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Identification letters
First letter

Measured or
Initiating variable

Analysis
Burner, combustion
User’s choice

User’s choice

m OO @ >

Voltage

Flow rate

User’s choice
Hand
Current (electrical)

“ = I o T

Power

Time, time schedule
Level

User’s choice

User’s choice

User’s choice

v oz Z | A

Pressure, vacuum

Quantity

Radiation
Speed, frequency
Temperature

clHdl»vw 3o O

Multivariable

Vibration, mechanical
analysis

W Weight, force
X |Unclassified

Event, state, or
presence

\Y

Z |Position, dimension

Modifier

Differential

Ration
(fraction)

Scan

Time rate of
change

Momentary

Integrate,
totalizer

Safety

X axis
Y axis

Z axis

Succeeding letters

Readout or passive
function

Alarm
User’s choice

Sensor (primary
element)

Glass, viewing device

Indication

Light

User’s choice
Orifice, restriction

Point (test
connection)

Record

Multifunction

Well
Unclassified

Source: Control Engineering with data from ISA S5.1 standard

djﬁ\jeﬁfﬁ\

Output function |Modifier

User’s choice User’s choice

Control

High

Control station

Low

Middle,
intermediate

User’s choice User’s choice

Switch
Transmit
Multifunction Multifunction

Valve, damper,
louver

Unclassified Unclassified

Relay, compute,
convert

Driver, actuator
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Software <Uly Juas| e FIC 101 2 U Set point (SP) s haze TIC 301 g OF ad ) Lol (3 13,14

. Cascade Control abeis oSK& s - oS

(93 ade 352510 L1y or Data Link
s e P&ID se> Vs plsll Lalz (3 Legend o) ks Gmio ij & LW il ged 0L el

. P&ID Lbz =l ¢by 43 L& lapes dajell 1> da2l) Numbering Systems V_Jjj‘ Lt NSy axladl lbllaially

dows 545 P&ID JI & U5 Ay asdseins Ley 22é Legend ))ﬁ)\ C\.:.u =20 3 YIC J) J.:.a\.e}' & ol u,{.q J\:Afj
rslis ¢y Solenoid 345 cale plos dauls 4 Sl vz On/Off c:é/&ui v sl Llsll 3 YIC U Jae
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www.inst-Sim.com
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o obs 2 Operator pladl |xiw dauly o) Jsodll e PLC (&».c oz oy ) ol O ad Lalasl) (3
. Presence > j/T « State U\~ jf « Event Sl él j»_\..ni'é Y JJ;-\ (4.1;-\.3 L;E.J L S4>re & & J:-‘J i Jg,&

ol i 3 oSl o wf g C A (BMEL — ) cnk 3950 ol e Ju | B4,

'@AA'.\ 2\.54_‘.»\).’ V.@.Aj\ 2\.5).@.« ] ISA’s S5.1 C)\.@J:Jj BTo Slea)

Page 22 of 93



i) el L) s o [olas]

inst-Sim.com

SRNEHER Oy

P&ID hlhia ‘_,A <l jlalidl)

Lealsinl o 8 @) llas V) faal 5,8 dned

Abbr.

English

s

A Analog Signal 4, L5 5,L5)
AAH Analysis Alarm [High] (L) b i)
AAHL Analysis Alarm [High/Low] (um/g}\&) JUEERY]
AAL Analysis Alarm [Low] (a4 1l
AC Analysis Controller Qe (S sy — LE S
AS Air Supply sled jdze
ASDH Analysis Shutdown [High] (L) sl 33
ASDL Analysis Shutdown [Low] (i) bl Ol
ASH Analysis Switch [High] (L) s ks
ASHL Analysis Switch [High/Low] (UM/L}L") Jel o
ASL Analysis Switch [Low] (ko) bt £ lais
AT Analysis Transmitter o Ll Sl — o et
BAH Burner Alarm [High] (L) Aasdh )
BAHL Burner Alarm [High/Low] (UM/L}LQ) alesdl )
BAL Burner Alarm [Low] (L) dlatd) L)
BC Burner Controller

M\&u
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Abbr. English S

BDV Blowdown Valve i) e

BPR Back Pressure Regulator

BS Burner Switch

BS&W Basic Sediment and Water

BSH Burner Switch [High]

BSHL Burner Switch [High/Low]

BSL Burner Switch [Low]

CCP Central Control Panel

CDS Compressor Shutdown

CFA Common Fault Alarm

COR Corrosimeter

csc Car Seal Close

€S0 Car Seal Open

CcVv Control Valve

DWF Drinking Water Fountain AR HE

E/l EMF to Current Converter

ES Electrical Switch

ESD Emergency Shutdown Station

ESDV Emergency Shutdown Valve

EXH Exhaust

FAH Flow Alarm High
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Abbr. English S

FAHH Flow Alarm High For Level Above FAH

FAHL Flow Alarm [High/Low]

FAL Flow Alarm Low

FALL Flow Alarm Low For Level Below FAL

FC Flow Controller

FC Fail Close

FCV Flow Control Valve

FE Flow Element

FFA Flame Failure Alarm

FFSD Flame Failure Shutdown

FG Flow Gage/Flow Sight Glass

FIC Flow Indicator Controller

FIT Flow Indicator Transmitter

FI Flow Indicator

FO Fail Open

FQ Flow Indicator Totaliser

FQi Flow Indicator with Total Counter

FR Flow Recorder

FRC Flow Recorder Controller

FRT Flow Recorder Transmitter

FS Flow Switch
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FSDH Flow Shutdown [High]

FSDL Flow Shutdown [Low]

FSH Flow Switch [High]

FSL Flow Switch [Low]

FT Flow Transmitter

FY Computer, Relay, Amplifier or I/P Converter

in Flow Loop

GS Instrument Gas Supply

H Hydraulic

HMV Hydraulic Motor Operated Valve

HOA Hand/Off/Auto Switch

HS Hand Switch

I Current Signal

I/F Interface

I/ Current Indicator

I/P Current to Pneumatic

I/PA Current to Pneumatic Alarm

Kl Clock/Timer

LA Level Alarm

LAH Level Alarm [High]

LAHH Level Alarm High for Level Above LAH

LAHL Level Alarm [High/Low]
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LAL Level Alarm [Low]
LALL Level Alarm Low for Level Above LAL
LC Level Controller
LCV Level Control Valve
LG Level Gauge
LI Level Indicator
LIC Level Indicator Controller
LIT Level Indicator Transmitter
LLH Liquid Level [High]
LLL Liquid Level [Low]
LLN Liquid Level [Normal]
LO Lock Open
LO Lock Closed When by a manual Valve
LR Level Recorder
LS Level Switch
LSDH Level Shutdown [High]
LSDL Level Shutdown [Low]
LSH Level Switch [High]
LSHH Level Switch High for Level Above LSH
LSHL Level Switch [High/Low]
LSL Level Switch [Low]
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LSLL Level Switch Low for Level below LSL

LT Level Transmitter

LY I/P Converter [Level Loop]

MCC Motor Control Center

MTU Master Terminal Unit

NC Normally Closed

NO Normally Open

P Pneumatic Signal

P/ Pneumatic To Current Converter

PAH Pressure Alarm [High]

PAHL Pressure Alarm [High/Low]

PAL Pressure Alarm [Low]

PB Pushbutton

PC Pressure Controller

PCV Pressure Control Valve

PD Pulsation Dampener

PdA Pressure Differential Alarm

PdAH Pressure Differential Alarm [High]

PdAL Pressure Differential Alarm [Low]

Pdl Pressure Differential Indicator

PdIC Pressure Differential Indicator Controller
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PdS Pressure Differential Switch

PdSH Pressure Differential Switch [High]

PdSL Pressure Differential Switch [Low]

PG Pressure Gage

PIC Pressure Indicator Controller

PIT Pressure Indicator Transmitter

PJI Multipoint Pressure Indicator

PJR Multipoint Pressure Recorder

Pl Pressure Indicator

POS Positioner

POV Pneumatically Operated Valve

PR Pressure Recorder

PRC Pressure Recorder Controller

PRT Pressure Recorder Transmitter

PRV Pressure Regulating Valve

PSDH Pressure Shutdown [High]

PSDL Pressure Shutdown [Low]

PSE Rupture Disk

PSH Pressure Switch [High]

PSHH Pressure Switch High for Pressure Above PSH

PSHL Pressure Switch [High/Low]
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Abbr.

English

s
PSL Pressure Switch [Low]
PSLL Pressure Switch Low for Pressure Below PSL
PSV Pressure Safety Valve
PT Pressure Transmitter
PY Relay, Computer, Amplifier, Converter or I/P
Converter etc/ in Pressure Loop
RC Ratio Controller
RTD Resistance Temperature Detector
RTU Remote Terminal Unit
S Solenoid
SAH Speed Alarm [High]
SAHL Speed Alarm [High/Low]
SAL Speed Alarm [Low]
SC Sample Connection
SD Shutdown Panel
Sl Speed Indicator
SR Speed Recorder
ss Steam Supply
SSH Speed Switch [High]
SSHL Speed Switch [High/Low]
SSL Speed Switch [Low]
TAH Temperature Alarm [High]
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TAHL Temperature Alarm [High/Low]

TAL Temperature Alarm [Low]

TC Temperature Controller

TCV Temperature Control Valve

TD Time Delay

TE Temperature [Measuring]
Element/Thermocouple

TF Temperature Gage

TH Thermostat

TIC Temperature Indicator Controller

TIT Temperature Indicator Transmitter

TJI Multipoint Temperature
Indicator/Thermocouple

TI Temperature Indicator

TR Temperature Recorder

TRC Temperature Recorder Controller

TRT Temperature Recorder Transmitter

TSDH Temperature Shutdown [High]

TSDL Temperature Shutdown [Low]

TSH Temperature Switch [High]

TSHL Temperature Switch [High/Low]

TSL Temperature Switch [Low]
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TT Temperature Transmitter
TW Thermowell
TY Computer, Relay, Converter. etc. in Temp.
Loop
us Utility Station
VAH Vibration Alarm [High]
VSDH Vibration Shutdown [High]
VSH Vibration Switch [High]
WS Water Supply
X Multiply
zc Position Switch [Closed]
Z0 Position Switch [Open]
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Lines Jxagil) Ja ghad

3em Y mo pldsia Y Aals Loosdl) bglax

Process Connection — Ul Lz ;Led aloy

Ao — Undefined Signal 22,2s n& 3,L5)

//// Pneumatic Signal &lsless &,Ls)
—_——— e ————— - Electric Signal . ¢S 8,3}
vay - % (15t plasy Capillary Tubing a,ss bl

=_ {_ IL Hydraulic Signal ¢l)s, s 5)Ls)
/\\/ /\\/ (GUided igrse) aiso ol Annblines ¢S 5,05

(Not Guided dg>ss nf) aiso o nablines ¢S 5L

(%2 2y of Data Link <l Ll s Jlast L,

Mechanical Link SG\Ses Juasl L,

. Control Engineering with data from ISA S5.1 standard : ).zl

PSS~

ol ) e 35 Al 5L8Y1 o eyl aal b s,
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On/Off Valve (& )/z5 alaa

N S N
5353 & L%—*— —'..ﬁrc
XY f

gy

(ZIC)

S
2I0N, _ (750
£

. Fail Close (FC) 3] (51 anz9 ¢ (59,5 On/Off Valve 33|/ plos

The P&ID indicates the fail position | £ GV (Sl s 53 plaall OF ) i P&ID 556 Vly purlshl Labase
(FC) as well as the valve type (it is ’
a ball valve). The drawing showing | ¢k .(Ball Valve 35 slass 4]y ploall ¢5 =g 2liSy « Close (FC)

the solenoid as well as the air

switches. imit Swi
. Limit Switches bzl >luisg
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bl Lo P&ID 6565Vl pnlglt labez |35 (aS™

Page 35 of 93



k! ol Al s e 5l inst-Sim.com eV sl 1S e

Sblaal) st PRID 53¢aY) g sl gall labada § 5 (i
reloal AN woly v gb Lhd 056 OF % ¢ P&ID 356 Yly glll Loz SULy o bl o]

To identify riskfrom a set of P&ID you must have clear understanding of three things...

.+ &) Understand the process i>sy! idesll g
.&a4 28 g Understand the failures JUasYl oV~ g3 =

. Understand the consequence —3lsll o¢5 =

e V) O 9 Oldall G wlsll OBsg LY bolad 6.»';:.‘.3 P&ID 3,@->-§§1\5 el bz (3

Lines are used for showing piping, equipment and instrumentation connections

so people can communicate the process sequence and the relationship of different equipment, Equipment and
instrumentation are connected by lines.

Here are some common connections
Olaall Ly o adlesdl olaall o 2831y Process Sequence aersy) dkeall fudad o gb e sl S L;Q;

Doslas dlauly e Lad 336>Vl

. Common Connections asslil aylg JI ey Gb Lo
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Lines X ghil)
Pipe 3,3l
I
Common Failure Modes: el JUas oY
- Collapse

. Collapse ,Ls! -

- Burst/Rupture
- Erosion . Burst/Rupture 33 | il —
- Corrosion . Erosion >y 3=l —
. Corrosion JS'G -
Electrical Signal 4 ¢S 3 L)

oy R
_— e

Common Failure Modes: el Jlasd) oY

- Open connection
. Open connection 351\ »z —
- Electrical shorting P 2t G

- Electromagnetic interference . Electrical shorting a5 ¢S~ 25 31> —

. Electromagnetic interference  coblxs S sl —
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Common Failure Modes:
- Leakage of internal fluid
- High components friction level

- Loss of pressure

Common Failure Modes:
- Radio interference

- Signal filtering

- Packets Loss

- Loss of signal

(4855l %) Pneumatic Signal 43 sa 5 L&)

el

ralad) JUlesY) Y-
. Leakage of internal fluid &)1\ x5lsald oy —
LS e A (sin -

. Loss of pressure lexzll Olazs —

Data Signal Uy 3 L)

_0_0—0-

asladl JlaeY) oY

. Radio interference (ss:s! )l J=Iudl -
- Signal Filtering LY} ol 5 —

. Packets Loss <ULl a> Olais—

. Loss of signal &,L>Y) Olaas —
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(& Lay) Flexible Pipe O gl

Common Failure Modes: aledl Jlesy) Y-
- Compressive failure

. Compressive failure &w Qs -

- Tensile failure

- Over bending . Tensile failure Ladl dngs Jloe —

- Rupture
. Over bending L\l sL£Y! —

. Rupture &) -

Energy Equipment 43Ual) c:)aea
Aol g wla)l s o Loy wssalll ol zey L

Some equipment are used to add or reduce energy in the material

(5)s» 4324) Blower ¢lita

Common Failure Modes: el Jlasyl oYl
- Fail to operate on demand

s e | ads —
- Loss of pressure Joslt ¢

. Loss of pressure lexll Oluzs —
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Common Failure Modes:

- Flame out

Common Failure Modes:
- Fail to operate on demand
- Loss of pressure

- Over pressure

Common Failure Modes:

Furnace o8

rmladl JlasY) oY

. Flame out <&/ clikss| -

Pump FEYN

ranladl JleeY) V-
. Fail to operate on demand <Ak}l s Laadl pie -
. Loss of pressure laxzll Olazs —

. Over pressure Xy Las —

Compressor kéla

sl JlaeN) oy
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- Fail to start . Fail to start saJ\ 3 Jzé —
- Damage due to liquid
CBLD e sl —
- Over pressure S ST o
- Excessive vibration . Over Pressure &1y ba> —
. Excessive Vibration Ll ;lzay -
Heat exchanger ¢./> Jib
Common Failure Modes: Sl Jlas) @Y
- Leakage
) . Leakage « ,i—
- Corrosion
- Plugged . Corrosion |S'G -
. Plugged >sls —
Plate Heat Exchanger (~iliwa (5 a Jals
= -
N Wi
\\ /
/><\
// \\
H —

Common Failure Modes:
- Leakage
- Corrosion

- Plugged

sasle) JUaeY) Y-
. Leakage — -

. Corrosion Jf G-
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‘ . Plugged 3sus —

Aerial Fan s ¢) 98 4a g 0

]

S E——-

Common Failure Modes: awlad) JlaeN Y-

- Loss of air circulation
. Loss of air circulation ¢lsd! Olye3 OlAis —

Storage Tanks <) jal)
Skl e g el o

Some equipment are used for material storage

Floating Storage Tank ails ciiu 3 ol A

Common Failure Modes: asladl JlaeY) oY
- Overflow

. Overflow ib/olas —
- Leakage Clb

. Leakage — -
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Sphere Tank 3.8 O/ A

Common Failure Modes: saalad) JlaeN) oV

- Overpressure
. Overpressure 3 bxill -

Pressurized Vessel b gaa sls g

Common Failure Modes: el JUasd) oY
- Overpressure

L axall —

3 gall Juad Ci)ana

.JB.U M Sl = r.)o::.w;"

Some equipment are used to separate material.
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Horizontal Separator (& J«alé

Common Failure Modes: saalad) JlaeN) oV

- Overpressure
S laral) —

Vertical Separator 25 Jwald

Common Failure Modes: Al Jlas) Y

- Overpressure
L aall —

Fluid Contacting Column Jil sedl Lsadla ¢z s
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Common Failure Modes: saaslad) JlaeN) Y-
- Overpressure
_ L) arzll —
- Corrosion
- Plugged ST -
. Plugged >9is —

Tray Column ) sl 7

Common Failure Modes: led) JUasl oY
- Overpressure

o LU aall —
- Contamination

. Contamination #L.3)/ &5l -
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Valves clalaall
bl 335 (3 WSl Slalaall pusizns
Valves are used to control the flow of material

Manual Valve sy alaa

>

Common Failure Modes: amlad) JlaeN Y-
- External leakage

. External leakage )\ i —
- Internal leakage g€ (b e

- Inadvertent position . Internal leakage 1> i —

. Inadvertent position s3s.eés n& dxlg —

Control Valve asaidl) slaa

Common Failure Modes: el Jlas Y
- Fail to close on demand

. . Fail to close on demand <Ll we @MYl 3 Lad—
- Fail to open on demand : g Jed

- Spurious operation . Fail to open on demand )l die il (3 foi-

-Leakage
. Spurious operation s JKiy Jasll

. Leakage — -
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(25495~) Solenoid Valve (sl Cilal) alaa

Common Failure Modes: el Jlas) @Y
- Structural failure

. Structural failure W Mas—

- Seat Leakage

- Seal Leakage . Seat Leakage alewa) dnis o o ps—

- Loss of actuator
. Seal Leakage il mils e i —

. Loss of actuator Jxml\ Js—

Motor-operated Valve & s Jaxy slaa

Common Failure Modes: el Jlasl) oV

- Motor failure
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- Fail to stroke

Common Failure Modes:
-Fail to close on demand
-Fail to open on demand

-Spurious operation

Common Failure Modes:
-Fail to close on demand

-Fail to open on demand

. Motor failure &2 |le -

. Fail to stroke plesa)l jlgie (3 Jle -

Butterfly Valve 43/_# slaa

rwladl JlesY V-
ALl e B! 3 i

qw\wcw\dw—

. Spurious operation s JKiy Jasll

Globe Valve wsall/ s 981 alaa

asledl JlaeY) Y-

) e MY 3 e
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-Spurious operation

-Leakage

Common Failure Modes:
-Fail to close on demand
-Fail to open on demand
-Spurious operation

-Leakage

Common Failure Modes:
-Fail to close on demand

-Fail to open on demand

o]

Al e el (3 i
. Spurious operation s JKéy Jasll

S i —

Needle Valve 5 _» aslaa

rwladl JlesY Y-
) e MY G e

cllll i il (3 Lad-

. Spurious operation ss35 JKéy Jasli—

.L)J-M'J_

Ball Valve 5 ) alaa

el JlaeY) oy

Al e GV 3 s -
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-Spurious operation chﬁj‘ 3 s -
-Leakage
. Spurious Operation 2 i el -

S i —

Check valve g s o= alama

Common Failure Modes: el Jlas) oY

-Leakage

-Stuck at open position PP
e a2y 3 Bl -

Jbdial) Ca8AT Cifara

-

L) & Lasll Cadsd el URA psled

Some equipment are used to relief pressurein the process.

Relief Valve (il alaa

Page 50 of 93



i) el L) s o [olas] inst-Sim.com 5;42‘\!\ sl 2.5 e

Common Failure Modes: saaslad) JlaeN) Y-

-Fail to open

ol 3 il -

Curved Gas Vent 4xaia J& (udli datd

Common Failure Modes: Sl Jlas) @Y

-Plugged
. Plugged >gdes —

Rupture Disk (84 oo 8

Common Failure Modes: el JUasd) @Y

- Corrosion

ST -

Control System asaill ol
Bkoadl Sl 315y WSl pllas psszn,

Control system are used to managethe behaviour of the process
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Programmable Logic Control 4a-_sll Jidl) ilaial) agail)

Common Failure Modes: saaslad) JlaeN) V-
- Software error

) . Software error »sG,Jl 3 lox —
- Execution error Al ¢

. Execution error Jd) (3 Uas —

Shared Control ¢ jidu aSa3 « Shared display & ida a o

Common Failure Modes: el Jlaedl e
-Software error
Gt g Lo —
-Execution error =l &
Jdad) & s —
o) 3 gl

L) ) Lelody alaall a5 atlad la) ol aiand) sz

Sensors are used to measurethe physical properties of the process and convert it into a signal.
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Flow Transmitter (bl Juya

Common Failure Modes: ledl Jlasy) @Y
- Spurious measurement

. Spurious Measurement _aily L3 —
- Loss of measurement P ad

. Loss of Measurement _»Lall Ol —

Pressure Transmitter kil Ju s

Common Failure Modes: Sledl JUasy) @Y
-Spurious measurement

. Spurious Measurement _asl; L3 —
-Loss of measurement P s

. Loss of Measurement _»Lall Olaas —

Level Transmitter < swiall Ju ya
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Common Failure Modes: aledl Jlesy) Y-
-Spurious measurement

. Spurious Measurement 1y L3 —
-Loss of measurement

. Loss of Measurement _»Lall Ol —

el ol bl sud OV Les
Now let’s identify the riskof this process...

D-101 Re-boiler Condensate Pot

Size %
SET @ 700kPag

To atmosphere at safe
location

Steam

Drawing Ref.

3/a"

HLL=2550 mm
NLL=1650 mm
LLL=250 mm

34"

Condensate

Drawing Ref.

Understand the process ddeal) vg2 : Jo¥! 3 slasell
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* There is low pressure steam flowing into the vessel

e The steam cools and forms condensate in the
condensate pot

« The level of the condensate liquid is controlled by a
level control loop

» Condensate is drained out the bottom of the vessel

cVessel slegll 1) iy jaiscis bars 93 (% dg ®
. Condensate Pot el sley (3 (S bl 55 ©

@ oSE 3 danly LSl L) (st 3 oS oz 0
. Level Control Loop < sl

sLY! ¢ o Condensate Sl Bl Cappas oz ®

D-101 Re-boiler Condensate Pot

Steam

Drawing Ref.

3/4

HLL=2550 mm
NLL=1650 mm
LLL=250 mm

3/4"

Step 2: Identify possible failures

The control loop can malfunction causing the valve
LV253 to fail in the closed position.

. Vessel
@ Size %
SET @ 700kPag
To atmosphere at safe
: % location
-_— mm.
l
!
|
V“
\2s3/
N Condensate
S

azd) Jlaall V- i 12 3eladd

Jl w5 & Control Loop rile\ i s of Sk
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. Closed Position slall mog)l (3 LV253 o3, sleall fuid

D-101 Re-boiler Condensate Pot

Size %
SET @ 700kPag

To atmosphere at safe
location

Steam

Drawing Ref.

s

3/4

HLL=2550 mm
NLL=1650 mm
LLL=250 mm

3/4"

Condensate

Drawing Ref.

Step 3: Assess the consequence Assess the consequence | - (2 Bglad)

* The level control valve fails in the closed position
blocking the drain line Ao ) Gl gl (3 Canill (3 (Sl ples lans @
* Hazard is high level and high pressure in the tank . Drain Line <2,2)| L
* Potential consequence of loss of containment and

equipment damage with $$$$ losses RS NE R SRS P AUNSIWETNE JUSCER SIS

Lo sie Jlet oliall Caliy (o) Olhad) dlazs) a3lall ©

Page 56 of 93



i) el L) s o [olas] inst-Sim.com 5;423!\ e 1S e

e $$

Now you have identified the cause of the overpressure | | s Se ¢ Bl baall ox o OV s A
hazard, can you identify the safeguard? ) o

. . . . il
The pressure relief with a set point of 700 kPa will

open and reduce but not eliminate the risk of rupture
i s Pressure Relief badll wds ploc ity Oy
Ja Wby (JSl ols” 700 aylais Set Point s>4

R

D-101 Re-boiler Condensate Pot

Size %
SET @ 700kPag

To atmosphere at safe
location

Steam

Drawing Ref.

3/4"

HLL=2550 mm
NLL=1650 mm
LLL=250 mm

3/4"

Condensate

Drawing Ref.

\/
/\\
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B_y l_Jnderstanding_the P&ID you can (_:Ifearly assess ol s« P&ID sﬂz_% JURRUNARE e I e
risk in your operation and make gooddecisions
<l Sy Operation &~y clules (3 oo bl

Lo

1- How to Read a P&ID for Risk Analysis - PDF
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P&ID 53¢aY) 9 sl gall Jadada Jga ) guaal) Cilal)

Tanks & Vessels < jal) 5 4 oY)
¢ Tank Ol41s Vessel sleoll oy 3,401 sl

Tank (Cone Roof) by Aall citud) g3 ¢yl 33

Tank (Flat Roof) (s siwal) cilud) 53 ¢5) 3300
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Tank (Floating Roof) aile «iiuw 53 ¢l 34

Internal Floating Roof Tank aitall (Aalal) cided) 93 ¢ 33

Horizontal Vessel &Y sls sl
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Horizontal Vessel With Boot and coalescer (%) sls sl

Isometric view
not to scale

Vertical Vessel =l sie gl

N

N

Vertical Vessel (Flanged Head) 43 (i 53 ol slo g
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Pig Launcher/Receiver 3 s 3 Jufiu) g Juu ) 333 9
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Exchangers and Heaters Symbols Uil 5 4 ) al) ciabal) §gay

(PFD o gl b aadicial) 3all) Shell and Tube Exchanger £ (2 Ul Jibwe

i tube-sid
Straight-tube heat exchanger pesige udin
(two pass tube-side) fluid in 1
tube sheet tube bundle with

straight tubes

I
1 L

1 I

shell tube shest
haffles l

shell-side

tube-side
fluid out

fluid out

( P&ID <la gl & axdicall 3a,l)) Shell and Tube Exchanger g5 (» s Jiba
T T

Electrical Heater (=4 (il
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|
|
-

e e H.-

3]

"
|
»
)
.‘.

Y
-~

Reboiler ¢lad)

:
| (-
! N

T T

Air Cooler with fans (Single Bay) &) sk 80 7 5l 4

I

1

Fired Heater 1\l Ui
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"

St

e

e

1."
LS

i
!

.
.|

Double pipe Exchanger (s _lua Jiba

I

Filter (Cartridge Type) g

-
|

o

Flare Stack Jsléwll

/N
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Pipe Slug Catcher Ja s dhla il 9o
T

PIPE SLUG CATCHER
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Rotating Equipment Symbols 5_) sl <Y jsay

Centrifugal Pump d>2s

©1996 Encyclopaedia Britannica, Inc.

Positive Displacement Pump 4sw2s

=
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Sump Pump (with motor drive) d>vias

Vertical Can Pump dsw2s
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Borehole Pump (Down hole) d5vias

1

///

/77

BOREHOLE PUNP
(DOWNHOLE)

Air Blower !¢ dsezs

Centrifugal Compressor (&5l 3kl helo
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Reciprocating Compressor ¢35 kélo

Screw Compressor J93> kéle

VAT
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Drive Symbols J:<il) & o Ja

Motor ()55%) (A5 97w

Diesel Engine Drive J > &

D
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Fire and Safety Equipments < g3

1-Way Fire Hydrant 4>y = Sees &> ol b

2-Way Fire Hydrant ;> Swos &2 0l &l

Fire Hydrant and Monitor ($3-4 4> ¢ o &> olw 4l

v50)
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Fire Monitor (s9- 8bw argi ylgr

Foam Monitor o4 ps? 4rg jlgr

(Wall Mounted il & <) Hose Reel (&~ psb > 3,55
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Floor Mounted _2,Y! & < Hose Reel &> psb > 3,59

_®_..

Foam Inductor ) as® b
Oltas )¢ sy Pl 585 e Cosliae Jol g oW L 3 8580 Bl S5 Jl=sY Foam Inductor eldseis) o

L ) Cliary G 8542 55801 0 85570 2080 LUV sl I 0 35801 150 om0 55800 5]

AlR
SIGNAL

-

: L FOAM
== SRy
N

Foam Pourer 35.’9 T

=
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Deluge Nozzle (Medium Velocity Water spray) & _olo,

K3

Sprinkler Head (Upright Spray) uci;

Sprinkler Head (Pendant Spray) gﬁ;

!
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Frangible Bulb Detector Head jwSU JG akd ol

v

Eye Wash ! o ol

Safety Shower ploouis! ol
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I
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Safety Shower and Eye wash 8! Jod ol 2 plosuin! ols

“1 o\
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Sprinkler Valve &l » ales

Fusible Plug g% LWl ds1u.d)

¢
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Drinking Water Fountain DWF <zl Lo sle 8,430
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i

Hose Connection (Female) asb 5 |rog O b

m

Flexible hose (Male) O, (S ejbj*

1aVAVA ||

Flanged Connection <\liald; dog

S | —

Spacer Ring 4slJ dik>

—|?|—
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Spectacle Blind (Open) (i>g:de) 8yUa

Spectacle Blind (Closed) (&dkas) 8,

Cap (Generic) <\
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Reducer (Concentric) (S5 ) oW

\v)

Reducer (Eccentric) (s Y) oW

W)

Flame Arrestor «¢\! g

— 55—
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T-Type Strainer ‘;T—J ) > ddae

Y-Type Strainer (! 5—J > ddae
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Cone Type Strainer bz dlias

_E_
P —
DIRECTION OF FLOW

Removable Spool Jail il 3,5

Trap (generic) (pl&) ddmas
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Open vent (Goose Neck) with birdscreen 4> gés &2

Buttweld in line 65 Ly alod

*

Page 85 of 93



i) el L) s o [olas] inst-Sim.com 5;.4.»3!\ sl 2.5 &

Valves <lalaall/C2 L0

Hand Actuator (S5 plee  foive

Diaphragm Actuator, Spring Opposed with hand Jack 494 §1)d Sl 8,5y e Sl Jaia

}
¥

Diaphragm Actuator, Spring Opposed _-Sl=s &) o ke d Jaia

ﬁb
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Motor Operated Actuator ¢ S D ey i

Solenoid Operated Actuator g,¢5 cile Jais

Page 87 of 93



i) el L) s o [olas] inst-Sim.com 8;.4.»3!\ sl 2.5 &

Pneumatic Piston Actuator, Spring Opposed Slxs &) as é-'\-ﬁ g5 g«gﬁ Jaia

Page 88 of 93



i) el L) s o [olas] inst-Sim.com 5;.4.»3!\ sl 2.5 &

Hydraulic Piston Actuator, Double Acting obxiy) =955 ‘,&J 9 gk g«gﬁ Jaia

Force i

Hydraulic ‘ Eixhanst ‘

Pressure

Self Contained Backpressure Regulator 4l 456 il kil oo

5

Page 89 of 93



i) el L) s o [olas] inst-Sim.com

SRNEHER Oy

Slallhiaa

Abbr.

En.

3

Diaphragm Actuator, Spring Opposed

umf\.au Sy)@gw M i

Motor Operated Actuator

A s Jad

Solenoid Operated Actuator

S e i
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Process Jsid

Js¥ b1 — s (Soudlly Jadl aslis (3 olbsed) — L™

3 ;&I Fired Heaters in Details — Joaid) o 46 Cdl ol 1 oS

1~ Cathodic Protection — ol 255101 gLkl m

2 Cathodic Protection — ol 25500 gLkl =

Oil & Gas transmission pipelines cwUY) bl x5

P&ID I s} el bl m

Level < gmedl pwld OS5

S 3 gl WS G b sds

B g e 15 5d) SISy BB ol

Hydrostatic Level Indicator — swield Soling,ddl ol

Level Floats ans)l i3 Csidl b 3621 o 2316 ®

Magnetic Float Liquid Level Switch With Magnetic Coupling .btall L)l 55 Cpll alse zie
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Rotary Paddle Level Switch Jlsll Cosuid) ~liis

Tape Level Indicator « gwied) Joy 2Jl cn 1)

Flow O\ pd! 8

Fluid Flow Rate Measurement 55t 0L, Juss o3 LS m

Ultrasonic Flow Meters 0l wdl sl idsall $g olorsll s3¢] 1 OLS™  m

Shuttle Type Flow Switch  S&U Ol ~liie LS

Temperature 8/ 2! wld (S

Thermowell ))& &)l 1 LS =

Principles of Pressure Measurement lazll o3 (s3le 1 LS

Valves Sl 8

Valves ol @ oS =

Valves in Chemical Industries &5l colelizl) 3 oblegll =
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Fire & Gas Books &9 &, <5

Ostad) Ll Jgy B LaYY L by dimgs ik — oLl polas — 558 — Yy sUbY) Sliag aoldl olblrsyl =

ikl Oles b & — Water Supplies For Fire-Fighting 5~ =

O 859 — s — G o ladll il wlblpsl — 58" @

REYEIN L},\L\ &L’»\J\ - L}.J..U C\.&JJ\ CJ\jj u
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O3S 4eST 53U Sl Gt 2tlSs pls ®

A slSay LSy Wl 3] W

Ingress Protection IP Jedl Gl olrys 1 LS m
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