Control Electr onics, Inc. PDS-360 Open Channel Flowmeter
www.controlelectronics.com

Using The PDS-360 FLOWCHART

OPERATING INSTRUCTIONS

When power is first applied, the PDS-360 flowmeter will run through its POWER-UP windows. It should
display 2 windows indicating name of manufacturer, model number, type of meter and the software revision
number. The process takes a few seconds and will then enter the RUN MODE. The flowmeter will display
the window that was ON (selected) prior to turning power ‘OFF’. To select or scroll through the RUN
MODES, use the UP/DOWN buttons. Each press of the button takes you to the next window. Selecting any
of the RUN MODES will not affect the 4-20 mA. output or any of the programmed settings. The flowmeter
begins monitoring flow automatically.

To enter the PROGRAM MODE, press the SELECT button. You will be asked GO TO PROGRAM MODE?. Press
YES. You will be asked for the PASS CODE before you can enter into the PROGRAM MODES. The pass code
is 0000 when it leaves the factory and will remain this until you change it. Press SELECT. If you like to
change the code at this time, use the SHIFT, UP and DOWN buttons to enter your new pass code then
press SELECT. This stores your new code. You now have access to the program section. If the incorrect
pass code is entered, you will be returned to the RUN MODE.

REMEMBER YOUR PASS CODE!!

Once you entered the PROGRAM MODE you can scroll through it by pressing the SELECT button. The
SELECT button performs three functions: 1] NO, 2] ENTER and 3] NEXT WINDOW. Use the SHIFT, UP and
DOWN buttons to change the values in each window as needed. The DOWN button is used to select YES
when data values are not displayed. The Programming Flowchart will guide you through the many features
and functions available to you. A brief explanation for each window is provided in the flowchart.
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PDS-360 PROGRAM FLOWCHART #1

POWER UP

Turn Power ON

<

no button
held

I

Press and HOLD the SELECT button,
turn power ON then release the button
will access the RESET functions.

[

Control Electronics
Model PDS-360 (E)

Control Electronics
Model PDS-360 (E)

>NO

Reset to Defaults ?

Select YES to reset the meter to
factory DEFAULTS. You will need

YES to reprogram the flowmeter.

| |

|

Open-Chan Flowmeter

Open-Chan Flowmeter

Reset Totalizer/Clk?

Resets the totalizer,

RV 5K Rev %X SNO YES EVENT list and time/date
From
FLENICHART #1 RUN MODE SELECTIONS Metric Equivalents
RUN MODE use UP / DOWN button use UP / DOWN button
GPM = 1560.20 MGD = 2.246688 LPM = XXXXXX.XX
Total x 10 = 231445 Total x 10 = 231445 Total x 10 =  XXXXXXXXX
SELECT| SHIFT | UP DOWN 1
I Depth = 23.70 in. Cm/h =  XXXX.XX
GPM = 1560.20 Total CuM = XXXXXX.XX
View Logged Totals or 1
Print lDaily Readings to Depth = 1.97 ft. Depth = xxx.xx cm
serial printer. GPM = 1560.20 -
See FLOWCHART #8 1 LPM XXXXXX.XX
Flow % = 65.37 % Depth = xxxx.xx mm
Temperature = 72 F Cm/h = XXXX.XX
+ Flow % = xxx.xx %
Temperature = xx C
GO TO PROGRAM MODE ?
>NO YES
I
* The PASS CODE must be entered correctly before you
Enter Your Pass Code can proceed to the Program Modes. If the wrong code
0000 is entered, you will be returned to the RUN MODE.
The Flowmeter leaves the factory with PASS CODE

WrongJ [shift Up Down
v

Change Pass Code ?
0000

Shift Up Down

0000. Press SELECT to continue and enter the Program

section.

<& |f you like, you can change the PASS CODE at this time.

REMEMBER YOUR CODE !!

To FLOWCHART #2
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PDS-360 PROGRAM FLOWCHART #2

Note: Shadowed Windows must be set
by the user. All others are optional.

To SET FLOW
e PRIMARY _DEVICE T SETIRLON,
ow Set Primary Device ? NO Flow Chart #3
4>
A >NO YES =g

Selections are:

1] Parshall

2] Palmer-Bowlus

3] Leopold Lagco

4] V-Notch Weir

5] Rect Weir W/end

6] Rect Weir no end

7] User Defined ... enter
a] max flow head
b] GPM at max head

% c] Exponent

Select Flume/Weir
Parshall Flume

Select Size
2 in. PARSHALL

| Enter Point 01 inchs 8] User Look Up Table ... 20 points
Depth = 000.80 in. enter Flow Depth inches and GPM

Flow Rates. Flowmeter will
l [Shit UP Down owmeter Wi

linearize flow rate between
programmed points.

Enter Point 01 GPM
Flow= 0000000.00 GPM

‘ | Shit UP Down

LOOK UP TABLE Example:
The window will dislay 1 of 20 points to be programmed. Enter the flow DEPTH (head)
for that POINT (#1 is the low end, #20 is max).... pressing the select button moves to
next window. Enter the GPM flow rate for the DEPTH of flow you just entered. The
table advances to the next POINT after entering the GPM flow rate and pressing
SELECT. Continue until all 20 points are set. See sheet in back of manual.
Press the SHIFT then SELECT at the same time to exit the table at any time.

Enter # of Weirs If #4-7 is selected above,
01 <@ you will be asked for the
number of Weirs you are
| Up Down monitoring. The GPM and
Total will be multiplied by
this value.

Select the Primary Device you are monitoring or use the USER DEFINED or USER LOOK UP
TABLE to enter your own flow curve. USER DEFINED uses the ratiometric method to calculate flow.
You will most likely need the flow chart for the flow device your using to look up the required information
to enter in the programming. USER LOOK UP TABLE is a 20 point look up table with DEPTH vs.
GPM flow parameters programmed. All others use the accepted equation for the selected
Flume/Weir and do not require you to enter specific information from a flow chart.
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PDS-360 PROGRAM FLOWCHART #3

From

Flow Chart #2

Flow Parameters

Set Flow Parameters

To SETPOINTS/RELAYS
|
Flow Chart #4 :

I >NO YES

ZERO Flow Distance ?
Zero % = 028.00 in.

Shift UP Down

Set Span (max. head)
Span = 016.00 in.

Shitt UP Down

Average Readings....
Every 10 Samples

[ Shit UP _Down

Display Damp Factor......
Damp Factor = 03

UP Down

Low Flow Shut OFF ...
OFF = 00001.00 GPM

| shift UP Down

Totalizer Multiplier
1 count = 0001 gal.

UP_Down |

On Echo Signal Lost
Go To 000% of scale

| Shift UP_Down

Values are shown in FACTORY DEFAULTS

ZERO Flow Distance is the distance from the Sensor face to the

<@ ZERO% flow point (crest) of the Primary Flow device.

Note: this value should be made as accurate as possible. All
measurements will be referenced to this value.
Refer to Sensor Installation.

Set the Maximum flow depth you will be monitoring. Note: this value

<@is auto set if you made any change to the ZERO flow distance in the

previous window to: SPAN = ZERO% - 12.07.

NOTE: BLANKING is automatically set by BLANK = ZERO - SPAN.
i.e. if ZERO = 28.0” and SPAN = 16.0” , then BLANKING = 12.0”.
Blanking BLANKS (ignores) the transmit pulse to the sensor.

Average Readings helps to Damp the display. As shown, The flowmeter

«¢-|will make 10 measurements and average the readings before displaying.

An average of 4 equals approximately 1 second before updating the
display. Average of 8, approximatly 2 seconds and so on.

Damp Factor dampens the displayed values. i.e.: the higher the damp

<@ factor, the slower the measured value displayed will change from one

reading to the updated reading. Damp Factor is 00 to 10, Ten is max.

Output #1 and flow indications will go to ZERO when flow is below or

<@ equaled to SHUT OFF setting. Note: this does not affect the DEPTH

indication and Output #2 ... i.e.: does not go to ZERO.

¢ Select the multiplier for the Totalizer in total

gallons. Select x1, x10, x100, x1000.

If the ECHO Signal is lost for more then 12 seconds, the flow

“@{meters display and outputs will go to the percent entered.

Relay outputs etc. will respond accordingly.
Note: 000% = Stay at last reading.

Note:

RED shadowed Windows indicate that these parameters MUST be set by the operator to
calibrate the flowmeter to the application. All other settings are optional to the user.
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PDS-360 PROGRAM FLOWCHART #4

From
Flow Chart #3

RELAY OUTPUTS - N/A on 360DX

Set Relay Outputs?
>NO YES

NO

To Flow Chart #5

Test Relay Outputs ?
> NO YES

Test Relay #0
Done ON OFF Select

Test the relay outputs.
Use the DOWN button to select the relay.
Press SHIFT to turn it ON; Press UP to

15

Relay # 1 ON
ON = 00000.00 GPM

| Shit UP Down

Relay # 1 OFF
OFF = 00005.00 GPM

| Shift UP Down

Relay # 2 ON
ON = 00000.00 GPM

[ Shift UP Down

Relay # 2 OFF
OFF = 00001.00 GPM

| shit UP Down

Relay # 3 ON
ON = 05500.00 GPM

| Shit UP Down

Relay # 3 OFF
OFF = 05000.00 GPM

| Shift UP Down

Relay # 4 ON
ON = 05500.00 GPM

[ Shift UP Down

Relay # 4 OFF
OFF = 05000.00 GPM

| Shift UP Down

Relay #5 Sampler Pulse
1 Pulse = 000000 gal

| shift UP Down

Log Sampler Event ?
>NO YES

Log Relay Events ?
>NO YES

[SHIFT uP DOWN

turn it OFF.

N/A on 360DX.

Four (4) independent setpoints are available with
independent ON/OFF trip points in GPM. This allows for
Hi / LO alarms, differential control of a pump, valve etc.
or to prevent relay chatter in turbulent flow conditions.

When the Relays switch states (i.e ON to OFF or OFF to
ON), the relay number, date and time will be logged in
the EVENT LIST (if enabled - see below). The EVENT LIST
can be viewed by downloading the data to a PC/Lap Top.
See DOWNLOADING / VIEWING DATA LOG.

While in the program mode, the relays will not change
state when changing settings. Once you return to the
RUN MODE the new settings will take affect.

A programmable Sampler Pulse output is available
for pulsing a liquid sampler or remote counter. The
Sampler Pulse will generate a relay closure of
250 ms. duration at the Relay #5 output each time
the amount of gallons set is counted by the
totalizer. This output is usually connected to a
remote Sampler or counter/totalizer.

Once settings are changed, the function will reset

> itself with the new data.

Note: setting to ‘000000’ disables the sampler
pulse.

You may choose to log the date and time of each
sample taken. The data will be logged in the
EVENT LIST. This selection does not affect
Relays 1~4.

You may choose to log the date and time of each
relay event (ON/OFF). The data will be logged in
the EVENT LIST. This selection does not affect
the SAMPLER relay #5.
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PDS-360 PROGRAM FLOWCHART #5

COMMUNICATIONS / DATA LOG - N/A on 360DX

From

Flow Chart #4
_____>

A

Set Communications
>NO Datalog Yes

NO

To

Flow Chart #6
>

Set RS-232 Baud Rate

2400

UP DOWN

Send DATA to .....

Serial Printer

UP_DOWN

Set ID# of Flowmeter
FT-0000

[SHIFT uP DOWN

Set Com Address
Com Addr = ‘A’

UP DOWN

Data Log Sample Rate
Log Every 30 Minutes

[SHIFT uP DOWN

Begin 24 Hr Summary
at 12:00 AM

[SHIFT uP DOWN

Set the RS-232 output Baud Rate to
2400, 9600 or 19200.
2400 is Default and recommended

Select if Data is to be downloaded to a PRINTER,
PC/LAP TOP or MODEM 1 (LUCENT chip set) or
MODEM 2 (CONEX chip set) .

Set 4 digit ID number

Set the Communication Address‘A-Z’ for PC/Laptop

Note: Use UPPER case letters

‘4’ = MODEM - This is set automatically when MODEM is
selected above and Com Addr equaled ‘A’. ‘A’ is reserved
when using a Modem. You may change to other Address other
than ‘A’. Unless you are daisy chaining meters using RS-485
output, it’s best to leave address as ‘#’.

Sets the SAMPLE RATE for Data Logging. i.e.: 30 minutes
indicates that every 30 minutes the GPM FLOW rate for the
past 30 minutes will be averaged, logged and time stamped.
If set to 00 minutes, data log is disabled.

This DATA can only be viewed by downloading to PC/LapTop.

Set the time to begin the 24 hour summary data logging. This will
time stamp the MIN/MAX/AVG GPM flow rate and TOTALS for
the 24 hour period for over the past 6 months. This data may be
printed to a serial printer on demand or automatically at end of
24 hour period.

This data may viewed at the flowmeter by pressing the SHIFT
(Data Log) button while in the RUN MODE. It is best viewed by
downloading to a PC/LapTop.
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PDS-360 PROGRAM FLOWCHART #6

NO

To Flow Chart #7

the Sensors face to the flow

';Im'" MISC MODE
ow
Chart 5 Misc Settings...
p-| >NO Yes
SHIFT
Range = xxx.xx in.

Cal Factor = 1.000

surface as measured by the

CAL FACTOR to correct.

SHIFT UP DOWN

Time Date
12:00 AM 11/15/97

[ sHIFT uP DOWN|

Reset the Totalizer?

in RUN MODE first.

This indicates the distance from

meter. If incorrect, change the
i.e: 1.050 will increase reading
by 5%. Be sure the Temperature
indication is reasonably correct

See CHANGING CAL REF, page 26.

Set the Time/Date
for Data Logging
N/A on 360DX.

<—l

Select YES to

K

Enter INCHFACTOR...
InchFactor = 136.5

Spurious Noise Rej ....
Noise Factor = 10

Linearize Factor ...
Lin Factor = 1.009

]

>NO YES ZERO Totalizer
Reset the Data Log? < Select YES to reset Data Log
>NO YES Does not reset EVENT List.
N/A on 360DX.
If
OFF

Temp Probe ON/OFF ..... —>  Enter Outside Temp.
Temp Probe is ‘ON’ 060 deg F

[ up DOWN <-I |  |SHIFT_ur_DOWN

€

target interference.
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If the temperature probe is not being used or
is defective, you must enter a temperature
for the flowmeter to make its calculations.
Enter a temperature that represents the
average temperature out at the Sensor. This
also sets the DEFAULT temperature in the
event there is a temperature error.

L These are considered hidden variables and typically factory set.
Increasing the INCHFACTOR will lower readings.
SPURIOUS NOISE FACTOR will reject most intermittent noises or

LINEARIZE FACTOR applies an exponent to the flow depth reading
to help linearize readings in difficult flows.



PDS-360 PROGRAM FLOWCHART #7

SET THE 4-20 mA OUTPUTS

Return to RUN mode

From Flow Chart 1

Flow Chart #6 Set 4-20mA Outputs? NO p| Saving Settings...... _——
>NO YES Please Wait

3

Once you set all the required
parameters, a backup copy will
be saved. If the meter crashes
or loses its programming, It
will restore the programming
automatically (Note: only if the
backup copy has not been
corrupted).

Test the 4-20 mA. output and set the 4
Test 4-20 mA Output ? —»| 4-20 mA. Output = 00% | and 20 mA adjustments, if needed,
> NO YES Done +25 +10 -10 |located on the circuit board.
| | |SH|FT UP DOWN | SHIFT adds 25 to value; UP adds 10 and
DOWN decreases by 10.

Scale 20 mA. Output #1 This scales the analog 4-20 mA. output #1. i.e.: your circular chart
20 Ma. = 00500.00 GPM <@ recorder is set for 0-500 GPM. Set output for 00500.00 GPM.
Shift UP Down 4 mA. = 0.0 GPM by default.

Set Output #2 for .... <@ Output #2 may be set for GAL/MIN (GPM), FLOW DEPTH (INCHES) or
Gal/Min (GPM) TEMPERATURE (DEG). Use the UP/DOWN button to make selection.

This scales the analog 4-20 mA. output #2. i.e.: You may want to
Scale 20 mA. Output #2 record the FLOW DEPTH in inches ... Select FLOW DEPTH in previous
20 Ma. = 00500.00 GPM | program window above and then enter inches at 20 mA.

Shift UP Down 4 mA. = 0.0 by default.

Output #1 Damping...
Damp Factor = 03

| Shit UP Down

Set the DAMP FACTOR for the 4-20 mA outputs. This sets how fast
— the 4-20 mA output will respond to flow change.
00 is quick response ... 25 is max damping.

Output #2 Damping...
Damp Factor = 03

| Shift UP Down
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PDS-360 PROGRAM FLOWCHART #8

N/A on 360DX

From
FLOWCHART #1

When SHIFT (DATALOG) button
is pressed in RUN MODE

View Data Log ?

>NO YES

View Past 200 Days of Data Logged

ﬁ

Date:  xx/xx/xx
Total = 12345678

SELECT | SHIFT | UP_ DOWN

Print Daily Readings ?
>NO YES

<

Print Readings
>NOW AUTO

v Up/Down to

Return to change Date
RUN MODE
(Flowchart 1)
Date:  xx/xx/xx
Print Daily Readings Avg GPM = 245.87
to serial printer. Prints
Date, Time, AVG, MIN, [sHiIFT| uP_DOWN

MAX and Total Flow for
past 24 hours.

XX/xXx/xx  xx: xx AM
Min GPM = 75.03

| sHIFT | uP_ DOWN

Print How Many Days?
Print Past 001 Days

Will AUTO Print 24 hr
Summary at 12:00 AM

xx: xx PM
275.94

XX/ XX/ XX
Max GPM =

[ sHIFT | uP DOWN

[ SHIFT | uP_DOWN *
Print time is set under T
Communications / Data Log NOTE:
Return to section. Flowchart #5

RUN MODE Press and hold the UP or

(Flowchart 1) DOWN button for 3 seconds
to jump ahead or back by 1
week.

Display Warnings - 360 and 360DX systems

Echo Signal Lost!
Check Sensor & Wires

Temperature Error!
Check Probe & Wires

Echo

Check Sensor Wiring!

& Temp ERROR...

If the PDS-360 or 360DX system losses the ECHO return
signal or senses a temperature error (greater than 140° F) or
both, 1 of the 3 warnings will be displayed. If this occurs,
check the sensor mounting, installation and wire
connections / splices for damage or sensor misalignment.

Other causes of error could be defective sensor and/or temp
probe, malfunction of ultrasonic card or other. Call Factory
for assistance.

Press any button to remove warning.
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