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DESCRIPTION
CONTROL SWITCH (SEL. OR P.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

(2S, 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

Df\_\\ A-3

MCP OR
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UH-19

=t

—_— A_3

NEMA 4
NEMA 4X
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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 I,
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

SYMBOL DESCRIPTION SYMBOL DESCRIPTION
O O SELECTOR SWITCH - NORMALLY
PRESSURE ACTUATED SWITCH _ - OPEN
o
0 FLOAT ACTUATED SWITCH
FLOW ACTUATED SWITCH
o
o O} TEMP. ACTUATED SWITCH
%\ LIMIT SWITCH - NORMALLY OPEN
LIMIT SWITCH - NORMALLY
LIMIT SWITCH - NORMALLY O0=T0 CLOSED
=0 CLOSED - HELD OPEN
LIMIT SWITCH - NORMALLY OPEN -
O<0 LATCHING CABLE SWITCH ~ HELD CLOSED
. . MOMENTARY PUSHBUTTON T 1 TIME DELAY FUSE
OPERATOR-NORMALLY CLOSED
ST PUSHBUTTON OPERATOR
MOMENTARY PUSHBUTTON WITH MUSHROOM HEAD
O O OPERATOR-NORMALLY OPEN
CONTROL RELAY CONTACT - olo FIELD LOCATED STOP BUTTON
N NORMALLY OPEN (F)
N CONTROL RELAY CONTACT -
| | TIMING RELAY INSTANTANEOUS NORMALLY CLOSED
I TINST. | CONTACT
TIMING RELAY

s
Z
wn
|

CONTROL RELAY COIL INSTANTANEOUS CONTACT

SELECTOR SWITCH OPERATOR

TWO COIL LATCHING RELAY WITH FUNCTION SHOWN

TIMED OPEN CONTACT ON

TIMED CLOSED CONTACT ON ENERGIZATION

ENERGIZATION

TIMED CLOSED CONTACT ON

TIMED OPEN CONTACT ON DE-ENERGIZATION

DE-ENERGIZATION

N

PUSH-TO-TEST INDICATING
LIGHT

%

AN
/

ZERO SPEED OR
ANTI-PLUGGING SWITCH

}

ISSEIcYcle
I e

i)

MAINTAINED STOP - MOMENTARY
START PUSHBUTTON (JOG)

k.

r
+
L

@) @) MAINTAINED STOP-START
PUSHBUTTON OPERATOR

SOLENOID OR CLUTCH
MAINTAINED PUSH - PULL

i
S

I
I
| OPERATOR ELAPSED TIME INDICATOR
‘ X1 X2
B _ |LOCAL TERMINALS WITH 5 (YY) 120VAC TRANSFORMER
O EXTERNAL WIRING
0To \eiroom HeAD T
TIMING RELAY COIL
of)C/o THERMAL OVERLOAD
4®(_\ 1 | TIMING RELAY COIL (OFF DELAY) (F) FIELD LOCATED
N /
o0—oO TERMINAL POINT
@ INDICATING LIGHT ©

/ AN
N~ % TERMINAL

Q//O\ PUSH-TO-TEST INDICATING LIGHT

-0 1 LOW VOLTAGE FUSE
X1 X2/ SECONDARY ( j FUSIBLE TERMINAL BLOCK
TRANSFORMER
A
P— ————  CONTROL POWER TRANSFORMER
S O  |MOLDED CASE CIRCUIT BREAKER |/ Y Y Y2

o\o GENERAL DISCONNECT SWITCH @ RECEPTACLE

NOTE: THE PLC I/0 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

cT
A
v
PF

|.S.A. STANDARD LETTER FUNCTIONS

FIRST LETTER SUCCEEDING LETTERS
ANALYSIS, ANALOG ALARM
BURNER, FLAME BATCH

CONDUCTIVITY, COMMAND
DENSITY, SPECIFIC GRAVITY

CONTROL (FEEDBACK TYPE)

VOLTAGE PRIMARY ELEMENT

FLOW RATE RATIO

GAGING GLASS

HAND, MANUAL HIGH

CURRENT INDICATE

POWER SCAN

TIME, TIME SCHEDULE CONTROL (NO FEEDBACK)

LEVEL, LIGHT LOW
MOISTURE, HUMIDITY MIDDLE, MODULATE

OVERLOAD ORIFICE

PRESSURE, VACUUM POINT

QUANTITY TOTALIZE, INTEGRATE
RADIOACTIVITY RECORD, PRINT, RECEIVE

SPEED, FREQUENCY, SOLENOID SWITCH

TEMPERATURE, TURBIDITY TRANSMIT, TRANSFORM
MULTIVARIABLE MULTIFUNCTION
VIBRATION, VISCOSITY VALVE, DAMPER, LOUVER
WEIGHT, FORCE

RELAY, COMPUTE
POSITION 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 SYMBOL DESCRIPTION
POTENTIAL TRANSFORMER w WATTMETER
CURRENT TRANSFORMER AP ALARM POINT
AMMETER CPT CONTROL POWER TRANSFORMER
VOLTMETER (2) (3) NUMBER OF DEVICES REQUIRED
POWER FACTOR METER ETI

ELAPSED TIME METER
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FIELD VERIFY CONDUIT ROUTING AT WATER STATION 26 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 SINGLEMODE DUPLEX
FIBER OPTIC PATCH CABLES (ST-ST) CONNECTORS, AND 30-10FT CAT-5E 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?", ST STYLE CONNECTORS, WITH QUANTITY OF BULKHEADS AS SHOWN.

GENERAL CONSTRUCTION NOTES:

10.

11.

12.

13.

14.

15.

16.

(@]

17.

18.

19.

20.

21.
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22.

23.
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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 SHALL BE DEMOLISHED ON THE DRAWINGS ARE EXISTING ITEMS SHALL BE
REMOVED FROM SITE BY CONTRACTOR UNLESS NOTED SHALL 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 SHALL 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 SHALL BE INSTALLED WITH 316 STAINLESS
STEEL CHANNEL STRUT. MINIMUM STRUT LENGTH SHALL 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 SHALL BE LABELED WITH
PHENOLIC TAGS (AT BEGINNING TO END) TO INDICATE THE NUMBER OF STRANDS, ORIGINATION AND
DESTINATION. TAGS SHALL BE COLOR CODED ORANGE FOR MULTIMODE.

WHERE NEW CONDUITS SHOWN SHALL 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 SHALL 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 SHALL BE CONCEALED IN THESE AREAS.

RACEWAYS, PULL BOXES AND JUNCTION BOXES SHALL BE INSTALLED WITH 316 STAINLESS STEEL
FASTENERS SUPPORTS, AND THREADED ROD, ETC. (CHANNEL STRUT TO ALSO BE STAINLESS STEEL).
MINIMUM STRUT LENGTH SHALL 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 SHALL 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.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

(F)
(S)
(MCP)AT MAIN CONTROL PANEL
(1)

(2)
(TCP) AT TEMPERATURE CONTROL PANEL

PRIOR TO SUBMITTING A BID FOR THE WORK DETAILED UNDER THIS CONTRACT, BIDDER SHALL VISIT
WATER STATION 26. 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 FROM 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 IS 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 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.

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

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 1/0O 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

REFER TO DETAIL SHEETS. CONTRACTOR SHALL FURNISH AND INSTALL HARDWARE AND APPURTENANCES
(I.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.

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

CONTRACTOR SHALL FURNISH AND INSTALL UL LISTED CONDUIT DRAINS ON OUTDOOR RACEWAYS.
DRAINS SHALL BE RATED FOR NEMA 4 AND NEMA 7 APPLICATIONS.

CONTRACTOR SHALL SEAL CONDUITS THAT PASS FROM WARM AREAS TO COLD AREAS WITH POLYWATER F
CONDUIT SEALANT.

CONTRACTOR SHALL SEAL RACEWAYS AT THE FIELD INSTRUMENTS, DISCONNECT SWITCHES, FIELD
STARTERS, WIREWAYS MANUAL MOTOR STARTERS, RACEWAY ENCLOSURES, ETC., THAT ARE OUTDOORS.

RACEWAY SEAL FITTINGS SHALL BE INSTALLED AND POURED ON RACEWAYS THAT GO FROM INDOORS TO
OUTDOORS. SEAL FITTINGS SHALL BE PVC-RMC COATED.

PVC-RMC CONDUITS SHALL BE INSTALLED IN ACCORDANCE WITH THE PVC-RMC CONDUIT MANUFACTURER.
CONTRACTOR SHALL BE CERTIFIED BY THE MANUFACTURER OF THE PVC COATED CONDUIT
MANUFACTURER AND SHALL SEAL CONNECTIONS, COUPLINGS, JOINTS, ETC WITH MANUFACTURER SEALING
COMPOUND AS REQUIRED FOR OUTDOOR INSTALLATION.

NO STAMPED BOXES ARE PERMITTED FOR USE ANYWHERE ON THE PROJECT.

CONTRACTOR SHALL PROVIDE ASSET MANAGEMENT TAGS ON ALL NEW EQUIPMENT COORDINATE WITH
OWNER.

SEAL CONDUITS INTO INSTRUMENTS WITH POLY WATER F. CONDUIT TO ENTER FROM BELOW AND NOT
ABOVE (TYP. ALL INSTRUMENTS, BOXES, AND ENCLOSURES.)

NO CONDUITS ARE TO BE INSTALLED IN ANY CONCRETE POURS (FLOORS OR WALLS). ANY DUCTBANKS
INSTALLED UNDER A POUR SHALL BE CONCRETE ENCASED SEPARATELY FROM THE CONCRETE FLOOR
POUR CONDUITS STUB-UPS THROUGH THE FLOOR SHALL BE PVC-RMC.

REFER TO INSTRUMENTATION DRAWINGS AND PROCESS DRAWINGS FOR INSTRUMENT MOUNTING
REQUIREMENTS.

NOTE:

NOTE: I/O WIRES/TAGS FOR CONTROL WIRING INSIDE ALL CONTROL PANELS, AND IN
FIELD SHALL BE POLYPROPYLENE.

NOTE: FIBER, AND ETHERNET PATCH
CABLES SHALL BE THE FOLLOWING COLORS

PINK - SCADA/LAN NETWORK

YELLOW - VIDEO NETWORK

BLUE - BUSINESS NETWORK

ORANGE - PLC-I/O NETWORK

GREEN - AUDIO NETWORK (IP INTERCOM)

(6 FEET IN LENGTH MINIMUM, EACH)

i

LP-A(14) - — ()

@

T
I
>
»
m
—
O
>
o

LP-A(16) & — ()

| TYPICAL LOCAL DISC. W/O.L. WHERE REQUIRED

| ) I_\O_ R Q
- k{) e (F>_O

TYPICAL 120V 3 POLE CONTACTOR

(EXAMPLE CIRCUIT)

SEAL-IN CONTACT FROM

STARTER CONTACTOR A1
STARTER CONTROL TRANSFORMER
X1 X2
M) M)
L1 ~ 120V ~ %
PLC-1/O POINT/ADDRESS (TYP.) STARTER LIGHT
A1 A1 RUNNING
PUSHBUTTON FIELD MOUNTED NP
| | * | —o (R} °
TAG THIS WIRE ML
A1-1A (TYP. 1=—0
(TYP) OFF START
; STOP HAND AUTO
——(O——0 1 0o~ | -0 o——L)
PUSHBUTTON (F) (F)
FIELD MOUNTED —/ | |
| | CR- STARTER CONTACTOR
SWITCH LOCATED AT — — COIL FOR MOTOR A1.
STARTER CUBICLE Tg' MIEP O
71-0101 _'H_
/ STARTER CUBICLE TO MCP 8
ISOLATED PLC 1/0O POINT (TYP.) TERMINAL STRIP
RELAY INTERLOCK FROM AUX. STARTER CONTACT /
MAIN CONTROL PANEL TO MAIN CONTROL PANEL NON-ISOLATED INPUT

EXAMPLE PUMP

(TAG A1)
(EXAMPLE CIRCUIT)

WIRES TO CONTROL NO 1 FIELD MOUNTED PILOT DEVICES —

STARTER NAMEPLATE

FUSE SIZE \ 3/4"C(4#14) . ’5—@
T 2#14 3/4"C(4#12) —_
L — (1) 3 KVAR
60A 20A 3/4"C(4#10, 4#14)
| A A
o—o\o—{ = 2} 5 | 1 10HP SAMPLE PUMP
/ / 60A \ \
SWITCH, AND SIZE
CONDUIT SIZE, AND FILL DISCONNECT LOAD SIZE IDENTIFICATION PLATE INFORMATION
- SWITCH LOAD
i STARTER, AND TYPE IDENT. ]
g ] d]or (4
THESE ITEMS SHOWN ON PLAN VIEW AS 1 o }—

MCC LEGEND EXAMPLE

www.tetratech.com

1136 OAK VALLEY DRIVE, SUITE 100
ANN ARBOR, MI 48108
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NOTES:

1.

DEMOLISH EXISTING CONDUIT, WIRE, HANGERS, FITTINGS,
BOXES WITHIN THE VAULT AND BETWEEN THE VAULT AND
THE EXISTING OUTDOOR ELECTRICAL EQUIPMENT.

DEMOLISH THE EXISTING CONTROL PANEL, PANELBOARDS,
LIGHT FIXTURES, LIGHTING TRANSFORMER, TERMINAL BOXES,
JUNCTION BOXES, AND CONTROL PANEL.

TURN OVER EXISTING CONTROL PANEL, MAST PIPE, RADIO
FEED LINE AND YAGI ANTENNA TO OWNER.

COVER HOLES IN WALLS AND FLOOR WITH MORTAR.
DEMOLISH WITHIN VAULT CONDUIT WIRING BOXES,
INSTRUMENTS, CONTROL PANELS, LIGHTS, OUTLETS, ETC.
SEE PICTURES FOR ADDITIONAL REQUIREMENTS.

SEE ALSO SHEET E-4 FOR ADDITIONAL INFORMATION.

= EXISTING PANELBOARD

SEE NOTES. STATION ENTRY HATCH THIS AREA.

B——— N —— e e —
i

SEE NOTES.
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VAULT HATCH. |—EXISTING PANELBOARD. (PB)

C."I:IA'II'HHJ '
+ '|n|' r:E
F
NOTE:
CONTRACTOR TO DEMOLISH ALL EXISTING STATION EQUIPMENT. (LIGHTS,
OUTLETS, CONDUIT, WIRE, SWITCHES, ETC.) CONTRACTOR RESPONSIBLE
FOR ALL NEW CONDUIT, WIRING, CALIBRATION, COMMISSIONING, AND NOTE:
STARTUP OF ALL OWNER FURNISHED EQUIPMENT, AND CONTRACTOR SEE NOTES ON SHEET E-3 FOR DEMOLITION REQUIREMENTS.
SUPPLIED EQUIPMENT.
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NOTES:
1. FLOWMETERS, PRESSURE TRANSMITTERS, ACTUATORS, HEATERS, AND DEHUMIDIFIERS HAVE BEEN
FURNISHED AND INSTALLED BY OWNER, CONNECTED BY CONTRACTOR.

= 2. MOUNT NEW CONTROL PANEL ON NEW STAINLESS STEEL STRUT SUPPORT RACK OUTSIDE EXISTING
VAULT. POUR 6 INCH THICK CONCRETE PAD BELOW PANEL SUPPORTS.

3. SEAL CONDUITS FROM EXISTING VAULT TO NEW PANEL WITH POLYWATER F.

4. OBTAIN 120VAC POWER FROM EXISTING OUTDOOR PANELBOARD FOR POWERING NEW STATION
PROCESSOR PANEL.

5. FURNISH AND INSTALL NEW 2 INCH ALUMINUM SCHEDULE 40 MAST PIPE ON STRUT RACK NEAR PANEL.
INSTALL 1/2 INCH COAXIAL CABLE(35 FEET IN LENGTH) AND NEW YAGI ANTENNA TO NEW STATION
PROCESSOR PANEL.

6. INSTALL 3 GROUND RODS NEAR MCP PANEL AND GROUND PANEL AND MAST PIPE WITH BARE 4/0.

7. FIELD LOCATE PAD FOR NEW PANEL. COORDINATE EXACT LOCATION WITH COK PRIOR TO
INSTALLATION.

8. TURN OVER EXISTING INSTRUMENTS AND PANEL THAT ARE SHOWN TO BE DEMOLISHED TO COK.

2"C(30#14) TO VAULT

3"C(30#10) TO EXISTING PANELBOARD

2"C(12-2/C#16SH) TO VAULT

DIRECT BURIED CONDUITS TO VAULT. WITHIN VAULT PROVIDE 3 - NEMA
4 STAINLESS STEEL HINGED JUNCTION BOXES. SIZE AS REQUIRED.

E CORE HOLES THROUGH VAULT. SEAL WITH NON-SHRINK GROUT.
INSTALL PVC-RMC CONDUITS 36" DEEP. ASSUME DISTANCE BETWEEN
OUTDOOR PANEL, AND PANELBOARD TO VAULT TO BE 25 FT.

6" STEEL PIPES CONCRETE
ENCASED 36 INCHES.

3"C(30#10) TO EXISTING PANELBOARD

1 (@) 1"C(3#10) TO EXISTING PANELBOARD
-e-4 t — -2
“E=< || MAIN CONTROL PANEL (MCP) B
ARG~y |
POUR 6" THICK
CONCRETE PAD

BETWEEN PADS.

OUTDOOR EQUIPMENT RACK MOUNTING DETAIL. (TYP.)

BARE 4/0 TO WATER PIPE/GROUND RINGS

BARE 4/0 TO METER RACK

\3/8" X 8'L GROUND ROD.

EXISTING UNDERGROUND
STATION (VAULT).

BARE 4/0 =<

@)

BARE 4/0 TO STATION
CONTROL PANEL

BACKGROUND GROUNDING PLAN \GROUND MAT. SEE DETAIL SHEET.
NO SCALE r

NEMA 4 AREA
SEE SHEET E-6 FOR VAULT DIMENSIONS.

EXISTING PANELBOARD IN NEMA 4 ENCLOSURE. —éP

NEMA 4, 304 STAINLESS
STEEL ENCLOSURE.

H N
. O i, O
O__I=_ c RUNNING

N\ ROCKWELL LED
R PILOT LIGHT.
/ PUSH-TO-TEST.
ON AUlTO C SIZE 0 CONTACTOR
(o) ' WITH 15A CONTACTS.

|—°_|_°—O'-'? FIELD MOUNTED O | | O

TO MCP MANUAL MOTOR TO MCP
O-—= STARTER.

c r . |
TS T Toval

(F)

>

EXHAUST FAN CONTACTOR - WIRING DIAGRAM

NO SCALE
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= EXISTING PANELBOARD. CONNECT NEW LOADS
TO SPARE BREAKERS. INCLUDE IN BID TO
FURNISH, AND INSTALL 10 - 20A, 120V, 1 POLE
BREAKERS IN EXISTING PANELBOARD.

20A

|

DEHUMIDIFIER ﬂzoA

|

LIGHTS ﬂZOA

|

I

OUTLETS ﬂzoA

)

BECK ACTUATOR ﬂ3OA

g

FAN

o

I

I

%

—O O SPARE

120/240V,
SINGLE PHASE

20A

|

20ACF CONTROL PANEL

)

ZOAm SUMP PUMP

|

20 Am HEATER

< 88 FIT-1
20A 2" FIT-2

EXISTING PANELBOARD - PB

EXISTING SUMP PUMP

BATTERY PACK.

MOUNT ON 1"C(3#10) =
STRUT RACK. e — 1"C(3#10)
PB
3/4"C(2/C#18SH) PB W
MCP DEHUMIDIFIER
- 1"C(MFR. CABLE
PB 30A Lo1"c(3#10) ( )
el 1"C(8#14) D 1"C(3#10)
MCP MCP PB
1"C(2-2/C#16SH
( ) 3/4"C(2/C#18SH) 1"C(MFR. CABLE)

TO OUTLET

1"C(3#10)
NEMA 4 AREA  PB ‘%12**

SUMP PUMP

\ MCP

TETRA TECH

www.tetratech.com

1136 OAK VALLEY DRIVE, SUITE 100
ANN ARBOR, MI 48108

PHONE: (734) 665-6000 FAX: (734) 213-3003

/

UNIT HEATER

TO BE REWIRED, =t

BACKGROUND PLAN - POWER/CONTROL

NO SCALE

SEE PHOTOS FOR ELECTRICAL EQUIPMENT LOCATIONS.

\

FURNISH WALL BRACKETS TO
ALLOW FOR ADJUSTMENT OF
FIXTURE. (TYP. ALL FIXTURES)

1"C(2/C#18SH)

ENTRY PUSHBUTTON\ MCP. MCPIMCP

1"C(3#14) EA.

LOCATE SWITCH

WITHIN ARMS REAC

PB
1"C(3#10) EACH
;‘l

PB

\N

EM

EM

<=

WHERE SHOWN ON DRAWINGS AS "NL/BP"
FURNISH FIXTURE WITH INTEGRAL BATTERY
PACK (BP), 90 MINUTE DURATION. (TYP.)

LITHONIA ELM2-LED, 120V AC POWERED,

WHITE HOUSING. NEMA 12, NEMA 4 AREAS.

PROVIDE BATTERIES.

HUBBELL DUAL LITE SEWL SERIES SRWE4X, 120V AC,
NEMA 4/4X RATED, AND SUITABLE FOR INSTALLATION
IN WET LOCATIONS. NEMA 12, NEMA 4 AREAS.
PROVIDE BATTERIES.

LITHONIA LED STRIP LIGHT - 120V AC, NEMA 4 RATED
IN-LINE FUSING, ASYMETRIC LITHONIA - VAP LED, 114

WATTS, WET LOCATION FITTING AS REQUIRED, WITH

SURFACE MOUNT BRACKETS, COVER, AND GUARD AS
REQUIRED, OR CREE EQUIVALENT.

r EF CONTACTOR

/

A
f 1"C(2/C#18SH) 1"C(3#10)
GFl MCP 4D
QQ PB PB @

1"C(3#10)

N
|£| GFI 1"C(8#14)
@] |L 1"C(3#10) MCP

PB

ZS )
H_/
OF HATCH OPENING.

PB

EXHAUST
FAN (EF)
1"C(3#10)
PB-9 LITHONIA NEMA 4 RATED LED VAP SERIES.
/(7000 LUMENS)
1"C(2/C#18SH)
A D—L MCP

"C(E#10) ‘ NEMA 4 AREA
GFI

F

1"C(3#10)
B ,%

GFI

~ 1"C(3#14)
—~ MCP

DUPLEX OUTLET —/

BACKGROUND PLAN - CONTROL

NO SCALE

SEE SHEET E-6 FOR VAULT DIMENSIONS.
SEE PHOTOS FOR ELECTRICAL EQUIPMENT LOCATIONS.

ROD TYPE FLOAT SWITCH.
FURNISHED BY OWNER,

INSTALLED BY CONTRACTOR.
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AS-CONSTRUCTED: JANUARY 2025

gl
<

19.0 ft

17.3 ft

|
Ll

NORTH

NN

\\\\\\\\\
PLAN VIEW

N T

A

Tz

2" FLOW METER

(CITY SUPPLIED)

2'6" SQ. MANHOLE

2" X 6" NIPPLE W/
0.5" ORIFICE
(CITY SUPPLIED)

EXISTING 2" DRAINAGE PIPE FROM SUMP PUMP

Rosemount 8750W Magnetic Flowmeter - Model No.:
8750WDMW1A1FPSB080CA1DA2DWM4G1R05D1AXQ4 2 STREET e !
ELBOW ElBOW |-~~~ "~ """ TTTTmTT oo mmmmmm
e 2" TEE " -
8 ﬁ?ﬁi;\:‘gl{'\\{ﬁEEL DETAIL #2 I 2" SCH 80 - 316 STAINLESS DéTKlIEE_E#Z
3
2" BALL 2" BALL
C(? DOWNTURNED 4" LONG NIPPLE VALVE / VALVE !
O~ (SEE 2" TEE DETAIL #1) ADJUSTABLE PIPE
2" TEE SADDLE SUPPORTS 2" CROSS —
2" X 8" STAINLESS STEEL BLIND DETAIL #1 eeereial 8" BUTTERFLY
VALVE W/
FLANCM AN e et /—
ISOLATION SLEEVES
20f
g"x 8"
N _ |
- GROUT 8" GATE VALVE - MJ X MJ
5 PIPE DIAMETERS (MIN. 2 PIPE DIAMETERS (MIN.) 8" BECK ACTUATED
\ ( ) 8" BUTTERFLY BUTTERFLY VALVE AND VALVE BOX
VALVE W/
\ HAND:WHEEL CENTER W/ MANHOLE
SCALE VARIES - CONTRACTOR TO VERIFY AND IS RESPONSIBLE FOR ALL MEASUREMENTS
< 5.0ft g
WATER PROOF CASTING AND
FRAME TO STOP WATER
LEAKAGE INTO VAULT \
\\ \\\\\\\\\\\\ « 08 k
Y \\
e 5.0 ft ‘\
8" BECK ACTUATED
d:: BUTTERFLY VALVE
— " s
OCS CENTER W/ MANHOLE
8" GATE VALVE
W/ HAND WHEEL
Rosemount 8750W Magnetic Flowmeter - Model No.: 8" BUTTERFLY VALVE
8750WDMW1A1FPSB080CA1DA2DWMAG1R05D1AXQ4 W/ HAND WHEEL
\\\ 2.0ft 20f \

EXISTING 8" DIP

7

8" CL 54 DIP - FL X FL 8" CL54 DIP-FL XPE

8" X 8"
TEE

8" CL 54 DIP - FL X PE I}

8" CL 54 DIP - FLX PE EXISTING 8" DIP

74

AND VALVE BOX

‘\
\\_ GROUT
\ 8" GATE VALVE - MJ X MJ

SCALE VARIES - CONTRACTOR TO VERIFY AND IS RESPONSIBLE FOR ALL MEASUREMENTS

VAULT PLANS - (SHOWN FOR INFORMATION ONLY)

p _
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\N\\\N\\\}\\\\\?&\&K\\\\\\\\\\\\\\\\\\\\

ADJUSTABLE
PIPE SADDLE
SUPPORT

ALL WORK AND MATERIALS SHALL BE IN ACCORDANCE WITH CITY OF KALAMAZOO STANDARD SPECIFICATIONS
FOR WATER MAIN AND SERVICE INSTALLATION 2021, PROJECT PLANS AND PROJECT SPECIFICATIONS

TETRA TECH

www.tetratech.com

1136 OAK VALLEY DRIVE, SUITE 100
ANN ARBOR, MI 48108

PHONE: (734) 665-6000 FAX: (734) 213-3003
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Ou
N

2!
M

LN ONIONNY
—Ii /\ FINISH GRADE.

#4/0 BARE STRANDED
COPPER CABLE. (TYP.)

5/8" X 10' - 0" MIN. CONNECTION TO BE MADE WITH
COPPER CLAD HEAVY DUTY EXOTHERMIC
STEEL RODS. PROCESS OR ENGINEERS

APPROVED COMPRESSION
TYPE CONNECTORS.

Vv
& / TO ADDITIONAL RINGS IF 4
REQD. (TYP. OF 4 PLACES.) ~/

| g _

[\ - S0s LUGs, OO
l \.< GENERATOR \
\ N l
\ N /

S~ {
~—
}\ ~\\ - e
V ALL WIRE #4

/0 BARE Ny

STRANDED COPPER. (TYP.)
NOTES:

ADDITIONAL CONCENTRIC RINGS SHALL BE ADDED AS REQ'D. TO
MEET THE (5) OHM SPECIFIED RESISTANCE. EACH RING TO HAVE
4 GROUND RODS, AND SPACE 10 FEET FROM THE INNER RING.

GROUND MAT

NO SCALE

/— FINISHED GRADE.

2'-6" MIN.

\ \ (.

i = { 95% COMPACTED
4 GRANULAR BACKFILL.
/
/- 1" CONCRETE RIBBON OR 6"
e WIDE YELLOW

POLYETHYLENE MARKING
TAPE .004 THICK. TAPE TO
READ "CAUTION BURIED
ELECTRICAL LINES."

DIRECT BURIAL

/ L\ 3" MIN. SAND BEDDING.
CABLE OR CONDUIT.

TRENCHING DETAIL

NO SCALE

CONCRETE, OR MASONRY.
’/ 'Z' TYPE FITTING.

’, CONCRETE, OR MASONRY.

LEAD, OR MALLEABLE IRON

................... @ EXPANSION CASE. (TYP.)

/ ...... %\ PIPE CLAMPS

~— STRUT *

PLATED LAG SCREWS.

DOUBLE NUT

GALVANIZED BOLT,
WASHER, AND NUT,
(IF LOADING REQ'S.)

}~—— GALVANIZED, OR — BEAM ATTACHMENT. (TYP.)

NOTE: *=STRUT SHALL HAVE A MIN.

WOOD THICKNESS OF .105 INCH, OR 12 GA.
STRUT *
% &
PIPE CLAMPS . —
N
@/‘ \ BEAM CLAMP /
[ @ THREADED ROD
@\_ BEAM CLAMP BUILDING STEEL
N/
STRUT *
BEAM CLAMPS (
- BUILDING STEEL i Fh
BEAM CLAMP | |
Ly |11
1/2" HEX NUT. 1/2" /
1 SQ. WASHER. (TYP.)
BUILDING PIPE CLAMP
STEEL
RN 1/2" THREADM/M i
ROD. (TYP.) | |
by |11
STRUT * @
~ PIPE CLAMPS STRUT *
VERTICALLY RACKED HORIZONTAL RACKED
AND VERTICAL RUNS SUSPENDED RUN
NO SCALE NO SCALE

www.tetratech.com

1136 OAK VALLEY DRIVE, SUITE 100
ANN ARBOR, MI 48108

PHONE: (734) 665-6000 FAX: (734) 213-3003
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GRAPHIC SYMBOLS FOR INSTRUMENTATION ITEMS

SYMBOL

e ><Ogm roo0eeeso OO

N\

> OFF PAGE CONNECTOR

/M
|-

110 )

ST EEstsyiaQl

DESCRIPTION SYMBOL DESCRIPTION
DEVICE MOUNTED ON PANEL FLOW ACTUATED SWITCH - NC
BOARD OR PANEL MOUNTED o
DEVICE - DEVICE MOUNTED INSIDE O:_—.'\ TEMPERATURE SWITCH - NO
PANEL
FIELD OR LOCALLY MOUNTED TEMPERATURE SWITCH - NC
DEVICE
PROGRAMMED FUNCTION NOT LIMIT SWITCH (PROXIMITY TYPE) -
NORMALLY ACCESSIBLE TO %\o NORMALLY OPEN
OPERATOR
PROGRAMMED FUNCTION LIMIT SWITCH (PROXIMITY TYPE) -
ACCESSIBLE THROUGH O=TJ0 NORMALLY CLOSED
OPERATOR'S INTERFACE DEVICE

NORMALLY CLOSED - HELD OPEN

INTERLOCKING LIMIT SWITCH (PROXIMITY TYPE) -
O<© NORMALLY OPEN - HELD CLOSED

PLC INPUT OR OUTPUT POINT =0 @ LIMIT SWITCH (PROXIMITY TYPE) -

EXCLUSIVE OR
CONTROL RELAY CONTACT -

ALTERNATOR NORMALLY OPEN
N CONTROL RELAY CONTACT -
NORMALLY CLOSED
OR
AND @1 LIGHTING ARRESTOR
MOTOR STARTER

ELAPSED TIME INDICATOR
PURGE

COMPLEX LOGIC TIMING RELAY COIL
COMPUTER LOGIC SYSTEM

1 | TIMING RELAY COIL (OFF DELAY)
TERMINAL OR TRANSITION POINT
\@/

FLOAT SWITCH INDICATING LIGHT

VAN
N~
PARTIAL FLUME
Qf-;O\ PUSH-TO-TEST INDICATING LIGHT
MIXER —0
[1]1] BATTERY
SEAL

X2| SECONDARY

X1
O—m—o TRANSFORMER

VARIABLE RESISTOR
PROCESS MACHINERY MOTOR

RESISTOR
VENTURI OR INSERT FLOW TUBE

It

MOLDED CASE CIRCUIT BREAKER

IN-FLOW ELEMENT o o
(PROPELLER TYPE)
IN-LINE FLOW ELEMENT ) SPEED SWITCH
(MAGNETIC TYPE) Sl c MOMENTARY PUSHBUTTON
IN-LINE FLOW ELEMENT OPERATOR - NORMALLY CLOSED
(ULTRASONIC) MOMENTARY PUSHBUTTON

O O | OPERATOR-NORMALLY OPEN

o o SELECTOR SWITCH - NORMALLY
FLOW ORIFICE sy

PUSHBUTTON OPERATOR WITH

TURBIDITY METER MUSHROOM HEAD

0T o

ROTOMETER o—/l/—o SOLENOID OR CLUTCH
o X /O | THERMAL OVERLOAD

el (F) FIELD LOCATED

0—o0 TERMINAL POINT
PHOMER %) TERMINAL
(SB\I/EVII\J_II_ECR:L USE DISCONNECTING T LOW VOLTAGE FUSE
;:\'}"EER&L?AST%NCONTACT ON SII FUSIBLE TERMINAL BLOCK
ENERGIZATION o 5D o (ERTHSTA
TIME CLOSED CONTACT ON \ANANY

DE-ENERGIZATION CONTROL POWER TRANSFORMER

Y Y YN
TIME OPENED CONTACT ON
DE-ENERGIZATION @
FLOAT ACTUATED SWITCH - NO () TWO COIL LATCHING RELAY

FLOAT ACTUATED SWITCH - NC

RECEPTACLE
PRESSURE ACTUATED SWITCH -
NO OFF
HAND y AUTO
PRESSURE ACTUATED SWITCH - Yol o
NC SELECTOR SWITCH OPERATOR

|
| I
| | WITH FUNCTION SHOWN
I
ok

FLOW ACTUATED SWITCH - NO

@)
@)

GRAPHIC SYMBOLS FOR INSTRUMENTATION ITEMS

SYMBOL

FOC-DI(X)

FOC-DO(X)

FOC

0))]
<
<
o
©)
=

Yo ¥eFago I [

T
—

X% RN

DESCRIPTION SYMBOL DESCRIPTION

DISCRETE INPUT TO FIBER

CONVERTER (PROVIDE WITH 120V ANALOG INPUT TO FIBER

AC P/S FIBER CONVERTER TO CONVERTER. FIBER CONVERTER
DISCRETE OUTPUT) (PROVIDE TO ANALOG INPUT (WEED EOTEC
WITH 120V AC P/S (WEED EOTEC- | [FOC-AO(X)| | 2T14/2R14 WITH P/S AS REQUIRED)
2S07/2H07 WITH 120V AC P/S)) QUANTITY (X) AS NOTED ON
QUANTITY (X) AS NOTED ON DRAWINGS

DRAWINGS

FIBER OPTIC CONVERTER - TYPE,

LD STYLE AS NOTED m FLANGED DIAPHRAGM SEAL

FIBER OPTIC PATCH PANEL -
CONNECTORS, AND QUANTITY
AS REQUIRED

GRAPHIC SYMBOLS FOR VALVES

DESCRIPTION SYMBOL DESCRIPTION
STROKE OR POSITION ACTUATOR

CYUNDER (OPENSHUT) o CHECKVALYE

CYLINDER (THROTTLING DX PLUG VALVE

PNEUMATIC DIAPHRAGM OR N BUTTERFLY VALVE, DAMPER OR

POSITIONER (OPEN-SHUT LOUVER

POSITIONER (THROTTLING) S OPERATOR

MOTOR OPERATED (THROTTLING) ELECTRONICALLY CONTROLLED
CHECK VALVE

MOTOR OPERATED (OPEN - SHUT) Sio TWO - WAY SOLENOID VALVE
>k OPERATOR - DETENTED

SLIDE - STOP GATE

THREE - WAY SOLENOID VALVE
SLUICE GATE K OPERATOR
AIR SET ASSEMBLY v FOUR - WAY SOLENOID VALVE

OPERATOR
BALL VALVE PAY
1S MANIFOLD STYLE BLOCK /O

GLOBE VALVE X Mo SOLENOID VALVE - DUAL COILS

GATE VALVE OR KNIFE GATE

NOTE: THE PLC I/0 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<lcHdwnxolvozZzZr XN —ToOmMmMmo O o>

INSTRUMENTATION LINE SYMBOLS

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

AIR LINE/PNEUMATIC SIGNAL PAIR (UTP)-SPEED AS INDICATED

ETHERNET FIBER OPTIC

HYDRAULIC SIGNAL E-FO COMMUNICATIONS SIGNAL
ELECTROMAGNETIC OR SONIC FO PLC REMOTE I/O FIBER OPTIC
SIGNAL COMMUNICATION SIGNAL
SOFTWARE SIGNAL V-FO ETHERNET VIDEO FIBER OPTIC

CONNECTION TO PROCESS, OR
MECHANICAL LINK

|.S.A. STANDARD LETTER FUNCTIONS

FIRST LETTER SUCCEEDING LETTERS
ANALYSIS, ANALOG ALARM
BURNER, FLAME BATCH

CONDUCTIVITY, COMMAND
DENSITY, SPECIFIC GRAVITY

CONTROL (FEEDBACK TYPE)

VOLTAGE PRIMARY ELEMENT

FLOW RATE RATIO

GAGING GLASS

HAND, MANUAL HIGH

CURRENT INDICATE

POWER SCAN

TIME, TIME SCHEDULE CONTROL (NO FEEDBACK)

LEVEL, LIGHT LOW
MOISTURE, HUMIDITY MIDDLE, MODULATE

OVERLOAD ORIFICE

PRESSURE, VACUUM POINT

QUANTITY TOTALIZE, INTEGRATE
RADIOACTIVITY RECORD, PRINT, RECEIVE
SPEED, FREQUENCY, SOLENOID SWITCH

TEMPERATURE, TURBIDITY TRANSMIT, TRANSFORM
MULTIVARIABLE MULTIFUNCTION

VIBRATION, VISCOSITY
WEIGHT, FORCE

VALVE, DAMPER, LOUVER

RELAY, COMPUTE
POSITION DRIVE, ACTUATE

SYMBOL
R

T
AS
DO
GS
HS
NS

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

SBPP
TFBMPP
HVACP
MD
%

< | 0O

M | <

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.)

www.tetratech.com
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OTES:

N
1,

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

MULTIMODE, AND SINGLEMODE FIBER OPTIC, AND COPPER PATCH CABLES, AND ETHERNET PATCH
CABLES SUPPLIED IN THE PROJECT SHALL BE COLORED AS NOTED AT LOWER RIGHT.

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.

PRIOR TO SUBMITTING A BID FOR THE PROJECT, THE BIDDER SHALL VISIT WATER STATION NO.26
TO FIELD VERIFY EXISTING CONDITIONS, AND PROPOSED WORK SHOWN.

IN ADDITION TO PATCH CABLES SUPPLIED FOR THE PROJECT, FURNISH EACH 50-10FT LONG
MULTIMODE DUPLEX FIBER OPTIC PATCH CABLES (LC-LC - PINK, YELLOW, BLUE, ORANGE, GREEN)
CONNECTORS, (TOTAL OF 50 FIBER PATCH CABLES) AND 50-10FT CAT-6 PATCH CABLES FOR
OWNERS USE. (10 OF EACH COLOR) TURN OVER CABLES TO OWNER.

GENERAL CONSTRUCTION NOTES:

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

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 SHALL BE
REMOVED FROM SITE BY CONTRACTOR UNLESS NOTED SHALL 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 SHALL
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 SHALL BE INSTALLED WITH 316
STAINLESS STEEL CHANNEL STRUT. MINIMUM STRUT LENGTH SHALL 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 SHALL BE LABELED
WITH PHENOLIC TAGS (AT BEGINNING TO END) TO INDICATE THE NUMBER OF STRANDS,
ORIGINATION AND DESTINATION. TAGS SHALL BE COLOR CODED ORANGE FOR MULTIMODE.

WHERE NEW CONDUITS SHOWN SHALL 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 SHALL BE INSTALLED SHALL BE CLASSIFIED AS NEMA 4,
UNLESS CALLED OUT OTHERWISE.

RACEWAYS, PULL BOXES AND JUNCTION BOXES SHALL BE INSTALLED WITH 316 STAINLESS STEEL
FASTENERS SUPPORTS, AND THREADED ROD, ETC. (CHANNEL STRUT TO ALSO BE STAINLESS
STEEL). MINIMUM STRUT LENGTH SHALL 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 STARTERS SHOWN SHALL 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, DIELECTRIC, SUITABLE FOR INSTALLATION UNDERGROUND IN WET CONDUIT.

GENERAL NOTES:

1. PRIOR TO SUBMITTING A BID FOR THE WORK DETAILED UNDER THIS CONTRACT, BIDDER SHALL

VISIT WATER STATION NO.26. 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 IN 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 DISCONNECTED

120V IS STILL PRESENT FROM FIELD DEVICES (YELLOW WIRING/ISOLATED INPUT CARDS.)

4. PHENOLIC TAGS ON FACE OF CONTROL PANELS TO 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 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.

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 SHALL BE REMOVED, FROM SITE BY CONTRACTOR.

9. 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/O CABLES.

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

(F)  FIELD MOUNTED, NOT AT STARTER OR OTHER CONTROL PANELS
(S) 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. CONDUIT ENTERING CONTROL PANELS AND ELECTRICAL EQUIPMENT ENCLOSURES SHALL BE
FILLED WITH DUCT SEAL, INCLUDING OPENINGS IN BOTTOM OF PANEL.

15. 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 CABLE BUNDLES ENTERING CONTROL PANELS,

PULLBOXES, ETC.

16. CONTROL WIRES SHALL BE TAGGED WITH THE PLC I/0O ADDRESS IN THE FIELD AND AT THE PANEL.

17. 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.

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

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

20. DESCRIPTIVE NAME TAGS ARE SHALL BE INSTALLED ON EACH FIBER OPTIC PATCH CABLE, PATCH

PANEL, CAT-6 CABLE, AND FIBER OPTIC CABLE.

21. SINGLEMODE AND MULTIMODE SFP MODULES SHALL BE EITHER CISCO OR ROCKWELL STRATIX AS

SHOWN.

22. TAG FIBER OPTIC PATCH CABLES WITH DESCRIPTIVE NAMES.

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 PANEL AND FIELD CONTROL WIRING.
COORDINATE WITH ELECTRICAL CONTRACTOR.

NOTE:

NOTE: /O WIRES/TAGS FOR CONTROL WIRING INSIDE CONTROL PANELS, AND IN FIELD
SHALL BE POLYPROPYLENE.

NOTE: FIBER, AND ETHERNET PATCH
CABLES SHALL BE THE FOLLOWING COLORS

PINK - SCADA/LAN NETWORK

YELLOW - VIDEO NETWORK

BLUE - BUSINESS NETWORK

ORANGE - PLC-I/O NETWORK

GREEN - AUDIO NETWORK (IP INTERCOM)

(6 FEET IN LENGTH MINIMUM, EACH)
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MAIN CONTROL PANEL. (MCP)

0 1 2 3 4 5
COMPACT | 1B16 | OB16 | IF4IH | IF4IH | OF4
LOGIX
5380
L320ER

oo

CAT-6 (TYP.)

|_

L

<

L

24V DC

ON-LINE
UPS

p—— -+

I—e-

24V DC

|— E-NET

E-NET E-NET E-NET

900 MHZ LICENSED
ORBIT RADIO

PROVIDE WEATHERPROOFING KITS
AT TOP, AND BOTTOM OF CABLE.

1/2" COAX CABLE.
l_l_l _1

— YAGI ANTENNA. MODEL NO. RFS CELLWAVE 10108-2.

MOUNT ON 24 FT. - 2" ALUMINUM
SCHEDULE 40 MAST PIPE.

>=—50 FT.

WATER STATION NO.26
SYSTEM CONFIGURATION DRAWING

v S5-N0.8 GREEN INSULATED
= GROUND WIRE. RHW-USE. (TYP.)

\ POLYPHASER ARRESTOR.

- ORBIT RADIO BY SUPPLIED BY OWNER, INSTALLED BY CONTRACTOR. ALL OTHER

EQUIPMENT SHOWN ON SHEET SUPPLIED, AND INSTALLED BY CONTRACTOR.
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NOTE:
1. INSTRUMENTS SHOWN TO BE CALIBRATED, AND COMMISSIONED BY
CONTRACTOR.

2. ZS-1LIMIT SWITCH, AND NEMA 4 PUSH BUTTON SUPPLIED, AND
INSTALLED BY CONTRACTOR.

@)

w

6/19/2025 3:14:30 PM - \TT.LOCAL\IER\PROJECTS\ANN ARBOR\IER\19743\200-19743-25005\CAD\SHEETFILES\I-4_PROCESS FLOW DIAGRAM.DWG - SHANK, JASON
>

INSTRUMENTS FURNISHED BY OWNER.

2"
MCP

MCP  MCP

ASHCROFT P/l
\ 0-100 PSI
o Ulele

1/2" SENSING LINE

I
~

MCP

1/2" SENSING LINE

BRASS BALL ISOLATION VALVE

INLET &

(-0-Or

8"
0-1200 GPM

BRASS BALL ISOLATION VALVE L % .

ACTUATOR FURNISHED BY OWNER. /

PARTIAL PROCESS FLOW DIAGRAM

® OUTLET

RULE 35A-GRA

VAULT FLOODED

ROD TYPE
FLOAT SWITCH.

PYROMATION 2215-RBF18L3-T-440-385U-S (0-150°F)
(TYP.) FURNISH WITH 6' X 6' PYVC SCHEDULE 80
BOX, AND MOUNT ON FACE OF BOX. (TYP.)

MCP

7Y S
7 OGN

VAULT TEMPERATURE

PUSHBUTTON IN NEMA 4 ENCLOSURE.

SAMPLE PICTURE

- STI/OMRON MA 2DPC4 SERIES, NEMA 4
INDUSTRIAL RATED LIMIT SWITCH. \ /
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/— NAMETAG
/L

- \

L \

PAINT ENCLOSURE
SHERWIN-WILLIAMS

PILLAR WHITE.“

VENT/COVER (TYP.)

PROVIDE PANEL WITH
SUNSHIELDS, AND PAINT PANEL,

CONTINUOUS HINGE

/— DOOR KEY LOCKED

VENT/COVER (TYP.)

\ PAINT ENCLOSURE WHITE

LINE ENCLOSURE WITH
RIGID INSULATION. (TYP.)

LOCATE BATTERIES AT
BOTTOM OF ENCLOSURE

MAIN CONTROL PANEL (MCP) LAYOUT

NEMA 4 ENCLOSURE (304 STAINLESS STEEL, PAINTED WHITE)
SIZE: 48"H X 48"W X16"D (MIN.)

SURGE SURPRESSOR

3 X 4 DUCT \|:::::|
comPACT | 1B16 |oB16 | IFIH | IFIH | OF4
LOGIX
5380
DISCRETE L320ER
TERMINAL
BLOCKS/FUSES\
4 X4 DUCT
3 3
X X
4 4
D D
U U
C C
T T
4 X4 DUCT \\-
PANDUIT WIRE
ANALOG/ 24V DC POWER SUPPLY DUCT. (TYP.)
TERMINAL /_
BLOCKS
P/S /
Acun BREAKERS \
N\=DC-UPS
4 X4 DUCT
MIDDLE RIGHT SIDE

GENERAL SUBPLATE LAYOUT

PAINT INSIDE: GLOSS WHITE.

NOTE: NOT ALL SUBPLATE DEVICES ARE SHOWN. SEE WIRING
DIAGRAM FOR ADDITIONAL REQUIREMENTS.

AND SUNSHIELDS PILLAR WHITE.

LINE
NO.

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

30

31

32

33

34

35

36

37

38

39

40

A-B 1489-M SERIES. (TYP.)
20A
=~ 120V AC FROM
o PANELBOARD
s O
— = LED
¢Q—-0 O0—0" O 20W
@—o PANEL POWER
cB6 SOLA SDN-C
20A 9
N
—O O O Q O @ 24V DC POWER SUPPLY
CB-8 =L g>—N0.12 BROWN
15A -
— 10N_k |_——SOLA 24V DC-UPS (SDU 20-24) WITH
24V DC v BATTERY/MODULES AS SHOWN.
12 NO.12 BLUE
10
©
v A= + - v £
o # 15A 13 + - O ”
3 a |
_o o—p
P14 P NO.12 AWG. (BROWN)
+ pr— -
O Olgl® O SOLA BATTERY PACKS. (TYP. OF 2) SDU-24-BAT.
°R HEAVY DUTY RELAY 15A RATED CONTACTS.
¢ 14
UPS BYPASS RELAY
o | /—CB-15 © |
e e
o—4- O RACK POWER SUPPLY
CB-16 7A VF 16
N
O SPARE
CB-17 5A o Vr 17 O
N
O—e 24V DC MOD POWER
CB-18 s © VF 18 O
N
O—e 24V DC SA FEED POWER
CB-19 sn © Vr 9 O
N
O—e STRATIX SWITCH
CB-20 s © VF 20 O
N
O SPARE
CB-21 24 © I_ 1 O
N
O—e SPARE
CB-22 24 © VF 29 O
N
SPARE
CB-23 n © Vrzs O O-¢
N
O—e 24V DC LOOP POWER
CB-24 on © VF 24 O
N
O SPARE
CB-25 A OV o O
N
o \,r O O_T SPARE
CR-26 + -
20A
N
O O T (u) @ OUTLET
(w @ OUTLET
CR-29 ROCKWELL 1606XLE240E 24V DC POWER SUPPLY.
10A
24V DC POWER
o o OSUPPLY 10A MIN: ¢
CB-30~_ 10A
N
—O O
CR-32
5A
N
O O O O PLC INPUTS POWER
CR-33
5A
N
ro o O PLC OUTPUTS POWER
L1 N

LINE

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

24V DC

COMPACT LOGIX PROCESSOR
5380-L320ER

RACK 0
SLOTO
RUNO /oo
FORCED OKo
BATT@  DCHOO
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e ® @
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| 10102
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RUNNING

SPARE

SPARE

SPARE

SPARE
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ELECTRICAL TO PROVIDE GROUND

ROD OR GROUND TO WATER 1/8" WIDE GROUND RING -
PIPE WITH 1/4" WIDE BRAIDED WIRE 4"DIA & BELOW (TYP)
(SEE NOTE 2)
— ﬁ I $
SEE NOTE 4 — RATE
SEE NOTE 5 INDICATOR
(SEE NOTE 3)
3/4"C(3#12) 1 4-20mA D-C
SIGNAL TO
RECEIVING DEVICE
3/4"C(2/C-#18 SHLD)
H TRANSMITTER (NOTE 1)
o
n

GROUP WALL MOUNT

FLOOR
AN

NOTES:

1. LOCATION FOR TRANSMITTERS NOT INTEGRALLY MOUNTED ON THE FLOW METER.
2. GROUND MAGMETER AS INSTRUCTED BY THE VENDOR.

3. INSTALL SEPARATELY MOUNTED INDICATOR. NOT REQUIRED ON INDICATING
WALL MOUNTED TRANSMITTERS.

4. POWER WIRING, 3/4"C(4#12) OR AS SUPPLIED BY MANUFACTURER.

5. SIGNAL WIRING, 3/4"C(6/C-#18SHLD.) OR AS SUPPLIED BY MANUFACTURER.

MAGNETIC FLOW METER INSTALLATION

SEE "DEVICE BOX CONDUIT DETAIL" FOR INSTALLATION
NO SCALE

PROVIDE WITH WEATHERPROOF

CAP. (TYP. ALL NEW MAST PIPES.) WEATHERPROOF
CONNECTION.
NEW YAGI ANTENNA.
] I:I — GROUND MAST PIPE
WITH NO.6 GREEN
INSULATED RHW-USE
NEW 24 FT. - 2" ALUMINUM MAST PIPE. GROUND WIRE. (TY7)

STACK AS REQUIRED TO SUIT MAST
PIPE INSTALLATION. 316 STAINLESS
STEEL STRUT (12" LONG).

EXISTING BUILDING, OR PANEL. \

\ NOTE: GROUND MAST PIPE

/47f/ SECURE MAST PIPE WITH 316
STAINLESS STEEL STRUT, AND
SUPPORTING HARDWARE.

WITH NO.6 AWG GREEN
INSULATED WIRE. CONNECT
TO NEW GROUND RODS.
SEAL OPENINGS IN WALL
316 STAINLESS STEEL STRUT (12" LONG MINIMIUM) N WITH SILICONE. (TYP.)
COAX CABLE TO NEW RADIO. — /I
'Y J/
V
/ N SILICONE THESE CONNECTIONS.

SEAL PANEL PENETRATIONS WITH
GASKETS, AND WATER TIGHT HUBS. (TYP.)

2" PVC SCHEDULE 40 SLEEVE THRU WALL.

NEW 2" SCHEDULE 40 ALUMINUM
MAST PIPE DETAIL

NO SCALE
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