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The symbols are generally in accordance with BS 1553-1...
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— 3 — — —|IT|—

COMCENTRIC REDUCER ECCENTRIC REDUCER FLANGED COMNECTION =
TEE PIECE ~-FLAMGED

— 44— g

BUTT WELD S0LDERED SCREWED JOINT COMPRESSION FIT TIHG
—= —) — ¥ —_—
SO0 WELD WELDED ENDCAP SCREWED PLUG BLIND FLANGE
SLEEVE BHHT FLEXIBLE HOSE FIPE CROSS0VER CONMEC TIOM
— ——i— — ——
(RIFICE PLATE SIGHT GLASS STEAM TRAP
¥ STRAINER
- A
BELLOWS SPADE OR LINE BLIND SPADE-TwO POSITION STRAINER /FILTER

LINE FITTINGS




Process Flow & Engineering ) xwe glads T 3 glaasss

N Line Diagrams)

e ST b glaasd oo b s B

Valves Symbols :

V1 W W1 W

[ E 4 ] .|

DATE WaLWE OLogE VALYE BalLL WALVE EUTTERFLY ¥ALWE

WV V1 v v

=) ™ I~ -

FHRAGM VALYE CHECKE WALWE SWING CHECK wALYE WEEDOLE WALWE
v Dl — 2 barg
W1
T \ V1
FWAT VALY ANGLE VALVE RELIEF VALVE
VALVES




Process Flow & Engineering ) xwe glads T 3 glaasss

~_

Line Diagrams)

o ST b sbhask e b glsT

Valve Actuators Symbols :
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Instruments Symbols : | & & "_@
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SEMSOR M LIME
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T REMOTE PANEL SIGNAL TRANSMITTED LEWEL
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VA FLOWMETER
INSTRUMENTS
DRIFICE CARRER PITDT FLOW TURBINE
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GEMERAL FLOW

B A A
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NS TRUMENT INETRUMENT
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WS TRUMENT
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Instrument Indentifiers:

Measured Variable

Type of Conditioner

Type of Component

F = Flow R = Recorder T = Transmitter
L = Level | = Indicator M = Modifier
P = Pressure C = Controller E = Element

Q = Quantity

A = Alarm

T = Temperature
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Process Equipment

Symbols :
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FLOW SHEET FLIMP
LIME DIAGHAM

VESSELSTANE

@-‘w T T T‘ 4@_»

1 il
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Process Equipment
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Line Tags and Equipment Identification:
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Basic Instrument Symbols:

VALVES
> IR A X bk R R K S @
Gate Needle  pFourway Angle Diaphragm  panual ! _ ><
Valve Operated Gauge Solenoid  Hydraulic Back Pneumatic Back
Valye Vahe Pressure Operated Pressure
m \‘\J X % CLOSED Regulator Regulator
Gilobe Three-Way £y
'|l||'a|1lreI Buﬁer‘fh" Valve
} 2 £}
Dg/\‘] N I/T Ezj H Preumatic E ("> [?\
Bal Bleeder ‘Oparated - Rl ety
Check Valve Plug Valres Orifice Butterly Valve Motor  Rotameter PRV ey
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Basic Instrument Symbols:

COMPRESSORS PUMPS & TURBINE
1 9 - A T - Y Wl
— I 0 . v ot i) ] \ hs ; l\.‘__'/‘
| | — PP G NP PN { e
Reciprocating Comprassor & Centrifugal Centrifugal "E'ﬁ?_&'m ——/_IJ
Compressor Silencers Compressor Purmne M Vertical
O S 90
o '"ﬂ_{ __] S H }**i-{J — |
A L
'a__ I —~ I:[_ :l
- ] Screw Pump S
Rotary Liquid Ring Centrifugal Compressor Goar Pump Turkine
Compressor Compressor (Turbine Driven)
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Basic Instrument Symbols:

HEAT EXCHANGERS

— R (@) (D
) £ ) | :
— [ > O

o,

Hairpin Exchanger U-Tube Shell & Tube Hea: Exchanger
Heat Exchangsr
| |7] 7
' S . i% LA
Jingle Mass i ﬂ /'&_f" l'éa"
Heat Exchanger Rehailer /

Heater Condenser

LINE SYMBOLS

Future Equipment ——-——-——=—---.

Major Process

Ninor Proccss

Fricumatic A
Hyaraulic L
Capillary Tubing —s——3ex%——

X
Elsctromagnstic Signal —aSa™—

Clectric
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Basic Instrument Symbols:

VESSELS ( j — S a—

Drum or Condenser

Temp Indicator
Temp Transmitter

)OS

Y g
ANV,

Termp Recorder

Mixer
WL Level Indicator
E:LT Lewvel Transmitter
Tank
an (L_C) Lewvel Controller
© Mixing Reactor i
Fc::rced Draft Cooling Tower Fl Flow Indicator
‘fr)  Flow Transmitter
f \ ] / Flow Bacorder

)

@@

Prassure Indicator

=

e A M
| | L o : Tower Tower @ Pressure Transmitter
| / with Packing I"FTHE\

Prassure Recording

Furnace Induced-Draft Cocling Tower Controller

¢
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Basic Instrument Symbols:
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Termnp Indicator Flow Indicator Transducer

Pressure Indicating
Controller

Flow Transmitter

©0

Temp Transmitter

Ternp Recorder Flow Recorder Pressure Recording

Controller
Temp Controller Flow Controllar Level Alarm
Level Indicator Pressure Indicator Flow Element

Pressure Transmitter Temperature Element

Pressure Recorder Level Gauge
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= o
2 g 3
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2

Pressure Controller Analyzer Transmitter
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Basic Instrument Symbols:

Variable Being What It Does
Measured Instrument

., Fleld Mounted

Remote Location Remote Location
Control Loop (board mountad) (behind control panel)
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VALVE SYMBOLS

EQUIPMENT CONT.

LINE SYMBOLS
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Jjo 00w
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Vertical
FHE s L
Cenmiugal
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(U} Gear —
Or - Pump Positive
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¢ = soe
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Reaiprovaling
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[ ETENIvEIn
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E
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Tank Roof Tank 0056543
REVISION * PAGE 1 OF 30
Heater
PREFIXES ABBREVIATIONS
CW- zcoling water R¥- rzactor D-dum T-tank P pump
MU- makeup UT- utilities C- oolurrn F furnace V- valve
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59,000 Vol

Electrical Drawing ¥ Jts

Generatorn

69KV MAIN !
TRANSFORMER wlwﬁ_r.,,l
(.-’_"\.\ T :
(A | — Ay | 51
\_/" \\__./J_B
o~
b)
— v
(2; } 12,200 V 132 KV
~— 13, €00 V 138KV
2300 V 2.3 KV
> T -

480V BUS MAIN POWER DISTRIBUTION

2.2 KV or
480 Volts

I oo ]

2 Starler

MCC #1

Motor
J Starter

Maotor

E Fuse

MCC Motor Contrel Center

Volimeter: measures voltage

Vollmeter Switch

Under Voltage Relay

_3 Current Transformer: reduces high voltage to instrumentation.

Ammeter: measures electric current

00,00

Ammeter switch

Transformer Overcurrent Relay
(Instantanecus)

% Potential Transforming Symbol

Transformer Overcurrent Relay
(Time delay)

* Power Transformer: reduces high voltage

Circuit Breaker: a protective device
that interrupts current flow through an
electric circuit

~.|(2)

Motor Circuit Contacts

Switch #
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*»

Catanad

L4

Sds T shais

)

Y-type Strainer

Duplex Strainar

s
™

Lo

Removahle Spool

Flexible Hose

Expansion Joint

}—U—| Baskel Strainar m Brezther
) PN Venl Caver
[ D] Detonation Arresior
= In-Line Mixer
07 Flame Armestor
[ S [ InLine Silencer @ Ven! Silencer
-
Stearm Trap I—a—l Diverter Valve
Desuperheater |®| Rotary Valve
L =—""1 Ejector/ Eductor Q Pulsation Dampgener
Exhaust Hoad
- Flange
————————— Future Equipment Electromagnetic, Sonic
. —S—Se—=s Optical, Nuclear
— Major Process
S me e = Electric
Miner Process —}——— Connacing Lina
—#—+—s——  Pneumatic —— | —— Non-Connecting Line
—LL——  Hydraulic 44\— Mon-Connecting Line
44— Capillary Tubing < = Jacketed or Double Centainment
—————— Mechanical Link — o —o—oa— Software or Data Link
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Piping Symbols:

Valves:

GATE VA LUES_DE— _Dk]_ _@_ _\<]_ * ‘}7

Manual

Gate Pneumatic Mator Hydraulic Bleecer
Valve Operatad v Valves
‘alve
GLOBE VALVES
S ﬂmjlp
Globe Preumsatic Mator Hydraulic Needle
Valve Pneumatic otor
BALL VALVES PLUG VALVES

Eall Ball Maotor or
HWF&UHC

Plug Plug Mctar or
Hydraulic

BUTTERFLY VALVES
S S - I -
Butterfly Butterfly Butterfly mgmror Pneumatlc Salenoid Valve
Hydraulic Oparated CLOSED
DIAPHRAGIA VALVES @ CHECK VALVES
SRR =
Check Checlk Stop Che:
Diaphragm Molor Valve Valve op et
SAFETY (Gases) RELIEF (Liquids) mee “Way
Valve

4

/i)_

Relief
Valve

Four-Way E

Knifa Valve

-

Pinch Valve

—

> AF

Gauge Rotameter  Orifice
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Pumps :

W

CENTRIFUGAL PUMPS

A5 o

}; PP N —
Vertical

o 0 g

Horizontal

— I"‘~- -" i T-
‘u’ertical
(
H =
Vertical Sump Pump

POSITIVE DISPLACEMENT PUMPS

Positive Displacement —1—_L>

T

) , T
Progressive Cavity (]_[}_| WaVava¥a¥al

T T
Screw Pump ( |J-Pu"x-*-:\-*-fw*v"#u'»*-ﬂ.r |

0,

screw Pump

Vacuum Pump -L( j}J—

Reciprocating Pump (I_D-|4|T|
T

Positive
Displacement

D)
Fb*
L/
”{ﬁb
I

Gear
Pump

Vertical Can
Pump

-
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Tanks:
STORAGE SYMBOLS
TN N
— JE—
Dome Roof Open Top |
Tank Tank
— I I
Bin Tank Tank Internal Floating Double Wall
e . Fmaf_Tank Tank
/ \\.I / - T o i 0
( ‘J ’\ . % Cone Roof L ~
/ ‘ L Tank —
Drum —— T
Sphere Onion Tank External Floating
Roof
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Compressors,
Steam Turbins
and Motors:
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e e ST 3 gk e L plsT

Heat Exchangers:
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Piping Symbols:
Cooling Towers: < — ; X - -
\ \ / —/ A
INDUCED DRAFT | §
Crossflow FORCED DRAFT
Counterflow
- N -
- -
|
HYPEREOLIC NATURAL DRAFT

Chimney Tower Counterflow
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Furnace and .
Boiler: a

Fl
L]
%
%
———

Furrace Baoilor
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Reactor Symbols: =7 ™~ 5 ;

f .\.'
T — T —_

A

LT
E =
Hydrocracking Hydrodesulfurization Reformer
Jf ’ Dy - A
?
mﬂﬂ
\ jl I \“ﬁ
Fluid Catalytic Fluid Coking Tubular Fluidized
Cracking Reactor Raactor

:
—~ | Tainini
—t t 1t

——

Mixing Reactor Alkylation
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Distillation

Symbols:

Single Pass | . _
L W0Cy0(| Demister
Ll R, — -
Lo —o a7 | Spray Nozzle
Chimney [ I —I
I et s |_ﬁ- Ilf"\lﬁ
Two Pass e
L 7 "+ | Packed Section ﬁ"__|—> —,‘I‘_f—p
[ e I ”
L) L__ _I :I:
Draw Off | ' " '——P |

Generic Tray ---- 1 l-’-"'_"ﬁ :|H Manway
Ry T 1

DS Vortex Breaker PLATE TQWEH PACKED TOWER
- Bubble-cap, Sieve, Valve Saddle, Ring, Sulzer, Rosette
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Conductors Symbols:

- |
— = ==

==t
e ——————
COIMDUC TOR 3- CONDUCTOR TwISTED COMOUCTORS W 5 - (OMOUCTDRS CO-AXIAL FAIR
CONDLCTORS CABLE 7- IN CABLE
:|_
| HOCKET
.
CONMEL TIDN HHEAA | S e
h%‘l o N
CO-AXIAL PAR TERMINAL TERMINAL STRIP COMOUC TOR DOUBLE ——
JUNCTIDN JUNCTION MULTIFLE

GOCKEET

CONDUCTOR

The symbols are generally based on BS 7845:1996 , BS 3939 and BS EN 60617
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Earth Symbols: aweonsss  rowe s

WOISELESS EQUIPCTENTIAL Lo TION

EARTH SYMBOLS

CURRENT W =+ —
DRECT AL TERMATING PISITIVE NEGATIVE
CURRENT CURRENT POLARITY POLARITY

eSS S

Variables SymbOIS: WARIABLE VARIABLE PRE-SET VARIABLE

MOH-INHERENT HOK-LIMEAR ADJIETHENT WOM-INHERENT
M 5-STEPS

DIRECTION —p— >4 L ju)

TYRE
OHE - DIREC THIN BOTH MIREC TIoes FOSITIVE HEGATIVE
PROPATION, EMERGY TRANSENT PULSE FULSE
SIGHAL

CONTROL VARIABLES
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e A

RESISTOR RESISTOR RESISTOR SLIDNG CONTACT  POTENTICSMETRIC
VARARLE VOLTAGE DEPEMDENT RESISTOR PRESET

Resistors Symbols: L e

RESISTOR INSTRUMENT RESISTOR HEATER
2 FIXED TAPPINGS SHUNT VOLTAGE DEPEMDENT ELEHEMT

RESISTOR 5YMBOLS

= = = % %f }F
T T T -
CAPACITOR FEED THROUGH POLARISED WARIABLE PRE-&DJUSTED CAPACITOR

L]
C ap ac ltors CAPACITOR CAPACITOR CAPALCITOR CACPALITER u‘éﬂélﬁﬁr

Inductances e R RR R e
Symbols: e mcse gmoes, o o

WITH GAP

CAPACITOR / INDUCTANCE SYMBOLS
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MECHANIC &L INTERFALE

== pmms Foms fme Fome G-

Operators Symbols:

HAMUAL MAMLIAL MAKLA| HUAKLLAL HAMUAL PROXMITY
ACTUATOR ACTUATOR ACTUATOR ALTUATDH ACTUATOR ACTUATOR
PROTECTED PULLING PUSHING TURKNG

- - @— A - O

FPROKIMITY EMERGENLY HAMDWHEEL FEDAL LEYER REMOWAHLE
ACTUATOR ACTUATOR ACTUATOR ACTUATIR ACTUATOR HANDLE
TOUCHNG

-- - &= k- [E-- [ F--

KEY CRANE [AM STORED EMERGY HYDRALLK - ELELTRO-MAGHETI
ALTUATOR ALTUATOR ALTUSTOR ALTUATI# FHEUMATIL ALTUATOR
TOUTHNG ALTUATOR

DEVICE OPERATORS
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Signals /Modifyers S e

Symbols: _
o - - F- P -

LIGUID LEVEL CDUNTER FLLID FLOW RELATIVE HURIDITY

> "

’ n
=\ Rl
p < <
ACTION WHEN ACTION WHEM ALTION WHEM ALTION wWHEH ACTION wHEH
HIGHER THAM LESE THAN HIGHER OF LOWER EQUaL ZERD APPROX. JERD
SETTING SETTING THAM SETTING

° ¢ 3 4 7

IDEAL CURRENT IDEAL WOLTAGE IDEAL GYHA TR FALED FLASHIVER
SDURCE SDURCE
-
l’_"-"_"| -
L —_ >< — =€
THERMAL ELECTROMAGHETIC MAGRETOISTRICTIVE HAGHETIC DEL&Y SEMICONDUCTOR
FIELD

SIGNALS DESIGNATIONS MODIFYERS
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Contactors

q # —
L ] 0 9
/Controls Symbols:
. COMTACTOR CIRCUIT BREAKER DHSCONKEL TOR AUTH-TRIPPING SWITCH POSITION SWITCH
FUNCTHIN FUNLTIN 150 ATOR FUNC TN DISCOMKELCT FUNCTION
FUNLTHIN FUNC THIN
: 0 &
AUTO-RETURN STAY PUT  INDICATION OF POSITIVE
FUNCTHIN FUNCTEIN OPERATION OF SWITCH
FUNCTION

MAKE BREAK (HAWGE-OVER CHANGE-DVER CHANGE -DVER
CONTALT CONTALT BREAK BEFORE BREAK BEFORE 0FF POSN
HAKE HAKE IN CENTRE

] l

AR VN

CHANGE -OVER 2- MRKE 2- BREAK MOMENTARY MOHENT ARY
MAKE BEFDRE CONTALT CONTALTS CONTACT ON CONTACT ON
BREAK ACTUATIDN RELE ASE
MOMENT ARY MAKE EARLY HASE LATE BREAK EARLY BAEAK LATE
CONTACT oM REL TO OTHER REL TO OTHER REL TO OTHER REL TO OTHER
lC:;‘ﬁT:S"E L CONTACTS CONTACTS CONTACTS CONTALTS

CONTROL GEAR
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Contactors
/Controls Symbols:

YN T T A NN

HARE COWTALT HAKE COWTACT RAFAK CONTALT REFAK (OMTACT MAKF CONTALT THREF COWNTALTS
DELAY OM DELAY 08 DELAY DM DELAY (M DELAY OM

ALTUATION HELEASE ALTUATION RELEASE ALTUATHIM/RELEASE
HAKE COMTACT HAKE COMTACT BREAK CONTACT - WAY HAMLIALLY PUSH BUTTON
AUTO-RELEASE STaY-FUT ALTO-RELEASE 1- AUTO RELEASE OFERATED
RELEASE ACTUATION 1= STAYPUT
i) ]
PULL SWITEH PULL SWITCH PULL SWITCH POSITION SWITCH FOSITION SWITCH FOSITION SWITLH
+ IND OF CONTACT + IND OF CONTACT MAKE (OMTACT BREAK COMTALT BOTH WAYS

HAKEEL BREAK [ONTALCTS

Voo

TEMPERATURE THERMAL
SENSITIVE SWITCH
SWITCH

CONTROL GEAR -2
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o
100k |j 100k I M

B I ————————
3
I_r“'*_ 2 T
cancel swltlcf'ies 1555 - I gy
operate I '"_F‘.a_r& le o—4 imer 470 |
switches 6 —
in series +

=TTy ]

Examples of Circuit Symbols

\I o r— 14 |
Wires ,
Cell Switch Resistor LED joined Capacitor
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