STANDARD

ISA-5.2-1976 (R1992)

Formerly ANSI/ISA-5.2-1976 (R1992)

Binary Logic Diagrams
for Process Operations

NOTICE OF COPYRIGHT
This is a copyrighted document and may not be copied or distributed in any
form or manner without the permission of ISA. This copy of the document was
made for the sole use of the person to whom ISA provided it and is subject to
the restrictions stated in ISA’s license to that person. It may not be provided to
any other person in print, electronic, or any other form. Violations of ISA’'s
copyright will be prosecuted to the fullest extent of the law and may result in
substantial civil and criminal penalties.

Reaffirmed 13 July 1992

ISA-The Instrumentation,
Systems, and
Automation Society




ISA-5.2-1976 (R1992)
Binary Logic Diagrams for Process Operations

ISBN 0-87664-331-4

Copyright © 1976 by the Instrument Society of America. All rights reserved. Printed in the United
States of America. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form or by any means (electronic, mechanical, photocopying, recording, or
otherwise), without the prior written permission of the publisher.

ISA

67 Alexander Drive

P.O. Box 12277

Research Triangle Park, North Carolina 27709



Preface

This preface is included for informational purposes and is not part of ISA-5.2-1976 (R1992).

This Standard has been prepared as a part of the service of ISA toward a goal of uniformity in the
field of instrumentation. To be of real value, this document should not be static, but should be
subject to periodic review. Toward this end, the Society welcomes all comments and criticisms,
and asks that they be addressed to the Secretary, Standards and Practices Board, ISA, 67
Alexander Drive, P.O. Box 12277, Research Triangle Park, NC 27709, Telephone (919) 549-
8411, e-mail: standards@isa.org.

The ISA Standards and Practices Department is aware of the growing need for attention to the
metric system of units in general, and the International System of Units (SI) in particular, in the
preparation of instrumentation standards. The Department is further aware of the benefits to
USA users of ISA Standards of incorporating suitable references to the Sl (and the metric
system) in their business and professional dealings with other countries. Toward this end this
Department will endeavor to introduce Sl-acceptable metric units in all new and revised
standards to the greatest extent possible. The Metric Practice Guide, which has been published
by the American Society for Testing and Materials as ANSI designation Z210.1 (ASTM E380-76,
IEEE Std. 286-1975), and further revisions, will be the reference guide for definitions, symbols,
abbreviation, and conversion factors.

It is the Policy of ISA to encourage and welcome the participation of all concerned individuals and
interests in the development of ISA Standards. Participation in the ISA Standards making
process by an individual in no way constitutes endorsement by the employer of that individual of
ISA or any of the Standards which ISA develops.

The system described in this Standard is intended to meet the needs of people who are
concerned with the operation of process systems. The guide for the Standard was American
National Standards Institute (ANSI) Standard Y32.14.1973, Graphic Symbols for Logic Diagrams,
which the committee attempted to follow so far as practical for the intended users of the ISA
Standard.

The Committee also referred to National Electric Manufacturers Association Standards ICS 1-
102, Graphic Symbols for Logic Diagrams, whose symbols bear resemblance to those of the
ANSI Standard, and ICS 1-103, Static Switching Control Devices, which may eventually be
supplanted by ICS 1-102. Reference was also made to National Fluid Power Association
Recommended Standard T.3.7.68.2, Graphic Symbols for Fluidic Devices and Circuits. In
addition, numerous other industrial standards were reviewed.

The following people served on the 1976 SP5.2 Committee:

NAME COMPANY

George Platt, Chairman Bechtel Power Company

Edward J. Blahut Procon Incorporated, Pacific Operations
Sanford Chalfin Fluor Corporation

Louis Costea Hunt-Wesson Foods, Incorporated
Russell C. Greer Bailey Meter Company

Roy Lazar Carnation Company
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Chuck Simms
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Robert Woo
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1 Purpose

1.1 The purpose of this Standard is to provide a method of logic diagramming of binary interlock
and sequencing systems for the startup, operation, alarm, and shutdown of equipment and pro-
cesses in the chemical, petroleum, power generation, air conditioning, metal refining, and numer-
ous other industries.

1.2 The Standard is intended to facilitate the understanding of the operation of binary systems,
and to improve communications among technical, management, design, operating, and mainte-
nance personnel concerned with the systems.

2 Scope

2.1 The Standard provides symbols, both basic and non-basic, for binary operating functions. The
use of symbols in typical systems is illustrated in appendices.

2.2 The Standard is intended to symbolize the binary operating functions of a system in a manner
that can be applied to any class of hardware, whether it be electronic, electrical, fluidic, pneumatic,
hydraulic, mechanical, manual, optical, or other.

3 Use of symbols

3.1 By using the symbols designated as "basic," logic systems may be described with the use of
only the most fundamental logic building blocks. The remaining symbols, not basic, are more
comprehensive and enable logic systems to be diagrammed more concisely. Use of the non-basic
symbols is optional.

3.2 Alogic diagram may be more or less detailed depending on its intended use. The amount of
detail in a logic diagram depends on the degree of refinement of the logic and on whether auxiliary,
essentially non-logic, information is included.

As an example of refinement of detail: A logic system may have two opposing inputs, e.g., a
command to open and a command to close, which do not normally exist simultaneously; the logic
diagram may or may not go so far as to specify the outcome if both the commands were to exist
at the same time. In addition, explanatory notes may be added to the diagram to record the logic
rationale.

Non-logic information may also be added, if desired, e.g., reference document identification, tag
numbers, terminal markings, etc.

In these ways, the diagram may provide the level of detail appropriate, for example, for
communication between a designer of pneumatic circuits and a designer of electric circuits, or
may provide a broad-view system-description for a plant manager.
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3.3 The existence of a logic signal may correspond physically to either the existence or the non-
existence of an instrument signal, depending on the particular type of hardware system and the
circuit design philosophy that are selected.” For example, a high-flow alarm may be chosen to be
actuated by an electric switch whose contacts open on high flow; on the other hand, the high-flow
alarm may be designed to be actuated by an electric switch whose contacts close on high flow.
Thus, the high-flow condition may be represented physically by the absence of an electric signal
or by the presence of the electric signal. The Standard does not attempt to relate the logic signal
to an instrument signal of any specific kind.

3.4 Alogic symbol that is shown in Section 4 with three inputs — A, B, and C — is typical for the
logic function having any number of two or more inputs.

3.5 The flow of intelligence is represented by lines that interconnect logic statements. The normal
direction of flow is from left to right, or top to bottom. Arrowheads may be added to the flow lines
wherever needed for clarity, and shall be added to lines whose flow is not in a normal direction.

3.6 A summary of the status of an operating system may be put in the diagram wherever it is
deemed useful as a reference point or landmark in the sequence.

3.7 There may be misunderstanding of binary logic statements involving devices that are not
recognizable as inherently having only two specific alternative states. For example, if it is stated
that a valve is not closed, this could mean either (a) that the valve is open fully, or (b) that the valve
is simply not closed, namely, that it may be in any position from almost closed to wide open. To
aid accurate communication between writer and reader of the logic diagram, the diagram should
be interpreted literally. Therefore, possibility (b) is the correct one.

If a valve is an open-close valve, then, to avoid misunderstanding, it is necessary to do one of the
following:

1)  Develop the logic diagram in such a way that it says exactly what is intended. If the
valve is intended to be open, then it should be so stated and not be stated as being
not closed.

2) Have a separate note specifying that the valve always assumes either the closed or
the open position.

By contrast, a device such as a motor-driven pump is either operating or stopped, barring some
special situations. To say that the pump is not operating usually clearly denotes that it has
stopped.

The following definitions apply to devices that have open, closed, or intermediate positions. The
positions stated are nominal to the extent that there are differential-gap and dead band in the
instrument that senses the position of the device.

Open position: a position that is 100-percent open.

Not-open position: a position that is less than 100-percent open. A device that is not open may
or may not be closed.

Closed position: a position that is zero-percent open.

*In process operations, binary instrument signals are commonly either ON or OFF. However,
as a more general case, logic systems exist that make use of binary hardware having signals
with two alternate real values, e.g., +5 volts and -3 volts. In positive logic, the more positive
signal, +5 volts, represents the existence of a logic condition, e.g., pump stopped. In
negative logic, the less positive signal, —3 volts, represents the existence of a logic condition
of pump stopped.
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Not-closed position: a position that is more than zero-percent open. A device that is not closed
may or may not be open.

Intermediate position: a SPECIFIED position that is greater than zero- and less than 100-
percent open.

Not-at-intermediate position: a position that is either above or below the SPECIFIED
intermediate position.

For a logic system having an input statement that is derived inferentially or indirectly, a condition
may arise that will lead to an erroneous conclusion. For example, an assumption that flow exists
because a pump motor is energized may be false because of a closed valve, a broken shaft, or
other mishap. Factual statements, that is, statements based on positive measurements that a
certain condition specifically exists or does not exist, are generally more reliable.

3.8 A process operation may be affected by loss of the power supply* to memories and to other
logic elements. In order to take such operating eventualities into account, it may therefore be
necessary to consider the effect of loss of power to any logic component or to the entire logic
system. In such cases, it may be necessary to enter power supply or loss of power supply as logic
inputs to a system or to individual logic elements. For memories, the consideration of power supply
may be handled in this manner or as shown in Sections 4.7b, ¢, and d.

By the same token, it may be necessary to consider the effect of restoration of power supply.

Logic diagrams do not necessarily have to cover the effect of logic power supplies on process
systems but may do so for thoroughness.

3.9 Itis recommended, for clarity, that a single time-function symbol, as appropriate, be used to
represent each time function in its entirety. Though not incorrect, the representation of a complex
or uncommon time function by using a time-function symbol in immediate sequence with a second
time-function symbol or with a NOT symbol should be avoided (see Section 4.8).

3.10 Process instrument symbols and designations follow ISA Standard 5.1-1973 (American
National Standards Institute Standard Y32.20-1975), "Instrumentation Symbols and
Designations." However, these symbols are included for illustrative purposes, only, and are not
part of Standard 5.2.

3.11 If a drawing, or set of drawings, uses graphic symbols that are similar or identical to one
another in shape or configuration and that have different meanings because they are taken from
different standards, then adequate steps shall be taken to avoid misinterpretation of the symbols
used. These steps may be to use caution notes or reference notes, comparison charts thatillustrate
and define the conflicting symbols, or other suitable means. This requirement is especially critical
if the graphic symbols used, being from different disciplines, represent devices, conductors, flow
lines, or signals whose symbols, if misinterpreted, may result in danger to personnel or damage
to equipment.

4 Symbols

The symbols for diagramming binary logic are defined as follows:

*The term power supply covers the energizing medium, whether it be electric, pneumatic, or other.
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Jossazdwio) YS1H ainjeradwa], Suueagq
doyg MO] aInssald I9)ep

&)

oIsvd

*JS1X9 a E 4q
ysiy st axnjeraduay J pue ‘g ‘v syndur 2130] Jo azow 10 v (0]
Buueoq 10 moj st aanssaxd xajem Jurjoed J1 dossaadwor doig auo Jt A[uo pue ji sysixa ¢7 yndino aido] 27
]
w
>
dumy | uad( oafep &
aeIadQ | Y LB jene] quey a
*uado si 151X O pue ‘g ‘v sindur 2180 aNv
aalea ag1ryosIp pue Y3y s1 (9a9] Jue) uorjons J1 dwind ajeaadg 11 3t AJuo pue ji s3s1xa (7 Indjno 21807 f38 4
aAfEA umouy JI ‘equinu aomuep
uedQ _[II @ 10 jJuswIniysul pajeradQ
/
mdmQ jo
¢-AH TUIWH) RIS
wad0 @ PNCINCT A G v
‘SWRASeIP A RUIN Y ndyng 3o T L0dINo
‘'uado 09 g-AH ar[es spusIUIod gouanbas oifog ayy woig Jndino uy gouanbas 21801 ay) woay ndino uy JuIW RIS A7
usmouy i ‘raqumu
1|J_ Afrenuepy 1044100 JL}S (q 90143 X0 jJUsWINI}SUL Suryeniuy
/
mnduj jo
IL Ajrenuepy 1048007 13818 T-SH (e juaw)eIg
‘SWRISeIp AANRUIANY 1A[pAnewIa Yy
*10A3AU00 € Jae3s 07 ndut mdug Jo LNOdNI
ue apiaozd o) pajen)oe st [-SH Yojims puey € Jo uoijisod jxels ay, aduanbaes o18o] ay) 03 Indur uy JUBIEIS v
ITIAVXH NOILINIJIa TOINAS NOLLONNA

ISA-5.2-1976 (R 1992)

12



.
sen jong MM.II_ uQ g "ON Isuing
3o mus |+ uQ T ‘ON Iouang
sop pong | - uQ g "oN lsuang
3O myg| uQ 1 ‘ON Fouang 'JoquiAs 2130} Juadelpe W
ue o3 juadue) umezp aq 2
'SOANBUIBYY 9UWIOg Kew joquiss 1oN syl 18
sep pong | _|<I©|_ uQ g "ON soung
n
B0 s | _ll@ R — m.||©.|?.
*181%3 Jou saop v jndui s1dof ION
U0 JOU 31B Z 'OU PU¥ T "OU S4oUINg Ji SeB [an] JJo nyg 3 A(uo pue j1 sysixe g jndjno ador] 9y
)
ajeradg | 1< 8_.>.$m uy 1# iZ [2 03 juopeamba]
*301A1aS Ul AIB S[{IWl OM} o3 [enba 10 ueyj 1ojeard < -y
UBY} 310U OU PUE SUO 583 18 JI 1apasj s[elrajewt ajeiadg (o [4 01 yuateamba] _
0] enba xo ueyyssy| > 8
PIIENIPY g o1a(] uey) weaxd ou & 3
. PatenIdOY 4 d1naQg ueyj ssspjou 3 e “( uomiuya(,, #9s)
:osw.wwm _ = PIIENRY g adlas(q ueyd dowaid < p sonnuend fepeum
51 PIIENPY g# s uey) ssef > 9 1Ud531dal S[[BI3P [BUIUL
POENPY T# s0maq ojpenbajou £ °q
*do3s 107 [[BD s01A3p Ajajes om) Jsea) I J1 uopoeal doig (q 03 [enba =®
:1aquinu ay) Surkjoads uy 0
ad1ATAG U] Wi MO[J3x ‘arerrdoadde se ‘pasn aq [reys ‘Burmojioy a n q
JBXIN| 014138 U ulg NYM 8y suipnpul ‘soquids [eargewayely v
ajetadQ | ¢~ 3210196 U utg enig “151%8 ) pue O
—— a01a1ag uf wig pay ‘g ‘v s;ndut o130] Jo Jaqunu paryoads AQAIATTIVAD
"801AJ9S UL axe sulq ‘om] Ajuo pue “omj Ji Jexiuwt ajetado (e e J1 Ajuo pue Ji systxa (7 indjno 21807 cp
CATdNVXA NOLLINIJ3Q TOINAS NOILONNA

13

ISA-5.2-1976 (R 1992)



pojeuIULIa],
aouanbag ss8001g

pajerjiu] uonessdQ

dwing Aqpueyg 9jeiadQ duing Aqpuerg

(puoo)

* AISnoauR) [NULS 1SIXd *Ajddns ramod 130¢ aj 4 | g
spuewiwioo dojs pue 31e3s 31 ajexado jreys duind sy, "pajeunuiIa) s 8} JO SSO[ JO JUaAa aY) Ul paujnjuIvwt . 1v 6
aouanbas sseoo1d ays [pun ‘£ddns 1amod 2180f ayj JO SSO] UO UBA3 aq [[eys Krowraw sy} jetj) }dadXa o1 lm.w v
‘ajerado [jeys duind ay) ‘pajentur st uonyerado dwnd Aqpuess 1 () foquifs JOo uonFep 03 IB[IWIG
KAdwy yuel, pas,
13100D ..M“ uM:McEB Mmow (0 x1puaddy aag)
ayeradQ N | ] ,
ai o 1 €
ajerado j0u [feys -A1ddns zamod o180} 8y} JO SSO] JO JUaAa \ |
131009 ayy ‘Aiddns zamod 2130] aY3 JO sSO| JO JuaAa 3y} u] *Ajdwa st ay) ul 7501 3aq [[eys Arourawi ayj jey) of M v (@

sue) paay ay} [un ajerado j[eys 13{00d Y} ‘mo[y 03 suiaq paay J1

jdaoxa (&) joquAs JO UOINIULap 0} Ie[IWIS

118G 105533dWOY JIMIIG 1-SH
d
yueg, | ® | y3ig
Juap | | | sanssaag syuey,

‘pajae)s aq Aeuwx Jossaadwiod e ‘paddogs st Burjuaa ayj 31 "ydiy

jou st amssaid ay) jeys papuoid ‘1-GH ‘Ud11ms puey jo uoijenjoe
[enuew Aq paddojs si Surjuaa [ijun ‘ainssaid Jo ssafpreser
‘Burjues aNUNUOD pue yuey juaa ‘ydiy sawooaq aanssaad yuey J1

ATINVXE

'8°¢ PuE ‘mo[aq ‘p pue 2 ‘q L'y
sydeadered sag Ajddns xamod 21307 a3
JO sSO{ UO A10WaW 3Y] JO UOIIDL 3Y)
03 UBAI3 Udaq SBY UO1IDI2PISUOD OU JBY)
sajouap § 1a7ja| paijipouwiun ayJ,
uondQ Kiddng-samog-JO-ss0]

@ ¢-3°1 ‘pPajoII0uad 3q pnoys
Yy uey; ‘v apurerc oysig jit (§ “a1
‘papadua aq pINoyYs § uayy ‘g apuIsso
V aAey 03 paxisap st 3 J1 pue ‘Ajsno
-auBj[nuts Isixa g pue v syndui jp
uondo apuadap-mdur

*S$ISIXd O UayM

1S1X2 J0U S0P (7 Pue ‘IS1XD J0U S0P D
usyM sJsIXa ‘pasn Ji ‘g mdino dH3o]

195 aq 0) Arouaw Y}

sasned Y {ijun ‘g jo ajes juanbasqns

ay) jo ssa|preda1 PIJBUIULId] SUNBWISX

O -Buysrxa g nduy 21801 Aq pajemtuIy

“a°1 ‘3asaa 51 ATowewW ay) 1jun ‘y jo
ajeys Juanbasqns 3y) Jo ssafpaedax “Isixa
0} sanuyjucd ) ‘sisixa y ndug o1dof

se uoos se sIsixa ) mdino aido]
K10uiput 1282, syuasaxdax y
pue {1owatu 1as sjussaadar §

NOILLINIJAd

*pasn jou st 1 Jt

umoys aq jou [feys @ MdinQ

»a
0

q
(doyg-di)
XHOWAN
Ly
NOILONAA

ISA-5.2-1976 (R 1992)

14



duing uonenoeag ‘u g spreq
ajersd(y 0d a3ing jessep

dwund ay3 dojs ueayy pue sajnurw ¢ 103 duind
uonenoess ajeiado ‘awr Jo pomad Lue 103 spiey agand [assaa I

‘SoTRUIULI3) U3y} PuR 7 auuy) 10J
s)Stxa g “Ajajeipawwi Jsixs 03 g yndino
2130[ sasneo ‘aje)s Juanbasqns sy1 Jo ssa]

-predaz ‘y yndut o130f Jo 3dUSYSIXG AU,

(3ndyng asing)

q E Vi

Jossaxduiop | umw | mog “sseng

ajeradQ) | 1a | WasAg

‘9INUU 3UO 10J

Asnonunjuos oy jou st aanssaxd uaym Jossaadwod ayy dojg “avto
1 J10ssa1dwod ayerado ‘Juuif Mo B Mofaq sifej aanssaxd waysAs 1

‘7 9WI) 103 Pajsixa urede jou sey

PUR P3)BUIMIIS) SBY |7 UBYM SIJRUIULI)
g "Apjeipewiw] 3s1xa 03 g yndyno o180
sasned y ndui 2180] Jo 3dua)sIxa ayg,

{(ndino jo uonyeururial, Aefa(])

1
g 1d Vo

mol g isheren s01 _ ydiy -dwag,
o 1d opeed *SOIBUIUID] T USYM (and3no jo uonerpu] Aea(l)
*JIW] 3Y) paadxa jou s3jeuIwIa) g saadxa 7 uaym J51%0 03 g
S0P aInjerodwia) USYM MO[} SWINSIY “MOYJ ISA[RIED HO0[q ‘SPU0aas ndine ardoj sasneo 7 sunny 10§ Y ndwm E
01 103 Ajsnonuijuod jruy ydiy e spasdxa aanjeraduia) 10308l J§ 21301 J0 92UBISIXI SNONUIIUCD I, q Vi
‘(6°g uonaag

‘paywads
se v ndut o180 0 diysuoriear

a9s os[e) duimorjoy ay)
395 ‘s[Iejap [BUONIUN] 10«

(p3u0d)

o15ve

oIsva

aI1sve

aw e yym sysixa g gndino sifor1 q _[IEl vV (e LNEWATE INIL
8y
K1oyoeysyyesuny
£yipend) xa7epm
ySiy 1eAar] Jroazasay
dwing g | | -4rdd
: MO [2AQT] JIOAIDSI 1ddns zomod jo ssof jo juase
sjeradg | ISN | T AoT AT 4 93 ui 350[ 10 paurejurew sy Axowaw
~dogs feys duind ayj ‘snoauejmis axe SpuBWWod dojs pue Jae}s 8y} 19yjaym ‘pauIaduod si ssavoxd I
J1 “Ajddns 21801 ayj Jo ssoj uo dund ay3 o3 suaddey Jeym ssaooad 9y Se IeJ 0S ‘qupdY1uds jou pawaap a q | €
ay} 01 juedyIugls J0U st 3] *£I030RIspesun st Ajfenb 19em 10 S1 91 UO1D4IPISU 0D L214D YY) 1daOXa 2} SN 1V (p (p,juod)
431y st 2aaf 19y31a 1un dwnd [[13 ajesado ‘M o[ St [8A3] 1IOAI3SIT i (e) [oquss Jo uonuap 09 TeIWIG —_— L'y
ATINVXE NOILINIA3Q TOdHWAS NOILLONNA

15

ISA-5.2-1976 (R 1992)




ses) Jau]
ynpm afing T 0

YBiH S|
uol eI} UIdUC)

| selansnquio

*saynuUmU G 10J

Asnonuiuod Y3y Jou SI UOKBIJUIIUOD UayM a81nd ayj doyg "ydiy st
UOYBIUSDUOD SA[GYSNQUIOd UdYM sed JIaul y)im Ap@jerpawunt d8ing

%3 auipy

10] A[SNONUIUOD PIIRUILLIS) US| SeY
uayMm sajeuTuId) g “saxidxa 7} uaym 3s1xa
03 g jndino d10] sesneos 7 surry 10§ ¥
dut o150] JO 30UINSTXD SNONUIUOD Y],

L Lo

"

% v

(z3

waery
ajenjoy

__a_m s1

_ PAdY]

*[0A3] Y31y OU SI 3I3Y) USYM SIjeulnLIa)
jeudis WIR[R 2y, ‘Puodds §'( 103 A[SNONUIIu0d Y31y SUTBUIAI [9A3]
J1 Ajuo worepe Surjenjoe Aq [9A9] Y31y UO SWIB[E SOUESINU PIOAY

sajeulId) vV
uaym sajeuuLId) g ‘seldxa 77 uaym jsixa
03 g andjno oidof sasned 77 awi 103 vV
Jndui 91301 JO 80U)STXd SNONUNUOD 3Y],

g

———t1v

(u

*45TXa JouU saop aje)s a1dof ndinQ

*sjstxa 93e3s o18of JndinQ

-ajqearidde se ‘aje)s aduI)sHKo

-UOU YY) 10 3)e)S SDUIISTXA 3Y) JayjId
03 paidde aq Lew d1dof Jo' Furumy sy,

A

—v

(72

‘paxinbax
31 ‘umoys aq Aew Indno duo uBY} JION

*X0qQ U
-} AY) UIYIM 3)els awues ayj Ul Spus
pue suidaq sKempe g ndino d18of ay L,

*pajgosun
umoys Ajjensn st pue Jysu 03 1331

wroIj st dwir) Jo agesse "xoq ay3 Jo adpa
puey-339] a1y Aq pajuasaidal si pajeRIul
st v yndut 21807 Y3 YowyM Je AU} AU,

*351%3 jou saop ajess o180y mdinQ

“s)s1xa aje)s o1foy ndinQ

g

T !

*3S1X2 jou sa0p jeys 21801 Induy /|
*gISTX@ 3)e)s 210 nduj

T

1V

Iy

(12

(pauod)

“3AISIPUL-{[€ JOU die inq
aATJRIIST]I 3G 0} PAPULIUI 218 PIULAP ATE ey SIOqUIAS U, "SMO[[O] S8 PAUITNIO S| SUOKDUNG JWF) [[€ BuiuIweL3erp 105 PoYyIoW pazijeiauald y

(pauod)
gy

ATdNVXH

NOLLINIZZd

TOdNAS

NOILLONNA

ISA-5.2-1976 (R 1992)

16




*a19YMas[d
pauyap ay1anj si Jey) wasks d130]

® 10 pagpue)s Siy) Ul paywads asimiayjo
30U UO1OUN] DIF0] B 19400 ABUIL JUSWI) LIS
sy, "sjustaiinbai feads jo jusw

syuauarmbay
[B1adg Jo Juswmagelg
/

-29¥)s ay) Wi paijioads se v yndut odo] 03 TVIOAdS
diysuonelal € y3im sIstxa g yndino ado] (%4
*133U0f X0 AfIejuUaWIoOw! AJUO $JSIX3 YV 18ylaym
Jo ssappaefor uoneidwiod 0} of pue pajeriul 3 [ia Juswdas ay) uay) ‘yuswdas awr) € Jo pus ay) puokeq jou Inq Sutuuidaq oy) ised umerp s1 v Ji
‘Juewdas Jey) puoLaq umelp aq SN ¥ uay) ‘A|snonurjuod sjsixa ¥ ji Ajuo uonaidwiod 03 o3 ‘77 “-3-a ‘yuawfos awnr} g v aney 0} paisap St Jf
*aouanbas g oy Jo vonerduwiod ayj 03 JuedIJIUBIS J0U St ¥ JO Ae)S Y1 ‘Y ui jeaxq ay) puoksq Y
107 Yeaxq aul| 2y} o} dn ‘adud)SIXa snonunuod ul si ¥ jndui d130] Suoj moy uo spuadap g ndino di3o[ Jo uojoe ) ‘9] pue ‘Gl ‘§J SLOqUIAS 30,
juedeayy ‘U, i
PPy T P e
JeuLroN %1819
\ amjezadwa], SANDI0 IABYHYM ‘sajeulunId) ¥ ()
10 ‘¥7 aunny 103 pasixa sey g (1) I8 i
‘[PUICUQB ST | U3UM SIeUIUIId) g "sandXa [ uaym jsixa Ll 6] }
ainjeladwia) J1 pappe aq j0u fieys juafeal jeys jdaoxa saynumu g 103 01 g 1ndjno d13of sasned 13 swny 0] ¥ \ —v
juadea ppe ‘semuiw G 10j A[SNONUIUOD [BUIIOU ST dinjeradmay Jf ndug o10] JO 80UB)SIXa SNONUIIUOD Y], (93
‘un | U 4 'S9jRUIULIS)
ousnE) PPV T =— " uays pus ‘¥ 3o 293s ay3 Jo ssoppaedar ‘71 | o — Y
\|||,|_ Mo Hd 8w} 10] s)s1xa g “saadxa /7 uaym 9sIxa ¥y
0} g 1mdno o1dof sesned I3 awiry 103 ¥ \ —v
‘SAINUIW ¢ 10] D1JSNED PPE ‘BJNUIW %; 10] A[snonuyjuod moj st 4d J1 ndur 21307 JO 30UINSIKS SNONUKHUOD YL, (g3
pox20Id ‘i
[013u0) Bul3eMPORy =gl ©
awging ' ‘TI._ MOT] dINSSALG  'S9IRUIWLI}
uay) pue 77 awiy) 10) SISIXe g | T
*|0Xju0o FURMPOUT 0] JUIGIN] ISBII ‘saardxa 77 awip uaym 3sixa o3 g Indino 8 4] !
uay) ‘seNUILE 34T 10} UrejuTBw ‘K[91BIPAUILL] UIGING JO [OXJUOD o130] sasnea ‘aye)s juanbasqns 91 Jo ss9] .\ —v
gunenpow ¥ooqq ‘A[rejuswiow anjea Mo 03 sdip aanssaid J1 -paegal ‘v yndui o130] Jo oUIISIX2 Y], (93
uQ Ul | Ut
weag Tll.ma 9 | Junezedg *JSA1J SINDD0 JAABYDIYM *SISIXd
H 109838y ugede  (g) 10 ‘7 awy 10y paysixa sey
) g (1) 19310 UayMm sajeuiuid) g ‘sandxs ¢
“sjae)sal Jo3ejide ay) €3 uaym 1s1xa 03 g mmdino d18o] asned i 2] tl
J1JJ0 pauan) oq [[eYs wea)s ayy jey) jdeoxa paddoss sey 10jeide €7 aur} 10§ 2U)SIXS-UOU SNONUTIUOD v { p,yuod)
1913e saqnuiw 9 Suruuidaq SINUIW G 10j UO PIUAN) S| WS s}t pue ¥ Jndui 01301 Jo uonRUIWIA) BY], (g3 23 2
TTdNVXH NOILLINIJ3d TOdNAS NOILONNA

17

ISA-5.2-1976 (R 1992)



5 Bibliography

American National Standards Institute Standard Y32.14-1973, Graphic Symbols for Logic
Diagrams (Two-State Devices).

American National Standards Institute Standard X3.5-1970, Flowchart Symbols and Their Usage
in Information Processing.

International Electrotechnical Commission Recommendation, Publication 117-15, 1972, Binary
Logic Elements.

National Electric Manufacturers Association Standard ICS 1-102, Graphic Symbols for Logic
Diagrams.

National Electric Manufacturers Association Standard ICS 1-103, Static Switching Control
Devices.

National Fluid Power Association Standard T.3.7.68.2, Graphic Symbols for Fluidic Devices and
Circuits.

18 ISA-5.2-1976 (R 1992)



Appendix A General application example

A.1 Introduction

This example uses a representative process whose instruments are denoted by the symbols of

ISA-5.1-1973, (ANSI Y32.20-1975.) The process equipment symbols are included only to

illustrate applications of instrumentation symbols. The example is not a part of Standard 5.2.

A.2 Simplified flow diagram

¢ ¢
O

Tank A Tank B

ﬁ?@

Air supply rq—@ @ “Rir supply
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=
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FIGURE 1
m TANK FILLING OPERATION
v SIMPLIFIED FLOW DIAGRAM

Figure A.1 — Tank filling operation simplified flow diagram
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A.3 Word description
A.3.1 Pump start

Feed is pumped into either tank A or tank B. The pump may be operated manually or
automatically, as selected manually on a local maintained-output selector switch, HS-7, which
has three positions: ON, OFF, and AUTO. When the pump is operating, red pilot light L-8A is on;
when not operating, green pilot light L-8B is on. Once started, the pump continues to operate
until a stopping command exists or until the control power supply is lost.

The pump may be operated manually at any time provided that no trouble condition exists: The
suction pressure must not be low; the seal water pressure must not be low; and the pump motor
must not be overloaded and its starter must be reset.

In order to operate the pump automatically, all the following conditions must be met:

A.3.1.1 Board-mounted electric momentary-contact hand switches, HS-1 and HS-2, start the filling
operation for tanks A and B, respectively. Each switch has two positions, START and STOP. START
de-energizes the associated solenoid valves, HY-1 and HY-2. De-energizing a solenoid valve
causes it to go to the fail-safe position, i.e., to vent. This depressurizes the pneumatic actuator of
the associated control valves, HV-1 and HV-2. Depressurizing a control valve causes it to go to
the fail-safe position, i.e., to open. The control valves have associated open-position switches,
ZSH-1 and ZSH-2, and closed-position switches, ZSL-1 and ZSL-2.

The STOP position of switches HS-1 and HS-2 causes the opposite actions to occur so that the
solenoid valves are energized, the control valve actuators are pressurized, and the control valves
close.

If starting circuit power is lost, the starting memory is lost and the filling operation stops. The
command to stop filling can override the command to start filling.

To start the pump automatically, either control valve HV-1 or HV-2 must be open and the other
control valve must be closed, depending on whether tank A or tank B is to be filled.

A.3.1.2 The pump suction pressure must be above a given value, as signalled by pressure switch
PSL-5.

A.3.1.3 If valve HV-1 is open to permit pumping into tank A, the tank level must be below a given
value, as signalled by level switch LSH-3, which also actuates a board-mounted high-level pilot
light, LLH-3. Similarly, high-level switch, LSH-4, permits pumping into tank B, if not actuated, and
actuates pilot light LLH-4, if actuated.

A.3.1.4 Pump seal water pressure must be adequate, as indicated on board-mounted receiver
gage, PI-6. This is a non-interlocked requirement that depends on the operator's attention before
he starts the operation. Pressure switch, PSL-6, behind the board, actuates board-mounted low-
pressure alarm, PAL-6.

A.3.1.5 The pump drive motor must not be overloaded and its starter must be reset.

A.3.2 Pump stop

The pump stops if any of the following conditions exists:

A.3.2.1 While pumping into a tank, its control valve leaves the fully-open position, or the valve of
the other tank leaves its fully-closed position, provided that the pump is on automatic control.
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A.3.2.2 The tank selected for filling becomes full, provided that the pump is on automatic control.
A.3.2.3 The pump suction pressure is continuously low for 5 seconds.

A.3.2.4 The pump drive motor is overloaded. It is immaterial to the process logic whether or not
the memory of the pump motor overload is retained on loss of power in this system because the
maintained memory that operates the pump is defined as losing memory on loss of power, and
this by itself will cause the pump to stop. However, an existing motor-overload condition prevents
the motor starter from being reset.

A.3.2.5 The sequence is stopped manually through HS-1 or HS-2. If stop and start commands
for pump operation exist simultaneously, then the stop command overrides the operate command.

A.3.2.6 The pump is stopped manually by HS-7.

A.3.2.7 The pump seal water pressure is low. This condition is not interlocked, and requires
manual intervention to stop the pump.
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A.4 Logic diagram
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Figure A.2A — Tank filling operation interlock 1 logic diagram — part |
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Figure A.2B — Tank filling operation interlock 1 logic diagram — part Il
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Solenoid Control Valve

Valve

HY-1 HV-1

HY-2 HV-2

Actuator Port
Open Valve De-Energized Vented Open
Operation

Close Valve Energized Pressurized Closed

The information stated in this figure is required if detailed design work is to be done. The
information may be presented in any other convenient form.

Description Of Valve Actuation Scheme

Figure A.2C — Tank filling operation interlock 1 routine 1

Comments on the logic diagram for Interlock 1:

1) Thediagram may be simplified by using general notes (GN) for a project, especially for repetitive
items. Forexample, the operating light for the pump may be omitted from the diagram by using
a general note that states: "All pumps have red and green pilot lights to denote that the pump
motors are operating or not operating, respectively," thus,

|‘ OPERATE
F PUMP
| (GN-1)
As another example, the motor lockout detail

PUMP MOTOR | S [ STOP
OVERLOADED | J PUMP
RESET MOTOR
STARTER

will commonly be simplified by referring to a general note that states: "The motor starter locks out
when tripped," thus:

. | stop
J; | PUMP
(GN-2)
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2) The memory function that keeps the pumps in operation may be but is not necessarily provided
by a circuit breaker for the pump motor. The other maintained-memory functions in the diagram
may be provided by pneumatic or electric latching relays or other types of hardware. This
illustrates the essentially hardware-free nature of the operational logic portion of the diagram
and the emphasis on logic function.

3) The logic diagram emphasizes the operating logic of the process by not detailing the system
mechanism for opening and closing the control valves. Thus, this information is provided by
means of Routine 1, which may apply to similar hardware of an entire project as well as to
Interlock 1. However, if it is desired to make the diagram more self-contained by including
hardware functions, this can be done as follows, using an excerpt from the diagram as an

example:
OPEN VALVE
(ROUTINE 1)

Alternative:

(DEENERGIZE HY-1)
(VENT HV-1)
OPEN VALVE

Appendix B Complex time-element example

B.1 Word description
Assume a process operation, as follows:

If air flow becomes high and is so sustained for 4 seconds, then open vent, actuate alarm, and
initiate heating by east and west heaters. If heating by east heater is initiated, the heater goes on
for 2 seconds, off for one second, and on again for 4 seconds, regardless of whether the air flow
remains high while this is occurring. If heating by west heater is initiated, then heater goes on for
30 seconds, off for 18 seconds, and on for 40 seconds, but only if the air flow remains high while
this is occurring.

If high flow of air is sustained for 10 seconds, stop the auxiliary blower if it is running.

When air flow is no longer high, close the vent, permit the auxiliary blower to be restarted and the
alarm to be reset.

ISA-5.2-1976 (R 1992) 25



B.2 Logic diagram

AIR
FLOW | -
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Appendix C Loss of power supply for memory

Section 4.7b indicates how to symbolize memories that are lost in the event of loss of power

supply. The use of a logic feedback to symbolize a memory is deprecated. Thus, the following
symbolisms shall not be used:

A OR iC Al

[ B}—OR’_F

A

26 ISA-5.2-1976 (R 1992)






Developing and promulgating technically sound consensus standards,
recommended practices, and technical reports is one of ISA's primary
goals. To achieve this goal the Standards and Practices Department
relies on the technical expertise and efforts of volunteer committee
members, chairmen, and reviewers.

ISA is an American National Standards Institute (ANSI) accredited
organization. ISA administers United States Technical Advisory
Groups (USTAGs) and provides secretariat support for International
Electrotechnical Commission (IEC) and International Organization for
Standardization (ISO) committees that develop process measurement
and control standards. To obtain additional information on the
Society's standards program, please write:

ISA

Attn: Standards Department

67 Alexander Drive

P.O. Box 12277

Research Triangle Park, NC 27709

ISBN: 0-87664-331-4





