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SP-MCC-B, 600 AMP, 480V, 3Ø, 3WIRE, 60 HZ, 65KAIC
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SP-MCC-E ELEVATION
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SP-MCC-E, 600 AMP, 480 VOLT, 3-PHASE, 3-WIRE, 60 HZ, 65KASC
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SWITCH

SP-MCC-E, 600 AMP, 480 VOLT, 3-PHASE, 3-WIRE, 60 HZ, 65KASC
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CONDUIT SCHEDULE 12/1/25

MCC REPLACMENT PROJECT

NUMBER DWG SIZE # SIZE TYPE # SIZE TYPE DESCRIPTION CONNECTING
SEGMENTS

A1010 3 #10 XHHW-2 1 #10 XHHW-2 FR: ROOF EVAP COOLER
TO: HW-MCC-​B

3 #10 >> ROOF EVAP COOLER POWER

A1012 3 #12 XHHW-2 1 #12 XHHW-2 FR: SUMP PUMPS 1 & 2
TO: HW-MCC-​B

3 #12 >> SUMP PUMPS 1 & 2 POWER

A1014 3 #12 XHHW-2 1 #12 XHHW-2 FR: LHW-2-​A
TO: HW-MCC-​B

3 #12 >> LHW-2-​A POWER

A1025 3 250 XHHW-2 1 #2 XHHW-2 FR: HW-VFD-​5
TO: HW-MCC-​B

3 250 >> HW-VFD-​5 POWER

A1026 3 250 XHHW-2 1 #2 XHHW-2 FR: HW-VFD-​5
TO: HW-MCC-​B

3 250 >> HW-VFD-​5 POWER

A4101 1 CAT6 1 #14 XHHW-2 FR: HW-MCC-​A
TO: PCM-100

1 CAT6 >> HW-MCC-​A NETWORK

A4201 1 CAT6 1 #14 XHHW-2 FR: HW-MCC-​B
TO: PCM-100

1 CAT6 >> HW-MCC-​B NETWORK

A4202 2 #12 XHHW-2 1 #12 XHHW-2 FR: HW-MCC-​B
TO: PCM-100

2 #12 >> ETHERNET SWITCH POWER

A4102 2 #12 XHHW-2 1 #12 XHHW-2 FR: HW-MCC-​A
TO: PCM-100

2 #12 >> ETHERNET SWITCH POWER

E1015 6E-01 3 #4/0 XHHW-2 1 #2 XHHW-2 FR: UWP-3311
2 #12 XHHW-2 TO: CC-MCC-​A
2 #14 XHHW-2 3 #4/0 >> UWP-3311 POWER

2 #12 >> MWH-3311
2 #14 >> TSH-3311

E1016 6E-01 3 #4/0 XHHW-2 1 #2 XHHW-2 FR: VFD-3311
2 #12 XHHW-2 TO: CC-MCC-​A
4 #14 XHHW-2 3 #4/0 >> P-3311 POWER

2 #12 >> MWH-3311
2 #14 >> TSH-3311
2 #14 >> PSH-3311 CONTROL E4058

E1017 6E-01 3 250 XHHW-2 1 #2 XHHW-2 FR: VFD-3311
TO: CC-MCC-​A

3 250 >> VFD-3311 POWER

E1021 6E-01 3 #1/0 XHHW-2 1 #6 XHHW-2 FR: UWP-3313
2 #12 XHHW-2 TO: CC-MCC-​A
2 #14 XHHW-2 3 #1/0 >> UWP-3313 POWER

2 #12 >> MWH-3313
2 #14 >> TSH-3313

E1022 6E-01 3 #1/0 XHHW-2 1 #6 XHHW-2 FR: VFD-3313
2 #12 XHHW-2 TO: CC-MCC-​A
4 #14 XHHW-2 3 #1/0 >> P-3313 POWER

2 #12 >> MWH-3313
2 #14 >> TSH-3313
2 #14 >> PSH-3313 CONTROL E4060

E1023 6E-01 3 #1/0 XHHW-2 1 #6 XHHW-2 FR: VFD-3313
TO: CC-MCC-​A

3 #1/0 >> VFD-3313 POWER

E1200 6E-01 3 #12 XHHW-2 1 #12 XHHW-2 FR: PMP-971
TO: CC-MCC-​A

3 #12 >> PMP-971 POWER

E4058 6E-01 2 #14 XHHW-2 1 #14 XHHW-2 FR: PSH-3311 E1016
TO: CC-MCC-​A

2 #14 >> PSH-3311 CONTROL

E4060 6E-01 2 #14 XHHW-2 1 #14 XHHW-2 FR: PSH-3313 E1022
TO: CC-MCC-​A

2 #14 >> PSH-3313 CONTROL

CONDUIT SCHEDULE 12/1/25

MCC REPLACMENT PROJECT

NUMBER DWG SIZE # SIZE TYPE # SIZE TYPE DESCRIPTION CONNECTING
SEGMENTS

E4100 6E-01 6 #14 XHHW-2 1 #14 XHHW-2 FR: ATS (CC-MCC-​B)
TO: PCM-3300

6 #14 >> ATS (CC-MCC-​B) CONTROL

E4101 6E-01 6 #14 XHHW-2 1 #14 XHHW-2 FR: ATS
TO: PCM-3300

6 #14 >> ATS CONTROL

E4102 6E-01 2 #12 XHHW-2 1 #12 XHHW-2 FR: CC-MCC-​A
TO: PCM-3300

2 #12 >> ETHERNET SWITCH POWER

E6000 6E-01 1 CAT6 1 #14 XHHW-2 FR: CC-MCC-​A
TO: PCM-3300

1 CAT6 >> CC-MCC-​A NETWORK

N4101 1 CAT6 1 #14 XHHW-2 FR: RW-MCC-​A
TO: AUXILIARY NETWORK PANEL

1 CAT6 >> RW-MCC-​A NETWORK

N4102 2 #12 XHHW-2 1 #12 XHHW-2 FR: RW-MCC-​A
TO: AUXILIARY NETWORK PANEL

2 #12 >> ETHERNET SWITCH POWER

N4201 1 CAT6 1 #14 XHHW-2 FR: RW-MCC-​E
TO: AUXILIARY NETWORK PANEL

1 CAT6 >> RW-MCC-​E NETWORK

N4202 2 #12 XHHW-2 1 #12 XHHW-2 FR: RW-MCC-​E
TO: AUXILIARY NETWORK PANEL

2 #12 >> ETHERNET SWITCH POWER

N4301 4 CAT6 1 #14 XHHW-2 FR: RW-MCC-​EA
TO: RW-MCC-​E

4 CAT6 >> RW-MCC-​EA NETWORK

P4120 17E-01 2 #12 XHHW-2 1 #12 XHHW-2 FR: RW-MCC-​E2 P4122
TO: CONDUIT TEE

2 #12 >> ETHERNET SWITCH POWER

P4121 17E-01 2 #12 XHHW-2 1 #12 XHHW-2 FR: RW-MCC-​C P4122
TO: CONDUIT TEE

2 #12 >> ETHERNET SWITCH POWER

P4122 17E-01 4 #12 XHHW-2 1 #12 XHHW-2 FR: CONDUIT TEE
TO: PCM-1500

2 #12 >> ETHERNET SWITCH POWER P4120
2 #12 >> ETHERNET SWITCH POWER P4121

P6120 17E-01 1 CAT6 1 #14 XHHW-2 FR: RW-MCC-​E2 P6122
TO: CONDUIT TEE

1 CAT6 >> RW-MCC-​E2 NETWORK

P6121 17E-01 1 CAT6 1 #14 XHHW-2 FR: RW-MCC-​C P6122
TO: CONDUIT TEE

1 CAT6 >> RW-MCC-​C NETWORK

P6122 17E-01 2 CAT6 1 #14 XHHW-2 FR: CONDUIT TEE
TO: PCM-1500

1 CAT6 >> RW-MCC-​E2 NETWORK P6120
1 CAT6 >> RW-MCC-​C NETWORK P6121

S4100 10E-01 2 #12 XHHW-2 1 #12 XHHW-2 FR: SP-MCC-​A S4102
TO: CONDUIT TEE

2 #12 >> ETHERNET SWITCH POWER

S4101 10E-01 2 #12 XHHW-2 1 #12 XHHW-2 FR: SP-MCC-​E S4102
TO: CONDUIT TEE

2 #12 >> ETHERNET SWITCH POWER

S4102 10E-01 4 #12 XHHW-2 1 #12 XHHW-2 FR: CONDUIT TEE
TO: PCM-1700

2 #12 >> ETHERNET SWITCH POWER S4100
2 #12 >> ETHERNET SWITCH POWER S4101

S4103 10E-01 2 #12 XHHW-2 1 #12 XHHW-2 FR: SP-MCC-​B
TO: PCM-1700

2 #12 >> ETHERNET SWITCH POWER

S4105 10E-01 6 #14 XHHW-2 1 #14 XHHW-2 FR: ATS
TO: PCM-1700

6 #14 >> ATS CONTROL
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CONDUIT SCHEDULE 12/1/25

MCC REPLACMENT PROJECT

NUMBER DWG SIZE # SIZE TYPE # SIZE TYPE DESCRIPTION CONNECTING
SEGMENTS

S6100 10E-01 1 CAT6 1 #14 XHHW-2 FR: SP-MCC-​A S6102
TO: CONDUIT TEE

1 CAT6 >> SP-MCC-​A NETWORK

S6101 10E-01 1 CAT6 1 #14 XHHW-2 FR: SP-MCC-​C S6102
TO: CONDUIT TEE

1 CAT6 >> SP-MCC-​C NETWORK

S6102 10E-01 2 CAT6 1 #14 XHHW-2 FR: CONDUIT TEE
TO: PCM-1700

1 CAT6 >> SP-MCC-​A NETWORK S6100
1 CAT6 >> SP-MCC-​C NETWORK S6101

S6103 10E-01 1 CAT6 1 #14 XHHW-2 FR: SP-MCC-​B
TO: PCM-1700

1 CAT6 >> SP-MCC-​B NETWORK

END OF CONDUIT SCHEDULE
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UV
BUILDING

#

GENERAL NOTES:
1. DEMOLISH EXISTING MULTIMODE FIBER OPTIC

CABLES AND REPLACE WITH SINGLE MODE FIBER
OPTIC CABLES AS INDICATED ON THE CONTROL
SYSTEM BLOCK DIAGRAM GN-06. INSTALL NEW
FIBER OPTIC CABLES IN EXISTING CONDUIT.
DRAWING INCLUDES CABLES THAT WILL NOT BE
REPLACED.

2. CONDUIT ROUTING TO THE FIBER TERMINATION
POINT IN THE BUILDINGS IS NOT SHOWN. FIELD
INVESTIGATION WILL BE REQUIRED TO
DETERMINE THE ROUTE.

KEY NOTES:
1. FIBER OPTIC CABLE PULLBOX/MANHOLE.

2. THE EXACT ROUTING OF THE CONDUIT TO THE
LOWER MAINTENANCE BUILDING IS NOT KNOWN.

M
AT

C
H

 L
IN

E 
SE

E 
D

W
G

 G
E-

SE
-1

7

MATCH LINE SEE DWG GE-SE-23

KEY PLAN

AREA
16

AREA
17

AREA
18

AREA
19

AREA
26

AREA
25

AREA
24

AREA
23

AREA
29

AREA
30

AREA
31

AREA
36

AREA
35

2

1

NO
RT

H

Digitally signed by Christopher Alan Carvalho
Contact Info: Carollo Engineers, Inc.
Date: 2026.03.24 10:22:11-06'00'



PROJECT NO.

LA
ST

 S
AV

ED
 B

Y:

FILE NAME:

CAC

EYV
GE-SE-17

122

ELECTRICAL

AREA 17 ELECTRICAL SITE PLAN

GE-SE-17.dwg

ev
an

do
or

n

202633-100000

20'0 10' 40'

DATEREV BY DESCRIPTION
DATE

CHECKED

DRAWN

DESIGNED JOB NO.

DRAWING NO.

SHEET NO.

SCALES ACCORDINGLY

VERIFY SCALES

THIS SHEET, ADJUST
IF NOT ONE INCH ON

BAR IS ONE INCH ON
ORIGINAL DRAWING

0 1"

OFMARCH 2026

1 2 3 4 5 6 7 8 9 10 11 12 13

A

B

C

D

E

F

1 2 3 4 5 6 7 8 9 10 11 12 13

A

B

C

D

E

F

G G

152

UTILITY WATER
PUMP STATION

STORAGE

GRAVITY
THICKENER

GRAVITY
THICKENER

DAF THICKENER
BUILDING

CHEMICAL
BUILDING

THERMAL
DRYING

BUILDING

SOLIDS
HANDLING
BUILDING THICKENER

CONTROL
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GENERAL NOTES:
1. DEMOLISH EXISTING MULTIMODE FIBER OPTIC

CABLES AND REPLACE WITH SINGLE MODE FIBER
OPTIC CABLES AS INDICATED ON THE CONTROL
SYSTEM BLOCK DIAGRAM GN-06. INSTALL NEW
FIBER OPTIC CABLES IN EXISTING CONDUIT.
DRAWING INCLUDES CABLES THAT WILL NOT BE
REPLACED.

2. CONDUIT ROUTING TO THE FIBER TERMINATION
POINT IN THE BUILDINGS IS NOT SHOWN. FIELD
INVESTIGATION WILL BE REQUIRED TO
DETERMINE ROUTE.

KEY NOTES:
1. FIBER OPTIC CABLE PULLBOX/MANHOLE.

2. PCM-1700 IS LOCATED ON THE UPPER LEVEL OF
THE SOLIDS HANDLING BUILDING.
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GENERAL NOTES:
1. DEMOLISH EXISTING MULTIMODE FIBER OPTIC

CABLES AND REPLACE WITH SINGLE MODE FIBER
OPTIC CABLES AS INDICATED ON THE CONTROL
SYSTEM BLOCK DIAGRAM GN-06. INSTALL NEW
FIBER OPTIC CABLES IN EXISTING CONDUIT.
DRAWING INCLUDES CABLES THAT WILL NOT BE
REPLACED.

2. CONDUIT ROUTING TO THE FIBER TERMINATION
POINT IN THE BUILDINGS IS NOT SHOWN. FIELD
INVESTIGATION WILL BE REQUIRED TO
DETERMINE ROUTE.
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DRAWING INCLUDES CABLES THAT WILL NOT BE
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POINT IN THE BUILDINGS IS NOT SHOWN. FIELD
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CABLES AND REPLACE WITH SINGLE MODE FIBER
OPTIC CABLES AS INDICATED ON THE CONTROL
SYSTEM BLOCK DIAGRAM GN-06. INSTALL NEW
FIBER OPTIC CABLES IN EXISTING CONDUIT.
DRAWING INCLUDES CABLES THAT WILL NOT BE
REPLACED.

2. CONDUIT ROUTING TO THE FIBER TERMINATION
POINT IN THE BUILDINGS IS NOT SHOWN. FIELD
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GENERAL NOTES:
1. DEMOLISH EXISTING MULTIMODE FIBER OPTIC

CABLES AND REPLACE WITH SINGLE MODE FIBER
OPTIC CABLES AS INDICATED ON THE CONTROL
SYSTEM BLOCK DIAGRAM GN-06. INSTALL NEW
FIBER OPTIC CABLES IN EXISTING CONDUIT.
DRAWING INCLUDES CABLES THAT WILL NOT BE
REPLACED.

2. CONDUIT ROUTING TO THE FIBER TERMINATION
POINT IN THE BUILDINGS IS NOT SHOWN. FIELD
INVESTIGATION WILL BE REQUIRED TO
DETERMINE ROUTE.
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BLOWER
BUILDING NO. 2

# KEY NOTES:
1. FIBER OPTIC CABLE PULLBOX/MANHOLE.

2. F-EN-600B CONTINUES TO THE EXISTING
WIREWAY TO PCM.

3. PROVIDE A 2" CONDUIT BETWEEN THE 600
EHOUSE AND 600A EHOUSE. REFER TO THE
NETWORK BLOCK DIAGRAM FOR FIBER DETAILS.
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FIBER OPTIC CABLES IN EXISTING CONDUIT.
DRAWING INCLUDES CABLES THAT WILL NOT BE
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2. CONDUIT ROUTING TO THE FIBER TERMINATION
POINT IN THE BUILDINGS IS NOT SHOWN. FIELD
INVESTIGATION WILL BE REQUIRED TO
DETERMINE ROUTE.
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GENERAL NOTES:
1. DEMOLISH EXISTING MULTIMODE FIBER OPTIC

CABLES AND REPLACE WITH SINGLE MODE FIBER
OPTIC CABLES AS INDICATED ON THE CONTROL
SYSTEM BLOCK DIAGRAM GN-06. INSTALL NEW
FIBER OPTIC CABLES IN EXISTING CONDUIT.
DRAWING INCLUDES CABLES THAT WILL NOT BE
REPLACED.
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GENERAL NOTES:
1. DEMOLISH EXISTING MULTIMODE FIBER OPTIC

CABLES AND REPLACE WITH SINGLE MODE FIBER
OPTIC CABLES AS INDICATED ON THE CONTROL
SYSTEM BLOCK DIAGRAM GN-06. INSTALL NEW
FIBER OPTIC CABLES IN EXISTING CONDUIT.
DRAWING INCLUDES CABLES THAT WILL NOT BE
REPLACED.

2. CONDUIT ROUTING TO THE FIBER TERMINATION
POINT IN THE BUILDINGS IS NOT SHOWN. FIELD
INVESTIGATION WILL BE REQUIRED TO
DETERMINE ROUTE.
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# KEY NOTES:
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1. RECONNECT EXISTING GROUNDING CONNECTIONS.
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HMI/SCADA SYSTEM 1 - TAG111 REFER REFER ACTION DESCRIPTION DESCRIPTION E - EXISTING
OPERATOR 2 - LOOP NUMBER ALARM F - FUTURE
INTERFACE 3 - FUNCTION SP - NUMERIC
TERMINAL 4 - DESCRIPTION STATUS - SET POINT

5 - DESCRIPTION TREND
6 - EXISTING/FUTURE

HARDWIRED 1 - TAG REFER REFER AI - ANALOG INPUT DESCRIPTION PAC - PROGRAMMABLE E - EXISTING
I/O POINT 2 - LOOP NUMBER AO - ANALOG OUTPUT AUTOMATION F - FUTURE

3 - FUNCTION DI - DISCRETE INPUT CONTROLLER NO.
4 - DESCRIPTION DO - DISCRETE OUTPUT PLC - PROGRAMMABLE
5 - LOCATION RTD - RTD INPUT LOGIC
6 - EXISTING/FUTURE CONTROLLER NO.
7 - IO TABLE RIO - REMOTE I/O

VCP - VENDOR CONTROL
PANEL NO.

NETWORK / SOFT I/O 1 - TAG REFER REFER COMMUNICATION PROTOCOL DESCRIPTION PAC - PROGRAMMABLE E - EXISTING
2 - LOOP NUMBER CNET - CONTROLNET AUTOMATION F - FUTURE
3 - PROTOCOL DNET - DEVICENET CONTROLLER NO.
4 - PANEL EIP - ETHERNET/IP PLC - PROGRAMMABLE
5 - PLC FF - FOUNDATION FIELDBUS LOGIC
6 - EXISTING/FUTURE HART-IP - HART OVER ETHERNET CONTROLLER NO.
7 - IO TABLE MANF - MFR. PROPRIETARY RIO - REMOTE I/O
8 - SWITCH/SEGMENT MBRTU - MODBUS RTU VCP - VENDOR CONTROL

MB+ - MODBUS PLUS PANEL NO.
MBTCP - MODBUS TCP
DP - PROFIBUS DP
PA - PROFIBUS PA
PNET - PROFINET
SNMP - SNMPv3
HTTP - WEB SERVER (TCP/IP)

LOCAL 1 - TAG REFER REFER ACTION DESCRIPTION LOI - LOCAL OPERATOR E - EXISTING
OPERATOR 2 - LOOP NUMBER ALARM INTERFACE NO. F - FUTURE
INTERFACE 3 - FUNCTION SP - NUMERIC LCP - LOCAL CONTROL

4 - DESCRIPTION STATUS - SET POINT PANEL NO.
5 - LOCATION TREND PCM - PROCESS CONTROL
6 - EXISTING/FUTURE MODULE NO.

VCP - VENDOR CONTROL
PANEL NO.

PILOT DEVICE 1 - TAG REFER REFER AM - AUTO/MANUAL DESCRIPTION LCP - LOCAL CONTROL E - EXISTING
OPERATOR 2 - LOOP NUMBER BYPASS - BY PASS PANEL NO. F - FUTURE
INTERFACE 3 - FUNCTION ESD - EQUIPMENT SHUTDOWN MCC - MOTOR CONTROL

4 - DESCRIPTION HOA - HAND/OFF/AUTO CENTER NO.
5 - LOCATION LOR - LOCAL/OFF/REMOTE PCM - PROCESS CONTROL
6 - EXISTING/FUTURE LOS - LOCK OUT STOP MODULE NO.

LS - LEAD/STANDBY RVSS - REDUCED VOLTAGE
LSR - LOCAL/STOP/REMOTE SOLID STARTER NO.
OC - OPEN/CLOSE VCP - VENDOR CONTROL
OO - OFF/ON PANEL NO.
OSC - OPEN/STOP/CLOSE VFD - VARIABLE
RST - RESET FREQUENCY
SEL - SELECT DRIVE NO.
SPD - SPEED
SS - START/STOP
ST - STOP

POWER DEVICE 1 - TAG CB - CIRCUIT REFER TM - THERMAL MAGNETIC 24VDC - 1P DP - DISTRIBUTION E - EXISTING
PRIMARY FUNCTION 2 - LOOP NUMBER BREAKER CIRCUIT BREAKER 24VDC - 2P PANEL NO. F - FUTURE
OPERATOR 3 - FUNCTION DISC - DISCONNECT 24VAC - 1P LCP - LOCAL CONTROL
ACCESSIBLE 4 - VOLTAGE-​POLE FU - FUSE 48VDC - 2P PANEL NO.

5 - LOCATION 120VAC - 1P LP - LIGHTING PANEL NO.
6 - EXISTING/FUTURE 208VAC - 2P MCC - MOTOR CONTROL

208VAC - 3P CENTER NO.
240VAC - 2P PCM - PROCESS CONTROL
240VAC - 3P MODULE NO.
480VAC - 3P PP - POWER PANEL NO.
2400VAC - 3P VCP - VENDOR CONTROL
4160VAC - 3P PANEL NO.

POWER DEVICE 1 - TAG DISC - DISCONNECT REFER DESCRIPTION DESCRIPTION DESCRIPTION E - EXISTING
AUXILIARY FUNCTION 2 - LOOP NUMBER F - FUTURE
OPERATOR 3 - DESCRIPTION
ACCESSIBLE 4 - DESCRIPTION

5 - DESCRIPTION
6 - EXISTING/FUTURE

POWER DEVICE 1 - TAG CB - CIRCUIT REFER MCP - MOTOR CIRCUIT 24VDC - 1P DP - DISTRIBUTION E - EXISTING
PRIMARY FUNCTION 2 - LOOP NUMBER BREAKER PROTECTOR 24VDC - 2P PANEL NO. F - FUTURE
OPERATOR 3 - FUNCTION FU - FUSE SS - SOLID STATE 24VAC - 1P LCP - LOCAL CONTROL
INACCESSIBLE 4 - VOLTAGE-​POLE CIRCUIT BREAKER 48VDC - 2P PANEL NO.

5 - LOCATION TM - THERMAL MAGNETIC 120VAC - 1P LP - LIGHTING PANEL NO.
6 - EXISTING/FUTURE CIRCUIT BREAKER 208VAC - 2P MCC - MOTOR CONTROL

208VAC - 3P CENTER NO.
240VAC - 2P PCM - PROCESS CONTROL
240VAC - 3P MODULE NO.
480VAC - 3P PP - POWER PANEL NO.
2400VAC - 3P VCP - VENDOR CONTROL
4160VAC - 3P PANEL NO.

FIELD EQUIPMENT 1 - TAG MS - MOTOR REFER FVNR - FULL VOLTAGE 120VAC - 1P LCP - LOCAL CONTROL E - EXISTING
STARTER / DRIVE 2 - LOOP NUMBER STARTER NON-REVERSING STARTER 208VAC - 2P PANEL NO. F - FUTURE
CUBICLE / CABINET 3 - TYPE RVAT - REDUCED FVR - FULL VOLTAGE 208VAC - 3P MCC - MOTOR CONTROL

4 - VOLTAGE-​POLE VOLTAGE AUTO REVERSING STARTER 240VAC - 2P CENTER NO.
5 - POWER SOURCE TRANSFORMER PWS - PART-WINDING STARTER 240VAC - 3P PCM - PROCESS CONTROL
6 - EXISTING/FUTURE STARTER RVAT - REDUCED VOLTAGE AUTO 480VAC - 3P MODULE NO.

RVSS - REDUCED RVSS - REDUCED VOLTAGE 2400VAC - 3P VCP - VENDOR CONTROL
VOLTAGE SOLID STATE STARTER 4160VAC - 3P PANEL NO.
SOLID STATE TS1W - TWO SPEED SINGLE
STARTER WINDING

VFD - VARIABLE TS2W - TWO SPEED
FREQUENCY TWO WINDINGS
DRIVE VFD - VARIABLE FREQUENCY

DRIVE

SYMBOL DRAWING
VISIBLE FIELDS FIELD - 1 FIELD - 2 FIELD - 3 FIELD - 4 FIELD - 5 FIELD - 6 FIELD - 7 FIELD - 8

INSTRUMENT 1 - TAG REFER REFER DESCRIPTION DESCRIPTION AREA NO. E - EXISTING
PRIMARY ELEMENT 2 - LOOP NUMBER BUILDING NO. F - FUTURE

3 - FUNCTION ROOM NO.
4 - FURNISHED BY
5 - LOCATION
6 - EXISTING/FUTURE

INSTRUMENT/ 1 - TAG REFER REFER DESCRIPTION DESCRIPTION DESCRIPTION E - EXISTING OUT - OUTDOOR
CONTROL ELEMENT 2 - LOOP NUMBER INT - INTEGRAL F - FUTURE
PRIMARY FUNCTION 3 - FUNCTION REM - REMOTE
OPERATOR 4 - FURNISHED BY
ACCESSIBLE 5 - DESCRIPTION

6 - EXISTING/FUTURE

INSTRUMENT/ 1 - TAG REFER REFER DESCRIPTION DESCRIPTION DESCRIPTION E - EXISTING
CONTROL ELEMENT 2 - LOOP NUMBER F - FUTURE
AUXILIARY FUNCTION 3 - FUNCTION
OPERATOR 4 - FURNISHED BY
ACCESSIBLE 5 - LOCATION

6 - EXISTING/FUTURE

INSTRUMENT/ 1 - TAG REFER REFER DESCRIPTION DESCRIPTION DESCRIPTION E - EXISTING
CONTROL ELEMENT 2 - LOOP NUMBER F - FUTURE
PRIMARY FUNCTION 3 - FUNCTION
OPERATOR 4 - FURNISHED BY
INACCESSIBLE 5 - LOCATION XR - PROTECTION

6 - EXISTING/FUTURE RELAY
CR - CONTROL

RELAY
XR - INTERPOSING

RELAY

INSTRUMENT/ 1 - TAG REFER REFER DESCRIPTION DESCRIPTION DESCRIPTION E - EXISTING
CONTROL ELEMENT 2 - LOOP NUMBER F - FUTURE
AUXILIARY FUNCTION 3 - FUNCTION
OPERATOR 4 - FURNISHED BY
INACCESSIBLE 5 - LOCATION XR - PROTECTION

6 - EXISTING/FUTURE RELAY
CR - CONTROL

RELAY
XR - INTERPOSING

RELAY

FIELD EQUIPMENT 1 - TAG REFER REFER DESCRIPTION DESCRIPTION AREA NO. E - EXISTING
NON-POWERED 2 - LOOP NUMBER BUILDING NO. F - FUTURE

3 - FUNCTION/SIZE ROOM NO.
4 - FURNISHED BY
5 - LOCATION
6 - EXISTING/FUTURE

FIELD EQUIPMENT 1 - TAG REFER REFER DESCRIPTION DESCRIPTION AREA NO. E - EXISTING
PRIMARY FUNCTION 2 - LOOP NUMBER BUILDING NO. F - FUTURE
POWERED 3 - FUNCTION ROOM NO.

4 - FURNISHED BY
5 - LOCATION
6 - EXISTING/FUTURE

FIELD EQUIPMENT 1 - TAG MWH - MOTOR REFER DESCRIPTION DESCRIPTION DESCRIPTION E - EXISTING
AUXILIARY FUNCTION 2 - LOOP NUMBER WINDING F - FUTURE
POWERED 3 - FUNCTION HEATER

4 - FURNISHED BY TSH - TEMPERATURE
5 - LOCATION SWITCH
6 - EXISTING/FUTURE XSH - TORQUE

SWITCH

INSTRUMENT BUBBLE LOCATIONS NOTES
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INSTRUMENT OR CONNECTION
TO PROCESS

INTERNAL SYSTEM LINK
(SOFTWARE OR DATA LINK)

PNEUMATIC SIGNAL

ELECTRIC SIGNAL

HYDRAULIC SIGNAL

CAPILLARY TUBE

PRIMARY PROCESS FLOW
IN PIPE

SECONDARY PROCESS FLOW
IN PIPE

PRIMARY PROCESS FLOW
IN CHANNEL

SECONDARY PROCESS FLOW
IN CHANNEL

EQUIPMENT ENCLOSURE

EXISTING

PROCESS CONTINUATION

PROCESS LINE SYMBOLS

FUTURE

PIPE SIZE

TYP*
TYPNUM
TYPNUM2
TYPNUM3
TYPNUM4
TYPNUM5
TYPNUM6

?
-

SCHEMATIC DETAIL

TYPICAL DETAIL

P&ID LINE SYMBOLS

o o o o o o o o o o o o o

X X X X X X

L L L L L L L L L L L

// // // // // // // //

HEAT TRACE

DESIGNATIONS

FUTURE

MISCELLANEOUS P&ID SYMBOLS

CONTINUATION
SHEET

UNIQUE
IDENTIFIER

SIGNAL CONTINUATION

CONTINUATION
SHEET

UNIQUE
IDENTIFIER

PIPE CALLOUT

# DWG NO.

DESC1_
DESC2_

# DWG NO.

DESC1_
DESC2_

INSTRUMENT TAG IDENTIFICATION LETTERS
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INSTRUMENTATION FUNCTION

MEASURED VARIABLE

A ANALYSIS AE AT AIT AY AI AR AC AIC ARC AS ASLL ASL ASH ASHH ASHL AALL AAL AAH AAHH AL

C CONDUCTIVITY CE CT CIT CY CI CR CC CIC CRC CS CSLL CSL CSH CSHH CSHL CALL CAL CAH CAHH CL

D DENSITY DE DT DIT DY DI DR DC DIC DRC DS DSLL DSL DSH DSHH DSHL DALL DAL DAH DAHH DL

E VOLTAGE ESL

F FLOW FE FT FIT FY FI FR FC FIC FRC FS FSLL FSL FSH FSHH FSHL FALL FAL FAH FAHH FQI FCV FG FL

H HAND (MANUAL)* HC HS* HA* HV HL HSS

I CURRENT IT IIT lY II IR IC llC IRC IS ISLL ISL ISH ISHH IALL IAL IAH IAHH lL

J POWER JS

K TIME KY KI KR KC KIC KRC KS KSLL KSL KSH KSHH KALL KAL KAH KAHH KV KL

L LEVEL LE LT LIT LY LI LR LC LIC LRC LS LSLL LSL LSH LSHH LSHL LALL LAL LAH LAHH LCV LG LL

M MOISTURE OR HUMIDITY ME MT MIT MY MI MR MC MIC MRC MS MSLL MSL MSH MSHH MALL MAL MAH MAHH ML

N USER'S CHOICE

P PRESSURE OR VACUUM PE PT PIT PY PI PR PC PIC PRC PS PSLL PSL PSH PSHH PSHL PALL PAL PAH PAHH PCV PL

PD DIFFERENTIAL PRESSURE PDT PDIT PDY PDI PDR PDC PDIC PDRC PDS PDSLL PDSL PDSH PDSHH PDALL PDAL PDAH PDAHH PDCV PDL

Q QUANTITY QE QT QIT QY QI QR QS QSLL QSL QSH QSHH QALL QAL QAH QAHH

R RADIATION

S SPEED SE ST SIT SY SI SR SC SIC SRC SS SSLL SSL SSH SSHH SALL SAL SAH SAHH

T TEMPERATURE TE TT TIT TY TI TR TC TIC TRC TS TSLL TSL TSH TSHH TSHL TALL TAL TAH TAHH TCV TL

TD DIFFERENTIAL TEMPERATURE TDT TDIT TDY TDI TDR TDC TDIC TDRC TDS TDSLL TDSL TDSH TDSHH TDALL TDAL TDAH TDAHH TDCV TDL

U MULTIVARIABLE UI UR UC UIC URC US UL

V VISCOSITY VE VT VIT VY VI VR VC VIC VRC VS VSLL VSL VSH VSHH VALL VAL VAH VAHH VL

W WEIGHT WE WT WIT WY WI WR WS WSLL WSL WSH WSHH WALL WAL WAH WAHH

X UNCLASSIFIED XE XT XIT XY XI XR XC XIC XRC XS XSLL XSL XSH XSHH XALL XAL XAH XAHH XCV XG XL

XV VIBRATION XVE XVT XVY XVI XVR XVS XVSH XVSHH XVAH XVAHH XVL

Y STATUS YI YL

Z POSITION ZE ZT ZIT ZY ZI ZC** ZS** ZV ZL**

OPERATOR PILOT DEVICE LEGEND
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PILOT DEVICE FUNCTION

DEVICE TYPE

PILOT DEVICE TAG (HAND SWITCHES) HSA HSB HSC HSD HSE HSF HSG HSH HIS HSJ HSM HSO HSQ HSR HSS HST HSU HSV HSW HSX HSY HSZ

I/O TYPE DESIGNATIONS INSTRUMENT TYPE DESIGNATIONS SPECIFIC ABBREVIATIONS

RNG RUNNING SPDC SPEED COMMAND CGD COMBUSTIBLE GAS DETECTOR PTOF PULSE TIME OF FLIGHT HTR HEATER

FAIL FAILED/FAULT SPDF SPEED FEEDBACK COND CONDUCTIVITY RTD RESISTANCE TEMP DETECTOR HTU HEAT TRACE UNIT

FWD RUNNING FORWARD REM LOR IN REMOTE DO DISSOLVED OXYGEN SB SLUDGE BLANKET MWH MOTOR WINDING HEATER

FAST RUNNING HIGH LOC LOR IN LOCAL FMCW FREQ. MODULATED CONT. WAVE SC STREAMING CURRENT SV SOLENOID VALVE

SLOW RUNNING LOW AUTO HOA IN AUTO ISB INTRINSIC SAFETY BARRIER SD SLUDGE DEPTH SPD SURGE PROTECTIVE DEVICE

REV RUNNING REVERSE HAND HOA IN HAND LEL LOWER EXPLOSIVE LIMIT TDR TIME DOMAIN REFLECTOMETRY UPS UNINTERRUPTIBLE POWER SUPPLY

SVC SOLENOID VALVE CLOSE RST RESET MLSS MIXED LIQUOR SUSPENDED SOLIDS TOC TOTAL ORGANIC CARBON YLA STATUS AUTO PILOT LIGHT

SVO SOLENOID VALVE OPEN ORG UV 504 TSS TOTAL SUSPENDED SOLIDS YLR STATUS REMOTE PILOT LIGHT

RUN RUN ORP OXIDATION REDUCTION POTENTIAL TURB TURBIDITY YL1 STATUS RUNNING PILOT LIGHT

SLWC MOTOR START LOW PSUB PRESSURE SUBMERSIBLE UVI UV INTENSITY YL2 ALARM FAILED/FAULT PILOT LIGHT

REVC MOTOR START REVERSE PC PARTICLE COUNTER UVT UV TRANSMITTANCE
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PIPINGACTUATORS

DIAPHRAGM

PNEUMATIC

HAND

HYDRAULIC

SOLENOID

ELECTRIC
HYDRAULIC

E
H

H

S

MOTOR

P

E ELECTRIC

BALL

DOUBLE FLAP

FLAPPER

SPRING LOADED
SWING

SPRING LOADED
GENERAL

DIAPHRAGM
CHECK

BACK FLOW
PREVENTER

SWING

SLANTING CHECK
VALVE

CHECK VALVES

REGULATING

PRESSURE RELIEF

VACUUM RELIEF

PRESSURE
REDUCING
EXTERNAL
PRESSURE TAP

PRESSURE
REDUCING
SELF CONTAINED

BACKPRESSURE
REGULATING
EXTERNAL TAP

BACKPRESSURE
REGULATING
SELF CONTAINED

PRESSURE VALVES

HYDRAULIC
MODULATING

O

C

L

L L

L L L L

L
L

L
L

L
L

L
L

L L L

L
L

L
L

PNEUMATIC
SINGLE SOLENOID
OPEN/CLOSE

PNEUMATIC
SINGLE SOLENOID
w/ SPEED CONTROL

PNEUMATIC
DUAL SOLENOID
OPEN/CLOSE

PNEUMATIC
DUAL SOLENOID
OPEN/HOLD/CLOSE
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PNEUMATIC
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OPEN/CLOSE
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PNEUMATIC
MODULATING
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MODULATING
OPEN/CLOSE
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AIR-RELIEF

ANGLE

BALL

BUTTERFLY

CONE

DIAPHRAGM

3-WAY PLUG

4-WAY

3-WAY

BALL V-NOTCH

GATE

GLOBE

HOSE

MUD

NEEDLE

PINCH

PLUG ECCENTRIC

PLUG CONCENTRIC

TELESCOPING

PUMP DISCHARGE

BASKET
STRAINER

COALESCER

EDUCTOR/EJECTOR

BLOW-OFF
SILENCER

VALVE DESIGNATIONS

NO NORMALLY OPEN

NC NORMALLY CLOSED

FO FAIL OPEN

FC FAIL CLOSE

FLP FAIL LAST POSITION

DESICCANT
DRYER

CALIBRATION
COLUMN

PLUG CONCENTRIC
-BURIED VALVE BOX

PLUG CONCENTRIC
LUBRICATED

PLUG CONCENTRIC
LUBRICATED
BURIED VALVE
BOX

PLUG ECCENTRIC
w-VALVE BOX

PLUG ECCENTRIC
LUBRICATED

PLUG ECCENTRIC
LUBRICATED BURIED
VALVE BOX

BUTTERFLY-
BURIED
VALVE BOX

GATE-BURIED
VALVE BOX

AIR / CHEMICAL
DIFFUSER

EQUIPMENT/
INSTRUMENT
LOCATOR

FLOAT

MISCELLANEOUS

VALVES MISC

VAPORIZERINLINE DUCT
BALANCING DAMPER

GAS CANNON

GRINDER

HEAT EXCHANGER

HORIZONTAL MIXER

FILTER

FILTER
SEPARATOR

FLAME ARRESTER

EYEWASH

FINE FILTER

FLOW
CONDITIONER

HOSE CONNECTION

INLET STRAINER

MIXER

NOZZLE

RUPTURE DISK

SAMPLE PORT

SIGHT TUBE

VAPOR HEATER

OR

SMOKE
DETECTOR

FIRE
ALARM/SENSOR

HOIST

INLINE STATIC MIXER

MATERIAL CHANGE

FLAME ARRESTER
w/THERMALLY
OPERATED VALVE

PERISTALTIC
COMPOSITE
SAMPLER

ORIFICE
RESTRICTION

PULSATION
DAMPENER

REFRIGERATED
DRYER

STRAINER -
MECHANICALLY
CLEANED

STRAINER
WITH BLOW OFF

STRAINER
WYE TYPE

VENT TO
ATMOSPHERE

VENTLOUVER OR
BACKDRAFT DAMPER

AIR GAP

BLIND FLANGE

DRAIN

CAPPED OR
PLUGGED

CONCENTRIC
INCREASER

CONCENTRIC
REDUCER

ECCENTRIC
INCREASER

FLANGED
CONNECTION

ECCENTRIC
REDUCER

EXPANSION
COUPLING

EXPANSION JOINT
VIBRATION
CENTER

FLEXIBLE
CONNECTION

QUICK
DISCONNECT

UNION

TEE AIR DRIVEN

CENTRIFUGAL

DIAPHRAGM

GEAR

PISTON

PERISTALTIC
OR HOSE

PROGRESSIVE
CAVITY

CHEMICAL FEED
DIAPHRAGM

LOBE

SUBMERSIBLE

WATER CHAMP

VERTICAL
TURBINE

VERTICAL
CHOPPER

OR

PUMPS

FAN

CENTRIFUGAL
SINGLE STAGE
BLOWER/FAN

CENTRIFUGAL
MULTI STAGE
BLOWER

RECIPROCATING
COMPRESSOR

SCREW
COMPRESSOR

LIQUID RING
COMPRESSOR

ROTARY LOBE
BLOWER

BLOWERS/
COMPRESSORS/FANS
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FLOW

PRESSURE/VACUUM TEMPERATURE

ORIFICE

POSITIVE-
DISPLACEMENT VORTEX

V-CONE

THERMAL

CORIOLIS

MAGNETIC

PADDLE WHEEL

ROTAMETER BUBBLER

CAPACITANCE

ELECTRODE

BALL FLOAT

INVERTED COLUMN

RADAR PTOF

RADAR TDR

ULTRASONIC

GAUGE

PRESSURE
SWITCH

PARSHALL

LEOPOLD-LAGCO

PALMER-BOWLUS

TRAPEZOIDAL

REGULAR
CUTTHROAT

RECTANGULAR
w/ END CONTRACTIONS

PROPELLER-
TURBINE

VENTURI TUBE
OR FLOW NOZZLE

DIFFERENTIAL
PRESSURE

SUSPENDED/
SUBMERSIBLE

SEAL
ANNULAR

SEAL
DIAPHRAGM

SEAL
SANITARY

PRESSURE
SWITCH

MANOMETER

GAUGE
DIFFERENTIAL
INDICATOR

PRESSURE
TRANSMITTER

DIFFERENTIAL
PRESSURE
SWITCH

DIFFERENTIAL
PRESSURE
TRANSMITTER

TUNING FORKPISTON

RECTANGULAR
w/o END CONTRACTIONS

RECTANGULAR
w/o END CONTRACTIONS

RECTANGULAR
w/ END CONTRACTIONS

V-NOTCH
(TRIANGULAR)

V-NOTCH
(TRIANGULAR)

TRAPEZOIDAL
(CIPOLLETTI)

TRAPEZOIDAL
(CIPOLLETTI)

PITOT TUBE

ANNUBAR

ULTRASONIC

ULTRASONIC
BIOGAS

THERMOMETER

PLATFORM SCALE

TEMPERATURE
w/THERMOWELL

TEMPERATURE
GAUGE

PROBE

RADAR
(FREQUENCY
MODULATED
CONTINUOUS WAVE)

K
N
A
T

T

F
F

FIBER LINE
REPRESENTS ONE
24-STRAND FIBER

OPTIC CABLE

FIBER ABBREVIATIONS

##/FO-XX
## = STRAND COUNT
FO = FIBER OPTIC

XX = MODE
SM = SINGLE MODE
MM = MULTIMODE

NETWORK ABBREVIATIONS

VLAN SYMBOLS

= BUSINESS NETWORK

= SECURITY CONTROL NETWORK

= BUILDING MANAGEMENT SYSTEM

= PROCESS CONTROL NETWORK

TOP OF PAGE STYLE
CONTINUATION

BMS
BSN
FCN
MIN
PCN
PLCN
SCN
PCN-W
NR
NP
ES
FPP

= BUILDING MANAGEMENT SYSTEM
= BUSINESS NETWORK
= FIELD CONTROL NETWORK
= MAINTENANCE INFORMATION NETWORK
= PROCESS CONTROL NETWORK
= PLC NETWORK
= SECURITY CONTROL NETWORK
= WIRELESS PROCESS CONTROL NETWORK
= NETWORK RACK
= NETWORK PANEL
= ETHERNET SWITCH
= FIBER PATCH PANEL

BOTTOM/LEFT OF PAGE
STYLE CONTINUATION

SEGMENT #

P&ID DRAWING REFERENCE
DESC 3
DESC 2
DESC 1

TAG

PROTOCOL
PANEL TAG
PLC TAG

DEVICE SPECIFIC
SYMBOL

#

DWG NO.
DESC 1
DESC 2
DESC 3

#

DWG NO.
DESC 1
DESC 2
DESC 3

= WIRELESS PROCESS CONTROL NETWORK

= MAINTENANCE INFORMATION NETWORK

= PLC NETWORK

= FIELD CONTROL NETWORK

DISPLACEMENT

SHUTTLE

FLUMES

KNIFE

SLIDE

SLUICE

STOP

SLIDE

SLUICE

STOP

FLAP

WEIR

BUTTERFLY

GATES

SIDE VIEW PLAN VIEW

LEVELS

CABLE CALLOUTS AND ABBREVIATIONS

NETWORKS

24/FO-SM

PRESSURE DIFFERENTIAL PRESSURE PRESSURE SEALS

EXAMPLE

WEIGHT

WEIRS

SIDE VIEW PLAN VIEW

COPPER ETHERNET

SERIAL DATA

FIBER OPTIC ETHERNET

WIRELESS

PROFIBUS DP

PROFIBUS PA

o o o o o o o o o o o o o

PBA PBA PBA PBA PBA PBA

PBD PBD PBD PBD PBD PBD

W W W W W W

F F F F F F

C C C C C C

NETWORK LINE SYMBOLS

MISCELLANEOUS NETWORK SYMBOLS

NETWORK CABLE CONTINUATIONS

UNIQUE IDENTIFIER

CONTINUATION SHEET

CONTINUATION SHEET

UNIQUE IDENTIFIER

FIELD NETWORK DEVICE NETWORK EQUIPMENT CALLOUT

TAG

DESC 1

F
F

FIBER LINE
REPRESENTS TWO
24-STRAND FIBER

OPTIC CABLES

(2) 24/FO-SM

F
F

EACH FIBER LINE
REPRESENTS ONE
24-STRAND FIBER

OPTIC CABLE

F
F

(1) 24/FO-SM EA.

C
C

COPPER LINE
REPRESENTS FOUR
COPPER ETHERNET

CABLES

(4)

F
F

EACH COPPER LINE
REPRESENTS TWO
COPPER ETHERNET

CABLES

F
F

(2) EA.

FP FP FP FP FP FPDUPLEX FIBER PATCH
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PROCESS SWITCHES

PRESSURE SWITCH
CLOSE ON RISING PRESSURE

PRESSURE SWITCH
OPEN ON RISING PRESSURE

TEMPERATURE SWITCH
CLOSE ON RISING TEMPERATURE

TEMPERATURE SWITCH
OPEN ON RISING TEMPERATURE

FLOW SWITCH
CLOSE ON INCREASE IN FLOW

FLOW SWITCH
OPEN ON INCREASE IN FLOW

VIBRATION SWITCH
OPEN ON RISING VIBRATION

VIBRATION SWITCH
CLOSE ON RISING VIBRATION

TORQUE SWITCH
OPEN ON HIGH TORQUE

THREE POSITION SELECTOR SWITCH

TWO POSITION SELECTOR SWITCH

MUSHROOM HEAD PUSHBUTTON

PUSH-PULL PUSHBUTTON
MAINTAINED CONTACT

PULL CORD SWITCH

TERMINAL
IN LOCAL STARTER CONTROL PANEL

SOLENOID

CIRCUIT BREAKER

DISCONNECT

MOTOR WINDING HEATER
* - MOTOR TAG I.D.

VARISTOR

CAPACITOR

RESISTOR

BATTERY

DIODE

OVERLOAD CONTACT

GROUND

LIGHTNING ARRESTOR

SPRING-RETURN

ELAPSED TIME METER

PADLOCK SWITCH

NORMALLY CLOSED
CONTROL CONTACT

NORMALLY OPEN
CONTROL CONTACT

NORMALLY CLOSED
LIMIT SWITCH

NORMALLY CLOSED
HELD OPEN LIMIT SWITCH

NORMALLY OPEN
LIMIT SWITCH

NORMALLY OPEN
MOMENTARY PUSHBUTTON

NORMALLY CLOSED
MOMENTARY PUSHBUTTON

MOTOR OVERLOAD
HEATERS

CLOSED IN
x - DENOTES POSITION CONTACTS

x - DENOTES POSITION CONTACTS

x - DENOTES POSITION CONTACTS

CLOSED IN

CLOSED IN

CLOSED IN

RELAY COIL
a = TYPE
CR- CONTROL RELAY
TD- TIME DELAY RELAY
M - MOTOR STARTER COIL
L - MOTOR STARTER COIL - LOW SPEED
H - MOTOR STARTER COIL - HIGH SPEED
F - MOTOR STARTER COIL - FORWARD
R - MOTOR STARTER COIL - REVERSE

b = TDON - TIME DELAY ON ENERGIZATION
   TDOFF - TIME DELAY ON DEENERGIZATION

c = TIMING RANGE/SETTING
d = DESCRIPTION

INDICATORS

HAND SWITCHES RELAYS MISCTERMINAL BLOCKS MISC

LEVEL SWITCH
CLOSE ON RISING LEVEL

LEVEL SWITCH
OPEN ON RISING LEVEL

TERMINAL
IN PLC/PCM PANEL

TERMINAL
IN MOTOR CONTROL CENTER

TERMINAL
AT FIELD DEVICE

TERMINAL
IN FIELD PANEL

TERMINAL
IN (USER CHOICE)

DIGITAL BUS CONNECTOR

PLC DISCRETE
a = INPUT OR OUTPUT AS INDICATED

DIGITAL BUS

FUSE

DRAWOUT CONNECTION

PLC ANALOG
a =  INPUT OR OUTPUT AS INDICATED

TERMINAL
IN RTU

STOP-LOCKOUT PUSHBUTTON

TORQUE SWITCH
CLOSE ON HIGH TORQUE

TIME DELAY CONTACT
NORMALLY OPEN
TIMED CLOSING

TIME DELAY CONTACT
NORMALLY CLOSED
TIMED OPENING

TIME DELAY CONTACT
NORMALLY OPEN
TIMED OPENING

TIME DELAY CONTACT
NORMALLY CLOSED
TIMED CLOSING

NORMALLY OPEN
HELD CLOSED LIMIT SWITCH

CONTROL POWER
TRANSFORMER

TRANSIENT SURGE
PROTECTION

x - DENOTES POSITION CONTACTS

* = D - DEVICENET
* = PA - PROFIBUS PA
* = DP - PROFIBUS DP
* = H1 - FOUNDATION FIELDBUS H1
* = H2 - FOUNDATION FIELDBUS H2
* = E - ETHERNET

INDICATORS

HORN

BEACON
a = LENS COLOR

R = RED
G = GREEN
W = WHITE
A = AMBER
B = BLUE
M = MAGENTA
C = CLEAR

PILOT LIGHT
a = LENS COLOR

R = RED
G = GREEN
W = WHITE
A = AMBER
B = BLUE
Y = YELLOW
C = CLEAR

I/O

MISC PORT

ETHERNET PORT

SURGE PROTECTION DEVICE

TRANSFORMER
LINE/LOAD REACTOR

MOTOR - 1 PHASE

MOTOR - 3 PHASE

SPEED SWITCH

RTD

a

ETM

MWH-*

BUS

DIGITAL

ANALOG

a

a
a

a

d

a
b
c

NCTC

NCTO

NOTC

NOTO

SPD

*

H4H2H3H1

X1 X2
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F
F

F

OFFICE COMPUTERS/PRINTERS

SWITCH
ETHERNET

ADMINISTRATION BLDG

ETHERNET
SWITCH

F F F F F F F F F F F F F

F-EN-610

PUMP ROOM
HEADWORKS

F
F

F F F F F F F

F F F

F

OI-610

PLC-610

BLOWER BUILDING NO. 3
VCP-610

C
C

W-EN-610A

W-EN-610B

F
F

F
F

F F

F F

PCM-1300

W-EN-1300A

C

C

o
o

o
o

o o

POWER METERS

FINAL CLARIFIER
CHEMICAL BLDG

CHEMICAL BLDG U.V. BUILDING

F
F

MAINTENANCE BLDG

F

HEADWORKS
SCREENING

HMI-202

PCM-202

F F F

HMI-201
LCP-201

F
F

F
F

F
F

F
F

F
F

F
F

F
F

F
F

F

F F F F F F F

F
F

F
F

F
F

F
F

F

F F F
F F F F F F F F F F F F F F F F

F F

F F F F F F F F F F F F F F

F-EN-400

F-EN-2302
F-EN-1001

F-EN-300

F-EN-200

F-EN-605B

HMI-610

C W-EN-610C

F F F F F F F F F F F F F F F F F F

F
F

F
F

F
F

F
F

F
F

F
F

F
F

F
F

F
F

F
F

F
F

F F F F F F F

F
F

F

F

F
F

F
F

F
F

F
F

F-EN-301

UPS

UPS

HMI-2302

PLC-2302

PCM-2302

C
C

ETHERNET
SWITCH

EH-2302
W-EN-2302A

W-EN-2302B

UPS
F

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

UPSETHERNET
SWITCH

ETHERNET
SWITCH

C
C

C
C

C
C

C
C

HMI-300

PLC-300

PCM-300

EH-300
W-EN-300A

W-EN-300B

F

F

THICKENER
CONTROL BLDG.

HMI-301

PLC-301

PCM-301

EH-301
W-EN-301A

W-EN-301B

F

DAF BLDG.

UPSETHERNET
SWITCH

ETHERNET
SWITCH

C
C

C
C

C
C

C
C

UPS

HMI-200

PLC-200

PCM-200

EH-200
W-EN-200A

W-EN-200B

UPS

BLOWER BLDG.
BLDG. NO. 1

ETHERNET
SWITCH

C
C

C
C

HMI-400

PLC-400

PCM-400

EH-400
W-EN-400A

W-EN-400B

UPS

OI-605

PLC-605

PCM-605

C
C

EH-605
W-EN-605A

W-EN-605B

BIOREACTOR NO. 5
ELECTRICAL ROOM

SUPPLEMENTAL AIR
BLOWER BUILDING

NO. 2

ETHERNET
SWITCH ETHERNET

SWITCH
UPS

C
C

FF

F-EN-600A

EH-610
ETHERNET

SWITCH

ES-1
480V

SWITCHGEAR

F
F

ES-2
480V

SWITCHGEAR

UPS

ETHERNET
SWITCH

ETHERNET
SWITCH

ETHERNET
SWITCH

ETHERNET
SWITCH

F
F

F

F

F-EN-100DF-EN-100C

F
F

F
F

HMI-3300

PLC-3300

PCM-3300

UPS

UTILITY WATER
PUMP STATION

ETHERNET
SWITCH

C
C

C
C

SOLIDS HANDLING
BUILDING

THERMAL DRYING
FACILITY

ETHERNET
AGGREGATOR

F

F-EN-2301

F

F
F

F
F

F
F

F

F F

F-EN-2500

MODEL 1000

F F F

F-EN-2100

F-EN-610A

MODBUS RTU

PCM-100

PCM-110

F F F F F F

F
F

F
F

F
F

F
F

F
F

F
F

F
F

F F F F F F F F

F F F

F

F F F F F F F F F F F F F F

OI-605

PLC-2100

PCM-2100

C
C

EH-2100

GRIT HANDLING

ETHERNET
SWITCH

UPS

F

F
F

F

KEY NOTES:#

1. FURNISH AND INSTALL 12-STRAND SINGLE MODE FIBER OPTIC CABLE.
REMOVE EXISTING MULTIMODE FIBER OPTIC CABLE PRIOR TO INSTALLATION.

2. 2-12 STRAND SINGLE MODE FIBER OPTIC CABLES.

3. REMOVE EXISTING MULTIMODE FIBER OPTIC CABLE.

4. FURNISH NEW 2-STRAND SINGLE MODE FIBER OPTIC PATCH CABLE.

5. SEE NETWORK CONNECTION DIAGRAMS FOR ADDITIONAL DETAILS.

RAS-2

HMI-1500

PLC-1500
PCM-1500

C
C

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
F

F
FF

F F F F F F F F FF-EN-1500
F-EN-1400A

F-EN-101

SCADA SERVERS AND WORKSTATIONS OFFICE COMPUTER AND PRINTERS

OX DITCH
CAMERA

F F F

F

F

LOWER
MAINTENANCE

F

F F F F F F F F F F F F F F F F F F F F

F

1

F F F F F F F F F

F

F F F F F

F

UW FILTER
BUILDING

F

F
F

F

F-EN-1700

BIOREACTORS 1-4

F
F

F
F

F

1

1

1

1

1

1

1

1

F F

1

1

1

1

11

1

ES-3
480V

SWITCHGEAR

1

1

PCM-600

PCM-600A

F F

F-EN-100B

F
F

F
F

F

GENERATOR
BUILDING

F F

F
F

F-EN-3300

2

FRONT
GATE

1

F F F F F F F F F F F F F F F

F

1

F-EN-1060

3

E-HOUSE

E-HOUSE

NJB-16.200 NJB-16.300 NJB-16.400

F
F

F
F

F
F

F

F F F F F F F F F
F

F F F F F F F F F F F F F F

1

F-EN-3300A

F-EN-1800

F-EN-130

F-EN-050

F

F

F

F
F

F
F

F

F-EN-140
F-EN-201

F4

5 5

6

5

5

EH-3300

EH-201 ETHERNET
SWITCH

F
F

PCM-140

F

F
F

F
F

F
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UPS

# KEY NOTES:
1. UPS IN PCM SHALL PROVIDE 120VAC POWER TO 24VDC POWER

SUPPLY MOUNTED IN MCC. PROVIDE ALL NECESSARY TERMINAL
BLOCKS AND WIRING IN THE PCM FOR 120VAC POWER.

2. NETWORK DATA SHALL BE MODBUS TCP COMMUNICATION
PROTOCOL.

3. MCC ETHERNET SWITCH AND MCC INTERNAL NETWORK CABLES
SHALL BE PROVIDED BY MCC SUPPLIER.

4. OWNER WILL FURNISH AND INSTALL MODBUS TCP COMMUNICATION
MODULE IN PLC BACKPLANE.

5. OWNER WILL FURNISH AND INSTALL PLC POWER SUPPLY IN PLC
BACKPLANE.

6. OWNER'S CONTROL SYSTEM INTEGRATOR WILL CONSOLIDATE
HARD-WIRED I/O SIGNALS AND FIELD WIRING.

ETHERNET SWITCH

RW-MCC-A

ETHERNET SWITCH

RW-MCC-E

C C C

1

1

PLC

PCM-1400

C C

ETHERNET SWITCH

AUXILIARY NETWORK PANEL

C C C C C C C
C C C C C C C C

C
C

C
C

C
C2

2

C
C

C
C

C

MODBUS TCP DATA NETWORK
CONNECTION (TYP)

UPS

ETHERNET SWITCH

RW-MCC-C

ETHERNET SWITCH

RW-MCC-E2

C C C

1

1

PLC

PCM-1500

C C

ETHERNET SWITCH

C C C C C C C
C C C C C C C C

C
C

C
C

C
C2

2

C
C

C
C

C

MODBUS TCP DATA NETWORK
CONNECTION (TYP)

RAS-1 PUMP STATION RAS-2 PUMP STATION

3

3

654
3

3
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UPS

ETHERNET SWITCH

SP-MCC-A

ETHERNET SWITCH

SP-MCC-B

C C C

1

1

PLC

PCM-1000

C C

ETHERNET SWITCH

AUXILIARY NETWORK PANEL

C C C C C C C
C C C C C C C C

C
C

C
C

C
C2

2

C
C

C
C

C

MODBUS TCP DATA NETWORK
CONNECTION (TYP)

UPS

ETHERNET SWITCH

HW-MCC-A

ETHERNET SWITCH

HW-MCC-B

C C C

1

1

PLC

PCM-110

C C

ETHERNET SWITCH

C C C C C C C
C C C C C C C C

C
C

C
C

C
C2

2

C
C

C
C

C

MODBUS TCP DATA NETWORK
CONNECTION (TYP)

SOLIDS HANDLING BUILDING HEADWORKS

ETHERNET SWITCH

SP-MCC-E

1

C C C C C C C C C

2

C
C

C
C

C

# KEY NOTES:
1. UPS IN PCM SHALL PROVIDE 120VAC POWER TO 24VDC POWER

SUPPLY MOUNTED IN MCC. PROVIDE ALL NECESSARY TERMINAL
BLOCKS AND WIRING IN THE PCM FOR 120VAC POWER.

2. NETWORK DATA SHALL BE MODBUS TCP COMMUNICATION
PROTOCOL.

3. MCC ETHERNET SWITCH AND MCC INTERNAL NETWORK CABLES
SHALL BE PROVIDED BY MCC SUPPLIER.

4. OWNER WILL FURNISH AND INSTALL MODBUS TCP COMMUNICATION
MODULE IN PLC BACKPLANE.

5. OWNER'S CONTROL SYSTEM INTEGRATOR WILL CONSOLIDATE
HARD-WIRED I/O SIGNALS AND FIELD WIRING.
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3
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3

3

3
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UPS

ETHERNET SWITCH

CC-MCC-A

C C C

1

PLC

PCM-3300

C C C

ETHERNET SWITCH

C C C C C C C

C
C

C

2

C
C

MODBUS TCP DATA NETWORK
CONNECTION (TYP)

UTILITY WATER PUMP STATION

3
4

# KEY NOTES:
1. UPS IN PCM SHALL PROVIDE 120VAC POWER TO 24VDC POWER

SUPPLY MOUNTED IN MCC. PROVIDE ALL NECESSARY TERMINAL
BLOCKS AND WIRING IN THE PCM FOR 120VAC POWER.

2. NETWORK DATA SHALL BE MODBUS TCP COMMUNICATION
PROTOCOL.

3. MCC ETHERNET SWITCH AND MCC INTERNAL NETWORK CABLES
SHALL BE PROVIDED BY MCC SUPPLIER.

4. OWNER WILL FURNISH AND INSTALL MODBUS TCP COMMUNICATION
MODULE IN PLC BACKPLANE.
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GENERAL NOTES:
1. INSTALL PRE-TERMINATED FIBER CONNECTIONS WHERE POSSIBLE.

2. COORDINATE WITH OWNER FOR THE EXACT LOCATION OF FIBER
OPTIC PATCH PANELS WITHIN EACH ENCLOSURE.

3. THE NEW FIBER OPTIC CONNECTIONS LISTED IN THE TABLE
INCLUDE NEW AND EXISTING SINGLE MODE FIBER OPTIC CABLES
THAT SHALL BE TERMINATED ON NEW FIBER OPTIC PATCH PANELS.
SEE ELECTRICAL DRAWINGS AND DRAWING GN-06 FOR ROUTING
OF NEW AND EXISTING CABLES.

4. UNLESS OTHERWISE NOTED, REMOVE ALL EXISTING FIBER OPTIC
PATCH PANELS.

FIBER OPTIC PATCH PANEL SCHEDULE

LOCATION ENCLOSURE NUMBER OF NEW FIBER OPTIC
CONNECTIONS

FIBER OPTIC
PATCH PANEL

MOUNTING
PATCH PANEL MODEL NOTES

ADMINISTRATION BLDG NETWORK ROOM RACKS 6-12 STRAND SINGLE MODE FIBER OPTIC CABLE RACK MOUNT CORNING CCH-02U
Four of the new fiber optic connections can be added to the existing Corning CCH-02U
patch panels. Provide one additional Corning CCH-02U to accommodate two new fiber
optic connections. Remove existing Leviton rack mount patch panels.

FINAL CLARIFIERS CHEMICAL BLDG PCM-2302 2-12 STRAND SINGLE MODE FIBER OPTIC CABLE WALL MOUNT CORNING WCH-02P
CHEMICAL BLDG NETWORK RACK 4-12 STRAND SINGLE MODE FIBER OPTIC CABLE RACK MOUNT CORNING CCH-02U Replace existing rack-mount patch panels with two Corning CCH-02U.

U.V. BLDG PCM-2500 1-12 STRAND SINGLE MODE FIBER OPTIC CABLE WALL MOUNT CORNING WCH-02P Corning Single-Panel Housing patch panel is acceptable if there is insufficient space for the
Corning WCH-02P

OX DITCH CAMERA 1-12 STRAND SINGLE MODE FIBER OPTIC CABLE WALL MOUNT CORNING WCH-02P Corning Single-Panel Housing patch panel is acceptable if there is insufficient space for the
Corning WCH-02P

FRONT GATE PCM-1060 1-12 STRAND SINGLE MODE FIBER OPTIC CABLE WALL MOUNT CORNING WCH-02P Corning Single-Panel Housing patch panel is acceptable if there is insufficient space for the
Corning WCH-02P

THICKENER CONTROL BLDG PCM-300 2-12 STRAND SINGLE MODE FIBER OPTIC CABLE WALL MOUNT CORNING WCH-02P
DAF BLDG PCM-301 1-12 STRAND SINGLE MODE FIBER OPTIC CABLE WALL MOUNT CORNING WCH-02P Corning Single-Panel Housing patch panel is acceptable if there is insufficient space for the

Corning WCH-02P
MAINTENANCE BLDG PCM-140 1-12 STRAND SINGLE MODE FIBER OPTIC CABLE RACK MOUNT CORNING CCH-02U
HEADWORKS NORTH BLDG PCM-202 1-12 STRAND SINGLE MODE FIBER OPTIC CABLE WALL MOUNT CORNING WCH-02P
BLOWER BLDG 1 PCM-200 2-12 STRAND SINGLE MODE FIBER OPTIC CABLE WALL MOUNT CORNING WCH-02P
UTILITY WATER PUMP STATION PCM-3300 2-12 STRAND SINGLE MODE FIBER OPTIC CABLE WALL MOUNT CORNING WCH-02P
LOWER MAINTENANCE PCM-130 1-12 STRAND SINGLE MODE FIBER OPTIC CABLE WALL MOUNT CORNING WCH-02P
SOLIDS HANDLING BLDG PCM-1700 2-12 STRAND SINGLE MODE FIBER OPTIC CABLE WALL MOUNT CORNING WCH-02P Remove existing rack-mount patch panel and replace with wall-mount patch panel in

PCM-1700
THERMAL DRYING FACILITY PCM-1800 2-12 STRAND SINGLE MODE FIBER OPTIC CABLE RACK MOUNT CORNING CCH-02U
UW FILTER BLDG 1-12 STRAND SINGLE MODE FIBER OPTIC CABLE WALL MOUNT CORNING WCH-02P
HEADWORKS PUMP ROOM PCM-110 7-12 STRAND SINGLE MODE FIBER OPTIC CABLE WALL MOUNT CORNING WCH-04P Provide 2 new wall mount patch panels
ES-1 1-12 STRAND SINGLE MODE FIBER OPTIC CABLE WALL MOUNT CORNING WCH-02P
ES-2 1-12 STRAND SINGLE MODE FIBER OPTIC CABLE WALL MOUNT CORNING WCH-02P
BLOWER BLDG 3 VCP-610 4-12 STRAND SINGLE MODE FIBER OPTIC CABLE WALL MOUNT CORNING WCH-04P Replace two existing wall mount patch panels with one wall mount patch panel.
BIOREACTORS E-HOUSE PCM-600 2-12 STRAND SINGLE MODE FIBER OPTIC CABLE WALL MOUNT CORNING WCH-02P Provide new 2-strand patch cable between PCM-600 and PCM-600A in adjacent E-House.
ES-3 1-12 STRAND SINGLE MODE FIBER OPTIC CABLE WALL MOUNT CORNING WCH-02P
BIOREACTOR 5 ELECTRICAL ROOM PCM-605 2-12 STRAND SINGLE MODE FIBER OPTIC CABLE WALL MOUNT CORNING WCH-02P
BLOWER BLDG 2 PCM-400 2-12 STRAND SINGLE MODE FIBER OPTIC CABLE WALL MOUNT CORNING WCH-02P
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NN901 PATCH PANEL MOUNTING DETAIL
TYP

J 8/7/25

NN902 PATCH PANEL MOUNTING DETAIL
TYP

J 8/7/25

NN903 PATCH PANEL MOUNTING DETAIL
TYP

J 8/7/25

16.06"

7.42"

4.83"

14.08"

4.83"

16.06"

16.06"

14.30"

6.47"

8.06"

1.37"

NN904 ASSEMBLY CCH-CF
TYP

J 8/21/25

RIGHT

FRONT

6.38"

TOP

ISO OPEN

GENERAL NOTES:
1. PATCH PANEL ACCOMMODATES TWO 12-STRAND FIBER OPTIC CABLES.

GENERAL NOTES:
1. PATCH PANEL ACCOMMODATES FOUR 12-STRAND FIBER OPTIC CABLES.

GENERAL NOTES:
1. PATCH PANEL ACCOMMODATES SIX 12-STRAND FIBER OPTIC CABLES.
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AØ

BØ

CØ

GND

480V
3Ø

MCP

H4H2H3H1

X1 X2

120V SEC
480V PRI
1Ø CPT

M

WHERE INDICATED
REMOTE DISCONNECT

CONTROL
POWER

RUN CR2-*

CR

FAULT

+24V

START

Y1-*
POWER ON

R

INTERFACE
MODULE

INPUT

INPUT

INPUT

GENERAL NOTES:
1. THE SCHEMATIC SHOWS FUNCTIONALITY. REVISE THE SCHEMATIC

AS REQUIRED TO PERFORM THE OPERATION INDICATED HERE AND
DESCRIBED IN THE SPECIFICATIONS BASED ON THE SELECTED
MANUFACTURER.

2. THE NUMBER OF INPUTS AND OUTPUTS MAY VARY BASED ON THE
SELECTED MANUFACTURER.

3. THE I/O POINTS ARE IDENTIFIED BY FUNCTION. USE THE
MANUFACTURER'S DEFAULT ASSIGNMENTS BASED ON THE
STARTER OPERATION MODE AND SPECIFIED CONTROLS.

CR4-*

CR

STOP

CR1-*

HSA-*

LOCAL
OFF

REMOTE

xoo

HSB-*
STOP

HSC-*
START

CR1-*

START/STOP

OUTPUT
oox

CR1-*

CR

CR3-*

CR

CR2-*

TSH-*

MWH-*

CONTINUED AT LOWER LEFT

CONTINUED AT UPPER RIGHT

# KEY NOTES:
1. GRIT BLOWER CURRENT SENSOR. SALVAGE THE GRIT BLOWER

CURRENT SENSOR AND INSTALL WITH NEW STARTERS.

2. WIRES TO GRIT BLOWER VENDOR CONTROL PANEL.

1

2

Y1-*
RUNNING

R

Y1-*
FAULT

R

CR4-*

CR2-*

oox

AUXB-*
ALARM

INPUT

AUXA-*
RUN

INPUT
CR2-*

HSRA-*
REMOTE

INPUT

TSH-*
TEMP

INPUT

SIG COM

CR3-*

CR4-*

CONTROL SCHEMATIC14
<...>

* = 445 GRB-445 PI-HWG-14

CR3-*
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