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InstrumentaInstrumentation tion SymbologySymbology

Instruments that are field mounted.Instruments that are field mounted.

-Instrumen-Instruments that are mounted on ts that are mounted on process plant (i.e sensor process plant (i.e sensor thatthat

mounted on pipeline or process equipments.mounted on pipeline or process equipments.

FieldField
mounted onmounted on

pipelinepipeline
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InstrumentaInstrumentation tion SymbologySymbology

Instruments that are board mountedInstruments that are board mounted

-Instruments that are mounted on control board.-Instruments that are mounted on control board.
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InstrumentaInstrumentation tion SymbologySymbology

Instruments that are board mounted (invisible).Instruments that are board mounted (invisible).

-Instruments that are mounted behind a control panel board.-Instruments that are mounted behind a control panel board.
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InstrumentaInstrumentation tion SymbologySymbology

Instruments that are functioned in Distributed Control System (DCS)Instruments that are functioned in Distributed Control System (DCS)

-- AA disdistritributbuteded cocontrntrolol sysyststemem ((DDCCSS)) rreeffeerrss ttoo aa cocontrntrolol sysyststemem ususuauallllyy of of 

aa manmanufufactacturiuringng ss

  

ystemystem,, processprocess oorr aannyy kkiinndd oof f dydynanamimicc ss

  

ystemystem,, iinn wwhhiicchh

thethe controllercontroller elelememenentsts araree nnoott ccenentrtralal inin llococaatitioonn (l(likikee ththee brainbrain)) bbuutt aarree

ddiissttrriibbuutteedd tthhrroouugghhoouutt tthhee ssyysstteemm wwiitthh eeaacchh ccoommppoonneenntt ssuubb--ssyysstteemm

ccoonntrtroolllleded bbyy oonene oror mmoorree cconontrtrolollelerrs.s. ThThee enenttiriree ssysysttemem ooff ccoonntrtrolollelerrss iiss

coconnnnecectetedd byby nenetwtwororksks fforor cocommmmununicicatatioionn anandd momoninitotoriringng..
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Instrumentation SymbologyInstrumentation Symbology
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••FFCC FFlloow  w  CCoonnttrroolllleerr PPTT PPrreessssuurre  e  TTrraannssmmiitttteerr

••

FFEE FFlloow  w  EElleemmeenntt PPTTDD PPrreessssuurre  e  TTrraannssdduucceerr
••FFII FFlloow  w  IInnddiiccaattoorr

••FFTT FFlloow  w  TTrraannssmmiitttteerr LLCC LLeevveel  l  CCoonnttrroolllleerr

••FFSS FFlloow  w  SSwwiittcchh LLGG LLeevveel  l  GGaauuggee

••FFIICC FFlloow  w  IInnddiiccaattiinng  g  CCoonnttrroolllleerr LLRR LLeevveel  l  RReeccoorrddeerr

••FFCCV  V  FFlloow  w  CCoonnttrrool  l  VVaallvvee LLTT LLeevveel  l  TTrraannssmmiitttteerr

••FFRRCC FFlloow  w  RReeccoorrddiinng  g  CCoonnttrroolllleerr LLSS LLeevveel  l  SSwwiittcchh

LLIICC LLeevveel  Il  Innddiiccaattiinng g CCoonnttrroolllleerr

••PPCC PPrreessssuurre  e  CCoonnttrroolllleerr LLCCVV LLeevveel  l  CCoonnttrrool  l  VVaallvvee

••PPGG PPrreessssuurre  e  GGaauuggee LLRRCC LLeevveel  l  RReeccoorrddiinng  g  CCoonnttrroolllleerr

••PPII PPrreessssuurre  e  IInnddiiccaattoorr

••PPRR PPrreessssuurre  e  RReeccoorrddeerr TTEE TTeemmppeerraattuurre  e  EElleemmeenntt

PIPING AND INSTRUMENPIPING AND INSTRUMENTTAATION TION DIAGRAM DIAGRAM (P&ID)(P&ID)



  

••PPSS PPrreessssuurre  e  SSwwiittcchh TTII TTeemmppeerraattuurre  e  IInnddiiccaattoorr

••PPIICC PPrreessssuurre  e  IInnddiiccaattiinng  g  CCoonnttrroolllleerr TTRR TTeemmppeerraattuurre  e  RReeccoorrddeerr

••PPCCV  V  PPrreessssuurre  e  CCoonnttrrool  l  VVaallvvee TTSS TTeemmppeerraattuurre  e  SSwwiittcchh

••

PPRRC  C  PPrreessssuurre  e  RReeccoorrddiinng  g  CCoonnttrroolllleerr TTCC TTeemmppeerraattuurre  e  CCoonnttrroolllleerr
••PPDDII PPrreessssuurre  e  DDiiffffeerreennttiiaal  l  IInnddiiccaattoorr TTTT TTeemmppeerraattuurre  e  TTrraannssmmiitttteerr

••PDR PDR Pressure Pressure Differential Differential RecorderRecorder

••PDS PDS Pressure Pressure Differential Differential SwitchSwitch

••PDT PDT Pressure Pressure Differential Differential TTransmitterransmitter
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Signal Lines SymbologySignal Lines Symbology
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-Principal -Principal of of P P ID-ID-



  

Basic LoopBasic Loop

  

ProcessProcess

Sensing ElementSensing Element

MeasuringMeasuring

ElementElement

TransmitTransmit

ElementElement

Control ElementControl Element

Final ControlFinal Control

ElementElement TransmitterTransmitter
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Basic LoopBasic Loop

TransmitterTransmitter

ControllerController

Orifice Orifice (Flow (Flow Sensor)Sensor)

Set pointSet point

FFlluuiidd FFlluuiidd
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Control ValveControl Valve



  

With using these With using these following symbols;following symbols;

Complete control loop for LCV 101Complete control loop for LCV 101

Principal of P&IDPrincipal of P&ID

Example 1Example 1

  

V-100V-100

LCV 101LCV 101

LCLC
LCLC

LLTT
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WitWithh usiusingng thethesese fofollollowinwingg sysymbmboloologygy;;

DDrraaww ccoonnttrrooll lloooopp ttoo sshhooww tthhaatt PPRRVV--110000

wwiillll bbee acacttiivvaatteedd ttoo rreellieieff pprreessssuurree wwhheenn

tthhee pprreessssuurree iinn tthhee VV--110000 iiss hhiigghheerr tthhaann

desdesireiredd vavaluelue..

Example 2Example 2

V-100V-100

PTPT Where PT is locally Where PT is locally mountedmounted

on V-100on V-100

Where PIC is function in DCSWhere PIC is function in DCS

PRV-100PRV-100

PTPT

PICPIC

PICPIC

The Piping The Piping & Instrumenta& Instrumentation tion Diagram (P&ID)Diagram (P&ID)
Sometimes also known as Sometimes also known as Process & InstrumentaProcess & Instrumentation Diagramtion Diagram
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Exercise 1Exercise 1

TK-100TK-100

(pH adjustment tank)(pH adjustment tank)

TK-101TK-101

(acid feed tank)(acid feed tank)

The diagramThe diagram shows pHshows pH

adjustmentadjustment; part of waste water; part of waste water

treatmentreatment process. With t process. With usingusing

above symbols, draw controlabove symbols, draw control

loop where the process need is:loop where the process need is:

The process shall The process shall maintained atmaintained at
pH 6. When the process liquidpH 6. When the process liquid

states below pH 6, CV-102 willstates below pH 6, CV-102 will

be opened to dosing NaOH tobe opened to dosing NaOH to

the tank TK-100. When thethe tank TK-100. When the

process liquid states above pH 6,process liquid states above pH 6,

CV-101 will be operated toCV-101 will be operated to
dosing HCl.dosing HCl.

TK-102TK-102

(base feed tank)(base feed tank)

CV-101CV-101

CV-102CV-102

pHE 2pHE 2 pHT 2pHT 2
pHIC 2pHIC 2

pHE 1pHE 1 pHT 1pHT 1
pHIC 1pHIC 1
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Answer 1Answer 1

TK-100TK-100

(pH adjustment tank)(pH adjustment tank)

TK-101TK-101

(acid feed tank)(acid feed tank)

The diagramThe diagram shows pHshows pH

adjustmentadjustment; part of waste water; part of waste water

treatmentreatment process. With t process. With usingusing

above symbols, draw controlabove symbols, draw control

loop where the process need is:loop where the process need is:

The process shall The process shall maintained atmaintained at
pH 6. When the process liquidpH 6. When the process liquid

states below pH 6, CV-102 will bestates below pH 6, CV-102 will be

opened to dosing NaOH in theopened to dosing NaOH in the

base feed tank. When thebase feed tank. When the

process liquid states above pH 6,process liquid states above pH 6,

CV-101 will be operated toCV-101 will be operated to
dosing HCl in the dosing HCl in the acid fed tank.acid fed tank.

TK-102TK-102

(base feed tank)(base feed tank)

CV-101CV-101

CV-102CV-102

pHpHEE 22 pHT 2pHT 2
pHIC 2pHIC 2

pHE 1pHE 1 pHT 1pHT 1
pHIC 1pHIC 1

pHE 1pHE 1

pHT 1pHT 1
pHIC 1pHIC 1

pHE 2pHE 2

pHT 2pHT 2

pHIC 2pHIC 2
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Exercise 2Exercise 2

V-100V-100

PCV-100PCV-100

PCV-101PCV-101

LLT 1T 1

TK-100TK-100

LIC 1LIC 1

FCFC

FCFC

Where LT 1 and LIC 1 to controlWhere LT 1 and LIC 1 to control

PCV-100 (failure close);PCV-100 (failure close);

PCV-100 close when level PCV-100 close when level reachedreached

L 3L 3

PCV-100 open when level below L3PCV-100 open when level below L3

L1L1

L2L2

L3L3

LLT 2T 2 LIC 2LIC 2

Where LT 2 and LIC 2 to controlWhere LT 2 and LIC 2 to control

PCV-101 (failure close);PCV-101 (failure close);

PCV-101 close when level PCV-101 close when level reachedreached

L5L5

PCV-101 open when level below L5PCV-101 open when level below L5

L4L4

L5L5

PIPING AND INSTRUMENTATION DIAGRAM (P&ID)PIPING AND INSTRUMENTATION DIAGRAM (P&ID)



  

Answer 2Answer 2

V-100V-100

PRV-100PRV-100

PRV-101PRV-101

LT LT 11

TK-100TK-100

LIC 1LIC 1

FCFC

FCFC Where LT 1 and LIC 1 to controlWhere LT 1 and LIC 1 to control

PRV-100 (failure close);PRV-100 (failure close);

PRV-100 close when level reachedPRV-100 close when level reached

L 3L 3

PRV-100 open when level below L3PRV-100 open when level below L3

L1L1

L2L2

L3L3

LT LT 22 LIC 2LIC 2

Where LT 2 and LIC 2 to controlWhere LT 2 and LIC 2 to control

PRV-101 (failure close);PRV-101 (failure close);

PRV-101 close when level reachedPRV-101 close when level reached

L5L5
PRV-101 open when level below L5PRV-101 open when level below L5

L4L4

L5L5

LLT 1T 1

LIC 1LIC 1

LLT 2T 2

LIC 2LIC 2
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Instrumentation NumberingInstrumentation Numbering

 XYY CZZLLXYY CZZLL

XX represents a process variable to be represents a process variable to be measured.measured.

(T=temperature, F=flow, P=pressure, L=level)(T=temperature, F=flow, P=pressure, L=level)

YYYY represents type of instruments.represents type of instruments.

CC designates the instruments area within the plant.designates the instruments area within the plant.

ZZ designates the process unit number.ZZ designates the process unit number.

LL LL designates designates the loop nthe loop numberumber. (Optional). (Optional)
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Instrumentation NumberingInstrumentation Numbering

 FIC 82516FIC 82516

F F = = Flow Flow shall shall be be measured.measured.

IC IC = = Indicating Indicating controllercontroller

825 825 = = Process Process unit unit no. no. 825 825 in in the the area area of of no. no. 8.8.

16 16 = = Loop Loop number number 1616
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Instrumentation NumberingInstrumentation Numbering

 LT 101LT 101

L L = = Level Level shall shall be be measured.measured.

T T = = TTransransmittemitterr..

100 100 = = Process Process unit unit no. no. 101 101 in in the the area area of of no. no. 11
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