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DESCRIPTION

CONTROL SWITCH (SEL. ORP.B.)
SEE CIRCUITS FOR SPECIFIC TYPE

SEE CIRCUITS FOR SPECIFIC TYPE
FLOAT SWITCH - FLOW SWITCH
TEMPERATURE - HUMIDISTAT SWITCH
(SUBSCRIPT=NO. OF STAGES)

LIMIT (PROXIMITY TYPE)
PRESSURE - VACUUM SWITCH

ELECTRICAL OR MECHANICAL
ALTERNATOR (SEE WIRING)

OVERLOAD SWITCH OR DEVICE
TERMINAL BOX
SOLENOID VALVE

PHOTOCELL LINE VOLTAGE

AS NOTED (LIGHTING PANEL,
CONTROL PANEL, DISTRIBUTION
PANEL, ETC.) WALL MOUNTED

JUNCTION BOX

TRANSFORMER

CONDUIT WITH CONDUIT SEAL
FITTING

CONDUIT EXPOSED
CONDUIT CONCEALED
DIRECT BURIED CONDUIT
DIRECT BURIED CABLE
OVERHEAD LINE

UNDERGROUND DUCT BANK

EXISTING UNDERGROUND DUCT
BANK

CONCRETE ENCASED DUCT BANK
WITH CABLE LOCATIONS, AND SPARE
DUCTS AS INDICATED ON DRAWINGS

CABLE REEL

MULTI-STACK ALARM LIGHTS

SELECTOR SWITCH /
PUSHBUTTON. FUNCTIONS AS
SHOWN IN WIRING DIAGRAMS

LOW VOLTAGE DISCONNECT
SWITCH

LOW VOLTAGE FUSE
(BELOW 600V)

HIGH VOLTAGE FUSE
(ABOVE 600V)

ALL STARTERS SHALL BE FULL
VOLTAGE, NON-REVERSING UNLESS
OTHERWISE INDICATED.

(FVR) FULL VOLTAGE REVERSING
(RV) REDUCED VOLTAGE

(28, 2W) TWO SPEED, TWO WINDING

600V, 3 POLE MOLDED CASE
CIRCUIT BREAKER, FRAME &
RATING AS SHOWN

SINGLE PHASE, FRACTIONAL HP
MOTOR TO LOCATION INDICATED
(SEE NOTE 2 ON STANDARD NOTE
SHEET)

DEVICE SYMBOL WITH TYPE
DEVICE

THREE PHASE LOAD WITH
IDENTIFICATION
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DESCRIPTION

TAG NO. (BALLOON) FOR DEVICE
INDICATED

FOR POWER (SEE NOTE 2 ON
STANDARD NOTE SHEET)
3/4"C(2/C#18SH)

CONDUIT AND WIRE RUN FROM
DEVICE INDICATED TO LOCATION
INDICATED

CAPACITOR, 3 PHASE, SIZE AS
INDICATED

DISCONNECT SWITCH (F) = FUSED,
(C) = CIRCUIT BREAKER

MAGNETIC STARTER
(BACKGROUND DRAWINGS ONLY)

COMBINATION MAGNETIC
STARTER FUSED UNLESS NOTED
(CIRCUIT BREAKER)

COMBINATION LIGHTING
CONTACTOR WITH
HAND-OFF-AUTO SWITCH

MANUAL STARTER (R) =
REVERSING

CONTROL PANEL

UNIT HEATER, 1/8 HORSEPOWER

LIGHTING ARRESTOR

LOW VOLTAGE HOME RUNS
120/208V, 120/240V (SEE NOTE 2
ON STANDARD NOTE SHEET)

WATERTIGHT

WATERTIGHT AND CORROSION
PROOF

EXPLOSION PROOF - CLASS |,
DIVISION 1, GROUP D
EXPLOSION PROOF - CLASS 11,
DIVISION 1

KEYLOCK

SMOKE DETECTOR

EXIT LIGHT
FLUORESCENT LUMINAIRE

INCANDESCENT LUMINAIRE

HIGH INTENSITY DISCHARGE
LIGHT

EMERGENCY BATTERY PACK
DESK INTERCOM SET

CAMERA

DOME CAMERA (PAN, TILT, ZOOM)

DRAW OUT CIRCUIT BREAKER
(ABOVE 600 VOLT)

CIRCUIT BREAKER WITH STAB
CONNECTION

CURRENT TRANSFORMER, AND
RATIO (WITH NUMBER REQUIRED
SHOWN)

WIRING DEVICE SCHEDULE

DESCRIPTION
125V, 2P, DUPLEX, 3W

SIMPLEX RECEPTACLE
QUAD RECEPTACLE
20A, 120/277V SWITCH

NEMA TYPE
5-20R

SPST

CONTROL CIRCUIT & PILOT DEVICE LEGEND
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DESCRIPTION

PRESSURE ACTUATED SWITCH

FLOW ACTUATED SWITCH

LIMIT SWITCH - NORMALLY OPEN

LIMIT SWITCH - NORMALLY
CLOSED - HELD OPEN

LATCHING CABLE SWITCH

MOMENTARY PUSHBUTTON
OPERATOR-NORMALLY CLOSED

MOMENTARY PUSHBUTTON
OPERATOR-NORMALLY OPEN

CONTROL RELAY CONTACT -
NORMALLY OPEN

TIMING RELAY INSTANTANEOUS
CONTACT

CONTROL RELAY COIL

TWO COIL LATCHING RELAY

TIMED CLOSED CONTACT ON
ENERGIZATION

TIMED OPEN CONTACT ON
DE-ENERGIZATION

ZERO SPEED OR
ANTI-PLUGGING SWITCH

MAINTAINED STOP-START
PUSHBUTTON OPERATOR

MAINTAINED PUSH - PULL
OPERATOR

LOCAL TERMINALS WITH
EXTERNAL WIRING

TIMING RELAY COIL

TIMING RELAY COIL (OFF DELAY)

INDICATING LIGHT

PUSH-TO-TEST INDICATING LIGHT

X2| SECONDARY
TRANSFORMER

MOLDED CASE CIRCUIT BREAKER

GENERAL DISCONNECT SWITCH
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DESCRIPTION
SELECTOR SWITCH - NORMALLY
OPEN

FLOAT ACTUATED SWITCH

TEMP. ACTUATED SWITCH

LIMIT SWITCH - NORMALLY
CLOSED

LIMIT SWITCH - NORMALLY OPEN -
HELD CLOSED

TIME DELAY FUSE

PUSHBUTTON OPERATOR
WITH MUSHROOM HEAD

FIELD LOCATED STOP BUTTON

CONTROL RELAY CONTACT -
NORMALLY CLOSED

TIMING RELAY
INSTANTANEOUS CONTACT

SELECTOR SWITCH OPERATOR
WITH FUNCTION SHOWN

TIMED OPEN CONTACT ON
ENERGIZATION

TIMED CLOSED CONTACT ON
DE-ENERGIZATION

PUSH-TO-TEST INDICATING
LIGHT

MAINTAINED STOP - MOMENTARY
START PUSHBUTTON (JOG)

SOLENOID OR CLUTCH

ELAPSED TIME INDICATOR

X1 X2
O Y Y Y O 120VAC TRANSFORMER
0T o PUSHBUTTON OPERATOR WITH

%,
1]
CLD
\AAN
Y Y YN

MUSHROOM HEAD
THERMAL OVERLOAD

FIELD LOCATED

TERMINAL POINT

TERMINAL

LOW VOLTAGE FUSE

FUSIBLE TERMINAL BLOCK

CONTROL POWER TRANSFORMER

@ RECEPTACLE

NOTE: THE PLC I/O ADDRESS SHALL BE USED AS THE WIRING TAG SCHEME FOR ALL PANEL AND FIELD
CONTROL WIRING. COORDINATE WITH ELECTRICAL CONTRACTOR.
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DEVICE NO.
2

25
27
32
38
40
43
47
49
50/51
51
51G
51N
51V
52/CS
59
60
62
64
67
69
78
81
83
86/HR
87

SYMBOL
PT
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A
v
PF

|.S.A. STANDARD LETTER FUNCTIONS

FIRST LETTER
ANALYSIS, ANALOG
BURNER, FLAME
CONDUCTIVITY, COMMAND
DENSITY, SPECIFIC GRAVITY
VOLTAGE
FLOW RATE
GAGING
HAND, MANUAL
CURRENT
POWER
TIME, TIME SCHEDULE
LEVEL, LIGHT
MOISTURE, HUMIDITY

OVERLOAD

PRESSURE, VACUUM

QUANTITY

RADIOACTIVITY

SPEED, FREQUENCY, SOLENOID
TEMPERATURE, TURBIDITY
MULTIVARIABLE

VIBRATION, VISCOSITY

WEIGHT, FORCE

POSITION

SUCCEEDING LETTERS
ALARM
BATCH
CONTROL (FEEDBACK TYPE)

PRIMARY ELEMENT

RATIO

GLASS

HIGH

INDICATE

SCAN

CONTROL (NO FEEDBACK)
LOW

MIDDLE, MODULATE

ORIFICE

POINT

TOTALIZE, INTEGRATE
RECORD, PRINT, RECEIVE
SWITCH

TRANSMIT, TRANSFORM
MULTIFUNCTION

VALVE, DAMPER, LOUVER

RELAY, COMPUTE
DRIVE, ACTUATE

PROTECTIVE RELAY LEGEND

DESCRIPTION
SYNC. TIMER 0-5 MIN.

SYNCHRONIZING

SHORT TIME UNDERVOLTAGE
REVERSE POWER RELAY

TEMPERATURE

LOSS OF EXCITATION
SELECTOR SWITCH

PHASE SEQUENCE & UNDERVOLTAGE

THERMAL

INSTANTANEOUS AND VERY INVERSE

VERY INVERSE

INVERSE GROUND FAULT
NEUTRAL OVERCURRENT
OVERCURRENT RELAY WITH VOLTAGE RESTRAINT

CONTROL SWITCH

INSTANTANEOUS OVERVOLTAGE

VOLTAGE BALANCE

TIME DELAY

SHORT TIME LOW PICK UP OVERVOLTAGE
DIRECTIONAL OVERCURRENT
LOCKOUT CONTROL SWITCH

OUT OF STEP

OVER/UNDER FREQUENCY RELAY
MULTI-CONTACT AUXILIARY
MULTI-CONTACT AUX. HAND RESET
DIFFERENTIAL OVERCURRENT

SYMBOL LEGEND

DESCRIPTION
POTENTIAL TRANSFORMER

CURRENT TRANSFORMER
AMMETER
VOLTMETER
POWER FACTOR METER

SYMBOL DESCRIPTION
w WATTMETER
AP ALARM POINT
CPT CONTROL POWER TRANSFORMER
(2) (3) NUMBER OF DEVICES REQUIRED
ETI ELAPSED TIME METER
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NOTES

FIELD VERIFY CONDUIT ROUTING AT THE SEWAGE LIFT STATIONS WITH OWNER. CORE HOLES AS REQUIRED
TO SUIT INSTALLATION OF THE CONDUITS SHOWN. PATCH WITH NON-SHRINK GROUT.

TURN OVER TO OWNER AT PROJECT COMPLETION OPERATION AND MAINTENANCE MANUALS (QUANTITY AS
SPECIFIED) TO OWNER.

IN ADDITION TO PATCH CABLES SUPPLIED FOR THE PROJECT, FURNISH 30-10FT LONG MULTIMODE DUPLEX
FIBER OPTIC PATCH CABLES (LC-LC) CONNECTORS, AND 30-10FT CAT-6 PURPLE PATCH CABLES FOR
OWNERS USE. TURN OVER CABLES TO OWNER.

MULTIMODE FIBER OPTIC PATCH CABLES, AND ETHERNET PATCH CABLES SUPPLIED IN THE PROJECT SHALL
BE COLORED PURPLE.

FIBER OPTIC PATCH PANELS SHALL BE THE PRODUCT OF CORNING CABLE SYSTEMS. (RACK OR SURFACE
MOUNTED AS SHOWN", LC STYLE CONNECTORS, WITH QUANTITY OF BULKHEADS AS SHOWN.

GENERAL CONSTRUCTION NOTES:

F
2.
3.
4.
5.
2.
E
3.
4.
5.
6.
7.
8.
D
9.
10.
1.
12.
Z
3
@ 13.
<
¥,
2 14
< .
wn
o 15.
=
o
on
16.
£ C
@)
Z
L
‘\.'l
uw
n
5
= 17.
<C
|_
on
o
= 1
g 8.
w
on
L
-
T
i 19
L .
I
)
[m)
< 20.
Qo
™
o
o
N
® B 21,
N~
[e)]
)
S
) 22.
<
N~
[e)]
5 23.
2
(@]
[an]
h'd
< 24.
Z
Z
<
w
|_
(@]
L
)
o)
x
o
[\'d
L
3
<
(@]
o)
4 A
|_
=
s
[a
Al
(a2}
~
Yo}
«
(]
N
o
N
o
AN
N

ELECTRICAL MATERIALS AND EQUIPMENT ITEMS SHOWN IN LIGHT LINE WEIGHTS ON THE DRAWINGS ARE
EXISTING ITEMS TO REMAIN. ELECTRICAL MATERIALS AND EQUIPMENT ITEMS SHOWN IN HEAVY LINE
WEIGHTS ARE NEW THIS CONTRACT.

ITEMS SHOWN OR NOTED TO BE DEMOLISHED ON THE DRAWINGS ARE EXISTING ITEMS TO BE REMOVED
FROM SITE BY CONTRACTOR UNLESS NOTED TO BE TURNED OVER TO OWNER.

FOR ITEMS INDICATED AS "FIELD LOCATE", THE CONTRACTOR SHALL FIELD VERIFY FOR INTERFERENCE
AND FOR LOCATIONS OF MOUNTING FLANGES, CONNECTION POINTS, ETC.

CONDUIT ROUTINGS SHOWN ON BACKGROUND PLANS ARE INTENDED ROUTINGS ONLY. EXACT CONDUIT
ROUTINGS FOR CONDUITS, AND LENGTH SHALL BE FIELD LOCATED AND VERIFIED BY THE CONTRACTOR.
COORDINATE CONDUIT ROUTING IN FINISHED AREAS WITH OWNER. CONDUIT TO BE CONCEALED IN THESE
AREAS.

REFER TO THE CABLE MANUFACTURER'S RECOMMENDATIONS FOR MINIMUM BEND RADIUS FOR FIBER
OPTIC CABLES. INSTALL NEW PULL BOXES (PB) AS REQUIRED FOR CONDUITS. SIZE PULL BOXES AS
REQUIRED PER FIBER OPTIC CABLE MANUFACTURERS RECOMMENDATIONS.

PANELS SHALL BE MOUNTED OFF WALLS WITH STRUT, CONDUITS SHALL BE MOUNTED ON STRUT
INCLUDING SINGLE RUNS.

CONDUIT ENTERING CONTROL PANELS AND ELECTRICAL EQUIPMENT ENCLOSURES SHALL BE FILLED WITH
DUCT SEAL, INCLUDING OPENINGS IN BOTTOM OF PANELS, AND EQUIPMENT.

REPAIR SIDEWALKS AND ROADWAYS DUE TO SITE WORK ADDITIONS, THE EXTENT OF THE REPAIR
REQUIRED SHALL BE FIELD VERIFIED PRIOR TO BIDS IN CONJUNCTION WITH THE WORK SHOWN IN THE
CONTRACT DOCUMENTS. PRIOR TO TRENCHING, FIELD LOCATE EXISTING GAS LINES, TELEPHONE LINES,
SPRINKLER LINES, ETC. COORDINATE WITH OWNER

PULL CORDS SHALL BE INSTALLED IN CONDUITS CONTAINING NETWORK CABLES, AND FIBER OPTIC CABLES.

CORE HOLES AS REQUIRED TO SUIT INSTALLATION OF CONDUIT AND WIRING/CABLING AS SHOWN. FIELD
VERIFY EXACT EXTENT OF WORK REQUIRED.

FURNISH PULL BOXES FOR FIBER OPTIC CABLE. COORDINATE EXACT BENDING RADIUS WITH
MANUFACTURER.

NEW CONDUITS INSTALLED THIS CONTRACT WITH FIBER OPTIC CABLES SHALL BE LABELED WITH PHENOLIC
TAGS (AT BEGINNING TO END) TO INDICATE THE NUMBER OF STRANDS, ORIGINATION AND DESTINATION.
TAGS TO BE COLOR CODED ORANGE FOR MULTIMODE.

WHERE NEW CONDUITS SHOWN TO BE INSTALLED PASS UNDER ROADWAYS, CONDUITS SHALL BE
CONCRETE ENCASED.

PRIOR TO EXCAVATION, FIELD LOCATE EXISTING UTILITIES. COORDINATE WITH OWNER.

AREAS WHERE CAMERAS ARE SHOWN TO BE INSTALLED SHALL BE CLASSIFIED AS NEMA 4, UNLESS CALLED
OUT OTHERWISE.

THE ASSOCIATED INSTRUMENTATION DRAWINGS SHOW EXISTING WIRES AND TERMINAL NUMBERS
REQUIRED TO PROPERLY INTERFACE WITH NEW EQUIPMENT. THIS INFORMATION WAS COLLECTED FROM
AS-BUILT DRAWINGS AND EXTENSIVE FIELD VERIFICATION. THE INFORMATION SHALL BE USED AS A GUIDE
IN RE-TERMINATION. IT SHALL REMAIN THE CONTRACTOR'S RESPONSIBILITY TO EXAMINE THE WIRING AND
TO REVISE TO SUIT AS REQUIRED. CHANGES IN THE CONTRACT OR COST WILL NOT BE GRANTED FOR THIS
COORDINATION. IT IS THE CONTRACTOR'S RESPONSIBILITY TO EXAMINE PROPOSED WORK SHOWN.

CONDUIT ROUTINGS SHOWN ON BACKGROUND PLANS ARE PROPOSED ROUTINGS ONLY. EXACT CONDUIT
ROUTINGS AND LENGTH SHALL BE FIELD LOCATED AND VERIFIED BY THE CONTRACTOR. COORDINATE
CONDUIT ROUTING IN FINISHED AREAS WITH OWNER. CONDUIT TO BE CONCEALED IN THESE AREAS.

CONDUIT/RACEWAYS, PULL BOXES, TERMINAL BOXES, AND JUNCTION BOXES TO BE INSTALLED WITH 316
STAINLESS STEEL FASTENERS SUPPORTS, AND THREADED ROD, ETC. (CHANNEL STRUT TO ALSO BE
STAINLESS STEEL). MINIMUM STRUT LENGTH TO BE 12 INCHES, WHERE POSSIBLE. TYPICAL FOR NEMA 12, 4,
AND 7 AREAS.

WIRING FOR STARTERS SHALL BE IN ACCORDANCE WITH NEMA CLASS |l B STANDARDS. SUBMIT
ENGINEERED SHOP DRAWINGS FOR ALL STARTERS SHOWN TO BE WIRED.

WIRE NUMBERS (1, 3, 5, ETC.) SHALL BE PREFIXED WITH STARTER TAG NUMBERS. THE WIRE NUMBER AFTER
THE PREFIX SHALL BE THE MANUFACTURER'S WIRE NUMBERING SYSTEM. WIRE MARKERS SHALL BE USED
AT EACH WIRE TERMINATION POINT.

IN AREAS WHERE EQUIPMENT AND CONDUIT IS REMOVED, REPAIR WALL AND FLOOR SURFACES AS
REQUIRED TO MATCH SURROUNDING AREA. WHERE DEVICES ARE REMOVED FROM CONCEALED BOXES,
FURNISH AND INSTALL A BLANK COVER ON THE BOX.

FIBER OPTIC CABLE SHALL BE AS CALLED OUT ON SYSTEM CONFIGURATION DRAWINGS, MULTIMODE, ALL
DIELECTRIC, SUITABLE FOR INSTALLATION UNDERGROUND IN WET CONDUIT.

LEGEND PLATES/EQUIPMENT NAMETAGS TO BE MATTE WHITE BACKGROUND, BLACK LETTERING. THIS IS
TYPICAL FOR MOTOR CONTROL CENTERS, CONTROL PANELS, SWITCHGEAR, PANELBOARDS, DISCONNECT
SWITCHES, LIGHT SWITCHES, FIELD INSTRUMENTS, LIGHT CONTACTORS, FIELD STARTERS, ETC.

FURNISH, AND INSTALL PHENOLIC NAMETAGS ON THE EXTERIOR OF ALL NEW CONDUITS (THIS PROJECT"
CONTAINING E-FO, F.O., E-NET, POWER, SIGNAL, AND CABLES. NAMETAGS TO BE INSTALLED ON EACH
CONDUIT AT EACH END, BETWEEN ENCLOSURES ORANGE BACKGROUND, WHITE LETTERING, FOR
MULTIMODE FIBER, YELLOW BACKGROUND, WHITE LETTERING, SINGLE MODE FIBER, EXAMPLE: "24 - E-FO -
TFPP TO FPP-1". FOR POWER: "480V POWER FROM MCC-S TO MCC-B1". FOR CONTROL: "CONTROL WIRES -
TO BPP". FOR SIGNAL: "SIGNAL WIRES - TO BPP".

GENERAL NOTES:

1. PRIOR TO SUBMITTING A BID FOR THE WORK DETAILED UNDER THIS CONTRACT, BIDDER SHALL VISIT THE
SEWAGE LIFT STATIONS. THE BIDDER SHALL FULLY ACQUAINT ONESELF WITH EXISTING FIELD CONDITIONS
AT EACH SITE. NO BULLETINS WILL BE WRITTEN FOR WORK DUE TO LACK OF VERIFICATION OF EXISTING
SITE CONDITIONS AND WIRING.

2. NO WIRES SHALL BE TERMINATED TO TERMINAL STRIPS, OR OTHER EQUIPMENT WITHOUT FIRST VERIFYING

SIGNAL TYPE. DAMAGES RESULTING FROM LACK OF VERIFICATION SHALL BE BORNE BY THE CONTRACTOR.

CONTRACTOR SHALL COORDINATE SIGNAL TYPE AND VOLTAGE WITH I/O CARDS SHOWN.

3. WITHIN CONTROL PANELS, NAMEPLATES SHALL BE PROVIDED TO INDICATE DIFFERENT VOLTAGE LEVELS
WITHIN PANELS. ALSO, A NAME TAG (YELLOW BACKGROUND, RED LETTERING) SHALL BE LOCATED ON THE
FRONT OF EVERY PANEL INDICATING THAT WHEN MAIN PANEL IS DISCONNECTED 120V IS STILL PRESENT
FROM FIELD DEVICES (YELLOW WIRING/ISOLATED INPUT CARDS.)

4. PHENOLIC TAGS ON FACE OF CONTROL PANELS SHALL HAVE WHITE BACKGROUND AND BLACK LETTERING
(EXCEPT WARNING TAGS; YELLOW BACKGROUND RED LETTERING).

5. PROVIDE SAFETY COVERS ON 480V MOLDED CASE MAIN CIRCUIT BREAKERS TO INSULATE THE INCOMING
CABLES AND SIDE CONDUCTORS FROM CONTACT. (TYP. FOR CONTROL PANELS.) PROVIDE BREAKER LOCKS
FOR PUMP CIRCUIT BREAKERS (MCP)AND MAIN PANEL BREAKERS.

6. REFER TO WIRING DIAGRAMS FOR ADDITIONAL INFORMATION ON ISOLATED I/0. A COMMON NEUTRAL MAY
BE USED FOR SEVERAL ISOLATED INPUTS FROM THE SAME STARTER. PROVIDE NEUTRAL JUMPERS WIRES
WITHIN THE PANEL AS REQUIRED.

7. ELECTRICAL MATERIALS AND EQUIPMENT ITEMS SHOWN IN LIGHT LINE WEIGHTS ON THE DRAWINGS ARE
EXISTING ITEMS TO REMAIN. ELECTRICAL MATERIALS AND EQUIPMENT ITEMS SHOWN IN HEAVY LINE
WEIGHTS ARE NEW THIS CONTRACT.

8. ITEMS SHOWN CROSSHATCHED (OR NOTED TO BE DEMOLISHED) ON THE DRAWINGS ARE EXISTING ITEMS
TO BE REMOVED, FROM SITE BY CONTRACTOR.

9. INSTALL A SINGLE CONDUCTOR INSULATED (RHW, THWN, OR XHHW) COPPER GROUND WIRE IN EACH
CONDUIT, SIZE AS SHOWN ON DRAWINGS, OR AS A MINIMUM PER THE NATIONAL ELECTRICAL CODE. THIS
GROUND WIRE SHALL BE CONNECTED AT EACH END TO THE EQUIPMENT GROUND. THIS ALSO INCLUDES
INSTRUMENTATION DEVICES SUCH AS LEVEL, PRESSURE, FLOW TRANSMITTERS, LIMIT SWITCHES,
CONDUITS, NETWORK AND I/0 CABLES.

10. THE FOLLOWING EXAMPLE COMPONENT IDENTIFICATION SHALL BE USED AS APPROPRIATE:

(F) FIELD MOUNTED, NOT AT STARTER OR OTHER CONTROL PANELS

(8) STARTER PANEL MOUNTED

(MCP)AT MAIN CONTROL PANEL

(1) AT CONTROL PANEL NO.1

(2) AT CONTROL PANEL NO.2

(TCP) AT TEMPERATURE CONTROL PANEL

11. REFER TO DETAIL SHEETS. CONTRACTOR SHALL FURNISH AND INSTALL HARDWARE AND APPURTENANCES
(l.E. PIPE TAPS, WETWELL BUBBLER TUBES, VALVES, COPPER TUBING, BALL VALVES, PNEUMATIC PIPING,
SPOOL PIECES, ETC.) FOR FIELD DEVICES SHOWN (FLOWMETERS, PRESSURE TRANSMITTERS, LEVEL
TRANSMITTERS, ETC.). WORK SHALL BE COORDINATED WITH OTHER TRADES (MECHANICAL
INSTRUMENTATION, ETC.) CONTRACTOR SHALL BE RESPONSIBLE FOR SYSTEM COORDINATION AND
INSTALLATION.

12. ETHERNET AND FIBER OPTIC TERMINATIONS SHALL BE PERFORMED BY A QUALIFIED REPRESENTATIVE OF
CABLE MANUFACTURER, THE CABLES SHALL BE TESTED. NO SPLICING SHALL BE PERMITTED OF FIBER
OPTIC CABLES, BETWEEN PANELS. FIBERS SHALL BE TERMINATED AT PATCH PANELS, INCLUDING SPARES.

13. REFER TO THE CABLE MANUFACTURER'S RECOMMENDATIONS FOR MINIMUM BEND RADIUS FOR FIBER
OPTIC CABLES. INSTALL NEW PULL BOXES (PB) AS REQUIRED FOR CONDUITS. SIZE PULLBOXES AS
REQUIRED PER FIBER OPTIC CABLE MANUFACTURERS RECOMMENDATIONS.

14. CABLES (INCLUDING FIBER, ETHERNET, CONTROL WIRE, ETC.) WHERE PASSING THROUGH A PULLBOX
SHALL BE LABELED AND COMPLETELY IDENTIFIED WITH IDENTIFICATION NUMBERS AND
ORIGINATION/DESTINATION. THIS ALSO INCLUDES ALL CABLE BUNDLES ENTERING CONTROL PANELS,
PULLBOXES, ETC.

15. CONTROL WIRES SHALL BE TAGGED WITH THE PLC I/O ADDRESS, AND A DESCRIPTION ADDRESS IN THE
FIELD AND AT THE PANEL. REFER TO INSTRUMENTATION DRAWINGS, CONTROL PANEL WIRING DIAGRAMS.
(TYP.)

16. THE FIELD DEVICES SHOWN ON THE P&ID'S, ELECTRICAL BACKGROUNDS, AND DETAILS SHEETS MAKEUP
THE FIELD DEVICE EQUIPMENT REQUIREMENTS. NOT ALL FIELD DEVICES REQUIRED ARE SHOWN ON THE
P&ID'S.

17. UPS SELECTED SHALL BE COMPATIBLE WITH ISOLATION TRANSFORMERS. (TYP.)

18. REFER TO I/O DRAWING LAYOUT FOR ADDITIONAL SIGNALS NOT SHOWN ON P&ID FLOW DIAGRAMS.

19. TURN OVER TO OWNER EXISTING PLC, AND RADIO EQUIPMENT DEMOLISHED IN THIS CONTRACT.

5 6 7
SEAL-IN CONTACT FROM
STARTER CONTACTOR A1
STARTER CONTROL TRANSFORMER
x% X2
L 120V %
PLC-1/O POINT/ADDRESS (TYP.) STARTER LIGHT
A1 A1 RUNNING
PUSHBUTTON FIELD MOUNTED | v v
TAG THIS WIRE | ¢ |
A1-1A (TYP
1 STOP HAND AUTO
4) o— —(
PUSHBUTTON (F)
FIELD MOUNTED
CR- STARTER CONTACTOR
SWITCH LOCATED AT —d==0 COIL FOR MOTOR A1.
STARTER CUBICLE ———=
TO MCP
A-1
| | O
STARTER CUBICLE TO MCP

WIRES TO CONTROL NO.1

FUSE SIZE

60A 20A

ISOLATED PLC I/O POINT (TYP.)

RELAY INTERLOCK FROM
MAIN CONTROL PANEL

TERMINAL STRIP
AUX. STARTER CONTACT
TO MAIN CONTROL PANEL

/N(:N-ISOLATED INPUT

l |

> o [H

EXAMPLE PUMP

(TAG A1)

(EXAMPLE CIRCUIT)

FIELD MOUNTED PILOT DEVICES —

SWITCH, AND SIZE

\ [ 3/4"C(4#14) _A \ ]
— T }\_ 2#14 3/4"C(4#12)
g—= (1) 3 KVAR
3/4"C(4#10, 4#14)
. . A
\ U L] 1
/ / 60A
CONDUIT SIZE, AND FILL DISCONNECT
N SWITCH LOAD
STARTER, AND TYPE / IDENT.
THESE ITEMS SHOWN ON PLAN VIEW AS L |

STARTER NAMEPLATE

10HP SAMPLE PUMP

\ LOAD SIZE

1ORMA

\ IDENTIFICATION PLATE INFORMATION

MCC SAMPLE LEGEND EXAMPLE

710 AVIS DRIVE

ANN ARBOR, MI 48108

www.tetratech.com
PHONE: (734) 665-6000 FAX: (734)213-3003

TETRA TECH

NOTE: TURN OVER ALL DEMOLISHED
EQUIPMENT TO OWNER.
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STATION ADDRESS

11523 CLIMAX ROAD, GALESBURG, MI.

2830 OAKLAND DRIVE, KALAMAZQOO, MI.

12459 EAST "L" AVENUE

120 N. WEBSTER, AUGUSTA

4510 WINDING WAY

STATION NAME
CLIMAX ROAD LIFT STATION
WOODS LAKE LIFT STATION
L-AVENUE LIFT STATION
AUGUSTA WEBSTER LIFT STATION
WINDING WAY LIFT STATION
c

LIFT STATION ADDRESSES

710 AVIS DRIVE

ANN ARBOR, MI 48108

www.tetratech.com
PHONE: (734) 665-6000 FAX: (734) 213-3003
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>

EXISTING SQUARE-D 480V POWER PANEL IN STATION

— LOCATION ID IN EXISTING SWITCHBOARD
(SQUARE-D QMB SERIES SWITCHBOARD)

PROVIDE NEW FUSES (TYP.) INSTALL WITHIN
EXISTING SQUARE-D POWER PANEL. MATCH
EXISTING FUSE STYLE, AND TYPE.

|
@E 80A @E 80A @E 20A @E 30A
- 2"C(4#4) - 2'C(4#4) - 1"C(3#10) o 2"C(5#6)
CONDUIT TO BE RMC FROM
POWER PANEL TO VFD, AND
ALSO TO PUMP/MOTOR. (TYP.)
_1 VFD IN NEMA 12 ENCLOSURE.
SEE SHEET NO.E-7 FOR
ADDITIONAL INFORMATION,
AND REQUIREMENTS. MAIN
BREAKERS TO BE
PADLOCKABLE AT VFD.
HEE 1 1"C(4#14)
VFD VFD /—THOR TSRI 300FX3D4P101
TVSS/
1"C(20#14) = 1"C(20#14) —p> SPP
1"C(3-2/C#16SH) =t 1"C(3-2/C#16SH) =t
\j \j PUMP CONTROL PANEL MOUNT ON WALL NEAR EXISTING POWER PANEL
PCP PCP PCP PCP (PCP)
PROVIDE VFD
WITH A FLA
AMP RATING
OF 60A. (TYP.)
1"C(3/C#16SH) = P 1"C(3/C#16SH)
1"C(T#14) = P 1"C(7#14)
2 1/2"C(MFR. CABLE) = p—+—2 1/2"C(MFR. CABLE)
2"C(MFR. CABLE) <P <P~ 2"C(MFR. CABLE)
sPeeD POT[] [@] sPEeDPOT[] [@] >
SEAL LEAK/
TEMPERATURE
PUMP PUMP SENSORS
NO.1 NO.2
30HP 30HP
FLA 45A FLA 45A

PARTIAL POWER ONE-LINE DIAGRAM (WOODS LAKE)

NO SCALE

CONTRACTOR TO COORDINATE WITH OWNER ON BYPASS PUMPING. COORDINATE WITH OWNER PRIOR TO
BEGINNING SWITCHOVER. STATION MUST REMAIN IN OPERATION DURING SWITCHOVER, AND
INSTALLATION OF NEW EQUIPMENT.

710 AVIS DRIVE

ANN ARBOR, MI 48108

www.tetratech.com
PHONE: (734) 665-6000 FAX: (734)213-3003

TETRA TECH

BY

MARK | DATE | DESCRIPTION

CITY OF KALAMAZOO, MICHIGAN
CLIMAX, L-AVENUE, WINDING WAY, WOODS LAKE
ELECTRICAL
WOODS LAKE LIFT STATION
POWER ONE-LINE

SEWAGE LIFT STATIONS ELECTRICAL, AND CONTROLS UPGRADES AUGUSTA-WEBSTER
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REWORK EXISTING INCOMING
CONDUIT/WIRE, AND ASSOCIATED
CIRCUITS TO NEW PANEL.

>— 3"C(3#4/0,1#1/0)

— NEW NEMA 4 HINGED ENCLOSURE. PROVIDE WITH
INTERIOR HINGED PLATE/DOOR FOR SELECTOR
SWITCHES, INDICATORS, AND PILOT LIGHTS.

JMAIN LUGS

CIRCUIT BREAKERS TO HAVE

42KA SYM. BRACING MIN. (TYP.) PROVIDE BREAKERS WITH PAD
o LOCKABLE ATTACHMENT.
LS| ) 175A CIRCUIT BREAKERS TO HAVE
42KA SYM. BRACING MIN. (TYP.) =
3#4/0 1#1/0
MOUNT ON SIDE 60A 3#3/0,1#1/0

FREE STANDING, 2-SECTIONS. EACH SECTION 36"W X 72"H X 16" D MIN.

PUMP CONTROL PANEL (PCP) NEMA 4 ENCLOSURE. SIZE AS REQUIRED.
/PAINTED WHITE WITH SUN SHIELDS ON TOP, SIDES, AND FACE.

OF NEW PANEL. o O
\ 1"C(4#6) =
600V RATED FUSE

D PCP < 6 TVSS O

v

1"C(4#16) BLOCK/FUSES. (TYP.)
LSl ) 50A LSl ) 50A Lsl ] 30A

PANEL SHALL BE BUILT BY A U.L. LISTED PANEL SHOP AS SPECIFIED, AND SHALL
/-INCLUDE ARC FLASH WARNINGS/LABELING.

SEE ALSO CONTROL PANEL WIRING DIAGRAM ON SHEET NO'S. I-23 THROUGH I-28

z J o . . (3#8)
S THOR TSRI 300FX3D4P101 s LS/ pu 2"C(4#8) 2"C(4#8)
< T
> o\_/ 480V ] ]
zZ o VCAAANY
< 3% INPUT LINE REACTOR
: o /‘ \ 3 KVA TRANSFORMER
o 120/240V
=
o I Va PROVIDE WITH OPTIONAL < P (2#8) ﬁgl\'\ﬁ ;“F?"é)‘ga‘_‘ry;’éTED’
z TIME MARK MODEL 252 SERIES. ANALOG OUTPUTS-W ROCKWELL POWERFLEX 525 VFD. (o) (o) TRANSFORMER. (TYP.)
W 3 PHASE MONITOR WITH EACH VFD RATED FOR 43 FLA. ——] 30A MOUNT ON SIDE OF PANEL.
Z ADJUSTABLE TIME DELAY. (TYP.) = [ owed [ owed o o
|
% FLEX ROCKWELL FLEX
= HIM 525 POWER FLEX VFD, =] 525 HIM
A PROVIDE EACH VFD — —2
L%J WITH KEYPADS HIM FLOW METER —O O—t—@—O0  O— LIGHTS, OUTLETS
MODULE. (TYP.) 3 4
< o o~
& c SPARE =0, ,O—@———0O  O— PANELFANS
(:D) /— OUTPUT DV/DT FILTER \ PROVIDE EACH VFD —5 J—:
2 WITH EMC FILTERING. PUMP CONTROLS —O O—1——@—0O O— SPARE
| 7 8
Lol o~ o~
- GENERATOR CATHODIC
5 BATTERY CHARGER —© O ¢ O O ROTECTION PANEL
Z —3 —l0
S PANEL HEATER =0 O—}——@—0O  O— RADIO PANEL
< 11 12
= o o GENERATOR ENGINE £~ X £~=° BACK-UP FLOAT SWITCH CONTROLS/
o CONTROL PANEL ~© 3 20A°1: ISR RELAYS
= > 2"C(POWER) EACH — -1l
: SPARE ~5  O—|—#—5 | O CENERATOR BLOCK
% /\15 /1\16
L1 SPARE O O—@———0 O—.
T
== /
L
L
I
7 —
2
S)
9 BREAKERS TO BE RATED 20A
S UNLESS NOTED OTHERWISE.
> B REWORK EXISTING CONDUITS INTO
N BOTTOM/SIDE OF NEW PANEL.
2 RECONNECT EXISTING WIRES.
3
S
(a2}
S 1 2
T
L
= PUMP NO.1 PUMP NO.2
o FLA = 325 FLA = 325
h'd
<
Z
Z
<
w
|_
(@]
L
)
o
o
o
[\'d
o
3
)
S A
|_
E PARTIAL POWER ONE-LINE DIAGRAM (AUGUSTA-WEBSTER LIFT STATION)
= NO SCALE
<
N~
o
>
S
N
N
o
S
N~
AN
=

710 AVIS DRIVE

ANN ARBOR, MI 48108

www.tetratech.com
PHONE: (734) 665-6000 FAX: (734)213-3003

TETRA TECH

FOR ADDITIONAL WORK REQUIRED, AND HARDWARE TO BE LOCATED INSIDE PCP.
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>

EXISTING INCOMING
480/277V SERVICE TO
BE RECONNECTED

(8%

<>— 3"C(3#4/0

REWORK EXISTING INCOMING

CONDUIT/WIRE, AND ASSOCIATED
CIRCUITS TO NEW PANEL.

1#1/0)

[JvaN Lues

}‘— 3#4/0,1#1/0

CIRCUIT BREAKERS TO HAVE
42KA SYM. BRACING MIN. (TYP.)

PROVIDE BREAKERS WITH PAD

LOCKABLE ATTACHMENT.

CIRCUIT BREAKERS TO HAVE
42KA SYM. BRACING MIN. (TYP.) =

1"C(4#6) —<P
600V RATED FUSE

1"C(4#16) BLOCK/FUSES. (TYP.)

o
THOR TSRI 300FX3D4P‘I01—| = __8 PM
O
l_

J

TIME MARK MODEL 252 SERIES.

3 PHASE MONITOR WITH

ADJUSTABLE TIME DELAY. (TYP.) =
|

HIM

o
LSI 200A
3#4/0,1#1/0
60A
N
O O @

Y
LSI ) 25A

2"C(4#10)

LSI ) 25A

2"C(4#10)

/—3% INPUT LINE REACTOR \

Ve

POWER
FLEX
525

PROVIDE EACH VFD
WITH KEYPADS HIM
MODULE. (TYP.)

PROVIDE WITH OPTIONAL

ANALOG OUTPUTS.W

ROCKWELL

POWER FLEX VFD. === 525

POWER
FLEX

LSI ) 30A

(348)
480V [ N1 |
CAAAL
3 KVA TRANSFORMER
Y YY)
120/240V

ROCKWELL POWERFLEX 525 VFD.

EACH VFD RATED FOR 43 FLA.

/— OUTPUT DV/DT FILTER \

HIM

PROVIDE EACH VFD
WITH EMC FILTERING.

BATTERY CHARGER

o~
PUMP CONTROLS =O (o

1

(o]

2

N
FLOWMETER —=Q O
3

4

— o~
SPARE =O o—@—)0 O— PANEL FANS

5

—0
9—0O O— SPARE

GENERATOR {

—d
PANEL HEATER =—O o

o~
-0 O0—e¢—10 O

—8
CATHODIC
10

A ISR RELAYS

T~
*—O | O—

11
N Q GENERATORENGINE _&~ &
CONTROL PANEL
—J3
SPARE =O O
———==— NEW 4" CONDUITS, EXISTING PUMP —I5
— CABLES. SEE SHEET E-13 FOR

HEATER

—d 16

SPARE O O—@————O0 O—.

VENTED TRAYS, AND ADDITIONAL

CONDUITS TO BE PROVIDED.

|/

>— (24#8) = ACME NON-VENTILATED,
NEMA 3R, DRY-TYPE
o TRANSFORMER. (TYP.)
—— 30A LOCATE ON SIDE OF PCP.
(o)

—
9—O O— LIGHTS, OUTLETS

PROTECTION PANEL
o~
€—O O— RADIO PANEL

—2
-
=0 O—.——020 Oo— BACK-UP FLOAT SWITCH CONTROLS/

GENERATOR BLOCK

-

NEW 2"C(EXISTING SENSOR CABLES) —<>

PUMP NO.1
FLA = 13A

dg>— 4"C(MFR. CABLE)

PUMP NO.2
FLA= 13A

A

©

NEW 2"C(EXISTING SENSOR CABLES)
>— 4"C(MFR. CABLE)

IéAKERS TO BE RATED 20A

UNLESS NOTED OTHERWISE.

PARTIAL POWER ONE-LINE DIAGRAM (CLIMAX LIFT STATION)

NO SCALE

PUMP CONTROL PANEL (PCP) NEMA 4 ENCLOSURE. SIZE AS REQUIRED. FREE
STANDING, 2-SECTIONS. EACH SECTION 36"W X 72"H X 24" D MIN. PAINTED WHITE
WITH SUN SHIELDS ON TOP, SIDES, AND FACE.

PANEL SHALL BE BUILT BY A U.L. LISTED PANEL SHOP AS SPECIFIED, AND SHALL
INCLUDE ARC FLASH WARNINGS/LABELING.

SEE ALSO CONTROL PANEL WIRING DIAGRAM ON SHEET NO'S. I-5 THROUGH I-10

FOR ADDITIONAL WORK REQUIRED, AND HARDWARE TO BE LOCATED INSIDE PCP.

710 AVIS DRIVE

ANN ARBOR, MI 48108

www.tetratech.com
PHONE: (734) 665-6000 FAX: (734)213-3003

TETRA TECH
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o
o

FAST ACTING ELECTRONIC FUSES

VARIABLE

PHASE -r

-0 MONITOR
(PM)

N -

DRIVE

[T FREQUENCY

KEY
PAD

P
o

o

DV/DT o-I—?

oH

L eV

——() () —— )
U\

t

5% INPUT LINE REACTOR

CONDUIT/WIRES TO MOTOR/PUMP BY OWNER. =

= OUTPUT DV/DT FILTER

\TIME MARK C259 SERIES

CONTINUED AT LOWER LEFT

/— CONNECT PUMP/SENSOR CABLES.

710 AVIS DRIVE

ANN ARBOR, MI 48108

www.tetratech.com
PHONE: (734) 665-6000 FAX: (734)213-3003

TETRA TECH

REMOTE SELECTED, USE
4-20MA SIGNAL FOR SPEED
REFERENCE. IF HAND, USE
LOCAL SPEED POTENTIOMETER
FOR SPEED REFERENCE. SEE

SWITCH, AND NOTE BELOW. e

CONFIGURE VFD TO RUN AT

FULL SPEED WITH DI-4 ENABLED,

AND VFD SELECTOR SWITCH IN

AUTO. (BACK-UP START/STOP)

HAND

LOCAL - POTENTIOMETER ON DOOR.

REMOTE - POTENTIOMETER AT PUMP.

WOODS LAKE
RAW SEWAGE PUMP NO.1

LOCATE AFTER CPT, AND BEFORE
AMMETER /_ VFD/BYPASS CONTACTOR.
O I lo! | 1
| | | 11
A BP
F SWITCH 5|0 [l
A-B-C-OFF 11
—~ o
' o i
LT *t* T c
-0 = N | 1
S o~ ([ C¢C (A ”
480V, 3 PHASE _ _0/1\ %075 r (S
INCOMING POWER \w o 11
] —— 50/5 ||c|
>_-_° ' C N E ¢ | I
50/5
-4 [ : THo
= & I+
SQUARE-D SDA-3650 _/ = .
SERIES SURGE DEVICE. (TYP.) f @ [ THo
CPT-VA AS REQUIRED
1 T-1 (2KVA MIN.) 480-120V
E — . |_
W }—————@ POWER ON
A '
™ —r 1 =0
NEMA 12 ENCLOSURE X L ® T ON DELAY 0-60 SEC.
(NEMA CLASS IIB WIRING) 1 SET AT 5 SEC.
CONTACT FROM - MOTOR
HIGH TEMPERATURE RELAY.\\ .y
¢ | | o R ©>—NEMA 12 ENCLOSURE
HOT MOTOR WINDING
CR-3 RESET i
B }——-—r-9
A
1=0
oA SEAL LEAK
DETECTOR/
¢ EK)TEMPERATURE *
RELAY
D NEMA RATED () @ INPUT CONTACTOR
CONTACTORS —\_/
OFF EE
VFD , BYPASS BP \ |
o : N @ OUTPUT CONTACTOR
N '
il ! D MECHANICAL INTERLOCK
il ! CR-4 IC oC - oL'S I
[ ok | | N N Q—N—c BYPASS CONTACTOR
| —— |
Rk
|
%0 | o+—(O-——=—=
| TO PCP
N O——== CR-4
| I 1
—0 | od—QO-———= '
! O 2 TOPCP START
H —l
¢—0 O0—9¢
C
OFF START
STOP STOP HAND RE'MOTE N 1 _(CR-5 PM @
| Q__O_Jyg o_|_( -0 O PUMP START/STOP (FORWARD)
(F)
| REVERSE
(| I CR-4 '
: : —0 o— PUMP START/STOP (REVERSE)
|
I
I
I PCP (CR-163)
o | o+—0-—hp)
| PCP (CR-315) ]
| ?--4Fﬁf
| L PCP (CR-167)
|1 LoZq ===
I (F)
o RUNNING
SPEED SELECT TO VFD - SEE AT RIGHT R )}——————@
1=0
CR-2
VFD RUNNING
CR
2
BP \
CONTACT FROM VFD BELOW SEAL WATER SOLENOID
CR.2
4 || O O |/ O O
(F)
BP PM VFD FAULT IN REMOTE
| 1 | 1
O—H0 O0—4HH0 O0—4HH0O 0—1la¥kO
TO PCP TO PCP TO PCP IN REMOTE
IN VFD POSITION TOPCP
A CR-2 SEAL LEAK CR-3
| 1
O¥lo—0O O—H—0 O—H—0 O0—H—0
TO PCP TO PCP TO PCP TO PCP
IN BYPASS POSITION
C TO PCP C

7

CONTINUED AT UPPER RIGHT

(TYP. FOR RAW SEWAGE PUMP NO.2)

CR-5 __

/

7

I

CR-4

T

START/
STOP

% +24V DC Q

DI-1
(FORWARD)

O

(O DI-2 (REVERSE)

WHEN SWITCH IN

CONTACT CLOSED i \

AUTO POSITION

<

BACK-UP START/STOP
SIGNAL. SEE SHEET I-15.
RUN AT 60 HZ.
(FLOAT BACKUP MODE)

O
@ VFD

RUNNING

O

O

DI-3 -[O-
B FAULT -[O_
©

To.

DI-4

CR-315 /

({40

DI-5

MFR. CABLE —)

KEYPAD

REMOTE SPEED

LOCAL
SPEED
POT

A

QQ Q9 9

VARIABLE FREQUENCY DRIVE

AO

AO

F——

TO DIAGRAM
AT LEFT

——

—
TO LOGIC
AT LEFT
—

4

4-20MA
FROM PCP
COMMAND

4

4-20MA
SPEED FEEDBACK
TO PCP

DA=-==pbA===D
4 4

4

4-20MA MOTOR
AMPERAGE
TO PCP

Q
a

ROCKWELL POWER FLEX 753 SERIES DRIVE
WITH CONTROL INTERFACE OR ABB

FURNISHED BY OWNER. INSTALLED,
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VARIABILE FREQUENCY DRIVES

PART 1 - GENERAL

1.01 SUMMARY

A Section Includes: Tvpes of motor controllers. including:

1.

Vanable Frequency Dnives

1.02 SUBMITTALS

A. Shop Drawings: Submut Shop Drawings (seven copies) covenng the items included under this
Section. Shop Drawing submuttals shall include:

1.

1

Shop Drawings: Subnut Shop Drawings of motor controllers showing winng diagrams.
dimensions and sizes.

Product Data: Subnut manufacturer’'s data and installation mstructions on motor controllers.
Winng Diagrams: Submit power and control wirnmmg diagrams for motor controllers

Submit operation and maintenance manuals for the dnives. Submut electronic copies on CD, as
well as three hard cover copies.

103 QUALITY AS5URANCE

A Codes and Standards:

1.

[

UL Compliance: Comply with applicable requurements of UL 486A and B. and UL 508,
pertaiming to mstallation of motor controllers. Provide controllers and components which are
UL listed and labeled.

NEMA Comphance: Comply with apphcable requirements of WEMA Standards IC5 2,
"Industrial Control Devices, Controllers and Assemblies.” and Pub No. 250, "Enclosures for

Electrical Equupment (1,000 Volts Maximum)," pertamming to motor controllers and enclosures.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A Subject to comphance with specified requurements. manufacturer offering products shall be (no or
equal):

1.

2.

ALLEN-BRADLEY CO. (POWER FLEX 753 SERIES) POWER FLEX 525 FOR
AUGUSTA-WEBSTER, AND CLIMAX LIFT STATIONS.
ABB ACS580 SERIES.

202 MOTOR CONTROLLERS

A, Vanable Frequency Dnives: This system shall comprise a motor and a vanable frequency drive and

1.
2.

Motor: as coordinated with the pump manufacturer.

Vanable Frequency Dnive: The vanable frequency drive umt shall convert 480 volt plus

10 percent, munus 5 percent. 3-phase; 60 hertz plus or nunus 2 hertz, anput power 1nto an
adjustable frequency output. Output power shall be of suitable capacity and wave form to
provide stepless speed control of the specified AC motor throughout a continuous speed range
of 10:1 under variable torque load not exceeding 1.25 times the motor's full load rating 10 an
ambient of 0-40 degrees C with up to 95 percent hunudity. The dnve contmuous run amperes
rating shall be 1 25 nmes the full load ampere of the load or as shown on the electrical one-line

drawings whichever 1s greater. The drive shall be able to withstand extermnal short circuats
without fuse blowing or device failure. The dnive shall comply with the latest requurements of
IEEES519 2014,

Fh

(AR

Dnives of the pulse-wadith-medulation type shall have current it protection for the dnve
and load of 110 percent of motor nameplate rating for variable torque loads for a minumum
of 1 munute before automatically disconnecting the dnve.

Provide mstantaneous static overvoltage and overcurrent protection. Provide undervoltage
trip upon wput power loss or phase loss without component failure and automatic restart
upon return of full power and command. The drive shall not be damaged by application of
incorrect phase sequence.

Provide mput circut breaker interlocked with the door.

Provide input. output. and bvpass comtactors{Nema rated) where shown on contract
drawings.

Provide three spare fuses of each type used.

Provide 3-phase themmal overloads at the output to the motor.

Provide line voltage transient suppression and mmumty to local ambient electrical noise.
The dnve shall not create radiated or conducted RFI which disturbs the function of
adjacent equipment. Umits shall be furmished as six pulse dnives with mput and output
filtermg to comply with above requirements. Furnish 5% mput line reactor or Matnix AP
mput filter as shown on drawings and DV/DT output filters on drive output for each droive.
Provide dove fault detection circuat with contacts for remote alarm used by others. The
drive shall shut down on any type of failure. Cause of drive shutdown shall be displayed on
operator mterface.

Provide 1solation of signal circuits from the power circmts. The drive shall have self-
protection from regenerative power on rapid decrease of speed signals.

Provide a forced air ventilation system to remove heat from the dnve enclosure. Power for
the ventilation system shall be provided from the drive circuatss The fans shall be
completely serviceable without having to dis-assemble the dnve and shall be interlocked
with the drive run status.

Where shovwn on the winng diagrams. the dnve shall accept a speed control signal from
erther an i1solated or non-1solated 4-20 mA source while i the automatic speed control
mode and from a door-mounted spead potentiometer when the manual mode 15 selectad.
In addition. provide a door-mounted operator mterface panel that allows remote/local mode
selecion and manual speed control. Furmish selector switches and pilot hights for the
control shown on the wirmg diagrams. Devices to be mounted on face of dnive door,
controls section.

The dnve shall output an 1solated 4-20 mA speed signal for remote speed mndication.

The drive shall accept a remote start/stop contact closure while in the Auto mode and from
operator interface when the Local mode 15 selected. Refer to the winng diagrams for
additional control requurements.

The dnive shall have an alphanumeric operator interface display capable of displaying
amps, voltage, KW, rpm. frequency. and elapsed minmng time.

Provide a delay to restart the motor after the motor 1s runming. The delay to restart shall be
adpustable from 3 to 60 seconds. Mimimum delays greater than 5 seconds will not be
accepted.

The 4-20 maA mnput s1gnal shall control the motor speed between 10 percent of full speed
and full speed. The 20 mA signal bemng full speed and 4 mA bemng mummum speed. The
4-20 mA mput signal shall control the motor speed between the admustable mmimum and
maximum speed settings. The mimmum speed shall be field adjustable from 10-70 percent
of rated speed. The maximum speed shall be field adjustable from 70-100 percent of rated

speed. The munimum and maximum speed setthngs shall overnde the 4-20 mA signal at
their respective settings. The speed signal shall follow a linear ime ramp, adjustable from
4 to 20 seconds. Provide separate acceleration and deceleration control The motor speed
shall follow the mmput signal. 1n the steady state, with a plus or minus 2 percent linearity.

q. The dnve shall be of modular construction for ease of maintenance.

The dnive shall be capable of communicating monitonng and diagnostic functions.

Coordinate with the pump supplier for the wnstallation and wirmg associated with the seal

leal/motor temperature sensor. Refer to the winng diagrams for additional information.

1) Prowvide. for remote use by others, two normally open contacts rated 3amps at 120 volt
AC which close when the controller 1s minming . or faults.

t. In pump applications and where shovwn on Drawings. the vanable frequency drives shall
contain the necessary circuitry to energize a 120 volt AC pump seal water solenoid valve

when the pump 1s runming. The rating of thus circust shall be sufficient to control a solenoid
valve with an mmish of 360 VA and a holding VA of 120.

u. The drnives shall be assembled, and bult by the mamufacturer. Dnives assembled by the
Contractor do not comply with this specification

v. The entire dnve electromics/circut boards shall be conformal coated.

w. Dmves shall be provided wath input surge protection and fast acting electronic fuses.

x.  Three spare fans shall be provided.

¥ The drive shall be supphied wathin a free standing NEMA 12 enclosure or as shown on
contract drawings. Drives shall be constructed such that they can be located back to back
Service of equupment including fans and ventilation filters shall be from the front. of the
enclosure. MNo mamntenance of parts shall be requured from the dnive rear. Cable entry for
mcoming power and pump wiring shall be from the bottom or top of the enclesure as
coordinated with the Contractor.

z.  The door mounted keypad shall also serve to maintamn/store the dnve configuration.

aa. Selector switches, contactors, relays, pilot lights, etc.. shall be NEMA rated.

bb. The dnve mncluding the VFD. contactors. relays, switches. dnwve enclosure shall be
supplied as a complete system by the VFD manufacturer Roclowell or ABB.

All wires are to be 1dentified. and the identifying mark shown on the schematcs and wirnng

diagram. Documentation of schematics, winng diagrams, termunal stnips, and operating and

maintenance manuals shall be supplied at Shop Drawing time and delivered with the equipment.

The dnive manufacturer shall provide a field start-up and calibration service on-Site for five

e1ght hour days for the drrves. The manufacturer shall configure the drive parameters based on

the mputs shown and motor information as supplied by the Contractor/pump manufacturer The

manufacturer’s personnel shall have a stable 4-20 mA source, and a plus or mmnus 0.5 percent

accurate 3-1/2-digit, digital milliamp meter to be used in the calibration procedure.

The system calibration shall be checked at 100 percent. 75 percent; 50 percent, and minumum

speed powmnts. The mummmum and maxunum speeds shall be set. The deceleration and

acceleration rates shall be set. The delay to restart shall be set Settings by the drive

manufacturer, to be performed on-site as coordinated with the Owner/Enginear.

Furmsh a 36 month warranty on each dnive from date drives are placed on-hine at the Owner's

facility.

Furmish one eight hour day of follow-up tramming following mstallation and start-up of the drives

at the Owners facility. Provide trammng matenials and handouts for up to twenty (20) people of
the Owners staff.

v
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DEMOLISH THE EXISTING PUMP CONTROL PANEL AND TURN OVER TO OWNER.

REMOVE THE EXISTING LEVEL TRANSMITTER AND RELOCATE TO NEW PANEL/SUBPLATE.
REWORK EXISTING CONDUITS INTO SIDE, AND BOTTOM TO SUIT NEW PANEL INSTALLATION.
RECONNECT EXISTING WIRES FOR POWER, CONTROL AND SIGNAL.

INSTALL ANTENNA ON TOP OF 60 FT. WOOD POLE. (WOOD POLE BY OWNER) ROUTE CABLES UP POLE, AND
SECURE AS REQUIRED. (TYP. OF 2 - YAGI ANTENNA'S, AND 2 - CABLES) MAINTAIN 7 FT. OF VERTICAL
SEPARATION. CABLE, AND GROUND KITS/WEATHERPROOF KITS ARE FURNISHED BY CONTRACTOR,
INSTALLED BY CONTRACTOR. POLE IS FURNISHED AND INSTALLED BY OWNER. ANTENNA IS FURNISHED BY
OWNER, INSTALLED BY CONTRACTOR. FURNISH, AND INSTALL 10 FT. 2" SCHEDULE 40 ALUMINUM MAST PIPE
FOR MOUNTING ANTENNAS AT TOP OF POLE/MAST PIPE FOR MOUNTING VERTICAL SEPARATION.

INSTALL NEW RADIO PANEL AT BASE OF POLE. INSTALL NEW 2 - 1 INCH PVC-RMC CONDUITS FOR
POWER/CONTROL AND FIBER TO NEW PUMP CONTROL PANEL. (1"C(3#12,6#14), 1"C(2 - 50-MICRON FIBER ZIP
CORDS) ASSUME THE POLE DISTANCE TO PANEL IS 125 FT. PATCH YARD BACK TO ORIGINAL CONDITION.
CONDUITS MAY BE INSTALLED EXPOSED WITHIN STATION FENCED AREA. SUPPORT CONDUITS AS REQUIRED
WITH 316 STAINLESS STEEL STRUT.

SAWCUT EXISTING CONCRETE PAD AS REQUIRED FOR NEW CONDUIT. PATCH BACK TO ORIGINAL
CONDITION.

COORDINATE BYPASS PUMPING WITH OWNER. STATION MUST REMAIN IN OPERATION DURING
CONSTRUCTION.

DEMOLISH THE EXISTING MAGNETIC FLOWMETER AND MAKE-UP SPOOL PIECE, AND ASSOCIATED CONDUIT
AND WIRE FROM THE FLOWMETER TO THE FLOW TRANSMITTER. FLOW TRANSMITTER LOCATED OUTSIDE
NEXT TO EXISTING PUMP CONTROL PANEL IN A SEPARATE NEMA 4 ENCLOSURE. INSTALL THE NEW
MAGNETIC FLOWMETER AND DUCTILE IRON SPOOL PIECE. INSTALL NEW 1 INCH RMC CONDUIT UP TUBE.
EXIT TUBE WITH PVC-RMC CONDUIT OVER TO EXISTING FLOW TRANSMITTER ENCLOSURE. SAW CUT
EXISTING CONCRETE AREA TO SUIT NEW CONDUIT. PATCH BACK TO ORIGINAL CONDITION. FURNISH NEW
MAGNETIC FLOWMETER 4 INCH 0-1060GPM. FURNISH WITH POLYURETHANE LINER AND REMOTE
TRANSMITTER. FURNISH CABLE LENGTH AS REQUIRED BETWEEN FLOWTUBE AND TRANSMITTER. METER TO
BE RATED CLASS 1, DIVISION 1 GROUPS C, AND D. PROVIDE FLOW TRANSMITTER WITH HART PROTOCOL.

DANGER

HIG' . VoLTAG".

+80 VOL” 5

BUILT ¢ DESIGNED.
Y

LA LAWA7 .0
PROCESS CON" (0L

SEE NOTE NO.9.

e WAL N VR M A T I B
bR it U i 0oy )

o v

SECURE NEW PANEL TO CONCRETE PAD.

AUGUSTA-WEBSTER LIFT STATION
BACKGROUND PLAN PHOTOS

N

i

NOTE: FIELD LOCATE, AND INSTALL FLOATS IN EXISTING
WETWELL. SAW CUT EXISTING CONCRETE PAD. PATCH
BACK TO ORIGINAL CONDITION. INSTALL VENTED
TRAY/TERMINAL BOX FOR FLOAT FOR FLOAT SWITCHES.
WETWELL IS APPROXIMATELY 50 FT. FROM DRYWELL. =

NO SCALE

~40'

=25't

/— FENCE

EXISTING
GENERATOR

,{PCZ‘
/

NEW MAGNETIC FLOWMETER

STATION
DRYWELL

LOCATED AT BOTTOM
OF PUMP STATION CAN
60 FT. £+ BELOW GRADE.

SAW CUT PAVEMENT TO
SUIT NEW CONDUITS.

PCP/FIT
1"C(MFR. CABLES)

WETWELL

REWORK EXISTING CONDUITS/WIRES INTO BOTTOM,
AND SIDE OF NEW PCP. RECONNECT EXISTING WIRES.

= DEMOLISH EXISTING FLOW TRANSMITTER. LOCATE NEW FLOW TRANSMITTER IN
EXISTING ENCLOSURE. RECONNECT EXISTING 120V AC TO NEW CIRCUIT BREAKER
NO.1 IN PCP. INSTALL NEW SHIELDED CABLE FROM FLOW TRANSMITTER TO PCP. EXISTING FLOWMETER FOR
TURN OVER EXISTING FLOWMETER, AND TRANSMITTER TO OWNER. SEWAGE FLOW METERING.

/ VENTED TRAY/TERMINAL BOX. FIELD \

LOCATE ON STRUT RACK NEAR WETWELL. =

CORE HOLE AS REQUIRED
IN EXISTING WETWELL.

| 1"C(10#14)
TO VENTED .Ll"& PCP

TRAY/TERMINAL BOX
4"C(3-FLOAT S\LVITCH CABLES)

O

PARTIAL SITE PLAN

NO SCALE.
FIELD VERIFY EXISTING DIMENSIONS, AND WORK SHOWN.

PATCH DRIVEWAY BACK TO
ORIGINAL CONDITION. FIELD
VERIFY CONDUIT ROUTING
PRIOR TO BIDS.

WETWELL

SAMPLE BLOCK DIAGRAM

\- /

710 AVIS DRIVE

ANN ARBOR, MI 48108

www.tetratech.com
PHONE: (734) 665-6000 FAX: (734)213-3003

TETRA TECH

BY

MARK | DATE | DESCRIPTION

CITY OF KALAMAZOO, MICHIGAN
CLIMAX, L-AVENUE, WINDING WAY, WOODS LAKE
ELECTRICAL
AUGUSTA - WEBSTER LIFT STATION
BACKGROUND PLAN

SEWAGE LIFT STATIONS ELECTRICAL, AND CONTROLS UPGRADES AUGUSTA-WEBSTER
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NOTES: ] 5] T 5lusg
16"H X 12"W X 8"D (MIN.) 2zes
1. DEMOLISH THE EXISTING PUMP CONTROL PANEL AND TURN OVER TO OWNER. - \>,/>\\>//>\\>//\ / NEMA 4 TERMINAL BOX U £ |5 3
5 Z L T 2=
_I = - C ol Cand o > ~ -~
2.  REMOVE THE EXISTING LEVEL TRANSMITTER AND RELOCATE TO NEW PANEL/SUBPLATE. NS FINISH GRADE. ( /\ (\ /\ ( /\ o I_ 5|<L3
2| 2ol
3. REWORK EXISTING CONDUITS INTO SIDE, AND BOTTOM TO SUIT NEW PANEL INSTALLATION THAT ARE TO \ SINEx
REMAR | COPPER CABLE. (TYP. 2§
(TYP.) ’\— CONDUITS THRU WALL INTO 2o
4. RECONNECT EXISTING WIRES FOR POWER, CONTROL AND SIGNAL. I I CONTROL PANEL FILL WITH = S
"X 10'- 0" DUCT SEAL (TYP. AS REQUIRED :
5. INSTALL NEW PVC-RMC CONDUITS BETWEEN WETWELL, AND VENTED TRAY. SEE EXISTING WETWELL PLAN ?;/opﬁ ég CﬁA'\D/”NJ’ CONNECTION TO BE MADE WITH | |\\ ( ) L g
BELOW, THIS SHEET. COPPERSLA HEAVY DUTY EXOTHERMIC INSTALL GROMMET I_ L
PROCESS OR ENGINEERS TYPE CORD GRIP (TYP.) TERMINAL BLOCKS g
6. INSTALL THREE (3) NEW VENTED TRAYS AS SHOWN. FROM EACH TRAY TERMINAL BOX, INSTALL PVC-RMC APPROVED COMPRESSION =
CONDUITS TO THE NEW PUMP CONTROL PANEL AS SHOWN SEPARATE THE INTRINSICALLY SAFE CIRCUITS TYPE CONNECTORS. 4
FOR LEVEL MEASUREMENT AND BACK-UP FLOATS AS REQUIRED. PROVIDE SEAL FITTINGS ON CONDUITS v Ei%ﬁg;'?&?&-ﬁfﬁz CORD CONNECTORS (TYP. AS REQUIRED) ®)
BETWEEN NEW PUMP CONTROL PANEL AND THE NEW TERMINAL BOXES/VENTED TRAYS. & \(/ TO ADDITIONAL RINGS IF 4 MTRINSICAL LY SAFE GIRCUITS B S o
REQ'D. (TYP. OF 4 PLACES.) ' O] \OTOR THERMAL SWITCH & SEAL LEAK
7. INSTALL NEW 24 FT. 2" SCHEDULE 40 ALUMINUM MAST PIPE TO NEW STRUT RACK BESIDE NEW PCP. ROUTE \/ \ DETECTOR CABLE OR AS REQUIRED.
CABLE FROM ANTENNA INTO SIDE OF PCP. . — —_—
8. MOUNT YAGI ANTENNA AT TOP OF MAST PIPE. GROUND MAST PIPE WITH NO.6 AWG GREEN INSULATED /{/ \& '(';'g\jé‘l'i'- ,E,g?\éi%%)NTRAY
RHW-USE GROUND WIRE. / \ EQUIPMENT GROUND ( )
BUS LUGS. \ PROVIDE 3 SETS OF
9. SAWCUT EXISTING CONCRETE PAD AS REQUIRED FOR NEW CONDUITS. PATCH BACK TO ORIGINAL § Séwlﬁg'ffﬁp?ﬁh ';'O"D \
CONDITION. l \ ' 12" WIDE MINIMUM, 6" DEEP VENTILATED
GENERATOR GALVANIZED (HDGAF) STEEL TRAY (MP
\ AN I [o] HUSKY VENTRIB THROUGH TYPE OF
EQUAL) TRAY WIDTH SHALL BE SIZED TO
\ N / ACCOMMODATE THE CONDUIT SHOWN.
N
\ \ n " n
>\ — r< 11/2" X 1 1/2" X 2" GALVANIZED STEEL
\~ — ANGLE HOLD DOWN CLIPS. (TYP.)
1 g ALL WIRE #4/0 BARE Ny
NOTES STRANDED COPPER. (TYP.) ZI/ FILL WITH DUCT SEAL AFTER CABLES ARE INSTALLED
: [©]
ADDITIONAL CONCENTRIC RINGS SHALL BE ADDED AS REQ'D. TO
MEET THE (5) OHM SPECIFIED RESISTANCE. EACH RING TO HAVE GALVANIZED STEEL BOX CONNECTOR ==
4 GROUND RODS, AND SPACE 10 FEET FROM THE INNER RING. g{f}}}}}:{{[{{{~}}}}}i}
NO SCALE
POUR NEW CONCRETE PAD 8" THICK BY 24"
WIDE BY 72" LONG MINIMUM FOR NEW PANEL.m ~INSTALL NEW GROUND MAT, THIS AREA. BOND TO
NEW PUMP CONTROL PANEL, RADIO PANEL, AND VENTED TRAY DETAIL (TYP- OF 3)
COAXIAL CABLE/MAST PIPE ON NEW WOOD POLE. PUMP NO.1, PUMP NO.2, AND CONTROLS.
R , =
L2701 174 0% 40
>
m
Pz
)
|_
o
xx
(@)
(7]
L
o
\BEHIND PANEL TO REMAIN. L
'PROVIDE 1"C(2/C#16SH) FROM =
IMETER PANEL TO PCP o
4
<
=
o
Ll
'_
n
o
L
=
<C
'_
3
CONDUITS TO NEW PCP. LOCATE NEW PCP ON NEW o
CONCRETE PAD NEAR NEW TERMINAL BOXES. =z |2y =
A SECURE NEW PANEL TO < |8 = Z
e N /-NEW CONCRETE PAD. Q|25 O <
I |68 —
4"C(POWER) . VENTED TRAYS/TERMINAL BOXES. Q|5 S d I:: o
2'C(CONTROLS) SEE DETAIL THIS SHEET. E g > < ~ QN
4"C(POWER) /_ QO x= 9 (@p) =
2.-C(CONTROLS)ﬁ—-‘F W(CONTROLS) FLOATS, LEVEL SENSOR. 8 29 o _—
SEAL FITTING. (TYP.) < 22 L @)
PUMP PUMP CONTROLS = |z S QO =
NO.1 TB NO.2 TB B S5 2 X
4"C(POWER) EACH. = N ” <52 3XO
2"C(CONTROL) EACH. ——cp> < >——— 4"C(CONTROLS) i o g I << X
Sl83 T =0
SUBMERSIBLE PRESSURE TRANSDUCER \l/ > U z ] <
CORE HOLES THROUGH EXISTING = 2= O (ah)]
WETWELL. SEAL ENDS WITH SILICONE. O |20
=
4"C(CONTROLS) e
MOUNT NEAR EXISTING A NOTE: I
HATCH OPENING. U~ PCP . 0
COORDINATE BYPASS PUMPING WITH o
4"C(MFR. CABLES) OWNER. STATION MUST REMAIN IN <
iy ! ? SERVICE DURING CONSTRUCTION. o
O
T Project No.:  200-19743-21003
NEMA 7 AREA——EXISTING RAW SEWAGE PUMPS. ROUTE PUMP CABLES ope ™
(POWER, SEAL LEAK) TO NEW VENTED TRAYS/TERMINAL Designed By: GCJ
BOXES THROUGH NEW CONDUIT(S). Drawn By: LS
WETWELL ‘ '
' CLIMAX LIFT STATION BACKGROUND PLAN PHOTOS ——
EXISTING WETWELL PLAN O SCALE
NO SCALE —
OF 19
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. E| Wowom
NOTES: T 5lezs
. o ™
1. FURNISH AND INSTALL A NEW BACKPANEL AND INNER DOOR WITHIN THE EXISTING PUMP CONTROL SECTION U GlAaTéh
CABINET. Ll S35
fzez
2. REFER TO INSTRUMENTATION DRAWINGS FOR ADDITIONAL INFORMATION AND REQUIREMENTS. h 3|e 8 ~
2| ~MNK
x
3. INSTALL ANTENNA AT TOP OF NEW 80 FOOT WOOD POLE. (WOOD POLE BY OWNER) ROUTE CABLE UP POLE, = <ZE X
AND SECURE AS REQUIRED. CABLE, AND GROUND KITS/WEATHERPROOF KITS ARE FURNISHED BY <ZE o
F CONTRACTOR, INSTALLED BY CONTRACTOR. 80 FOOT WOOD POLE IS FURNISHED AND INSTALLED BY OWNER. S
ANTENNA IS FURNISHED BY OWNER, INSTALLED BY CONTRACTOR. E ﬁ
[{e]
4. INSTALL NEW RADIO PANEL AT BASE OF POLE. INSTALL NEW 2 -1 INCH PVC-RMC CONDUITS FOR POWER AND F g
FIBER TO NEW PUMP CONTROL PANEL 1"C(3#12,6#14), 1"C(2 - 50-MICRON DUPLEX FIBER ZIP CORDS). FROM Q
RADIO PANEL AT POLE. DISTANCE FROM POLE TO PANEL (100 FT.) et
LLi
pd
5. SAWCUT EXISTING CONCRETE PAD AS REQUIRED FOR NEW CONDUITS. PATCH BACK TO ORIGINAL CONDITION. %
o
E
CONNECT REVERSE INPUT TO EXISTING VFD'S.
COORDINATE CONNECTION WITH OWNER.
ROUTE CABLES WITHIN PANEL TO PLC 1/O.
o o
S o g 9
2-2/C#16SH
2-2/C#16SH 8#14
s - J Bl C AR
D = | = ‘
| F |
z ! 1
3 r |
2 B W / N
¥, ‘ | o
Z 1|
< Jr
T |
%) (!
© )i
= 3
a
pa H =
<
a SN 4
D ¥ - - —: ‘ 2.
2 N
o X
o 5,
9]
5 ¢
g COORDINATE WITH OWNER ON CONNECTIONS, AND
' VVFD CONFIGURATION FOR REVERSING OPERATION. ~
2 - )
L :
<|: v ‘ 1)) X E
— ( f A 3y A TN 2
< A BV ARRER AR SR G IR W
E i f’is} RS a‘/ﬁr AAY As‘? L @)
%)
Z L
S <
> a
l_
n X
o o
= <
) =
o
w o
7 =
] o)
. 8
= =
z 2
@)
< ?E L Z
% = INSTALL NEW SUBPLATE, AND INTERIOR DOOR WITHIN EXISTING PANEL. <Z,: B = O =z
S FIELD MEASURE EXISTING PANEL, AND INSTALL NEW SUBPLATES, AND DOOR TO SUIT Q) <DE ; — <
N EXISTING PANEL DIMENSIONS. SEE SHEETS I-17 THROUGH I-21 FOR ADDITIONAL INFORMATION. T o o = J
@ B RELOCATE EXISTING SEAL LEAK/MOTOR TEMPERATURE RELAYS TO NEW PANEL. RE-POWER, O |a o 1 < O
> AND CONDUIT TO NEW PLC INPUTS. s (:,)) = < —
2 15z 5P
S SEZ =+-Z
2 MEE N4
< N O Z LL D
'0\3 < O I_ —
= = |2 2 —1 0
x < | < = @) LL] Y
L 3 z8 Wy
2 L E3 W Z
< O |u- u O
z > | % > <L
< E 122 m
2 NOTE: 83 7
0 COORDINATE BYPASS PUMPING WITH OWNER. STATION 5
8 MUST REMAIN IN SERVICE DURING CONSTRUCTION. e
& 15
S i
i, O
= =
L
(©] [
O
|:! A Project No.:  200-19743-21003
E Designed By: GCJ
<§E Drawn By: JLS
™ Checked By: MSJ/GCJ
g L-AVENUE LIFT STATION PHOTOS
N
S —
o
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-0

&" DIA. GALVANIZED
//_ STANDARD STEEL PIPE
BOLLARD (PAINTED
SAFETY YELLOW). FILL
WITH CONCRETE,
PROVIDE |I" ROUNDED
CROWN IN CONCRETE

CONCRETE FILL

4 -0

N

eil

2 -6 DIA

li=l=il=I=
t_—|—|

30

8" DIA. GALVANIZED
/_ STANDARD STEEL PIPE

BOLLARD (PAINTED SAFETY
YELLOW). FILL WITH
CONCRETE. PROVIDE I
ROUNDED CROWN IN
CONCRETE

’_/— CONCRETE FILL

r— -

i, e

I
I
-
‘ POURTO FTG.

I\— FOOTING

TYP. BOLLARD DETAIL

SCALE 12°=140

/YAGI ANTENNA. BOLT TO
WOOD POLE. FURNISH, AND

INSTALL 36" STAND-OFF

BRACKET/MOUNTING ARM. \

ANTENNA FURNISHED BY
OWNER, INSTALLED BY
CONTRACTOR. CABLE BY
CONTRACTOR. SEE SHEET I-3.

GROUND MAST PIPE WITH
NO.6 GREEN INSULATED

RHW - USE GROUND WIRE.

RF CABLE TO ENTER BOTTOM OF RADIO

\_

1/2" COAX CABLE =

PANEL SECURE CABLE AS REQUIRED. =—<

LV

\ WOOD POLE (BY OWNER)

4

NOTE: THIS WORK IS SIMILAR AT
AUGUSTA-WEBSTER, AND L-AVENUE.
(AUGUSTA-WEBSTER - 2-YAGI ANTENNAS,

v AND 2-CABLES/2 MOUNTING BRACKETD

GROUND ROD

BARE 4/0 - BOND TO RADIO
PANEL, AND MAST PIPE.

125 FT. WOOD POLE. POLE FURNISHED, AND INSTALLED GROUND MAT
BY OWNER. ANTENNA INSTALLATION, CABLE, GROUNDING,

RADIO PANEL, CONDUIT/WIRE BY CONTRACTOR.

COORDINATE EXACT POLE LOCATION WITH OWNER.

RADIO PANEL - MOUNT AT BASE OF POLE_/D——E
ON 316 STAINLESS STEEL STRUT RACK.

DISTANCE FROM EXISTING PANEL TO POLE APPROXIMATELY 100 FT.

1"C(3#12,6#14), 1"C(2 - 50 MICRON FIBER ZIP CORDS)

| EXISTING

E—

PCP

CONCRETE GUARD POSTS
- EACH TO BE PAINTED YELLOW.
SEE DETAIL ABOVE, THIS SHEET.

WINDING WAY LIFT STATION BACKGROUND PLAN - PHOTOS

NO SCALE

710 AVIS DRIVE

ANN ARBOR, MI 48108
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710 AVIS DRIVE

ANN ARBOR, MI 48108

www.tetratech.com
PHONE: (734) 665-6000 FAX: (734)213-3003

TETRA TECH

\ FINISH GRADE.

¥
~ S
#4/0 BARE 7-STRAND
COPPER CABLE. (TYP.)
3/4" X 20" - 0" MIN. CONNECTION TO BE MADE WITH
INSTALL NEW GROUND MAT AROUND COPPER CLAD / HEAVY DUTY EXOTHERMIC
BARE 4/0 TO PCP, TRANSFORMER, APPROVED COMPRESSION
AND TERMINAL BOXES. TYPE CONNEGTORS.
J CONDUIT FROM ABOVE
&~ TO ADDITIONAL RINGS IF A DEVICE BOX FINISHED GRADE
REQUIRED (TYP. 4 PLACES) \\/ ( (TOP ENTRY NOT PERMITTED) /
— — — CONDUIT BODY \ 7
é?q FoTUI\IISNG ‘//A/ \& 4 DUCT SEAL W
DUCT SEAL / ] {
ROD' (TYP.) EQUIP GROUND } 4 |7 /x’\ 2 X, A\ NC CCCC(((C(((((( (% " L(‘_) >-
BUS LUGS Y 95% COMPACTED @
N FILL 2" WITH RTV FILL 2" WITH RTV GRANULAR BACKFILL
, ‘< \ . ~ 1" CONCRETE RIBBON OR
= 6" WIDE YELLOW
\ N ’ DUCT SEAL = Vs POLYETHYLENE MARKING
© TAPE .004 THICK. TAPE TO
\ \ / BOTTOM ENTRY CONDUIT READ "CAUTION BURIED
\_\ BODY ELECTRICAL LINES"
\7\ ~ = — o " AND WAL MOUNTING. LIQUID TIGHT FLEX.
— FROM - - "
o T — BELOW REQUIRED WHEN CALLED FOR IN THE SPEC. V ’_%‘@7‘/_ 3" MINIMUM SAND BEDDING
ALL WIRE #4/0 BARE Ny \.
NOTE:
STRANDED COPPER (TYP.
_ (TYP.) FOR ANY DEVICE NOT FURNISHED BY ELECTRICAL \
l/:\IE())D1|_TE|'ONA|_ CONCENTRIC RINGS SHALL BE (EXCEPT HVAC, AND MOTORS.) DIRECT BURIAL CABLE OR CONDUIT Z
ADDED AS REQUIRED TO MEET THE (5) OHM DEVICE BOX CONDU'T DETAIL TRENCHING DETAIL 8
SPECIFIED RESISTANCE. EACH RING TO NO SCALE o
HAVE 4 GROUND RODS AND SPACED 10 FEET NO SCALE e
FROM THE INNER RING. O
NEMA 4 AREA ONLY @
[m)
GROUND MAT DETAIL w
NO SCALE <
[m)
4
<
=
o
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n
m
L
=
<C
|_
n
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NOTE: *=STRUT SHALL BE STAINLESS STEEL HAVE A MIN. THICKNESS

BUILDING STEEL

CONCRETE OR MASONRY

N Y
WOOD W

DOUBLE
NUT

STAINLESS STEEL BOLT,
WASHER & NUT
(IF LOADING REQ'S.)

BEAM ATTACHMENT (TYP.)

OF .105 INCH OR 12 GA.

BEAM CLAMP
SS THREADE
ROD

BEAM CLAMPS STRUT *

@@@@ﬁ

PIPE CLAMPS STRUT *

HORIZ. RACKED
SUSPENDED RUN

NO SCALE

NOTES:

1. ALL MOUNTING HARDWARE AND
SUPPORTS TO BE 316 STAINLESS
STEEL.

ALTERNATE CONDUIT IN

CONDUIT OUT
_\r

| | 1 N.E.C. ARTICLE 370

APPROVED CONDUIT
BODY OR PULL BOX
(MOUNT EITHER SIDE)

F
CONCRETE OR MASONRY
STAINLESS STEEL ANCHOR
— "Z" TYPE FITTING
el f STAINLESS STEEL
.................. ANCHOR (TYP.)
e STAINLESS STEEL
N (RIS ANCHOR (TYP.)
PIPE CLAMPS
STRUT *
STAINLESS
STEEL
- LAG SCREWS
E
WOO0D
STRUT *
PIPE CLAMPS
BEAM CLAMP
BUILDING STEEL
EEQMP 1/2" HEX NUT
1/2" SQ. WASHER
(TYP.)
BUILDING PIPE
D STEEL CLAMP  1/2" THREADED
ROD (TYP.)
STRUT *
3 SUSPENDED RUN
(7))
< NO SCALE
g NOTES:
5 1. ALL MOUNTING HARDWARE AND
o SUPPORTS TO BE 316 STAINLESS
= STEEL.
o
- C
L
Q
L
,\I
= N.E.C. ARTICLE 370
o APPROVED CONDUIT
Z BODY OR PULL BOX
2 (MOUNT EITHER SIDE)
=
n
& M
=
T
i gy
w0
L -
-
=
'—
L
L
T
7 L
[m)]
<
)
(a2}
o
(]
o B DISCONNECT
Ni SWITCH
»
S
o
S
o
@
N~
(o)}
7 ..c\
= CONDUIT IN
[h'd
O
%
< ALTERNATE CONDUIT OUT
Z
<
wn
|_
O
Lo
3
x DISCONNECT SWITCHES
i NO SCALE
3
<C
O
3 A
|_
=
s
o
o
b
N
Te)
N
N
o
N
S
N
N

J\/ ——— BUILDING STEEL

STAINLESS
STEEL EXPANSION

STAINLESS
STEEL

CASE REQUIRED LAG SCREW
BUILDING STEEL
W7 Y ,f
‘a&’(a{l /3
CONCRETE
OR MASONRY _\!!j- WOOQOD

BEAM CLAMP BEAM

ATTACHMENT DOUBLE
THREADED ROD

ADJUSTABLE
PIPE HANGER

SPLIT PIPE RING

SINGLE CONDUIT HANGERS

NO SCALE
NOTES:

1.  ALL MOUNTING HARDWARE AND SUPPORTS TO BE
316 STAINLESS STEEL.

~

CONCRETE WALL ——WOOD

SPACER

PIPE
/ HANGER

{1

STAINLESS STEEL
CLAMP (TYP)

g2l —— STAINLESS

STEEL LAG SCREW -

L A

STAINLESS STEEL
EXPANSION CASE —

NI 7

VERTICAL AND HORIZONTAL
CONDUIT RACKS AND HANGERS

NO SCALE
NOTES:

1. ALL MOUNTING HARDWARE AND SUPPORTS TO BE
316 STAINLESS STEEL.

NO. 10 GA. STAINLESS STEEL
PLATE & S.S. NO. 12 GA. THICK STRUT
MIN., OR 3" STRUCTURAL CHANNEL

SIDE OF PAD
MOUNTING
APPLICATION

TYPICAL FOR TOP
OF PAD MOUNTING

RACK MOUNTED
EQUIPMENT DETAIL

NO SCALE

3" MIN. ALL
AROUND

v v

EQUIPMENT
ENCLOSURE

INSULATING BUSHING WITH
SSSOUND LUG AND WIRE TO

GROUND BUS —1 GROUT AROUND PERIMETER

_ Z o ey R CONCRETE PAD WITH 1"
D R o e PR CHAMFER ALL AROUND
v CONCRETE SLAB
/ coNDUIT—" |
O _ 1/4" X 1"P AT'5-0" 0.C.MAX
C4 X 5.4 APPROX.1/8"ABOVE PAD. WELDED 10 CHANNEL WITH 3/8"
SPACED AS REQUIRED,WITH 1@ :
INSPECTION/GROUT HOLES 2'-0" DHIREARED RODANCHORS AND
0.C. TOP OF CHANNELS MUST BE :
LEVEL AND IN TRUE PLANE OF .
EACH OTHER OVER THE ENTIRE CHANNEE S e TR T 1O
LENGTH '
RECOMMENDATIONS.,

PAD MOUNTED
EQUIPMENT DETAIL

NO SCALE

INSULATING
BUSHING ,— INSULATED GROUNDING
CONDUCTOR. RUN TO
GROUND BUS OF
n POWER SOURCE
- SERVING THE
TRANSFORMER
\ TRANSFORMER
ENCLOSURE
T~— INSULATED NEUTRAL
CONDUCTOR
DOUBLE
LOCKNUTS BONDING LUG FOR
CONDUIT FOR TRANSFORMER ENCL.
FEEDERS
DOUBLE | GROUND WIRE
LOCKNUTS -
L[ 11 PANELBOARD
INSULATING ENCLOSURE
BUSHING
| _— INSULATED
L NEUTRAL
— CONDUCTOR
| _— NEUTRAL BUS
INSULATED FROM
EQUIPMENT GND. N
CONDUCTOR FOR [ ENCLOSURE
EACH CIRCUIT
SIZED PERN.E.C. —{ G ]l g&gUND
INSULATING I
BUSHING ———_|

DOUBLE / BONDING LUG FOR
LOCKNUTS PANELBOARD ENCL.
Lo CONDUITS FOR BRANCH

CIRCUITS (TYPICAL)

CONDUIT GROUNDING DETAILS FOR
TRANSFORMERS, DISTRIBUTION PANELS
AND WALL MOUNTED ENCLOSURES

NO SCALE

MECHANICAL LINK SEAL

TO A 1" MINIMUM

BELOW FINISHED FLOOR

NEW CONSTRUCTION

GALVANIZED STEEL PIPE
THROUGH FLOOR TO
HEIGHT SHOWN.

— 1" MINIMUM ABOVE

FINISHED FLOOR

FOR EXISTING FLOORS,
CORE OUT OPENING
AND SEAL WITH NON-
SHRINK GROUT.

1" MIN. FLANGE

(WASHER WELDED TO SLEEVE

\ GALVANIZE AFTER WELDING)
CONDUIT

INTERIOR FLOOR
CONDUIT SLEEVE DETAIL

NO SCALE

3/4" LIQUID TIGHT
FLEXIBLE CONDUIT

SOLENOID VALVE

< _PROCESS PIPE I E i I PROCESS PIPE ?

PVC COATED RGS CONDUIT
BEND AND COUPLING

SOLENOID STUB-UP DETAIL

NO SCALE

11/2" MIN.

TN

1N

1 7/8" MIN.

\

%

\

~
X
_/

%

=

\

W%

TOP ROW 6'-0"
MAX. ABOVE
FIN. FLOOR

BOTTO

MIN. ABOVE FIN.

FLOOR

M ROW 36"

TYPICAL PUSHBUTTON, PILOTLIGHT
SELECTOR SWITCH PANEL SPACING

NO SCALE

ALL HARDWARE SHALL BE 316 STAINLESS
STEEL INCLUDING NUTS, BOLTS,
WASHERS, ANCHORS, STRUTS, ETC. THIS
REQUIREMENT HAS PRECEDENCE OVER
STANDARD DETAILS, AND PROJECT
MANUAL/SPECIFICATIONS.

TETRA TECH

710 AVIS DRIVE

ANN ARBOR, MI 48108

www.tetratech.com
PHONE: (734) 665-6000 FAX: (734) 213-3003
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z PVC COATED RGS CONDUIT o
= BEND, AND COUPLING.
o
Y FIBERGLASS
CONCRETE PAD. J REINFORCED PVC,
OR PVC COATED
FLOOR FINISH. 1\ / RGS CONDUIT.
N )
7/ ]
Ll mps =7
N N / /
x 1 I
PVC COATED COUPLING.
- FIBERGLASS REINFORCED PVC, = CONCRETE SLAB.
OR PVC COATED RGS CONDUIT.
NOTE:
PVC COATED CONDUIT BENDS, AND FITTINGS SHALL BE USED WHERE
CONCEALED CONDUIT RUNS ARE STUBBED UP FROM THE SLAB. RISERS
ON POLES SHALL BE PVC COATED RGS INCLUDING WEATHERHEADS.
NO SCALE
3" MIN. ALL
AROUND \/ \/ INSULATING BUSHING WITH
b S— EQUIPMENT GROUND LUG, AND WIRE TO BUS.
ENCLOSURE * INSTALL CONDUIT THROUGH
DIVIDER PLATE, AND FILL WITH
CONCRETE PAD WITH 1" " CONCRETE PAD.
.i CHAMFER ALL AROUND. 6" WIDE MIN. B %
- Z 1" CHAMFER. (TYP.)
< = N N
/ FINISH FLOOR.
% CONCRETE SLAB. J’
f \/ —\/ \/ I — | |
5 C4 X 5.4 APPROX. 1/8" ABOVE PAD. @\ 174" X 1" AT 5'- 0" 0.C. MAX.
2 SPACED AS REQ'D. WITH 1"@ CONDUIT. g\//sELTDERDETA% EDH/;'\(I)'\E)EL’ WITH X
- INSPECTION/GROUT HOLES 2'- 0" O.C. " :
¢ i
z TOP OF CHANNELS MUST BE LEVEL, * SECURE EQUIPMENT TO ANCHORS, AND DOUBLE NUT. , 4 N_
T AND IN TRUE PLANE OF EACH CHANNELS PER MFR. CONCRETE SLAB. O O #11 GALVANIZED 316
» OTHER OVER THE ENTIRE LENGTH. RECOMMENDATIONS. STAINLESS STEEL
O DIVIDER PLATE.
3 OUTDOOR PAD MOUNTED INTERIOR FLOOR _
" . EQUIPMENT DETAIL CONDUIT FLOOR OPENING DETAIL o
L &)
) 2
EI (m]
on
Z Ll
: :
o
X
o #4/0 BARE STRANDED g(c
> COPPER WIRE. S
w BOND TO SLEEVE o
o AT ONE END. &
= &
= =
n 2
o) o
5 2
z() — ( ] - [T w
- »n X
8 <C |w ﬁ
O 11 11 9 2 (D
~ D: A
N =) I o O
% B ATTACH TO WALLS, AND Olao
S CEILINGS AT 8' - 0" INTERVALS. =2 > <
- (MAX.) WITH SUITABLE CLAMPS. -0 % (7))
= GROUND WIRES PENETRATING olgs O '
S INTERIOR FLOORS SHALL PASS O |E 0] E =
Ni THROUGH STEEL SLEEVES. E S & = <L
» =
= = |2 = =
z INTERIOR GROUND FLOOR SLEEVE <2 QU
= o]
g NO SCALE I |5z
0 w | == W
< @) ('inﬂ _.
z & o <
< Ele=
c|/_) O 90
O =
:
o —
g :
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I ALL HARDWARE SHALL BE 316 STAINLESS gi5
e STEEL INCLUDING NUTS, BOLTS, E
8 WASHERS, ANCHORS, STRUTS, ETC. THIS 2
- H .
= A REQUIREMENT HAS PRECEDENCE OVER Project No.:  200-19743-21003
= STANDARD DETAILS, AND PROJECT Designed By: GCJ
<§z MANUAL/SPECIFICATIONS. Drawn By: JLS
Q Checked By: MSJ/GCJ
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CEMENT OR
BLOCK WALL.

A / GROUT CONDUIT.

A
Y

N AN
FILL CONDUIT
WITH DUCT SEAL.
/\/
RECEPTACLE OR
- SWITCH. (TYP.)
|
NA GROUT AROUND BOXES.
FILL CAVITY WITH
CHASE TECH. CORP.
“\r PR-855 OR EQUAL.
I FILL CONDUIT
i WITH DUCT SEAL.
J GROUT AROUND BOXES.

WALL BOXES BACK-TO-BACK

NO SCALE
e FOR SOUND PROOFING

/— FINISHED GRADE.

3'-6" MIN.

15"

7

a

3

DIRECT BURIAL
CABLE OR CONDUIT.

95% COMPACTED
GRANULAR BACKEFILL.
-~

1" CONCRETE RIBBON OR 6"
WIDE YELLOW
POLYETHYLENE MARKING
TAPE .004 THICK. TAPE TO
READ "CAUTION BURIED
ELECTRICAL LINES."

\ 3" MIN. SAND BEDDING.

TRENCHING DETAIL

NO SCALE

710 AVIS DRIVE

ANN ARBOR, MI 48108

www.tetratech.com
PHONE: (734) 665-6000 FAX: (734)213-3003

TETRA TECH

ALL HARDWARE SHALL BE 316 STAINLESS
STEEL INCLUDING NUTS, BOLTS,
WASHERS, ANCHORS, STRUTS, ETC. THIS
REQUIREMENT HAS PRECEDENCE OVER
STANDARD DETAILS, AND PROJECT
MANUAL/SPECIFICATIONS.
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GRAPHIC SYMBOLS FOR INSTRUMENTATION ITEMS

Bt ><OQD »eoeeeeso IO

N4

/M
|-

11 )

L1 oo Y ) (9B

DESCRIPTION

DEVICE MOUNTED ON PANEL

BOARD OR PANEL MOUNTED

DEVICE - DEVICE MOUNTED INSIDE

PANEL

FIELD OR LOCALLY MOUNTED
DEVICE

PROGRAMMED FUNCTION NOT
NORMALLY ACCESSIBLE TO
OPERATOR

PROGRAMMED FUNCTION
ACCESSIBLE THROUGH
OPERATOR'S INTERFACE DEVICE

PLC INPUT OR OUTPUT POINT

INTERLOCKING

EXCLUSIVE OR

ALTERNATOR

OR

AND

MOTOR STARTER

PURGE

COMPLEX LOGIC

COMPUTER LOGIC SYSTEM

TERMINAL OR TRANSITION POINT

FLOAT SWITCH

PARTIAL FLUME

MIXER

SEAL

> OFF PAGE CONNECTOR

PROCESS MACHINERY MOTOR

VENTURI OR INSERT FLOW TUBE

IN-FLOW ELEMENT
(PROPELLER TYPE)

IN-LINE FLOW ELEMENT
(MAGNETIC TYPE)

IN-LINE FLOW ELEMENT
(ULTRASONIC)

FLOW ORIFICE
TURBIDITY METER

ROTOMETER

PUMP

BLOWER

GENERAL USE DISCONNECTING
SWITCH

TIME CLOSED CONTACT ON
ENERGIZATION

TIME OPENED CONTACT ON
ENERGIZATION

TIME CLOSED CONTACT ON
DE-ENERGIZATION

TIME OPENED CONTACT ON
DE-ENERGIZATION

FLOAT ACTUATED SWITCH - NO

FLOAT ACTUATED SWITCH - NC

PRESSURE ACTUATED SWITCH -
NO

PRESSURE ACTUATED SWITCH -
NC

FLOW ACTUATED SWITCH - NO

SYMBOL DESCRIPTION

FLOW ACTUATED SWITCH - NC

O
O? TEMPERATURE SWITCH - NO

.E TEMPERATURE SWITCH - NC
o LIMIT SWITCH (PROXIMITY TYPE) -
O NORMALLY OPEN
LIMIT SWITCH (PROXIMITY TYPE) -
O=0 @ NORMALLY CLOSED

=5 @ LIMIT SWITCH (PROXIMITY TYPE) -

NORMALLY CLOSED - HELD OPEN

LIMIT SWITCH (PROXIMITY TYPE) -
~J NORMALLY OPEN - HELD CLOSED
| | CONTROL RELAY CONTACT -

NORMALLY OPEN

N CONTROL RELAY CONTACT -
NORMALLY CLOSED

@1 LIGHTING ARRESTOR

ELAPSED TIME INDICATOR

TIMING RELAY COIL

~®<—\ 1 | TIMING RELAY COIL (OFF DELAY)
\@/

INDICATING LIGHT

/ AN
AN /
_/_ |PUSH-TO-TEST INDICATING LIGHT
-0
[ 1] BATTERY
X1 X2 SECONDARY
O—M—O TRANSFORMER

VARIABLE RESISTOR

RESISTOR

It

MOLDED CASE CIRCUIT BREAKER

O O
VRN SPEED SWITCH
MOMENTARY PUSHBUTTON
S OPERATOR - NORMALLY CLOSED
MOMENTARY PUSHBUTTON
e OPERATOR - NORMALLY OPEN
o . 0 SELECTOR SWITCH - NORMALLY

OPEN

PUSHBUTTON OPERATOR WITH
MUSHROOM HEAD

SOLENOID OR CLUTCH

THERMAL OVERLOAD

S

(F) FIELD LOCATED
TERMINAL POINT
TERMINAL

LOW VOLTAGE FUSE

allefh

FUSIBLE TERMINAL BLOCK

— CIRCUIT BREAKER WITH STAB
<€O O_>> CONNECTION

\ANAN
CONTROL POWER TRANSFORMER

Y Y YN
’ TWO COIL LATCHING RELAY

RECEPTACLE

OFF

HAND y  AUTO
ko | o

|
i
o | o%

SELECTOR SWITCH OPERATOR
WITH FUNCTION SHOWN

@)
@)

GRAPHIC SYMBOLS FOR INSTRUMENTATION ITEMS

SYMBOL

DIX)
-DO(X)

FOPP

0))]
<
<
o
©)
=

Yo ¥ ¥ Fo [ I

T
()

X & K<)

DESCRIPTION
DISCRETE INPUT TO FIBER

CONVERTER (PROVIDE WITH 120V

AC P/S FIBER CONVERTER TO
DISCRETE OUTPUT) (PROVIDE

WITH 120V AC P/S (WEED EOTEC -

2S07/2H07 WITH 120V AC P/S))
QUANTITY (X) AS NOTED ON
DRAWINGS

FIBER OPTIC CONVERTER - TYPE,

AND STYLE AS NOTED

FIBER OPTIC PATCH PANEL -
CONNECTORS, AND QUANTITY
AS REQUIRED

SYMBOL DESCRIPTION

ANALOG INPUT TO FIBER
FOC-AI(X) CONVERTER. FIBER CONVERTER
TO ANALOG INPUT (WEED EOTEC
2T14/2R14 WITH P/S AS REQUIRED)
QUANTITY (X) AS NOTED ON
DRAWINGS

B:| FLANGED DIAPHRAGM SEAL

GRAPHIC SYMBOLS FOR VALVES

DESCRIPTION

STROKE OR POSITION ACTUATOR

CYLINDER (OPEN-SHUT)

STROKE OR POSITION ACTUATOR

CYLINDERéTHROTTLING
PNEUMATIC DIAPHRAGM OR

POSITIONER (OPEN-SHUT
PNEUMATIC DIAPHRAGM OR

POSITIONER (THROTTLING)

MOTOR OPERATED (THROTTLING)

MOTOR OPERATED (OPEN - SHUT)

SLIDE - STOP GATE

SLUICE GATE

AIR SET ASSEMBLY

BALL VALVE

GLOBE VALVE

GATE VALVE OR KNIFE GATE

SYMBOL DESCRIPTION
CHECK VALVE

PLUG VALVE

BUTTERFLY VALVE, DAMPER OR
LOUVER

TWO - WAY SOLENOID VALVE
OPERATOR

ELECTRONICALLY CONTROLLED
CHECK VALVE

TWO - WAY SOLENOID VALVE
OPERATOR - DETENTED

THREE - WAY SOLENOID VALVE

(g R@ XD %S Y@ 7 & /

OPERATOR
FOUR - WAY SOLENOID VALVE
D OPERATOR
Y MANIFOLD STYLE BLOCK I/0O
PRI MD SOLENOID VALVE - DUAL COILS

NOTE: THE PLC I/O ADDRESS SHALL BE USED AS THE WIRING TAG SCHEME FOR ALL PANEL AND FIELD
CONTROL WIRING. COORDINATE WITH ELECTRICAL CONTRACTOR.

SYMBOL

SYMBOL

N < X SI<lclHdlwnxolTolZIZ Rl —|TOMmMmoO w >

INSTRUMENTATION LINE SYMBOLS

DESCRIPTION
ELECTRICAL SIGNAL

AIR LINE/PNEUMATIC SIGNAL

HYDRAULIC SIGNAL

ELECTROMAGNETIC OR SONIC
SIGNAL

SOFTWARE SIGNAL

CONNECTION TO PROCESS, OR
MECHANICAL LINK

SYMBOL DESCRIPTION
ETHERNET COMMUNICATION
——E-NET—— | SIGNAL-UNSHIELDED TWISTED

PAIR (UTP)-SPEED AS INDICATED
ETHERNET FIBER OPTIC

E-FO COMMUNICATIONS SIGNAL
FO PLC REMOTE I/O FIBER OPTIC
COMMUNICATION SIGNAL
V-FO ETHERNET VIDEO FIBER OPTIC

|.S.A. STANDARD LETTER FUNCTIONS

FIRST LETTER
ANALYSIS, ANALOG
BURNER, FLAME
CONDUCTIVITY, COMMAND
DENSITY, SPECIFIC GRAVITY
VOLTAGE
FLOW RATE
GAGING
HAND, MANUAL
CURRENT
POWER
TIME, TIME SCHEDULE
LEVEL, LIGHT
MOISTURE, HUMIDITY

OVERLOAD

PRESSURE, VACUUM

QUANTITY

RADIOACTIVITY

SPEED, FREQUENCY, SOLENOID
TEMPERATURE, TURBIDITY
MULTIVARIABLE

VIBRATION, VISCOSITY

WEIGHT, FORCE

POSITION

SUCCEEDING LETTERS
ALARM
BATCH
CONTROL (FEEDBACK TYPE)

PRIMARY ELEMENT

RATIO

GLASS

HIGH

INDICATE

SCAN

CONTROL (NO FEEDBACK)
LOW

MIDDLE, MODULATE

ORIFICE

POINT

TOTALIZE, INTEGRATE
RECORD, PRINT, RECEIVE
SWITCH

TRANSMIT, TRANSFORM
MULTIFUNCTION

VALVE, DAMPER, LOUVER

RELAY, COMPUTE
DRIVE, ACTUATE

SYMBOL
R

T
AS
DO
GS
HS
NS

ORP
SS
SP
WS
PV
F.O.
F.C.

SBPP
TFBMPP
HVACP
MD
%

O

M | 2

ABBREVIATIONS
DESCRIPTION
RESET
TRIP
AIR SUPPLY

DISSOLVED OXYGEN
GAS SUPPLY
HYDRAULIC SUPPLY
NITROGEN SUPPLY
OXYGEN REDUCTION POTENTIAL
STEAM SUPPLY

SET POINT

WATER SUPPLY
PROCESS VARIABLE
FAIL OPEN

FAIL CLOSE

SCREEN BUILDING PROCESSOR PANEL

TERTIARY FILTER BUILDING MAIN PROCESSOR PANEL

HEATING VENTILATION AIR CONDITIONING CONTROL PANEL - I/O

MAIN DISCONNECT

GAIN OR PROPORTIONAL CONTROL

INTEGRAL OR RESET CONTROL
DERIVATIVE OR RATE CONTROL
VELOCITY ALGORITHM

ON - OFF CONTROL

SQUARE ROOT EXTRACTOR
ADD OR TOTALIZE

SUBTRACT OR DIFFERENCE
HIGHEST MEASURED VARIABLE
LOWEST MEASURED VARIABLE
CONVERT ONE TO ANOTHER
MULTIPLY, DIVIDE

BIAS OR REVERSING

CHARACTERIZE - (EQUATION / /D/%/ETC.)

710 AVIS DRIVE

ANN ARBOR, MI 48108

www.tetratech.com
PHONE: (734) 665-6000 FAX: (734) 213-3003

TETRA TECH

BY

MARK | DATE | DESCRIPTION

NOTE: TURN OVER ALL DEMOLISHED
EQUIPMENT TO OWNER.

CITY OF KALAMAZOO, MICHIGAN
CLIMAX, L-AVENUE, WINDING WAY, WOODS LAKE
INSTRUMENTATION
LEGEND
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OTES:

N
1,

FIELD VERIFY CONDUIT ROUTING AT SEWAGE LIFT STATIONS WITH OWNER. CORE HOLES AS REQUIRED TO
SUIT INSTALLATION OF THE CONDUITS SHOWN. PATCH WITH NON-SHRINK GROUT.

TURN OVER TO OWNER AT PROJECT COMPLETION OPERATION AND MAINTENANCE MANUALS (QUANTITY AS
SPECIFIED) TO OWNER.

GENERAL CONSTRUCTION NOTES:

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

ELECTRICAL MATERIALS AND EQUIPMENT ITEMS SHOWN IN LIGHT LINE WEIGHTS ON THE DRAWINGS ARE
EXISTING ITEMS TO REMAIN. ELECTRICAL MATERIALS AND EQUIPMENT ITEMS SHOWN IN HEAVY LINE
WEIGHTS ARE NEW THIS CONTRACT.

ITEMS SHOWN OR NOTED TO BE DEMOLISHED ON THE DRAWINGS ARE EXISTING ITEMS TO BE REMOVED
FROM SITE BY CONTRACTOR UNLESS NOTED TO BE TURNED OVER TO OWNER.

FOR ITEMS INDICATED AS "FIELD LOCATE", THE CONTRACTOR SHALL FIELD VERIFY FOR INTERFERENCE
AND FOR LOCATIONS OF MOUNTING FLANGES, CONNECTION POINTS, ETC.

CONDUIT ROUTINGS SHOWN ON BACKGROUND PLANS ARE INTENDED ROUTINGS ONLY. EXACT CONDUIT
ROUTINGS FOR CONDUITS, AND LENGTH SHALL BE FIELD LOCATED AND VERIFIED BY THE CONTRACTOR.
COORDINATE CONDUIT ROUTING IN FINISHED AREAS WITH OWNER. CONDUIT TO BE CONCEALED IN THESE
AREAS.

REFER TO THE CABLE MANUFACTURER'S RECOMMENDATIONS FOR MINIMUM BEND RADIUS FOR FIBER
OPTIC CABLES. INSTALL NEW PULL BOXES (PB) AS REQUIRED FOR CONDUITS. SIZE PULL BOXES AS
REQUIRED PER FIBER OPTIC CABLE MANUFACTURERS RECOMMENDATIONS.

CONDUITS/RACEWAYS, PULL BOXES AND JUNCTION BOXES TO BE INSTALLED WITH 316 STAINLESS STEEL
CHANNEL STRUT. MINIMUM STRUT LENGTH TO BE 12 INCHES, WHERE POSSIBLE.

PANELS SHALL BE MOUNTED OFF WALLS WITH STRUT, CONDUITS SHALL BE MOUNTED ON STRUT
INCLUDING SINGLE RUNS.

CONDUIT ENTERING CONTROL PANELS AND ELECTRICAL EQUIPMENT ENCLOSURES SHALL BE FILLED WITH
DUCT SEAL, INCLUDING OPENINGS IN BOTTOM OF PANELS, AND EQUIPMENT.

REPAIR SIDEWALKS AND ROADWAYS DUE TO SITE WORK ADDITIONS, THE EXTENT OF THE REPAIR
REQUIRED SHALL BE FIELD VERIFIED PRIOR TO BIDS IN CONJUNCTION WITH THE WORK SHOWN IN THE
CONTRACT DOCUMENTS. PRIOR TO TRENCHING, FIELD LOCATE EXISTING GAS LINES, TELEPHONE LINES,
SPRINKLER LINES, ETC. COORDINATE WITH OWNER

PULL CORDS SHALL BE INSTALLED IN CONDUITS CONTAINING NETWORK CABLES, AND FIBER OPTIC CABLES.

CORE HOLES AS REQUIRED TO SUIT INSTALLATION OF CONDUIT AND WIRING/CABLING AS SHOWN. FIELD
VERIFY EXACT EXTENT OF WORK REQUIRED.

FURNISH PULL BOXES FOR FIBER OPTIC CABLE. COORDINATE EXACT BENDING RADIUS WITH
MANUFACTURER.

NEW CONDUITS INSTALLED THIS CONTRACT WITH FIBER OPTIC CABLES ARE TO BE LABELED WITH
PHENOLIC TAGS (AT BEGINNING TO END) TO INDICATE THE NUMBER OF STRANDS, ORIGINATION AND
DESTINATION. TAGS TO BE COLOR CODED ORANGE FOR MULTIMODE.

WHERE NEW CONDUITS SHOWN TO BE INSTALLED PASS UNDER ROADWAYS, CONDUITS SHALL BE
CONCRETE ENCASED.

PRIOR TO EXCAVATION, FIELD LOCATE EXISTING UTILITIES. COORDINATE WITH OWNER.

AREAS WHERE CAMERAS ARE SHOWN TO BE INSTALLED SHALL BE CLASSIFIED AS NEMA 4, UNLESS CALLED
OUT OTHERWISE.

THE ASSOCIATED INSTRUMENTATION DRAWINGS SHOW EXISTING WIRES AND TERMINAL NUMBERS
REQUIRED TO PROPERLY INTERFACE WITH NEW EQUIPMENT. THIS INFORMATION WAS COLLECTED FROM
AS-BUILT DRAWINGS AND EXTENSIVE FIELD VERIFICATION. THE INFORMATION SHALL BE USED AS A GUIDE
IN RE-TERMINATION. IT SHALL REMAIN THE CONTRACTOR'S RESPONSIBILITY TO EXAMINE THE WIRING AND
TO REVISE TO SUIT AS REQUIRED. CHANGES IN THE CONTRACT OR COST WILL NOT BE GRANTED FOR THIS
COORDINATION. IT IS THE CONTRACTOR'S RESPONSIBILITY TO EXAMINE PROPOSED WORK SHOWN.

CONDUIT ROUTINGS SHOWN ON BACKGROUND PLANS ARE PROPOSED ROUTINGS ONLY. EXACT CONDUIT
ROUTINGS AND LENGTH SHALL BE FIELD LOCATED AND VERIFIED BY THE CONTRACTOR. COORDINATE
CONDUIT ROUTING IN FINISHED AREAS WITH OWNER. CONDUIT TO BE CONCEALED IN THESE AREAS.

RACEWAYS, PULL BOXES AND JUNCTION BOXES TO BE INSTALLED WITH 316 STAINLESS STEEL FASTENERS
SUPPORTS, AND THREADED ROD, ETC. (CHANNEL STRUT TO ALSO BE STAINLESS STEEL). MINIMUM STRUT
LENGTH TO BE 12 INCHES, WHERE POSSIBLE. TYPICAL FOR NEMA 12, 4, AND 7 AREAS.

WIRING FOR STARTERS SHALL BE IN ACCORDANCE WITH NEMA CLASS Il B STANDARDS. SUBMIT
ENGINEERED SHOP DRAWINGS FOR ALL STARTERS SHOWN TO BE WIRED.

WIRE NUMBERS (1, 3, 5, ETC.) SHALL BE PREFIXED WITH STARTER TAG NUMBERS. THE WIRE NUMBER AFTER
THE PREFIX SHALL BE THE MANUFACTURER'S WIRE NUMBERING SYSTEM. WIRE MARKERS SHALL BE USED
AT EACH WIRE TERMINATION POINT.

IN AREAS WHERE EQUIPMENT AND CONDUIT IS REMOVED, REPAIR WALL AND FLOOR SURFACES AS
REQUIRED TO MATCH SURROUNDING AREA. WHERE DEVICES ARE REMOVED FROM CONCEALED BOXES,
FURNISH AND INSTALL A BLANK COVER ON THE BOX.

FIBER OPTIC CABLE SHALL BE AS CALLED OUT ON SYSTEM CONFIGURATION DRAWINGS, SINGLE MODE, ALL
DIELECTRIC, SUITABLE FOR INSTALLATION UNDERGROUND IN WET CONDUIT.

GENERAL NOTES:

1.

10.

)

(
(
(
(1)
(2)
(

11.

12.
13.
14.

15.

16.

17.

19.

F
S)
MCP)AT MAIN CONTROL PANEL

PRIOR TO SUBMITTING A BID FOR THE WORK DETAILED UNDER THIS CONTRACT, BIDDER SHALL VISIT THE
SEWAGE LIFT STATIONS. THE BIDDER SHALL FULLY ACQUAINT ONESELF WITH EXISTING FIELD CONDITIONS
AT EACH SITE. NO BULLETINS WILL BE WRITTEN FOR WORK DUE TO LACK OF VERIFICATION OF EXISTING
SITE CONDITIONS AND WIRING.

NO WIRES SHALL BE TERMINATED TO TERMINAL STRIPS, OR OTHER EQUIPMENT WITHOUT FIRST VERIFYING
SIGNAL TYPE. DAMAGES RESULTING IN LACK OF VERIFICATION SHALL BE BORNE BY THE CONTRACTOR.
CONTRACTOR SHALL COORDINATE SIGNAL TYPE AND VOLTAGE WITH I/O CARDS SHOWN.

WITHIN CONTROL PANELS, NAMEPLATES SHALL BE PROVIDED TO INDICATE DIFFERENT VOLTAGE LEVELS
WITHIN PANELS. ALSO, A NAME TAG (YELLOW BACKGROUND, RED LETTERING) SHALL BE LOCATED ON THE
FRONT OF EVERY PANEL INDICATING THAT WHEN MAIN PANEL DISCONNECTED 120V IS STILL PRESENT
FROM FIELD DEVICES (YELLOW WIRING/ISOLATED INPUT CARDS.)

PHENOLIC TAGS ON FACE OF CONTROL PANELS TO HAVE WHITE BACKGROUND AND BLACK LETTERING
(EXCEPT WARNING TAGS; YELLOW BACKGROUND RED LETTERING).

PROVIDE SAFETY COVERS ON ALL 480V MOLDED CASE MAIN CIRCUIT BREAKERS TO INSULATE THE
INCOMING CABLES AND SIDE CONDUCTORS FROM CONTACT. (TYP. FOR CONTROL PANELS.) PROVIDE
BREAKER LOCKS FOR PUMP CIRCUIT BREAKERS (MCP)AND MAIN PANEL BREAKERS.

REFER TO WIRING DIAGRAMS FOR ADDITIONAL INFORMATION ON ISOLATED 1/0. A COMMON NEUTRAL MAY
BE USED FOR SEVERAL ISOLATED INPUTS FROM THE SAME STARTER. PROVIDE NEUTRAL JUMPERS WIRES
WITHIN THE PANEL AS REQUIRED.

ELECTRICAL MATERIALS AND EQUIPMENT ITEMS SHOWN IN LIGHT LINE WEIGHTS ON THE DRAWINGS ARE
EXISTING ITEMS TO REMAIN. ELECTRICAL MATERIALS AND EQUIPMENT ITEMS SHOWN IN HEAVY LINE
WEIGHTS ARE NEW THIS CONTRACT.

ITEMS SHOWN CROSSHATCHED (OR NOTED TO BE DEMOLISHED) ON THE DRAWINGS ARE EXISTING ITEMS
TO BE REMOVED, FROM SITE BY CONTRACTOR.

INSTALL A SINGLE CONDUCTOR INSULATED (RHW, THHN, OR XHHW) COPPER GROUND WIRE IN EACH
CONDUIT, SIZE AS SHOWN ON DRAWINGS, OR AS A MINIMUM PER THE NATIONAL ELECTRICAL CODE. THIS
GROUND WIRE SHALL BE CONNECTED AT EACH END TO THE EQUIPMENT GROUND. THIS ALSO INCLUDES
INSTRUMENTATION DEVICES SUCH AS LEVEL, PRESSURE, FLOW TRANSMITTERS, LIMIT SWITCHES,
CONDUITS, NETWORK AND I/0 CABLES.

THE FOLLOWING EXAMPLE COMPONENT IDENTIFICATION SHALL BE USED AS APPROPRIATE:

FIELD MOUNTED, NOT AT STARTER OR OTHER CONTROL PANELS
STARTER PANEL MOUNTED

AT CONTROL PANEL NO.1
AT CONTROL PANEL NO.2

TCP) AT TEMPERATURE CONTROL PANEL

REFER TO DETAIL SHEETS. CONTRACTOR SHALL FURNISH AND INSTALL HARDWARE AND APPURTENANCES
(l.E. PIPE TAPS, WETWELL BUBBLER TUBES, VALVES, COPPER TUBING, BALL VALVES, PNEUMATIC PIPING,
SPOOL PIECES, ETC.) FOR FIELD DEVICES SHOWN (FLOWMETERS, PRESSURE TRANSMITTERS, LEVEL
TRANSMITTERS, ETC.). WORK SHALL BE COORDINATED WITH OTHER TRADES (MECHANICAL
INSTRUMENTATION, ETC.) CONTRACTOR SHALL BE RESPONSIBLE FOR SYSTEM COORDINATION AND
INSTALLATION.

ETHERNET AND FIBER OPTIC TERMINATIONS SHALL BE PERFORMED BY A QUALIFIED REPRESENTATIVE OF
CABLE MANUFACTURER, THE CABLES SHALL BE TESTED. NO SPLICING SHALL BE PERMITTED OF FIBER
OPTIC CABLES, BETWEEN PANELS. FIBERS SHALL BE TERMINATED AT PATCH PANELS, INCLUDING SPARES.

REFER TO THE CABLE MANUFACTURER'S RECOMMENDATIONS FOR MINIMUM BEND RADIUS FOR FIBER
OPTIC CABLES. INSTALL NEW PULL BOXES (PB) AS REQUIRED FOR CONDUITS. SIZE PULLBOXES AS
REQUIRED PER FIBER OPTIC CABLE MANUFACTURERS RECOMMENDATIONS.

CONDUIT ENTERING CONTROL PANELS AND ELECTRICAL EQUIPMENT ENCLOSURES SHALL BE FILLED WITH
DUCT SEAL, INCLUDING OPENINGS IN BOTTOM OF PANEL.

CABLES (INCLUDING FIBER, ETHERNET, CONTROL WIRE, ETC.) WHERE PASSING THROUGH A PULLBOX
SHALL BE LABELED AND COMPLETELY IDENTIFIED WITH IDENTIFICATION NUMBERS AND
ORIGINATION/DESTINATION. THIS ALSO INCLUDES ALL CABLE BUNDLES ENTERING CONTROL PANELS,
PULLBOXES, ETC.

CONTROL WIRES SHALL BE TAGGED WITH THE PLC I/O ADDRESS IN THE FIELD AND AT THE PANEL.

THE FIELD DEVICES SHOWN ON THE P&ID'S, ELECTRICAL BACKGROUNDS, AND DETAILS SHEETS MAKEUP
THE FIELD DEVICE EQUIPMENT REQUIREMENTS. NOT ALL FIELD DEVICES REQUIRED ARE SHOWN ON THE
P&ID'S.

UPS SELECTED SHALL BE COMPATIBLE WITH ISOLATION TRANSFORMERS. (TYP.)

REFER TO I/0 DRAWING LAYOUT FOR ADDITIONAL SIGNALS NOT SHOWN ON P&ID FLOW DIAGRAMS.

PROCESSOR NO.1, INPUT RACK 0, SLOT (OR GROUP) 1, BIT 17

EXAMPLE OF P&ID 1/0 SYMBOL

NOTE: THE PLC I/O ADDRESS SHALL BE USED AS THE WIRING
TAG SCHEME FOR ALL PANEL AND FIELD CONTROL WIRING.
COORDINATE WITH ELECTRICAL CONTRACTOR.
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NEW PUMP CONTROL PANEL-'

NEW PUMP CONTROL PANEL-'

END CAP

/— OMNI ANTENNA - BY OWNER.

PROVIDE 36" STAND-OFF MOUNTING
BRACKET FOR L-AVENUE,
AUGUSTA-WEBSTER (2-REQUIRED),
AND WINDING WAY.

95 FT. - 1/2" FOAM HELIAX CABLE

0 1 2 3 4 5 6 7 8
DI pi | bo | D 1734 | Al Al | A0 | AO
COMPACT AEN2T
LOGIC
5380 FLC Vo
g 330
| 0 (2
|_
L
z E-NET E-NET
L
A STRATIX 2000
| SWITCH
T— CAT-6 PATCH CABLES. (GREEN CABLE)
FO FO FO
o~ 2 - 50-MICRON DUPLEX FIBER ZIP CORDS (ST-ST)
FO FO FO f\\
NEW RADIO PANEL-' 7\
5 CONFIGURED AS A STORE,
I AND FORWARD REPEATER.
I
ij' 24V DC I
STRATIX 2000
SWITCH -E-NET{RADIO}

GEMDS ORBIT LICENSED

450 MHZ RADIO. BY OWNER. =

L-AVENUE LIFT STATION

CONTRACTOR SHALL PROVIDE POWER TERMINAL
REMOVABLE TERMINAL BLOCKS (RTB) KIT, SCREW TYPE
(RTB'S), AND 1734-TOP TERMINAL BASE AS REQUIRED. (TYP.)

lle

-

EXISTING RADIO, SURGE ARRESTOR, AND

RE-INSTALLED ON NEW PUMP CONTROL PANEL.

END CAP
I 0 1 2 3 4 6 7 8
DI pi | bo | o 1734 | Al Al | A0 | A0
COMPACT AEN2T
F LOGIC
5380 PLC o
g 1330
| 0 o
'—
L
z E-NET E-NET
L
0 STRATIX 2000
| SWITCH
L o
CAT-6 PATCH CABLES. (GREEN CABLE)
FO FO FO
b~ 2 - 50-MICRON DUPLEX FIBER ZIP CORDS (ST-ST)
FO FO FO
- YAGI ANTENNA BY OWNER
NEW RADIO PANEL-'
| | | | L ORIENT TO
GROUND KIT. (TYP.) = | | | L-AVENUE
e) |
s LIGHTNING ARRESTOR. (TYP.)
— 120’ - 1/2" FOAM HELIAX CABLE
—e+
p—p—— —E: 24VDC \INSTALL ON 60 FT. WOOD POLE.
Aoy = (WOOD POLE BY OWNER.)
YAGI ANTENNA BY OWNER
| | | , ORIENT TO
[ AUGUSTA
D = GEMDS ORBIT LICENSED JEFFERSON
450 MHZ RADIO. BY OWNER. LIFT STATION.
—120' - 1/2" FOAM HELIAX CABLE
h
if 24V DC I
f-lRADIO:l \
RS-232 CABLE (NULL) e INSTALL ON 100 FT. WOOD POLE.
| | (WOOD POLE BY OWNER.)
Z
3 L
@ GE 900 MHZ UNLICENSED RADIO. BY OWNER.
<
X AUGUSTA - WEBSTER LIFT STATION
£
[¢p]
o
=
[m)]
L
Z C
(@)
()]
>-
wl
o
%)
Z
o
|_
<
l_
wn
o
=
]
>
w
wn
L
-
T
l_
m
5 NEW PUMP CONTROL PANEL
[m)]
2 ]
3 ,
3 |
= 0 1 2 3 4 5 6 7 8 9
Y B
Q DI pi | bo | o 1734 | Al Al Al | Ao | ao
§ 5380 PLC
o g 330
5 o 9
i i
= z L E-NET E-NET
O L
&
< 0 STRATIX 2000
Z | SWITCH | e 1783-US4T1F/B WITH 1 - 1783-SFP100FX. (TYP.)
: L
l_
O CAT-6 PATCH CABLES. (GREEN CABLE)
m
3 E-NET E-NET RADIO
04
[a
& I AN
i
3
3
O CABLE TO BE RECONNECTED, AND
S A WOODS LAKE LIFT STATION
=
=
s
o
<
o
&
o
&
[q]
(9]
o
S
n
N
&

LGROUND RF CABLE MINIMUM THREE (3) TIMES. (TYP.)
(TYP. FOR AUGUSTA-WEBSTER, AND WINDING WAY ALSO)

EXISTING PUMP CONTROL PANEL-'

— INSTALL ON 80 FT. WOOD POLE. (WOOD POLE BY OWNER.)

ij' 24V DC
—E: A . TO EXISTING
{ Foc ] Y- ¥ MODICON PLC
RS-232

FO

= PHOENIX CONTACT
SERVICE TO FIBER
CONVERTERS
PART NO. 2708371.

O
s

<p— 2 - 50-MICRON DUPLEX FIBER ZIP CORDS (ST-ST)

'—NEW RADIO PANEL

FO

PHOENIX CONTACT
SERVICE TO FIBER
CONVERTERS

PART NO. 2708371.

GEMDS ORBIT LICENSED
450 MHZ RADIO. BY OWNER. =

ij' 24V DC if 24V DC
—E: o =
& D]
RS-232

WINDING WAY LIFT STATION

END CAP

NEW PANEL-'
I 0 1 2 3 4 5 6 7
oo | oo | bo| o 173 | a | a | ro
COMPACT AENDT
LOGIC
5380 PLC o
g 1330
0 o
'—
L
z L ENET E-NET
L
if 24V DC
A STRATIX 2000
SWITCH -E-NET{RADIO]
CAT-6 PATCH CABLES. (GREEN CABLE)

GEMDS ORBIT LICENSED

450 MHZ RADIO. BY OWNER. =

CLIMAX LIFT STATION

YAGI ANTENNA BY OWNER

ORIENT TO
EDGEMOOR
ELEVATED

TANK (RCS)

130 FT. - 1/2" FOAM HELIAX CABLE
h
h

= \INSTALL ON 125 FT. WOOD POLE.

(WOOD POLE BY OWNER.)

<
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T58 Oz
215 —
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SERIES. (TYP.)
LINE H 120V AC EROM N <|>-NEMA 4 HINGED ENCLOSURE. LINE ENCLOSURE WITH RIGID INSULATION.
NO. . O PANELBOARD . PAINT ENCLOSURE WHITE. PROVIDE SUNSHIELDS ON TOP, FACE, AND
o v BREAKER v SIDES. PROVIDE NEMA 3R/4 VENTS ON EACH SIDE OF ENCLOSURE.
<
2 v
3 CB-2 ROCKWELL SURGE ARRESTOR
O O
1A —L1 N1
o~ r
. o O O O+
P-4 cB5 -
5 Py 5 TSL 200W
—o o—f o‘—:L'T. [nnnn}—+——@ PANEL STRIP HEATER
6
r7 CR-4
7 CR | |
4 4 RCS POWER FALURE (O | | O
B3 TO PCP
8 S0A SOLA SDN-C >
9 CR-16 o
o &—oO ) O O Q O @ 24vDCPOWERSUPPLY O—N——0
TO PCP
CB-8 =L g>—NO.12 BROWN
15A -
10 —_ 10N_k |_——SOLA 24V DC-UPS (SDU 20-24) WITH
24V DC 4 BATTERY/MODULES AS SHOWN.
11 12 NO.12 BLUE
10
[(e] O
12 o A 15A T _ s
O 13 . O
= a |
13 —O0 O-p
P14 = = NO.12 AWG. (BROWN)
14 %
NO.12 AWG. (BLUE) =P + - i =
15 O oHO O SOLA BATTERY PACKS. (TYP. OF 2) SDU-24-BAT. =
O]
@_. HEAVY DUTY RELAY 15A RATED CONTACTS. @
[ (m]
16 16
UPS BYPASS RELAY -
© CB-17 © =
17 = o S O 3
o~ r
18 cBAS - 0—4 O RADIO <
- 18 =
19 CB-19 5A o I_,]g O C SPARE %
o [
o—{ O O SWITCH z
20 =
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ISOLATION
TRANSFORMER
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TVSS

FAN/COVER/
LOUVER
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LEFT SIDE
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SUNSHIELD—/

y

FULL HEIGHT BARRIER TO ISOLATE POWER,
AND CONTROL SECTIONS OF PCP.

/

MOUNT SWITCHES/DEVICES ON DOOR.

CONTINUOUS HINGE

PAINT ENCLOSURE
SHERMIN WILLIAMS
PILLAR WHITE

STATION NAME —

480V AC WARNING LABEL -

TOP VIEW

SUNSHIELDS
PAINTED WHITE

—STATION NAME

\ N2]

SUNSHIELDS
PAINTED —
WHITE

VFD'S THIS SECTION /

BOLT TO NEW CONCRETE PAD. (TYP.)—/

AN

— RED BACKGROUND,
WHITE LETTERS. (TYP.)

YELLOW TAG, RED LETTERS. /
/ —==
LEVELL LI )

N-5

PROVIDE ARC U

FLASH LABEL.

MOUNT ON INTERIOR
DOOR. SEE WIRING
DIAGRAM FOR OTHER
DEVICES TO BE MOUNTED
ON INTERIOR DOOR. (TYP.)

WARNING
YELLOW WIRING IS NOT
DE-ENERGIZED BY MAIN

DISCONNECT

= MOUNT INDICATORS,
SWITCHES, AND PILOT
LIGHTS ON INTERIOR
HINGED DOOR.

N/

| N-4 || N-3

POWER SECTION =

SUNSHIELDS PAINTED WHITE

CLIMAX LIFT STATION

PUMP CONTROL PANEL (PCP)

CONTROLS SECTION =

NEMA 4 ENCLOSURE
72"H X 72"W X 24"D MIN.

\SUNSHIELD

\SUNSHIELD

— PROVIDE ARC FLASH WARNING LABEL.

SUNSHIELD

INTRINSICALLY SAFE WIRING ONLY.
ﬁTER INTO PANEL THROUGH THIS AREA.

LOCKING 3
POINT LATCH.

ISR RELAYS THIS AREA.
PROVIDE WARNING TAG.

\ LEGS - 18"

_ PROVIDE INTRINSICALLY SAFE BARRIERS FOR USE
IN CLASS 1, GROUPS C, AND D HAZARDOUS
(CLASSIFIED) AREAS

—— INTRINSICALLY SAFE WIRING ONLY.

ENTER INTO PANEL THROUGH THIS AREA.

SUNSHIELDS
PAINTED WHITE—'

RIGHT SIDE

COOLING FAN/COVER. (TYP.)
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ROCKWELL 1489-M SERIES. (TYP.)

NO.10 AWG. (RED)

1
ROCKWELL SURGE ARRESTOR \

NO.10 AWG. (RED)

NO.

\ 20A
LINE

N

120V AC FROM

2

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

F° © BR,ESQER - - NO.10 AWG. (WHITE)
L
4A
LED LIGHT
N
mErYYm |
o o~ o [Zow ] @ PANEL LIGHT
20A
N
O O (|_|) @ UPS OUTLET
7
@—o MCP POWER FAILURE
\ 4
B3 SOLA SDN-C
20A o C}/‘
N
&—oO .O O Q O @ 24V DC POWER SUPPLY
CB-8 =L &b—NO.12 BROWN
15A =
— 10N_A |_——SOLA 24V DC-UPS
24V DC 9 (SDU 20-24) WITH
12 NO.12 BLUE BATTERY/MODULES
10 AS SHOWN.
© ©
A 15A T - i
& 13 - O
T a l
O o_p
P14 <P NO.12 AWG. (BROWN)
+ p— -
O OHO O SOLA BATTERY PACKS.
HEAVY DUTY RELAY (TYP. OF 2) SDU-24-BAT.
® 15A RATED CONTACTS, e @_.
16
UPS BYPASS RELAY
© | /—CB-17 © |
14 14
© /7.A\ 17 O
cBAS - O—1 O PLC POWER SUPPLY
- 18
N
o VA_ O O RACK 1 POWER
CB-19 5A e
N
CB-20 5o OV O O SPARE
- 20
N
B2t e VA_ O O STRATIX SWITCH
- 21
N
oz 30 or - O Ot | sue
- 22
N
o VA_ O O SPARE
CB-23 2A e
N
CB-24 OV O O SPARE
- 24
N
o VA_ O O SPARE
CB-25 4A .
N
cB.25 p O é— O O 24V DC LOOP POWER
- 26
N
cB.27 5 O VA_ O O ANALOG ISR BARRIER
- 27
N
o vr O ( )—T SPARE
+ -
ROCKWELL 1606XLE240E 24V DC POWER SUPPLY.
10A
N
&—o0 24V DC POWER
?OA OSUPPLY 10A MIN: ¢
N
—O O
10A
N
O O O O PLC INPUTS POWER
10A
N
V—O o O O—y PLC OUTPUTS POWER
20A
N
O O T (u) @ SPARE
(u) @ SPARE
L1 N

LINE
NO.

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

80

10A

10A

120V AC

MOUNT PB
ON INTERIOR
PB SUBPLATE.

—1

—0 O0—

9
.

TO PCP LINE NO.109

.
HS‘_E A4 24V DC
81 5069-1B16F
SLOT 0
82
2A CR-4 ~
Y Ll 11 @, ©
84 2A CFi-?i47 ~
2O, 11 @, O
85
86 o CR-353 M\
2O, 11 @, @
87
2A ] | 7\
s ¢ Ll 11 @, ©)
89 2A
-1 | | O ®
90
S Yo im il O ®
) @,
92
2 7 o
s O 11 @, ®
94 2A
$-OL T -—-—- IpR—— e @
95
96
DC COM 1
97
2A
o $-OLT-———- Sy 0 ®
99 2A
-1 | | O ©
100
2A
101 o] aTa O @)
102
2A ~
103 ._G]:E aTo 7 @
104 2A
-1 | | O @
105
G Yo imi 1 O ®
107
2A
108 P OIl| @, @
PB
109 2A 1
o[l o o O ®
110
111 O—
DC COM 2
112
113
114
115
116
117
118
119
120

A/C POWER FAIL

STOP FLOAT SWITCH

START PUMP NO.1

BACKUP FLOAT SWITCH

PUMP 1

SEAL FAIL

PUMP 2

SEAL FAIL

PUMP 1

RUN

PUMP 2

RUN

GENERATOR

RUN

GENERATOR

FAIL

PUMP 1

HIGH MOTOR TEMPERATURE

PUMP 1

IN AUTO

PUMP 2

IN AUTO

PHASE ALARM

TVSS FAULT

SPARE

RESET
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2
24V DC
LINE _©
No. Y
121 @1 5069-IB16F
SLOT 1
122 oA CR-384
s —CI1 | | O ©
124 2A
o[ | | O 0)
125
2A
26 oIl @, @
127
2A
128 o—CIL1 @, ®
129 2A
-1 @ @
130
2A
B e=CIl O ®
132
2A
2 CIL O ®
134 2A
o1l O Q)
135
136 C)...
DC COM 1
137
2A
138 ._CI[:B C) GD
139 2A
(1] | | O O]
140
2A
W $-OLT 1 O @
142
2A
s CIL O @)
144 2A
(1] O ®
145
146 . CR1° \
(1] N O ®
147
2A
N 5O | O ®
149 2A
(1] O ®
150
151 C)...
DC COM 2
152
153
154
155
156
157
158
159
160

START PUMP NO.2

BACKUP FLOAT SWITCH

HIGH MOTOR TEMPERATURE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

PUMP NO.1

RUNNING IN REVERSE

PUMP NO.2

RUNNING IN REVERSE

SPARE

SPARE

UPS BYPASSED, CHECK UPS

SPARE

SPARE

LINE

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

5069-OB16F
SLOT 2

24V DC

2A

PROVIDE SURGE

SUPPRESSOR ACROSS

RELAY COILS. (TYP.)

START PUMP 1

2A

IN AUTO

O

CR-163 TO
PUMP NO.1
] |

START PUMP 2

2A

Yo

2A

0+?

ROCKWELL LED PILOT LIGHTSl

O o {(A)—o
1—0

O o (A —®
1—0

O o (A —®
1—0

O o (A —®
1—0

o
°,
ouT 0
o
O
OUT 1
o
°,
ouT 2
o
ouT 3
o
ouT 4
o
ouUT 5
o
°,
ouT 6
o
°,
ouT 7
o
°,
ouT 8
o
°,
ouT 9
o
O
OuUT 10
o
O
OuT 11
o
O
OuT 12
o
O
ouT 13
o
O

OUT 14
o

o
OUT 15

o

O O O O

IN AUTO

CR-165TO
PUMP NO.2
] |

O

START PUMP 1

REVERSE

CR-167 TO
PUMP NO.1
] |

O

START PUMP 2

REVERSE

CR-168 TO
PUMP NO.2
| |

O

SPARE

SPARE

SPARE

SPARE

PUMP NO.1

SEAL LEAK

PUMP NO.2

SEAL LEAK

PUMP NO.1

O
O
O
O

HIGH MOTOR TEMPERATURE

PUMP NO.2

HIGH MOTOR TEMPERATURE

SPARE

SPARE

SPARE

SPARE

5"\
201
202

2A
203 ._G]:[I
204 2A
205
207

2A
20s  $~CILl
209 2A
210
212

2A
2y $-CIL]
214 2A
215
216
217

2A
g $-CIL]
219 2A
220
222

2A
223 ._G]:[I
224 2A
225
227

2A
228 ._G]:[I
229 2A
230
231
232
233
234
235
236
237
238
239
240

24V DC

5069-1B16F
SLOT 3

o o o O O O O O

(r Q ® ® 66 ® O 0 o6

DC COM 1

o o o O O O O O

(r @ © 6 ® 0 o6 6 6

DC COM 2

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE
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LINE

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

1734-AEN2T
SLOT 4

AEN2T

LINE

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305  @—O

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

1A

1A

FIELD VERIFY
EXISTING VOLTAGE
REQUIREMENTS.

PUMP NO.1

EXISTING SEAL LEAK (SL)/
MOTOR TEMPERATURE
(MT) RELAY

PUMP NO.2

EXISTING SEAL LEAK (SLY/
MOTOR TEMPERATURE
(MT) RELAY

SL1

C | |

1l
TO PCP

MT-1
| |

1l
TO PCP

SL2

O
C | |
O

1l
TO PCP

MT-2
| |

1l
TO PCP

O O O O

LINE

321

322

323

324

325

326

327

328

329

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

120V AC

CR-347 CR-348

PUMP BACK-UP CONTROLS
FROM CIRCUIT BREAKER NO.12

FURNISH INTRINSICALLY
SAFE RELAY FOR THESE
3 FLOAT SWITCHES.

CR

347

CR

348

CR

_I CR-353

350

CR

SOLID STATE ON DELAY TIMER,
EAGLE SIGNAL B856 SERIES. 90

SECONDS SET AT 5 SEC. (PUMP NO.1)

=

353

R 0

ROCKWELL 120V AC
CUBE RELAYS. (TYP.)

STOP FLOAT SWITCH

START PUMP NO.1

START PUMP NO.2

ALARM TO PLC

ON-DELAY
SET AT 5 SECONDS

FLOAT SWITCH BACK-UP
START/STOP PUMP NO.1
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LINE

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384 @

385

386

387

388

389

390

391

392

393

394

395

396

397

398

399

400

120V DC

CR-384
| |

CR-347 CR-350
| | | |

SOLID STATE ON DELAY TIMER, EAGLE
SIGNAL B856 SERIES. 90 SECONDS
SET AT 30 SEC. (PUMP NO.2)

CR
384

ALARM TO PLC

FLOAT SWITCH BACK-UP
START/STOP PUMP NO.2

CR-163

CR-355

CR-355

—0 | | O—
(N J

Y
TO PUMP NO.1 VFD

START/STOP

CR-165

TR-387

TR-387

e—()—ojo—O—e
1\ J

Y
TO PUMP NO.2 VFD

START/STOP

LINE

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

/

PROVIDE WITH LIGHTNING PROTECTION =

— KPS| 750 SERIES
SUBMERSIBLE PRESSURE
TRANSDUCER WITH
LIGHTNING PROTECTION.

24V DC

o

o

1734SC-IE4CH
ANALOG INPUT
SLOT 5

? 9 9

[%)]
L
m
—
O

? 98

SPARE

WETWELL LEVEL
(PRESSURE)

0-23.5 FT./4-20 MA.

SPARE

SPARE
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480V AC WARNING LABEL —

CONTINUOUS HINGE

STATION NAME

—STATION NAME

PROVIDE ARC FLASH WARNING LABEL

ISOLATION TRANSFORMER \

PAINT ENCLOSURE
SHERMIN WILLIAMS
PILLAR WHITE

|N-6| |N-2|

YELLOW TAG, RED LETTERS. /

i
LEVEL,_ LI

PROVIDE ARC

WARNING

YELLOW WIRING IS NOT
DE-ENERGIZED BY MAIN
DISCONNECT

LOCKING 3
/ POINT LATCH.

= MOUNT INDICATORS,
SWITCHES, AND PILOT

FLASH LABEL. LIGHTS ON DOOR.

| N4 ] N-3 }

ISR RELAYS THIS AREA.
PROVIDE WARNING TAG.

BOLT TO EXISTING CONCRETE FLOORING. (TYP.)—/

WOODS LAKE LIFT STATION
PUMP CONTROL PANEL (PCP)

NEMA 12 ENCLOSURE
60"H X 36"W X 16"D MIN. (2-SECTIONS)

FIELD MEASURE AVAILABLE WALL SPACE AT STATION TO
SUIT EXISTING WALL SPACE. SEE SHEET E-11.

\ LEGS - 18"

—PROVIDE INTRINSICALLY SAFE BARRIERS FOR USE

IN CLASS 1, GROUPS C, AND D HAZARDOUS
(CLASSIFIED) AREAS

—— INTRINSICALLY SAFE WIRING ONLY.

ENTER INTO PANEL THROUGH THIS AREA.

— INTRINSICALLY SAFE WIRING ONLY.
ENTER INTO PANEL THROUGH THIS AREA.

RIGHT SIDE

COOLING FAN/COVER. (TYP.)
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MOLDED CASE CIRCUIT BREAKER

42 KA RMS SYM. BRACING.ﬁ

L1

480VAC FROM EXISTING POWER PANEL

ACME ISOLATION TRANSFORMER -

20A ACME. (3 KVA MIN.)
LINE —
NO. ,—O O
NO.10 AWG. (RED) S 4 o povac 2 - b—NO.10 AWG. (WHITE)
1
ROCKWELL SURGE ARRESTOR \
2 L
NO.10 AWG. (RED) R
3 LED LIGHT
N
o o~ o [Zow ] @ PANEL LIGHT
4
20A
5 <
O O (|_|) @ UPS OUTLET
6
7
CR MCP POWER FAILURE
7 \YJ 4
N SOLA SDN-C
8 9
N
&—oO .O O Q O @ 24V DC POWER SUPPLY
° CB-8 —— &>—NO.12 BROWN
oA 10N SOLA 24V DC-UPS
N -
10 24V DC _A\, — (SDU 20-24) WITH
12 NO.12 BLUE BATTERY/MODULES
11 10 AS SHOWN.
[(e] O
- .\ ] -
12 @ 15A 13 + - 5
N
13 P14 P NO.12 AWG. (BROWN)
14
+ p— -
O oHO O SOLA BATTERY PACKS.
15 HEAVY DUTY RELAY (TYP. OF 2) SDU-24-BAT.
® 15A RATED CONTACTS, e @_.
16
16 UPS BYPASS RELAY
© | /—CB-17 o |
04 04
17 o 7A o
>—4- ’ O O—I— PLC POWER SUPPLY
5 CB-18 7A I_ "
N
O—e RACK 1 POWER
CB-19 5a O s O
19 >
CB.20 ) O e O O—e SPARE
N
20
cB.21 sp O s O O STRATIX SWITCH
N
21 B2 ) O 1-22 O O—e SPARE
N
SPARE
22 . ,n O I‘ - O O—e
N
O—e PARE
3 CB-24 on © I_ 04 O S
N
SPARE
CB-25 4A o v o5 O O_.
N
24 CB.25 o O é— O O 24V DC LOOP POWER
- A 26
25 o—4- O O ANALOG ISR BARRIER
CB-27 2A pAp
o ' O SPARE
26 v
+ -
27
28 ROCKWELL 1606XLE240E 24V DC POWER SUPPLY.
10A
29 e—oO O 24V DC POWER
?OA OSUPPLY 10A MIN. ¢
30 /\C
31
5A
N
32 O O O O PLC INPUTS POWER
33 5A
N
o O PLC OUTPUTS POWER
34
35
36
20A
N
37 @O O T q:P
38 O
39
40
L1 N

LINE
NO.

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

80

5A

120V AC

MOUNT PB
ON INTERIOR
PB SUBPLATE.

—1
o—

9
.

TO PCP LINE 109

O—e

ISR RELAYS/
BACKUP CONTROLS

.
o\ 24V DC
81 5069-IB16F
SLOT 0
82
2A 11 ~
83 (1 11 @, ©
84 2A
-1 | | O O,
85
2A
% o1 | | O @
87
2A 11 ~
88 (1 11 @, ®
89 2A
-1 | | O @
90
2A
o o[l | | O ®
92
24 11 ~
93 (1 11 @, ®
94 2A
-1l | | O Q)
95
96
DC COM 1
97
24 11 ~\
98 ._G]:E 11 7/ @
99 2A ClRi4 ~
(1 11 @, O)
100
2A CR-313
o $OrD | 0 ®
102
2A CR-307 ~
103 o1 11 @, @)
104 2A CR-344
-1 | | O @
105
2A
% o IF————- 1p=———- 2®, &)
107
2A
108 m ----- + + ----- C @
109 2A 1
¢-COL T o o O ®
110
111 O—
DC COM 2
112
113
114
115
116
117
118
119
120

PUMP NO.1

IN VFD

IN BYPASS

PHASE FAIL

FAULT

RUNNING IN BYPASS

SEAL LEAK

HIGH MOTOR TEMPERATURE

IN REMOTE

RUNNING

A/C POWER FAIL

START PUMP NO.1

BACKUP FLOAT SWITCH

STOP FLOAT SWITCH

START PUMP NO.2

BACKUP FLOAT SWITCH

GENERATOR

RUN

GENERATOR

FAIL

RESET
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Z
24V DC 24V DC 24V DC z
LINE (© ] LINE (© ] LINE ] S
AN NV AN vV AN " = 3
L S
PROVIDE SURGE = S
121 5069-1B16F 161 @1 5069-OB16F SUPPRESSOR ACROSS 201 5069-1B16F R
SLOT 1 SLOT 2 RELAY COILS. (TYP.) SLOT 3 =
122 162 202 2
24 I I PUMP NO.2 o 2A 2
——— .y ey r-1trsr-s 1 el I et d ,Pe——e——— o
P O I J © IN VFD 163 oA H 0 CLCIF 1t O © AIR FLOW SWITCH (FUTURE)
o A1 @ @A EIE L CR 163 TO
UTO
104 - 164 oUT 0 PUMP NO.1 004 ” 02 oME  Hos
I I o) —{s}— | I - _ _ _ GAS ALARM (FUTURE)
._G]:E 11 \ @ IN BYPASS oA C ' O _I I_ _I _I I_ _C @ D2/COMB/H2S
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CR-307 CR-310
264 304 344 |1 || CR ALARM TO PLC z
FURNISH INTRINSICALLY L [ ¢ 344 o
ROCKWELL 120V AC =
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265 305 3 FLOAT SWITCHES. ' ' 345 x
r = FLOAT SWITCH BACK-UP A
266 306 346 START/STOP PUMP NO.2 o
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267 307 307 347 <
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269 309 8 349 o
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5A
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120V AC

O O—¢

RADIO PANEL

MOUNT PB
ON INTERIOR
PB SUBPLATE.

~

SEAL LEAK RELAY POWER

O O—¢

TO PCP LINE NO.109

EXISTING SEAL LEAK (SL)/
MOTOR TEMPERATURE (MT)
RELAYS. POWER AS REQUIRED.
FIELD VERIFY EXISTING
VOLTAGE REQUIREMENTS.

BACKUP CONTROLS/
ISR POWER

NEW SUBPLATE. SEE NOTE.
(FIELD MEASURE EXISTING PANEL SPACE)-|

O O—¢

(FLOAT SWITCHES)

LINE

o Y 24V DC N
81 5069-1B16F
SLOT 0
82
.'(]]%ﬂ - ~ ® PUMP NO.1
83 & O, RUNNING
84 2A
$-CILT ® @
85
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87
2A
W I
” o1} | O ® VFD FAULT
89 2A
$-CIT ® ®
90
2A
LY SO | | O ® SEAL LEAK
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| I
o 1 | O ® HIGH MOTOR TEMPERATURE
94 2A
1T} | | O Q) IN REMOTE
& O,
95
96 ®
DC COM 1
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w $-OLT ® ®
99 2A CR-4
o[l | | O ® A/C POWER FAIL
11 O
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101 .'(]]%E CR-274 ~ ® START PUMP NO.1
11 O BACKUP FLOAT SWITCH
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2O, | | O @) STOP FLOAT SWITCH
103 | | \J
104 ]
A S I ® START PUMP NO.2
o[l 11 O BACKUP FLOAT SWITCH
105
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¢-OLT+-—-—- d - e ® ghjesatcs
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¢-OL I-—-—- { e e @ e
108 FAIL
109 oA I ~
$-OL T 5 o O ®
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NEW INTERIOR DOOR. DG CoM 2
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MOUNT NEW EQUIPMENT ON NEW SUBPLATE, AND NEW
INTERIOR DOOR. INSTALL IN EXISTING PANEL. SEE SHEET
E-14 FOR ADDITIONAL INFORMATION. SIZE SUBPLATE AS
REQUIRED TO SUIT INSTALLATION IN EXISTING PANEL.
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2A 2A
| P PUMP NO.2 o
123 ._G]:B 11 \ @ RUNNING 163 oA ‘ 203 ._O]:[I C @ SPARE
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] 1
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|| O o
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136 176 o O | | O 26 O—
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O o 1Y QPuMPNO2
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oucT> 15 O SPARE
149 oA 189 229 2A
-1 | O ® o -1 O ®
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FULL HEIGHT BARRIER TO ISOLATE POWER,
AND CONTROL SECTIONS OF PCP.
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480V AC WARNING LABEL —

CONTINUOUS HINGE

TOP VIEW \SUNSHIELD

—STATION NAME

— PROVIDE ARC FLASH WARNING LABEL.

SUNSHIELDS

PAINTED WHITE/\

SUNSHIELD

\ [N2] [ne]

= RED BACKGROUND,
WHITE LETTERS.
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DIAGRAM FOR OTHER
DEVICES TO BE MOUNTED

SUNSHIELDS ON INTERIOR DOOR. (TYP.)
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( DISCONNECT

WARNING
YELLOW WIRING IS NOT — INTRINSICALLY SAFE WIRING ONLY.
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/ LEVELE LI ) /

( LOCKING 3

POINT LATCH.

= MOUNT INDICATORS,
SWITCHES, AND PILOT
LIGHTS ON INTERIOR

\ / | N4 ] N-3 } ISR RELAYS THIS AREA.
PROVIDE WARNING TAG.

POWER SECTION =

AUGUSTA-WEBSTER LIFT STATION
PUMP CONTROL PANEL (PCP)

SUNSHIELDS PAINTED WHITE \
LEGS - 18"

CONTROLS SECTION =

NEMA 4 ENCLOSURE

72"H X 72"W X 16"D MIN. —PROVIDE INTRINSICALLY SAFE BARRIERS FOR USE

IN CLASS 1, GROUPS C, AND D HAZARDOUS
(CLASSIFIED) AREAS

—— INTRINSICALLY SAFE WIRING ONLY.
ENTER INTO PANEL THROUGH THIS AREA.

SUNSHIELDS
PAINTED WHITE-'

RIGHT SIDE

COOLING FAN/COVER. (TYP.)
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SEE ELECTRICAL DRAWINGS FOR CONDUIT REQUIREMENTS. — — TOP OF WETWELL
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REACH OF HATCH OPENING.

100 FT. OF MANUFACTURER CABLE. (MIN.)
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ke
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1/4" DIA. (MINIMUM LENGTH) COIL
UP EXCESS CABLE.

WEIGHTED CORD TYPE FLOAT (TYP.) — ™

SUBMERSIBLE PRESSURE TRANSDUCER

PVC COATED
WEIGHT, 20LB.
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FOR SECURING FLOAT SWITCH AND LEVEL
TRANSDUCER CABLES.

STAINLESS STEEL CABLE
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\s TIE-WRAP FLOAT CABLES TO
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SEE ELECTRICAL DRAWINGS FOR CONDUIT REQUIREMENTS. —

—— TOP OF WETWELL

FIELD LOCATE WITHIN ARM'S

D $ 3" PVC-RMC CONDUIT TO NEW TERMINAL BOX.
PROVIDE STAINLESS STEEL MESH
R SUPPORTS AND CORD GRIP CONNECTORS
FOR SECURING FLOAT SWITCH CABLES.

CABLE - TOP, AND BOTTOM PER FLOAT SWITCH.

316 STAINLESS STEEL HOOK, \
ANCHOR TO CEILING. ] \ TIE-WRAP FLOAT CABLES TO STAINLESS STEEL

REACH OF EXISTING HATCH OPENING. T
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1/4" DIA. (MINIMUM LENGTH) COIL

WEIGHTED CORD TYPE FLOAT (TYP.) —™
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FLOAT SWITCHES CABLE LENGTH - 100 FT. (MIN.)

@ —=—— START PUMP NO.2

UP EXCESS CABLE.\ b
@ —=—— START PUMP NO.1

PVC COATED
WEIGHT, 20LB. I |

FLOAT SWITCH MOUN

TING DETAIL

NO SCALE
AUGUSTA-WEBSTER LIFT STATION
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LOCATION FOR TRANSMITTERS NOT INTEGRALLY MOUNTED ON THE FLOW METER.

GROUND MAGMETER AS INSTRUCTED BY THE VENDOR.
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