READING PROCESS DRAWINGS




Common Process Drawings

1. Block flow diagrams 5. Electrical diagrams
(BFD) 6. Schematics
2. Process flow diagrams (electrical)
(PFD) 7. lsometrics (piping)
3. Piping and 8. Plot plan

Instrumentation

diagrams (P&ID)
4. Utilities flow

diagrams (UFD)



Block flow diagrams
(BFD)

-- Blocks connected
by straight lines
-- Process flow
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Process flow
diagrams
(PFDs)

-- Symbols

-- Directional
arrows

-- Flow

http://en.wikipedi
a.org/wiki/Process

flow_diagram
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Piping and

Instrumentation o — [

diagrams - i

(P&IDs) I IR
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-- detail drawings -

-- Equipment symbolssmm T
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-- Major process piping
-- All instrumentation

-- General notes
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Utilities flow
diagrams
(UFD)
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Industrial Objects
Piping and Instrumentation
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Piping and Instrumentation Continued
http://www.rff.com/process-flow-diagrams.htm
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Diagram Software

- Free Download-30 day trial
- http://www.edrawsoft.com/electrical-symbols.php

Practice with common electric symbols, diagrams an
more. T -
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- Isometricdrawings

http://teachers.sduhsd.net/delliott/IED/Isometrics%201-2-1. ' A
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CLIPS ISOMETRIC PROJECTION

- -

The diagram to the left shows the use of a T-Square and Set Square
in drawing a 3D cube (isometric cube).

1. Complete question 1 by drawing dark lines over the top of the faint
guidelines to produce an isometric cube. Remember to use a 30/60

degree setsquare.
. P « SET SQUARE
B al 2. Draw an isometric cube (all sides are the same length) using the
. : T-SQUARE faint isometric grid below.

http://www.technologystudent.com/despro flsh/isomty2.html
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Plot plan

http://www.spedweb.com/spedwebpublic/EquipSpace/equipment spacing.htm
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Process Flow Valves

e T R 971

Manual Operated Pneumatic Motor Hydraulic Bleeder Valves
Valve
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Solenoid Valve Closed Diaphragm Diaphragm Motor
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Three-Way Knife Valve Pinch Valve Gauge Rotameter Orifice

Process Flow Valves

Continued
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o

FLOW SHEET PUMP
LINE DIAGRAM
VESSEL/TANK
W —_— [: ;\}
I L
HEAT EXCHAMNGER
HEAT EXCHANGER LINE DIAGRAM A

FLOW SHEET

EQUIPMENT PROCESS PLANT -1

!

B

o
[ y/ %4
— 72 W
H H
BREAK VESSEL TRAY COLUMN FLUMD CONTACTING COLUMN REACTION OR ABSORBING VESSEL
WITH DEMISTER RING BasiC BaSIC DETALED BASIC DETALED

*
~ OPEN TANK OPEN TANK « COVER
—
) } } ’
| I FUME EXTRACTION HOOD - H

CLOSED Tanx SEALED TaNx

EQUIPMENT- PROCESS PLANT-2

-

COOLING TOWER

0 g o

IMMERSED PUMP RECPROCATING PUMP FAN COMPRESS0R
2-STAGE COMPRESSOR EJECTOR

ELECTRIC TANK HEATER ELECTRIC HEATER

EQUIPMENT PROCESS PLANT -3

https://controls.engin.umich.edu/wiki/i
ndex.php/PIDStandardNotation



https://controls.engin.umich.edu/wiki/index.php/PIDStandardNotation
https://controls.engin.umich.edu/wiki/index.php/PIDStandardNotation
https://controls.engin.umich.edu/wiki/index.php/PIDStandardNotation

Piping and Connection Symbols

Piping

These symbols are

compecton used to identify how
et the instruments in

. - - - — — the process connect
oy Yy fo each other.

4 i 7 ,.{/ 7

link —_—(O0—O0——(O—(0——(0—~0—0—
And what type of
Chmen v signal is being
N\ s N .
used. (electnical,
I B T S S pneumatc, dafa,

Guided efc)

Hydraulic
signal line

http://www.purduecal.edu/cpmi/NSF%20Courses/ECET-462/HANDOUTS/P&ID .pdf
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Valve Actuator Symbols

Spring ] AirPilot

Push Button 1 Solenoid

—  Plunger <[ Solenoid Air Pilot

Lever

\ —© Cam Roller

https://www.clippard.com/downloads/PDF Documents/Application and Trali
ning/Clippard%20Schematic%20symbols.pdf
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Heat Transfer Equipment

Heat exchanger (basic symbaols)

Shell and tube: fixed tube sheet

Shell and tube: U tube ar floating head

&
Alternative: :@
.(
C

http://booksite.elsevier
.com/9780080966595/ Shell and tube: kettle reboilar

content/Appendices/A = | )

ppendix%20A.pdf L .

Adr-blowen coaler "I I"

Flate type

Double pipe type .

o/

Heating/cooling coil (basic symbaol)

Fired heater/boiler (basic symbal) K
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Vessels and Tanks

P g I
[ L S
Tank ] Drum or Condenser !
Mixer =  ——}J :
N Mixing TR
.............. Reactor
. Dome Roof Cone Roof
i L Bin
Furnace Tank Tank e Led bad
CED Tower Tower
with Packing
Conveyor Belt
Boiler Internal Floating

Roof Tank Centrifuge

() b5 4 —

Jacketed Tank Stirrers Cooling Tower Flare Gas Spurge  Demister



Other Symbols http://www.edrawsoft.com/pidsymbols.php

080

o

o

-

-

:

inducted

forced draft

tower

natural draft

Rotary Rotory Liquid ring Positive Turbine Doubleflow Motor
compressor compressor  vacuum  displacement driver turbine
Agitator or Diesel motor Plate and Air cooled Double-pipe Spiral heat Heater
mixer frame heat  exchanger heat exchanger
Condenser Shell and Shell and Shell and Hairpin | U-tube heat Single pasé
tube heat tubeheat2 tubeheat3 exchanger exchanger heat
Reboiler Crossflow Counterflow Chimney Counterflow  Furnace Boiler
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- Pumps and Compressors .
(7 F S OO —

Centrfugsl Pump Gss Blower Compressor Gear Pump Gss Compressor
Feed Pump R Q O m—D
Cavity Pump Motor Motor B it SR

Centrifugs! Compressor

0O g ® O @& [

Compressor Screw Pump Axial Comprassor

Rotary Liquid Ring Vacuum Pump
Compressor Compressor or Compressor

) | =]
Postive
Displacament
Horizontsl Vertical Pump
Centr 1
5 nirfugs
Centrifugal Pumps B

Sump Pump
T T
(] H S NN ) Progressive Cavity Pump
= 8 i T T
( AN AN, sorew Pum
Positive
Displacament
Pump T
(I D ( wReeiprocating Pump
Verticsl 1

Can
Pump



ISA Symbols

s
g gl | 5 e s : 5
IE‘ I g E E o |E % g C g g L ':I c i
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elclEle|le]lo|lo|T]@a|>|n]|E]lo]|lo|8|Q]|c]c
Elcleleloelslo]lel=e]|l=|5lels|E|l3]||&|8)|E|E|E]| E
lsls|a|lz|5|8|e|&§|&5 |52 |o|s|s|E|5|5 |88 |8 &
Process wlo|lrFleE|lElolel|le|l T | Z|F|lE|lw]olo|le]|ld|ld]l<]| < || <
Measurement |codel E [T | | | ICJ ClFCIR|HS | HY Q@ xv| vy | Fr|se]|sH|al]|all|aHd] aHH
Analysis A TAE[AT] ar [ACTACAFCT AR [ AHS | AHY [ A0 | A [ axy | Ay | AY | AFY | ASL | ASH | AL | AsLL | A8H | AAHH
Conductivity C|celct|alcc|cc|crc|cr|cHs [ cHv | calcialcxv|cv |y | cry | csL| csH | caL | CALL | CAH | CAHH
Density D [DE|DT| DI [DIC|DC|OFC|OR[DHS [ OHY [ DG [Dia [ Dxv [ Dv [ DY [ OFY [ DSL | DSH | DAL | DALL | DAH | DAHH
Voltage E [EE|ET| Bl [EIC|EC|EFC|ER[EHS [ EHV |EQ [EIQ [ EXV | EV | EY | EFY [ ESL | ESH | EAL [ EALL | EAH | EAHH
Flow FIFE[FT] A TRICTFCTFFCFRFHS [ FHY [FQ [ FIQ T Fxv | Fv [ FY | FFY [ FSL| FSH | FAL | FALL | FAH | FAHH
Dimension G [GE[cT| cl [eiclacloFCcler] GRS [eHv [Galclalexv] ev | ey [ GFY [ sl | GSH| GAL [ GALL | GAH | GaHH
Hand H [HE|HT| HI [HICTHC[HFCTHR [ HHS [ HHY [ HGQ [ HIQ [ Hxw [ HY [ HY [HEY [ HSL [ HSH [ HAL [ HALL [ HAH [ HAHH
Curment CTET T nfuclTicl el rRms Ty oo w [ wy s | isH | ial [ iae | e | 1aHH
Tirme K [ KE|KT | KI [KIC|TKC [ KFC] KR [ KHS [ KHY | KQ [ KIQ | Kxv [ KV [ KY | KFY [ KSL | KSH | KAL | KALL | KaH | KeHH
Level L ILElLTl U fuclLc|LtFrc R tHS LAY Lo fua v | Ly [ Ly | LFY [ LSL | LSH | LAL | LALL | LAH | LAHH
Humidity M [ ME [MT] M1 [WMIC T MC T MEC MR [ MHS | WHY [ MG | M [ vev | My [y [ MEY | MSL] MSH [ MAL | MALL | MaH | MaHH
Power N NE|NT| NI THICTNC [ NFC T NR [ NHS [ NHY [ NG [ NI [ ey [Ny | sy [ EyY T s | NSH | NAL [ NALL [ NAH [ NAHH
Pressure P [PE|PT| PI [RICIPC|PFC] PR PHS [PHY [ PQ [PIQ [ Pxv | PV ] PY | PFY [ PSL|PSH| PAL | PALL | PAH | PAHH
Delta Pressure dP [dPE[cPT| dPl [dPIC|dPC|dPFCdrPR[dPHS| dPHV [dP Q| dPIQ [dPXv] dP V] dPY | dPFY | dPSL| dPSH [ dPAL [ dPALL| dPAH| dPAHH
Quantity a [eE[aT] ol faicTaclarclarans | anv ool axv]av|ay [ aFy | asL] QsH| QAL [ QALL | QAH | QaRH
Radioactivity R [RE|RT| RI [RICIRC|RFC|RR[RHS [ RHV RO [RIQ| RV RV [ RY [RFY [ RSL| RSH | RAL [ RALL [ RAH [ RAHH
Speed s [selst| ol [aic]sc|erc]srsHs [shv | salsia|sxv]sv]sy|sry]ssl|ssH]| sal | SalL | saH [ saHH
Temperature T [TeElTT T [niclTcTrec TR THS [THY [Ta [TIa [ Txv [Ty [Ty [ TRy [ 1oL [ TsH | 1AL | TALL | TAH | TARH
Delta Temperature | dT [dTE[dTT] dTI [dTIC{dTC]dTFC[dTR| dTHS | dTHY [dTQdTIQ dTXV| dTV [ dTY [ dTFY [dTSL] dTSH| dTAL| dTALL| dTAH|dTAHH
Viscosity VI VE VT v [vICTvC WS VR [vHS [ wHY [ va [ via | v [ vy [ wy | vEy [ vsL | wsH | vaL | vALL | VaH | vaHH
Weight W WE [Wr | wi [wic ] we [wWEC [wWe [wHS [wHy [wa [wic [wady [y [y [WweyY [wWaL [ weH [ WaL [ wWall | waH [ WaHH
Vibration v [ YEYT | v [vicTyC[yFCT YR yHs [yHY [y [ yia [vxv [ yv vy [vEy [vse [ vsH | val [ Yall | vaH | vanH
Position 7 | ZE|ZT | ZI [ZIC[ZC[ZFC | ZR [ZHS | ZAV | ZQ | ZIQ | ZXV | 2V | ZY | ZFY | Z5L | ZSH | ZAL | ZALL | ZAH | ZAHH




General instrument or function symbols

Primary location Auxiliary location
accessible to Field mounted accessible to
| operator operator
] 1 2 3
| Discrete
| instruments
& 5 6
Shared display,
‘shared control
7 2] 9
Computer
function
10 1 12
Programmable
logic control
1. Symbol size may va.rv according to the user’s needs and the type of document.
2. Abbreviations of the user’'s choice may be used when necessary to specify location.
3. Inaccessible (behind the panel) devices may be depicted using the same symbol but with
a dashed horizontal bar.

' Source: Control Engineering with data from ISA S5.1 standard
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Equipment Standards
-- ANSI (The American National Standards Institute)
-- APl (The American Petroleum Institute)
-- ASME (The American Society of Mechanical Engineers)
-- NEC (The National Electric Code)
-- OSHA (The Occupational Safety and Health Administration)
-- ASTM: American Society for Testing and Materials

Example: PDIC

First letter (pressure)
Supplementary letter (differential)
1st succeeding letter (indication)
2nd succeeding letter (control)

ISA (Instrumentation, Systems, and Automation Society
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