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EPS CONTROL

WL-04029-01

INTRODUCTION

This Installation, Operation, and Maintenance
manual is designed specifically to help you achieve
the best performance and longest life from your
* Goman-Rupp Model 27781-028 EPS Electronic
Pressure Switch.

The EPS is designed as a component part of Gor-
man-Rupp pump control panels. It is intended for
use with a submersibie transducer type liquid level
sensor for sewage, wastewater, trash, and industrial
applications.

Gorman-Rupp shall not be liable for defects in work-
manship of any equipment supplied by it in the event
such defects may be the result of work, rework, or
adjustment on the equipment by any person other
than an authorized Gorman-Rupp service represen-
tative.

If there are any questions regarding the Model
27781-028 EPS Electronic Pressure Switch which
are not covered in this manual or in other literature
accamparnying this unit, please contact your Gor-
man-Rupp distributor, or write:

The Gorman-Rupp Company -
PO. Box 1217
Mansfield, Ohio 44801-1217
(419) 755-1011
or
Gorman-Rupp of Canada Limited
70 Burwell Road
St. Thomas, Ontario N5P 3R7
(519) 631-2870

The following are used to alert maintenance person-
nelto procedures which require special attention, to
those which could damage equipment, and to those
which could be dangerous to personnel:

A DANGER!

Immediate hazards which WILL resultin
severe personal injury or death. These
instructions describe the procedure re-
quired and the injury which will result
from failure to follow the procedure.

Hazards or unsafe practices which
COULD result in severe personal injury
or death. These instructions describe
the procedure required and the injury
which could result from failure to follow
the procedure.

Hazards or unsafe practices which COULD
result in minor personal injury or product or
property damage. These instructions de-
scribe the requirements and the possible
damage which could result from failure to
follow the procedure.

NOTE
Instructions to aid in installation, operation,and
maintenance, or which clarify a procedure.

INTRODUCTION
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EPS CONTROL

DESCRIPTION

The Model 27781-028 EPS Electronic Pressure
Switch is a component part of your Gorman-Rupp
pump conirol panel. it is designed to start and stop
. pumps, alarms or other devices associated with a
Liquid Level Control System.

The EPS provides four outputs. Each output has an
adjustable ON setpoint and an adjustable OFF set-
point. A digital meter is provided to dispiay the ON-

OFF setpoints of each output and the level in the wet
well.

The operating controls and external components of
the EPS are shown in Figure I-1. They are described
in greater detail in Section C, OPERATION.

The major intemal components are eight compara-
tors, four latch circuits, four drivers and four output
modules. These are also described in Section C,
OPERATION.

EXPANDER PROTECTIVE SET POINT FEET OF
CABLE CONNECTOR HANDLES DISPLA’Y SWITCH WATER DISPLAY
Zz
| i
S 5 /\l; K é” FEET OF WATER g
® N\ A wr N
W&S
® EFg
8 ©
[\ OUTPUT A DUTPUT B
I ©® e
SPAN ZERO "] a g
* f aﬂj/ \J oo @
I —
v - 1 ]
CALIBRATION SET POINT DISPLAY / OUTPUT STATUS
TERMINAL TRIM POTS PUSHBUTTON LED
SET POINT TRIM POT

STRIP

EXPANDER CABLE

C

AIR BUBBLER - ONNECTOR
PRESSURE CONNECTION =) ] ¢
E) sf
CAUTION - 1
€ MSTALLED FOR PROPER <
CONTROL OPERATION. 1
o
Cesemna e T
_e__ i 7 Slelseesis) ,_?__
- = iy 3
e AN
TERMINAL STRIP -~ GROUND SCREW
Figure 1-1. Model 27781-028 EPS Electronic Pressure Switch
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EPS CONTROL WL-04029-01

SPECIFICATIONS
Model 27781-028 EPS Electronic Pressure Switch

Control Range: 0 - 23 ft. water column

Leveling Sensing Means:| Low pressure air bubbler

Power Requirements: 12VDC + 10%

Pressure Transducer: Strain gauge, 0 - 15 PSl.

45 PSI overpressure
10 volt DC input
1.510 7.0 V output.
Display: 3 1/2 digit, LED, 1/2 inch high

Output: Solid state relay, optically isolated, zero cross switching,
2 AMP resistive, 135W incandescent, (1) size 4 contactor

O/A Repeat Accuracy: =+ 0.1 ft. water column
Temperature Limits: 0°F (-18°C) to 130°F (85°C)

O/A Dimensions: 7.0 inches high X 10.5 inches wide X 6.5 inches deep

INTRODUCTION PAGEI-3







EPS CONTROL

WL-04029-01

SAFETY - SECTION A

The electrical power present in waste-
water lift stations is high enough to
cause injury or death. If the EPS is in-
stalled in a lift station, take care to pre-
vent contact with electrical circuits
when performing maintenance, trouble-
shooting, or repair. Disconnect power
before connecting, disconnecting, or
servicing electrical components. Check
to ensure circuits are dead before mak-
ing physical contact with current-carry-
ing parts.

Install and operate this equipmentin ac-
cordance with the National Electric
Code and all local codes. If there is a
conflict between the instructions pro-
vided and N.E.C. Specifications, N.E.C.
Specifications shall take precedence.
Ground the unit before applying line po-
tential.

SAFETY
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EPS CONTROL

WL-04029-01

INSTALLATION - SECTION B

 The Model 27781-028 EPS Electronic Pressure
Switch is a component part of your Gorman-Rupp
Pump Control Panel, and was installed at the facto-
ry. However, if replacement is necessary or spare
outputs are to be used, the following installation pro-
cedures may be helpful.

MOUNTING
When installing the Model 27781-028 EPS

10.00

2540

375 8.250
9.5 234,95

Y

Electronic Pressure Switch in the control panel, a
minimum of 5 1/2 inches (139,7 mm) is required be-
hind the mounting surface to provide clearance for
the electrical connections. Refer to Figure B-1 for
mounting dimensions:

! g 375

!

6.250
158,75

5.500
139,70

v,

EPS

DIMENSIONS:
INCHES
MILLIMETERS

0.188 IN. [4,78 MM] DIA. - 4 HOLES
-OR-
DRILL & TAP FOR #8-32 SCREWS

Figure B~1. Model 27781-028 EPS Mounting Dimensions

AIR BUBBLER LINE

The EPS is designed to be connected to an air
bubbler level control system. The components of an
air bubbler system include a low pressure/iow flow
air source, air bubbler line or tubing, a clean-out tee,
and an air bell. Your Gorman-Rupp pump contro!
panel includes an air source and an air bell, Referto
Figure B-2 for a typical air bubbler line installation.

EPS components are not intended to with-
stand high pressure. Do not exceed 15
PSI.

The air bubbler line must be connected to the 1/8
inch NPT fitting on the back ofthe EPS. Note that this
fitting must be secured with a wrench while tighten-
ing mating fittings. Otherwise, the internal tubing will
twist or kink.

INSTALLATION
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EPS CONTROL

CLEANOUT EXTENSION WITH CAP
LOCATED FOR ACCESSABILITY

SLOPE TO WELL \

e

N ATMOSPHERIC
+ PRESSURE
T I
3/16” TO 1/4” L.D. 3/8” NONCORROSIVE
150 FT. MAX. @—  PIPE
1/8” N.P..r. \ T
1.0 SPECIFIC
GRAVITY
SEEVCEK INSTALL TRAPS
IN ALL LOW SPOTS
*—N——‘: 0.8 FT. MIN.
SETPOINT o
* 0
LOW PRESSURE °
AIR SOURCE I °o
7 PSI MAX. PRESS. SLOPE
5 SCFH MAX. FLOW TO TRAP \
0.8 FT. MIN.
3.00” 1.D. AIR BELL
Flgure B-2. Typical Air Bubbler Line
PAGEB - 2 INSTALLATION
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When installing an air bubbler line, note the follow-
ing:

a. The low pressure air source generally should
not exceed 7 PSI maximum and 5§ SCFH maxi-
mum. Higher capacity air sources may cause
zero offset of the measured level. A iow pres-
sure air source is normally supplied with a Gor-
man-Rupp pump control panel which will allow
a maximum measured level of 12 feet of water
column.

b. The air bubbler line in the wet well should be
constructed of 3/8 inch non-comrrosive pipe. The
EPS may be remote mounted up to 150 feet
from the well. This line should be 3/16 inch to
1/4 inch 1.D. Too large a diameter on long runs
will cause measured level to lag changes inthe
actual level. Too small a diameter will restrict
air flow and cause zero offset of the measured
level. The entire air bubbier line must be air
tight and must be securely mounted.

c. The air bubbler line should be instailed without
low spots and sloped toward the wet well to al-
low condensate to drain.

d. If low spots in the air bubbler line cannot be
avoided, traps must be installed to allow con-
densate to accumulate without restricting air
flow. Atrap is normally supplied with a Gorman-
Rupp pump control panel when the design will
permit mounting of the control remote from the
wet well. '

e. The top of the air bubbler line in the wet well
should be fumished with a clean-out extension
and capped. Locate where accessible for rod-
ding-out the line in event of clogs.

f.  The end of the air bubbiler line in the wet well
should be equipped with a 3inch 1.D. air bell lo-
cated 0.8 foot minimum frorn the bottom. f lo-
cated too close to the bottom, sludge build-up
couid close off the end of the air bubbler line.
The 3 inch |.D. at the end of the air bubbler line
minimizes the effects of grease or sludge accu-
mulation inside the line. An air bell is normally
supplied with a Gorman-Rupp control panel.

g. The wet well or tank must be vented to atmo-
sphere. '

h. The EPS is scaled in feet of water column. if the
measured medium is other than 1.0 specific
gravity, the reading on the EPS must be divided
by the specific gravity of the measured medium
to obtain the actual level.

ELECTRICAL CONNECTIONS

The EPS is a component part of your Gorman-Rupp
pump control panel and has been pre-wired at the
factory. However, use the following procedures if re-
placement is necessary or spare outputs are to be
used.

Ground Connection

The EPS is fumnished with a ground screw on the
back of the case. The printed circuit card is furnished
with a ground guard or shield. Refer to Figure B-3.
Connect a ground wire under the ground screw in ac-
cordance with the National Electrical Code or local
codes. Also provide a jumper from ground screw to
terminal “S” or shield on the terminal strip.

INSTALLATION
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WL-04029-01 EPS CONTROL

SHIELD TERMINAL
JUMPER TO
GROUND SCREW

- POWER
9 ATTS
12 X

0.5 AMP, NON“MNDUCTIVE. 12 VDG

i QUTPUTS |
+ + - + - + -
A-4A B-B C-C 0-D

EPS —
TE:TnggAL —sS08888888sS
) GROUND \\ \
SCREW
= — = +LEG | . ooe
@ B - LEG
NOTE: ONLY OUTPUT “A” LOAD GROUND UNIT IN ACCORDANCE
CONNECTIONS SHOWN WITH THE NATIONAL ELECTRICAL
FOR CLARITY CODE OR LOCAL CODES

Figure B-3. Ground, Power And Load Connectlons

DC Power The EPS is equipped with four normally open solid
state outputs. Refer to Figure B-3 and connect the
power and load as shown. When connecting ioads
to the EPS note the following: '

a. Loads mustbe limited to the output rating. See
the specifications in Section 1.

Tumn off DC power at the source before making the
power connections to the EPS.

b. Do not connect outputs to solid state relays,

i neon lamps, etc. Output leakage current may
Install and operate this equipmentin ac- cause light loads to false tum-on or may not
cordance with the National Electric tumn off. Loads should be 20 mA or higher for
Code and all local codes. Ground the successful operation.
unit before applying line potential. c. Do not connect two outputs in series or parallel.

Connect the leads supplying 12 VDC to the EPS ter- They may not function properly.

minal strip. Refer to Figure B-3. The supply circuit
should be protected by a fuse or circuit breaker with
the cumrentrating dependent on the loads connected
to the EPS. e. The EPS has been designed to minimize the ef-
fects of electrical noise. However some loads
may exceed the noise immunity limits of the

ol
-

]
=
Q
o]
3
2
o
z
=
b= 1

Load Connections EPS. If this occurs it is more effective 10 sup-

press the noise at the source using properly
Turn off DC power at the source before making con- sized capacitors, diodes or other noise sup-
nections at the EPS. pression techniques.
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OPERATION

DESCRIPTION

The Model 27781-028 EPS Electronic Pressure
- Switch is a component part of your Gorman-Rupp
pump control panel. The EPS is used in conjunction
with an air bubbler type liquid level sensor and is de-
signed to start and stop pumps, valves, or alarms.
The EPS also provides visual indication of wet well
level.

- SECTION C

The major components of the EPS includes the dis-
play, set point trim pots, setpoint display pushbut-
tons, comparators, latches, drivers and output mod-
ules.

The sequence of operation is described below and
illustrated in the block diagram. Refer to Figure C-1.

PRESSURE
INPUT
! EPS BLOCK DIAGRAM :
i
PRESSURE ‘
TRANSDUCER POWER
| SUPPLY :
i
' |
. SETPOINT L) | o OUTPUT |
| DISPLAY MODULE |1 ouTpPUT
: . |PUSHBUTTONS] |COMPARATORS LATCH |+ DRIVER  [* AND
TO LOAD
AND o STATUS
TRIM POTS INDICATOR
1 1
1 - I
SCALING
AND l
DISPLAY
| _ 1
1 i

Figure C-1. Sequence Of Operation

The pressure transducer, display and logic circuitry
requires low voltage DC power only.

The pressure transducer is connected to the air
bubbler line and converts pressure to an electrical
signal proportional to liquid level. This electrical sig-
nal is distributed to the digital display through a scal-
ing circuit which converts the electrical signal to
“feet of water”.

Each output circuit is equipped with two trim pots
which permit adjustment of the output on and off set-
points. Each trim pot is equipped with a pushbutton

which, when depressed, indicates the setpoint on
the digital display.

Inputs to the comparators come from the pressure
transducer and the setpoint trim pots. When the
transducer input equals the setpoint input, the com-
parator toggles the latch.

The comparator circuits are used in pairs so that one
comparator (“ON”) sets the latch and the other com-
parators (“OFF”) resets it. As the transducer signal
rises to the “ON” setpoint, the latch tums “ON” and
stays “ON” until the signal drops below the “OFF”
setpoint. This creates the “window” between set-

OPERATION
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point ON and setpoint OFF during which time the
latch is ON.

The driver takes the low power output from the latch
and amplifies it to activate the output module and
status indicator lights. When activated, the status in-
. dicator illuminates and the output module is turned
ON. The status indicator gives a visual signal that
the output module is turmed ON and the load con-
nected to the output module is energized.

The EPS has eight setpoints and comparators, with
four latches, drivers, and output modules. This al-
lows the control of up to four loads from one sub-
mersible transducer.

STARTUP

a. Disconnect power to the loads. Apply 12VDC
control power to the EPS.

b. Referto adjustment and adjust the ON and OFF
setpoints for each load.

c. After the setpoint adjustments have been
made, apply power to the loads.

d. The operation of the loads is now under control

of the EPS.

ADJUSTMENTS

Before adjusting the setpoints, tum off the power to
the loads. Otherwise, inadvertent starting and stop-
ping of the loads may occur.

Each output onthe EPS has 'ON’ and ‘OFF’ trim pots
and pushbuttons mounted on the front panel to facili-
tate level adjustment.

To adjust the levels refer to the following text and Fig-
ure C-2.

a. Apply 12 VDC control power to the EPS.

b. Move the setpoint selector switch on the EPS
to output A-B-C-D.

NOTE
Switch position for output E-F-G-H is used for op-
tional equipment and is not required with your con-
trol. If the set point selector switch is inadvertently
placed in the output E-F-G-H or DOWN position,
the feet of water display will indicate an insignificant
value. Turn the switch to the output A-B-C-D or UP

position to read wet well level or set points. Switch
position does not effect purmp operation.

c. Pressthe ‘ON'’ set point display pushbutton on
output A, until it clicks. The output A 'ON’ set-
ting will be displayed.

d. Carefully insert the trim pot adjusting too! thru
the rubber insulator to engage the slotted trim
pot shaft of output A ‘ON’.

4\ CAUTION

The set point trim pots are delicate. Do not
pry against them with the tool while making
adjustments.

e. Toincrease the setting, turn the tool clockwise;
to decrease the setting, turn the tool counter-
clockwise. Make certain a positive setting is
displayed on the FEET OF WATER DISPLAY.

f. Press the ‘OFF’ set point display pushbutton,
output A, until it clicks. The output A ‘OFF’ set-
ting will be displayed.

g. Engage the trim pot for output A ‘OFF" as in step
d above.

NOTE
ON Jevels should be set at least 0.3 feet or more
above the OFF levels. Closer settings may cause
short cycling of the loads.

h. Adjustthe ON and OFF set points for outputs B,
C. and D on the EPS repeating adjustments
procedures described for output A.

NOTE
The set points are independent and do not interact
with other set points. The set point display pushbut-
tons may be depressed at any time without effecting
operation.

NOTE
The EPS has been factory calibrated to close toler-
ances. Do not tamper with the zero and span trim
pots. If calibration becomes necessary refer to Sec-
tion D, TROUBLESHOOTING AND TESTING.

PAGEC -2
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EPS CONTROL
OUTPUT STATUS LED
(illuminates when output is “ON”)
SET POINT DISPLAY SWITCH NOTE: SETTINGS MUST BE POSITIVE (+).
(Must be In UP position) IF NEGATIVE (-), TURN SET POINT

POT CLOCKWISE TO DESIRED SETTING.
DIGITAL FEET OF WATER DISPLAY

( e FEET OF WaTen
° n/ ((mmy
3 L{ PROTECTIVE
HANDLES
||
r—?:ﬂ‘.ﬂ‘ CUTRUTS OUTAUTC (—
O CEC—= f@
Pallf el E /
oEIeE©™
_____,__.—J

COUNTER CLOCKWISE

™\ TO LOWER
( N\ CLOCKWISE TRIM POT
OUTP A TO RAISE ADJUSTMENT TOOL
O @ T~ SET POINT
E TRIM POT
F

SET POINT DISPLAY PUSHBUTTON
(Press to read)

Figure C-2. Model 27781-028 EPS Electronic Pressure Switch Set Point Adjustment
PAGEC -3
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TROUBLESHOOTING AND TESTING - SECTIOND

This section is divided into three areas: Preliminary
" Examination, Calibration Procedures, and Circuit

Analysis. Preceeding these three areas is a Trouble- -

shooting Chart which lists Symptoms, Possibie
Causes, Probable Remedies and directs you to the
proper section of this manual.

The troubleshooting and testing procedures shouid
be attempted only by qualified persons familiar with
instrumentation, electricity, and the hazards in-
volved. In addition, the procedures included in cir-
cuit analysis should be attempted only by qualified
persons familiar with linear/digital techniques.

It there are any questions regarding the Model
27781-028 EPS Electronic Pressure Switch which
are not covered in this manual or in other literature

accompanying this unit, please contact your Gor-
man-Rupp distributor, or write:

The Gorman-Rupp Company
PO. Box 1217
Mansfield, Ohio 44901-1217
(419) 755-1011
or
Gorman-Rupp of Canada Limited
70 Burwell Road
St. Thomas, Ontario N5P 3R7
(519) 631-2870

Gormnan-Rupp shall not be liable for defects in work-
manship of any equipment supplied by itin the event
such defects may be the result of work, rework, or
adjustment on the equipment by any person other
than an authorized Gorman-Rupp service represen-
tative.

TROUBLESHOOTING CHART

TROUBLE POSSIBLE CAUSE PROBABLE REMEDY

FEET OF WATER Alr source capacity excessive. See Section B, Installation.
S:ESSPPLSKIDS TO Air line too small or too long. See Section B, installation.
LEVEL CHANGES, Air line too large. See Section B, Installation.

- BUT INDICATES
WRONG LEVELS

Obstruction in air line.

Condensation accumulation in air line
low spot.

EPS out of calibration.

Rod out air line. See Preliminary Ex-
amination, Section D.

Install fraps in all air line low spots.
See Section B, Installation.

See Calibration, Section D.

FEET OF WATER Air line connection on back of EPS loose
DISPLAY or disconnected.

ygﬁg S?J? ET Leak or ioose connection in air bubbler
INDICATES SAME | line.

LEVEL Obstructed air bubbler line.
CONTINUOUSLY

Level fransducer failure.

Tighten connection. See Section B,
installation.

Repair leak or tighten connection.

Rod out air line. See Preliminary

Examination, Section D.
See Circuit Analysis, Section D

TROUBLESHOOTING AND TESTING
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WL-04028-01 EPS CONTROL
TROUBLESHOOTING CHART (cont'd)
TROUBLE POSSIBLE CAUSE PROBABLE REMEDY

FEET OF WATER Set point display switch in wrong posi- | Tumn switch to output A-B-C-D.

DISPLAY tion.

INDICATES SAME

VALUE CONTINU- Connector J4 in EPS loose or discon- Reconnect J4. See Preliminary

QUSLY (NEITHER nected. Examination, Section D.

LEVEL OR SET _

POINTS DISPLAY Set point display switch failure. See Circuit Analysis, Section D.

PROPERLY) .
Set point display pushbutton(s) failure. | See Circuit Analysis, Section D.
Calibration trim pot failure. See Circuit Analysis, Section D.
Feet of water display failure. See Circuit Analysis, Section D.

FEET OF WATER Display connector J3 disconnected. Reconnect J3. See Preliminary Ex-

DISPLAY WILL NOT amination, Section D.

TURN ON

THOUGH QUTPUT Feet of water display failure. See Circuit Analysis, Section D.

AND OUTPUT

STATUS LED’S

FUNCTION

PROPERLY

FEET OF WATER Loss of supply voltage. Apply 12 VDC power. See Section

DISPLAY, OUTPUT, B, Installation.

AND QUTPUT . i . )

STATUS LED'S Loose power connection(s) at terminal | Tighten connection(s). See Section

WILL NOT TURN strip. B, Installation.

ON (EPS APPEARS
DEAD)

Power supply connector J2 discon-
nected.

Reconnect J2. See Preliminary Ex-
amination, Section D.

ALL OUTPUTS FAIL

Loss of supply voltage to output termi-

Apply power to output terminals.

TO TURN ON nals. See Section B, Instaliation.
THOUGH OUTPUT

STATUS LED'S Loose connections at output terminals. | Tighten connection.

ILLUMINATE

ONE OUTPUT FAILS | Loss of supply voltage to output termi- | Apply power to output terminals.
TO TURN ON nals. See Section B, Instaliation.
THOUGH OUTPUT

STATUS LED Loose connections at output termi- Tighten connection.

ILLUMINATES nals.

Failure of load device.

Output fuse biown.

Output module failure.

Repair or replace load device.

See Preliminary Examination, Sec-
¢inn D

SIVTT .

See Circuit Analysis, Section D.

OUTPUT(S) AND
OUTPUT STATUS
LED(S) FAIL TO
TURN ON THOUGH
FEET OF WATER
DISPLAY INDICATES
HIGH LEVEL

Setpoint(s) adjusted too high.

EPS out of calibration.

Readjust setpoint(s). See Section
C, OPERATION.

See Calibration, Section D.

PAGED - 2
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TROUBLESHOOTING CHART (cont’d)
TROUBLE POSSIBLE CAUSE PROBABLE REMEDY
OQUTPUT(S) AND Connector J5 in EPS loose or discon- Reconnect J5. See Preliminary
OUTPUT STATUS nected. Examination, Section D.

LED(S) FAILTO
TURN ON THOUGH
FEET OF WATER
DISPLAY INDICATES
HIGH LEVEL (cont'd)

Setpoint trim pot failure.
Comparator failure.

Latch failure.

Driver failure.

Output status LED failure.
Output module failure.

See Circuit Analysis, Section D. -
See Circuit Analysis, Section D.

See Circuit Analysis, Section D.
See Circuit Analysis, Section D.
See Circuit Analysis, Section D.

See Circuit Analysis, Section D.

OUTPUT(S) STAYS
ON CONTINUOUSLY
THOUGH OUTPUT
STATUS LED(S) IS
(ARE) OFF

Leakage current through output mod-
ule.

Load connected to output is too small.

Output module failure.

Approximately 5mA ieakage current
is normal.

Revise wiring 1o drive load through
electromechanical relay.

See Circuit Analysis, Section D.

OUTPUT(S) AND
OUTPUT STATUS
LED(S) STAY ON
THOUGH FEET OF
WATER DISPLAY
INDICATES LOW
LEVEL

Setpoint(s) adjusted too low or to a
negative level.

EPS out of calibration.
Setpoint trim pot failure.
Comparator failure.

Latch failure.
Driver failure.

Readjust setpoint(s). See Section
C, OPERATION.

See Calibration, Section D.
See Circuit Analysis, Section D.
See Circuit Analysis, Section D.

See Circuit Analysis, Section D.
See Circuit Analysis, Section D.

SET POINT(S) WILL

Set point display switch in wrong posi- Tumn switch to output A-B-C-D.
NOT DISPLAY tion.
Connector J4 in EPS loose or discon- Reconnect J4. See Preliminary Ex-
nected. amination, Section D.
Set point trim pot faiiure. See Circuit Analysis, Section D.
Set point display pushbutton(s) failure. See Circuit Analysis, Section D.
SETPOINT(S) Setpoint trim pot failure. See Circuit Analysis, Section D.
WILL NOT AD-
JUST THOUGH
SET POINT
INDICATED ON
FEET OF
WATER DISPLAY
EPS WILL NOT Calibration test set-up incorrect. Check set-up. See Calibration, Sec-
CALIBRATE tion D.

Voltage reference diode failure.

Calibration trim pot failure.

See Circuit Analysis, Section D.

See Circuit Analysis, Section D.

TROUBLESHOOTING AND TESTING
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PRELIMINARY EXAMINATION

" These procedures should be attempted
only by qualified persons familiar with
instrumentation, electricity, and the
hazards involved. :

Test equipment and tools required.

e VOM meter
e Testlamp, 7 to 15 W, 12 V incandescent
e Trim pot adjusting tool

® Straight blade screwdriver - 3/16 X 4 inches
long

Set Point Adjustment Check

Many times, errors in EPS operation can be attrib-
uted to incorrect adjustment of set points. Refer to
Adjustments, Section C. Make certain OFF settings
are lower than ON settings and that they are posi-
tive. Negative settings will cause the outputs to re-
main on continuously. When attempting to display
and adjust outputs, make certain the output display
switch is in the up position (up to display A-B-C-D).

Alr Line Check

a. Air line leaks:

Visually inspect and tighten all suspected con-
nections. Soapy water may be brushed oncon-
nections outside the contro! panel. Howevey, it
is not recommended to use soapy water inside
electrical enciosure. Dangerous electric shock
or damage to electrical components may oc-
cur.

The air bubbler line in the wet well should be
constructed of non-corrosive material. Howev-
er, check to make certain the line has not cor-
roded through. See internal Inspection, Sec-
tion D, for checking the air line inside the EPS.

b. Air line obstruction:

Components in the level control systemare
not designed to withstand high air pressur-
es. Do not exceed 15 psi air pressure to
clear a clogged air bubbler pipe.

Condensation build-up inside the air line will
obstruct air flow. Lines should be installed
sloping toward the wet well allowing conden-
sate drainage. Condensate traps should be in-
stalled in any low spots. See Section B, IN-
STALLATION.

NOTE
Condensation cannot be blown out of low spots in
the line with an air compressor. As soon as the air is
removed, the condensation will again “pool” at the
low spot.

Grease or sludge may build up in the end of the
air line at the bottom of the wet well. Remove
the clean-out plug and “rod-out” the air line.
Never use an air compressor {0 blow out the
line.

Electrical Connectlons

a. Input power check

Take care not to come in contact with live termi-
nals and check the input power across terminal
number 1 and 2. See Section |, Figure {~1. Voit-
meter reading should be 12VDC £ 10%. If no
voltage is present, check the supply for open
switches, fuses, or circuit breakers. Check for
disconnected leads. If the voltage is low, check
for loose or comoded connections. Check the
voltage at the source. If no voltage is present or
voltage is high or low, contactthe electric utility.

o

Power to outputs check

il S 3 5 14

Take care not to come in contact with live termi-
nals and check the power {o the output termi-
nal(s). See Section |, Figure -1 and I-2. Using
a voltmeter, check across terminal A and 2, B
and 2, C and 2, and so on until all cutputs used
have been checked. Voltmeter readings should
be 12 VDC &£ 10%. If no voltage is present,
check the supply for open switches, fuses, or

PAGED -4
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circuit breakers. Check for disconnected
leads. If the voitage is low, check for loose or
corroded connections. Check the voltage at
the source. If no voltage is present or voltage is
high or low, contact the electric utility.

. Power from outputs check

Take care not to come in contact with live termi-
nals and check the power from the output termi-
nal(s). A 7 to 15 watt, 12 V incandescent test
lamp can be used. Do not use a voltmeter or
neon test lamp. Leakage current through the
solid state outputs will cause voltage to be
present even when the output is off if the test
device is a small load. Using the test lamp,
check across terminal A’ and 2. See Section |,
Figure I-1. Adjust the output A “ON” trim pot un-
til the output status LED illuminates. The test
lamp should also illuminate. Adjust the output
“A” frim pots until the output status LED tums off.
The test lamp should also tum off. Continue
checking across terminals B’ and 2, C’ and 2,
etc., until all outputs have been checked. Ifthe
test lamp functions as described above, yetthe
connected load does not tun on and off as re-
quired, check the wiring to the load. Also check
to make certain the connected load is not mal-
functioning.

If the test lamp does not illuminate with the out-
put ON, see internal inspection, Section D, to
check the output fuses.

If the test lamp remains on continuously even
though the output status LED is off, the output
module may be shorted. See Circult Analysis,
Section D.

Internal inspection

a. Turn off all power to the EPS. Remove the EPS

housing. See Figure D-1.

e Tag and disconnect the leads connected to
the terminal strip.

e Remove the four protective handle mounting
screws. These screws also secure the hous-
ing to the stainless steel front panel.

e Gently pull the housing away from the front
panel. Check that wiring does not hang up on
internal components.

e Wires are long enough to permit approxi-
mately 3 inches (76,2 mm) of separation be-
tween the housing and circuit board.

TROUBLESHOOTING AND TESTING
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HOUSING PROTECTIVE HANDLE .
MOUNTING {cnsws
_ S S FRONT PANEL
— o _
L L J——\% )
S
D
SPAN ZERO ]

Figure D-1. Housing Removal

b. Check EPS output fuses FA, FB, FC, and FD. making certain they are properly seated. See
See Figure D-2. Use an ohmeter and check Figure D-2. Do not wiggle connectors J3, J4, or
continuity across each fuse. Correct the cause J5 as the mating pins are easily bent.
and replace any blown fuses. See Section E,

REPAIR. Reassemble the EPS in reverse order and retum to

service. If the problem can not be isolated, contact
c. Check the EPS connectors J2, J3, J4 and J5 the factory or proceed with circuit analysis.

PAGED - 6 TROUBLESHOOTING AND TESTING
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POWER OUTPUT
SUPPLY FUSES HOUSING
CONNECTOR J2 L

NN
=T

L A i
DISPLAY EPS/EPSX \
FRONT ~  OUTPUT STATUS
CONNECTOR J3  INTERCONNECT J4 T PANEL LED CONNECTOR J5
FEET OF

PROTECTIVE HANDLE

WATER DISPLAY

Flgure D-2. Internal Inspection

CALIBRATION

The EPS and submersible transducer have beenfac-
tory calibrated before shipment and are accurate to
within £ 0.1 foot water. Field calibration is not nor-
mally required unless components have been re-
placed as noted in Section D, Clreuit Analysis and
Section E, Repair.

Test equipment and tools required:

a. Make certain the EPS is grounded and the con-
trol power leads are connected. See Figure
D-3.

b. Using the necessary tubing and fittings, con-
nectthe air source, needle valve, EPS and mer-
cury manometer together. See Figure D-3. A
gauge may be substituted for the mercury ma-
nometer. However, the EPS is only as accurate
as the instrument used for comparison.

Components in the EPS are not designed
to withstand high pressure. The low pres-
sure air source must not exceed 15 psi.

TROUBLESHOOTING AND TESTING
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NEEDLE VALVE

EPS

R {:>
SOURCE @

m>|'

7 PSI MAX. PRESS. 5 5
5 SCFH MAX. FLOW

CAUTION -

THS COVER RLATE BT
& PETALID FIR PROPER
CORTRAOL. CPERATIGG

@ ®
f_;:.-'.':_'i I’""“I

~~~~~~~~

EEEEEEEEEEE e

[D ‘ A\ 3
L \\_+12vpc

i NEG.

SPAN UNIT TO 12.0 FT. W.C.
EXAMPLE:

A 1 INCH Hg. = 1.133 FT. W.C.
THEREFORE 10.6 IN. Hg.
10.6 X 1.133 = 12.0098

OR
12.0 FT. W.C.

10.6 IN. Hg.

IF A PRECISION GAUGE
1S USED:
1 PSI = 2,307 FT. W.C.
THEREFORE 5.20 PSI

5.2X 2.307 = 11.9964
I oR

12.0 FT. W.C.

MERCURY MANOMETER ~NOTE: THE EPS IS ONLY AS

OR ACCURATE AS THE INSTRUMENT
PRECISION GAUGE USED FOR COMPARISON

Figure D-3. Span Adjustment
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Callbration

a. Remove the plugs concealing the zero and
span trim pots. See Section |, Figure I-1.

b. Turn offthe air supply and open the bleed valve
to release all pressure in the pneumatic line.
Make certain the manometer reads zero. Tum
on 12 VDC control power to the EPS.

c. Observe the feet of water display on the EPS.
Use the trim pot adjusting tool and tum the zero
pot until the display reads + 00.0. Clockwise
increases the reading, counterclockwise will
decrease the reading.

d. Tum on the air supply and slowly adjust the
bleed valve until the mercury manometer reads
8 to 12 inches difference between column
heights. Muitiply the manometer reading by
1.133 and adjust the span pot until the product
is indicated on the feet of water display. See
Figure D-3. Clockwise will increase the read-
ing, counterclockwise will decrease the read-

ing.

e. The span and zero pots are interactive. Repeat
steps ¢ and d at least three times or until both
the zero and span settings are achieved.

f. Linearity is not adjustable but may be checked
at one or two intermediate points. Again, muiti-
-ply the manometer reading by 1.133. The prod-
uct should display within £ 0.1 foot.

When calibration is completed, replace the calibra-
tionplugs. Place the submersible transducer back in
service. See Section B, INSTALLATION. Check the
output ON and OFF settings and readjust if neces-
sary. See Section C, OPERATION.

If the EPS will not zero and span properly or is not
linear within tolerance, proceed to Circult Analysis
or contact the factory.

These procedures should be attempted
only by qualified persons familiar with
linear/digital techniques, instrumenta-

tion, electricity, and the hazards in-
volved.

Test equipment and tools required:

@ Digital voltmeter with spring hook test leads
(Keithiey #130 or equivalent, 10 megohms in-
put impedance on DC scales)

@ |ogic probe (OK #PRB-1 or equivalent, above
DVM may be substituted)

e 12" jumper with spring hook probes

e |C test clips (AP #TC-8 and TC-16 or equiva-
lent)

e Straightblade screwdriver - 1/8 X3 inches long
and 3/16 X 4 inches iong

e Testlamp, 7 to 15 W, 12 V incandescent

e Test equipment and tools listed under calibra-
tion

The procedures described in Clrcuit Analysis
should not be conducted under field conditions. Cir-
cuit analysis should be performed in a relatively
clean area on a bench or table with a non-conduc-
tive surface. Some components are static sensitive
and will be damaged if handled without first dis-
charging your body to a metal object. Do not per-
form these procedures in a carpeted room.

Each step should be performed in the order listed.
When a problem is found and corrected, repeat the
Operational Check. If the EPS still does not operate
correctly, continue circuit analysis where you left off.

Operational Check

a. Construct operational check set up Figure D-4,
and calibrate the EPS as described previously
in CALIBRATION.

b. Adjustthe ON setpointsto 4.0 feet and the OFF
setpointsto 2.0 feet. Each setpoint potentiome-
ter should be linear as it is adjusted with no dis-
continuities. The setpoints must be dispiayed
on the digital FEET OF WATER display, when
each setpoint pushbutton is pressed. Setpoint
adjustment procedures are presented in Sec-
tion C, OPERATION.

c. Slowly closethe needle valve. Thevalve onthe
FEET OF WATER display should rise as the
pressure in the pneumatic | ine increases, and

TROUBLESHOOTING AND TESTING
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should correspond to the value on the mercury
manometer. As the pressure increases to the

e. The output status LED’s must also tum on and
off with the output test lights.

ON setpoints, the output test lights should illu-

minate.

d. Slowiy open the needle valve. The valve onthe
FEET OF WATER display should drop as the
pressure in the pneumatic line decreases, and
should correspond to the vaiue on the mercury

If the EPS fails to perform as described in the Opera-
tional Check, disassembie the housing and pro-
ceed with Circult Analysis. See Section D, Internal
Inspection, for disassembly procedures.

After housing removal, attach a temporary ground
jumper from the housing to the stainless steel front
panel.

manometer. As the pressure decreases to the

OFF setpoints, the output test lights should tum

off.

Refer to Figure E-2 and E-3 for component and test
point locations.

NEEDLE VALVE
EPS
el A o5 d
1 T ¥ 1 e
7 PSI MAX. PRESS. T 5 =
5 SCFH MAX. CAUTION -
FLOW oo T
2 o
18] 8
(D SR ATAVREN 4 CA) ) C]
el e
720 12 VDC +1
.
— —
s 12 V TEST LAMP SHOWN
L, CONNECTED TO OUTPUT A.
B RECONNECT TO B; C; ETC.
WHEN CHECKING REMAINING
o OUTPUTS.
MERCURY —1
MANOMETER L2
OR L
PRESSURE .
GAUGE l

Figure D-4. Operation Check
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§ Volt Power Supply

Refer to the flow chart, Figure D-5, when checking
the 5 volt power supply.

a. Check the regulated side of the 5 volt power
supply. Turmn control power OFF and disconnect
connector J3A. Do not wiggie the connector as
the mating pins are easily bent. Connect the

positive lead of a digital voltmeter (DVM) to Pin
1 of J3. Connect the DVM negative lead o TP1.
See Figure E-2. Reconnect J3A to J3 taking
care not to disturb the positive DVM lead. Tum
control power on. Correct voltage is 5.0 VDC +
.25V. Turn control power off and disconnect test
leads. Make certain J3A is properly seated to
J3.

TROUBLESHOOTING AND TESTING
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CHECK REGULATED
5V POWER SUPPLY

STEP a
VOLTAGE | VOLTAGE
INCORRECT | CORRECT
- | L
CHECK UNREGULATED
5V POWER
STEP b
VOLTAGE | VOLTAGE
INCORRECT | CORRECT
l >
|
REPLACE IC9, 5V
REGULATOR
REPEAT STEP a
VOLTAGE | VOLTAGE
¥ INCORRECT | CORRECT
- o]
CHECK REGULATED 5V
POWER UNLOAD
STEP ¢
VOLTAGE | VOLTAGE
INCORRECT | CORRECT
]
REPLACE FEET OF WATER
DISPLAY (SEE REPAIR)
REPEAT STEP a .
v VOLTAGE | VOLTAGE
INCORRECT | CORRECT
<y -
INSPECT PRINTED GIRCUIT
BOARDS & CONNECTORS
FOR SHORTS. CORRECT
SHORTS REPEAT STEP a
VOLTAGE | VOLTAGE
INCORRECT | CORRECT
| ¥
]
* -
NO FURTHER CHECKS OF
RSEJ;':&EA%VSQSVBV&R - 5V POWER SUPPLY REQ'D
SEE REDAI PROCEED WITH
CIRCUIT ANALYSIS

Figure D-5. 5 Volt Power Supply Check
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b. Check the unregulated side of the 5 volt power

supply. Tum control power OFF. Connect the
DVM positive lead to TP2, Figure E-3 and the
negative lead to TP1, Figure E-2. Tum control
power on. Correct voltage is 9.3 VDC £ 1.0 V.
Tum control power OFF and disconnect test
leads.

. Check the regulated side of the 5 voit power '

supply unloaded. Tum control power OFF and
disconnect connector J3A. Do not wiggle the
connector as the mating pins are easily bent.
Connect the DVM positive lead to Pin 1 of J3.
Connect the DVM negative lead to TP1. See
Figure E-2. Do not reconnect J3A to J3. Tum
control power ON. Correct voltage is 5.0 VDC
=+ .25V. Tum control power OFF and disconnect
test leads. Reconnect J3A to J3.

. Check the unregulated side of the power sup-

ply. Tum control power OFF. Connect the DVM
positive lead to TP4 and the negative lead to
TP1, Figure E-2. Tum control power ON. Cor-
rect voltage is 12 VDC £ 3 V.

. Check the regulated side of the 10 volt power

supply unioaded. Tum control power OFF. Con-
nect the DVM positive lead to TP3 and the neg-
ative lead to TP1, Figure E~2. Remove IC1 from
its socket by gently prying with a small screw-
driver, Figure E-2. Turn control power ON. Cor-
rect voltage is 10.0 VDC =+ .6 V. Turn control
power OFF. Continue checking the voltage in
this manner, removing IC2 through IC7 one at a
time untif the defective IC is found.

10 Voit Power Supply

Refer to the flow chart, Figure D-6 when checking
the 10 volt power supply.

a. Check the regulated side of the 10 volt power

IC5 and IC6 are static sensitive. Take pre-
cautions when handling to prevent compo-

supply. Tum control power OFF. Connect the
DVM positive lead to TP3 and the negative lead
to TP1, Figure E-2. Tum control power ON. Cor-
rect voltage is 10.0 VDC + .6V. Tum control
power OFF and disconnect test leads.

nent damage.

Replace any defective IC’s and retum good IC’s to
their sockets. Take care o alignthe IC notch ormark-
ing with the notch in the socket.

TROUBLESHOOTING AND TESTING
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CHECK REGULATED
10V POWER
STEP a

VOLTAGE VOLTAGE
INCORRECT | CORRECT

- ] -

CHECK UNREGULATED
12V POWER
STEP b
VOLTAGE | VOLTAGE
INCORRECT | CORRECT
1 -
|
REPLACE IC8, 10V
REGULATOR
REPEAT STEP a
VOLTAGE VOLTAGE
| INCORRECT | comrrect | ¥
- L |
CHECK REGULATED 10V
POWER UNLOADED
STEPc&d
VOLTAGE | VOLTAGE
INCORRECT | CORRECT
"
REPLACE ANY DEFECTIVE
COMPONENTS FOUND
REPEAT STEP a 4
¥ VOLTAGE | VOLTAGE
INCORRECT | CORRECT
- | | -

INSPECT MAIN BOARD &

CONNECTORS FOR SHORTS

CORRECT SHORTS
REPEAT STEP a

VOLTAGE VOLTAGE
INCORRECT | CORRECT

e

|
!

REPLACE 10V REGULATOR

NO FURTHER CHECKS OF
10V POWER SUPPLY REQ'D
RE-CALIBRATE EPS IF

D1, D2, C1, C2, C3, C4, &
5V POWER SUPPLY
(SEE REPAIR)

- 10V REGULATOR HAS
BEEN REPLACED. PROCEED
WITH CIRCUIT ANALYSIS

Figure D-6. 10 Volt Power Supply Check
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clockwise until the feet of water display retums
to the original value. If large increases or dis-
continuities oceur, tum control power OFF and
replace the span pot. Recalibration is neces-
sary if the span pot is replaced.

Feet Of Water Display

a. Tum conirol power OFF and disconnect con-
nector J3A. Do not wiggle the connector as the
mating pins are easily bent. Connect the DVM
positive lead to Pin 4 of J3 and the negative
lead to Pin 3 of J3, see Figure E-2. Reconnect
J3A to J3 taking care not to disturb the DVM Set-point Display Pushbuttons
leads. (PB1,2,3,4,5,6,7,8)

a. Tum control power OFF. Position the EPS up-
side down with circuit side of main board up.

b. Setthe DVM scale to 200mVDC and turn control
power ON. Note that imV = 0.1 foot of water.
Compare the reading on the DVM with the feet
of water display. Siowly increase and decrease b. Check the resistance through the EPS setpoint

pressure on the transducer. See Figure D-4. dispiay pushbuttons. Set the DVM to the lowest
The DVM and feet of water display shou!d read resistance scale and connect one lead to set-
relatively close but not necessarily the same point display pushbution for A OFF nomally
value. However, the two readings should track closed. Connect the other probe to setpoint
together as the pressure increases or de- disptay pushbutton for D ON common. See Fig-
creases. Tum conirol power OFF and replace ure E-2.

the feet of water display if it fails o follow the

DVM by excessive amounts. See Section E, NOTE

REPAIR. The printed circuit assembly is coated with a mois-

ture sealer. Scratch through this coating on the
NOTE pushbutton terminals to ensure good contact.
The DVM and FEET OF WATER display values may
differ an amount equal to their tolerances.

¢. Observe the DVM reading. The cormect resis-
tance is 20 OHMS or less. If it exceeds 20
OHMS, test each pushbutton individually from
common to normally ciosed until the defective
pushbutton is found. The maximum allowable
resistance for one pushbutton is 2.5 OHMS.
See Section E, REPAIR.

Zero Calibration Trim Pot (P10)

a. Remove all pressure from the transducer by re-
moving it from the wet well. Tum control power
ON. ’

d. Connect the DVM leads to common and nor-
mally open for each pushbutton. Depress the
pushbutton and observe the DVM reading. The
maximum allowable resistance with the button
depressed is 2.5 OHMS. See Section E, RE-
PAIR.

b. Observe the Feet of Water display. Tum the
Zero trim pot clockwise 2 to 3 turns, then coun-
terclockwise until the Feet of Water display re-
tums to 00.0. The reading should increase, then
decrease slowly. If large increases or disconti-
nuities occur, tun control power OFF and re-
place the Zero calibration trim pot. Recalibra-
tion is necessary if the trim pot is replaced. EPS Interconnect Assembly

a. Tum control power OFF. Position the EPS up-
side down with circuit side of main board up.

a. Tum control power ON.
b. Check the resistance of the interconnect as-

b. Refer to calibration and Figure D-3. Select a sembly in the EPS. Set the DVM to the lowest

span value similarto the example and apply the
equivalent pressure to the transducer. -

c. Observe the FEET OF WATER display. Tum the

span pot clockwise 2 to 3 tums, then counter-

resistance scale. All readings should be below
1.0 OHM.

. Locate the soldered connections of J4. See

Figure E-2.

TROUBLESHOOTING AND TESTING
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NOTE

The printed circuit assembly is coated with a mois-
ture sealer, Scratch through this coating to ensure
good contact.

d. Positionthe set point display switchto A-B-C-
D and check the following:

J4, Pin 110 J4, Pin 2.

e. If anyreading exceeds 1.0 OHM, replacethein-
terconnect assembly. See Section E, REPAIR.

Voltage Reference Dlode (VR)

a. Tum control power OFF and disconnect con-

' nector J3A. Do not wiggle the connector as the
mating pins are easily bent. Connect the DVM
positive lead to Pin 6 of J3 and the negative

lead to Pin 7 of J3, Figure E-2. Tumn control
power ON. Correctvoltage is 1.25VDC + .08 V.

b. If the reading is not acceptable, tum control
power OFF and repiace the voltage reference
diode, VR. See Section E, REPAIR. Reconnect
connector J3A. Recalibration is necessary if
the voltage reference diode is replaced.

Transducer

-a. Tum control power OFF. Connect the DVM posi-
tive lead to the setpoint display pushbutton for
A OFF nomally closed. Connect the negative
lead to TPI, Figure E-2.

b. Tum control power ON, apply pressure to the
fransducer, Figure D-4, and compare applied
pressure to the transducer voltage output in
Table D-7.

TRANSDUCER VOLTS
1.5vDC £ .3V
441 | 217] 5 | Voltage @ Zero + 1.1VDC £+ 2V
882 | 4.33] 10| Voltage @ Zero + 22VDC &= .3V

IN.HG| PSI | W.C

Tabie D-7

c. Tum control power OFF and disconnect test
leads.

d. Replace the transducer if the results obtained
do not agree with the tabulation. See SectionE,
REPAIR. Recalibration is necessary if the
transducer is replaced.

Setpoint Trim Pots (P1, 2,3, 4, 5,6, 7, 8)

a. Tum control power ON and tum the setpoint dis-
play switch to A-B-C-D. Depress the set point
display pushbutton for A OFF and slowly adjust
the set point trim pot from minimum to maxi-
mum.

b. Observe the Feet Of Water dispiay. The reading
should increase slowly. If large increases or
discontinuities occur, tum control power OFF
and replace the set point trim pot. See Section
E, REPAIR.

¢. Continue checking the remaining trim pots in
this manner.

Comparators (IC1, 2, 3, and 4)

When checking the comparator chips, use the 8-pin
IC test clip to extend the pins to an accessibie posi-
tion. Make all checks using a logic probe or the rec-
ommended DVM. Connect the negative lead to TP1
and the positive lead to the pin being checked.

a. Connect to the air bubbler pressure connec-
tion, Figure D-4. Tum the control power ON.
Adjust all ON setpoints to 3.0 feet and all OFF
setpoints to 1.0 feet.

b. Adjust the pressure to the EPS to some value
greater than 3.0 feet and check the comparator
pins to Table D-8. Refer to Figure E-2 for com-
parator and pin locations.

EPS PIN LOGIC | VOLTS,
OUTPUT | COMPARATOR | NO. LEVEL DC
A 1C1 7 “1° >V
B IC2 1 1" >V
c IC3 7 1" >8v
D IC4 1 1° >8V
Tabie D-8

c. Replace defective comparators. See Section
E, REPAIR.

d. Adjust the pressure to the EPS to some value
less than 1.0 foot and check the comparator
pins to Table D-9. See Figure E-2.

PAGED - 16
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EPS PIN | LOGIC | VOLTS, EPS PIN | LOGIC | VOLTS,
OUTPUT | COMPARATOR | NO. | LEVEL DC QUTPUT LATCH NO. | LEVEL DC
A IC1 1 1" >V A IC5 4 R >0V
B Ic2 1 0" <0.7V B IC5 10 1" >V
c ic3 1 “q >V c IC6 4 4 >0V
D IC4 1 “0" <07V D ics 10 “4° >9v
A IC1 7 “0" <0.7V A IC5 1 0" <0.7V
B ic2 7 “1” >V B IC5. 13 0 <07V
c IC3 7 “0" <07V c 1C6 1 0 <0.7V
D IC4 7 i >9V D IC6 13 0" <07V
Table D-11
Table D-9

e. Replace defective comparators. See Section
E, REPAIR.

Latches

When checking the latch chips, use the 16-pin IC test
clip to extend the pins to an accessible position.
Make all checks using a logic probe or the recom-
mended DVM. Connect the negative ieadto TP1 and
the positive lead to the pin being checked.

a. Connect to the air bubbler pressure connec-
tion, Figure D-4. Tum control power ON. Adjust
all ON setpoints to 3.0 feet and all OFF set-
points to 1.0 feet.

b. Adjust the pressure to the EPS to some value
greater than 3.0 feet and check the latch pins to
Table D-10. Refer to Figure E-2 for latch and

pin locations.
EPS PIN | LOGIC | VOLTS,
OUTPUT LATCH NO. | LEVEL DC
A IC5 6 1 >oV
8 IC5 8 4" >QV
Cc IC6 8 “1" >V
D IC6 8 ‘1 >qV
A ICs 1 1 >V
B IC5 i3 1" >V
C 1C8 1 1" >9V
D IC8 13 “1" >89V
Table D-10
c. Replace defective latches. See Section E, RE-
PAIR.

¥ i b

e
less than 1.0 feet and check the latch pi
Table D-11. See Figure E-2.

Q

Adjust the pressure 1o the EPS to som

e. Replace defective laiches. See Section E, RE-
PAIR.

Driver (IC7) And Output Modules

When checking the driver chip, use the 16-pin IC test
clip to extend the pins to an accessible position.
Make all checks using a logic probe or the recom-
mended DVM. Connect the negative leadto TP1 and
the positive lead to the pin being checked.

a. Connect to the air bubbler pressure connec-
tion, Figure D-4. Tum control power on. Adjust
all ON setpoints to 3.0 feet and all OFF set-
points to 1.0 feet.

b. Adjust the pressure to the EPS to some value
greater than 3.0 feet and check the driver pins
to Table D-12. Refer to Figure E-2 for driver and
pin locations.

EPS ic7 APPROX 167
OUT-| INPUT | LOGIC | VOLTS, | OUTPUT| LOGIC | VOLTS
PUT | PINNO.| LEVEL De PIN NO. | LEVEL De

A 7 “1" v 10 0 <1.5V

B 6 “1° v 11 0" <1.5V

C 2 “1" v 15 ‘07 <15V

D 4 “1" v 14 “0° <15V
Table D-12

¢. If the results of the driver check do not agree
with the table, tum control power OFF and
ground the IC7 output pin in question. LE.,
place a jumperfromTP11t01C7 pin 10, 11, 15, or
14, Figure E-2

d. Observethe 12VDC test lamp, Figure D-4, and
turn control power on. if the output module tums
on as evidenced by the test lamp, turn control
power off and replace the defective driver IC7.
See Section E, REPAIR.

e. If the output module does not tun on, turm con-
trol power off and remove the TP110 IC7 jumper

TROUBLESHOOTING AND TESTING
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from step ¢ above, Disconnect connector J5A,
Figure E-2 and jumper J5 pins of the output in
question. See Table D-13. Do not wiggle the
connector as the mating pins are easily bent.

f.

Observe the 12 V test lamp, Figure D-4, and
tumn control power on. If the output module tums
on as evidenced by the test lamp, tum control
power off and replace the defective status LED.
See Section E, REPAIR.

EPS JUMPER
OU?UT 45 :'t: 7"0' g. Ifthe output module does not tum on, tum con-
B 0t 6 trol power OFF and replace the defective out-
c 10t5 put module. See Section E, REPAIR.
D 1to4 v |
h. Disconnect the jufnper(s) from J5 pins and re-
Table D-13 connect J5A.
PAGED - 18 TROUBLESHOOTING AND TESTING
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REPAIR - SECTION E

Install and operate this equipmentin ac-
cordance with the National Electric
Code and all lecal codes. Ground the
units before applying line potential.

If there are any questions regarding the Model
27781-028 EPS Electronic Pressure Switch which
are not covered in #is manual or in other literature
accompanying this unit, please contact your Gor-
man-Rupp distributoz, or write:

The Gomsan-Rupp Company
PO. Box 1217
Mansfield, Ohio 44901-1217
(4%9) 755-1011
or
Gorman-Rapp of Canada Limited
76 Burwell Road
St. Thomas, Ontario N5P 3R7
(5%8) 631-2870

Gorman-Rupp shatinot be liable for defects in work-
manship of any equigment supplied by it in the event
such defects may be the result of work, rework, or
adjustment on the aquipment by any person other
than authorized Gasman-Rupp-service representa-
tive.

EPS repair instructions are keyed to the parts list,
schematic drawing, and Figure E-1 through E-6.

All repair procedures are performed with power
OFF. Most repair work will require disassembly. Re-
ferto Section D, Internal Inspection for housing dis-
assembly procedures. '

The procedures described in Repair should not be
conducted under field conditions. Repair should be
performed in a relatively ciean area on a bench or
table with a non-conductive surface. Some compo-
nents are static sensitive and will be damaged if
handled without first discharging your body to a met-
al object. Do not perform these procedures in a car-
peted room.

Test equipment and tools required:

@ Fine tip soldering iron (Ungar #6803 with 18
watt #6918 heat capsule or equivalent)

® Solder sucker

e Heat sink

@ Solder aid tools - reamer, scraper, wire brush
e Small diagonal cutters

@ Nut driver - 1/4 inch and 5/16 inch

e Straightblade screwdriver-1/8 X3 inches'Iong
‘and 3/16 X 4 inches long ‘
3 4
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Figwe E-1. Model 27781-028 EPS Electronic Pressure Switch
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Figure E-4. Feet Of Water Display Assembly Part No. 27788-303
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Figure E-5. EPS Interconnect Assembly Part No. 27788-304
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EPS CONTROL
PARTS LIST
Model 27781-028 EPS Electronic Pressure Switch
ITEM PART MAT'L
NO. PART NAME NUMBER CODE Qry
1 HOUSING (WITH ACCESS COVER) 27786-338 @ -—-—- 1
2 PROTECTIVE HANDLE 27788-305 2 --—-- 2
3 EPS FRONT PANEL 27788-325 @ 0 —me—m 1
4 STATUS LED (LA, B, C, D) 27788-327  ————- 4
5 GROMMETT 27788-328 2 -——- 8
6 FERRULE 27788-306 @ -——- 4
7 CALIBRATION PLUG 27788-329 2 -———- 2
8 GROUND SCREW 27281-301 =0 o————- 1
9 EPS LABEL KIT ~ AIR BUBBLER 27788-350 @ -———- i
10 *  12VDC MAIN BOARD ASSY - AIR BUBBLER 27788-348 @ -——- 1
11 200 VDC OUTPUT MODULE 27788-344 @ -————- 4
(1A OPTO 22 #DC200MP)
12 SET POINT TRIM POT 27788-347 = -———- 8
(P1,2,3,4,5,6,7,8
13 SET POINT DISPLAY PUSHBUTTON 27788-314 e 8
(PB1,2,3,4,5,6,7,8)
14 ZERO CALIBRATION TRIM POT (P10) 27788-312  ~ ————- 1
15 VOLTAGE REFERENCE (VR) 27788-308 @ ———— 1
16 SPAN CALIBRATION TRIM POT (P9) 27788-311 ————- i
17 PRESSURE TRANSDUCER (XD) 27788-313 @ ————- 1
18 10 VOLT REGULATOR (IC8) 27788-343 2 -————- 1
(NATIONAL SEM! #L.M2940-10)
19 ** LATCH (ICS, 6) 27788-332 ~ -——— 2
20  ** DRIVER (IC7) 27788-333  ———- 1
21 *% COMPARATOR (IC1, 2, 3, 4) 27788-334 = ———— 4
22 **% QOUTPUT FUSE (FA, B, C, D) 27788-345 0 o————- 4
23 *x%5 VOLT POWER SUPPLY ASSY 27788-342 @ -———- 1
24 5 VOLT REGULATOR (IC9) 27788-316 @ ————- 1
25 FEET OF WATER DISPLAY ASSY (DPM, J3A) 27788-303 2 ————- 1
26 EPS INTERCONNECT ASSEMBLY 27788-304 _— 1
(SW1, J4A, J6)
* includes all components assembled as shown in Figure E-2.
* 3k Not packaged individually. Order spare parts kit No. 27788-346. includes one (1) item 19, 20, and 21
and two (2) item 22.
* ¥ includes all components assembled as shown in Figure E-3.
NOTE: Refer to schematic for component values not listed above.

REPAIR

PAGEE -5




EPS CONTROL

WL-04029-01

- 994

AN

2, 09% SMNOL A vV 15195 SMOOL
®a | O -on Y48 pLoL—" [ T2 wia'vE 0L
4432 (ro
' Y &
. o | & .
T

9o

ml. (e 91

”ll (w30

- Grad

Ll
[35°)

H:\ul\«L Aare

|
|
| & et
|
|

Hl (my)

- 2%d

Ty

194

N A 22 T
{ots
w28 "

REPAIR

Figure E-6. Model 27781-028 EPS Schematic

PAGEE -6




WL-04029-01

EPS CONTROL

‘T AVAVAOBDOW
M SANTYA BOINIVAYD Y “LLVAR Wy ‘%3 T’ SWHO
™ SMIWA BOLS\BAR VTY ‘ATION BBABINLD SST W0 |

S31.0n
20A O+
“h AG+
4. idl = ﬂ
ar o — H Yok
h 2] ¥ 81 L .- .
.y e e RS eS o
==
_.A-U ﬁ _.é,u . |l— . (ﬁh_ er maa »3
2 “m ; [—————0NS» o y0m
23 [on p.uu oAl
&
l,._ 3 r_; N LEY)
Y
3 -
AU+ 04—y m 24 wag 3 =
23 i < ~o)
BT s | . M 2w < w.> _ ¢
2 : %oT 2 ¢ - L b WA
T - e
w >ﬁ~n_u sy h..u
I An < -
J&W.Mﬁkon EXR] b IR s S - Wt
5 dj:%ﬂﬂ_ Nwﬂ O.rmu ZUZMMAﬂQUM WOOnwt X g 1" D Sl —»\’ e . —] )
TSRSV 113va A
IW.
| ro?z.%_o \ﬁr *m ,»,«uwh
. -7 w
ﬂl"’\\
] 1
! . .. . .
|, e — ASSY 1D EINMN SAT 1
3 O —avaNE) _‘ ’ !I.rfﬂ.u._ .
| . '
. MG
- 10y I u _
20 2 sﬁeu | 11
+1 05 | : :
Ty | x '
i e !
& n\d h < VoL
2 - - A -
_ o3 v SAMR LY IR
| AIONMVART  TTYNO1LAO
L QL 1DANC0D A = +A P |
Iy A¥S Sonar e sonde

Figure E-6A. Model 27781-028 EPS Schematic

PAGEE - 7

REPAIR



WL-04029-01

EPS CONTROL

PLUG-IN COMPONENT
REPLACEMENT

5 Volt Power Supply Replacement

a. Grasp the main board assembly near connec-
tor J2 and disconnect J2A. Slight wiggling may
aid in removal of this connector.

b. Remove the two screws which secure the pow-
er supply board to the housing.

c. Remove the transformer screws and nuts in a
like manner.

d. Install the new 5 V power supply in reverse or-
der. Observe the proper positioning of J2A and
reconnect to J2. Be sure to support the main
board directly beneath the connector.

Feet Of Water Display Replacement

a. Gently pry the bottom of the bezel and remove
the bezel and filter.

b. Grasp connector J3A and firmly puli straightup.
Do not wiggle the connector as the matingpins
are easily bent.

¢. Remove the four mounting screws and nuts
which secure the display. Remove the Feet Of
Water Display with cable assembly through the

- front panel opening.

d. Install the new Feet Of Water Display in reverse
order. J3A connector is keyed. Be sure to install
the connector with the key in the proper posi-
tion.

EPS interconnect Assembly Replacement

a. Remove the panel nut which secures the set
point display switch, S1 and remove the switch

#m h tha lhaale mf ta fommd !
WroUgn i€ 0acK o1 e oMt pane:.

b. Grasp connector J4A and firmly pull straight up.
Do not wiggle the connector as the mating pins
are easily bent. :

¢. Remove the four mounting screws and nuts
which secure the expander cable connector,
J6, to the back of the housing. Remove J6
through the opening in the housing.

d. Install the new EPS interconnect assembly in
reverse order. Be sure to attach the ground tead
under one of the J6 mounting screw nuts. Install
the new set point display switch, S§1, with the
lead attached to J4A, pin 3 in the up position.
Install J4A connector with the key in the proper
position.

Comparator Latch And Driver Replacement

a. Remove a comparator latch or driver, IC1 thru 7,
from its socket by gently prying with a small
screwdriver.

IC5 and IC6 are static sensitive. Take pre-

cautions when handling to prevent compo-

nent damage.

b. InstallnewiC’s intheir sockets. Be sure to align
the notch or marking on the IC with the notch in
the socket.

NOTE
The comparators have 8-pins, latches 14 and the
ariver 16.

Output Module Replacement

NOTE
Output modules may be replaced through the small
access cover on back of the housing or by com-
pletely removing the housing.

a. Grasp the output module with thumb and fore-
finger. Pull up using a slight rocking motion
lengthwise to the module.

b. Install new output module while carefully align-
ing the pins with sockets. Gently press the out-
put module until seated.

Cutput Fuse Replacement

a. Form the leads of the new fuse to match the
fuse socket spacing. Trim the leads to approxi-
mately 3/8 inch long.

b. install new fuses in their sockets. Use thumb-
nails of each hand and press on the fuse leads
to engage in sockets. Pressing on the fuse
body may damage the fuse.

PAGEE -8
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SOLDERED COMPONENT screw and nut. Solder the three pins and trim af-
REPLACEMENT ter cooling.

When replacing soldered components, use only the
soldering and desoldering tools specified at the be-
" ginning of this section. Too much heat will damage
the components or printed circuit board.

The printed circuit boards have been treated with a
moisture seal coating at the factory. Remove the
board coating from applicable areas with Kester
AP-20 solvent/cleaner before soldering or desolder-
ing. Use the solvent carefully as the coating/solvent
mixture may contaminate pushbuttons and
switches.

When repair and check-out has been completed,
clean then recoat the applicable areas of the board
by brushing on Hysol PC-20, PC-16 or Humiseal
iB15.

Most components may be repiaced using standard
soldering/desoldering techniques and require no
specific instructions. Use the illustrations and sche-
matic as a guide.

The following components may also be replaced
using standard technigues but require recalibration
ofthe EPS: span calibration pot, P9; Zero calibration
pot P10; voltage reference, VR; and precision resis-
tors R3 and R4. Refer to Section D, Calibration.

The following components include more detailed re-
pair instructions:

5 Voit Regulator Replacement

a. Remove the 5 volt power supply as described
under Plug-in Component Replacement to
gain access to the 5 volt reguiator, IC9.

b. Remove the screw and nut which secures the 5
volt regulator to the board.

c. Desolder the three pins and remove the 5 volt
regulator.

d. Form the leads of the new 5 volt regulator to
match the hole spacing.

e. Apply thermal joint compound to the heat sink
surface of the regulator and remount with the

f. Remount the § volt power supply to the hous-
ing.

10 Volt Regulator Replacement

Follow the procedures for the 5 volt requlatorinb, ¢,
and e, above. Recalibration is necessary if the 10
volt regulator is replaced.

Set Point Display Pushbutton Replacement

a. Remove a defective set point display pushbut-
ton, PB1 thru PB8. Cut the pushbutton pins fiush
at the board with small diagonal cutters.

b. Remove the panel nut securing the pushbutton
to the front panel and desolder the remaining
pushbutton pins.

c. Install the new pushbutton through the front
panel and insert pins in the printed circuit
board.

NOTE
It may be necessary to loosen all other pushbutton
panel nuts to permit installation. :

d. Tighten pushbutton panel nut(s) and solder the
three pins.

Set Point Trim Pot Replacement

a. Disconnect connector J2A, J3A, J4A, and J5A.
Do not wiggle these connectors as the mating
pins are easily bent.

b. Remove the main board assembly from the
front panel by removing all eight panel nuts
from the set point display pushbuttons.

c. Remove a defective set point trim pot, P1 thru
P8, by breaking the pins off and desoldering
the pins remaining in the board.

d. Installthe new set point trim pot, form the pinsin
the direction of the circuit track and solder.

e. Reinstall the main board assembly in reverse
order.

REPAIR
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Status LED Replacement

a. Remove a defective status LED, LA thru LD, by
cutting the leads 1 inch to 2 inches from the
LED. Press the LED through the opening in the
front panei.

. Install a replacement LED through the front and

press until flush.

. Slide 1/16inch 1.D. shrink tubing over each lead

ofthe LED. Solder splice the red lead from con-
nector J5A to the red lead from the LED and in-
sulate with the shrink tubing. Splice the black
Jeads together in a similar manner. :

PAGEE - 10
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July 18, 1979

WARRANTY

Pumping units manufactured by The Gorman-Rupp Company,
Mansfield, Ohio are guaranteed to be free from defects in material
and workmanship for one year from date of shipment from factory

in Mansfield, Ohio. The obligation under this Warranty, statutory or’

otherwise, is limited to replacement or repair at Mansfield, Ohio
factory or at a point designated by Gorman-Rupp, of such part as
shall appear to us upon inspection at such point, to have been de-
fective in material or workmanship.

This Warranty does not obligate The Gorman-Rupp Company to
bear the cost of labor or transportation charges in connection with
replacement or repair of defective pans; nor shall it apply to a
pump upon which repairs or alterations have been made uniess
authorized by Gorman-Rupp.

No warranty is made in respect to engines, motors, or trade acces-
sories, such being subject to warranties of their respective manu-
facturers.

in Submersible Pumps, pump and motor are integral and Submer-
sibles are warranted as a unit. Since motor is subject to an impor-
tant degree upon quality and performance of electrical controls,
unit warranty is valid only when controls have been specified and
provided by Gorman-Rupp.

No express implied or statutory warranty, other than herein setforth
is made or authorized to be made by Gorman-Rupp.

In no event shall The Gorman-Rupp Company be liable for conse-
quential damages or contingent liabilities arising out of the failure
of any Goman-Rupp pump or parts thereof to operate properly.

THE GORMAN-RUPP COMPANY
Mansfield, Ohio

),

NOTE: in Canada, aii above references to “The Gorman-Rupp
Company, Mansfield, Ohio” is understood to mean “Gomman-
Rupp of Canada Limited, St. Thomas, Ontario.”

)

THE GORMAN-RUPP COMPANY « MANSFIELD, OHI

GORMAN-RUPP OF CANADA LIMITED e ST. THOMAS, ONTARIO, CANADA rrimeainusa

©Copyright by the Gorman-Rupp Company
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