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FR FORWARD-REVERSE

I

OCR OPEN-CLOSE-REMOTE
OOR ON-OFF-REMOTE

OOA ON-OFF-AUTO

AS

WS     WATER SUPPLY
SS     STEAM SUPPLY
NS     NITROGEN SUPPLY
HS     HYDRAULIC SUPPLY
GS     GAS SUPPLY
ES     ELECTRIC  SUPPLY
AS     AIR SUPPLY

LOR LOCAL-OFF-REMOTE
OO ON-OFF
OC OPEN-CLOSE
LR LOCAL REMOTE
HOA HAND-OFF-AUTO

TURBIDITYTURB

pH CELL

OXYGEN (PURITY)

MLSS MIXED LIQUOR SUSPENDED SOLIDS

MCC MOTOR CONTROL CENTER

LOWER EXPLOSIVE LIMITLEL

DO DISSOLVED OXYGEN

CARBON DIOXIDE

CHLORINE RESIDUAL

METHANE

INTEGRATE (TIME INTEGRAL)

MULTIPLY

LOW-SELECT

HIGH-SELECT

F(X) CHARACTERIZE SIGNAL

DIVIDE

EXTRACT SQUARE 
ROOT

SUBTRACT (DIFFERENCE)

-K

K

MEANINGS OF IDENTIFICATION LETTERS

INSTRUMENT TAG NUMBERS

pH

TEMPERATURETEMP

ORP OXIDATION REDUCTION POTENTIAL

CONDUCTIVITYCOND

F FLUORIDE
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FUNCTION CODE ABBREVIATIONS

SYSTEM CODE ABBREVIATIONS
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FLOW

FL
O

W

SLOPE UP 1"/FT MIN.

FL
O

W

SLOPE UP 1"/FT MIN.

FLOW

LP CONN.

LP CONN.

FLOW TRANSMITTER AND DIFFERENTIAL PRESSURE
ELEMENT FOR VERTICAL LINE FOR LIQUIDS OR STEAM

FLOW TRANSMITTER AND DIFFERENTIAL PRESSURE
ELEMENT IN HORIZONTAL LINE FOR LIQUIDS OR STEAM

FLOW TRANSMITTER AND DIFFERENTIAL PRESSURE
ELEMENT FOR HORIZONTAL LINE FOR AIR OR GAS

FLOW TRANSMITTER AND DIFFERENTIAL  PRESSURE
ELEMENT FOR VERTICAL LINE FOR AIR OR GAS

1/2" NIPPLE AND BALL
VALVE (TYP)

FLOW IN EITHER DIRECTION
UPWARD PREFERRED

1/2"OD X 0.035 WALL
316SS TUBING

1/2"OD X 0.035 WALL
316SS TUBING

1/2" NIPPLE
AND BALL
VALVE (TYP)

THREE-VALVE
MANIFOLD (TYP)

MOUNT TRANSMITTER
BELOW PROCESS TAPS

MOUNT TRANSMITTER
BELOW PROCESS TAPS

MOUNT TRANSMITTER
ABOVE PROCESS TAPS

ORIFICE ASSEMBLY SIMILAR
FOR VENTURI OR PILOT TUBE

NOTES:
DIFFERENTIAL PRESSURE TYPE OF FLOW MEASUREMENT

MANIFOLD PER SPECIFICATION DIVISION 17

1.

2.

HIGH PRESSURE

LOW PRESSURE

HP

LP

LEGEND:

LP CONNECTION

LP CONNECTION

HP CONN.

MOUNT TRANSMITTER
BELOW PROCESS TAPS

HP CONN.

HP CONNECTION

HP CONNECTION

DETAIL 11I21
SCALE: NONE

DIFFERENTIAL PRESSURE LINES
PROCESS LINE TAP

3/4" RIGID CONDUIT

GROUNDING
BUSHING AT BOTH
ENDS OF CONDUIT

#8 AWG TO
GROUND SYSTEM

GROUNDING RING PROVIDED
WITH FLOWMETER

METER FLANGES
PRE-DRILLED

BRAIDED GROUND STRAP PROVIDED
WITH FLOWMETER. SECURE AT  FLANGES
WITH INTERNAL TOOTH  LOCK WASHERS,
AND 1/4" x 1/2"  BOLTS

FLOW

INTERNAL TOOTH
LOCK WASHER

BOLT THRU TAB

GROUNDING
RING

GROUNDING STRAP
TO METER FLANGE

NUT

TO GROUND
SYSTEM

GROUND RING CONNECTION DETAIL (TYPICAL)

DETAIL 01I40
SCALE: NONE

MAGNETIC - GROUNDING
FLOW TRANSMITTER

33032247
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1/2" NPT SS PLUG, TYP

PRESSURE GAUGE,
PRESSURE TRANSMITTER
OR PRESSURE SWITCH

• •• ••• • • • •• • •• • ••• • • • • • • • • • • • • • • • • • • • • • • • • • •

1/2" NPT x 3" LONG SS
NIPPLE

1/2" FNPT SS BALL VALVE, TYP
(NOTE 1)

MAIN PIPE

1/2" FNPT SS TEE

1/2" SS UNION FNPT
OR DIAPHRAGM SEAL
AS INDICATED ON THE
P&ID

HORIZONTAL PIPE
MOUNTING

VERTICAL PIPE
MOUNTING

1/2" NPT SS PLUG, TYP

DETAIL A
-

SCALE: NONE

PRESSURE, INSTRUMENT, GAUGE 
OR PRESSURE SWITCH

NOTES:

1. BALL VALVE TYPE UNLESS OTHERWISE NOTED.

(NOTE 1)

(NOTE 1)

MAXIMUM LEVEL

1.

2.

NOTES:

3.

DISTANCE FROM TRANSDUCER SENSOR HEAD TO MAXIMUM LIQUID LEVEL:
(d) AS REQUIRED BY TRANSDUCER MANUFACTURER FOR PROPER LEVEL
MEASUREMENT, MINIMUM 10 INCHES.

PROVIDE AN UNOBSTRUCTED SOUND PATH PERPENDICULAR TO THE LIQUID
SURFACE, PER TRANSDUCER MANUFACTURER INSTRUCTIONS.

COORDINATE FLANGE UNIT AND STAND PIPE WITH TANK SUPPLIER

d

TYPE LR PVC COATED
CONDUIT BODY

TOP OF CHEMICAL
STORAGE TANK

PVC NIPPLE (LENGTH
DETERMINED BY MANUF.
TO COMPENSATE FOR
STANDPIPE LENGTH)

PVC COUPLING
(SIZE AS REQ'D)

3/4" LIQUIDTIGHT
CONDUIT

GASKET PER
SECTION 13216

PE
R

 T
AN

K 
M

AN
U

F.

6" DIAMETER
STANDPIPE

DETAIL 03I41
SCALE: NONE

ULTRASONIC - FLANGED - ON TANK
LEVEL TRANSMITTER

DETAIL 11I61
SCALE: NONE

CAPACITANCE - SUSPENDED
LEVEL SWITCH

L

RF LEVEL SWITCH

PIPE COUPLING

1/4" x 4" WIDE STAINLESS STEEL
BENT P BRACKET. FASTEN TO
WALL OR MOUNTING STAND AS
REQUIRED

HOLE THROUGH PLATE
FOR PROBES

1/4" DIAMETER GROUND
REFERENCE PROBE

WALL OF SUMP PIT
OR WET WELL

SIDE VIEW

6"

2"

6"

6"

PROBE
LENGTH PER
INSTRUMENT
INDEX

C  (4) 5/8" DIAMETER HOLES
AND STAINLESS STEEL
CONCRETE ANCHORS

L

INSTRUMENT

MOUNTING BRACKET SUPPLIED
BY INSTRUMENT VENDOR

5'
-0

"

FINISHED
FLOOR

3-1/2" MINIMUM

GROUT AFTER  LEVELING

MOUNTING STAND,
REFER TO E4011 OR
E4012. SEE PLANS FOR TYPE

DETAIL 01I70
SCALE: NONE

FLOOR
REMOTE INSTRUMENT MOUNT

TYPICAL

TYPICAL

TYPICAL

PROVIDE 316 STAINLESS STEEL1.

NOTES:
WALL PLATE DETAIL

5/8" DIAMETER
(TYPICAL 4) ON 8"
BOLT CIRCLE

1/2" STAINLESS STEEL
NUT (TYPICAL OF 8)

(4) 1/2" STAINLESS
ANCHORS

3/8" STAINLESS
STEEL  PLATE

CAPINSTRUMENT

MOUNTING BRACKET
SUPPLIED BY
INSTRUMENT VENDOR

2" STAINLESS STEEL
SCH 40 PIPE

STAINLESS STEEL FLAT
WASHER (TYP 4)

8"
 S

Q
.

1/8"

1/8"

3/4" GROUT

DETAIL 02I70
SCALE: NONE

WALL
REMOTE INSTRUMENT MOUNT

GROUND LEAD
NOTE 1

LUG (TYPICAL)

SIGNAL LEADS

SHRINK TUBING

COVER WITH SHRINK TUBING

SHIELD OUTER JACKET

NOTE:

INSTRUMENT TERMINATION

INSULATION

LUG (TYPICAL)

SIGNAL LEADS

SHIELD
COVER WITH SHRINK TUBING

OUTER JACKET

OUTER JACKET

SHRINK TUBING

SHRINK TUBING

1. GROUND SHIELD AT PANEL NOT AT INSTRUMENT.

DETAIL 01I05
SCALE: NONE

SHIELDED CABLE TERMINATION

PANEL TERMINATION

33032248
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STRAIGHT RUN STRAIGHT RUN

WITH PROCESS FLUID
PIPE LINE IN CONTACT
ELECTRICALLY CONDUCTIVE

TRANSMITTER

ELECTRICAL CONDUIT
FLEXIBLE SEALED

(MAGMETER MANUFACTURER)

(BY ELECTRICAL CONTRACTOR)
SPECIAL CABLE BY

INSIDE FLEXIBLE CONDUIT

FLOW

2D MIN.5D MIN.

GROUND STRAP
(BY MAGMETER MANUFACTURER)

115V
POWER
60HZ, 1O

PROCESS PIPE

DETAIL B
-

SCALE: NONE

MAGNETIC FLOW METER WITH TRANSMITTER

316 STAINLESS STEEL
TUBING AND FITTINGS
PER DIVISION 40

PRESSURE GAUGE

PRESSURE SWITCH
OR TRANSMITTER

ANNULAR SEAL:
PER DIVISION 40

SENSING
FLUID

MOUNT EQUIPMENT WITH STAINLESS STEEL
HARDWARE

SIZE PLATE AS REQUIRED FOR DEVICES

3/16" THICK 316
STAINLESS
STEEL PLATE

NOTES:
1.

2.

NOTE 2

DETAIL 01I20
SCALE: NONE

ANNULAR
CHEMICAL SEALS

PR
ES

SU
R

E
TE

M
P.

AIR OR GAS

TOP
ONLY

SIDE
PREFERRED

TOP OR
BOTTOM IF

NECESSARY

CLEAN LIQUIDS OR
STEAM

TOP
PREFERRED

SIDE IF
NECESSARY

TOP
PREFERRED

SIDE IF
NECESSARY

DETAIL 02I21
SCALE: NONE

INSTRUMENT TAP ORIENTATION
PROCESS LINE TAP

33032249
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DETAIL C
-

SCALE: NONE

TYPICAL FOR PH/TEMP.
ORP AND CONDUCTIVITY

ANALYZER INSTRUMENT SUBPANEL

1" TEE (TYP)

SAMPLE

CONDUITS FOR
INSTRUMENT WIRING

SIZE AS SHOWN ON
ONE-LINE DRAWINGS

CONDUITS FOR
120 VAC WIRING

1" SCH 80 PVC PIPE

DRAIN
DRAIN

1" SCH 80 PVC PIPE

JUNCTION BOX
WITH TERMINALS
FOR 120VAC JUNCTION BOX

WITH TERMINALS
FOR 120 VAC.

DETAIL D
-

SCALE: NONE

ANALYZER INSTRUMENT SUBPANEL
TYPICAL FOR TURBIDITY

1" SCH 80 PVC PIPE

30
" M

IN
.

24" MIN. (TYP)24" MIN. (TYP) 24" MIN. (TYP)

DETAIL E
-

SCALE: NONE

ANALYZER INSTRUMENT SUBPANEL
TYPICAL FOR CHLORINE RESIDUAL

30
" M

IN
.

CONDUITS FOR
INSTRUMENT WIRING

SIZE AS SHOWN ON
ONE-LINE DRAWINGS

CONDUITS FOR
120 VAC WIRING

30
" M

IN
.

1" TEE
(TYP)

CONDUITS FOR
INSTRUMENT WIRING

SIZE AS SHOWN ON
ONE-LINE DRAWINGS

CONDUITS FOR
120 VAC WIRING

1" TEE
(TYP)

DRAIN

JUNCTION BOX
WITH TERMINALS
FOR 120VAC

SAMPLE SAMPLE

FI

ROTAMETER
WITH FLOW

COMPENSATING
REGULATOR AND

NEEDLE VALVE,
RANGE PER MFR.
REQUIREMENTS

FI

ROTAMETER
WITH FLOW

COMPENSATING
REGULATOR AND

NEEDLE VALVE,
RANGE PER MFR.
REQUIREMENTS

FI

ROTAMETER
WITH FLOW

COMPENSATING
REGULATOR AND

NEEDLE VALVE,
RANGE PER MFR.
REQUIREMENTS

PH TRANSMITTER
SEE SECTION 40 75 00

PH SENSOR
PROVIDE FLOW-THRU
ASSEMBLY
SEE SECTION 40 75 00

TURBIDITY ANALYZER
SEE SECTION 40 75 00

TURBIDITY SENSOR
SEE SECTION 40 75 00

CHLORINE RESIDUAL
ANALYZER
SEE SECTION 40 75 00

33032250
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MATERIAL LIST

TAG QTY MANUFACTURER DESCRIPTION MODEL NO.NO

1 HOFFMAN CO. 90"H X 36"W X24"D A-903624SSFSDN41 NEMA 12 ENCLOSURE
1 HOFFMAN CO. ALF16D24R2 FLUORESCENT LIGHT

FIXTURE
1 EATON-POWERWARE 5125-15003 1500 WATT UPS

1

2

NP1

3

UPS UPS

PRINT POCKET

FRONT VIEW SIDE VIEW

NAMEPLATE SCHEDULE

NP1 NP2 LINE1

PLC-1/RIO-4 120VAC POWER FROM

NP2 LINE2

NP2

33032251
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MATERIAL LIST

TAG QTY MANUFACTURER DESCRIPTION MODEL NO.NO

1 HOFFMAN CO. A-90P36F11

1 HOFFMAN CO. A-90SMP142

1 ALLEN-BRADLEY 1769-PA43 RACK MOUNT POWER

78" X 32"W SUBPAN

3 1769-OA164

5 1769-IA165

3 1769-IF416

1 1769-OF4CI7

1 1769-ECR8 RIGHT END CAP

1 5069-L340ER9 CPU WITH ETHERNET

10

A/R 1489-A1C-10011 10A CIRCUIT BREAKER

12

1492-DR613 RAISED DIN RAIL

1492-J414 TERMINAL BLOCK

1492-JG415

WEIDMULLER 101230000016

101130000017

CUTLER HAMMER XRU1D120U18 1 POLE 120VAC RELAY

PHOENIX CONTACT PT 2X2-24DC-ST19 SURGE SUPPRESSOR

1 HOFFMAN CO. DAH8001B20 SPACE HEATER

1 LIEBERT MP2-115A21 UPS BYPASS SWITCH

2 SOLA SDP4-24100LT22

2 IDEC23

1 IDEC24

2 INT. RECTIFIER 5125-150025 1N5806 DIODE

1 CONTROL CONCEPTS 1N580626 SURGE SUPPRESSOR

1 ELECTRICENTER ECLX071M27 GROUND BUS

1 LEVITON 5261-I28 SIMPLEX RECEPTACLE

78" X 14"W SUBPAN

SUPPLY
ALLEN-BRADLEY

ALLEN-BRADLEY

ALLEN-BRADLEY

ALLEN-BRADLEY

ALLEN-BRADLEY

ALLEN-BRADLEY

ALLEN-BRADLEY

MODULE

MODULE

MODULE
4 PT ANALOG OUTPUT MODULE

GROUND
TERMINAL BLOCK
120VAC FUSED

TERMINAL BLOCK
24VDC FUSED

TERMINAL BLOCK

24VDC 3.8A
POWER SUPPLY
24VDC RELAY
AND SOCKET

120VAC RELAY
AND SOCKET

ALLEN-BRADLEY

ALLEN-BRADLEY

ALLEN-BRADLEY

WEIDMULLER

A/R

A/R

A/R

A/R

A/R

A/R

A/R

RH2B-UL-24VDC/
SH2B-05

RH2B-UL-120VAC/
SH2B-05

LEFT SIDE SUB PANEL REAR SUB PANEL

1 1769-ECLLEFT END CAPALLEN-BRADLEY

33032252
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1/2"-H2O2-PFA1

12"-FLT-DIP 8"-FLT-DIP 12"-FLT-DIP

D
1/2" DRAIN

N.O.

12"-OXW-DIP 12"-OXW-DIP

12"-OXW-DIP

N.C.

D
2" DRAIN

1/2" TAP 1/2" TAP
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2"-H2O2-SS-1

1/2"-H2O2-PFA1

PW

4
"
-
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-
C
P
V
C
1

1023

FIT

1023

FE

PPS-1101 PPS-1201

PW

1
"
-
H
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-
C
P
V
C
1

1
"
-
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-
C
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V
C
1

1
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4"SC

4"SCS

4"RC

F
C

F
C

C
A
/
F
C

FC

8
"
R
O
F

SP

8"UVE

3"V

8"UVE

3"V

8"BW

8"UVE

8"ROF

8"BW

M

M

M M

M M

SP SP

8
"
R
O
F

4"SC

4"SCS

FC

F
C

C
A
/
F
C

4"RC

F
C

8"BW-DIP

12"UVE-DIP

8"BW-DIP

8"UVE-DIP

8"UVE-DIP

12"ROF-DIP

8"BWW-DIP

8"ROF-DIP

8"ROF-DIP

8"BWW-DIP

M

M

M MOV-1001
1

MOV-1130

MOV-1120

MOV-1210

MOV-1240 MOV-1140

MOV-1110

MOV-1220

MOV-1230

1

1

1

1

1

1

1

1

8"BWW-DIP

8"BWW-DIP

12"ROF-DIP

8"BWW-DIP

8"ROF-DIP

8"ROF-DIP

12"UVE-DIP

8"BW-DIP

8"BW-DIP

8"BW-DIP

8"BW-DIP

8"UVE-DIP

8"UVE-DIP

4"-DRN-PVC-4

4"-PW-PVC-2
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4"SC

4"SCS

4"RC
F
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/
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8
"
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SP

8"UVE

3"V

8"UVE

3"V

8"BW

8"UVE

8"ROF

8"BW

M

M

M M

M M

SP SP

8
"
R
O
F

4"SC

4"SCS

FC

F
C

C
A
/
F
C

4"RC

F
C

8"BW-DIP

8"UVE-DIP

8"ROF-DIP

8"BWW-DIP

M

M

M MOV-2001

MOV-2130

MOV-2120

MOV-2210

MOV-2240 MOV-2140

MOV-2110

MOV-2220

MOV-2230

1

1

1

1

1

1

1

1

1
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