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Control Electronics, Inc.
P.O. Box 330, Brandamore, PA 19316
610-942-3190

PSM-660 Specifications

Pump Station Flow Monitor Controller

Electronics

Power Requirements: 120/220 VAC, £15%, 50/60 Hz

Temperature:
Display:

Totalizer:

Outputs:

Flow Range:

Display Resolution:

Accuracy*:
Memory:
Data Log:

* Note: field conditions, such as turbulance, poor installation etc.,
may affect the apparent accuracy.

FMounting Surface

12-24 VDC @ 15W max.

25°F to 120°F (-5°F with opt. heater)

2 line x 20 character, Alphanumeric,

LCD with LED backlighting

8 digit accumulative with programmable
multiplier; x1, x10, x100, x1000

200 daily, 8 digit totalizers

Two (2) independent 4-20 mA isolated into
1000 ohm, RS-232 terminal and RJ11 modular
jack, 5 relays - 3 control and 2 Alarm (low -
high), SPDT 5A/250 VAC contacts

0-100,000 GPM

0.01”, 0.01 gal/min

+1.0 second run time, £0.1% calculation error
Flash and non-volatile RAM

200 day 24 hour summary: # of cycles,
total run time, avg GPM, total gallons;
Detailed summary of pump cycle: pump#,
cycle#, start and run time, inflow GPM rate,
pump GPM rate, total pumped.

Event List time stamped.

1/20/05
Enclosure
Material: Fiberglass with clear hinged
Polycarbonate cover
Rating: NEMA 4X, IP65, Dust-Tight,
Water-Tight, Corrosion
Resistant, CSA, UL listed
Dimensions: 7.2”x11.8”7x6.8”
Mounting: 4.92”x12.3” with stainless
steel mounting feet
Inputs

Floats and/or Contact Closures (optically
coupled), 4-20 mA.

Options
Heater/Thermostat, Clamp ON Current Sensor,
Modem ....

Warranty: the PSM-660 system is pretested
and inspected before shipping. Warranty is
against defects in parts and workmanship for a
period of one (1) year from ship date.

Specifications and design subject to change without notice.

Made in USA.
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Repair Policy:

Repair Cost:

Return Policy:

(within 6 months)

(after 6 months)

Ship To Adpress:

All repairs are performed on our premises. Repairs must be sent to Control
Electronics by UPS prepaid. Customer must enclose a description of problem,
who to contact, phone number, return ship-to address and purchase order number
to cover repairs. Delay of repair may occur if information is not provided. No
ARM number is required. Most repairs are processed within 48 hours unless
major repair is required.

A minimal charge will be applied regardless of repair needed plus return
shipping charges. If repair exceeds quoted minimal charge, we will notify the
customer before we proceed.

Payment is COD or Credit Card only unless other arrangements are made.

f'"m'mt

. :AMERICAN EXPRESS
Vlsa = A@v '
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Warranty repairs are made at our discretion and returned UPS GROUND at our
expense.

—

Control Electronics will accept ‘return of product’ for credit within 6 months

of shipping date if it is determined that the product is not performing to
specification as described in Product Performance statement in this manual
(provided application is not the cause of problem). We do not accept returns for
credit when the application is the source of the problem (i.e. poorly installed
flumes, poor piping arrangements, interference from other equipment etc.),
product is misapplied or not used properly and/or if product is out of warranty
(12 months from ship date).

A 35% restocking charge will be applied if product is returned for credit after 6
months from ship date. ( 7 to 12th month from shipping date).

Control Electronics does not accept returns of options such as circular recorders
and other products not manufactured by Control electronics, Inc.

Control Electronics will not accept returns of used Sensors, cables, or spare parts
unless shown to be defective under warranty or not performing as specified.

Any credit issued will be at the discretion of Control Electronics, Inc. Warranty
of product is limited only to the repair or replacement (with same model) of
defective product.

Any product or part of product returned damaged will not be considered for any
credit.

Customer must call for authorization before returning product for credit.
Products returned for credit will not be considered without prior authorization.

A description of how it was determined that the product was not performing to
specification must accompany the return of the product for our evaluation before
Control Electronics will consider any credit. The name of who to contact along
with phone number should also be included with the return.

All repairs or returns must be shipped prepaid via UPS or equal to:
Control Electronics, Inc., 148 Brandamore Rd., Brandamore, PA 19316

V.



CONTROL ELECTRONICS, INC.
|

PSM-660 Product Performance

Control Electronics PSM-660 Series will perform as specified when tested under known,
simulated conditions. All PSM-660’s are tested for full functionality and performance before

shipping.

The accuracy of the product is determined by inputting known elevation points and monitoring
its ability to process the information accurately. Specifications for the product are determined
by this method.

The accuracy of the product is not determined by wet-well draw-down test, pump curve

charts etc. Such test indicate the accuracy of the over-all application/installation of floats,
elevation measurements, displaced liquid by hardware etc., not just that of the product. Such
tests are not acceptable as an indication of ‘product(s) accuracy’. However, draw-down test etc.
can be used to determine if the calibration of the product should be changed to compensate for
application and installation conditions. This should only be done if no other application or
installation corrections can be initiated to correct the problem.

Some equipment such as variable speed drives, nearby radio transmitters (i.e.: radio dispatch
or hand held transmitters) etc. located next to the product or even at times in adjacent rooms
may interfere with the products performance. The worst of these is usually the variable speed
drive controllers. This type of equipment generates large amounts of electrical and RF (radio
frequency) noise that can interfere with the products processing of data and may cause a
software crash. Relocation of the product or different electrical grounding attempts may
minimize or eliminate the interference. Ultimately, it is up to the user to make the corrections
necessary and require that the product that is causing the interference be corrected.

If you have any questions in regards to product performance, please contact Control Electronics

at (610) 942-3190 or fax us with application conditions and questions at (610) 942-3672.
You may also e-mail us at: cei@controlelectronics.com.

VI.



CONTROL ELECTRONICS, INC.

PRODUCT WARRANTY

WARRANTY:

Control Electronics, Inc. warrants to the buyer that its products are free from defects in
materials and workmanship at the time of shipment and during the WARRANTY PERIOD. Control
Electronics, Inc. obligation under this warranty is limited to the replacement of the product(s)
by same product(s) manufactured by Control Electronics, Inc. or repair of the product(s) at the
Control Electronics, Inc. facility. Control Electronics, Inc. products are sold with the
understanding that the buyer has determined the applicability of the product(s) to its intended
use. It is the responsibility of the buyer to verify acceptability of performance to the actual
conditions of use. Performance may vary depending upon these actual conditions.

This Warranty is in lieu of any other warranty, expressed or implied. This includes, but is not
limited to, any implied warranty of fitness for a particular purpose, or other obligations or
liabilities on the part of Control Electronics, Inc. Under no circumstances will Control
Electronics, Inc. be liable for any loss, damage, expense, or consequential damages of any kind
arising in connection with the use, or inability for use, of Control Electronics, Inc. products.

WARRANTY PERIOD:

This warranty is in effect for twelve (12) months from the date of shipment from Control
Electronics, Inc. place of business. Any extension of warranty period must be requested at time
of purchase and made part of purchase order.

LIMITATIONS:

Control Electronics, Inc. products must be installed and maintained in accordance with Control
Electronics, Inc. published instructions. Users are responsible for the suitability of the
product(s) to their application. There is no warranty against damage resulting from corrosion,
misapplication, improper specification, improper installation or any conditions beyond the
control of Control Electronics, Inc. Claims against carriers for damage in transit must be filed
by the buyer. Control Electronics, Inc. is not liable for labor costs incurred in removal,
reinstallation, or unauthorized repair of its product(s). Control Electronics, Inc. warranty
does not cover travel time or expenses for job site service. Requests for field service must be
accompanied by a signed purchase order. Travel time and expenses will be charged to this
purchase order, along with service time if the cause of the failure is not covered by the
warranty. No service will be performed on any product(s) unless full payment has been made
for product(s).

WARRANTY CLAIM:

If Control Electronics, Inc. products are found to be defective in materials or workmanship
within twelve (12) months of the date of shipment, they will be repaired or replaced with same
product at the discretion of Control Electronics, Inc. at its place of business at no charge to the
buyer. The defective product(s) must be sent, freight prepaid, to the ship-to address on the
front page of this manual for warranty claim. All claims must be made in writing. Enclose a
brief description of problem, person to contact, phone number and return ship-to address.
Product(s) received without this information may not be processed on a timely basis.

If warranty and/or product(s) is not acceptable to buyer, please contact

Control Electronics, Inc. and/or return product(s) unused for credit. This
action must be made within 60 days from ship date from Control Electronics,
Inc. Installation of product(s) or non-response within 60 day period
indicates the buyers acceptance of product(s) and above warranty.

Control Electronics, Inc., P.O. Box 330, Brandamore, PA 19316  Tel: (610) 942-3190
VII.



You may want to copy the following numbers from the upper left corner
of the printed circuit board inside the enclosure for future reference. These
numbers should be available if calling Control Electronics for tech support.

Serial Number:

Software Version:

Model Number:




Press the SELECT button and you will be asked SELECT INPUT TYPE... Select
YES to enter. Use the UP/DOWN buttons to select the INPUT TYPE you are using.
Continue through the programming responding to the prompts.

Refer to the PROGRAM FLOWCHART in this manual for navigating
through all the programming functions.

SETTING/TESTING ... 4-20mA OUTPUTS

There are two (2) 4-20 mA. outputs on the PSM-660 Pump Monitor that can be set

and tested using the TEST 4-20mA OUTPUT? function under the MISC
Setting.... mode. Enter the TEST 4-20mA OUTPUT by selecting ‘YES’. The
4-20mA output should go to 4 mA. or 0%. The display will read ...

4-20mA Output = 00%.
Done +25 +10 -10

(Note: the 4-20mA output is damped by the 4-20mA Damping adjustment on
the main circuit board. You may want to turn this adjustment fully CCW for
quick response of output while testing).

1] Adjust the ‘4 mA.” potentiometer adjustment of output #1 and #2 (see
figure 3, page 8) for 4 mA. output.
(Note: perform the 4 mA. adjustment first to eliminate any interaction
between the 4 and 20 mA. adjustments).
2] Press the SHIFT button 4 times to simulate 100% or 20mA.
(Note: Pressing the SHIFT button adds 25% to the output; the UP button adds
10% and the DOWN button minus10%. By using the SHIFT, UP and
DOWN buttons, you can increment and decrement the output in 5%
increments).
3] Adjust the ‘20 mA.’ potentiometer of each output for 20 mA. output.
4] Repeat steps above using the Keypad to simulate an output and confirm the
4-20 mA output.
5] When completed, adjust the 4-20mA DAMPING output on main circuit
board to desired 4-20mA response.
6] Press SELECT (Done) when completed to exit simulate of 4-20mA output.
7] Scale each 4-20 mA. output under FLOW PARAMETERS .... SCALE
OUTPUT #1 .... SCALE OUTPUT #2. Note: Output #2 may be set for
GPM, LEVEL in inches or INFLOW Rate in GPM

Note: if the 4-20mA output is not responding correctly, the output is most likely
defective and will require repair or the loop resistance is too high. Do not adjust

the 4 and 20mA adjustments to correct for large descrepencies (more than 3
mA.).

Each of the 4-20mA outputs will drive a 1000 ohm loop resistance.

- 16 -



REIAY OUTOUTS

The PSM-660 has three (5) independently programmed control relay outputs. The

programming of relay 1, 2, 3 and 4 is performed when the INPUT TYPE is 4-20mA.
input. The user will be asked at what elevation in inches do you want the LEAD pump
(relay 1) to turn ON and turn OFF. The same will be asked of LAG 1 (relay 2), LAG

2 (relay 3) and LAG 3 (relay 4). Relay 5 may be used as a LOW or HIGH alarm.

When INPUT TYPE is floats/contact closures, relay 4 will be used for LOW alarm and
relay 5 for HIGH alarm. The input floats will control the relays directly. No elevation
programming (except for LEAD ON/OFF and INFLO) is needed for the relays. The relay
contacts are dry contact closures rated 5 amp, 220VAC. An associated LED will light
when the relay is energized.

Note: when an alarm sounds, pressing any button on the front panel will silence the
alarm i.e. turn alarm relay OFF.

Note: while in the program mode, the relay outputs will not be affected by any

program change. Once you are back in the RUN MODE, the new values will
take affect.

TESTING THE RELAY OUTPUTS

The relay outputs can be tested by going to MISC Settings ? mode, TEST
RELAY OUTPUTS? Select ‘YES’. The display will show ....

Test Relay #O0
Done ON OFF Select

1] Use the DOWN button to Select the relay number (1 thru 5).
2] Press the SHIFT button to turn the selected relay ‘ON’.

3] Press the UP button to turn the selected relay ‘OFF’.

4] Press the SELECT button when ‘DONE’.

The associated LED light will light when relay is energized.
Note: when in the RUN MODE, pressing and holding the 'SHIFT' button for 5 seconds

will bring you to the TEST RELAY OUTPUTS . This can be useful for quick
MANUAL CONTROL of the pumps.

SETTING SEQUENCE / ALTERNATION

The PSM-660 system may be programmed to ALTERNATE the LEAD and LAG 1 pumps.
In the program section select YES when asked SET PARAMETERS? See Flowchart
#2. Press the select button until you come to Number of Pumps... Enter the
number of pumps you are controlling. Press SELECT. Enter the Pump Sequence

-17 -



Order. In this case the sequence order willbe 1 2 x x for 2 pumps or

1 2 3 x for 3 pumps (note: 'x' means no pump or control out). Use the SHIFT,
UP and DOWN buttons to change values. NO ALTERNATION uses the sequence as
entered. ALTERNATE will alternate the first 2 pumps (relays) in the sequence.

The user may also like to ROTATE all pumps (up to 3 pumps with floats; 4 pumps
with 4-20 mA input) instead of just alternating the LEAD/LAG. Here is an example
on how to program the system to Rotate/Alternate all pumps.

1] Set the number of pumps to 3 Number of Pumps ....
3
2] Set the Pump Sequence to Pump Sequence Order
1 2 1 3
3] Set Alternate Type to Rotate Alternate Type ....
Rotate

The pump sequence will first turn pump 1 on, next is pump 2, then pump1
again, then pump 3 etc. Other sequence orders can be set: number of pumps 2;
sequence pumps 1 2 2 1 etc.

Note: Setting the SEQUENCE and ALTERNATION type is only necessary when
controlling the pumps with the PSM-660 unit.

SETTING THE TIME AND DATE

Under the MISC Settings 7 Set the Time and Date using the SHIFT, UP and
DOWN buttons. The Data Logging and 24 hour Summary uses the time/date for
logging purposes. The time/date is generally set when it leaves the factory but
should be checked.

RESET THE PUMP RUN TIME/EVENT LIST

Under the MISC Settings? you can RESET the pump run time meters and clear the
EVENT LIST by selecting 'YES' when asked.

RESET THE TOTALIZER AND DATA LOG

Under the MISC Settings? you can RESET the Totalizer to zero and/or RESET
(clear) the Data Log by selecting ‘YES’ when asked. It is best to do the RESETs
when startingup the monitor for the first time or when the Time/Date have been
changed.

Note: The EVENT LIST is not Reset by the Data Log RESET.
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DATA LOGGING

The PSM-660 Monitor continuously logs data as measurements are being made. Once
data log memory is filled, old data will be written over by new data (auto wrap
around). The Monitor has three (3) independent data log types. They are

1] a 24 hour summary; 2] discrete pump cycle summary and 3] an Event list. All
data log may be downloaded to a PC/Lap Top for viewing using the RS-232 output (see
using the RS-232 output). The 24 hour summary may be directly printed to a serial
printer connected to the RS-232 output either on demand or set for AUTO print at end
of 24 hour period. The pumped totals in gallons for the past 6 months may be viewed
at the Monitor.

24 Hour Summary

The 24 HOUR SUMMARY data log keeps track of the daily number of pump cycles, the
total RUN TIME for pumping, the Average GPM pump rate and the days pump totals for
the past 6 months. The START time for the 24 hour summary may be set by the
operator under the Set Communications section in the programming. The default
setting is 12:00 midnight. The START time begins a new summary page with date and
times. To view the 24 Hour Summary you must download the data to a PC/Lap Top
computer using the RS-232 output. You will be able to select up to 6+ months of
data, preformatted for quick viewing and print out. (see using the RS-232 output for
download instructions).

Viewing Daily Pump Totals at Monitor

The daily totals can be found in the 24 Hour Summary described above or viewed
at the Monitor by pressing the SHIFT (DatalLog) button while in the Run Mode.
You will be asked to View Totals? Press YES. The Date and Total gallons for that
date will be displayed. (Note: the Monitor will always begin with todays date.
Todays date will show total gallons so far for the day.) Press the UP or DOWN
button to select next or previous date; the SHIFT button to go back 1 week at a
time or SELECT when finished.

View Totals ? Date: mm/dd/yy
>NO YES Total = 12345678

3

View Pump Run Time Hour Meters

If NO is selected in VIEW TOTALS?, you will be asked to View The Pump

Hours. Select YES to view pump 1~3 (1~4 if 4-20 mA. input) total pump run time
in tenth of hours. Max hours displayed is '9999.9' hours. Press SELECT to return to
RUN mode.

Print Daily Readings
If NO is selected in VIEW PUMP HOURS, you will then be asked Print Daily
Readings? If NO, you will return to the Run Mode. If YES, you can select ...

Print NOW. You then will be asked number of days (up to 200). Press Select
to begin printing to your serial printer. (Note: the Monitor sends one data
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line to the printer and waits approximately 2 seconds for the printer to print
before sending the next line. Printing a large number of days may take some
time. Approximately 15 seconds per days data).

- OR -

Print AUTO. The Monitor will display the time the 24 Hour Summary will
print each day. (Note: this time is set under Set Communications. Make sure
your printer is turned ON). Press SELECT to exit.

Detailed Summary

The Monitor logs each pump cycles data. The detailed data log will indicate the days
date, the pump CYCLE NUMBER, which pump came ON, the START TIME of the cycle,
the pumps RUN TIME, the measured INFLOW GPM rate, the average GPM PUMP RATE
and the total pumped for the cycle. This data can be downloaded to a PC/Lap Top using
the RS-232 output.

Event List
The Event List logs the date, time and event type when it happens. Events types are ...
1] Power Applied 10] High Alarm ON
2] Entered Programming 11] High Alarm OFF
3] 4-20mA Signal Lost 12] Low Pumping
4] 4-20mA Signal Returned 13] Reset Hour Meters
5] High Inflow Rate 14] Reset Totalizer
6] Inflow Rate Error 15] Reset Data Log
7] False Cycle 16] Reset Event List
8] Low Alarm ON 17] Master Reset/Startup

9] Low Alarm OFF

The Events may be viewed by downloading to a PC/Lap Top using the RS-232 output.

Resetting The Data Log

The Data Log may be RESET (clear all data) by selecting YES when asked Reset

The Data Log? under Misc Settings. Note: this does not RESET the Event

List. This can be Reset by doing a MASTER RESET to the meter or reseting the PUMP
RUN TIMES (hour meters).
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Resetting The Monitor
B

If the SELECT or SHIFT button is held when power is applied to the Monitor,
then released, the user will have access to the reset functions.

If SELECT is used, the user may reset the Monitor by saying ‘YES’ to FACTORY
DEFAULTS and ‘NO’ to USER PRESETS when prompted. The operator must now
procede to reprogramming the Monitor.

Note: This reset will set the pass code to ‘0000’.

If the SHIFT button is used, MASTER RESET, it will do the same as above plus
reinitalize the time/date and reset the Event List. It will be necessary to set the
clock and date. Do this RESET if using the SELECT button above does not work.
The Resets can help recover from a processor crash or lockup due to lightning
etc. The resets do not affect the totalizer or data log. The user may proceed to
resetting the totalizer and /or data log in the PROGRAMMING section and setting
the time/date if needed.

If The Monitor Should Lockup or Crash

It is possible that the flow of the program may be interrupted by some external

event such as lightning, testing back-up generators or some other anomaly on the

AC or inputs that may cause the Monitor to crash or lockup. Turning power OFF and
waiting approximately 10 seconds before turning the power back ON may
correct/unlock the meter. If not, it may be necessary to perform a RESET using the
SELECT or SHIFT button mentioned above, RESETTING THE MONITOR. You should only
need to do a FACTORY DEFAULT reset and then reprogram the monitor. You should not
need to reset the totalizer or data log.

In extreme cases, it may be necessary to do a HARD Reset by first turning power
OFF to the Monitor and then removing the 3 volt clock/memory coin battery
from its holder on the circuit board for about 1 minute. This will cause a loss of all

data, including totals and data logging.
Reinstall the coin battery (note polarity, see page 12) and do a power up reset using

the SHIFT button as mentioned above. Procede to reprogramming the meter. Set the
clock and date and reset the totalizer and data log when asked.
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Using The PSM-660 FLOWCHART

OPERATING INSTRUCTIONS

When power is first applied, the PSM-660 Pump Station Monitor 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 Monitor 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 Monitor begins monitoring
the wet well 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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