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DOCUMENT LIST 0101382
Symbols Used MB000I5,16 1 1
ITEM "A"-MABS 26 SEWAGE LIFT STN, PANEL
Dimens ion and Arrangement IMO1109 | 1 1
Wiring Diagram 902059-01 | 1 1
Parts List 201889-01 | 1 1
Description of Operation IM01073 1 1 1
Description - CMCO9 IM01052 1 1
Description = CMP02 IM00793 1 1
_ITEM "B"-GEIGER S,T,P, SURGE BASIN M,C,C,
Dimension and Arrangement IMO1110 1 1 1
Wiring Diagram 902060-01 1 1 1
Parts List 201890-01 1 ] 1
Description of Operation IMOI 074 1 1 1
Description - CMCO9 IMO1052 REF 1
Description - CMP02 IM00793 REF 1
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|TEM "C"=-CURTIS RD, RAW WATER BOOSTER STN, M.C.C,
Dimensions and Arrangement IMOT111 1 1 1
Wiring Diagram 902061-01 1 1 1
Parts List 201891 -01 1 1 1
Description of Operation IM01075 1 1 1
JTEM "D"-NEW RIVER SEWAGE PUMP STN, M.C.C.
Dimensions and Arrangement IMO1112 1 | 1
Wiring Diagram 902062-01 1 1 1
Parts List 201892-01 1 1 |
Description of Operation IM01076 1 1 1
LTEM "E"-WEL] PANELS, WELLS N,O,P.Q & R
Dimens ions_and Arrangement IMO1113 1 1 1
* Wiring Diagram 902063-01 1 1 i
Parts List 201893-01 1 1 1
Description of Operation IMO1077 1 1 |
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ITEM "F"-WATER PLT, CLEARWELL PROBE PANEL

Dimensions and Arrangement IMOT 114 1 1 1

Wiring Diagram 02064-01 1 1 1

Parts List 201894-01 1 1 1

Description of Operation IMO1078 1 1 1
ITEM "G"-N,W, CORNER WELL PANEL

Dimensions and Arrangement IMO1115 1 1 I

Wiring Diagram 902065-01 1 1 1

Parts List 201895-01 1 1 1

Description of Operation IM01079 1 1 1
ITEM "H"-GEIGER WATER DIST'BN. PUMPS M.C.C.

Dimensions and Arrangement IMO1116 1 1 1

Wiring Diagram 902066=-01 1 1 1

» Parts List 201896-01 1 1 1

ITEM "|"-GEIGER S,T,P, PWR & CONTROL CTR.

Dimensions and Arrangement IMO1117 1 1 1

Wiring Diagram 902067=01 ] 1 1
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ITEM "|" (CONTINUED)
Parts List 201897-01 1 1 1
ITEM "J"-GEIGER S.T,P, ANNUNCIATOR PANEL
Dimensions and Arrangement IMO1118 1 1 1
Wiring Diagram 902068-01 1 1 1
Parts List 201898-01 1 1 1
Description of Operation IMO1082 1 1 1
Description - CMXOI IM00778 1 1
ITEM "K"-SEWAGE FILTER CONSOLE
Dimens ions and Arrangement IMO1119 { PR 1 1
Wiring Diagram 902069-01 1 1 1
Parts List 201899-01 1 1 1
Description of Operation IMO1083 | 1 1
ITEM "L"-WATER PLANT FILTER CONSOLES
Dimensions and Arrangement IMOT120 1 1 1
Wiring Diagram ~902070-01 1 1 1
Parts List 201900-01 1 | 1
Description of QOperation IMO1 084 1 1 1
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UTILITIES EXPANSION, WATER & SEWAGE

6/27/75 TWM

DLO1382
ITEM "“M"-WATER PLT. MAIN CONTROL PANEL
Dimens ions and Arrangement IMO1121 1 1 I
Wiring Diagram 902071=01 1 1 1
Parts List 201901-01 1 1 1
Description of Operation IM01085 1 | I
W/D, Pulse Width Receiver 902104-01 1 1 1
P/L & Assy., Pulse Width Receiver 201999-01 1 1 1
Testing Telephone Circuits I1A7108426 i 1
ITEM "N"-RELAY PANELS FOR REMOTE PUMPS
Dimensions and Arrangement IMO1122 1 1 1
Wiring Diagram 902072-01 1 1 1
Parts List 201902-01 1 1 1
Description of Operation IM01086 1 1 1
ITEM "0"-GEIGER ELEV. TANK TRANSMITTER
Dimensions and Arrangement, 20x20x6 IMO0L32 1 1
Wiring Diagram 902105-01 1 1 1
Parts List 202000-~01 1 1 1
Description of Operation IM00L02 i 1 1
Calibration & Installation Data ES50129 1 ] 1
W/D, Pulse Width Transmitter 901241-01 1 1 1
P/L & Assy., Pulse Width Transmitter 600463-01 1 1 1
DRAWING DESCRIPTION [[ orawing  wo. | aper.| suop | suie
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ITEM "P"=-CAMPBELL ST. EL. TANK TRANSMITTER
Dimensions and Arrangement, 20x20x6 IM00432 REF 1 1
Wiring Diagram _ 902105-01 REF 1 1
Parts List 202000-01 REF i 1
Description of Operation IM00L02 REF 1 1
Calibration & |nstallation Data ES50130 1 1 1
W/D, Pulse Width Transmitter 901241 -01 REF 1
P/L & Assy., Pulse Width Transmitter 600463-01 REF 1
ITEM "Q"-WHITE ST. EL, TANK TRANSMITTER
Dimensions and Arrangement, 20x20x6 IMO0L432 REF 1 1
Wiring Diagram 902105-01 REF 1 1
Parts List 202000-01 REF 1 1
Description of Operation IM00402 REF 1 1
Calibration & Installation Data ES50131 1 1 1
W/D, Pulse Width Transmitter’ 901241 -01 REF 1
P/L & Assy., Pulse Width Transmitter 600463-01 REF 1
ITEM "R'"=NEW RIVER RESERVOIR TRANSMITTER
Dimensions and Arrangement, 20x20x6 IMO0L32 REF 1 1
Wiring Diagram ~902105-01 REF 1 1
Parts List 202000-01 REF 1 1
Description of Operation IMO0L02 REF ] |
DRAWING DESCRIPTION || orAWING  noO. ” AppR. | sHop | swip
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ITEM "R'" (CONTINUED)
Calibration g |nstallation Data ES50132 1 1 1
W/D, Pulse Width Transmitter 901241-01 REF 1
P/L & Assy., Pulse Width Transmitter 600463-01 REF 1
ITEM "S"-CAMP GEIGER RESERVOIR TRANSMITTER
Dimensions and Arrangement, 20x20x7 IM00305 1 1 1
Wiring Diagram 902105-01 REF 1 1
Parts List 202001-01 1 1 1
Description of Operation IM00L402 REF 1 1
Calibration & Installation Data ES50133 1 1 1
W/D, Pulse Width Transmitter 901241 -01 REF 1
P/L & Assy., Pulse Width Transmitter 600463-01 REF 1
ITEM "T"-SEWAGE FILTER LEVEL TRANSDUCERS
Submersible Transducer Bull. A1000-B 1 1
Parts. List 202002-01 1 | 1
Calibration & Installation Data ES50134 1 1 1
Instructions IMOO8LL 1 1
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COMPONENT INFORMATION
Model 9G Float Switch Bull. B100-9G 1 1
Cecotronic Transducers IM00291 1 1
Cecotronic PWM System IM00290 1 1
Voltage Amplifier, SEA-OL ES50063 1 1
Simulator/Queller, SES=XX ES50070 1 1
Relay Module, QRM-01 ES50067 1 1
Vol tage Comparator, QEC-01 . ES50065 1 1
D.C. Receiver, DTC-02 ES5006]1 1 1
West. Type W Motor Control Centers 12-150 1
G.E, Circuit Breaker cCc002,3 1
3P Lightning Arrestor ccool 1
Single Phase Lightning Arrestor cCcok4o 1
West. HQCL Circuit Breaker CC033 1
G,E, Motor Starter ccols 1
0.L. Heater Table, G,E,, Std, Trip ES500L0 1 1
Gauges, 33" €C005,7 1
Light, Dialco,.0iltight. & €cC039 1
Pilot Lamp De-Rating ; 1
Air Compressor, Thomas 907AA18 1
Cycle Timer, Eagle TM cc029 1
Selector Switch, Salinger €co023 1
Togqgle Switch cCc036 1
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DLO1382
COMPONENT INFORMAT ION (CONT INUED)
Push Button Switch, Salinger CC063 1
Jack & Plug, Switchcraft 111 & 250 pps--1+&%5 1
Sound Powered Telephone, 702019-675 S-C DL6L/ 1266 1
Retractable Cord, Alpha 690/ L 1
Valve Position Indicator, G.E, Cat. 30M Pg. 18 1
Water Tank Level Indicator, G,E, Cat. 20M Pp. 24,25 1
Pressure Switch, Low Differential ES50095 1
Low Suction Cutout Switch, A,B, Cat 102 Pg. 185 1
D.C. Relay, P & B KHP Type Pg. 10 1
Relay, 10 Amp., P&B KUP Type ES50077 1
ITE Fusible Disconnect Switch Bull., 6.8-1B 1
Proportional Controller Action Pak U1S2100-02 1 1
Position Controller Action Pak U1S3200-00 1 1
Indicating Recorder Bristol B220-13d,-20d 1 1
Power Supply Bristol B220-16-1a {153 1
Power Supply Bristol B220-16-2a 1 1
Indicator Bristol B220-15e-1 1 1
Differential Pressure Xmitter Bristol B220-23b ] 1
CEM Card Case Bristol M1776-21 | 1
Sq. Root Extractor Card Bristol M1776-17 1 1
Subtractor Card Bristol M1776-ka 1 1
Flow Tube Penn Bull. LOS 1 1
DRAWING DESCRIPTION [[ orawing  wo. || aper.| swor | swip
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COMPONENT INFORMATION (CONTINUED)
Flow Transmitter, Pulse Width Bristol M1705-1b 1 1
Power Supply, 9J1 Bristol 922081-10-1 1 1
Indicator, 24 inch Leopold 501-51421 1 1
Indicator, 24", Wiring Leopold 501-53403 1 |
Orifice Plate Daniel Model 520 1 1
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i CONSOLIDATED ELECTRIC COMPANY Feng o PAGE DEANIYS NS s
4 141 SOUTH LAFAYETTE ROAD e ST. PAUL, MINN, 55107 :\ 4 10 0¢ 10 pLO1382 C







REFERENCE DATA

REFERENCE DATA

o

ELECTRICAL SYMBOLS
Q Adii_‘_ls‘able —l— Digital or Switching Ground AAAA~ 6 6 6
mer % + 1
! Fixed )—?9'3}
@ Ho(?f 0:'"" Signal or Analog Ground Resistor ? Electrical
i AARA~: - Cireuit Connection
Therma) Adjustable Breaker
Timer /47 Chassis or Earth Ground Resistor
Electronic s - Female Male No
@' Timer — +N z N Connection
Interlocked N.O. i — &
G Pneumatic Components Relay Contacts Plug and
Timer Receptacle é
Sensitive Relay Customers I D
Wiring Running Fuse Probe Tip
Time Meter Motor
Load Relay Light-Letter — ] ror- ﬁ:
Designates
Color Capacitor Heater Check Valve
$ oy Switch Potennomexer
- Re
G - Green |d o
@ Control Relay A - Amber Diode —t
W - White O O (o] O
Y - Yellow SPOT O Heavy Duty Heavy Duty Bell
B8 - Blue O Selector Selector
Motor ?tarter o (o] Center-0ff Two Position Solenoid
Coil ot Toggle Three Position Valve
Colttast Switch
ol Flow Center-0ff  Heating  Cooling I
Swi tch Type Type $3
o g ogb [e) Motor
TYPES OF TIME DELAY " . o}\ Starter
CONTACTS & OPERATION Thermos tat
Spring Maintained _,I
o Closes after delay Ragurn P°s,'“°" 1
on Energization Snap Action
Cam, Limit, Etc. MEATERS
o Closes on Energization Swi tches 3
P Re-opens after delay I
on De-energization WIRE COLOR ABBREVIATION '
Opens after delay :
I & Energization BK - Black - Line 1, 2, 3 DC + P,
W - White =~ Neutral L N
Opens on Energization OR - Orange - Pilot Circuits AC AC
:l; Re-closes after delay Y - Yellow - Unpowered o )
on De-energization R - Red = Control Circuits Ful?cu_ave Dup lex
GN = Green - Ground Rectifier Receptacle
3 BR - Brown
PRESSURE 5 BU - Blue N0 N.E:
OPERATED FLOAT o o Q.10
SWITCHES SWITCHES Spring Return
ABBREVIAT | ONS e
o Normally Open O- | H-0-A - Hand-0ff-Auto. % A
-O} Closes on ‘0% C-0-A - Closed-Open-Auto. Transformer Haintained Contact
Rising MS - Motor Starter w Pushbut ton
N.C. - Normmally Closed e -
ps | orpelly Hided N.0. - Normally Open oy o—
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DESCRIPTION OF OPERATION
MABS 26 SEWAGE LIFT STATION PANEL
JACKSONV ILLE, NORTH CAROL INA
S.0. 15726, ITEM A

Reference Wiring Diagram 902059-01.

This control system uses a Reed type air compressor to force
air down a bubbler tube immersed in the sewage wet well, and
senses the liquid level in the wet well by measuring the back
pressure on the column of air in the bubbler tube. This back-
pressure is applied tq pressure switches which control the ON/
OFF operation of two pumps operating in a pump-down mode. The
bubbler system air is furnished by one of two Reed air com-
pressors, each of which are run for a period of three hours,
after which the opposite compressor takes over on the command
of a cycle timer. Additional level sensors are provided for
low suction level cutoff and automatic restore of the two
pumps, and for high level and low level alarms. Pump Pro-
tectors are provided for each pump, which are operated from a
normally closed thermal sensor switch (furnished by others),
imbedded in the motor windings. These protector circuits
automatically shut down the pump when an over-temperature
opens the thermal switch. The pump will remain shut down and
an over-temperature.light turned on, until the operator presses
a reset switch.

SEQUENCE OF OPERATION

Referring to Page 2 of the Wiring Diagram, the pumps are con-
trolled by pressure sensors PS3, PS4 and PS5, operating the
Model CMC09 Two Circuit Controller/Alternator. A sequence
switch is provided to permit the operator to lock the system
into a 1-2 or a 2-1 operating sequence., This switch is nor-
mally left in the AUTO mode. Assume that control power is
available, that the pump HAND-OFF-AUTO selector is in the
AUTO mode, and that the wet well level is initially below the
stop sensor PS3. As the wet well level rises, PS3 closes first,
then PS4 closes calling for the lead pump to start. With the
alternator in the position shown, relay CR1 within the alter-
nator is energized, a normally open contact of CRl seals that
relay in thru the stop sensor PS3. The normally open CR1

contact between terminals 11 and 12 of the CMC09 Module

now completes a circuit through a normally open CRI contact
of the low level cutoff relay, and the normally open contact
in the Pump Protector PPl between terminals 4 and 5, thereby
completing the motor starter pilot circuit for Pump No. b,
starting it as the lead pump.

|f the influent is such that the lead pump can not handle
the flow, the level will continue to rise in the wet well,
closing pressure sensor PS5 calling for the lag pump .to
start. This will energize relay CR3 in the controller,
which will seal itself in through the stop sensor PS3.
Normally open contacts of CR3 complete both output circuits,
between terminals 9 and 10, and 11 and 12 of the Controller.
The CR3 contacts between terminals 9 and 10, combined with
another normally open contact of cutout relay CRI, and the
contact between terminals 4 and 5 of Pump Protector PP2,

all combine to complete the start circuit for Pump No. 2,
causing that pump to start as the lag pump.

As the pumps run, lowering the level in the wet well, PS5
will open first, then PS4, then the stop sensor PS3 will
open, When PS3 opens, it de-energizes relays CR3 and CR!
in the controller, breaking the pilot circuits and causing
both motor starter circuits to de-energize, stopping both
pumps. At this point in time, the alternator relay changes
state, reversing the pumping sequence for the next cycle,
The CMCO9 Controller/Alternator is further described in
IMO1052,

|f the level in the wet well should continue to rise, pressure
sensor PS6 will close lighting the high level alarm light. The
indicator lights normally glow at a dim level, to indicate that
the bulb fildments are in good condition and also to prolong
the bulb life. When an alarm condition exists, the bulb goes
from a dim glow to a high intensity. When the level recedes
and PS6 opens, the high level alarm light reverts back to the
dim glow state.

If the level in the wet well recedés below that at which the
pumps would have adequate suction, sensor PS1 will open, dropping
out low:level cutoff relay CRl, which opens both motor starter
pilot circuits, preventing the pumps from running., The pump=-
stop level setting of PS3 should normally be set at a higher
pressure than the settings of either PS1 or PS2. As the level

in the wet well begins to rise again, and PSI closes, relay
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CR1 will stay de-energized until the level rises further,
closing PS2. At this automatic restoration level, relay

CR1 will be energized, sealing itself in thru its normally
open contact and sensor PS1. This will reclose the contacts
of CR1 permitting the pumps to start when required. Note
that when the low suction cutoff sensor PS1 is:/opened, and
CR1 is de-energized, a normally closed CRl contact brings
the low level alarm light to full brilliance. This light
stays on until sensor PS2 closes on rising level, re-
energizing relay CRI.

The Pump Protectors, Model CMP02, operate to disable a pump
when its motor temperature rises too high, opening the sensor
switch in the pump winding. An over-temperature indicator
light is brought to full brilliance when the thermal pro=
tection circuit is triggered by the opening of the thermal
switch. The CMP02 Protector resets automatically after

power failure. Upon occurence of an over-temperature condi=
tion, the pump will stay locked out, and the over-temperature
light on, until the operator presses the reset button. The
CMP02 Pump Protector is further described in [M00793.

The two air compressore are self contained and operate from
a duplex outlet inside the enclosure. Cycle Timer CTI
alternates its switch position every three hours, thereby
alterpating from one compressor to the other. Therefore,
the continuous duty rated compressors are only required to
operate on a 50% duty cycle.
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DESCRIPTION OF OPERATION
CMC09/CMCI0
DUPLEX PUMP CONTROLLER/ALTERNATOR

FEATURES :

* Independent on, common off is standard, Independent on,
independent off is optional.

* All relay construction. The Alternator Is a permanent
magnetic latching type relay - not a.cam or ratchet
which are subject to wear,

* Redundant "On" switching: When the "Lag Pump On" sensor
closes, lead and lag pilot circuits will be completed by
separate contacts of CR3, thus providing redundant "On"
control for the lead pump,

* Sequence Selector: An optional sequence selector may
be connected to "lock' the controller into a desired
sequence (1-2, 2-1, or AUTO).

* The CMCI0 is the same as the CMCO9 with the addition
of alternator contacts wired to terminals for connectlion
of optional '"Next Pump On',

* Snap-Track mounting. Board Is 3" wide by 8%" long (CMC09)
or 9" long (CMCIO0).
GENERAL :
This module is designed to control the ON-OFF operation of two pumps wlth
respect to the liquid level such as in a wet well or similar application.
The ON-OFF levels are typically sensed by mercury switch type 1lquid level

sensors,

INDEPENDENT ON, COMMON OFF

The following Is an example of "Pump Down" independent ON = common OFF operatlon,
Assume that the liquid level Is below the bottom sensor, the level is rising and
the alternator is in the RESET position as shown,

The "All Off" sensor will close first, completing the sealling clrcuit, As the
liquid level continues to rise, the "Lead Pump On" sensor wired between termlnals
L+ and 7, will close and energize relay CRI. The N,0. contact of CRl, wired
between terminals 11 and 12 will close, thus completing the pilot circuit for
Pup No, 1.

If the 1iquid level should continue to rise, the '"Lag Pump On" sensor will close
and energize CR3. The redundant N,0., CR3 contacts, wlred between terminals 9
and 10, 11 and 12, will'clese when CR3 energizes, These redundant contacts give
positive assurance that both pump pllot circuits are closed when the '"Lag Pump
On'" sensor closes,

The pump(s) must pump down past the "Both Pumps Off'" sensor before the sealing
circuit will be broken, de-energizing the control relays, which stops the pump(s).

At this point - immediately after the termination of a pumping sequence - the
Alternator will change state, This means that the pumps will operate In a
reverse sequence on the next pumping cycle,
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INDEPENDENT ON, INDEPENDENT OFF

The following Is an example of "Pump Down", independent ON, independent OFF
operation, Assume that the liquid level Is below the bottom sensor, the level
Is rising, and the Alternator is In the RESET positlion as shown.

The "Lead Pump OFf" sensor will close first, completing the sealing circuit for
the lcad punp relay (CRI), As the level continues to rise, the "Lead Pump On"
sensor, wired between terminals 4** and 7, will close and energize relay CRI,
The N,0. contact of CR1, wired between terminals 11 and 12, will close, when
the relay is energized, thus completing the pilot circuit for Pump No. 1.

If the liquid level should continue to rise, the "Lag Pump Off" sensor will close
and complete the sealing circuit for the redundant lag pump relay (CR3), The
"Lag Pump On'" sensor will close next and energize CR3, The redundant N,0., CR3
contacts, wired between terminals 9 and 10, |11 and 12, will close when CR3
energizes, These redundant contacts give a positive assurance that both pump
pilot clrcuits are closed when the '""Lag Pump On" sensor closes,

As the liquid level falls, the '"Lag Pump On'" sensor wlll open, then the 'Lag
Pump Off'" sensor will open, breaking the lag punp sealing circuit, stopping

the lag pump, The lead pump must pump the 1iquid level down past the lead on
and off sensors before its sealing circuit will be broken and the pump Stopped,
At this point, the Alternator will change state, reversing the starting sequence
of the pumps for the next cycle.

SEQUENCE SELECTION

An optional sequence selector may be wired to terminals 3%*, 14 and 15 (as shown)
and used to '"lock'" the controller into @ desired sequence. When the sequence
selector is installed the connection marked X, within the CMC09, will be removed,
A pump sequence of 1-2, or 2-1, or AUTO alternation can be selected with this
switch,

** Terminals 1, 3 and 4 are common, thus 1, 3 or 4 may be used for float connection,
Do not connect more than two wires to one terminal,
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DESCRIPTION OF ‘OPERATION"
CMPO2
PUMP OVER-TEMPERATURE PROTECTOR

2

GENERAL

This Module provides over-temperature lockout cof a pump in response to the opening of
a thermal switch within the motor housing. Manual reset Is required after lock-out,
however, automatic setting will occur on application of power, Thus operator atten-
tion is only required on actual thermal lockout, !

FEATURES

- Self resetting on power applicatlion,. ., ; .
Manual reset required on thermal trip.

" Pilot circuit switching - 250 VAC, 10A., .8 P.F,.
Dim glow or non-dim glow alarm light circuit.
Operates from normal?y closed thermal switch (by others),
Adaptable to other limit applications where manual reset is desired,
Snap-Track mounting, Module is 3" wide by 3.4 long.

TYPICAL OPERATION - NORMALLY CLOSED THERMAL SWITCH

With connection of thermal switch and reset button as shown, the following is a
description of operation. On application of power, the thermal switch within the motor
would be below its operating temperature, thus would be closed, CR2 coil would be
energized through the CRI-N.C, contact, and would latch in through the N,0. CR2 contact
closing in parallel with the CRl contact, .

CR1 is energized by the closure of the CR2-N,0, contact in series with the CR] coil.
CR1 latches in by the closure of the CRI-N,0, contact in parallel with the CR2 contact.
Thus both relays are pulled in and latched in for normal operation. The CR2 contact
between terminals 4 and 5 will close to complete that part of the pump pilot circuit,
‘ The "Overtemp' light will be out, or will be at low brilliance for the dim-glow option,

On opening of the thermal switch due to motor over-temperature, CR2 will drop out,
This opens the motor pilot circuit, and also brings the “"Overtemp" light to full
brilliance, After the motor has been de-energized for a period of time, the thermal
switch may close again, However CR2 will be prevented from re-energizing because CRI
is still latched in, holding open the CRI contact in series with the CR2 coil. The
CMPO2 circuit can be reset by operating the reset button which applies power to
terminal 6 if the thermal switch has re=closed, This re-energizes CR2, resuming
normal operation.

NOTE: It is recommended that the snap-track be mounted with plastic fasteners, |f
metallic fasteners are used, they must be insulated from the copper side of
the "CM" Module printed circuit board, :

] . - s
! CRI ! . :
g § MR- R 1) T : : |
) CR2 ] -? _a'—. —'ﬁ‘" i
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DESCRIPTION OF OPERATION

SURGE BASIN M.C.C.
JACKSONVILLE, NORTH CAROL INA

S.0. 15726, ITEM B

Reference Wiring Diagram 902060-01.

This control system uses a Reed type air compressor to
force air down a bubbler tube immersed in the sewage wet
well, and senses the ljiquid level in the wet well by
measuring the back pressure on the column of air in the
bubbler tube. This back-pressure is applied to pressure
switches which control the ON/OFF operation of two pumps
operating in a pump-down mode. The bubbler system air
is furnished by one of two Reed air compressors, each of
which are run for a period of three hours, after which
the opposite compressor takes over on the command of a
cycle timer. Additional level sensors are provided for
low suction level cutoff and automatic restore of the
two pumps, and for high level and low level alarms.

Pump Protectors are provided for each pump, which are
operated from a normally closed thermal sensor switch
(furnished by others), imbedded in the motor windings,
These protector-circuits automatically shut down the
pump when an over-temperature opens the thermal switch.
The pump will remain shut down and an over-temperature
light turned on, until the operator presses a reset switch,

SEQUENCE OF OPERATION

Referring to Page 2 of the Wiring Diagram, the pumps are
controlled by pressure sensors PS3, PS4 and PS5, operating
the Model CMC09 Two Circuit Controller/Alternator, A
sequence switch is provided to permit the operator to lock
the system into a 1-2 or a 2-1 operating sequence, this
switch is normally left in the AUTO mode. Assume that
control power is available, that the pump HAND-OFF-AUTO
selector is in the AUTO mode, and that the wet well level
is initially below the stop sensor PS3. As the wet well

level rises, PS3 closes first, then PSL closes calling for
the lead pump to start, - With the alternator in the position

shown, relay CRI within the alternator is energized, a
normally open contacts of CRI seals that relay in thru

the stop sensor PS3. The normally open CRI contact be-
tween terminals 11 and 12 of the CMC09 Module now completes
a circuit through a normally open CR1 contact of the low
level cutoff relay, and the normally open contact in the
Pump Protector PP2 between terminals 4 and 5, thereby
completing the motor starter pilot circuit for Pump No. 1,
starting it as the lead pump.

If the influent is such that the lead pump can not handle
the flow, the level will continue to rise in the wet well,
closing pressure sensor PS5 calling for the lag pump to

start. This will energize relay CR3 in the Controller,
which will seal itself in thru the stop sensor PS3. Nor-
mally open contacts of CR3 complete both output circuits,
between terminals 9 and 10, and 11 and 12 of the Controller.
The CR3 contacts between terminals 9 and 10, combined with
another normally open contact of cutout relay CRl, and the
contact between terminals 4 and 5 of Pump Protector PP2,

all combine to complete the starter circuit for Pump No. 2,
causing that pump to start as the lag pump.

As the pumps run, lowering the level in the wet well, PS5
will open first, then PS4, then the stop sensor PS3 will
open. When PS3 opens, it de-energizes relays CR3 and CRI
in the Controller, breaking the pilot circuits and causing
both motor starter circuits to de-energize, stopping both
pumps. At this point in time, the alternator relay changes
state, reversing the pumping sequence for the next cycle.
TheICMCO9 Controller/Alternator is further described in
IMO1052.

If the level in the wet well should continue to rise, pressure
sensor PS6G will close lighting the high level alarm light.

The indicator lights normally glow at a dim level, to indicate
that the bulb filiments are in good condition and also to pro-
long the bulb life. When an alarm condition exists, the bulb

goes from a dim glow to a high intensity. When the level re-

ceeds and PS6 opens, the high level alarm light reverts back

to the dim glow state.
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If the level in the wet well recedes below that at which
the pumps would have adequate suction, sensor PS! will
open, dropping out low level cutoff relay CRI, which opens
both motor starter pilot circuits, preventing the pumps
from running. The pump-stop level setting of PS3 should
normally be set at a higher pressure than the settings of
either PS] or PS2. As the level in the wet well begins

to rise again, and PS1 closes, relay CRl will stay de-
energized until the level rises further, closing PSZ2.

At this automatic restoration level, relay CR1 will be
energized, sealing itself in thru its normally open contact
and sensor PSl. This will reclose the contacts of CRI
permitting the pumps to start when required. Note that
when the low suction cutoff sensor PS1 is opened, and

CR1 is de-energized, a normally closed CRl contact brings
the low level alarm light to full brilliance. This light
stays on until sensor PS2 closes on rising level, re-
energizing relay CRI.

The Pump Protectors, Model CMP02, operate to disable a pump
when its motor temperature rises too high, opening the sensor
switch in the pump winding. An over-temperature indicator
light is brought to full brilliance when the thermal pro=
tection circuit is triggered by the opening of the thermal
switch. The CMP02 Protector resets automatically after

power failure. Upon occurence of an over-temperature condi-
tion, the pump will stay locked out, and the over-temperature
light on, until the operator presses the reset button. The
CMP02 Pump Protector is further described in IM00793.

The two air compressore are self contained and operate from

a duplex outlet inside the enclosure. Cycle Timer CTl alter-
nates its switch position every three hours, thereby alter-
nating from one compressor to the other. Therefore, the
continuous duty rated compressore are only required to operate
on a 50% duty cycle.
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.DESCRIPTION OF OPERATION
CURT IS ROAD RAW WATER BOOSTER STATION MOTOR CONTROL CENTER
JACKSONV ILLE, NORTH CAROL INA"
S.0. j5726, ITEM C

Reference Wiring Diagram 902061-01.

Note that the two booster pumps can be operated either from

the main panel at the water plant or locally from pushbuttons
in the motor control center units. Note also that low suction
pressure cutout circuits are provided, such that if the suction
pressure to the boosters is too low, a pressure sensor will
open, disabling the pump motor starter and energizing a booster
low suction light. :

The DC control circuitry from the main water plant will normally
be used to operate the two booster pumps. When the operator at
the main plant control panel presses the start button for

Booster No. 1, it energizes DC relay CRl, which closes a normally
open contact across the start button in the motor starter pilot
circuit, pulling in the motor starter, which seals itself in

thru a normally open auxiliary contact. When the operator at

the main panel presses the Booster No. | stop button, it will
momentarily energize DC relay CR2, which will open its normally
closed contact in series with the stop push button of the starter
circuit, dropping out the motor starter. With normal suction
pressure, the low suction pressure switch will be closed or in
the upward position. Operation of the second booster pump is
performed in the same manner as the first utilizing DC relays

CR3 and CRA4,

A phone jack is provided, for use of the sound powered tele-
phone, to communicate to the main panel at the water plant.
The operator merely plugs the phoneinto the phone jack, and
presses the call button, signalling the operator at the main
plant.

Condensation protection heaters are provided in this unit,
operated from a thermoswitch. When the temperature in the
enclosure falls below a preset limit, the thermoswitch closes
energizing the electric heaters. These heaters will stay
energized, heating the panel, until the thermoswitch opens.
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DESCRIPTION OF OPERATION
THE NEW RIVER SEWAGE. PUMPING STATION MOTOR CONTROL CENTER
JACKSONVILLE, NORTH CAROL INA

S.0. 15726, ITEM D

Reference Wiring Diagram 902062-01.

This control system uses sonic transducers to measure the
‘level in the wet well and also the level in a flume, indi=
cating flow. Bulletin B100, Model 9G Float Switches are
used to sense high level and low level alarm conditions in
the wet well. Output contacts from the level sensing unit
are used to operate the three pumps if their HAND-OFF=-AUTO
selectors are left in the AUTO mode. Contacts are provided
to sense high and low level and telemeter back to the annun=
ciator panel, Shop Order Item J, at the Geiger Sewage Treat-
ment Plant. Auxiliary contacts are furnished in the motor

starter units also, to telemeter the pump running status to

the annunciator panel. A call button and phone jack are

provided, as well as a sonalert which can be activated from
a call button at the Geiger Treatment Plant Panel.
switch is provided, which operates condensation heaters in
each vertical section of the enclosure.

switch closes, operating the electric heaters. The heaters
will remain in operation until the temperature is elevated
enough to open the thermoswitch,

A remote sonic transducer located above the flume, detects
the level of the liquid flowing in the flume. The signal
from the remote transducer is sent to the flow receiver,
which derives an output proportional to flow in the flume.

This signal is used to position the flow indicating recorder,

Another remote sonic transducer is located above the liquid
in the wet well, and senses the level of the liquid. It

then transmits this information to the level receiving unit
in the panel.
and derives eight control setpoints.
are used to control the operation of the three sewage pumps.

A thermo-=-

When the temperature
falls to a level which would cause moisture condensation, the

This unit operates the Wet Well Level Indicator,
Six of these setpoints .

When the level rises above setpoint 2 and reaches setpoint 1,
relay CR3 is energized, starting Pump No. 1. When the level
falls below setpoint 2, CR3 drops out, stopping Pump No. 1.
The other pumps operate in the same way, using CR4 and CR5.

When the high level alarm float switch closes, it energizes
relay CR! and the high level alarm light., A normally open
contact of CR1 completes the circuit between terminals 5
.and 7, telemetering the high level condition to Shop Order
Item J, the annunciator panel at the Geiger Sewage Treatment
Plant. In a like manner, if the level in the wet well falls
to an.abnormally low level, the low level float switch closes,
energizing relay CR2 and the low level alarm light. A nor-
mally open contact of CR2 completes a circuit from terminals
5 to 8 telemetering the low level condition to the annunciator
panel at the Geiger Plant.

Agxiliary contacts of each starter furnish a pump running
glgnal to the Geiger Plant Panel. For instance when Pump |
is running, a circuit is completed from terminals 5 to 9,
telling the annunciator panel that Pump 1 is running.
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DESCRIPTION OF OPERATION

WELL PANELS FOR WELLS N,0,P,Q,R

~ JACKSONVILLE, NORTH CAROL INA
$.0. 15726, ITEM E

Reference Wiring Diagram 902063-01.

The operation of the well pump is controlled either from
start and stop buttons at the well panel, or from remote
start and stop buttons at the main control panel in the
water plant. The motor starter circuit is interlocked
with an engine drive, by selector switch SS1. Only when
the selector is in the MOTOR position, will the motor
starter be capable of energizing from either local or
remote control. When the switch is in the ENGINE posi-
tion, the engine start circuit will be permitted to
operate, but the motor starter circuit will be locked
out,

For local control, the operator starts the pump by pressing
the start button, which energizes starter MS1, which seals
itself in through the normally closed stop button and nor-
mally closed relay contact CR2, The operator stops the pump
by pressing the stop button which de-energizes the starter,

For remote control from the main panel at the water plant,
the operator presses the start button at the water plant,
momentarily energizing dc relay CRl, which completes a
circuit around the start button, energizing the starter
which seals itself in with the MS1 auxiliary contact. When
the operator at the main plant presses the stop button for
this well, relay CR2 is momentarily energized, which opens
the normally closed CR2 contact in series with the stop
button, de-energizing the starter and stopping the pump.

A normally open motor starter auxiliary contact will complete
a circuit between terminal 7 and terminal 5, lighting a run
light at the main plant panel. When the operator wishes to
talk to the operator at the main plant panel, he plugs the
sound powered telephone into the phone jack, and presses the
call button completing a circuit between terminals 6 and 7
and lighting a light at the main panel.
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METdTRONIC 2000
INDICATORS :
MODELS 2751-10B
AND 2751-20B

FEATURES

o State of the Art Electronics.

® Compact Size.

® 1 or 2 Variables.

® Voltage or Current Input.

e Optional Alarms and Alarm Lights.

13HES AHYINAINS NOILYDI4iD3dS

DESCRIPTION: .
-
% )
.
2
The Metatronic® 2000 indicator is designed to accurately display E
one or two process variables in a single compact pockage. Each '{1
variable hos an independent meter with its own scale. The indicator P
has a 2%’ full view scale and two optional indicator lights on the 2
front panel. ){‘
4 7 4
| 14
The buffered amplifier unit has an accuracy == 1.35% with an -l
impedonce of greater than one megohm and is designed to be used
in parallel with the other Metatronic controllers, recorders, and g:
| stations. The unit con accept 4 - 20 MA or 10 - 50 MA, as well as r".‘
1 . 5 volts as inputs. A buffered omplifier between the input and o
meter aliows for the greoter accuracy, high input impedance, and 1
optioncl electronic solid state alarms. One or two alarms are avail- i
‘ able per pointer. The contacts are rated 30 V. AC or DC at 1 ampere. ?.
This indicator requires a 24 volt DC power supply for operation. :
‘ -
‘ All indicators feature state-of-the-art. electronics, which allow com- TERMINAL CONNECTIONS
pact size and weight. They ore desigred to be mounted in any
. stundard Metatronic 2000 housing ond use the standard umbilicals.
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- DESCRIPTION OF OPERATION

WELL CONTROL PANEL AT THE NORTHWEST CORNER OF THE WATER PLANT

JACKSONVILLE, NORTH CAROL INA
S.0. 15726, ITEM G

Reference Wiring Diagram 902065-01,

This control panel receives start and stop signals from the
main panel via 48 volt DC control relays, and energizes load
relays calling for the well to run. A contact of each load
relay is used to transmit a well required signal back to the
main panel. A phone jack and call button are provided for
communication to the main panel.

When Well #2 is called for at the main panel, the operator
presses a button which supplies -48 volts DC to terminal L,
momentarily energizing relay CRl1. A normally open CR1
contact energizes relay LRI which seals itself in through
the normally closed CR2 contact. Whenever LR1 is energized,
the Well #2 required light is also turned on. A normally
open load contact of load relay LRI completes a circuit
between terminals 26 and 27, which is carried via #l10 wires
to the remote well causing that well pump to start. A
lightning arrestor is included that is wired across each

of these load relay output contacts, to protect the control
circuit for each remote well.

When the operator at the main panel wants to stop Well 2
he presses the stop button supplying -48 volts DC to
terminal 5, momentarily energizing relay CR2, which breaks
the circuit of LR1, de-energizing that relay and stopping
the pump. The remaining six well control circuits operate
in the identical manner of that for Well No. 2,

TITLE

b

DESCRIPTION OF OPERATION DESIGNED DRAWN CH‘ECKED REVISION
JACKSONVILLE, N.C. S.0. 15726, ITEM G TWM " Ty A
|/ §:~_q Consolidated Electric Company PAGE | DRAWING NO

({35 141 SOUTH LAFAYETTE FREEWAY OF 010

N SAINT PAUL, MINNESOTA 55107 e merers







~

¢

4
%,A B C D E E G H | J K L M N O !
REV. [CO.MO| DATE DESCRIPIION CHxlare
ot T o A |7272317/7/75 | RELEASED | 7
- el SN "‘VU[‘}E‘C*—“"_.T‘;"ZT B | MIG [3-94-706 | cusT’s. cradaes 2
— L)>—,c:: ch%l L, P
‘ oWl ENTIN : (4 i 3
! 23 S LA LZo— 3 Soo] TS
INTLK 1 sieP |:|
A 2.".7—‘ 5 by ::
. 1 FUst i SRIANS . e 1 Tk
r ma = ' 7T b gt SEE P/L 201895-0T.
{ = [ A :
T LI e y v F, frE i VERT ICAL
| _=e I TART i lzy_ - I o, BUS NEUTRAL
H .":/ 5'-"? 2 ._L. 3 7 4 oL I o ‘_L, '
! 02— = = o0 E¢p--0 0---'7-06—%“ INTLR ) !
o 1 ) ! ¥: |
i ' = H sl
: L....-o-??—o—i JI _-;-4

b ot B T e Al T
ri8joncinizliviansiielirue; !
ol o e L RN S
SCHEMATIC CONNECTICN
CCvE i nATION Yan
TYPE 0 aAiNG
1 NOTES FOR TVPE '91 MIRING TCaTaDL DLVICES VINING LoPd A TIgy | CEnTACt
Y ] fontiow
€ FUSNISHED = CusTonEr SH0ULD ATPOVE JUPER 1 10 ocnict ‘ Wi X
UTTCN TO TERMINAL N 11D FCA ACKOTE CONTROL, L e L5 T ) T 30 e X R
M= WDl LIGHT 'Y (S TURNISHED INSTALL . fi T mana etlle
£ FAOH TERMIMAL JUNPER FRO IEARINAL BLOZK M1 TO 07, }‘ l._ el B

Vinhg

{ Qe {41384

Ul MMAQ.CL. (UATIR IS P<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>