fail Allocation
Range Mode Value Limit mA Mode
+ v Trim
P835 P837 v
High High P839
Value Limit High
T I m_A
Trim
— |
Compensation Menu
A 4
Offset —» Temperature[—»{ Velocity
A 4 A y
P851 P852 P860
Measurement Temperature Sound
Offset Source Velocity
v v
P853 P854
Allocation Fixed
v Temperature
P854 v
Fixed P854
Temperature Fixed
Temperature
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Stability Menu

v

Damping » Indicator > Rate »  Filters
\ 4 A 4 \ 4 A
P870 pP872 pP874 P880
Fill Fill Rate Update Gate Mode
Damping Indicator v v
v \ 2 P875 P88l
P871 P873 Rate Time Fixed Distance
Empty Empty v v
Damping Indicator P876 pP882
| Rate Distance Process Filter
P877 P884
Rate Value Peak Percent
I
pP878

Echo Processing Menu
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Lower Cutoff

Y

Xdr. 1 Status

A 4

Xdr. 2 Status

y

!

P900 P910
Xdr. 1 Status Xdr. 2 Status
v v
P901 Po11
Echo Echo
Confidence 1 Confidence 2
v v
P902 P912
Echo Strength 1 Echo Strength 2
v v
P903 P913
Average Noise 1 Average Noise 2
v v
P904 P914
Peak Noise 1 Peak Noise 2
v v
P905 P915
Sensitivity 1 Sensitivity 2
v
P906 P916

Side Clearance 1

Side Clearance 2

| ]
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System Menu

Y

Date .
Passcode || Backup || System | Jf ~o ,| LED [ ,[Daylight
Info . Colour Saving
Time
A 4 y y 4 \ 4 A
P921 P925 P926 P931 P935 P970
Enable Code Parameter Software Date Off DST
v Backup Revision 4 Colour Enable
P922 \ 4 P931
Passcode P927 Time P936 P971
Hardware \ 4 Alarm DST
Revision P932 Colour Difference
Date v v
P928 Format P937 P972
Serial Pump DST
Number Colour Start Time
P929 P938 P973
Site Control Start Day
Ident. Colour v
P974
P930 P939 Start Week
Factory Misc. A 4
Default Colour P975
Start
Month
v
P976
DST
End Time
v
P977
End Day
v
P978
End Week
\ 2
P979
End Month
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Device Comm Menu

Y

RS232 | 3] RS485 Setup
Setup (Optional)

A 4 4
P61 If Comms.

Comms Baud Typeis

Modbus

P130
Device
Mode

P131
Protocol

v
P132

Device
Addr.

P133
Device

Baud
P134
Parity
P135
Stop Bit

P136
Data
Format
v
P137
Delay in
milli sec.

E—
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.| Remote
Alarm
* \ 4
If Comms. P144
Type is Call Type
Profibus
P145
Tel. No. 1
P146
Tel. No. 2
\ 4 P147
P132 Tel. No. 3
Device
Addr.
P148
Timed Out
P149
Retry No.
I
A
P143
Addr. Lock




Test Menu

PULSAR MEASUREMENT

y |
Simulation Hardware
\ 4 \ 4
P980 P990
Simulate Self Test
P9o81 P991
Increment Hardw%re Test
Po82 P992
Rate mA Out Test
\ 2 \ 2
P983 P993
Start Level mA In Test
\ 2 \ 2
P984 P994
Incremental Transducer Test
Change
P995
Keys Test
2
P996
Relay Test
|
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Application Parameters
Operation
P100 Mode of Operation
This parameter sets the mode of operation, when in run mode, and can be
set to one of the following :
OPTION DESCRIPTION

Display shows the distance from the transducer face

1 = Distance (Defaul )
SRR (RS to the surface of the material measured.

2 = Level Shows how full a vessel is.
3 = Space Shows how empty a vessel is.
Display shows the average level of two points of

4 = Average Level
measurement.

Display shows the Differential level between 2 points

5 - Differential
of measure.

P101 Xducer (Transducer)
This parameter should be set to the transducer being used with the unit, and
can be set to one of the following:

OPTION DESCRIPTION
0 = Auxiliary Usea mA input
1=dB3 Transducer is a dB3. Range = 0 to 3 metres
2 = dB6 (default) Transducer is adB6. Range= 0.3 to 6 metres
3=dB10 Transducer is a dB10 Range= 0.3 to 10 metres
4 =dB15 Transducer is a dB15. Range .5 to 15 metres
5=dB25 Transducer is a dB25. Range = 0.6 to 25 metres
6 = dB40 Transducer is a dB40. Range = 1.2 to 40 metres
7 = dBS6 Transducer is a dBS6. Range 9.2 to 6 metres
8 = dBMach3 Transducer is adBMach3. Range0.3 to 2.425 metres
*11 = dBR16 Transducer is ammWave radar. Range 0.077 to 16 metres
*12 = dBR8 Transducer is a mmWave radar. Range 0.077 to 8 metres

Important Notice

*Please consult your local Pulsar distributor for the versions of firmware that th
mmWAVE radars aravailable in.

P102 Material
This parameter should be set to the type of material being monitored.
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OPTION
1 = Liquid (Default)
2 = Solid

3 = Closed Tank

P1G Input 2

PULSAR MEASUREMENT

DESCRIPTION

Used for liquids and flat solid materials.

Used for sold material that is heaped or at an angle.

Use for applications within a closed tank or where a
secondary echo response may become focused to
create a larger echo than the first.

The 4-20 mA input can be used to replace the transducer for applications
where an ultrasonic transducer cannot be used.

Use this parameter to set the second input device when using in Average or
Differential Mode, and P101 Transducer =0 (Auxiliary Input).

OPTION
0 = None (Default)

1=dB3

2 =dB6
3=dB10

4 =dB15
5=dB25

6 = dB40

7 =dBS6

8 = dBMach3
10 =dB50
*11 = dBR16
*12 = dBR8

DESCRIPTION

Use the optional mA input (Please consult Pulsar for

availability).

Transducer is a dB3. Range =0 to 3 metres

Transducer is a dB6. Range = 0.3 to 6 metres

Transducer is a dB10.
Transducer is a dB15.
Transducer is a dB25.
Transducer is a dB40.
Transducer is a dBS6.

Range 0.3 to 10 metres
Range = 0.5 to 15 metres
Range = 0.6 to 25 metres
Range = 1.2 to 40 metres
Range = 0.2 to 6 metres

Transducer is adBMach3. Range 0.3 t02.425 metres

Transducer is a dB50.

Range = 2 to 50 metres

Transducer is a mmWave Radar. Range = 0.077 to 16 metres

Transducer is a mmWave Radar. Range = 0.077 to &etres

*The signal emanates from the curved face of the Radar, but for the
purposes of measurement it is taken from the drip shield.
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Dimensions

P104Measurement Units
This parameter sets the units you want to use for programming and display.

OPTION DESCRIPTION
1 = metres (Default) All units of measurement are Metres
2=cm All units of measurement are Centimetres
3=mm All units of measurement are Millimetres
4 = feet All units of measurement are Feet
5 = inches All units of measurement are Inches

P1® Empty Level

This parameter is to be set to the maximum distance from the face of the
transducer to the empty point , in P104 Measurement Units. Note this
value affects span as well, (seghe following important information notices),
so should be set before span.

Important Notice

When using the dB Mach 3 the empty distance is measured from the end of the
horn to the empty point in P104 Measurement Units.

Important Notice

When changing the Empty Distance (P105) you can also recalculate the
values for the Span so that it equals the empty distance (P105) minus

Near Blanking (P107) and the RelaySetpoints, so that they remain at the
same percentage values of the empty distance as they were before you
changed the empty distance (P105). You will be asked the question
ORecal cul ate Span?6 if you choose Yy
recalculated. Any other answer will leave the span at its original value.
You will then be asked if you want
choose yes (enter 1), then all Relay Setpoints will be recalculated as a
percentage of the new empty distance. Any other answer will leave the
setpoints at their original values.

P1@® Span

This parameter should be set to the maximum distance from the Empty
Level (P105) to the maximum material level. It is automatically set to be
equal to the Empty Level (P105) less the Near Blanking distance (P107)
when you set the empty level.
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P1@ Span

This parameter is the distance from the face of the transducer that is not
measurable and is pre-set to the minimum value dependant on the
Transducer (P101) selected. It should not be set to less than this figure, but
can be increased, typically to ignore close in obstructions.

TRANSDUCER NEAR BLANKING DISTANCE
P101= dBMach3 Default blanking distance = 0.00 metres
P101 = dB3 Default blanking distance = 0.125 metres
P101=dB6 Default blanking distance = 0.30 metres
P101=dB10 Default blanking distance = 0.30 metres
P101=dB15 Default blanking distance = 0.50 metres
P101 =dB25 Default blanking distance = 0.60 metres
P101 = dB40 Default blanking distance = 1.20 metres
P101=dBS6 Default blanking distance = 0.20 metres
P101=dBR16 Default blanking distance = *0.077 metres
P101=dBRS8 Default blanking distance = *0.077 metres

*The signal emanates from the curved face of the radar, but for the purposes
of measurement it is taken from the drip shield.

P1@® Far BlankingDistance

This is the distance (as a percentage of theempty level P105) beyond the
empty point that the unit will be able to measure, and by default is pre -set
to 20% of the empty level.

If the surface being monitored can be extended beyond the empty level
(P105) then the far blanking distance can be increased to a max. of 100%of
the empty level, provided it does not exceed the max range of the
transducer being used. This parameter is always enteed as a % of the
empty level.
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mA Input

The4-20 mA (Auxil iary) input is available as anoption (Consult Pulsar for
details of availability), and can be used to replace the transducer for
applications where an ultrasonic transducer cannot be used.

P119 mA Status
If P101 (Xducer) =1 (Auxiliary)

This indicates the status of the Auxiliary input if selected

OPTION DESCRIPTION
1 =m A OK (Default) mA Input present and functioning correctly
1 =mA Open No input (device) is being detected
2 = mA Short Input is indicating a fault condition

P120 Low mA in

This parameter sets the current input figure that is used to represent empty
when using the optional current input, instead of an ultrasonic transducer.
Default = 4ma

P121 High mA in

This parameter sets the current input figure that is used to represent span
when using the optional current input, instead of an ultrasonic transducer.
Default= 20mA

P122 Low Level in.
This parameter sets the distance to empty point when using the optional
current input, (Aux. input) instead of an ultrasonic transducer.

P123 High Level in
This parameter sets the distance that is full (span) when using the optional
current input, (Aux. input) instead of an ultrasonic transducer.

P124 LownA Trim
This parameter al | owenittytothe LovomAdnpat!| i br at
from the device being used. If the expected low value, from the device
connected to the mA Input, is not displayed, then you can trim it using this
parameter.
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P125 High mA Tm
This parameter al | owenittytothe High mAlepatl i br at

from the device being used. If the expected high value, from the device
connected to the mA Input, is not displayed, then you can trim it using this
parameter.

Important Notice
When using the auxiliary input, all settings relating to measurement should be

entered in relation to level i.e., zero (empty) to 100% (full) and not distance. This al
means that the device you are connecting should provide an irighat will change
with level.
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Relay Parameters
All relay related parameters are prefixed with a 2**,
The second digit of the three-figure parameter number denotes the relay
number as follows:
21* parameters for Relay 1
22* parameters for Relay 2
23* parameters for Relay 3
24* parameters for Relay4
25* parameters for Relay5
26* parameters for Relay 6

The third digit selects specific parameter for the setting of the relays, which
can be selected individually and results in the following parameter numbers
for each relay:

Relay 1 210to 219
Relay 2 220 to 229
Relay 3 230 to 239

Relay 4 240 to 249
Relay 5 250 to 259
Relay 6 260 to 269
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P210, 220, 23@40, 250260- Relay Type
This parameter defines what type each relay should be, see the table belav
for available options:

OPTION DESCRIPTION

0 = Not in use (Default) Relay is not in use or programmed and the LEDwiill
always be off.

Relay is programmed as an alarm relay which will de-

1=Alarm energise ON, and energise OFF. This will ensure an

alarm is raisedif the power fails to the unit.

Relay is programmed as a pump relay, which will

energise ON, and de-energise OFF.

Relay is programmed as acontrol relay, which will

energise ON, and de-energise OFF.

Relay is programmed as a miscellaneous relay, which will

energise ON, and de-energise OFF.

Relay is programmed as a pump relay, which will

energise at its ON level setpoint, and de-energise at its

OFF level setpoint or after a predetermined time period,

whichever occurs first.

2 = Pump

3 = Control

4 = Miscellaneous

5 = Pump by time
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Alarms

P210, 220, 230, 240, 250, 260 =1 (Alarm)
The second parameter for each relay determines the function of the alarm.
P21, 221, 231, 241,251, 2618 RelayFunction

OPTION
0 = Off (Default)

1= Level

2 = Rate of Change

3 = Temperature

4 = Loss of Echo

5 = Loss of Clock

6 = Pump Efficiency

7 = Device Fail

8 = Device Alarm
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DESCRIPTION

Relay will not operate.

Alarm is based on the level in the vessel, and the type of level
alarm (P212, 222, 232, 232, 242, 252, 262) and two setpoints
must be set (P23, 223, 233 & 214, 224, 234, 244, 254, 264).
Setpoints are entered in display units or % of span as
referenced to empty level.

Alarm is based on the rate of change of level in the vessel
and the type of rate of change alarm (212, 222, 232, 242, 252,
262), and two setpoints must be set (213 & 223, 214 & 224,
234 & 234,243 & 244,253 & 254, 263 & 264). Setpoints are
entered in Display Units per minute or % of span per minute
and a negative value should be entered for a Rate Alarm on a
de-creasing level, and a positive value for an increasing level.
Alarm is based on the temperature, and the type of
temperature alarm (P212, 222, 232, 242, 252, 262) and two
setpoints must be set (P213, 223, 233, 243, 253, 263 & P214,
224, 234, 244, 254, 264). The temperature used depends on
the temperature source selected (P852). Setpoints are entered
in °C.

Alarm is raised if the Failsafe Timer (P809) expires. No
setpoints required.

Alarm is raised if the expires. No setpoints required.

When Pump Efficiency is enabled, Alarm is based on the
Efficiency of the pump which is allocated to the relay I.D.
(P212, 222, 232, 242, 252, 262) and two setpoints must be set
(P213, 223, 233, 243, 253, 263 & P214, 224, 234, 244, 254,
264). Setpoints are entered in %.

Alarm is raised if a device, connected to the relay assigned in
alarm ID (P2L2, 222, 232, 242, 252, 262), fails. E.g. pump is put
out of service. No setpoints are required.

Alarm is raised if a fail signal is detected on the digital input
as assigned in alarm ID (P22, 222, 232, 242, 252, 262) No
setpoints are required.
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OPTION DESCRIPTION
15 = Tariff Alarm Alarm is raised when the unit enters Tariff Guard mode.
(Available in firmware  Tariff Guard enable (P393) must be set to ¢
v7.5.1 and greater to be selectable. No setpoints are required

1 To setfigures in % press the hot key to show and enter %
figure relative to empty level.

Important Notice

The Loss of Echo, and Loss of Clock
Echoo, and fiLost Clocko respectivel
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The third parameter for each relay determines the Alarm ID for the relay

you wish to set.

P212, 222, 23242, 25226208 Relay Alarm ID

When P211, 221, 231, 241, 251, 261 = 4 (Loss of Echo) or 5 (Loss of
Clock). This parameter has no function and will not be displayed.
P211, 221, 231, 241, 251, 261 = 1 (Level), 2 = Rate of Change or 3

(Temp)

This parameter defines whichalarm type , or identification , the relay should
respond to, as follows:

OPTION

1 = General
(Default)

2 = High

3 = HiHi

4= Low
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DESCRIPTION

Relay goesd6 ON 6
value reaches the ON
setpoint and
when the value reaches the
OFF setpoint.

Rel ay
value rises to the ON
setpoint and
when the value lowers to the
OFF setpoint.

when

goes 0ON

SETPOINTS

P213, 223, 233, 243, 253,
263 is ON Setpoint; P214,
224, 234, 244, 254, 264 is
OFF Setpoint

ON>OFF Relay Setpoints
P213, 223, 233, 243, 253,
263 and P214, 224, 234,
244, 254, 264. Setpoints
can be set in any order as
the unit 6kno
are setting a high-level
alarm.

Same as 2 = High, but different identifier

Rel ay
value lowers to the ON
setpoint and
when the value rises to the
OFF setpoint.

goes 0ON

ON<OFF Relay
Setpoints P213, 223, 233,
243, 253, 263 and P214,
224, 234, 244, 254, 264.
Setpoints can be set in any
order as the
that you are setting a low-
level alarm.
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OPTION DESCRIPTION SETPOINTS
_ Same as 4 = Lo, but
>=Lolo different identifier
Relay Setpoints, P23, 223,
., 233,243, 253, 263 and

Rel ay goes 0
is inside the zone P214, 224, 234, 244, 254,

6 = In bounds 264 can be set in any order

between the two

. as the unit 6]
setpoints.

are setting an inbounds
alarm.

Relay Setpoints P2B, 223,
233, 243, 253, 263 and
P214, 224, 234, 244, 254,
264 can be set in any order
as the unit o
are setting an out of

bounds alarm.

Rel ay goes o0
is outside the zone
between the two

setpoints.

7 = Out of bounds

When P211, 221, 231, 241, 251 = 4 (LOss of Echo) or 5 (Loss of Clock)
This parameter has no function and will not be displayed.

When P211, 221, 231, 241, 251, 261 = 6 Pump Efficiency

This parameter assigns thealarm to the appropriate pump relay as detailed
below.

OPTION DESCRIPTION

0 = Off (Default) Relay will not operate

1=Relay 1 Alarm is assigned to pump on Relay 1

2 = Relay 2 Alarm is assigned to pump on Relay 2

3 =Relay 3 Alarm is assigned to pump on Relay 3

4 = Relay 4 Alarm is assigned to pump on Relay 4
5=Relay 5 Alarm is assigned to pump on Relay 5

7=All Alarm is assigned torelays designated as pump

The fourth parameter and the fifth parameter for each relay set the Alarm

ON6 aO®KF6 O0poi nthighalaffp t h ®N&® i $ighsrehean OFFS .
Forlow alarm, t h eONO6O i towesthan 0OFF6. See t healanppr op
ID, table (P212, 222, 232, 242, 252, 262 ) for further information.
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P212, 222, 232, 242, 252, 262 Relay Alarm ID
When P211, 221, 231, 241, 251, 261 = 7 (Device Fail)

This parameter defines whichfailed device relay , the alarm should respond
to, as follows.

OPTION DESCRIPTION SETPOINTS
Rel ay OiNO e w h davicea

1 = Fail Relay 1 (Default . . N
ail Relay 1 (Default failure is detected on relay 1. one
. Rel ay OiNO e wh davicea
2 = Fail Relay 2 failure is detected on relay 2. None
. Rel ay ONO e wh davicea
3 = Fail Relay 3 failure is detected on relay 3. None
. Rel ay ONO e wh davicea
4 = Fail Relay 4 failure is detected on relay 4. None
. Rel ay ONO e wh davicea
5= Fail Relay 5 failure is detected on relay 5. None
6 = Fail Relay 6 R.e ! "’? y O9i6 e wh davicea None
failure is detected on relay 6.
Rel ay OiNO e wh davicea
7 = Any 1 Fail failure is detected on any 1 None
relay .
Rel ay ONO e wh davicea
8 = Any 2 Fail failure is detected on any 2 None
relays.
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P212, 222, 232, 242, 252, 262 Relay Alarm ID
When P211, 221, 231, 241, 251, 261 = 8 (Device Alarm)

This parameter defines whichdigital input , the alarm should respond to, as
follows.

OPTION DESCRIPTION SETPOINTS

Rel ay OiNO e w h davicea

1 = Fail Input 1 (Default) fail signal is detected on digital None
input 1.
Rel ay ONNO e wh davicea

2 = Fail Input 2 fail signal is detected on digital None
input 2.
Rel ay OiNO e wh davicea

3 = Fail Input 3 fail signal is detected on digital None
input 3.
Rel ay ONNO e wh davicea

4 = Fall Input 4 fail signal is detected on digital None
input 4.
Rel ay OiNO e wh davicea

5 = Fail Input 5 fail signal is detected on digital None
input 5.
Rel ay ONNO e wh davicea

6 = Fail Input 6 fail signal is detected on digital None
input 6.
Rel ay OiNO e wh davicea

7 = Fail Input 7 fail signal is detected on digital None
input 7.
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When P211, 221, 231, 241, 251, 261 = 1 (Level), 2 (Rate of Change) or 3
(Temperature) or 6 (Efficiency)

P213, P223, P23243, 253263- Relay Setpoint 1

Determines the 0ONO alarmacddm§tothelDi nt
selected.

P214, P224, P23244, 254264- Relay Setpoint 2

Determines t he 0 Ntie alarm accotdingt6 thepld i n t
selected.

Important Notice
Setpointsare entered in values according to filmection selected.

Level - entered in Display Units or % of span as referenced to Empty Level.
Rate of Change- entered in Display Units per minute or % of span per minute.

For an alarm on an increasing level enter setpoints as a positive value, for an
alarm on a decreasing level enter setpoints as a negative value.
Temperature - entered in °C.

See the appropriatdarm function, table P211, 221, 231241, 251 and 26)1

for further information.

:"’: To set figures in % press the hotkey to show and enter % figure,
%" relative to empty level.

When P211, 221, 231, 241, 251, 261 = 4 (Loss of Echo), 5 (Loss of
Clock), 7 (Device Fail) or 8 (Device Alarm)

This parameter has no function and will not be displayed.
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PULSAR MEASUREMENT

P210, 220, 230, 240, 250, 260= 2 (Pump)

When a relay is being used for apump function, the second parameter
determines the pump duty that will be used to determine the operating

cycle.

P211, 221, 23341, 2512618 Relay Function
This parameter defines whichpump duty the relay should respond to as

follows:
PUMP DUTY
0 = Off (Default)

1 = Fixed duty assist

2 = Fixed duty backup

3 = Alternate duty assist

4 = Alternate duty backup

DESCRIPTION

Relay is alwaysde-energised

All pumps are used to assist each other (run at the
same time) and each pump has its own setpoints.
(P213, 223, 233, 243, 253, 263 & P214, 224, 234,
244, 254, 264).

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. (P213, 223, 233, 243,
253, 263 & P214, 224, 234, 244, 254, 264).

All pumps are used to assst each other (run at the
same time) and each pump has its own setpoints,
(P213, 223, 233, 243, 253, 263 & P214, 224, 234,
244, 254, 264). but each time all pumps have
stopped, then the setpoints are sequentially rotated
between the pumps to ensure equal pump use.

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, (P213, 223, 233, 243,
253, 263 & P214, 224, 234, 244, 254, 264). 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

5 = Duty backup and assist

6 = Service ratio duty assist
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DESCRIPTION

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 cope 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. Each pump has its own
setpoints, (P213, 223, 233, 243, 253 & P214, 224,
234, 244, 254, 264).

All pumps are used to assist each other (run at
the same time) and each pump has its own
setpoints (P213, 223, 233, 243, 253, 263 & P214,
224,234, 244, 254, 264). And a service ratio
setting. The third setpoint (P215, 225, 235, 245,
255, 265) is used to set the service ratio. Each
time a pump is required to start then the pump
with the least running hours (with 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 set to 2
and 1 respectively, then pump A will operate for
twice as many hours aspump B.
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PUMP DUTY DESCRIPTION

The first pump switched on is the first pump to
be switched off, regardless of the set points, so
the setpoints are dynamically changed to enable
this. If a pump fails to meet the demand (due to
malfunction, intake blockage and so on), then it
is stopped, and another pump shall take over.
Each time a pump is required to start then the
pump with the least running hours (with respect
to the service ratio) is started (i.e. the setpoints
are re-assigned accordingly). Each pump has its
own setpoints (P213, 223, 233, 243, 253, 263 &
P214, 224, 234, 244, 254, 264). The third setpoint
(P215, 225, 235, 245, 255, 265) is used to set the
service ratio. E.g, if two pumps A and B have the
service ratio set to 2 and 1 respectively, then
pump A will operate for twice as many hours as
pump B.

7 = Service ratio duty
backup

The first pump switched on is the first pump to
8 = First On First Off be switched off, etc. regardless of the set points,
Alternate duty assist so the setpoints are dynamically changed to
enable this.

When a service ratio duty is being used, 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 (P215, 225, 235, 245, 255, 265) is used
to set the service ratio.

9 = Service RatioStandby

There are four pumps. Two rotate their start-up
sequence with each other. If the two pumps

10 = Two Pump Sets cannot keep up, the level rise to the setpoints of
the other two pumps which take over and rotate
their sequence with each other.

Important Notice
The pumps are started and stopped a

pumpdown (reduce | evel) then setpumpQ@NG |
(increase |l evel) then set O0OONO6 | owe
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The third parameter for each relay determines the pump group. You can
have two groups of pumps, and all similar duties within that group will
operate together.

P22, 22, 222, 242, 2522626 RelayPump Group

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

The fourth parameter and the fifth parameter for each relay set the pump
ON6 a®F0 O0poi nts, whi dMbaswmement umits P14 eFdr i n
pumpdown t h ON® i $ighsréehbin GOFF6 . phmoprup t h e®NOO | s
setlowerthan COFF6 . S e e t h e pumpduty, ofpnctionatablke

(P212, 222, 232, 242, 252, 262) for further information .

P28, 223, 233, 243, 2532638 RelaySetpoint 1
This paramet er OMG tpearimitn eosf tthhee 6p u mp .

P21, 224, 234, 244, 25426406 RelaySetpoint 2
This parameter OlFét gpoimitnesf tthiere dpump.

The sixth parameter will determine the service ratio that will be used to
switch the pump, when pump duty selected is a Service Ratio duty.

P210, 220, 230, 240, 250 = 6, 7 or 9 (Service ratio )

P25, 25, 23, 245, 2552650 RelaySetpoint 3

This parameter determines the Service Ratio in values of %. See the
appropriate pump duty function, table (P211, 221, 231, 241, 251, 261), for
further information.

P2B, 22, 23, 249, 2592698 RelayMax Rate

This parameter will allow apump to be switch ed at a pre-determined Rate
ofchangeoflLevel, i rrespective of the OONO6 | ev
243,253 263. Once a pump r el a@No6h absy bteheen psrwei f
determined Rate of Change, it will remain energised until the level reaches

t h ©FFdlevel setpoint P214, 224, 234, 244, 254, 264.

Max. Rate is entered in Measurement Units (P104) per minute and can be
entered as either positive (increasing level) or negative (decreasing level)
values.
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PULSAR MEASUREMENT

P210, 220, 230, 240, 250, 260 = 3 (Control)
When a relay is being set as acontrol relay, the second parameter that will
be displayed in the menu determines its function .

P211, P221, P231, 241, 251, 261 - Relay Function,

This function allows the relay to be assigned to specific contro | functions
and mainly work in relation to time.

OPTIONS
0 = Off (Default)

1=Time

2 = Storm

3 = Aeration

DESCRIPTION

Relay is always deenergised

Relay willenergise ®ON6 a f t @ycle titnén that is set in
RelaySetpoint 2 (P214, 224,234 ) . An dOFM der n s
energises, after the On-Time Period that is set in Relay
Setpoint 1 (P213, 223, 233, 243, 253)

Relay willenergise ®ON6 when storm condi
and, de-energise OFF0 when storm condi
setpointsarer equi r ed, UQNp e rig, 28,@33m
243,253,263) and L owdFr qip@2d, @34, 244,
254, 264). This allows the relay to be used to activate a
device as a result of high levels such as a storm condition e.g.
opening a gate valve to divert storm overflow into a holding
vessel.

Relay willenergise ®ON6 a f t eCycle énaecah set in
RelaySetpoint 2 (P214, 224, 234, 244, 254, 264). And turns
0OFF) de-energises, after the set On Time Period as set in
RelaySetpoint 1 (P213, 223, 233, 243,253, 263).

This can be used to activate a device based upon elapsed
time since AllPumps have I®DEFnNn such as
introduction of fresh air to reduce gas concentration.
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OPTIONS
4 = Flush Valve
5 = Step Time
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DESCRIPTION

Relay willenergise ®ON6 when Fl ush condi
and goes off when Flush condition is cleared. A relay being
used for Flush Valve/Pump must be assigned to one of the
main pumps in use. Flush relayAlarm ID (P212, 222, 232,
242, 252, 262) is used to enter the relay number , to which
the assigned pump is connected.

Flush Valve/Pump relay requires three setpoints. The first set
point (P213, 223, 233, 243, 253, 263) determines the Flush
Interval , which is the number of main pump cycles that
should occur before the Flush Vadve/Pump operates. The
second setpoint (P214, 224, 234, 244, 254, 264), sets the
number of Flush cycles the Flush Valve/Pump will operate
for. This means that the Flush Valve will be operated for
several main pump starts (Flush Cycles) after which the Flush
Valve activity will cease until the Flush Interval comes
around again. Setpoint three of the Flush Valve/Pump relay
sets the Flush Duration , (P2L5, 225, 235, 245, 235, 236) this
is the duration for Flush

Step Time Control allows relays b be used to control a

device, such as a motorised valve or gate, in order to

maintain the level within two predetermined points. Relays

will energise ®ON6 when Step Time con
de-energises OFF6 when Step Ti me wglloe
be required to control an in
and a second relay is required to control a decrease in level,
(6cl osed AlamelD (Pele,i222,&32,242, 252, 262)
is used to assign the relay to control either the open or close
condition. Step Time Control relay requires three setpoints.
The first set point (P213, 223, 233, 243, 253, 263) determines
the level, at which the relay is to be activated, (N.B. level
setpoint for open relay, increase the level, must be lower
than the setpoint for the close relay, decrease the level). The
relay will energise 0ON6 a f t Lemit timeh that is set in
RelaySetpoint 3 (P215, 225, 235, 245, 255, 265). And turns
0OFFS de-energises, after the Drive Period that is set in
RelaySetpoint 2 (P214, 224, 234, 244, 254, 264).
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OPTIONS DESCRIPTION

Relay willenergise ®ON6 when a di fferent
effect and, de-energise ®OFF6 when t he di ff
conditions cease. Two setpoints are required,Differential

6 = Differential contON®Dl, 1, P23, 233, 243, 253, 263) and

Control Differential ¢ o nt OFFd , (4P224, 234, 244, 254, 264).
This allows the relay to be used to activate a device because
of a differential level, between two points e.g. operate a rake
on a screen.

Thethird parameter for each relay determines the assignment or
condition of the relay, where required.

P212, P222, P232, P242, P262- Relay Alarm IZPump Group,
P211, 221, 231, 241,251,261 =1,2,30r6

This parameter has no function and will not be displayed.
P211, 221, 231, 241, 251, 261 = 4 (Flush Valve)

If the relay is selected for Flush Valve/Pump, then this parameter is used to
determine to which pump the Flush function is assigned. Enter the relay
number to which the assigned pump is connected

P211, 221, 231, 241, 251, 261 =5 (Step Time)

If the relay is selected for Step Time, then this parameter is used to assign
the relay to the 0 = Open condition (increase level) or 1 = Close condition
(decrease level).

Thefourth parameter, fifth parameter and sixth parameter are set to
determine the OBai a& @O @fooirn ttsh,e or el ay and
required the order of start. See control function, table (P211, 221, 231) for

further information.

P213, P223, P233, P243, P25&yR8etpoint 1

P211, 221, 231, 241, 251, 261 =1 (Time)

This parameter determines the O0Ti me Pe
Relay Setpoints are entered in Minutes.

See the appropriate relay Function tables 211, 221, 231, 241, 251, 261)
for further information.
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P211, 221, 231, 241, 251, 261 =2 (Storm)
Relay Setpoint 1 is entered in values of Measurement Units (P104)

See the appropriate relay function tables (P211, 221, 231, 241, 251, 261)
for further information.

P211, 221, 231, 241, 251, 261 =3 (Aeration)
Relay Setpoint 1 is entered in Minutes to set Cycle Time

See the appropriate relay Function tables 211, 221, 231, 241, 251, 261)
for further information.

P211, 221, 231, 241, 251, 261 =4 (Flush Valve)
Relay Setpoint 1 is entered in Pumpcycles to set Flush Interval.

See the appropriate relay Function tables 211, 221, 231, 241, 251, 261)
for further information.

P211, 221, 231, 241, 251, 261 =5 (Step Time)
Relay Setpoint 1 is entered in values of Measurement Units (P104)

See the appropriate relay function tables (P211, 221, 231, 241, 251, 261)
for further information.

P211, 221, 231, 241, 251, 261 =6 (Differential)
Relay Setpoint 1 is entered in values of Measurement Units (P104)

See the appropriate relay function tables (P211, 221, 231, 241, 251, 261)
for further information.

P214, P224, P234, P244, P254 Relay Setpoint 2
P211, 221, 231, 241, 251, 261 =1 (Time)
This parameter determines the o0Cycle T

See the appropriate relay Function tables (211, 221, 231, 241, 251, 261)
for further information.

P211, 221, 231, 241, 251, 261 =2 (Storm)
Relay Setpoints are entered in values of Measurement Units (P104)

See the appropriate relay Function tables (211, 221, 231, 241, 251, 261)
for further informa tion.
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P211, 221, 231, 241, 251, 261 =3 (Aeration)

Relay Setpoints are entered in Minutes to set Time Period that the relay will
remain ON.

See the appropriate relay Function tables (211, 221, 231, 241, 251, 261)
for further information.

P211, 221, 231, 241, 251, 261 =4 (Flush Valve)

Relay Setpoints are entered in cycles to set the number of Flush cycles.
See the appropriate relay Function tables 211, 221, 231, 241, 251, 261)
for further information.

P211, 221, 231, 241, 251, 261 =5 (Step Time)

Relay Sepoints are entered in Seconds to set Drive Period , the time that
the relay will remain ON

See the appropriate relay Function tables (P211, 221, 231, 241, 251, 261)
for further information.

P211, 221, 231, 241, 251, 261 =6 (Differential)

Relay Setpoints are entered in values of Measurement Units (P104)

See the appropriate relay Function tables 211, 221, 231, 241, 251, 261)
for further information.

P215, P225, P235, P245, P265Relay Setpoint 3

P211, 221, 231, 241, 251, 261 = 4 (Flush Valv e)

Enter desired Flush duration in seconds.

See the appropriate relay Function tables (211, 221, 231, 241, 251) for
further information.

P211, 221, 231, 241, 251, 261 =5 (Step Time)

This parameter is used to determine the Limit Time between each Drive

Period. Relay Setpoints are entered in Minutes, during which time the relay
will remain OFF.

See the appropriate relay Function tables 211, 221, 231, 241, 251, 261)
for further information.
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Miscellaneous

P210, 220, 230, 240, 250 = 4 (Miscellaneous )

When a relay is set to be amiscellaneous relay , the second parameter
determines its function .

P21, 221, 231, 241, 251, 2618 RelayFunction

This function allows the relay to work in relation to a clock or a specific event
and will be set to activate in relation to Real Time.

OPTIONS
0 = Off (Default)

1 = Clock

2 = Totaliser

Important Notice

DESCRIPTION

Relay is always deenergised

Relay willenergise ON at a specified time each day as set
in Relay Setpoint 1 (P23, 223, 233, 243, 253, 263). And
turns OFF, de-energises, after the spec
period as set in Relay Setpoint 2 (P24, 224, 234, 244,
254, 264)

Relay will energise ON momentarily each time the
specified flow has passed as set in Relay setpoint 1 (P23,
223, 233, 243, 253, 263), this parameter sets the
multiplication factor which will be applied to the on -
board totaliser (P820) to determine the switch point of

the relay. Eg., if the totaliser is set to totalise in cubic
metres and the relay is required to provide a closure
every 10,000 litres Relay setpoint 1 would be set to 10.
Relay setpoint 2 (P2L4, 224, 234, 244, 254, 264) can be
used to select the time the relay will remain closed in
seconds.

When using a Relay to control a device at a specified time of day ensure

that the Time P932 is set correctly. And if required, enable Daylight
Saving for the appropriate time difference P970 6 P979.
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The third parameter hasno function when miscellaneou s relay is chosen
and will not be displayed.

The fourth parameter , and fifth parameter , are set to determine the switch
poi nON®, a@E® o0f or t h enisceblaheaus .funcBom @ble
(P211, 221, 231, 241, 251, 261) for further information.

P211, 221, 231, 241, 251, 261 = 1 (Clock)

P2B, 228, 233, 243, 2532630 RelaySetpoint 1

Relay Setpoints are entered in Hours & Minutes (HH:MM) to set Time at
which relay will energise. Default = 00:00 (HH:MM )

P24, 224,234, 244, 2542646 RelaySetpoint 2

Relay Setpoints are entered in seconds to set theTime Period that the relay
wi || r e niefault = @.00 Nnd@ins .

P210, 220, 230= 2 (Totaliser)

P213, 223, 23243, 2532638 Relay Setpoint 1

Relay Setpoints are entered as a factor by which theon-board totaliser
(P820) should be multiplied by to provide a relay closure. Default = 0.00
P214, 224, 23244, 2542648 Relay Setpoint 2

Relay Setpoints are entered in seconds to set theTime Period that the relay
wi || r e niefault = @.00 Kegs.

Pump by Time

When a relay is assigned to Pump by Time thepump will come on (energise)
at i ts ONadr meaehpan, and de-energise at its OFF level setpoint
or after a predetermined time period, whichever occurs first.

P210, 220, 230, 240, 250, 260 = 5 (Pump by Time)

When a relay is being used for apump by time function, the second
parameter determines the pump duty that will be used to determine the
operating cycle.
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P211, P221, P231, P241, P25, 2611 - Relay Function,
This parameter defines whichpump duty the relay should respond to as

follows.
PUMP DUTY
0 = Off (Default)

1 = Fixed duty assist

2 = Fixed duty backup

3 = Alternate duty assist

4= Alternate duty backup
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DESCRIPTION

Relay is always deenergised

All pumps are used to assist each other (run at the
same time) and each pump has its own setpoints.
(P213, 223, 233, 243, 253, 263 & P214, 224, 234,
244, 254, 264).

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. (P213, 223, 233, 243,
253, 263 & P214, 224, 234, 244, 254, 264).

All pumps are used to assist each other (run at the
same time) and each pump has its own setpoints,
(P213, 223, 233, 243, 253, 263 & P214, 224, 234,
244, 254, 264). but each time all pumps have
stopped, then the setpoints are sequentially rotated
between the pumps to ensure equal pump use.

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, (P213, 223, 233, 243,
253, 263 & P214, 224, 234, 244, 254, 264) 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 cope 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.
Each pump has its own setpoints, (P43, 223, 233,
243, 253, 263 & P214, 224, 234, 244, 254, 264).

Important Notice
The pumps are started and stopped a

pumpdown( r educe | evel) then setump@NO h
(increase |l evel) then set O0OONO6 | owe

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

P212, P222, P232, P242, P252, 262 - Relay Pump Group

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

The fourth parameter, and the fifth parameter for each relay set the

pump 6CON6 a @06 Opoi nts, whi Mbhasmementupitst er ed i
P104. Forpump down the GONG6 i sighsrehan GOFFS . plroprup

t he®NOO i $owesthadn OOFF6. See t hepumpduiyopri at e
function table (P212, 222, 232, 242, 252, 262) for further information.

P213, P223, P233, P243, BZE8- Relay Setpoint 1

Thispar amet er deiONG mp mierst tcfe tohe pump.
P214, P224, P234, P244, BZ%M1- Relay Setpoint 2

This parameter OBFet pomhhefot hehé pump.
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When a relay is being used for apump by time function, then the sixth
parameter will determine th e maximum time the pump will be allowed to
run before it is switched off and the next pump takes over.

P215, P225, P235, P245, P265- Relay Setpoint 3

This parameter determines the Maximum Time the pump will be allowed to
runbef ore bei nOFFs wintdc hesd et ered i n minu
The pump will swiQ@FEh |oBelag Setpointtz gR214at it s
224, 234, 244, 254) or its Maximum Run Time Relay Setpoint 3 (P215,

225, 235, 245, 255), whichever occursfirst .

P219, P229, P239, P249, P2B30- Relay Max.Rate

This parameter will allow apump or general control relay to be switched

at a pre-determined Rate of change of Level, i rrespective of
setpoint P213, 223, 233, 243, 253263. Once a pump or general control relay

has been ONodi tbhoyh edetedniped Rate of Change, it will

remain energised unt ORF tlhev d |eP2%ld 224 iarcth
234, 244, 254, 264.

Max. Rate is entered in Measurement Units(P104) per minute and can be

entered as either positive (increasing level) or negative (decreasing level)
values.

Common Relay parameters

P28, 23, 236, 246, 2562668 RelayAllocation

This parameter determines which input the relay will act on. You canset it to
the transducer (default), or the optional auxiliary (current) input, or an

average of the two. In most cases, this will not need to be changed from the
default.

OPTIONS DESCRIPTION
1 = Xducer 1 (Default) Relay acts onXducer 1 calculated values
2 = Xducer 2 Relay acts on Xducer 2 calculated values
3 = Auxiliary (Optional) Relay acts on optional current input levels

Relay acts on the resulting average levels of two

4 =Average of 1 & 2 ) )
signal inputs.

Relay acts on the resulting differential level of two
signal inputs

5 = Differential of 1 & 2
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P217, P227, P 237, P247, P257- Relay Closures

The Zenith will record how many times each relay is closed, this parameter
displays the number of times the relay has activated since the relay has been
in use. It can be reset with any value.

P218, P228, P238, P248, RZ&EB- Relay Fail Safe

Your Zenith has a general fail safe parameter P808. However, this can be
overridden so that each individual relay has its own independent failsafe
mode.

This parameter determines what the relay will do in the event of the Failsafe
Time (P809) expiring.

OPTIONS DESCRPTION
0 = Default Relay assumes system default mode P808
1 =Hold Relay remains in its current state
2 = De-energise Relay will De-energise
3 = Energise Relay will energise
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Pump O0Advanceddé Parameters
The foll owing parameters are used to s

Pump Run On

This feature is used to periodically allow the pumps to continue operating
below their normal O0OOFF6 point, to dis
settled at the bottom of the vessel.

P349 Prime Level
Sets the required level to ensure pumps are fully primed after a pump run

on has occurred. Following a pump run
bel ow the Prime Level wi || be held 0OF
exceeded.

P350 Run Interval
Set required time period, in hours, at which pump run on should occur.

P351 Run Duration

This parameter sets the length of time, in seconds, that pumps will run on
for, it should be noted that only one run on is allowed per Run Interval.
Starting

This feature is used to reduce the effects of power surges, caused by
switching of pumps, in the following instances, (P352) Power surge (mains
or hydraulic) that is generated when multiple pumps are started
simultaneously, (P353) Power resumption following a power failure.

P352 Start Delay

Set the required time period, in seconds, that should elapse between pumps
starting. Default = 10 s econds.

P353 Power Delay

Set the required time period, in seconds, that should elapse before pumps
are allowed to start following a power failure. Default = 10 seconds.
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Stopping

If required, this feature will prevent pumps, withac o mmon O OFF&6 poi
being switched off all at the same time pumps will be switched 6 O F Fdurn

as determined by the delay set in P348 Stop Delay .

P348 Stop Delay

Set the required time period, in seconds, that should elapse between pumps
stopping. Default = 0.0 seconds.

Pump Exercising

This feature is used to reduce idle pump corrosion and sediment build up.
Pumps can run after a specified Idle Time (P355) for a determined period of
Exercise time (P356), providing a Minimum head /level (P357) is present
and all other pumps are switched off.

P354 Exercise Enable
This parameter determines if Pump Exercising is enabled or disabled.

OPTIONS DESCRIPTION
0 = No (Default) Pump exercising disabled
1=Yes Pump exercising enabled
P355 Idle Time

Sets the Idle Time to elapse before Pump Exercising is to be activated. Set
the required time period in minutes. Default = 720 minutes

P356 Exercise Time

Set the required Exercise Time in secondsDefault = 30 seconds

P357 Minimum Head

To prevent the dry running and the possibility of cavitation, of the pump,
enter the minimum level (head) of material, in metres, that is to be present
before permitting pump exercising to take place.
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Wall Cling
To reduce material build up, (such as fat), on the wall of the sump or vessd,
at the onormal é materi al l evel the

specified band.

For Pump Down applications the relay setpoints for the pumps will be
randomly varied within the band specified, somewhere below ON, but to a
maximum of the setting, and somewhere higher than OFF, but to a
maximum of the setting.

For Pump Up applications the relay setpoints for the pumps will be
randomly varied within the band specified somewhere higher than ON, but
to a maximum of the setting, and somewhere lower than OFF, but to a
maximum of the setting.

P360 Wall Cling

Enter the maximum band, of variation, required in measurement units
P104.

Storm

This facility enables all pumps to be disabled (P370) during a storm
condition to prevent the futile running or potentia | damage due to the
continued use of pumps during flood conditions. Provision is also made to
allow a maximum time period (P371) for which pumps will remain disabled
during such conditions. For this function to operate a relay must have been
assigned to Storm and have Upper and Lower storm setpoints set. SeeP210,
220, 230, 240, 250 = 3 (Control) P211, 221, 231, 241, 251, Relay

Function =2 (Storm) for further details.

P370 Pump Disable
This parameter sets the action required during a flood condition.

OPTIONS DESCRIPTION
0 = Disabled Pumps disabled during storm condition.
1 = Normal (Default) Normal pump operation during storm condition

P371 Disable Time

This parameter will set the maximum time pumps will remain disabled if
P370 = 0 Enter desired time in minutes. Default = 30 minutes
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Digital Inputs

About Digital Inputs

The digital inputs are used to provide the Zenith with information on the
operational status and condition of pumps, valves, and other process control
devices. Based on the information supplied, by the inputs, the Zenith, will
make intelligent decisions and modify its control regime to meet the

demand of the prevailing operation al requirements.

The parameters used to program the Digital inputs are as follows:
Common Parameters P300 to P306
Digital Input 1 P372 to 374 Digital Input 2 P375 to 377
Digital Input 3 P378 to 380 Digital Input 4 P381 to 383
Digital Input 5 P384 to 386 Digital Input 6 P387 to 389
Digital Input 7 P390 to 392

Common Parameters Satp

These parameters determine specific operational criteria for particular digital
input functions and are common to each digital input.

Input Type

The digital inputs can be either voltage source, where Zenith will supply the
switching voltage, or voltage synch, where the switching voltage is supplied
by the input from the device, for full details see Chapter 2 Installation. Both
voltage source and voltage synch. inputs can be corfigured for N.O. or N.C.
operation as determined by the digital input Type P372, 375, 378, 381,
384, 387, 390 when set to 1= Input N.C. , Zenith will recognise aclosed
condition, D.C. signal voltage present at input, as a healthy condition,
alternatively, an open condition, D.C.signal voltage i s rpi@dent at input,
indicating a healthy condition, can be chosen as a valid input by selecting
2=Input N.O .
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Input Function

Individual inputs can be configured for any one of a number of Functions as
determined by P373, 376, 379, 382, 385, 388, 391 these functions are as

follows:

OPTIONS

1 = Device Fail:

2 = Duty:

3 = Override ON:

4 = Qverride OFF:

5 = Reset:
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DESCRIPTION
Il nput wi || provide a sign
presence of a O0rundé signa
using digital i nputs to d

input is assumed to be in its operational status until

the expiry of P304 Input Delay which is used to
determine the delay time that occurs from the time
that the device is called
providing a signal appropriate to its operational

status.

Input will provide a signal to manually select the
lead device.

Input will provide a signal to override all
sel ected pump setpoint:

Input will provide a signal to override all
selected pump setpoint:

Input will provide a signal to reset all Device Fail
signals.
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Device Falil

The digital i nputs are used to indicat
which are connected to the relay outputs of the Zenith, e.g. failure of a

pump, screen, valve, etc. This information is then used to initiate changes to

the Zeniths control regime to meet the demands of the situation.

Let us consider the example of an application using 2 pumps, each pump

has the capability to provide a signal
connected and controlled by one of the Zenith relay outputs, the duty and

setpoints have been programmed as detailed in Using the Relays, earlier in

this chapter. The signals providing de"
connected to the digital inputs as described in Chapter 2 Installation , and

the input Type P372, 375, 378, 381, 384, 387, 390 is configured as

detailed in Input Type , earlier in this chapter.

Pump 1 is connected and programmed to operate on Relay 1
Pump 2 is connected and programmed to operate on Relay 2
Pump 1 Fail signal is connected to Digital Input 1
Pump 2 Fail signal is connected to Digital Input 2

Each digital input must be assigned to the device relay output that it relates
to, this is determined by Assignment P374, 377, 380, 383, 386, 389, 392.

In the case of our example Digital Input 1 will be assigned to Relay 1 (P374
= 1) and Digital Input 2 will be assigned to Relay 2 (P377 =2).

When the level rises to the ON Setpoint of Relay 1, the relay will energise,

and Pump 1 wil!/l 6startad, in the nor mal
correctyrunsandno change of Oerseen d@n the digtdl iopsit wi | |
and the pump(s) will be allowed to operate as programmed.

Shouldapump fail, a change of O&6rund6 sDeaceus wou
Fail, condition would be detected on the corresponding digital input, this
willresultintherelay f or t he ©6f ai-énergiseéd, gndthep bei ng
pump being switched OFF. The setpoints
passed to the second pump, which will take over to complete the pumping

operation.
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The decision on whether or not to attempt to start the failed pump on
subsequent pump cycles will be determined by P300 Max. Attempts . Once
the number of attempts stipulated have been made the pump will be put

out of service until such time the Device Fail input is cleared by aReset
(P391 = 4) on Digital Input 7. Alternatively, the +/ - key can be used as a as
a Hot Key, which when pressed, whilst the unit is in RUN, will give details of
any Device Fail and provides prompts to Reset any failures to the no fault
condition.

Duty
When this function is selected, the digital inputs are used to determine, via
an Oaut o/ ma which dné of thevdeviceshcponnected to the relay
outputs of the Zenith, wildl be the 01l e
Consider the example of an application using 2 pumps. Each pump is
connected and controlled by one of the Zenith relay outputs, the pump duty
and setpoints have been programmed as detailed in Using the Relays,
earlier in this chapter. The signals p
pump 06 st ahnected to the diitatirputs as described in Chapter 2
Installation , and the input Type P372, 375, 378, 381, 384, 387, 390 is
configured as detailed in Input Type , earlier in this chapter.
Pump 1 is connected and programmed to operate on Relay 1
Pump 2 is connected and programmed to operate on Relay 2
Pump 1 Duty signal is connected to Digital Input 3
Pump 2 Duty signal is connected to Digital Input 4

The type of switch to be used to determine the duty is selected and
configured as detailed in P301 Switch Mode .

Standard Switch Mode (P301 = 0 Standard)

When a standard rotary type switch is used, to determine auto/manual duty
one input per device is required, with each input being assigned to the
appropriate device relay output that it relates to, this is d etermined by
Assignment P374, 377, 380, 383, 386, 389, 392. In the case of our
example Digital Input 3 will be assigned to Relay 1 (P380 = 1) and Digital
Input 4 will be assigned to Relay 2 (P383 = 2).
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When the duty switch i s i autotoh @ od& iosignalsare present on
either Digital I nput 3 or Digital l npu
mode, as determined by the Zenith, in accordance with its programmed

settings. If a signal is seen on Digital Input 3,duty switch selected for Pump

l1,then the pump connected to Relay 1 wil|
pump, regardless of the settings programmed in the Zenith.

When the level rises to the ON Setpoint , for the first pump, relay 1 will
energise and Pump 1 will 6éstartd, in t
to rise, then relay 2 will energise and Pump 2 will start in accordance with

the settings programmed for pump 2.

If a signal is seen on Digital Input 4, duty switch selected for Pump 2, then

the pump connected to Relay 2 wild/l ass
regardless of the settings programmed in the Zenith. When the level rises to

the ON Setpoint , for the first pump, the relay 2 will energise and Pump 2

wi || Ostartéd, in the nor mal manner . | f
will energise and Pump 1 will start in accordance with the settings

programmed for pump 2.

Binary Switch Mode (P301 = 1Binary)

When a binary switch is used, to determine auto/manual duty, the number
of inputs required will be dependent on the number of devices to be
included in the duty selection. In this mode the duty device will be selected
according to the binary input present on the appropriate inputs and there is
therefore no requirement to assign the duty switch inputs to specific device
relay. The selection of the Lead/Duty device is determined by the presence
of an input as detailed in the table below, where 0 = no input present and 1
= input present

DUTY DUTY DUTY LEAD/DUTY
INPUT 1 INPUT 2 INPUT 3 DEVICE
0 0 0 Auto
1 0 0 Relay 1
0 1 0 Relay 2
1 1 0 Relay 3
0 0 1 Relay 4
1 0 1 Relay 5
0 1 1 Relay 6
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Consider the example of an application using 2 pumps. Each pump is

connected and controlled by one of the Zenith relay outputs, the pump duty

and setpoints have been programmed as detailed in Using the Relays,

earlier in this chapter. The signals providingd et ai | s on the o0l ea
pump O6statusdé are connected tChapteh2e di g
Installation , and the input Type P372, 375, 378, 381, 384, 387, 390 is

configured as detailed in Input Type , earlier in this chapter.

Pump 1 is connected and programmed to operate on Relay 1
Pump 2 is connected and programmed to operate on Relay 2
Duty Input 1 signal is connected to Digital Input 3
Duty Input 2 signal is connected to Digital Input 4

When no signals are present on either Digital Input 3 or Digital Input 4 then
devices wi laitod6r ummo dien talse deeter mi ned by t
accordance with its programmed settings. If a signal is seen on Digital Input

3, duty selected for Pump 1, then the pump connected to Relay 1 will

assume the role of o0leaddé/ dutyd pump,
programmed in the Zenith. When the level rises to the ON Setpoint , for the

first pu mp , relay 1 wil!| energise and Pump
manner. If the level continues to rise, then relay 2 will energise and Pump 2

will start in accordance with the settings programmed for pump 2.

If a signal is seen on Digital Input 4, duty selected for Pump 2, then the

pump connected to Relay 2 wil!l assume
regardless of the settings programmed in the Zenith. When the level rises to

the ON Setpoint , for the first pump, the relay 2 will energise and Pump 2

wi || 6startod, in the nor mal manner . | f
will energise and Pump 1 will start in accordance with the settings

programmed for pump 2.
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Override

A digital input can be assigned to receive an input, which will override the
setpoints of the pumps and start them, as determined by the Override
Level (P306) and providing the level is above the Min. Override (P303),
immediately after the expiry of the Override Delay (P302). A digital input
can also be assigned to receive an input, which willoverride the setpoints of
the pumps and stop them immediately after the expiry of the Override
Delay (P302).

Reset

This option is only available on Digital Input 7 P391 = 5 when selected a
valid signal received on this input will Reset all Device Fail signals to the no
fault condition. When using this function, the unit will check all inputs for
such conditions so there is no requirement to assign the input to a specific
relay output. Alternatively, the +/ - key has been allocated as a Hot Key,
which when pressed will give details of any Device Fail and provides
prompts to Reset any failures to the no fault condition.

Digital Input Parameters

Common Par.
These parameters are common to each of the seven digital inputs and set
specific operational criteria for particular functio ns.

P300 Max. Attempts

When digital inputs are used to detect device failure this parameter
determines the number of attempts that will be made before failing the
device and putting it out of service. When the number of attempts is set to
6006, t hrestriction orsthe mwnber of starts. The digital inputs will
provide a fail signal in the normal manner and initiate any action as required,
but the device will not be put out of service. Any figure other than 0 will
determine the number of attempts that w ill be made to start the device
before putting it out of service until such time that the input is reset.

Set the number of attempts Min. 0, Max 99.
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P301 Switch Mode

When an external duty switch is used this can be connected via the digital
inputs and facilitate the selection of the duty device manually, thereby
overriding the duty programmed within the unit.

This parameter determines the type of switch in use.
OPTIONS DESCRIPTION

A standard switch, e.g., rotary switch, can beused
0 = Standard (Default) with one switch position and a digital input
required for each pump.

To reduce the number of digital inputs used, for
manual duty selection, a binary switch can be
supplied. Max. No. of digital inputs required being
three.

1 = Normal

P3020verride Delay

A digital input can be assigned to receive an input, which will override the

setpoints of the pumps and start or stop them, immediately after the expiry

of the Override Delay, dependent on the selected Digital Input Function
pP373,376,379,382, 385, 388, 391 ord4@vefideverrid
0 O F Fahd)providing the level is above the Min. Override (P303), when

Overr i deéssdetidtlod

Enter the required delay time in minutes.

P303 Min Override

Determines the minimum level required befor e an Override Delay (P302)
will be in effect when Digital Input Function P373, 376, 379, 382, 385, 388,
391 = 3 (Override OONO).

Enter the required level in Measurement Units (P104).

P304 Input Delay
This parameter determines the delay applied, from the time a device (relay)

is called to o0runédé and when the status
valid input. I f the digital i nput is u
parameter should be set to reflect the time it takes from the device being

caled to O0rund6 to the input being in its

Enter the required time in seconds.
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P305 Input Filter

This parameter is used to ignore spurious changes of state on the digital
inputs and determines the time that a change of state has to be present
before it is recognised as a valid input.

Enter the required time in seconds.

P306 Override Level

This parameter will determine which pumps setpoints will be overridden
when Digital Input Function P373, 376, 379, 382, 385, 388, 391 =3
(OverridonhwpOhpswith,nor mal detPdns pbelow the
Override Level will be activated whenanOv e r r i d eonditi@mMekists
and that the Override Delay (P302) and Min Override (P303) , where
required, have been satisfied.

Enter the required level in Measurement Units  (P104).
Digital Input
The following parameters are used to configure the use of the digital inputs.

P372, 375, 378, 381, 384, 387, 390 Type
Determines the way digital inputs will be recognised by the Zenith.

OPTIONS DESCRIPTION

1= Input N.C. Zenith recognises aclosed condition, D.C. signal
voltage present at the input , as a healthy/run

(Default Input1to6 ) g P P y
condition.

2 = Input N.O. Zenith recognises anopen condition, D.C. signal
voltage not present at the input, as a healthy/run

(Default Input 7) g P P y
condition.
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P373, 376, 379, 382, 385, 388, 391 Function
This parameter will set the function of the digital Input.

OPTIONS

1 = Device Fall
(Default Input 1to 6 )

2 = Duty

w
1

Override

DESCRIPTION

Digital input is used to Fail, (put out of service), a
device connected to the relay specified in P374,
377, 380, 383, 386, 389, 392 Assignment

Digital input is used to select the device, (pump),
connected to the relay specified in P374, 377,
380, 383, 386, 389, 392 Assignment as the
current duty device (pump).

Digital input is used to provide a signal to activate
anOv er r i d eonditi@MNbbpumps as
determined by P302 Override Delay, P303 Min.
Override and P306 Override Level .

Digital input is used to provide a signal to activate
anOv er r i d econditdfrdf gumps after the

4 = Override expiry of the delay time as determined by P302
Override Delay .
5 = Reset. Input is used to Reset all Device Fail conditions.

Digital Input 7 only.
(Default Input 7)

Alternatively, the +/ - key can be used, whilst in
RUN, to Reset any Device Fail.

P373, 376, 379, 382, 385, 388, 391 Function
This parameter will set the function of the digital Input.

OPTIONS

0 = None (Default)
1=Relay 1
2 = Relay 2
3 =Relay 3
4 = Relay 4
5=Relay 5
6 = Relay 6

7=All
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DESCRIPTION

Digital Input is not assigned to any relay

Digital input is assigned to Device connected to Relay 1.
Digital input is assigned to Device connected to Relay 2.
Digital input is assigned to Device connected to Relay 3.
Digital input is assigned to Device connected to Relay 4.
Digital input is assigned to Device connected to Relay 5.
Digital input is assigned to Device connected to Relay 6.

Digital input is assigned to All relays with a device
connected.
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Float Switch (FS) Backup

About Float Switch Backup

This digital feature is used with a float switch, where it can be used alongside
a transducer or as a backup method for when a transducer goes into failsafe.

The high input will have a timer and a level set point, which will allow for the
unit to power o n every pump below the set point for the specified amount
of time as set in P332 Pump Run Time .

The low input will simply switch off all the pumps that have been set on the
controller.

Common Par

P330 Mode of Operation

OPTIONS DESCRIPTION
0 = Off (Default) Float Switch Backup is not used
Backup will be active continuously and will always
1 = Always . .
respond to an input from a Backup device, always.
2 = On Xdr Fail Backup will only be active at times when the unit

has gone into a Failsafe mode.

P330 Input Filter

This parameter can be used to ignore spurious changes of state on the
digital inputs and determines the time that a change of state must be
present before it is recognised as a valid input.

Enter a value inseconds: Min = 1 (Default ), Max = 999.
P330 Pump Run Time

This parameter tells the unit to switch the pumps off after the specified
amount of time, if the level of the float switch has not been reached.

Enter a value in minutes: Min = 0.1 Default ), Max = 9999.
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Digital Input
The following parameters are used to configure the use of the digital inputs.

P333, 336, 339, 342 345, 363 Type
Determines the way digital inputs will be recognised by the Zenith.

OPTIONS DESCRIPTION
1 = Input N.C. Zenith recognises aclosed condition, D.C. signal
voltage present at the input , as a healthy/run
(Default Input1to6 ) s
condition.
Zenith recognises anopen condition, D.C. signal
2 = Input N.O. voltage not present at the input, as a healthy/run
condition.

P33, 338, 341, 344, 365 Forced Level
This parameter will set the function of the digital Input.

OPTIONS DESCRIPTION
0 = Off (Default) Input is not used for Float Switch Backup
1=Low Float Swich is set atlow level to turn pumps off.
2 = High Float Switch is set at a high level to turn pumps on.

P335, 338, 341, 344, 365 Forced Level

This parameter is used to enter the value, in measurement units £104)

where in the event FHorkedheveBia cwkiulpl cdoentdeirtmi
level that the unit will assume is present and switch on the pumps in

accordance with their setpoints.

Enter a value in measurement units £104): Min 0.1 Default ), Max = 9999

Important Notice

When programming the unit and you use a digital input that has already
been assigned,ame s sage wi |l | app€hmngeused .t he ¢

Pressing Enter will overwrite what the input has already been
programmed to do or pressing Cancel
different input for this feature.
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Tariff Guard

Set Up
P393 Enable
This parameter determines if Energy Saving is in use or not.
OPTIONS DESCRIPTION
0 = Off (Default) Energy saving is switchedOff
1=0n Energy saving is switchedOn
6Tariff actived will appear on the Aux

Guard mode. This feature is available from firmware version 7.5.1 and
onwards.

P394 Lead Time

This parameter determines the time, prior to a High Tariff period, at which
the vessel will be pumped down to the lowest pump OFF level.
Enter desired time in minutes.

P395 Lag Time

This parameter determines the time, after a High Tariff period, that the
vessel will be pumped down, (if required), by the first duty pump to the
lowest pump Off level. If after the Lag Time has expired the pump has not
reached its Off point it will contin ue to pump until the Off point is reached.
On expiry of the Lag Time all pumps will assume their normal operation and
will be switched On and Off according to their respective setpoints.

Enter desired time in minutes.

P396 Min. Pump Run

This parameter determines the minimum amount of time that a pump will
be allowed to run during a High Tariff period, if required, and is used to
prevent excessive wear or damage to the pump.

Enter desired time in seconds.

P397 Minimum Head

This parameter determines the minimum head (level) of material required to
be present before a pump will be allowed to run, if required, during a High
Tariff period and is used to ensure that a prime level for the pumps is
maintained. Enter desired level in Measurement Units (P104).
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P398 Overflow Level

This parameter determines the maximum level to which the vessel will be
allowed to fill. Should this level be reached all pumps will be switched ON, to
draw the level down, as required, irrespective of the control sequence in
operation. Enter desired levd in Measurement Units (P104).

Peak Times

Up to ten separate Peak Tariff periods can be programmed into the Zenith

140, these periods can be set for a specific date and time or at a specific time

during a period of dates or on a daily or weekly basis. Théollowing
parameters are used to set these O0OPeak

P400, 406, 412, 418, 424, 430, 436, 442, 448, 454 PT Day
This parameter setsthedayon whi ch the oO0OPeak Timed w

OPTIONS DESCRIPTION

0 = Off (Default) Peak Time not in effect

1= Every Peak Time is in effectBEveryday

2 = Monday Peak Time is in effectMonday

3 = Tuesday Peak Time is in effectTuesday

3 = Wednesday Peak Time is in effectWednesday

4 = Thursday Peak Time is in effectThursday

5 = Friday Peak Time is in effectFriday

6 = Saturday Peak Time is in effectSaturday

7 = Sunday Peak Time is in effectSunday
P401, 407, 413, 419, 425, 431, 437, 443, 449, 455 PT Week
This parameter sets theweek o f t he month in which the
in effect.

OPTIONS DESCRIPTION

1 = First Peak Time inFirst week of the month

2 = Second Peak Time inSecond week of the month

3 = Third Peak Time inThird week of the month

4 = Fourth Peak Time inFourth week of the month

5 = Last Peak Time inLast week of the month

6 = Every (Default) Peak Time inEvery week of the month
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P402, 408, 414, 420, 426, 432, 438, 444, 450, 456 PT Start Pk.
This parameter setsthedate on whi ch t he &tBreak

Enter the desired StartDate in DD:MM format.

P403, 409, 415, 421, 427, 433, 439, 445, 451, 457 PT End Pk.
This parameter setsthedate on whi ch t he d&mleak

Enter the desired EndDate in DD:MM format.

P404, 410, 416, 422, 428, 434, 440, 446, 452, 458 PT1 Start.

This parameter sets thetime at whi ch t he st#te ak
Enter the desired Start Time in HH:MM format.

P405, 411, 417, 423, 429, 435, 441, 447, 453, 459 PT1 End

This parameter sets thetime at whi ch t he énB.eak
Enter the desired EndTime in HH:MM format.
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Data Log parameters
The data log parameters contain the following information:

Totaliser Audits
P460 to P479 Total Audits

When Pump Volume is enabled, parametersP460-P479 show the date and
pumped volume total for the last ten days, the first on the list are the most
recent and last ones are the oldest. When all ten total audits are full the
oldest is pushed out and all totals increment through to allow the new days
total to be registered in the first d a ytdtad audit parameter allocation.

P480 Clear Logs

This parameter enablesall the Total Audits (P46006 P479) to be cleared to
factory default values.

Important Notice
To ensure the accuracy of Flow during a 24 hour period, ensure that the

Time P932 is set correctly. And if required, enable Daylight Saving for
the appropriate time difference P970 0 P979.

Temperature

The following parameters give information on temperature conditions seen
by the Temperature source (P852) in °C. All these parameters are read aly
and cannot be changed, though if P852 is changed they will be reset.

P580 Minimum Temperatre

This parameter displays the minimum temperature recorded.

P581 Minimum Temperatur®ate

This parameter displays the date when the minimum temperature was
recorded.

P582 Minimum Temperature Time

This parameter displays the time when the minimum temperature was
recorded.

P583 Maximum Temperature
This parameter displays the maximum temperature recorded.
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P584 Maximum Temperature Date

This parameterdisplays the date when the maximum temperature was
recorded.

P585 Maximum Temperature e

This parameter displays the time when the maximum temperature was
recorded.

P586 Current Temperature

This parameter displays the current temperature.

Pump Logs

P510 Pump 1 Hours

This parameter displays the current total running hours for Pump 1. Any
value from 0 - 9999 can be entered to facilitate any update to the stored
total for any reason e.g. a replacement pump being fitted.

P511 Pump 1 Starts

This parameter displays the curent total pump starts for Pump 1. Any value
from 0 - 9999 can be entered to facilitate any update to the stored total for
any reason e.g. a replacement pump being fitted.

P512 Pump 1 Starts/Hour

This parameter displays the current pump Starts/Hour for Pump 1. Any value
from 0 - 9999 can be entered to facilitate any update to the stored total for
any reason e.g. a replacement pump being fitted.

P513 Pump 1 Run On

This parameter displays the current
occurred, for Pump 1. Any value from 0 - 9999 can be entered to facilitate
any update to the stored total for any reason e.g. a replacement pump being
fitted.

P514 Pump 1 Draw

This parameter displays the current Draw Rate for Pump 1, which is used to
calculate the pump efficiency. Any value from 0 - 9999 can be entered to
facilitate any update to the stored total for any reason e.g. a replacement
pump being fitted.
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P515 Pump 1 Efficiency

This parameter displays the current value for Pump 1 Efficiency, which is
used to calculate the pump efficiency and will update with any change to the
Pump Draw Rate (P514) .

P516- P521 Pump 2
These parameters contain the same information as above for Pump 2.

P522- P527 Pump 3
These parameters contain the same information as above for Pump 3.

P528- P533 Pump 4
These parameters contain the same information as above for Pump 4.

P534- P539 Pump 5

These parameters contain the same information as above for Pump 5.

Pumped Volume
Set Up

P205 Pump Vol. Enable
This parameter determines if Pumped Volume is in use or not.

OPTIONS DESCRIPTION
0 = Off (Default) Pumped volume calculation is switched Off
1=0n Pumped volume calculation is switched On

P206 Settle Time

This parameter determines the time allowed for the level to settle after all
pumps have switched Off, to avoid any effects of flow back or turbulence,
before calculating the Inflow Rate. Enter desired time in minutes. Default =
1 minute
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P207 Inflow Metbd
This parameter determines which method is used to calculate the inflow of
material during a pump down cycle.

OPTIONS DESCRIPTION

0 = No Inflow Inflow during pumping is not calculated

Average between Inflow at time pump started and
Inflow after Settle Time used to calculate Inflow
during pumping.

1 = Average Inflow
(Default)
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Volume

Your Zenith provides a variety of volume calculation features, with 11 pre-
programmed vessel shapes. See \éssel Shape (P600) for more information.
For each vessel you will need to know thedimensions (P601-603) in
Measurement Units (P104) which are required to calculate the volume
(P604) which will be displayed in the selected Volume Units (P605).

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

Conversion

P600 Vessel Shape

This parameter determines which vessel shape is used when utilising
OVol ume Conversiond.

The choices are as shown in the table below, along with thedimensions that
are required to be entered (P601-P603).

VESSEL SHAPE P600 VALUE DESCRIPTION DIMENSIONS

P600 = 0 (Default )

- Cylinder diameter
Cylindrical Flat Base

P600 = 1 Rectangular Flat

Width and Breadth
Base

VESSEL SHAPE P600 VALUE DESCRIPTION DIMENSIONS
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Cylinder diameter
and height of
bottom

P600 = 2 Cylindrical Cone
Base

[e—>|

P600 = 1 Rectangular Flat Width and Breadth

I o Base
H/TP\I
o
Cylinder diameter
P600 = 4 Parabola Base and height of

bottom

:

P600 = 5 Flat Sloped Base Cylinder diameter

Cylinder diameter
P600 = Flat Sloped Base and height of
bottom
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VESSEL SHAPE

»

| ————»|
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Volume
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A
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\

L
Level

P600 VALUE
DESCRIPTION

P600 = 7 Rectangularflat
sloped base

P600 = 8 Horizontal
cylinder with flat ends

P600 = 9 Horizontal
cylinder with parabolic
ends

P600 = 10 Sphere

P600 = 11 Universal linear

P600 =12 Universal curved

DIMENSIONS

Width and breadth
of rectangular
section and height
of bottom

Cylinder diameter
and tank length

Cylinder diameter,
length of one end
and section, and
tank length

Sphere diameter

No dimensions
required as level,
and volume
breakpoints are
used

No dimensions
required as level,
and volume
breakpoints are
used
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P601P603 Vessel Dimensions

These three parameters are used to enter the dimension required to
calculate the volume. Thedimensions required are as shown below and are
entered Measurements Units (P104).

VESSEL SHAPE P601 P602 P603
P600 =0 Cylinder . .
. Not required  Not required
Cylindrical flat base Diameter qu! qu
P600 =1 . Width of Breadth of
Not required
Rectangular flat base rectangle rectangle
P600 =2 Height of Width of Not required
Cylindrical cone base base rectangle q
P600 =3 Height of Width of Breadth of
Rectangular pyramid base base rectangle rectangle
P600 = 4 Height of Cylinder .
. Not required
Cylindrical parabola base base diameter q
P600 =5 i
S lelnder Not required  Not required
Cylindrical half sphere base diameter
P600 = 6 Height of Cylinder .
] Not required
Cylindrical flat sloped base base diameter q
P600 =7 Height of Width of Breadth of
Rectangular flat sloped base base rectangle rectangle
P600 = 8 i
! ' Length of (?yllnder Not required
Horizontal cylinder flat ends cylinder diameter
P600 =9
. . . Length of Cylinder Length of
Horizontal cylinder parabolic ; .
cylinder diameter one end
ends
P600 = 10 Sphere . .
. N N
Sl diameter ot required ot required

P604 Calculated Volume

This parameter displays the maximum volume that has been calculated by
the Zenith and is a Read Only parameter. The volume displayed will be
shown in cubic meters and is the total volume available between empty
level (P105) and 100% of span (P106).
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P605 Volume Units

This parameter determines the units that you wish to display, for volume
conversion. It is used in conjunction with P607 (maximum volume ), and the
units are shown on the display (subject to P810). The choices are:

OPTION
0 = No units
1=Tons
2 =Tonnes

3 = Cubic metres (Default)

4 = Litres

5 = UK Gallons
6 = US Gallons
7 = Cubic Feet
8 = Barrels

9 = Ibs (pounds)

P606 Correction Factor

DESCRIPTION

Volume will be totalised with no units

Volume will be totalised in
Volume will be totalised in
Volume will be totalised in
Volume will be totalised in
Volume will be totalised in
Volume will be totalised in
Volume will be totalised in
Volume will be totalised in
Volume will be totalised in

Tons
Tonnes
Cubic metres
Litres

UK Gallons
US Gallons
Cubic Feet
Barrels

Ibs (pounds)

This parameter is used to enter a correction factor, when required, such as
the specific gravity of the material so that the volume calculated is relative to
the actual amount of material that can be contained between empty level
(P105) and 100% of span (P106). Default = 1

P607 Max Volume

This parameter displays the actual maximum volume that has been
calculated by the Zenith, i.e.P604 Calculated Volume x P606 Correction
Factor, and is a Read Only parameter. The volume displayed will be shown
in P605 Volume Units and is the total volume available between empty
level (P105) and 100% of span (P106).
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Breakpoints

P616P673 Level/Volume Breakpoints

These parameters are used to create a profile of the vessel whenP600=11
(universal linear) or P600=12 (universal curved). You should enter
breakpoints in pairs, a reading for level and its corresponding volume. The
more pairs you enter, the more accurate the profile will be. In the case of
universal linear, then enter the level/volume at each of the points where the
vessel changes shape. In the case of the universal curved, enter values
around each arc tangent, as well as at the top and bottom.

You must enter at least two pairs, and you can enter up to 32 pairs.

Universal Linear (P600=11)

This volume calculation creates a linear approximation of the level/volume
relationship and works best if the vessel has sharp angles between each
section.

_ /-

/
o r

Level

T
Volume

You should enter a level/volume breakpoint for each place where the vessel

changes direction, and numerous where the section is slightly curved (mostly
linear but has got a small arc). You can enter any number of pairs between 2
and 32.
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Universal @Qrved (P600=12)

This volume calculation creates a curved approximation of the level/volume
relationship, and works best if the vessel is non-linear, and there are no

sharp angles.

You should enter 2 level/volume breakpoints at the minimum and maximum

levels, and several for each place where the vessel has got an arc. You can
enter any number of pairs between 2 and 32.

Tables

P696 Reset Breakpoints

This parameter allows the resetting, to the default value, of all previously set
breakpoints (P610-673), without having to access them individually. When it
is necessary to reset or amendbreakpoints this can be achieved by directly
accessing the desired parameter (P610673) and changing as required.

P697Number of Breakpoints Set

This parameter allowsyou to review the number of breakpoints that have
been set, without the need to access each individual one in turn, this is a

ORead Onlyo6 parameter and no values
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Pump Efficiency

Set Up

P187 Pump Efficiency

This parameter determines whether pump efficiency is enabled or disabled.

OPTIONS DESCRIPTION
0 = Off (Default) Pump efficiency is disabled
1=0n Pump efficiency is enabled

P188 Calib. Delay

This parameter is used to seta delay, after all pumps have stopped, to allow
for any turbulence of the material surface to settle prior to monitoring the
level in the vessel and determining the inflow before the next pump cycle
commences. The delay time is entered in secondsDefault = 45 seconds.

Important Notice

When setting the time period for the Calibration Delay (P188) it is

important that it does not exceed the time from when all pumps switch
Off to the first pump Start during normal operation as it will prevent
determining the Inflow and any subsequent calculation of Efficiency .

P189 Cal. Duration

This parameter sets the time duration over which the pumps performance
will be monitored, and the resulting efficiency is calculated.

Important Notice
When setting the time period for the Calibration Duration (P189) it is

important that it does not exceed the time from one pump Start to the
next pump Start during normal operation as it will abort any
subsequent calculation of Efficiency .

P190 Persist Cnt.

If an alarm is to be used to indicate when the Pump efficiency falls below a
predetermined level, this parameter determines the number of consecutive
times the pump will be allowed to run, at the reduced efficiency, before the
alarm will be activated. The Persist Count can be set to Min. 0, Max 99
Default = 6
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P191 Demote Pumps.

When an efficiency alarm is being used, this parameter will determine if a

pump is to be demoted to the last pump in the duty cycle on activation of

the alarm. When Demote Pump is enabled and the efficiency alarm is

activated after the predetermined Persist Count (P190) the pump duty will

default to a fixed duty regime with the inefficient pump being set to the last

pump in the cycle which will be called to start if the level reaches the on

point for that pump. A pump whic h has been demoted will be indicated by

the relevant oOopumpé relay LED ofl ashin

OPTIONS DESCRIPTION
0 = Off (Default) Demote pump is disabled
1=0n Demote pump is enabled
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P192 Demote Flags

This parameter will indicate, in a binary number format as detailed below,
which pumps, if any, have been demoted. Any demoted pump(s) can be

reset by entering 006.
0 = None 16 = Pump 5
1=Pumpl 17=Pumpl1l+5
2=Pump 2 18=Pump2+5
3=Pump1+2 19=Pump1+2+5
4 =Pump 3 20=Pump 3 6
5=Pumpl1l+3 21 =Pump1+3+5
6=Pump2+3 22=Pump2+3+5
7=Pumpl+2+3 23=Pump1+2+3+5
8 =Pump 4 24 =Pump 4 +5
9=Pumpl+4 25=Pump1+4+5
10=Pump2+4 26=Pump2+4+5
11=Pumpl+2+4 27=Pumpl1+24+5
12=Pump3+4 28=Pump3+4+5
13=Pump1+3+4 29=Pumpl1+3+4+5
14=Pump2+3+4 30=Pump2+3+4+5
15=Pump1+2+3+4 31=Pump1+2+3+4+5

P193 Calib. Pumps

This parameter is used to calibrate the pumps and determine the optimum

(100%) efficiency of the pump from which all subsequent efficiency
calculations wil/ be derived. You can
individual pump or alternatively have eachpump o cal i bratedd i n
automatically. When selecting pumps to be calibrated individually (Option 1

to 5), it is essential that the level in the vessel is above the relevant pump

start point to ensure correct calibration. Once you have selected the pump

to be o0calibratedodé you will be prompted
will then be a delay before the pump starts which is equal to the Calib.

Delay (P188) the display will show the time being counted down time to the

pump start. Once the pump has started the display will show a countdown

time equal to the Cal. Duration (P189), calculation of pump efficiency will

be completed on the expiry of the count and the unit will return to normal
operation. I f you choose to Ociaml)i brat
then when the unit is returned to the RUN mode each pump will be
ocalibratedé in turn as and when it is
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Display Parameters

Options

P800 Display Units

This parameter determines whether the reading displayed is in

Measurement Unit s (P104), or as apercentage of span.
OPTION DESCRIPTION

1 = Measured (Default) Displayisins el ected unitds Q) e

Display is in percentage of span dependent in Mode

2 = Percentage
g (P100)

P80l Decimal Places

This parameter determines the number of decimal places on the reading
during run mode. Minimum = 0 (No decimal places), Maximum 3 = (3
decimal Places) Default =2 (2 decimal Places)

P8@ Display Offset

The value of this parameter is added to the reading before it is displayed, in
Measurement Units (P104). It does not affect the relay setpoints or the mA
output, only the reading on the display.

You could use this feature if for example you wanted to reference the
reading to sea level, where you would enter the distance between Empty
Level (P105) and sea level. If the empty level point is below sea level, then
enter a negative value.

P804 Display Conversion

The reading is multiplied by the value of this parameter before being
displayed. The default is 1.0, but if for example you wanted to display the
reading in yards, then set the Measurement Units (P104) to feet and set
P804 to 3.
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