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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
DRAWING DESCRIPTION [| orawinG  wo. || aper.| sHoP | ship
TiTLE: NEW RIVER MARINE CORPS AIR STATION DRAWN i | | DESIGNED S.0. 15726
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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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CONSOLIDATED ELECTRIC COMPANY b= 9%k | mae | OFAWiING no v
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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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UT'ILITIES EXPANS ION, WATER & SEWAGE 6/27/75 TWM JACKSONY ILLE, N.C.
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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
DRAWING DESCRIPTION ﬂ DRAWING NO. APPR. | SHOP SHIP
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UTILITIES EXPANSION, WATER & SEWAGE 6/27/75 TWM JACKSONV ILLE, N.C.
CONSOLIDATED ELECTRIC COMPANY fe= 196K | o [ OFAWINe "o e
141 SOUTH LAFAYETTE ROAD o  ST. PAUL, MINN, 55107 f5. "~ 7 177« of 10 DLO1382 o







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
DRAWING DESCRIPTION ]]DRAWING NO. " APPR.| SHOP SHIP
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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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" 5 15 Amp.
Duplex Recpt, G.E, 4090-1
12 1 Cover Platg P. G.E, . 9226-5 Egﬁéoé?ég
3= H=0=A
13 | 800156-01 | 2 Sel, Ewiteh’ CECo By
Sitze | w208V, ‘corl 3
= 14 2 Motor Starter G:E CR206C023 MS 1,2
15 6 0.L. Heater G.E, CR123C25.08B
16 L Light Base Dialco 103-4001-05-103 LT 1-4
17 L Lens, Red Dialco 103-1331-403 LT 1-4
6 Watt
18 4 Lamp, 155v,° "% g, 656-155 LT 1-4
19 1 Cover Plate Sierra S-8
20 1 Handy Box _ G,.E. 5655-1
2] 1 Cycle’ FIaat > WoMElay, TMIA622 cT 1
22 2 Air Compressor _ Thomas 907AA18 ALY 52
1o =
23 2 Res?vs‘lf:or”oo Ohmsoﬁrﬁ%e 3816 E ow
24 1 Res. Mtg,.Bkt, CECo 91G-11
25 2 PR Syitch o TR ey MP1B PB 1,2
GEr: ofF
26 1 Togg%e Switch 7581K7 TS 1
27 800057-02 1 Relay, ?EBV. CECo CR 1
28 800080-01 1 Socket, 11 pin CECo CR 1
0-160"
29 1 Gauge, 33" Marshall town 83B-3%
30 1 Valve, " Generant 3000-4 Shutoff
Taper Tube
31 ! Meter-Air Flow :
32 | 8ool00-02 | 6 preds OstiicTR<e ©Pefise PS 1-6
$ 20
33 600578-06 1 Cont./Alt, ret CECo CMC09
120 =
34 600522-06 2 Pump Protector XECo CMPO2 PP 1,2
35 3 Term. Block Buchanan 82LAL T8 1
36 1 End Piece Buchanan 8 30 T8 1
37 2 0L Resetter Furnas L9p53228~1
Single
38 | 700867-01 | 1 ‘Valve Mig.Bkt, CECo
9 4 C.B, Operator G.E. TEFR1B cB 1,2
40 2 " | boor Interlock  G.E,. 343L483G] cB 1,2
Press. L-T5PSTGTeTedyne . .
41 1 Relief Valve Republ ic 626B-1-1-2
L2 700076-01 1 Neutral Bar ; LP
~|] PAGE OF REV |TITLE: ) DFT |o/27/75)HdG
s 1 ] 2, BULL, A700 POWERPACK S.0. 15726 [ITEM "A"
@ , A CHK | /-3
2 IDRAWING NO. 7 CownsoLIDATED ELEcTRIC CoO. soin
] A 3
= 201889-01 j 141 SO. LAFAYETTE FREEWAY « ST. PAUL, MINN. 55107 TR P
wennt T34 /7S







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 ! . :
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) CR2 ] -? _a'—. —'ﬁ‘" i
THERMAL - cLz ‘ OVERTEMP 4 S o
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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,
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SUB-VARIATION " PL P?GE IBFL oa;vg;ag%-.;’—-] |

bl LA o (:;IUANmY REQUIRED | < DESCRIPTION SPECS. or MFGS /N o

1 DLO1382 REF Document List

2 902066-01 |REF] Wiring Diagram

3 ] Enct .. 38?42\91(]5 West. See P.O,

L ] Thermoswi tch CECo 2G-91 TH

5 ] Heater,]?Qov?tts(:hromalox SCB=150 HTR

6 1 Egéggtgg?g Leviton 9063 HTR

7 6 Fuse Buss FRN=-125
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SUB-VARIATION pl- AGE _ OF DRAWING NO.
b ] ] 201897-01
[ ITEM CECO K COMPONENT
NO | PART NUMBER | QUANTITY REQUIRED DESCRIPTION SPECS. or MFGS P/N DESIGNATION
] DLO1382 REF Document List
2 902067-01 |REF Wiring Diagram
Ox
3 ] Encl. 3 A9x15 West. See P,0,
plus 12" Transition :
L | Fncl., 90x38x15 West. See P,0,
5 1 Thermoswi tch CECo 2G-91 TH
150 Watts
6 2 Heater, 120V, Chromal ox SCB=-150 HTR
B
7 2 Sleptacie Leviton 9063 HTR
T e
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SUB-VARIATION @L PAGE OF Dmlxwmgf NO.
Oll l l l | 2 201898-01
1TEM CECO K COMPONENT
NQ PART NUMBER | QUANTITY REQUIRED DESCRIPTION SPECS. or MFGS P/N DESIGNATION
1 DLO1382 REF Document List
2 902068-01 |REF Wiring Diagram
NEMA 1, 20x20x9
3 800038-01 1 Enclosure CECo
4 1 Inner_Panel Hoffman A-20P20
5 1 Term. Block Marathon 312 T8 1
l-pole, 10A,
6 1 Circuit Bkr, West, HOCL=-1010 cB 1
7 ] CB Mtg.Bkt. West. 1258C07G0!l cB 1
Transmitter
8 | 600483-01 |1 Module, 120V, CECo CMX 01
", 2 condr.-open
9 1 Teiph, Jack Switchcraft 111 ‘
24
10 800085-01 1 Sonalert ° CECo CALL
L8y, DC
11 7 Relay, LPDT PEB KHP17D12-48 CR 1=7
14 pi
12 7 socket ' | P'"  Rundel sL-715 R V7
13 5 Light Base Dialco 103-4001-05-103 | LT 1-5
14 2 Lens, Red Dialco 103-1331-403 LT 3,2
15 3 Lens, Green Dialco 103-1332-403 - LT 3-5
6 W
16 5 Bhps S 656-155 LT 1-5
17 5 e R I 3816 Dim-Glow
18
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e e CHKD | 7-30-75 |47
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SUB-VARIATION PAGE OF DRAWING NO.
TV PL| 2 201898-01
TEM CECO COMPONENT
NO. | PART NUMBER | QUANTITY REQUIRED ¥ DESCRIPTION SPECS. or MFGS /N DESIGNATION
Norm. O
19 3 PB Switch "= P Salinger MP1B PB 1-3
L‘u' lsz -L}
20 1 Alarm Bell taday 346 Alarm
-7 W — "M BULL. E100 ANNUNCIATOR PANEL $.0. 15726 ITEM "J" ORFT | 7/1/75 |HJG
2 2 |5 T Teapy = CHKD | 7- 20 ro- boroe
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~ DESCRIPTION OF OPERATION

GEIGER SEWAGE TREATMENT PLANT ANNUNCIATOR PANEL
JACKSONVILLE, NORTH CAROL INA
8.0, 15726, ITEM. J

Reference Wiring Diagram 902068-01.

The Model CMXOl Remote Control Transmitter is used here to
furnish 50 volt DC power, used to control the 48 volt DC
relays, for telemetering between this panel and |tem '"D"
at the New River Sewage Pumping Station. Further informa=-
tion on the CMXO0l Transmitter is supplied in the descrip-
tion IM00778.

Communication between the two panels is provided by the
sound powered phone which plugs into the phone jack, and a
call button which can be pressed, sounding the sonalert at
the other end. Relays CR1 thru CR5 perform the alarm func=
tions and the pump running status functions as shown on
the drawing.

When a high alarm occurs, a contact at the remote panel at
the New River Sewage Pumping Station completes a circuit
between terminal 5 and terminal 7 energizing relay CRlI. A
nomally open CR1 contact sounds the alarm bell through a
normally closed CR6 contact while a second CRI contact brings
the high level alarm light to full brilliance. Pressing the
silence button for the high level alarm energizes relay CR6
which de-activates the alarm bell and seals the relay CR6 in
through the normally open CRl contact. When the high alarm
condition is removed, CRl is de-energized, and relay CR6 is
reset.,

A low level alarm will activate relay CR2 and bring the low
level alarm light to full brilliance while activating the
alarm bell., A low level alarm can be silenced in the same
manner as the high level alarm. Lights are provided for pump
running status which are also of the dim=glow type.
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y < - - 120 VAC PCWER - — oo Sk ~ ““100778
] > .
S —— )
‘ ] 120v, :
. : ——— !
! ;
; i
i
500 O I 3 | The CMXO0l is designed to
- | Slom transmit a 50 or 100 Volt
s Ly LEVEL SEC YABLE FOR half or full wave DC signal
b~ T JUMPLRS CONNECT IONS :
T opriowt e FOR VAR jOUS to @ remote alarm receiver
__‘7_‘ 2 5 USAGES, l ’
e L3 such as the CMRO! or CMRO2,
¢iRcut D — Spark gaps and 1 Amp., fuses
: Tions i %ﬁ%{&ﬂﬂﬁ provide sufficient lightning
RETALL I CIREUI and transient protection,
As-chrol oM
3 ; I I i T
1
CM XO1 REMOTE CONTROL TRANSMITTER ol
EARTH
GROUND /
FULL WAVE DC 100 VOLT . . . CONNECT TERMIMAL 7 TO TERMINAL 8 AND
TERMINAL 3 TO TERMINAL 4, WIRE CONTROL
ot CONTACT BETWEEN TERMINALS 6 AND 9,
FULL WAVE DC 50 vOLY , , o COMMECT TEP’.MIMER7 TO TERMI;‘\‘(AIF; 8 AND s
IN/Urr . RMINA A N t
AT Z{E)E'r‘:icrLEEnESE; T?r{rﬁkALs € ,{1:5 S?NTROL B il ko = ]l r "{EU’"‘{H}"
“ FULL WAYE BC 50 VOLT . . . CONNECT TCAMINAL 3 TO TERMINAL 4 AND s © CMX01 il TT
TRUVERSTNG POLARTIY) TERMINAL 5 TG TERMINAL 8, WIRE CONTROL 1 l
CONTACT #1 BETWEEN TERMINAL 6 AND 9, | i
WIRE CONTROL CONTACT #2 BETWEEN TERMINAL == — == | )
7 AND 9 (COMILOL CONTACTS #1 & #2 MUST == .. o] o | -
’ NEVER BE CLOILD AT THE SAME TIME), = = g
AL R IO YOT - - EOUIET AL JOTERINL S, MR o, N 5 A O 2
WIRE CONTROL CONTACT #2 BETWEEN TERMINALS 7 AND 9, B )
- f F \ !
wiew e ! B. 7 1% i il |
AT B SO NT o oL 0 L, e o eleREREnERRR
CONTACT #2 BETWEEN TERMINALS 7 AND 9. = 1l L
NOTE: It is recdmmendeé that the snap-track be mounted with plastic
fasteners, |If metallic fasteners are used they must be insulated
from the copper side of the "CM" Module printed circuit board.
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: PAGE  OF |DWG. NO.
SUB. VARIATION pL | 2 201899-01
TTEM]  CECO o1 | COMPONENT
NO. | PART NUMBER DESCRIPTION SPECS.OR MFGS, PIN DESIGNATION
1 pLO1382 REF Document List
2 902069-01 REF Wiring Diagram
NEMA 1
3 1 Console, L8" Hof fman C-1448BD
"
L 1 Top Unit Hof fman C-1448T
"
5 1 Sub-Panel HG Hof fman C-1448P2
6 80 Term. Section Buchanan 625 18 _1
7 End Piece Buchanan 630 1B 1
2
8 | 800085-02 |1 xpdib1 s Maon . o ALARM
0
9 600566-06 2 Alarm Modeev' CECo CMA 09 AM 1,2
120V,
10 | 600574-11 | ) Controlier Mod. CECo AN-11 cM 1,2
11 | 800092-01 |2 Meter, 53" CECo LM 1,2
12 | 800093-08 |2 e Rtier CECo M 1,2
%PDT CR |-k
13 800057-02 |30 Relay, 20V, CECo CR 7-30
14 | 800079-02 2 Relay, Létc?mg CECo [ i 57
15 | 800080-01 |34 Socket, 11 pin CECo CR, CL
3900 ohm, TZ Watts g
16 16 Resistor Ohmite 3816 Dim Glow
Motorized, on delay, 320 min,
17 2 Timer, 12 BR19A6 ™ 1,2
20/12
18 | 800073-02 |1 G A A"“’EECO PWR 2
19 1 Fuseholder Marathon F30A1SP E)
20 1 Fuse, 1 Amp. Buss NON-1 Eid
Signal
21 600496-01 8 Adjust Pot, CECo CMZ-01 MCU 1-4
22 G 2 S,Bef?ssfwi:ch' A-B 800T=-J2A $S 12l
Ctr.0ff-Momentar 2
23 6 Sel, - Sw.SPDTL  #sB 800T-J91A 195130 {1%
t 6
24 6 SR8 Na nt Rl fne 800T -H2A 0 N I i
25 16 6W Lamp,” 155%° ' G.E; 656-155V. 1T 1-24
26 | 800195-01 |16 Lamp Base LT 1-2L4
27 800196-01 |2 Lens, Red L7152
T ej85 Vertica
28 2 Méter 0-100% (]S E VM 1,3
29 |800196-03 6 Lens, Amber LTZ%J%’
. LT Wkt
30 |800196-05 k4 Lens, White = i) gl
31 | 800196-02 2 Lens, Green LT V0,19 °
32 | 800196-04 2 Lens, Blue R LT 5,14
33 2 Tictrpestiag Narticgl 18501 4NDND1J v 2.4
34 L Bezel Kit G.E. L149K16G778 VM 1-4
35 1 Cem Card Case Bristol MY81LMY X
2711-10A=-200-10L~
36 2 Ind,/ Recorder Bristol 01 0- 00ON-00R-100 REC 1,2 X
Dual g o % 3
37 1 Indicator Bristol 275}260(" i IND 1 X
38 1 Pwr, Supply Bristol 2007-208~-100 WR 1 X
= : &3k 2751-10C~-120-
39 ] Ha¥iseor. Bristol 50712000 IND 2 4
LQ 3 Sq, Root Card Bristol 374471-01=0 X
4 ! Mtg.Plate, C.B, West. 1258C0/G01 cB 1
L2 2 Swy i P.B, Salinger MP1B PB 1,2
43 1 Circuit Bkr, West, HOCL 1015 CB 1
NOTE: Items 35-40 Fur-
£ nished to CECO by
McMahan Co.
PAGE OF | REV CONTROL CONSOLE DEY §7/25/75) HIG
Py | - . | CAMP GFIGER S.T.P. S0 15726, (LTEM 1KY CHK |~/ 1754
=] MECEIO-R 2 CHK L R NN
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SUB.VARIATION PAGE  OF |DWG. NO.
PL 2 2 201899-01
WEM]  CECO of 1 1 1 COMPONENT
NO. | PART NUMBER QUANTITY DESCRIPTION SPECS.OR MFGS. PN DESIGNATION
44 | 800057-01 | 2 Relay, 24 VAC CR 5,6
L5 2 Prop. Controller Action Pak AP2101 SPC 1,2
L6 2 Posn, Controller Action Pak AP3200 VPC 1,2
L7 2 96~Pin Timer Tork 8001 1632
; sec 1,2
48 L Socket, 11 pin Rd, Rundel SL6T1 vee 1.2
N1 PAGE  OF | REV [TITLED CONTROL CONSOLE OFT {7/25/775) 4G
= Q, CAMP GEIGER S,T.P, S ]57?6’ ITEM vK"
@ | 2 2 pomen s CHK
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DESCRIPTION OF OPERATION
FILTER CONSOLE AT THE CAMP GEIGER SEWAGE TREATMENT PLANT
JACKSONVItLE, NORTH CAROL INA
S.0. 15726, ITEM K

Reference Wiring Diagram 902069-01. ' A .
Reference Flow Diagram on Page 2 of this Description.

As shown on Page | of the Wiring Diagram, the flow through
Filter #1 is controlled by monitoring the level in the filter
using a Bulletin A1000 Submersible Level Transducer. This
level signal is then compared to the pre-adjusted setpoint

of a setpoint controller, and the deviation signal is used

to modulate the filter effluent valve.

The level signal from the Bulletin A1000 Submersible Trans-

ducer is first fed to the Bulletin G500, Model AN-11 Controller,
This Controller furnishes a meter output to indicate the water
level in the filter, and conditioned analog output to the 'level!
input of the proportional controller. This Controller tries to
maintain the water level at the adjusted setpoint by varying

the opening of the effluent valve., The setpoint for Filter No. 1
can be re-adjusted with a pot on top of SPCl inside the console,
A 4-20 ma. signal from pins 7 and 8 of SPCl1 directs the opening
of Filter 1 Effluent Valve, via position controller VPCl on

Page 3 of the Wiring Diagram.

The control output on the AN-11 Controller is used to energize
relay CRI, to enable the two filter effluent pumps to run.

When the water in the filter gets below a pre-adjusted setpoint,
the control output contact opens, de-energizing relay CR1, which
disables both filter effluent pumps. |[f the level in the filter
gets too high, the high alarm contact in the AN-11 Controller
wiil close, energizing relay CR2 in the Model CMAQO9 Alarm
Module. This turns on the High Water in Filter #l alarm light
and energizes the audible annunciator. When the operator
presses the silence button, it energizes relay CRI in the

alarm module, disabling the audible annunciator and sealing
itself in. When the alarm condition goes away, and the high
alarm output contact opens, relays CR2 and CRI in the Alarm
Module de-energize, turning off the light.
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The level control circuit for Filter #2 is identical to that
for Filter #1, Each filter has an indicating recorder which
records the flow through the filter from an electronic trans-
mitter signal.

The head-loss across each filter is displayed on a dual indi-
cator. Each channel of this indicator includes an alarm
contact, which closes when head-loss exceeds a preset value,
For Filter #1, a high head-loss will energize 24 volt relay
CR5, which will initiate a backwash sequence.

A backwash control switch is provided, to permit the operator

to manually initiate a backwash sequence or to manually stop

the backwash sequence. Note that the two filters are inter=-
locked with contacts of their latch relays CL1 and CL2, such
that if Filter #2 is backwashing, Filter #l may not be initiated
into a backwash sequence. This assures that one of the two
filters is always on line,

BACKWASH SEQUENCE

The backwash sequence for each of the two filters is iden-
tical,. therefore only Filter #1 will be described here,
Referring to Page 3 of the Wiring Diagram, assume that the
backwash control switch is left in the Center or OFF position,
and that Filter #2 is in service. Because Filter #2 is in
service, the normally closed contact of latch relay CLZ is )
closed, permitting the N.0. CR5 contact to complete the glrcuit‘
to the latch input of relay CLl, when it closes due to high

lead loss in-Filter #1. When CR5 then causes CL1 to lgtch,

a normally closed CL1 contact turns off the Filter #l. in

Service Light, and a normally open CLl contact turns on the
Filter #1 in Backwash Light. Another normally open CLI contact
energizes relays CR4A, CRLB and CRLC. The sequence for operating
the valves in the automatic backwash sequence is to first close

*thz iglte]:rl' e;ﬁluent vale,Sthsn the openzh va is ge{enged/vyrzs
e sur a . : :
and finally u Rl e

Note that the manual control selector switches for each
valve are disabled by N.C. contacts of relays CRA4A thru
CRU4C when the filter enters the filter backwash cycle, and
these selector switches stay disabled until the backwash
cycle has been completed.

Upon initiation of backwash in Filter #l, a circuit is com-
pleted through contacts 9 and 6 of CRA4C, normally closed
contacts 7 and 1 of CR3 (the backwash stop relay for Filter
#1), and the normally open contacts 7 and 4 of relay CRA4A ‘to
the coil of ‘relay CR10, This will drive the Filter Effluent
Valve #] to the fully closed position, which will then ener-
gize relay CR8. Note that the 120 volt power is removed from
terminal 9 of valve position controller VPCl at the time that
the filter goes into backwash, so that there will not be
opposing close and open output signals to the valve positioner.
This control power to the valve positioner is removed by the
,qormally closed contact of CLl located on Page 4.

As soon as Filter Effluent Valve #1 is fully closed, a nor-
mally open CR8 contact in series with a normally open CRLA
contact will apply power to the open input of the Backwash
Valve #1 positioner., When this valve has reached the fuily
opened position, relay CRI11 is energized.

Referring to Page 6 of the Wiring Diagram, a normally open
CRI1 contact in series with a CRLC normally open contact
will apply power to one of the backwash pump control relays
depending upon which position the Backwash Pump selector is
in, Assuming the Backwash Pumps H-0-A selector is in the
AUTO position, the appropriate relay will furnish a contact
closure to start one of the Backwash Pumps. Another nor-
mally open contact of each of these relays will operate a
""backwash pump required" light,

Another normally opened CRI1 contact in series with a nor-
mally open CR4B contact completes a circuit to the open input
of the Surface Wash Valve #l operator, When this valve has
reached the fully opened position, a limit switch transfers
energizing relay CRI3. >

Referring to Page 6 of the Wiring Diagram, a normally open
CRI3 contact in series with a normally open CRA4C contact
will energize either of the surface wash pump control relays
depending upon which position the selectors are in. For
instance, if the Surface Wash Pump selector is in the #l

. position and the Surface Wash Pumps H-0-A selector is in the
AUTO position, relay CR29 will be energized , lighting the

.Surface Wash Pump #1 Required light and starting Surface

“Wash Pump #1. Referring to Page 3 of the Wiring Diagram,
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another normally open CR13 contact energizes timer TMI, which

will establish the duration time of the backwash operation.
This timer can be set for up to 30 minutes of backwashing
time,

Note that relay CR3 is the relay that causes the filter to
stop backwashing and sequence its valves to the in-service
pesition, This "backwash stop'" relay can be activated by
timer TMl when it times out at the end of the automatic
backwash. 0Or, CR3 can be energized manually by the operator
turning the Backwash Control switch momentarily to STOP,
This "backwash stop" relay can also be activated by a
momentary closing of the contacts connected between terminals
21 and 22, so that if there is inadequate suction for the
backwash pumps or inadequate volume available for their dis-
charge, the filter will be sequenced out of backwash.

When Timer TM1 times out, its contacts 6 and 5 close, ener-
gizing relay CR3 and applying power through the CR4B nor-
mally open contact to the close input to the Surface Wash
Valve #1 operator, As soon as the valve begins to close,

relay CR13 is de-energized, stopping the. surface wash pump. ]
Relay CR3 on Page 3 of the Wiring Diagram seals itself in
through its normally open contact and a normally open CRALC ./0

contact, ézﬂ
Referring back to Page 4 of the Wiring Diagram, when the lﬂ

Surface Wash Valve #1 reaches the fully closed position,
relay CR14 is energized, and the Surface Wash Valve #l :
Closed light comes on. A normally open CRI4 contact applies
an input to the close terminal of the Backwash Valve #l
positioner. As soon as this valve begins to close, relay
CR11 is de-energized, and the backwash pump is stopped.

When the Backwash Valve #l reaches the fully closed posi=
tion, relay CR12 is energized. The valve position meter
should then read approximately 0% opened.

A normally open CRI2 contact applies power thru a N.0, CRA4A
contact, to the open input of the Filter Effluent Valve #]
positioner.  When this valve begins to open, relay CR8 will

In the upper left hand corner of Page 3, a normally open

CR3 contact in series with a normally closed CR8 contact now
applies power to the reset input of latch relay CL1, resetting
it and placing Filter #1 back in service. The in-service
light is now turned on and the backwash 1ight is turned off.
The.effluent valve will be re-positioned, under command from
position controller VPCl on Page 3, until the water level
setpoint is reached in Filter #1.

The 96-pin timers TCl and TC2 on Page 6 of the Wiring Diagram
control the operation of the remote solenoid valves controlling
the two sludﬂe draw-off valves, The dial on each timer revolves
once every 24 hours. The time and duration of each valve opera-
//ﬂ_ tion is easily programmed in 15 minute increments,
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SUB. VARIATION P L l‘AG? Olf DW;S, l]iO.
201500-XX
TEM]  CECO orjozfo3]| | COMPONENT
NO. | PART NUMBER QUANTITY DESCRIPTION SPECS.OR MFGS, PN DESIGNATION
1 | DLO1382 REMREFREF Document List
2 902070-01 REAREFREF Wiring Diagram
L0Hx 24Wx2 0D
3 15 S Console, NEMA Hof fman c-108
I
Type 185 Vertical
5 ! Meter, 0-100% Scale. . G.E. VM 3
6 60| 60} 60 Term, Section Buchanan 625 T8.1
7 31313 End Piece Buchanan 630 T8 1
120/12 @ 1.5 Amp.
8 | 800073-02 [ 1]1]1 e et AT PWR 2
9 1 2 I B Fuseholder Marathon F30A1SP F 1
10 148 15 M) Fuse, 1 Amp. Buss NON- 1 F 1
Signal
11 | 600496-01 [ 6] 616 Adjust Pot CECo CMz-01 MCU 1-3
Ctr,0ff-Momentary
30 C e Sel.  * Swy A-B 800T-J91A SS < 1y s
% ?os.Maintained
13 z2rE232 S Sw A=B 800T-H2A SS 3.5
14 Liuiy Lahp, j5oy, G.E. 656-155v, LT 1-4
15 800195-01 L1 4L Lamp Base CECo - - - LT 1-4
16 | 800196-02 2 2L 2 Lens, Green CECo L (s i ¢
| 4 800196-05 " ol A Lens, White CtECo - - 270
Type 185, Vertical
18 2] 2] 2 Mifer, 04100% L.E 18501 4NDND 1 J VM 1-2 X
19 31313 Bezel Kit G.E, L149K16G778 VM 1-3
20 SR Circuit Bkr, West., HOCL-1015 cB 1
21 i R CB Mtg.Plate West. 1258€07G01 cB 1
Norm. Closed -
22 L4 Stop -P,B, Sw, Salinger MPIR PB 1,3.5. 7
23 b luls start BB §B°"  salinger MPIB PB 2,U,6,8
24 11 ot §3361% Bristo) MY81 LMy X
25 B Sq. Root Card Bristol 374471-01-0 X
26 & Subtractor Card Bristol 383654-01-7 X
27 14113 Pwr. Supply Bristol 2007-40B PWR 1 X
3 2751-10C-110
28 1] ala [gdicator Bristol 20312005 X
NOTE:; ITEMS 24-28 FURNISHED
JO CECO BY McMAHAN CO,
| PAGE OF REV JTITLE: DFY | 7/31/75 HUG
'E ! 1 Y | NEW RIVER FILTER CONSOLES So0...15726 [TEM HLY R ’/’ 5
™ -H T-5-75 Yo
S IDRAWING NO. COoNSOLIDATED ELECTRIC CO. p=s
< . ENG 2o
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DESCRIPTION OF OPERATION
WATER TREATMENT PLANT FILTER CONSOLES

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

Reference Wiring Diagram 902070-01.

Each of the three filters has its individual filter control
console containing a filter flow indicator with associated
circuit cards and power supplies, as well as manual control
switches and indication for the five valves. Start and

stop push buttons are provided for manual control of the two
backwash pumps and the two surface wash pumps.

Each of the first three pages of the wiring diagram is devoted
to the flow indicator circuitry for an individual filter. This
is necessary because the filter flow circuitry is somewhat
different for each filter. |In the case of Filter No. 1, shown
on Page 1 of the diagram, the flow indicator circuitry is quite
simple, in that only a square root extractor card is needed to
condition the signal from the flow transmitter to the Bristol
Indicator,

On Page 2 of the Wiring Diagram, a subtractor card is employed
in the flow indication circuitry for Filter No. 2, since the
transmitter sends a signal proportional to total flow for both
Filters 1 and 2. The output from the square root extractor
card is applied to the subtractor card and then the signal
representing Filter No. 1 flow is subtracted from the total
signal output from the square root extractor. The resultant
analog signal represents the flow for just Filter No. 2, and
this is applied to the flow indicator.

Referring to Page 3 of the Wiring Diagram, for the flow circuitry
for Filter No. 3, the transmitter input signal, representing
total flow for all three filters, is applied to the square root
extractor card. The output from the square root extractor,
proportional to flow, is applied to the subtractor card as is
the signal from the Filter No. 2 control console, which repre-
sents the total flow of Filters 1 and 2. The subtractor output
then represents the difference between the Filter No. 3 trans-
mitter signal and the flow for Filters |1 and 2 which results in
a signal proportional to the flow from just Filter No. 3. This
output is then applied to the Filter No. 3 flow indicator.

MANUAL BACKWASHING

The valve positioner for the filter influent, filter effluent
and the backwash influent valves are to be furnished with
1000 ohm potentiometer outputs, which will control a valve
position meter for each of these valves on the control console,
These valves will be manually modulated to adjust flow rates,
The backwash effluent valve and the surface wash valve merely
operate in the fully opened or fully closed positions, and
lights are furnished to indicate which position these valves
are in. The selector switches for these valves are simply
maintained 2-position switches placed in either the open or
close position. The selector switches for the manually
modulated valves are 3-position center-off switches with
momentary open and close positions.

To place the filter in backwash, the operator must first
turn SS1 to close until the Filter Influent Valve meter
indicates that the valve is 0% opened. The operator should
then move the selector switch for the Filter Effluent Valve
to close and hold it until the position meter indicates 0%
opened, The operator should next press the open side of
selector switch SS5, and when the opened light comes on for
the Surface Wash Valve he should press the start button for
the desired Surface Wash Pump.

The operator then turns selector switch SS3 to the open
position opening the Backwash Effluent Valve. When the
opened Iiﬁht comes on, the operator then turns selector
switch SS4 to open until the Backwash [nfluent Valve in-
dicates 100% opened, or the desired opening. The operator
should then press the start button for Backwash Pump #l or
Backwash Pump #2 or both depending on how much backwash flow
is desired, The backwash flow rate will be indicated on the
large backwash flow indicator separately mounted. Note that
by use of the "Open-0ff-Close'" Backwash Influent Valve
selector switch, the operator can modulate the backwash flow,
to obtain virtually any desired rate,

When the filter has been backwashed for a sufficient period
of time the operator reverses the backwash procedure and
returns the filter to the in service mode.
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c D G H W | J K L M fe) P
REV. | CC.NO. DATE DESCRIPTION CHX.|APR
A | 3773 | #-2-75 | RELEASED =
1 B |Hia |2-20-76 | tusT’s. cHANGES %
CAMP GEIGER WELLS CAMP GEIGER INDICATORS/ALARMS
2
1. FUTURE 29. GROUND. RESERVO IR LEVEL
2. WELL J 30. SIGNAL FAILURE & ABNORMAL LEVEL
3, WELL K 31. ELEVATED TANK LEVEL
L. WELL L 32. SIGNAL FAILURE & ABNORMAL LEVEL
5. WELL H
3 6. WELL M NEW RIVER INDICATORS /ALARMS :
B WERL N &,11.,.5/4%44/4“ éﬁe/
8. WELL O 33, OW—FANK—LEVEL -
9. WELL P 3L. SIGNAL FAILURE & ABNORMAL LEVEL
10, WELL B 35. CAMPBELL ST. ELEV, TANK LEVEL
11. WELL'D 36. SIGNAL FAILURE & ABNORMAL LEVEL
4 12, WELL E 37. WHITE ST. ELEV. TANK LEVEL
13. WELL F 38. SIGNAL FAILURE & ABNORMAL LEVEL
14. WELL G
15. WELL Q 39. FINISHED WATER PUMP - 5 H.P,
16. WELL R L0. FINISHED WATER PUMP - 7.5 H.P.
L1. FINISHED WATER PUIMP - 15 H.P.
5 CURT IS ROAD PUMPS
42, NEW RIVER PUMP - 60 H.P.
17. BOOSTER NO. ) 43. NEW RIVER PUMP = 50 H.P,
18. BOOSTER NO. 2 LL. NEW RIVER PUMP - 100 H.P.
6 NEW R IVER pups 27242 45, CLEARWELL HIGH LEVEL ALARM LIGHT
Héa:~____—ﬂ7 46, CLEARWELL LOW LEVEL ALARM LIGHT
19. 2 well 47. SLAKER ALARM LIGHT :
20, RUMP L, /
21. PUMP 3«
22, BUMP 5 4
- 23, PP 10 3
2L, PP 11 @
25. POMP 7
26. RUMP 8
PLANT PUMPS
8
27. " BOOSTER NO. 1 .
28. BOOSTER NO. 2
9 TITLE D |MENS IONS & ARRANGEMENT
MAIN CONTROL ENCLOSURE - NEMA 1 ITEM 'MY
NEW RIVER WATER TREATMENT PLANT
PAGE 2 OF 2
5 gﬁ?“‘5726 [ ¥ahee JACKSONVILLE, N.C. [T G, CLR.S.
=1 CONSOLIDATED ELECTRIC COMPANY [ rinsn )
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SUB. VARIATION PAGE  OF |DWG.NO.
PL 1 2 201901 -01
TTEM]  CECO of T 1 1 COMPONENT
NO. | PART NUMBER QUANTITY DESCRIPTION SPECS.OR MFGS, PIN DESIGNATION
1 | bLoi3s2  [ReA Document List
2 902071-01 REF] Wiring Diagram
0x20x20
3 | skolo026 2 Encl, . NeMA-I
ROXZSXZO
L | SK01027 1 Encl., NEMA 1
.H., Hi d
5 |GB6608210-5] 2 kadp-lidtges  BlxeR 103G-8AP
L.H. Hinged 80x2
6 1686608210-5| 1 Réat Doob. e 1 03G-88P
7 1 SK01028-01 2 Fixed Door, 20x10 high 103G-7AB
8 | SK01029-01 | 1 Fixed Door, 25x10 high 103G-7BB
No Holes-
9 |SK01028-02 | 2 Fixed Door, 20x10 high w/Studs
0 |sko01029-02 | 1 Fixed Door, 25x10 high Hgctizigss
No Holes-
11 ] SK01030,31 2 Fixed Door, 20x80 high w/Studs
. No Holes-
12 |SK01032 1 Fixed Door, 25x80 high w/S tuds
13 | SK01033 1 Inner Panel, 18-3/4x70 high
14 2 Channel |ron, 13"x3"x65'"long
15 700272-01 1 Swing Out Bay Frame
16 700201-01 2 Frame Angle Rack ‘Ifﬂ
1-R
17 700210-01 Z Frame Angle Rack I-Lﬂ
18 700273-01 2 Hinge, Fixed Bracket
19 700274-01..] 2 Hinge, Swinging Bkt.
20 2 Flat Washer, 3/8" Cad, Pltd.
21 2 Nut, Hex _3/8"-16 Cad, Pltd,
22 700275-01 2 Bkt., Bay Latch
23 700276-01 2 Bkt,. Latch Mounting
2L 10 Screw, P,H.,, #-20x3/8" Cad. Pltd.
25 2 PSLEY ey Southco 17-13-304-1]
Retaining
26 2 Washer Southco 17-10014=-11
T-pole, 15A,
27 & 1 Circuit Bkr. West. HOCL-1015 cB 1
28 1 CB Mtg.Bkt. - West. 1258C07G0] CB 1
Cecotronic =)
29 201999-01 5 Receiver CECo
Type 180-vertical-6'" {(Control Assy.Inc.)
30 3 Meter, 0-30 Ft, G,E, 1 00-0-100uA LM 24305
Type 180-vertical-6" (Control Assy,. Ind.)
31 2 Meter, 0-15 Ft, G.E, 100-0-100uA LM 1.4
v Y20V,
32 1 Alarm Bell Faraday 3L46-L4
33 800195-01 | 75 Light Base LY 1-75
3L 800196-01 13 Lens, Round-Red LThé:Lg'
35 800196-02 | 33 Lens, Round-Green LT 11-43
LT 44,45,
6 | 800196-03 |29 Lens, Round-Amber Tug.iss
37 40 Lompy. LA, G 656-155Y. LT, 1530
38 35 Lamp, 60V, G.E: 6S6-60V, LT 11-45
Screw terminal = 11 unit
39 3 Fuseholder1BI?ck BusS 3833-11 F 1-33
40 33 Fuse, Lamis * i Buss AGC-1 F 33
T20V.
41 | 600566-06 | 3 Alarm Module AM 1-3
on/0fft
L2 800156-03 | 27 Sel. Switch SS 1-27
43 174 Term. Block Buchanan 625 78 |
Ly 8 End Piece Buchanan 630 T8 il
45 33 P.B. Switch Salinger MPIB START
L6 33 P.B. Switch Salinger MPIR S5TOP
~ PAGE OF REV TITLE: NEW RIVER WATER TREATMENT HIG
= 1 2 B PLANT MA IN CONTROL CENTER S.0. 15726, ITEM '"M"
\0 = TV
2 [DRAWING NO. . CONSOLIDATED ELECTRIC CO. '
A -+ e ) |
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SUB. VARIATION PAGE  OF |DWG. NO.
Il 1 [ I PL 2 2 201901-01
EM|  CECO 0 COMPONENT
NO. | PART NUMBER QUANTITY DESCRIPTION SPECS.OR MFGS. PIN DESIGNATION
Newark F656
L7 28 Telph, Jack Switchcraft ??l
PE_T-5,
48 P.B, Opry C-H 102507-101 /2~
PG _T-5,
49 Contact Block C-H 10250T-53 72-754
50
51
52
53
54
55
120v/24y, ‘
6 Power/Supply' Bristol 2007- LOB X
Cem Case &
57 Power Supply Bristol MY81LMY X
For Cem
8 Sq, Root Card Bristol 374471-01-0 Case X
Single Pen, 120V, 2711-10A-200-10L4- Raw water
29 Recarder/ Ind Bristol 010-00N-00R-100 Flow X
Single P 120v, 2711-10A-200-104- |Finished
60 Recgrder7rl‘r‘nd. Bristol 0] 0-00ON-00R-100 Water Flow| X
X - ITEMS 56-60 TO BE FUR~-
NISHED TO CECO BY McMAHAN
COMPANY,
o] PAGE  OF REV |TITLE: NEW RIVER WATER TREATMENT DFY |a/¢/75 Y HaG
\% 2 2 = PLANT MAIN _CONTROL CENTER A e R cuk 18/8/7¢ "..m
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DESCRIPTION OF OPERATION
NEW RIVER WATER TREATMENT PLANT MAIN CONTROL PANEL
JACKSONVILLE, NORTH CAROL INA
S.0. 15726, ITEM M

Reference Wiring Diagrams 902071-01 and 902104-01.

This Main Control Panel includes programming 1ights /for all
the raw water pumps, which are operated by
The operator can position these ON/OFF switches to
indicate which pumps are to be run. The Pump Required lights
that are thus turned on, maintain a record of which pumps are
to be used. The remote control of these raw water pumps, both
wells and boosters, is achieved by the use of push buttons,
momentarily operating 48 volt DC relays at the receiving
locations.

Each remote location has a call button and a phone jack”to
permit communication with the main panel. Individual fuses
are furnished for each of the remote pumps, to provide
maximum integrity of the system.

Manual control of the finished water pumps and the distribu-
tion pumps is also furnished in the same manner along with
running indication lights. A call light and phone jack is
provided for communication from these pump locationsalso.

Five Cecotronic Receiver frames are provided, one for each of
the water storage tanks, along with vertical-scale tank level
meters. The pulse width modulated signal received from each
of the water tanks is converted to an analog signal that drives
the level indicator. Setpoints are furnished in the receiver
frame which operate output relays to operate an alarm when
there is an abnormal level in the tank and also to indicate
an alarm when there is a signal failure. Another output
contact from the control frame operates an alarm bell when
either of these alarm conditions occurs at any of the five
tank locations. Pressing the silence button for the appro-
priate water tank will silence the alarm bell when an alarm
condition occurs. The alarm light will stay on until the
alarm condition has been eliminated.

Indicator lights are furnished for each of these tj;uz.
remote pumps, operated by contacts from the remote locagigg/zz}?ﬂl¢y

Flow recorders are mounted in this panel, to indicate and
record the raw water flow rate and the finished water flow
rate, The circuitry for these recorders and associated
circuit cards and power supplies are shown on the right hand
side of Page 2 of the Wiring Diagram.

Referring to Page 3 of the Wiring Diagram, the remote control
circuitry for each of the remote pumps is essentially identical,
therefore it is only necessary to describe one of them. If
the operator presses the start button for Well B, a signal is
transmitted to Item '"NI'" panel at Well B which momentarily
energizes a 48 volt DC relay, closing a contact around the
start push button at the motor starter, energizing that
starter which seals itself in. When the operator wishes to
stop the pump at Well B, he presses the stcp push button,
again momentarily energizing a 48 volt DC relay, which breaks
the circuit in series with the stop button at the motor
starter, dropping out the starter and stopping the pump.
While the pump is running at Well B, an auxiliary contact

of the starter completes the circuit to the Well B running
light, turning that light on.

Referring to Page 6 of the Wiring Diagram, contact closures
in the panel at the clearwell, Shop Order Item "F", will
operate alarm modules for high level and low level in the
clearwell. For irstance if a high level condition occurs

at the clearwell, a contact closure will energize relay CR2
in Alarm Module AMI. This lights the High Level in Clearwell
light, and energizes the alarm bell shown on Page | of the
Wiring Diagram. Pressing the silence button for the high
level alarm, will energize relay CR1 in Alarm Module AM], de-
activating the alarm bell. The high level light stays on
until the level subsides in the clearwell. Similar alarm
modules are furnished for Clearwell Low Level and for a
Slaker Alarm. A contact is furnished by others to activate
the slaker alarm.

CECOTRONIC ELEVATED TANK RECEIVER

Referring to Wiring Diagram 902104-01 and Assembly Drawing
201999-01, the pulse width modulated DC signal on the signal

% pair from the transmitter is applied to terminals Tl and T2
of the DC Receiver in slot A-25. This pulse width modulated
signal is converted to a logic level pulse width modulated
signal and applied to the inputs of the XPW-18 Signal Failure
Detector card in slot A-03.
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The XPW-18 card detects when a monitor signal from the water
tank transmitter has been lost, indicating a failure at the

transmitter or a failure of the signal lines. This condition

will apply a zero input to Pin 17 of the alarm silence gate
in slot A-15. The output at terminal 16 of the DSG-03 card
energizes relay K2 in the QRM-01 Module in slot A-LL. This
operates relay K2 which activates the Signal Failure light.
The output at terminal 12 of the DSG-03 card energizes relay
K3 which operates the alarm bell. When the operator presses
the silence button for this water tank, the 12 volt input
applied to the Pin 18 of the QFG-02 Buffer in card slot A-17
pulls down the silence input Pin 11 of the DSG-03. This de-
energizes relay K3 and de-activates the alarm bell.

The signal output from the XPW-18 card is applied to the input

terminals of the XPW-15 Pulse Width Demodulator card in slot
A-05. This card converts the pulse width signals, which are

logic level signals varying between 100 milliseconds and 900

milliseconds in duration, proportional to the level of water
in the tank, to an analog signal varying between -5 and +5
volts DC. This signal is then applied to the input of the

Simulator/Queller card in slot A-07. The pulse width modula=

tion system is further described in IM00290.

The SES-06 Simulator/Queller card in slot A-07 performs two
functions. The quelling function is one of delaying the sys
response to variations in the level signal received from the
transmitter. The input signal is integrated such that the

tem

changes in level are caused to occur slower in the output than

they are at the input. This rate of quelling is adjustable

by a trimpot on the upper front face of the card. The simulator
function is one of permitting the operator to move a switch on

the front face of the card to the manual position anrd adjust

a

trimpot at the lower front face of the card to simulate varia-

tions in the level signal. The operator must always remembe
after using.the manual mode, to move the switch back to the
AUTO position so that the system will respond to variations
the actual level signal. The simulation function Is very
helpful in facilitating trouble shooting, and to help the
operator in making adjustments to the system. A buffered
level signal is provided at terminal 17 and this is used to
drive a vertical scale meter on the front panel. The 100K
pot on the ZOM-02 Connector Board in slot A-50 is used to
adjust the meter output for proper deflection. The normal
analog output signal from terminal 11 of the SES-06 card is
applied to the input terminal 18 of the QEC-01 Voltage Compa

r

in

rator

or Setpoint Card in slot A-13, The Simulator/Queller card is

further described in ES50070.

The QEC-01 Voltage Comparator card is used to compare the
varying gnalog !evel signal to pre-adjusted voltage setpoints
and provide log[c level outputs which change abruptly between
lognc.l and logic O (plus 5 volts and 0 volts approximately)
In this system, the high alarm setpoint and the low alarm :
setpoint are wired together and connected to the input Pin 6
of the DSG-03 alarm silencing gate. This means that whenever
there is either a high level condition or a low level condition
in the tank, this alarm input will be pulled down which will
cause the alarm gate to energize relay Kl in the QRM-0l Module
in slot A-hL., The output contact of relay Kl lights the
abnormal level alarm light. As in the case of the signal
failure alarm, the output from terminal 12 of the DSG-03 card

will energizg relay K3 activating the alarm bell. |In the
same manner, i thg operator presses the silence button for
this water tank, it will silence the alarm bell by de-energizing

relay K3. The operation of the voltage comparator card is
further described in ES50065. The operatiog of the QRM-01
Relay Module is further described in ES50067. The DTC-02 DC
Receiver mgdu]§~includes lightning protection for the input
signal, which is further described in ES50061.
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INSTRUCT IONS FOR TESTING
ELEPHONE CIRCU]I

A leased clrcult conslsts of two wires running from one polnt to

A another, The run lIs never continuous, but rather ls made In seve
{ .eral segments (See Flg. 1). ? !
-.N.}_._._. = . - 4
. -naie A . i
SERVING CABLE
e POLE BOX POLE BOX
CROSS
CONNECT7
u DROP
DROP .
CENTRAL CARBON BLOCKS
Y. OFF ICE
ey 8

i © 7 FIG. TYPICAL LEASED CIRCUIT

Traclng the circuit from one end to another, we start with the
DROP-the single palir which runs from the end of the clircult to
the nearest POLE BOX-where access to a cable ls avallable, The
pole box may or may not be mounted on a pole. [t is a teminal
box where a large cable Is opened. Thls large cable follows a
rather direct route to the serving Central Offlice. In the central
offlice, this cable Is fanned onto Carbon Blocks and mounted on
the central office Distribution Frame. These carbon blocks pro-
vide over-current protection and lightning protectlon for the
central office. A Cross Connect extends the circuit to another
serving cable. It also is equipped with carbon blocks. This cable
brings the circuit to a pole box near the far end of the circuit
where another Drop extends It to the end.

Common trouble spots In a clrcult of this type are between the
end of the circult to the Pole Box - the Drop, and the Carbon

Blocks. In the drop, one or both of the wires of the clrcult

can become broken (open), they can short together, or one or both
~._  can become grounded.
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To check a palr of llnes, dlsconnect from equlpment at both
ends, and make sure that wlres cannot touch any metal object
(tape ends, etc.). Flrst, using a voltmeter, check to be sure
that there are no Iinduced voltages across the lines or from |
ground. Now, using an ohmmeter on the high resistance scale,
check the resistances shown In Figure 2 at one end of the line.

(=g
o -

b
|
100 K or greater LEASED PAIR H
100 K or 55
OHMMETER ~ greater ol
Efiﬂ 100 K or greater ) o
]

. i
| i

e |

FIG. 2 Checklng for Shorts and Grounds : p

For the ground checks, use any good water plpe ground or the ‘.

ground In the control panel. |f any of the readings between lines

or to ground measure less than 100,000 ohms, notlify the telephone

company and have them repalir the line. i

LEASED PAIR

OHMMETER

FIG. 3 Checklng Llne Reslstance

Referring to Flgure 3, connect the two llnes together, but do not
allow them to touch any metal. Now go to the other end of the llne
and measure the reslstance between the two lines. o 1!5

Check this reading against the maximum permissible line reslis e
tance listed in the Trouble Shooting Guide for the transmitter
used.

IA7108426
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OESCRIPTION: NEMA TYPE 4 ENCLOSURE,
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QRM-01, QUAD RCLAY MODULE

Schematic Assembly

QRM-01  900440-01 £00186-01

The QRM-01 Is a quad Relay Asscmbly for Interfacing between Electronlc on-off
signals and AC control circuits, such:as Industrial control relay circuits,
The output is a Form C mechanical relay. It, therefore, will operate properly
in most low power circuits.

Vhen the input is held at a loglc 0, the relay will encrgize. When the input
is at a logic 1, the relay will release. i .

Contact Ratings: 2 Amp. contlnuous ;
For non-inductive loads only, AC or DC
150 Volts maximum.

Load contacts are completely Isolated from Ground and each other.

Contacts are not suitable for dry circuit loads.
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I.  INTRODUCTION

CECOTRONIC BASIC ANALOG TRANSMITTER

The Basic Analog Transmitter is a versatile, solid-state system, designed
for municipal applications requiring continuous, automatic transmission
of a measured variable over a DC circuit,

The system Is designed to provide flexibility of configuration to neet
application needs and provide convenient future on-line modification.

This Manual is not intended to cover all details or variations in equip-
ment nor to provide for every possible contingency to be met in connection
with installation, operation or maintenance. Should further information

be desired or should particular problems arise which are not covered suffi-
ciently for the purchaser's purposes, the matter should be refcricd to
Consol idated Electric Company, Saint Paul, Minnesota, 55107,

MA INTENANCE FEATURES

All printed circuit cards and modules plug in to convenient receptacles
within the card frames. The receptacles are individually keyed for specific
card types, to minimize operator error in changing cards,

Card adjustments, switches, and test points are located at the front edge
of the cards where they can be easily reached.

Trouble-shooting the system is simplified by the use of test points, placed
strategically throughout the circuitry. ‘The compact logic probe, which
plugs into a requlator card for power, indicates ON or OFF status of logic
signals present at any test point. :

R MORS aACTC

1400402 - |

)

Card-edge connectors within the card frame assemblies are back-wired and
normally do not require attention. However, should it become necessary
for field service personnel to repair or modify this wiring, the entire
electronics frame is removable for casy access to the connectors.

A well-designed solid-state system is extremely reliable. Component
failures can occur however, and for this reason, the System has been made
for easy servicing. .

DESCRIPT ION OF OPERATION

The Cecotronic Pulse Width Modulation, P.W.M, System is designed for
applications where an analog signal must be sent from a remote location
to a central location. The distance involved which constitutes the use
of a P.W.M. System is normally a couple hundred feet up to approximately
five miles, In order to accurately transfer analog information, the data
- must be transformed into data which is not adversely affected by phone line
“resistance. The analog data is in the form of a small D.C. voltage which
is continuously variable from minus,5 volts D.C. to plus 5 volts D.C. The
Pulse Width Modulation System transforms this small D.C. voltage into a
continuously variable pulse duration signal which makes it possible to
transmit the information accurately. VWhen the data is received the pulse
duration signal is then transformed back into a D.C. analog signal. An
accuracy loss of iess than .] percent of span is easily obtained with this
system,
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The Basic Analog Transmitter s designed for use with differential voltage
inputs or 4 to 20 mA process current loop inputs, An appropriately calibrated
Input amplifier is ;upplied.

An SEA-O4 amplifier is used for differential voltage inputs. It's maximum
differential input voltage is 8 volts, and Its maximum common mode input
voltage is 8 volts,

An SIR-01 amplifier is used for 4 to 20 mA current loop inputs. It requires
no calibration (factory calibrated) and has a maximum common mode input
voltage of 50 volts. Accidental, short duration, .connection to voltages .up.to
250 .VAC will not damage the SIR=-01 amplifier. ‘

LEVEL S IMULATION

The output signal from the input amplificr is a DC voltage which varies A
between -5 and +5 volts DC. This signal is applied to the Simulator/Queller.
A switch in the Simulator/Queller circuit permits the opcrator to switch from
AUTO mode to MANUAL mode. To make adjustments on the system, the operator
need only position the level simulation pot on the SES-06 to simulate the
desired level signal. Once the adjustments are made, the operator switches

back to the AUTO mode.

The Simulator/Queller—circuit also provides—an—intcgration or quelTing.
function. In the AUTO mode the system responds slowly te-the instantaneols —.
level input signal, due to the integrating function. This controlbled response
eliminates sporadic operation of the level set-points due to sudden changes

in the level, or due to noise induced in the line carrying the level signal.
The rate of integration of "Quelling" is adjustable on the SES-06. The
quelling rate potentiometer is a 20 turn potentiometer, in as much as it

will take 20 turns to go from one limit of travel to the other. A very

small clicking sound will be heard when the limit is reached. By turning {

2 A e \
& = D Ay SN2
SF =

TiiUE DESCRIPTION OF OPERATION ORAWN DESIGHED

N

CECOTRONIC BASIC ANALOG TRANSMITTER DGL ASSEMBLY NO. 600L6E3-XX

-

CONSOLIDATED ELECTRIC COMPANY L7 g‘:f‘\""” PAGE DRAWIRS D
141 SOUTH LAFAYETTE ROAD ¢ ST. PAUL, MINN. 55107 F INDI~ S RPN IMOO’LeOZ

pos Lt d

iy

11100402

this potentiometer clockwise, system response to Instantancous level
changes is decrecased., Inversely, by turning it counter-clockwise, system
response to instantancous level changes is increased. Best adjustment
is obtained by observing system operation and adj i accordingly.

Refer to Figure T? Signal is sent to the XPW-14 card titled
Modulator. This card transforms the variable analog signal into a pulse
train whose duration is continuously variable from .1 sccond to .9 seconds.
(These durations refer to the positive pulse). The output of the XPw-154
card is a pulse train whose repetition rate is approximately one cycle per
second and wliose positive duration is dependent on the analog signal applied
to the input. The XPW-1kL card also contains provisions for placing it in a
calibration mode., The small button switch located on the bottom of the XPW-1k
card enables the operator to place the system in the calibrate mode. The
calibration switch directly above the calibration mode switch allows the
operator to send any of three accurate calibration signals.

The logic level PWM signal is then applied to the DC Transmitter module. The
D.C. Transmitter conditions the PWM signal for transmission onto the phone l'ine.
The conditioning in the D.C. Transmitter includes increasing of the ampl i tude,
isolation, and allowing its excursion to bc both a ncgative and a positive
voltage. The duration of the pulse is unchanged. Also applied to the D.C.
Transmitter module is the equipment failure input. When an equipment failure
has occurrcd, the D.C. Transmitter inhibits the negative porticn of the pulse.
With.this situation, the analog signal is still received as the analog infor-
“mation is contained in the positive portion of the pulse. Also contained in
the D.C. Transmitter module is the phone line protection circuitry.:

PHONE LINE PROTECTOR CIRCUIT

The D.C. Transmitter module contains a transient voltage protection circuit.
These circuits protect the electronic components from high voltage transients
induced onto the phone lines. These protectors contain a surge voltage
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: protector (SVP) and a fuse. If a transient of approximately 90 volts or
more is induced onto either phone line, the SVP will become a very low
impedance to ground, If the transient is of amplie duration and power, the
; phone line fuse will open,
: The most common source of transients is lightning. |If lightning occurs
. $ close enough to the phone line system it will induce a voltage transient of
2 i ample amplitude and duration to open. the phone line fuses, Therefore, it
3 is common for the phone line fuses both on the D.C. Transmitter and D.C.
Receiver to open during an electrical storm. The four major factors that
. determine the likelyhood of opening a phone line fuse during an clectrical
storm arc as follows: :
: . Proximity of lightning occurrence to the phone line.’
2. Type of phone line (overhead, sheilded, buried, etc.)
; 3. Length of phone line. . 4
= L, Geographical location of phone line. ‘
Hainvg only partial control over one of these factors, (typc of line) makes
5 it difficult to accurately predict the occurrence rate of opening the phone
. line fuses, .
i A e .
i PWM SYSTEM FUNCT IONAL AND CAL IBRATION CHECK
At the Remote Transmitter, Jocate the XPW-lhiunder blue R.F. cover, On the |
e bottom edge of the XPW card locate the small.butlon switch. By pushing and.turning :
1/8 turn clockwise, the system is placed in the calibrate mode. Directly above 4
the button switch locatea small toggle switch, With the toggle switch in the UP :
: position the Transmitter will transmit a signal equal to 100} scale or full
L scale., Observe and record the rcading on the indicator at the Receiver. With
% i TirLe: pESCRIPTION OF OPERATION ORAWH PESIGHED
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the toggle switch in the CLNTER position the Transmitter will transmit a
signal equal to 50% scale or half scale on the indicator at the Recciver.
Observe and record this reading, With the toggle switch in the DOWN position
the Transmitter will transmit a signal equal to 0% scale or zero scalc on the
’ indicator at the Receiver., Observe and record this reading.

If the readings obtained fall outside the required system accuracy , the system
will require re-calibration by a factory serviceman or a CECO representative.

Find the D.C. Receiver Module at the Receiver. Find two lights on the front of

DOWN 0% 7Y Y [

3 i

T the module labeled MARK and SPACE. The following relationships apply to the
three calibrate positions: ! ‘
2 CALIBRATE IND ICATOR (SEC) (SEC)
SW. POSITION SCALE MARK SPACE
up - 100% 9/10 1710
; CENTER . 50% 1/2 1/2 .
\

Turn small button switch counter clockwise 1/8 turn and rclease. This places
the system back in the normal operation mode. Note: With the calibration i
mode switch in the '"Normal Operating Mode', the calibration switch has no effect
on the system operation. -

POWER SERVICE REQU IREMENTS AND CHARACTERISTICS
Power Service Requirements, 2 i

- The SCC, RST, and PCS ére designed for direct wire conncction to a
Li52volit,15/20 Ay, 2 vilte services ?
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Power Service Characteristics

5 The normal incoming power service voltage shall be maintained at
115 v., + 10/, (RMS) for normal system opecration, . "

> The system shall not malfunction when subjected to non-repetitive,
transient line voltage conditions between 95-132V. (RMS) for transient
g line durations not exceeding 20 milliseconds. The transient duration |
shall be that time in which the incoming service voltage is outside B
the normal operating range of 115V., +10% (RMS).

- System malfunction can be anticipated for incoming service transient
voltages lower than 95V. (RMS) or for transient durations longer -‘
than 20 milliscconds, when the incoming service voltage is below the
normal operating range. }

- System malfunction and possible component damage can be anticipated
....mwhen the system is operated on incoming service voltages in excess : |
> of 132v. (RMS). ; i

- The incoming power service frequency shall be maintained between 58-
62 hertz for normal system operation. Frequency durations outs ide
this range shall be limited to a durationcof 20 milliseconds or ‘less.

- All supplied power services shall be single phase, two-wire with
ground. The ground wire shall be connected to carth ground bar per '
NEC requirements to insure proper operation of lightning protective
devices in the system. The resistance of the supplied ground line

shall not exceed 3 ohms to earth ground.

’

TR TRy

TiTUE DESCRIPTION OF OPERATION ORAWN [ DESIGNLD
. CECOTRONIC BASIC ANALOG TRANSMITTER DGL ASSEMBLY NO, 600L63-XX
ot | L2 :
{1 CONSOLIDATED ELECTRIC COMPANY (v A" PAGE it e see. 3
{141 SOUTH LAFAYETTE ROAD o ST, PAUL, MINN. 55107 | = HjO&-lm B 1100402 Ay







OPERAT ING ENV IRONMENT

IMO0LO2

Environmental Limitations.

- Amblentgoperating temperatures must not exceed the range of +h0°F

to +120 F. In the case of a heated enclosure,

refers to the temperature within.the enclosure,

this temperature range

- The equipment must not be subjected to any humidity condition causing
condensation to form.

- The equipment must not be subjected to any corrosive atmosphere that

will cause physical damage to circuit cards, conncctors, switch contacts,
etc. Such atmospheres are often found near chlorinator and flouridator

systems,

- The equipment must not be subjected to any abnormal vibration levels.

teY LE

DCSCRIPTION OF OPERATION Crawn  [oFsiGRio
CECOTRONIC GAS IC ANALOG TRANSMITTER 0GL ASSEMBLY NO. 600463-XX
S CONSOLIDATED ELECTRIC COMPANY b Jowcxo T g0 | osawine wo
3 141 SOUTH LAFAYETTE ROAD o ST. PAUL, MIMN. 55107 } -~ { Do 901 .9 11100402 A
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NECORDFR (OR METER) WILL INDICATE
HEIGHT OF WATER ABOVE "BOTTOM OF
TANK', FULL SCALE INDICATION WILL

OVERFLOW BE NEAREST STANDARD SCALE WHICH IS
LEVEL T LARGER THAN "HEIGHT OF TANK'.
HEIGHT 'OF TANK
BOTTOM OF o— 5
TANK !
i NOTE: IF PRECISE FIGURES .
HE KGHT OF . ARE Nof AVAILABLE,
OVERFLOW TRANSDUCER GIVE BEST ESTIMATE.
CABINET S :
( INCLUDES % 5% - <] FIGURES SHOWN ARE PRECISE,
NEMA TYPE S IGNED; GARY HOME
ENCLOSURE ) »
\ _ FIGURES SHOWN ARE CSTIMATED.
_ . TR Y
3 e, N\
REFERENCE 7y i r
(GROUND) ISTANCE FROM 4 | J i ; “*JGHTFO' ‘ 30 FT.
LEVEL REFERENCE 10 B | 1} s— | TANK (SPAN)
BOTTOM OF CABINET t4, | HEIGHT OF '
(”A” OR AlBli) I—// ' ()VERPLOW ]“8.5 FT.
ersoldt gl
N b DISTANCE FROM REFERENCE
T0O BOTTOM OF CABUNET -
DIMENS ION "A" —— 5 FT.
OR
D IMENS ION "B
T20 RSk TECHN FCAL gf‘r_l IFICATION CAMP GEIGER {:‘RJA‘\‘VN DESIGNED S 0 ]5726 {TEM non
ELEVATED TANK TRANSDUCER CAL IBRAT ION 1730-15 TWM |00 T JACKSONVILLE, N, e
i CONSOLIDATED ELECTRIC COMPANY & 24 Ui, PAGE g ol [*ev
£1 141 SOUTH LAFAYETTE ROAD  »  ST. PAUL, MINN. 55107 i“« ggv,_.,f el ES50129 i }
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SUB-VARIATION @& PACIEE : gF DRgV(\J”gL?é ??)-(X
1TEM CECO Sy K COMPONENT
. NO. | PART NUMBER | QUANTITY REQUIRED DESCRIPTION SPECS. or MFG'S P/N DESIGNATION
] 901241-01 Fefireflref Wiring Diagram
2 WLO000L9 reflrefiref Wire List
3 600450-01 k1 14 Assembly, Card Frame
L 800055-01 7 ¥7:18 Cardedge Connector Elco 00-6022-022-940-002
5 Rir21i¢] Socket Key Cinch 50PK-2
6 600084-01 |1 |1 |1 DPS-0] A-07
7 600060-01 |1 |1 |1 DTD-0] A-12
8 600009-02 |1 |1 | DER-05 A-18
9 | 600031-01 |1 |1 |1 XPW-1L A-20
10 | 600001-02 {1 ]1 {1 SES-06 A-22
11| 600062-01 |1 SEA-Ol S a2y
12 | 600355-01 1 S |R-0] | A-2k
13 1 XLV-05 i T s
14 LI R Screw #L4-LOxz Stainless Steel
15 P11kl Grounding Solder Lug Waldom é? Z??g(gégké% End)
16 13113113 Internal Shakeproof #h
17 IMOOLO2 REAREHRER Instructions
pL| ** o | "M \SSEMBLY, BASIC ANALOG TRANSMITTER FRAME DRFT
DRAWING N]UMBERZ : K(f;?““] ConsoLIDATED ELECTRIC Co. C::: 1 }e2be73 D(;L
600L63-XX | \S==*/ 141 50. LAFAYETTE FREEWAY « ST. PAUL, MINN. 55107 T IR 1 s
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. _ _
RECORDER (OR METER) WILL INDICATE
HEIGHT OF WATER ABOVE "BOTTOM OF
Gk e TANK', FULL SCALE INDICATION WILL
OVERFLOW — ik, BE NEAREST STANDARD SCALE WHICH IS
LEVEL T LARGER THAN "HEIGHT OF TANK'.
HEIGHT OF TANK b 5 L g B
i BOTTOM OF _ EL, 138 ’ v
TANK a4t : 6L
. NOTE: IF PRECISE FIGURES:
HE {GHT OF T ARE NOT AVAILABLE,:
OVERFLOW TRANSDUCER GIVE BEST ESTIMATE.
CABINET :
( INCLUDES ) FIGURES SHOWN ARE PRECISE,
NEMA TYPE X] S IGNED; GARY HOME
‘ ENCLOSURE ) *
‘ FIGURES SHOWN ARE ESTIMATED.
SR
| A \
REFERENCE. o:sr‘mrf e ’/'f Sl EL. 17.2 HEIGHT OF 3
(GROUND) ANCE /////’ : ( 5 TANK. ) 30 FT,
I ' eve REFERENCE TO .~ B rdLgt & TANK (SPAN)
LEVEL | I
BOTTOM OF CABINET t4 | HEIGHT OF :
('R OR 9B") b _ OVERFLOW 150.5 FT.
: — {5 2 ¢ |
=4 (.5 p>Y . [DISTANCE FROM REFERENCE
: Uveﬁ/ [0 BOTTOM OF CABINET - 5 gy
Np? D IMENS [ON "A* :
OR
D IMENS ION "B
T17 LE. TECHNICAL SPECIFICATION CAMPBELL ST. DRAWN oesiGee | o 15726 [TEM ___ PV
ELEVATED TANK TRANSDUCER CAL IBRAT {ON i 5 S0 TWM | 06 NAME : JACKSONVILLE. N.C
g e = b T CH o s et e T
: CONSOLIDATED ELECTRIC COMPANY e it PAGE ek Sl =
] 141 SOUTH LAFAYETTE ROAD  »  ST. PAUL, MINN. 65107 F 1 F -7 ;..;,] orl ES50130 5
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OVERFLOW L4068
LEVEL ) T

HEIGHT OF TANK

HEIGHT OF

ES!!IBI

RECORDER. (OR METER) WILL INDICATE
WATER ABOVE "BOTTOM OF

o, EULL SCALE INDICATION WiLL
BE NEAREST STANDARD SCALE WHICH IS

""HEIGHT OF TANK',

A e

BOTTOM OF — EL, 138 %
TANK :
: NOTE: IF PREGISE FIGURES -
HE IGHT OF ARE NOT AVA ILABLE,
OVERFLOW * TRANSDUCER GIVE BEST ESTIMATE.
CAB INET :
( INCLUDES %] FIGURES SHOWN ARE PRECISE,
NEMA TYPE SIGNED: GARY HOME
ENCLOSURE )
A | FIGURES SHOWN ARE ESTIMATED.
, :
- A g
REFERENCE . Y L \\\ EL. 2.3 A
( GROUND ) DISTANCE FROM A L HEIGHT Of 30 FT.
L EVEL REFERENCE T0 2~ __——» B (Pt o | TANK (SPAN)
BOTTOM OF CABINET ~ —t—r i [ HEioHT oF i o
("A" OR "B') | ik OVERFLOW : .
i e DISTANCE FROM REFERENCE
\b T0 BOTTOM OF CABINET - g
DIMENS ION "A" :
g OR
\ﬁ*//' )39 807 D IMENS 10N "B
TUTARE . TECHNICAL BSPECIFICATAON WHITE ST. & BL ]5726 [ TEM nQn
i ELEVATED TANK TRANSDUCER CAL IBRAT ION JOB NAME. JACKSONVILLE, N.C.
4 ; 1 f AL » W
i.-:1 CONSOLIDATED ELECTRIC COMPANY : i b i —
% -5 141 SOUTH LAFAYETTE ROAD  «  ST. PAUL, MINN. 55107 ,.-.‘f"" j - ES50131 =
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RECORDER (OR METER) WILL INDICATE
HE IGHT OF WATER ABOVE ''BOTTOM OF
TANK'". FULL SCALE INDICATION WILL
Bf NEAREST STANDARD SCALE WHICH IS
LARGER THAN "HEIGHT OF TANK",

EL., 31.5 NOTE: tF PRECISE FIGURES
T LEARE NOHEAVAILABLE,
GIVE BEST ESTIMATE.
- HEIGHT ] FIGURES SHOWN ARE PRECISE.,
OF TANK S IGNED: GARY HOME

FIGURES SHCWN ARE ESTIMATED.

=
[]

; -
4 EL. 89 s % R y
REFERENCE * -\\\\__; e 1GHT OF -
(GROUND ) F}_i_ ' > ?kéih] . 12,5 FT,
LEVEL % } 8
TRANSMIIT METER
T i MELE . serinisEn. o
7 Li ke Hptate 4»uuaé,éa%y.f*//o = DISTANCE FROM REFERENCE / T
Lk d@“%‘“ﬂé AW ke [ iZeloso Lpale) TO BOTICM OF CABINET - o
ﬂ/rtc/ W %j ﬂ Aeeqe . DI”EN\I”J fp ot = ___S_L_E_I_-___
OR
s D IMENS {ON “B'* —— i
T 71t TFECHNICAL SPECIFICATION NEW RIVER by RSl e (0 15726 I TEM uR !
RESERVOIR TRANSDUCER CAL IBRATION 1-30-15 TwM JOR NAME : JACKSONVILLE, N.C.
CONSOLHMNHK)ELECTRKICOMPANY'f T PaL iy s g < pn
141 SUUTH LAFAYETTE b ag ST PAUL, MINN 9511 B LERTaR ES50132 B
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FIGURE 1 - Small NEMA|P. Enclosures
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FIGURE 2 - Large
MOTES:

NEMA lﬁ Enclosures

1. THIS DRAWING IS INTENDED TO GIVE ENCLOSURE
CUTL INE AND MOUNT ING D IMENS IONS ONLY, -
COMPONENT LAYOUTS WIL! VARY,

DEPENDENT
UPON SPECIFIC J0B RE!VIRFMENTS,

DESCRIPTION - NEMA TYPElz GENERAL PURPOSE ENCLOSURE:

For general purpose applications indoors
and where atmospheric conditions are normal, designed to
prevent accldental contact with current-carrying parts of the
equipment. A Type 1 enclosure serves as a protection against
dust, and light, indirect splashing but is not dust-tight.

M N (o] [ Q R S T v
miv. [co wo | oare o e Jare
A |5 78) -1 7.5 RELEA‘ REA
DIMENSIONS (INCHES)
W | H | D |MW|MH
10 12 5 8 12%,
FIG. 1 12 14 6 10 {14,
14 16 6 12 16 %
20 20 9 14 21 %,
20 24 9 14 |25,
24 30 7 18 |31
FIG. 2 30 36 7 24 (374
30 36 9 24 374
36 48 " 30 |49%
2o|l20 | 7 | \& |2\)%

AmauLan SCALE _[=7%,, [0 IM 00305

ENCLOSURE on:zns 10NS 5.0,
EMA ’

ik \TEM Vg

troem\ST20 ] e TACLKSONVILLE . N.C, T GA. crs
e COMNPAN e

.\Qj ﬁ?gﬁgldge;rﬁ%eosoLEqTR;rng m;c?n smrv @' ‘GRAY HAMMERTONE
TOLEMANCES UNLEDS OTHEAWISE BFIC. Oww om0 . e DRAWNG WO, CITA
ris0. Two PLaca otc 1 ove veaes | OO NOT |"F0C™ 15701059 A
PLACE DIC, & 008 FPRACTIONS & 1/8a
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SUB-VARIATION PL PAf'E ' ?F Dﬂg\gl;go ]N?-]

TTEM CECO 0 K COMPONENI(')
"'NO. | PART NUMBER | QUANTITY REQUIRED DESCRIPTION SPECS. or MFGS F/N DESIGNATION

1 DLO1382 REF Document List

2 902105-01 EF] Wiring Diagram

3 1 Encdi, N 10 - Hatenan A20C20ALP

L ] Inner Panel Hel7 Hoffman A20P20

5 5004L463-01 1 Cecotronic Assembly

6 | 600078-01 1 Transducer Assembly

7 ] Term, Block Marathon 302 T8 1

é ] Ltng. Arrestor Gk, 9L15DCB002 LA (10)

9 1 Thermoswitch CECo 2G-91 TH

10 1 Hester danw B = Chrokaton SCB-75 HTR

11 ] Receptacle Leviton 9063

12 1 Circuit Bkr, West. HQCL-1010 cB 1

13 2 o At Wast. k82216

14 ] Gauge, 33" o ]bﬁé Gauge P8 LLY

15 1 Mtg. Flange Monnier 11520

16 2 Valve, ! Generant 3000-4
PR "A]GE °§ R:V- TME suLL. EB0O, MODEL 121-RST 5.0. 15726, ITEM "s" 2:2‘0 8/6/75
T ConsoOLIDATED ELECTRIC CO. = bl

202001-01 141 SO. LAFAYETTE FREEWAY « ST. PAUL, MINN. 55107 APP
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RECORDER (OR METER) WILL INDICATE
HE IGHT OF WATER ABOVE 'BOTTOM OF
TANK". FULL SCALE INDICATION WILL
BE NEAREST STANDARD SCALE WHICH IS
LARGER THAN '"HEIGHT CF TANK',

s’

EL. 29, :
’ 9 :5 NOTE: IF PRECISE FIGURES
i // ——" ARE NOY AVAILABLE,
GIVE BEST ESTIMATE,
by ~] FIGURES SHOWN ARE PRECISE.
OF. T2xG8 XJ SIGNED:__ GARY HOME
:] ) FIGURES SHCWN ARE ESTIMATED.
L—-A
i
EL. 15 K /} ‘ b -
REFERENCE : wiEaan o L 5 e
B WE IGHT OF
(GROUND ) " | Dl 14,5 FT,
FiA R | i TANK
~ TRANSM I TTER METER
CABINET . J%——;—J seuile 2 Fl. 10 33 FF.
0/
73, A N1STANCE' FROM REFERENCE 7
At M / of - TO BOTTOM OF CABINET = g FFT
ty pomccis b p § 3 cmppe I Sy | '
e, OR -
D IMENS tON "BY ——  ——————
T T TECHNICAL SPECIFICATION CAMP GEIGER it g o 85720 [TEm s
- RESERVO IR TRANSDUCER CAL IBRATION 23 Spacrs | ™M | jon name: JACKSONVILLE, N.C. |
¢ CONSOLIDATED ELECTRIC COMPANY § N ¥R B e
;'i.i‘u"'i“i‘ Y41 SOUTH LAFAYETTE HUAD ST PAUL, MINN 451! C":f;g P—l-7%" iy ES50133 B







Bulletin Alooo-B
MBO00187

The Bulletin A1000

Submersible Level
Transducer

PVC
Construction

Type 316
Stainless
Steel
Construction

A stationary submerged transmitter....

producing a continuous, analog, eleectrical signal
which is directly proportional to the head-pressure
imposed on its bottom diaphragm by the height of the

1iquid above it.
Used to sense....

water, sewage, sewage sludge, fuel, process and other

1iquid levels where the specific density of the liquid
is relatively constant.

CONSOLIDATED ELECTRIC CoO.

RIVERVIEW INDUSTRIAL PARK ¢ 141 SO. LAFAYETTE FREEWAY ¢ ST. PAUL, MINN. 65107

PHONE 612/224-9474
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. « .rugged, 'stand alone’ level sensing transducer
does the job you might have thought of a bubbler .
system for, but does it simply and reliably without
the complexity and clogging that are often
encountered with bubblers.

The Bulletin A1000 Submersible is used in....

~ Raw Sewage Wet Wells

~ Treatment Plant Sludge Sumps
~ Water Reservoirs

~ Rivers,Lakes and Streams

~ Parshall Flume Stilling Wells
~ Process Sumps

or where surface freezing, inaccessibility or remoteness
of sensor from controlled equipment dictates a submerged
installation.

A CECOTRONIC Solid-State Sewage Pump Station
Control providing adjustable-frequency variable-
speed operation-of two-pumps in response to wet
well level variations. The pumps are operated
in a full-duplex mode with separate lead-lag
speed control ramp operation for single and
parallel duplex operation. Full-speed contactors
allow one inverter to be used for two pumps and
also provide redundant ON/OFF operation from
Bulletin B100, Model 9G Direct Acting Float
Switches in the event of inverter or transducer
outage. Manual mode option allows simulation of
an input signal variation for test and adjust-
ment purposes. Abnormal conditions are alarmed.
Wet well Tevel is displayed over a calibrated
range. Solid-State adjustable-frequency inverter
operates most standard motors and is often the
only practical way to obtain adjustable speed
operation of submersible sewage pumps. It has
good efficiency over a broad speed range and

is enjoying a rapidly growing popularity in
municipal and industrial sewage and water pump-
ing service.

The Bulletin A1000 Transducer signal is used to .. ..

~ Indicate, Telemeter or Record Liquid Level
~ Control Pumps,Valves and Alarms

~ Regulate Adjustable Speed Drives

~ Sense Flow in Flumes, Rivers and Channels




BASIC PRINCIPLE
of OPERATION

FITTING

CONNECTION
BOX AND
SEALED
BREATHER

The Bulletin A1000 Level Transducer operates on
a hydrostatic head - pressure-sensing principle.

It senses the pressure brought about by its depth of submergence
and converts this pressure into an electrical signal. The
operation of each of the several types of internal transducing
mechanisms is described later. The transducer is typically
mounted with its bottom diaphragm face at a fixed known
reference elevation and its electrical output is directly
proportional to level excursions above that reference

TIGHT

.
SLACK IN |45
CABLE  |":*,

elevation over a factory calibrated range. ADJusT- ey
warel 1oy [

The electrical output signals are potentiometric, fiﬁjﬂ Er

D.C.voltage or D.C.current depending on the W
selected transducer mechanism type. o
&Y N
One pound of head-pressure (PSIG) is brought about 2 ine |
by a submergence of 2.311 feet or 27.73 inches. Con- Pvcon|eun
versely, a submergence of 1.00 feet produces a pressure o 1 8

of.4327 pounds (PSIG). This pressure/depth relation-
ship assumes a specific gravity of the liquid being
measured of 1.0 (clear water at 68°F.). Variations
in water temperature have almost no effect on these
values. Most common water-based mixtures that are
encountered in sewage plant operation, for example,
are suprisingly close to the 1.0 value in their
specific gravity. A very heavy sewage treatment
plant sludge does not generally exceed a 1.02
specific gravity and thus a calibration based

on clear water may even be valid for that type

of level sensing. The Bulletin A1000 Transducer
can be calibrated for liquids of any specific
gravity as long as they remain reasonably

constant in this value.

— HYDROSTATIC — .—
— HEAD PRESSURE —— -
~—— IMPOSED ON — —
— BOTTOM —— —
__ DIAPHRAGM ___ _ [

— k| =

The pressure spoken of here is gauge pressure
(relative to atmospheric pressure). The
Submersible Transducer is supplied with a
sealed breathing system (described under
"General Construction") that relieves the
internal pressure of the transducer

housing to atmospheric pressure and thus
makes the system insensitive to variations

in temperature and barometric pressure.

P= Pressure in.lbs.

per square inch P- H (X) .4327
Height of water H= P (X) 2.311
in feet

FEATURES

STAND-ALONE SYSTEM SIMPLICITY ¢ PRECISION ELECTRONICS PERFORM IN A COMPLETELY-PROTECTED ENVIRONMENT
ACCURATE * RELIABLE * FOUL-FREE ¢ ECONOMICAL ¢ WIDE RANGE SELECTION ¢ FACTORY CALIBRATION

SEALED BREATHING SYSTEM COMPENSATES FOR TEMPERATURE AND BAROMETRIC PRESSURE VARIATIONS

RUGGED CONSTRUCTION OF EITHER 316SS OR PVC PROVIDES RELIABLE PERFORMANCE IN UNBELIEVABLE SURROUNDINGS

TO RENDER
CONNECTION
BOX WATER



page 4 Submersible Level Transducer and

Breather

Cross- Section of Model 1§57 GTMA

Connection Box Assembly -

Conduit sealed fitting to render connection box water tight.

Connection Box. Cast iron with corrosion-resistant plating.
%" NPT tapped holes on sides and top. Gasketted cover renders
box water tight when connections are properly made.

Screw terminals for two-wire current loop connections.

Pressure-tight potted seal on electrical circuitry coming
into connection box.

= Housing interior is relieved to atmospheric pressure through
the hose-cable assembly and a slack multiple convolution PVC
bellows. Sealed "breathing system" compensates for varia-
tions in barometric pressure and expansion and contraction
S of air due to temperature changes yet prevents fouling from
/Ei moisture and other corrosive elements.

Connection Box and
SQallng Fittln!

‘ The cable connection from transducer to junction box is

electrically shielded and housed in a heavy-duty, double-
braid Buna N jacketed hose. Cable is standard in 10, 20
or 30 foot lenghts. Special lengths to order.

Pipe mounting shown is typical. Other mounting arrangements
include chain or cable suspension or with a set of legs
affixed to the transducer so that it can be dropped into a
stilling well and will reference itself above the floor by
sitting on its own feet. Such an arrangement allows con-
venient removal and accurate mounting elevation.

Transducer housing is of type 316 stainless steel. Seals
and bottom sensing diaphragm are molded of Buna N.

Solid-state, operational amplifier type encapsulated trans-
mitter. 4-20 MADC, two-wire, current-controlling type.
Derives LVDT exitation power from the two-wire circuit

below the 4 MA level. Regulates the current in the loop

in direct proportion to the factory-calibrated level range
over a 4-20 MADC excursion regardless of loop resistance
variations of from 0-16000hms. Provides LVDT primary coil
exitation, voltage and frequency regulation, LVDT secondary
de-modulation, electrical span and offset adjustments (factory
sealed) and output current regulation as described.

A
=
)

AR Sy
A assssd

TRy

Q
S
S

Connecti
Cable
&
R

e

LVDT core. Positioned by the precision pressure capsule.
5 Provides a variable magnetic 1ink between the primary and
secondaries of the LVDT transformer proportional to its
position within a range of travel. Its position is deter-
mined by the expansion of the pressure capsule which has
been acted upon by the hydrostatic head pressure at the
diaphragm face.

i

LVDT (Linear Voltage Differential Transformer) coil con-
sisting of a primary and two secondary windings. Provides
electrical output proportional to core position within a
linear range.

Transducer

Precision pressure capsule made of Ni-Span C material.
Expands linearly in direct proportion to the depth of sub-
mergence of the transducer and positions the LVDT core over
a linear range and in direct porportion to that submergence.

Hydraulic oil fill. Transmits the sensed hydrostatic head
pressure imposed by the depth of transducer submergence to .
the interior of the precision pressure capsule.

Molded Buna N diaphragm. Provides tough interface between
the sensed media and the hydraulic oil fill of the preci-
sion measurement system.




General Construction
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The Bulletin A1000 Submersible Level Transducer con-
tains a pressure-sensing mechanism within a submer-
sible housing and has it connected to sense the ex-
ternal pressure imposed on the bottom diaphragm of
the housing. That pressure is brought about by the
height of liquid above the diaphragm mounting ele-
vation. The diaphragm and housing seals are molded
of Buna N material to be resistant to the wide range
of 1iquids in which the Transducer is used. The
diaphragm is tough and flexible (with an effective
diameter of 2%" and a thickness of 1/16") and
merely serves as an interface between the external
liquid being sensed and an internal oil fill which
transmits the diaphragm face pressure to the trans-
ducing mechanism.

Three types of transducer mechanisms are offered.
The housings are provided in Type 316 stainless
steel or in PVC construction. The Transducer is
factory-calibrated to operate over a specific level
excursion range and does not require nor allow
field adjustment.

The cable from the Transducer to the Connection Box/
Breather Assembly is a double-braid Buna N jacketed
hose which provides for air transfer from the Trans-
ducer to the breathing assembly and houses the elec-
trical signal conductors.

Three types of transducer mechanisms are offered;

Type R - Pressure Capsule/Potentiometric Element
(either wire~wound or conductive plastic)

Type S - Pressure Diaphragm/Strain Bridge Amplifier
(solid~-state, integrated circuit hybrid)

Type T - Pressure Capsule/LV.D.T. (Linear Voltage
Differential Transformer), Amplifier

TYPE R (316 SS HOUSING ONLY)

TYPE S (316 SS OR PVC HOUSING)

TYPE T (316 SS HOUSING ONLY)

PRECISION PRESSURE CAPSULE /
POTENTIOMETRIC ELEMENT

TO PRECISION SIGNAL TO ohd g

DC SUPPLY b aveTen SUPPLY
VOLTAGE —J]
REGULATOR

PRECISION TEMPERA-
POTENTI- TURE COM
OMETER PENSATION

PRECISION
PRESSURE
CAPSULE

PRESSURE
v ?Zgﬁf”uc HYDRAULIC

FLUID

INTEGRATED CIRCUIT, SOLID-STATE
STRAIN BRIDGE / AMPLIFIER

ACORDC——n, H

>
;DIAPHRAGM

PRECISION PRESSURE CAPSULE /
LINEAR VOLTAGE DIFFERENTIAL TRANS-
316SS OR FORMER
PVC HOUS-
ING
SIGNAL DC POWER SIGNAL TO
OUTPUT SUPPLY SYSTEM
Loop OUTPUT
e AMPLIFIER
LATOR
LvDT
4~ SIGNAL LVDT ARY
AMPLIFIER PRIMARY eyt
EXCITER TOR
SIGNAL
OUTPUT
PENSA- PRECISION
?%’,ﬂ e PRESSURE
CAPSULE LVDT
4 STRAIN
BRIDGE HYDRAULIC
_, SENSOR FLUID
————7——
| e - . . |
. =
DIAPHRAGM

NOTE: TYPE S UNITS ARE AVAILABLE AS
2-WIRE, LOOP POWERED IN CERTAIN

NOTE: THE MODEL I157G-TMA 4-20 MADC 2-WIRE
TRANSDUCER IS LOOP POWERED AND HAS

PRESSURE RANGES. (SEE SELECTION TABLE). ONLY TWO WIRES RUNNING TO IT. SEE CROSS-

SECTION FOR DETAIL (ON OTHER PAGE).

Type R and T mechanisms convert the sensed pressure
to a mechanical positioning. Type R positions the
wiper of the potentiometer (either wire-wound or
conductive plastic). Type T positions the core

of a linear voltage differential transformer. The
pressure capsule in each case is a precision assem-
bly fabricated of NiSpanC material (for uniform
performance under varying temperature). The poten-
tiometric element output is direct by means of
leads. The LVDT is a "frictionless" sensing means.
It operates with an electronics package that pro-
vides voltage regulation, primary LVDT coil exci-

tation secondary LVDT coils demodulation and out-
put signal amplification.

The Type S Transducer is solid-state in nature and
involves a minute flexing of a sensing diaphragm
in response to pressure change. A strain bridge
is deposited on the back of the diaphragm and is
furnished together with a solid-state electronics
package which provides excitation of the bridge
and the amplification of its output. The samll
size of the diaphragm/strain bridge transducer
allows its installation in the basically - smaller
PVC housing.
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Type R Pressure Capsule/Potentiometric Mechanism

The Type R unit has a resistance element which is
used as a voltage divider. The movable wiper of
the potentiometric element is driven by the ex-
pansion of a precision pressure capsule.

A number of different potentiometric sensors can
be incorporated in the Type R Transducer. They
are available in different types of resistance
element, head pressure ranges and accuracies as
well as different current handling capabilities.
They nominally have a 1000 ohm total resistance.
One "family" has a full-excursion pressure range
of 0-1.5, 0-6, 0-30, 0-60, etc. with a total
error band (including hysteresis, linearity and
resetability) of plus or minus 1% in the 15 1b.
and higher range, 1.5% in the 6 1b. range and

2% in the 1.5 1b. range. Higher pressure ranges
are also available. This group is of wire-
wound element type. With a 120 degree F. ambient
temperature this transducer is capable of dissi-
pating 1 watt in its resistance element. The
total resistance is held to a plus or minus 2%
tolerance while the zero pressure calibration

is held to 5% of total resistance and the full
scale resistance value with respective pressure
is also held to a tolerance of 5%.

Another group of potentiometric assemblies is of
conductive plastic element construction. It is

available in 0-5, 0-15, 0-25 and 0-50 psig range.
It has typical accuracies of +/- 1% of range,
power ratings of 0.1 watt, +/- %% of 1% repeat-
ability, dither 1ife of 5,000,000 cycles and
resistance value of 1000 ohms +/- 10%.

With potentiometric elements it is necessary to
externally trim the signal from the transducer
to obtain the desired rangability and "calibra-
tion" in a particular control system application.
That is, they are offered in a 3-wire configura-
tion without spanning, offsetting or calibration
other than as the ranges are indicated in the
Table.

The Type R Transducers obviously involve a wear
factor and are somewhat less accurate/sensitive
than Types S or T. Their main advantage is
lower initial cost and (in some instances) their
simplicity of application to a particular control
requirement.

Type R Submersible Level Transducers are fur-
nished in the Type 316 Stainless Steel housing
as standard. This assembly has a maximum 0.D.
of 4%" and has the internal sizing required to
accommodate a variety of potentiometric
elements.

Type S Pressure Diaphragm/Strain Bridge Solid State

A

The pressure transducing function of the Type S
Submersible Level Transducer (the conversion of
the sensed pressure to a corresponding electri-
cal value) is accomplished by a highly-accurate,
temperature-compensated solid-state, integrated
‘circuit/hybrid piezo-resistive package. The
"diaphragm" of the sensor is chemically-etched
in a defined area of an integrated circuit
silicon die and a piezo-resistive strain gauge
bridge is diffused into the opposite side.
Signal conditioning and temperature-compensa-
ting transistor circuits are built onto the

same IC chip and are computer-controlled-laser-
trimmed for sustained accuracy under temperature
variations. The combination of voltage-regula-
tion, temperature-compensation, output signal
amplification and buffering in the same inte-
grated package together with judicious selection
of matched resistive, comparative, voltage-
regulating, signal-conditioning and load-driving
elements assures consistant performance under
the field conditions encountered in a wide range
of industrial and public works environments.

B DC POWER
z“’ TEMPERATURE
|, SENSOR

1 © GROUND

[
VOLTAGE
REFER-
ENCE

TC
ICOMPENSATION

SENSOR
BRIDGE

OUTPUT

QUTPUT
COMPENSATION

CIRCUIT DIAGRAM OF IC TRANSDUCER SHOWS
TEMPERATURE COEFFICIENT COMPENSATION AND
ZENER VOLTAGE REFERENCE. TEMPERATURE
SENSOR IS PHYSICALLY LOCATED IN THE CENTER
OF PIEZORESISTIVE STRAIN BRIDGE. OUTPUT
AND TC COMPENSATION CIRCUITS ARE LASER
TRIMMED DURING MANUFACTURE.

AMPLIFIERS.

NOTE: THREE INTEGRATED CHIPS
INSIDE TRANSDUCER CASE
INCLUDE SENSOR CHIP WITH
COMPENSATION CIRCUITS,
AND TWO OPERATIONAL

TEMPERATURE SENSOR
STRAIN SENSOR
/—COVE R

PRESSURE

The Type S assemblies are available in zero-based
ranges of 0-1.5, 5, 15, 30, 60, 100 and 300 psig.
Accuracies are typically in the order of +/- 1%
of range. Repeatability is better than 1/2 of 1%
of range. Hysteresis is negligible.

The output signal from the Type S assembly is most-
commonly 4-20 MADC, 2-wire or 4-wire. A 2.5-12.5

VDC signal is available for short-distance cir-
cuitry (within the same cabinet or room) but the
4-20 MADC is recommended for any distance and most
application due to its resistance variation-com-
pensation characteristic and ready interface with
other instrumentation systems. Being solid-state
the Type S mechanisms have no wear factor and if
properly applied should have an essentially-un-
limited 1ife.
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Type T Pressure Capsule/ LVDT Assembly

The Type T Transducer uses a linear voltage diffe-
rential transformer (LVDT) with an oscillator/de-
modulator to obtain a varying output signal which
is directly proportional to the expansion of the
signal precision pressure capsule and sensed
pressure. The Type T Unit does not involve any
sliding parts and is therefore inherantly more
sensitive and accurate than the Type R assembly.

The Type T Transducer precision pressure capsule
mechanism is available in four standard pressure
ranges as well as special ranges to order. Each
capsule can be combined with a number of diffe-
rent LVDT units and span and offset capability
to provide most any desired factory-calibrated
operating range.

The precision pressure capsule is fabricated as
a multiple convolution diaphragm assembly made
of NiSpanC material which affords a high-repeat-
able, accurately-linear movement in response to
sensed pressure variations. The LVDT is a com-
bination of a 3-winding stationary transformer
and a movable core which is positioned by the
precision pressure capsule. The primary of the
transformer is continuously excited by an AC
voltage which is accurately regulated as to
frequency and amplitude. The output of the two
secondary windings of the LVDT is demodulated
and cross-referenced so that an output signal
is derived which is accurately related to LVDT
core position and sensed pressure.

A Bulletin A1000 Submersible Level Transducer
provides a wet well level-responsive input signal
to this custom CECOTRONIC control system/motor
control center in an industrial waste pumping
application. The system automatically operates
four (4) pumps and two (2) multi-position sludge
valves. It indicates wet well level, valve po-
sitions, pump operation and alarms upon the
occurrence of abnormal operating conditions.

The Type T Submersible Level Transducer is made

in two general forms; the form TVD which produces

an output voltage signal and the TMA which regulates
a 4-20 MADC instrumentation signal in response to

a sensed pressure variation.

The Form TVD Transducer typically has a +/- DC vol-
tage output and is used in custom CECOTRONIC con-
trol systems.

The form TMA Submersible Level Transducers incor-
porate an electronic package which produces a

4-20 MADC instrumentation signal output. The form
TMA Transducer is a 2-wire unit which derives its
excitation from the 2-wire instrumentation signal
loop below the 4 MADC level. With a 20-50 VDC un-
regulated input power supply somewhere in the loop
the 4-20 MADC signal of the form TMA Transducer
will operate into a 0-1600 ohm load. See the
Supply Voltage/Loop Resistance Table for correla-
tion between the input voltage and the total Tloop
resistance that is capable of being driven by the
form TMA Submersible Level Transducer.

The Form TMA Transducer provides linearity of
within .4% of full scale and it can be used in a
current Toop of up to one mile length. Care should
be taken that the circuit is not subjected to
lightning transcients. In applications where there
is any possibility of this, protection is recommen-
ded to avoid damage and downtime. The Form TMA
2-wire Transducer requires that loop power be
supplied externally. It is offered factory-cali-
brated to the desired level excursicn range for a
particular application. It can be used directly

as a current regulator for controlling; process
controllers, recorders, indicators, etc. Regula-
ted current flow is unaffected by change in cir-
cuit resistance over a range of from 0-1600 ohms.

Bulletin A1000 Type TMA
» Submersible Level Transducer
System Schematic

4-20 MADC
RESPONS IVE
LOAD-
CONTROLLER,
IND ICATOR,
RECORDER
ETC.

UP TO
1 MILE

TWO-WIRE, L4=20 MADC INSTRU
MENTATION S IGNAL TYPE
SYSTEM.

CONNECT ION BOX/SEALED
BREATHING SYSTEM,

TRANSDUCER DER IVES POWER
FROM 2-WIRE CIRCUIT
(USING POWER BELOW THE

4 MADC LEVEL).

CONNECT ING CABLE

TO CONNECTION BOX. POWER SUPPLY UNREGULATED
(LENGTH AS PER ORDER) UP TO 50 vDC.

TOTAL LOOP RES ISTANCE OF
UP TO 1,600 OHMS.
BULLETIN A1000 TYPICAL WATER HEIGHT (H)
MODEL TMA SUBMERS IBLE ABOVE SENSOR TO S IGNAL
LEVEL TRANSDUCER IN ACCURACY IS t* of 1% OF
RESERVOIR, WET WELL, ETC.  TRANSDUCER MECHANISM TOTAL
RANGE .

TYPE TMA LOOP POWER/RESISTANCE TABLE

LOOP POWER | LOOP DRIVE CAPABILITY
20 VDC 0 Ohms Type TMA
30 vDC 0 - 530 Ohms Voltage

Range is
40 VDC 0 - 1060 Ohms [ 5079 0
50 VDC 0 - 1600 Ohms [/  VDC
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Two types of transducer housings are offered;

Type 316 Stainless Steel

They Type 316 SS housing accommodates any of the
three types of transducer mechanism and is re-
sistant to a wide range of corrosive media. The
housing seals and bottom diaphragm are of Buna N
synthetic rubber. The most common mounting
arrangement uses a VERTICAL 1" pipe and the
threaded fitting in the top of the Transducer.
The pipe fitting is just a mounting means and
does not enter the transducer housing. Cable

or chain suspension is also used as suggested

in the typical application sketches.

Special mountings can be fabricated such as a
pipe socket to s1ip onto a pipe piling in a lake
bottom, a three-legged "stool" fastened to the
Transducer to rest on a reservoir floor when
Towered down an existing guide pipe by means

of its hose or a cable.

In deep tunnel applications a guide rail system
and appropriate sliding truck have been designed.
Review special mounting requirements with the
Consolidated Agent or Factory for recommendation
and quotation.

TYPE 316
STAINLESS STEEL
CONSTRUCTION

PV.C. (Polyvinyl Chloride)

PVC
CONSTRUCTION

The standard PVC housing basically accommodates

the Type S mechanism. Special configurations of
the PVC housing can be made on special order to

incorporate the other Transducer types if quan-

tities justify the tooling expense.

The PVC housing is somewhat less expensive than
the Type 316 assembly. It has superior corrosion
resistance in salt water and some other process
liquid applications. The same Buna N diaphragm
and housing seals are used and the major diameter
is thus the same as the Type 316 assembly.

The standard PVC mounting arrangement uses a ver-
tical 1" pipe (by othersg which is accommodated

in a channel in the side of the top housing head.
Two grooves are provided in the head to retain
clamping bands which are furnished to hold the
Transducer to the vertical 1" pipe. Stainless
steel bands are supplied with the Transducer as
standard. Bands of other material can be furnished
on special order to meet specific corrosion con-
ditions.

Breathing System

The sealed breathing system is an essential ele-

ment of the Submersible Level Transducer assembly.

Without its "breathing" capability the level sen-
sing would be inaccurate. Without its sealed
construction the Transducer would soon be dis-
abled by moisture and corrosives.

The sealed breathing system continuously relieves
the internal pressure of the Transducer housing
to atmospheric pressure through a multiple-con-
volution slack bellows and thus allows the system
to tolerate variations in temperature and baro-

Function

metric pressure. Temperature variations cause
expansion and contraction of the air in the
transducer housing and would cause a significant
sensing error if the breathing system were not
provided. Variations in the barometric pressure
imposed on the face of the liquid being sensed
must also be exerted on the transducing mecha-
nism so that such variations do not bring about
an error in the sensed level. The breathing
system is sealed so that the Transducer does

not breathe "fresh" air from its environment and
collect condensation and other contaminants and
foul itself.
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Provisions for Redundant/Back-up Control

The design of any automatic system should include

a determination of the operation/non-operation that
will be considered satisfactory in the event of the
failure of any significant system element. It
should also determine whether a "Back-up" system
should come into operation automatically or if it
will be satisfactory to assume that an alarm system
will notify operating personnel of a component
failure and that such personnel will transfer equip-
ment operation to the redundant control.

In considering a possible failure of a Bulletin
A1000 Submersible Level Transducer in a sewage
pumping station system, for example, two basic
approaches are commonly used;

® A second duplicate Transducer can be in-
stalled which will provide the same analog
signal as the primary device. This second
unit can be brought into control either
manually or automatically as certain para-
meters are monitored to sense transducer
failure.

® A redundant ON/OFF control mode can be
initiated either automatically or manually
which mode may use Model 9G Direct Acting
Float Switches or other discreet level-
sensing means. This arrangement is some-
times used with back-up motor control con-
tactors in the case of adjustable-speed
pumping systems so as to accommodate a
failure of either the level-sensing trans-
ducer and/or the adjustable-speed drive
system.

It is important to maintain complete independence of
the primary and secondary control systems for sake
of greatest reliability of operation. This may in-
volve powering the systems from different sources
especially where the back-up system involves gas-
engine or other types of drive not requiring
electric power. In these cases the back-up system
is generally operated from the engine battery system
or a control battery system that is parallelled with
the cranking batteries but resistor-isolated to
avoid voltage dips.

Suggested installation detail showing combination
of the Model 1576 Submersible Level Transducer with
a back-up system providing both independent high
level alarm sensing and ON/OFF control

Connection Box and Sealed Breather System

Plug unused openings. Seal conduit run to
Box using pouring type fitting to assure
integrity of Box sealing.

Leave slack in cable for level
adjustment and pipe removal

Model 96CL1 Cast Aluminum
Pipe Mounting Clamp

Independent high level
alarm elevation ~ Mount both Model 9GCL1 Pipe Mounting
Clamps at relatively high level in wet
well to allow convenient removal of
entire pipe assembly for ease of
changing the operating levels of the
Model 96 Direct Acting Float Switches
Redundant ON/OFF con-
trol range of optional
back-up system

1" aluminum, stainless steel or
galvanized iron pipe

Bulletin B100, Model 9G
Direct Acting Float Switches

Analog Signal Control
Range of Submersible
Transducer. Factory-
calibrated to speci-
fied job requirements

Bulletin A1000, Model 157G
Submersible Level Transducer

Mount transducer in location as free
as possiblc from excessive turbulence
and solids pile-up below diaphragm

Transducer is typicall,
spaced not less than si.«
inches above the floor

A thoughtfull discussion of various-possible system
failure modes and a determination of an acceptable
system performance under this condition, when doing
initial system design, will be found to be time and
effort well spent. Your Consolidated Agent or
Factory Sales Personnel will be glad to help in such
considerations.

A CECOTRONIC Solid-State Control System door-mounted
METER MODULE providing:

® System Signal Display (height, pressure,
flow) showing the conditioned (quelled,
spanned, offset) system input.

@® Alarm Annunciator, dual-function, dim-glow
lights with audible alarm, silencing and
optional flash feature.

@® Manual Mode Module including switch, light
and manual potentiometer for simulating a
full-range input signal.

® Automatic Alternator Control Switch pro-
viding manual or automatic sequencing of
pumps. A duplex control is shown.

Other meter types (digital, recording, larger or
smaller) and control/alarm facilities can be in the

CECOTRONIC SOLID STATE CONTROLLER

METER MODULE as desired. The METER MODULE is one
of many functional/convenience features available
in CECOTRONIC Solid-State Control Systems having
Submersible Level Transducer or similar signal
input.




Table 3 :
Pressure Element Selection and Specifications

Element Equivalent | Equivalent | Proof
Item Type Press.Range | Feet of Inches of Pressure | Notes
Lbs./Sq.Inch | Water Water Ibs. psi-
I R 1.5 0-1.5 3.46 41.5 2.2 A
2 RS 0-5 11.53 138.4 7.5 B
3 Reé 0-6 13.84 166.1 9 A
4 R 1SA 0-15 34.50 415.2 22 A
s Ri1SB 0-15 34.50 415.2 22 B
[ R2§ 0-25 57.67 692.0 37 B
7 R30 0-30 69.20 830.4 45 A
8 R 50 0-50 135.37 1384.0 75 B
9 R 60 0-60 138.40 1660.8 90 A
10 T 1.5 0-1.5 3.46 41.5 10 7
11 TS 0-5 11.53 138.4 18 €
12 T 10 0-10 23.07 276.8 30 C
i3 T 18 0-18 41.52 498.2 50 C
14 S 1.5 0-1.5 3.46 41.5 15 D
15 S5 0-5 11.53 138.4 30 D a
16 S 1§ 0-15 34.60 415.2 40 D
17 S 30 0-30 69.20 830.4 50 D
i8 S 60 0-60 138.40 1660.8 100 D
19 S 100 0-100 230.67 2768. 150 D
20 S 300 0-300 692.0 8304. 500 D
Ol Es‘ c = NI-SPAN-C MULTIPLE CONVOLUTION PRECISION PRESSURE
N < CAPSULE/LVDT (LINEAR VOLTAGE DIFFERENTIAL TRANSFORMER).
A- NI-SPAN-C SINGLE PRESSURE CAPSULE/HIGH-RESOLUTION Four standard combined with special-order pressure
(0.25%) WIREWOUND POTENTIOMETRIC ELEMENT. 1000 ohms elements and several LVDT sizes, give a broad selection
+/- 1% Total Error Band (including hysteresis, linearity of calibrated head pressure/level range. Infinite
and resetability). R6 is +/- 1.5% and R1.5 is +/- 2% resolution. Total Error Band (including hysteresis
T.E.B. Power rating is 1 watt at 120 F. ambient. 5% of and linearity) is +/- 1%, Repeatability is better than
the total resistance is at "zero" level/pressure. 95% +/- % of 1%. The absence of sliding parts results in
of the resistance is at the indicated full pressure. a relatively unlimited life. Input power-either low
voltage DC or dgrived from the 2-Wire, 4-20 MADC loop.
B - N-SPAN-C SINGLE PRESSURE CAPSULE/CONDUCTIVE PLASTIC Output signal-either DC voltage or current.

POTENTIOMETRIC ELEMENT. Infinite resolution, +/- 2%
Total Error Band (including hysteresis, linearity and
resetability), %% repeatability, Resistance - 1,000
ohms +/- 10%, Power rating 0.1 watt at 120 F. ambient.
Acts as voltage-divider (has 100 ohms of resistance in
wiper circuit. Plastic element and direct-drive gives
5,000,000 cycle dither life.

PRESSURE DIAPHRAGM SOLID-STATE STRAIN BRIDGE INTEGRATED
CIRCUIT TRANSDUCING ELEMENT. Seven pressure ranges -
Infinite resolution - Over-all accuracy +/- 3%. Re-
peatability is better than +/- % of 1% - Linearity and
hysteresis +/- .2% is typical. Unlimited life within
normal physical and electrical range usage.

A CECOTRONIC single-frame chassis of plug-in func-
tion modules for use with the Submersible Level
Transducer or similar input signal. Half-length

"Mini-Frames" and multiples of the assembly shown
together with a complete family of standard and
custom modules perform most any control, indica-
tion, telemetry or alarm job.

28 DIA. (4 PLACES) ;38
= ==
T [
‘ o
5T5 °|
v
=
7
- 225L —1200 — -1 225«

Dimensions of the panel-mounting single-frame
CECOTRONIC Control System function module assembly
typically used with the Submersible Level Trans-
ducer or other CECOTRONIC sensor to perform

ON/OFF control, automatic alternation, alarm silen-
cing, analog output and other functions in response
to level change.
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Factory Calibrated Level -Sensing Ranges

Type R Transducers are only available as standard in
the ranges listed in the Pressure Element Selection
Table. Any exact ranging of the output signal must
be done with external trimmers or signal converters.
Refer such requirements to the Factory for recom-
mendation.

Type S & T Subersible Level Transducers are factory
calibrated to give a full-range output signal on a
particular head-pressure (level) variation. The
desired pressure can be the maximum listed in the
Pressure Element Selection Table for the particular
mechanism or it can be less than that maximum.

The accuracy of a particular Transducer and its ;
control system will be a : percentage of the maxi-
mum pressure value of the transducer even though

the calibrated range may be considerably less.
Therefore, to obtain the best possitle accuracy

in a given application use the Transducer element
with the Towest possitle maximum pressure rating
consistent with the proof-pressure requirements of
the particular application. The determination of
the proof pressure requirement is obtained by con-
sidering the maximum head pressure that the sensor
might sometime be subjected to by an unusually
high level in the wet well, reservoir, etc.

The complete catalog number denotes the type of
product, the specific gravity of the liquid which
it is to sense, the Pressure Element, the Cali-
brated Range and the Length of the Cable from
Transducer to Connection Box.

Catalog Number System Identification

The complete Catalog Number denotes:

eThe Catalog Location (Bulletin reference)
® The Type of Product

¢ The Type of Transducer Mechanism

®The Type of Output Signal

Example:

®The Specific Gravity of Liquid Sensed
®The Pressure Element Range
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