
ORIFICE

DISPLACEMENT

POSITIVE-

VORTEX

V-CONE

THERMAL

BATCH

CORIOLIS

MAGNETIC

PADDLE WHEEL

ROTAMETER

BUBBLER

CAPACITANCE

ELECTRODE

FLOAT

INVERTED COLUMN

RADAR PTOF

RADAR TDR

ULTRASONIC

GAUGE

PRESSURE SWITCH

KNIFE

SLIDE

SLUICE

STOP

SLIDE

SLUICE

STOP

FLAP

WEIR

PARSHALL

LEOPOLD-LAGCO

PALMER-BOWLUS

TRAPEZOIDAL

CUTTHROAT

REGULAR

w/ END CONTRACTIONS

RECTANGULAR

TURBINE
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OR FLOW NOZZLE
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PRESSURE
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SANITARY
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PE

PSH

PRESSURE SWITCH
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MANOMETER

PRESSURE DIFFERENTIAL PRESSURE PRESSURE SEALS
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PDSL

PDE
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DIFFERENTIAL

GAUGE

PE

PIT

TRANSMITTER

PRESSURE

SWITCH

PRESSURE

DIFFERENTIAL
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PRESSURE
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PISTON

WEIRS

SIDE VIEW PLAN VIEW
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N
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SIDE VIEW PLAN VIEW

w/o END CONTRACTIONS

RECTANGULAR

w/o END CONTRACTIONS

RECTANGULAR

w/ END CONTRACTIONS

RECTANGULAR

(TRIANGULAR)

V-NOTCH

(TRIANGULAR)

V-NOTCH

(CIPOLLETTI)

TRAPEZOIDAL

(CIPOLLETTI)

TRAPEZOIDAL

PRESSURE/VACUUM

EXAMPLE

GATES

PITOT TUBE

ANNUBAR
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THERMOMETER

HYDRAULIC

STRAIN GAUGE
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TEMPERATURE
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PROCESS SWITCHES HAND SWITCHES RELAYS MISCTERMINAL BLOCKS I/O

CLOSE ON RISING LEVEL

FLOAT SWITCH

OPEN ON RISING LEVEL

FLOAT SWITCH 

CLOSE ON RISING PRESSURE

PRESSURE SWITCH 

OPEN ON RISING PRESSURE

PRESSURE SWITCH 

CLOSE ON RISING TEMPERATURE

TEMPERATURE SWITCH 

OPEN ON RISING TEMPERATURE

TEMPERATURE SWITCH 

CLOSE ON INCREASE IN FLOW

FLOW SWITCH 

OPEN ON INCREASE IN FLOW

FLOW SWITCH 

OPEN ON RISING VIBRATION

VIBRATION SWITCH 

CLOSE ON RISING VIBRATION

VIBRATION SWITCH 

OPEN ON HIGH TORQUE

TORQUE SWITCH

THREE POSITION SELECTOR SWITCH 

TWO POSITION SELECTOR SWITCH 

MUSHROOM HEAD PUSHBUTTON

MAINTAINED CONTACT

PUSH-PULL PUSHBUTTON

PULL CORD SWITCH

IN PLC/PCM PANEL

TERMINAL 

IN MOTOR CONTROL CENTER

TERMINAL 

VARIABLE FREQUENCY DRIVE

IN LOCAL STARTER CONTROL PANEL OR

TERMINAL 

AT FIELD DEVICE

TERMINAL 

IN FIELD PANEL

TERMINAL 

IN (USER CHOICE)

TERMINAL 

DIGITAL BUS CONNECTOR

a = INPUT OR OUTPUT AS INDICATED

PLC DISCRETE

DIGITAL BUS

SOLENOID

M = TYPE

METER UNIT 

MOTOR

CIRCUIT BREAKER

DISCONNECT

FUSE

* - MOTOR TAG I.D.

MOTOR WINDING HEATER 

VARISTOR

CAPACITOR

RESISTOR

BATTERY

DIODE

OVERLOAD CONTACT

DRAWOUT CONNECTION

GROUND

LIGHTNING ARRESTOR

a =  INPUT OR OUTPUT AS INDICATED

PLC ANALOG

IN RTU

TERMINAL 

STOP-LOCKOUT PUSHBUTTON

SPRING-RETURN

SPACE HEATER

ELAPSED TIME METER

PADLOCK SWITCH 
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a
 

 

b

c

d

 

 

 

 

 

 

 

 

 

a

 

ANALOG

a

 

DIGITAL

BUS

 

 

 

 

M

 

 

 

 

 

 

MWH-*

 

H4H2H3H1

X1 X2

KI-*

ETM

HP

 

 

 

 

 

 

xoo

  

CLOSE ON HIGH TORQUE

TORQUE SWITCH

NCTC

 

 

 

 

 

 

NCTO

 

 

 

NOTC

 

 

 

NOTO

CONTROL CONTACT

NORMALLY CLOSED

CONTROL CONTACT

NORMALLY OPEN

TIMED CLOSING

NORMALLY OPEN 

TIME DELAY CONTACT

TIMED OPENING

NORMALLY CLOSED

TIME DELAY CONTACT

TIMED OPENING

NORMALLY OPEN

TIME DELAY CONTACT

TIMED CLOSING

NORMALLY CLOSED

TIME DELAY CONTACT

LIMIT SWITCH

NORMALLY CLOSED

HELD OPEN LIMIT SWITCH

NORMALLY CLOSED

LIMIT SWITCH

NORMALLY OPEN

HELD CLOSED LIMIT SWITCH

NORMALLY OPEN

MOMENTARY PUSHBUTTON

NORMALLY OPEN

MOMENTARY PUSHBUTTON

NORMALLY CLOSED

TRANSFORMER

CONTROL POWER

HEATERS

MOTOR OVERLOAD

PROTECTION

TRANSIENT SURGE

CLOSED IN

x - DENOTES POSITION CONTACTS

x - DENOTES POSITION CONTACTS

x - DENOTES POSITION CONTACTS

x - DENOTES POSITION CONTACTS

CLOSED IN

CLOSED IN

CLOSED IN

= DESCRIPTIONd

= TIMING RANGE/SETTINGc

   TDOFF - TIME DELAY ON DEENERGIZATION

= TDON - TIME DELAY ON ENERGIZATIONb

MOTOR STARTER COIL - REVERSE-R

MOTOR STARTER COIL - FORWARD-F

MOTOR STARTER COIL - HIGH SPEED-H

MOTOR STARTER COIL - LOW SPEED-L

MOTOR STARTER COIL-M

TIME DELAY RELAY-TD

CONTROL RELAY-CR

= TYPEa

RELAY COIL

ETHERNET-* = E

FOUNDATION FIELDBUS H2-* = H2

FOUNDATION FIELDBUS H1-* = H1

PROFIBUS DP-* = DP

PROFIBUS PA-* = PA

DEVICENET-* = D

INDICATORS

a

H
HORN

C = CLEAR

M = MAGENTA

B = BLUE

A = AMBER

W = WHITE

G = GREEN

R = RED

a = LENS COLOR

BEACON

 

 

*

 

 

 

 

 

C = CLEAR

Y = YELLOW

B = BLUE

A = AMBER

W = WHITE

G = GREEN

R = RED

a = LENS COLOR

PILOT LIGHTa

 

 

 

a
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31 DROPS FIREWALL

OFFICE COMPUTERS/PRINTERS

OFFICE COMPUTERS/PRINTERS

SWITCH

ETHERNET

INTERNET
AUTO

DIALER

ADMINISTRATION BLDG

WEB E-MAIL

ETHERNET

SWITCH

AP-1

SCADA WORKSTATIONPT-1REDUNDANT SCADA SERVERS

F-EN-1400A

F-EN-610

PUMP ROOM

HEADWORKS

OI-610

PLC-610

BLOWER BUILDING NO. 3

VCP-610

W-EN-610A

W-EN-610B

HMI-611

PLC-611

VCP-611

W-EN-611A

W-EN-611B

HMI-612

PLC-612

VCP-612

W-EN-612A

W-EN-612B

MODEL 1000

HMI-613

PLC-613

VCP-613

W-EN-613A

W-EN-613B

HMI-614

PLC-614

VCP-614

W-EN-614A

W-EN-614B

HMI-615

PLC-615

VCP-615

W-EN-615A

W-EN-615B

PCM-1300

W-EN-1300A

JAB

3800

JAA

3800

POWER METERS

CHEMICAL BLDG

FINAL CLARIFIER CHEMICAL BLDG U.V. BUILDING

MAINTENANCE BLDG

SCREENING

HEADWORKS 

HMI-202

ELEV. 4295

LCP-202

HMI-201

LCP-201

F-EN-400

F-EN-2302

F-EN-1001

F-EN-300

F-EN-1700

W-EN-201W-EN-202

F-EN-200

F-EN-605B

HMI-610

W-EN-610C

UPS UPS UPS UPS UPS

F-EN-301

UPS

UPS

HMI-2302

PLC-2302

PCM-2302

ETHERNET

SWITCH

EH-2302

W-EN-2302A

W-EN-2302B

UPS

HMI-2301

PLC-2301

PCM-2301

EH-2301

W-EN-2301A

W-EN-2301B

HMI-2500

PLC-2500

PCM-2500

EH-2500

W-EN-2500A

W-EN-2500B

UPS
ETHERNET

SWITCH

ETHERNET

SWITCH

HMI-300

PLC-300

PCM-300

EH-300

W-EN-300A

W-EN-300B

CONTROL BLDG.

THICKENER 

HMI-301

PLC-301

PCM-301

EH-301

W-EN-301A

W-EN-301B

DAF BLDG.

UPSETHERNET

SWITCH

ETHERNET

SWITCH

UPS

HMI-200

PLC-200

PCM-200

EH-200

W-EN-200A

W-EN-200B

UPS

BLDG. NO. 1

BLOWER BLDG.

ETHERNET

SWITCH

HMI-400

PLC-400

PCM-400

EH-400

W-EN-400A

W-EN-400B

UPS

OI-605

PLC-605

PCM-605

EH-605

W-EN-605A

W-EN-605B

ELECTRICAL ROOM

BIOREACTOR NO. 5 

NO. 2

BLOWER BUILDING 

SUPPLEMENTAL AIR 

ETHERNET

SWITCH
ETHERNET

SWITCH

UPS

F-EN-600A

EH-610

ETHERNET

SWITCH

SWITCHGEAR

480V 

ES-1

SWITCHGEAR

480V 

ES-2

UPS

ETHERNET

SWITCH

ETHERNET

SWITCH

ETHERNET

SWITCH

ETHERNET

SWITCH

F-EN-100DF-EN-100C

ABANDONED IN PLACE

HMI

PLC

PCM

UPS

PUMP STATION

UTILITY WATER

ETHERNET

SWITCH

BUILDING

SOLIDS HANDLING

FACILITY

THERMAL DRYING

ETHERNET

AGGREGATOR

F-EN-2301

F-EN-1701

F-EN-2500

MODEL 1000

TO PCM-600A

F-EN-2100

F-EN-610A

MODBUS RTU

3

PCM-100

SEE DRAWING GI-02

FOR ADDITIONAL DETAIL

PCM-110

OI-605

PLC-2100

PCM-2100

EH-2100

GRIT BUILDING

ETHERNET

SWITCH

UPS

KEY NOTES:#

PATCH PANEL. 

FOR THE CLARIFIER BUILDING, THE REMAINING 8 ARE SPARE.  TERMINATE ALL FIBER OPTIC STRANDS ON 

ANOTHER FIBER PATCH PANEL, TWO OF THOSE STRANDS ARE DEDICATED FOR RAS-2, TWO ARE DEDICATED 

STRANDS AT RAS-1 AT ITS OWN FIBER PATCH PANEL. THE OTHER CABLE TERMINATES 12 STRANDS ON 

FURNISH AND INSTALL TWO 12-STRAND SINGLE MODE FIBER OPTIC CABLES. ONE CABLE TERMINATES 12 2.

FURNISH AND INSTALL 12-STRAND SINGLE MODE FIBER OPTIC CABLE.1.

RAS-2

HMI-1500

PLC-1500

PCM-1500

ETHERNET

SWITCH

EH-1500

W-EN-1500A

W-EN-1500B

UPS

RAS-1

PLC-1400

PCM-1400

ETHERNET

SWITCH

EH-1400

W-EN-1400A

UPS

F-EN-1500 11

SEE DRAWING GI-03 FOR 

ADDITIONAL DETAIL 

SEE DRAWING GI-03 FOR 

ADDITIONAL DETAIL 

F-EN-1400B2

4

OWNER.

TERMINATE ALL FIBER OPTIC STRANDS ON PATCH PANEL. COORDINATE LOCATION OF PATCH PANEL WITH 

PROVIDE NEW RACK-MOUNTED FIBER OPTIC PATCH PANEL SIZED FOR 24 STRANDS SINGLE MODE FIBER. 5.

FURNISH AND INSTALL TWO 12-STRAND SINGLE-MODE FIBER OPTIC CABLES. 4.

TERMINATE ALL FIBER OPTIC STRANDS ON PATCH PANEL. 

CABLE, INCLUDING PATCH PANEL CONNECTOR PLATES AND ETHERNET SWITCH TRANSCEIVER MODULES.  

PROVIDE ALL NECESSARY HARDWARE FOR TERMINATION AND CONNECTION OF SINGLE MODE FIBER OPTIC 3.

5

SEE DRAWING GI-04 FOR 

ADDITIONAL DETAIL 

SEE DRAWING GI-02

FOR ADDITIONAL DETAIL

F-EN-101A

GENERAL NOTES:

OTHERWISE INDICATED. 

AND ELECTRICAL WORK SHOWN ON THIS DRAWING UNLESS 

THE CONTRACTOR SHALL PROVIDE ALL MECHANICAL, PROCESS, 1.
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SPLITTER

SIGNAL

SPLITTER

SIGNAL

HSD

HW-P2

HOA

HSS

HW-P2

SPEED

VFD - HW - P2
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POWER SUPPLY

24 VDC, 11 W
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T

CPU WITH iCLIENT

TOUCH SCREEN

(BUBBLER)

LITA-HWP

WETWELL A

(BUBBLER)

LITB-HWP

WETWELL B

T
O
 V

F
D
 P

L
C
'S

VFD ENCLOSURE

HW-P2

ETHERNET

RESTART

S
T

A
T
IO

N
 

M
G

R

ETM001

ETHERNET OK

LAN OK

LOG EMPTY

S
E

R
IA

L
 

B
U

S
 

T
R

A
N

S
M
IT

T
E

R

LRE001

EXPANSION

ACTIVE

EXP OK

DEVICENET

NET POWER

MOD STATUS

NET STATUS

MASTER

PCM-100

PLC-102

PLC-103PLC-102

LITB - HWP

LITA - HWP

LITB - HWP

LITA - HWP

PLC-100   

SPLITTER

SIGNAL

SWITCH

LOW LEVEL

WETWELL A

T
O
 V

F
D
 P

L
C
'S

T
O
 V

F
D
 P

L
C
'S

SPLITTER

SIGNAL

SWITCH

LOW LEVEL

WETWELL B

T
O
 V

F
D
 P

L
C
'S

3

LOI

SECTION

CONTROL 

HW-P2/P3

VFD - HW - P3

VFD ENCLOSURE

HW-P3

VFD - HW - P4

VFD ENCLOSURE

HW-P4

VFD - HW - P5

VFD ENCLOSURE

HW-P5

VFD - HW - P6

VFD ENCLOSURE

HW-P6

LOI

PROFINET

 

VFD - HW - P7

VFD ENCLOSURE

HW-P7

PROFINET

 

KEY NOTES:#

DEDICATED ETHERNET SWITCH, PLC, AND LOI.

PROVIDE SEPARATE 120VAC CIRCUITS FOR PUMP 2 AND PUMP 3 11.

VFD REPLACEMENT PROJECT.

PROPOSALS FOR CONTROL SYSTEM INTEGRATION SERVICES FOR 

PART OF OWNER'S SCOPE AS DESCRIBED IN REQUEST FOR 10.

UNMANAGED ETHERNET SWITCH AS SPECIFIED IN SECTION 17733.9.

FOR APPROXIMATE ENCLOSURE DIMENSIONS. 

REQUIRED BY DIVISION 17 SPECIFICATIONS.  SEE DRAWING 1E-01 

SWITCH, LOI, AND ALL OTHER CONTROL PANEL COMPONENTS 

PROVIDE CONTROL SECTION ENCLOSURE WITH PLC, ETHERNET 8.

ETHERNET GLOBAL DATA (EGD) PROTOCOL.7.

STRANDS ON PATCH PANEL. 

FIBER OPTIC PATCH PANEL.  TERMINATE ALL FIBER OPTIC 

PROVIDE NEW SINGLE-MODE CONNECTOR PLATES FOR EXISTING 6.

CABLE.  

FURNISH AND INSTALL ONE 24-STRAND SINGLE-MODE FIBER OPTIC 5.

PROVIDE SINGLE-MODE FIBER OPTIC PATCH CABLE. 4.

SECTION 17733.

PROVIDE NEW 48-PORT ETHERNET SWITCH AS SPECIFIED IN 3.

PROVIDE  UPGRADED PLC CPU AS SPECIFIED IN SECTION 17720.2.

REMOVE EXISTING EQUIPMENT AND RETURN TO OWNER.1.

LOI

LOI LOI LOI

1 1
PLC-103 PLC-104

SECTION

CONTROL 

HW-P4

PLC-105

SECTION

CONTROL 

HW-P5

PLC-106

SECTION

CONTROL 

HW-P6

PLC-107

SECTION

CONTROL 

HW-P7

PANEL

FIBER PATCH 
6

4

PCM-110

5

2

7

9

8

7

9

8

7

9

8

7

9

8

7

9

8

7

9

8

10 10

PROFINET

 

PROFINET

 

10 10

PROFINET

 

PROFINET

 

10 10

10

10

10

10

11

HSD

HW-P3

HOA

HSS

HW-P3

SPEED

HSD

HW-P4

HOA

HSS

HW-P4

SPEED

HSD

HW-P5

HOA

HSS

HW-P5

SPEED

HSD

HW-P6

HOA

HSS

HW-P6

SPEED

HSD

HW-P7

HOA

HSS

HW-P7

SPEED

GENERAL NOTES:

OTHERWISE INDICATED. 

AND ELECTRICAL WORK SHOWN ON THIS DRAWING UNLESS 

THE CONTRACTOR SHALL PROVIDE ALL MECHANICAL, PROCESS, 1.
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RAS-1 PUMP STATION

PLC-1400

PCM-1400

EH-1400

ETHERNET

SWITCH

UPS

1

1

GI-06

ETHERNET SWITCH

ADMINISTRATION BLDG

 

 

3

GI-06

EH2302

CHEMICAL BLDG

FINAL CLARIFIER

 

PROFINET

 

F-EN-2302
F-EN-1400A/B

VFD-1401 VFD-1402 VFD-1403 VFD-1404 VFD-1405 VFD-1406 VFD-1601 VFD-1602 VFD-1603

KEY NOTES:#

FOR VFD REPLACEMENT PROJECT.

PROPOSALS FOR CONTROL SYSTEM INTEGRATION SERVICES 

PART OF OWNER'S SCOPE AS DESCRIBED IN REQUEST FOR 9.

TERMINATE ALL FIBER OPTIC STRANDS ON PATCH PANEL.8.

FIELD WIRING AND RELABEL THOSE I/O POINTS AS SPARE.

FOR PUMPS WITH NEW VFD, REMOVE EXISTING HARDWIRED I/O 

PROFINET DATA NETWORK, AS SHOWN ON THE P&ID DRAWINGS. 

CONTROL AND MONITORING OF NEW VFDS WILL BE VIA 7.

SECTION 17733.

PROVIDE NEW 48-PORT ETHERNET SWITCH AS SPECIFIED IN 6.

DESCRIPTIONS WITH THE OWNER.

SPECIFIED IN SECTION 17720. COORDINATE I/O SIGNAL TAGS AND 
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