P&ID - CWD -~ CLDgEE]

PWRTZ#4

BEE

TERATAE R  HrEE ENE

o IEfiEP&ID - CWD - CLDEJEEIFE Y 5% -

« [FHE[EFAP&ID - CWD - CLDEJEEZE » b
FEF TAERIERE 2 R0 -

(=] [ EE RS -4
b FE P e e

= RFHE

y4
NP s
3| FoERRERA
LN | EsE.

P&ID

94.05.23 oy 15 F 2 M — [ T

P&ID

P&ID




A P&ID should include:

Instrumentation and designations

Mechanical equipment with names and numbers
All valves and their identifications

Process piping, sizes and identification

Miscellaneous - vents, drains, special fittings,
sampling lines, reducers and increasers

Permanent start-up and flush lines
Flow directions
Interconnections references

P&ID

A P&ID should include:

Control inputs and outputs, interlocks
Interfaces for class changes

Seismic category

Quality level

Annunciation inputs

Computer control system input
Vendor and contractor interfaces

Identification of components and subsystems
delivered by others

Intended physical sequence of the equipment

P&ID

What does P&ID stand for?

P&ID - Piping and Instrumentation
Diagram

B ARG RE R

a schematic illustration of functional
relationship of piping, instrumentation and
system equipment components
KE~HAR S RrRE S~ 2 PE 2

The P&ID are used to operate the process
system.

P&ID

A P&ID should not include:

Instrument root valves

control relays

manual switches

equipment rating or capacity

primary instrument tubing and valves
pressure temperature and flow data
elbow, tees and similar standard fittings
extensive explanatory notes

P&ID
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'_ OTHERWISE NOTEO
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Equipment ZAcitizs

U-TUBE HEAT EXCHANGER

STRAICHT TUBE HEAT
EXCHANGER
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Equipment ZASHaZs

Secondary
fhad out

g 2

Channal

fend box or hoader) U-tube bundio

Pass pastitions

Condensate
out

Socondary
flad in

Tuhe Shell

- z 2 Shell Tube
Courtesy: Washington University Outlet Tnlet




: CST - Condensate Storage Tank
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KA - Compressed Air System
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Process Piping

HAIN PROCESS FLOH

SECONDARY PROCESS FLOW

HISCELLANEOUS PROCESS FLOW
(VENTS. ORAINS. BYPASS,ETC.)

et . CONCENTRIC REDUCER

INCREASER

ECCENTRIC REDUCER
e e | NCREASER

P&ID

Process Piping

[ HELDED cAP

SCREHED cCap

J

CAPPED HOSE
COMNECTION

=

™

HOSE CONNECT]ON

Process Piping

" }—— auick otsconnect PRIFPEDE

s | ffoee  REHOVABLE SPOOL

] |e—— fL ANGED  CONMECTION

s Ve FLEX18LE CONNECTION
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Process Piping
'—Lf—— LOOP SEAL

(1/8)

. [ ARD SLOPE

e L1/8-INCH PER FOOT SHOWN}
(1751

== UPHARD SLOPE
—— (1/5-1NCH PER FOOT SHOHN)

ATHOSPHERIC VENT
ton r (STRAIGHT VENT 1S REQ'D
IN DRAINAGE SYSTEHS)

_E---— BURIED PIPE j@% _
Py

Process Piping HEAT TRACING

HEAT TRACING
E~ELECTRICALLY TRACED
(SHOHN)

S~STEAM TRACED

E & e 0FE 000

PIPING BY OTHER
THAN BECHTEL

9_ THERMAL SLEEVE

EXPOSED

PIPING EMPEODED IN CONCRETE

EHBEDODED

P&ID P&ID




Line Valves

< GATE
"N VALVE DISC REMOVED & '
DO GLOBE
y Y-PATTERN GLOBE
Do (WHERE ONLY Y-PATTERN

IS ACCEPTASBLE)

Line Valves

f—_ ANCLE
THREE~HAY (NOTE 16
—1}'9—-— DHG 0~H-XX-012)

FOUR-HAY (NOTE {6
\\ DHG O-MH-XX-012)

> 3 NEEOLE

Line Valves

ELASTOMETER

— e O1APHRAGH

8
PACKLESS VALVE

B-BELULOWS SEAL (SHOWN)
2-AETALLIC DIAPHRAGM

— O BALL

—_— e BUTTERFLY
—l] HOSE
—_——f PINCH

PINCH VALVE

% %,

OPEN THROTTLING CLOSED

Figure 14 Straight Through Diaphragm Valve
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Line Valves

-—T‘\f—— CHECK

RAM VALVE

__@_. — FLOK LIMITING
(OR EXCESS FLOH) CHECK

___i_ BLEEOER TRIP

RAM VALVE & FOOT VALVE

P&ID

Valve Status Symbols

GATE VALVES AND OTHER TYPES NOT SHOWN SPECIFICALLY

OPEN DURING NORMAL OPERATIO

if} (NO mnomeg , AN
LOCKED OPEN DURING NORMAL
OPERATION {NO THROTTLE

—p<] THROTTLE DURING NORMAL OPERATION
] CLOSED DURING NORMAL OPERATION
Le
<4 LOCKED CLOSED DURING NORMAL

OPERATION

P&ID

Valve Status Symbols

GLOBE AND NEEDLE VALVES

Dt |>'<| OPEN DURING NORMAL OPERATION
(MAY THROTTLE ) '

LOCKED OPEN DURING NORMAL
OPERATION (MAY THROTTLE

o THROTTLE DURING NORMAL
L OR LT OPERATION R

- LOCKED IN THROTTLE POSITION
et * CLOSED DURING NORMAL OPERATION
LC

LOCKED CLOSED DURING NORMAL
OPERATION

P&ID




Valve Status Symbols

BUTTERFLY VALVES
NO
I~} OPEN DURING NORMAL OPERATION
Lo (MAY THROTTLE)
-~ LOCKED OPEN WITHOUT THROTTLE
LT
™~} LOCKED IN THROTTLE POSITION
NC :
N CLOSED DURING NORMAL OPERATION
Le :
1 | —
LOCKED CLOSED DURING NORMAL
P OPERATION
P&ID

Miscellaneous

——|—$—Q_ SPECTACLE BLINO

i I 2 ' CIRCULAR OR HAMMER
BLIND
I QI SINGLE BASKET STRAINER

— DUPLEX BASKET STRAINER

T=-TYPE STRAIMER (SHOMN
f ;l HITHOUT BLOHOFF YALVYE)

SPECTACLE BLIND

P&ID

—— I 9 '_" . CIRCULAR OR HAMMER
BLIND




STRAINER

Miscellaneous

<1 : TEMPORARY STARTUP
= STRAINER (NOTE 7)
1 TEMPORARY PANCAKE TYPE
e START-UP STRAINER (WOTE 7)
{11} SCREEN TYPE STRAINER
[+ 1 FILTER
L
I EXPANSION JOINT
i

P&ID

FILTER Miscellaneous

— FLAME ARRESTER

TRAP

ST=STEAM TRAP (SHOWN)
AT=ALR TRAP

DT=DRAIN TRAP
PIPE CLASS CHANGCE

B 2o (FOR DEFINITION OF THE 3-
LETTER CODE. SEE GENERAL
NOTE 3 OF THE PIPING

IDENTIFICATION SECTION
Heo ¢8O THIS ORAWING)

B0%
Nl
Jos0e

'Qi,

0
ins10e | OUTSI0E CONTAINHENT
"'—"_""""—r. PENETRAT ION

P&ID




Miscellaneous

PROJECT CLASSIFICATION

APPL ICABLE CODE
____ SEISMIC
QUALITY \ CATEGORY
GROUP \\\\\\\\ l
l ‘

B1B ) N20D

IS

Miscellaneous

e

EJECTOR QBQEOUCTOR

I
s

EXHAUST HEAD

—D

HANUAL HYDRO TEST ORALINM

<

HANUAL HYDRO TEST VENT

-3

EJECTOR
EJECTOR
LP = Suction Nozzle t / Barrel

eid
Motive Lr_'[—ﬂ—\j__fl Discharge

= =Surss

\ Pumped liquor Intimately mixed
air and liquor




J:,:M.L SPRAY NOZZLE OR .
SPARCER (SHOWN HITH
UPHARD FLOW)

ws WATER SEAL VALVE
—_— & e DOUBLE DISC CHECK VALVE
From FOR SINGLE PIPE THROUGH
NaOH poss PENETRATION

Tank

FOR THO OR THREE PIPES
PO33A.8,C THROUGH PENETRATION

P&ID

PROCESS L1INE BREAK OR
RESUHPTION POINT.

. * FOR BREAK POINT -
43901 10-1) ADD IDENTICATION OF 6
EGUIPHENT 10 WHICH
E THE LINE IS GOING. _
OHG (TYP)
% XFOR RESUMPTION
ATt (YR e POINT ADD IOENTIFICATION

OF EQUIPMENT FROM WHICH
THE LINE 1S COMING.

DISCIPLINE {TYP)
/ INSTRUHENTATION LINE

M-AB;002 (G- 3, —I BREAK OR RESUMPTION POINT.
¥ ADD IDENTIFICATION OF

OHG(TYPl INSTRUHENT (OR EQUIPHENT)
TO HHICH. OR FROM HHICH. .
OO DINATE (TYP) THE LINE CONTINUES. rm%lﬂ_
CROSS~REFERENCE SEE NOTE 4 i |

#
H

ST) CONTINUATION TO AND/OR FROM
INSTRUHENT LOOP DIAGRAM
WHEN RERUIRED.

SN SUBTING 41N STSTIN FOR ST000-0
SESEL ENGINE 4-E-01 3

B . .
e (0] vee 4]




EQUIPHENT IOENTIFICATION

EQUIPHENT COHPONENT NUMBERS ARE IN
ACCORDANCE HITH THE FOLLOHING FORMAT
(SEE NOTE:] Berow):
A= 1 =H-AD - POOI
tseousucs NUHBER
COMMODITY
SYSTEH (SEE NOTE 4 BELOW)

DISCIPLINE (SEE NOTE 4 BELOM)
UNIT CODE (SEE NOTE 2 BELOHW)
SEPARATION GROUP

PIPING IDENTIFICATION .
PIPING LINE LABELS SHOHN ON THESE DRAWINGS
INCLUDE THE LINE COMPONENT NUMBER. THE LINE
SIZE AND THE PIPE CLASS AND ARE IN ACCORDANCE

HITH THE FOLLOHING FORHAT
(SEE NOTE 1 BELOW)

LINE COMPONENT NUMBER]

LINE S1ZE

PIPE CL ASS (SEE
NOTE 3 BELOW)

A~ 1 - a0 - 10767 - Eop
SEQUENCE NUMBER .
CONHOOITY (SEE NOTE § BELOW) |37 25K
SYSTEM (SEE NOTE 4 BELOW) I

UNIT CODE (SEE NOTE 2 BELOH)

SEPARATION GROUP EE \ N —
note 6 eetom %€ NI ALES - FoNone o

B L

*umeggono): | | | [ [ |- [ [ [ | | [ | |vENDOR"

425 8(N/A/B/C/D/P/S % | = %m&.ﬁi’kk
#a (0/12) “ ol T T > aEn (WET ¥ #HH2 "= A#)

B N1IMKJ-V064
B A1MKJ-EOO1
B B2MKJ-E002
B SOMKJ-EO003

P&ID




A-1-AD-L107-
6”-EBD

P&ID

HH

CH

Coils

H - HEATING COIL

HW = HOT HATER(SHOHN)
§ -~ STEAH

E - FELECTRIC

G - GAS

€ ~ COOLING COIL

CH - REFRIG. CHILLED
HATER (SHOWN)

CH - COOLING WHATER

Fans

VANE AXIAL FAR

PROPELLER FAN

UNIT HEATER

ELECTRIC COIL SHOWN
(SEE UNDER COILS

FOR DEFINITION OF
OTHER LETTER SYHBOLS)

roau

Air Cleaning Devices

-

XX

ASHRAE ZERR 4 HZe e ar

LOR EFFICIENCY ROLL TYPE
FILTER

LOK -LOW EFFICIENCY
ROUGHING FILTER .
10% T0 85% EFFICIENCY
BY ASHRAE HEICHTY
TEST (SHOWN)

HOO ~HODERATE EFFICIENCY
FILTER.
20% TO 60% EFFICIENCY
B8Y ASHRAE STAIN TEST

HICGH ~HIGH EFFICIENCY FILTER
85 EFFICIENCY BY ASHRAE
STAIN TEST FOR 86%
EFFICIENCY FOR 0.30
HICROMETER OOP




Air Cleaning Devices

HEPA -HIGH EFFICIENCY

>< L PARTICULATE AIR FILTER
99,974 EFFICIENCY FOR
>< 0.30 MICROHETER DOP

CHAR ~ACTIVATED CHARCOAL
ABSORBER TRAY OR DEEP
BED TYPE

e CHEMEMC #TEEEGHF)

su ~LOH-EFFICIENCY FILTER
TO BE REMOVED AFTER
START UP
MS -HOISTURE SEPARATOR ,J( ;Ft’ A\&fgﬁ
P&ID

Dampers

' SINGLE BLAOE
—w OR BUTTERFLY
—l— HANUAL -BALANCE

! FUSIBLE LINK

—— FIRE DAMPER
OR FIRE DOOR

P&ID

Fire Protection Equipment

? | FIRE HY-DFU\N‘I' /ﬁ % *&

FIRE HYDRANT
HITH HOSE HOUSE

; i HOSE REEL STATION p
—K—

- -

b

MK RS

HOSE RACK STATION

DELUGE VALVYE

roUw

Fire Protection Equipment

OPEN HEAD

KERELR  SPRAY NozuLes

CLOSED HEAD FUSIBLE

NEAAA LINK NOZZLES

P&ID




Fire Detector

10 ~1ONIZATION DETECTOR

(SHOMN)
" PE -PHOTO ELECTRIC

X0 ~FLAME DETECTOR

ND ~FIXED TEHPERATURE
THERMAL DETECTOR

RD ~RATE OF RISE THERMAL
DETECTOR

co ~RATE COMPENSATED

THERMAL DETECTOR

Drains

INDIRECT DRAIN

O )BLDG SUMP
(ve )

ROOF ORAIN (SLRFACE DRAIN SHOW)

TO SURFACE DRAIN

FLOOR DRAIN OR SURFACE
COLLECTION UNIT

EQUIPHMENT DRAIN
COLLECTION UNIT

K e

P&ID

Miscellaneous Control System

6
@ STATUS LIGHTS ON MAIN
PANEL -
m L.
INDICATING LIGHTS ON MAIN
PANEL
P&ID

Signals and Lines

CONNECTION TO PROCESS OR
HECHANICAL ‘L INK.OR INSTRUMENT
SUPPLY

PNEUMATIC SICNAL,OR UNDEFINED
—
SIGNAL FOR PROCESS FLOW DIAGRAMS

_________ ELECTRIC SIGNAL

——%——— CAPILLARY TUBING (FILLED SYSTEM)
20

edmmede— HYORAUL IC SIGNAL

ELECTROMAGNETIC OR SONIC ZTRREER

L e - s - e
(WITHOUT KRIRING OR TUBING),

P&ID




Control Valves - Bodies

GLOBE. GATE. OR OTHER IN-LINE

TYPE NOT OTHERMISE IDENTIFILIED

FO~- INOICATES FAIL OPERN

FC~ INDICATES FAIL CLOSED

FL- INDICATES FAIL LOCKED
(POSITION DOES NOT CHANGCE)

FI- INDICATES FAIL
INDETERMINATE

(TEXT LOCATION V-4)

THREE-HAY (NOTE 16)

FOUR-HAY (NOTE 186)

P&ID

Valves - Actuators

PNEUHAT.IC DIAPHRAMN

OIAPHRAM.
PRESSURE~-BAL ANCED

L5

i ROTARY HMOTOR
(SHOMN TYPICALLY HITH
ELECTRIC SIGNAL)

PNEUNATIC CYLINDER
SINGLE-ACTING

HYDRAUL IC CYL INDER
OOUBLE ACTING

PNEUHATIC CYL INDER
OOUBLE ACTING

3

s

Valve Body with Actuator

- typical

FC

P&ID

Self-actuated Devices - Pressure

PRESSURE REOUCING

RECULATOR
SELF CONTAINED

PRESSURE REOUC ING
i REGULATOR . ]

WITH EXTERNAL
N PRESSURE TAP

P&ID




Self-actuated Devices - Pressure

PRESSURE RELIEF
OR SAFETY VALVE,
ANGLE PATTERN

SPRING-OR HEICHT
LOADED. OR
HITH INTEGRAL PILOT

P&ID

Hand-actuated Devices

THO~HAY HAND CONTROL VALVE
IN PROCESS LINE (NOTE 11)
HANUALLY ADJUSTABLE
RESTRICTION ORIFICE

IN SICNAL LINE

A THO-HAY HANO-
ACTUATED SHITCHING
VALVE IN PNEUMATIC
‘{ “ D-I-q “q SIGNAL LINE

P&ID
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