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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

0.1 General

The ISO 15519 series consists of standards for specification of diagrams for process industry, published
under the general title: Specification for diagrams for process industry.

This International Standard specifies preparation of different types of diagrams and use of graphical
symbols, letter codes, and reference designation in diagrams. This International Standard addresses
all process industry fields for example chemical, petrochemical, power, pharmaceutical, foodstuff,
pulp, and japer.

This part ¢f ISO 15519 deals with representation of measurement, actuation, and control ifi“pro¢ess
diagrams Which in this context covers process flow diagrams (PFD), process and instrumentidiagrams
(PID), process control diagrams (PCD), and typical diagrams (TYD).

0.2 Engineering interrelations

Process diggrams, which represent the configuration of the process system and of the measuremlent,
actuation, [ and control systems, involves engineering disciplines likey process, mechanjcal,
instrumentation, electrical, and control as illustrated in Figure 1.

"
&
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|

Yy

Key

process
mecharjical
instrunjentation
electridal
control
measurement

O Ul A W N R

actuatipn

Figure 1 — Interrelations between engineering disciplines

Figure 1 illustrates the discipline complexity of process systems which force diagrams not only to
focus on individual disciplines but overlap to neighbouring disciplines. This is, for example, done in the
process and instrumentation diagram which shows mechanical, instrumentation, and electrical objects
in same diagram.

As process engineering by tradition is an ISO discipline and control engineering is IEC discipline
representation of measurement and control in diagrams need to be coordinated and unambiguously.
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0.3 Control system technology and influence on documentation

The technological development within Information Technology constantly challenges the process
industry to use “state of the art” technology for engineering of process and control systems. This
puts pressure on the standardization organisations to deliver up to date International Standards. As
development time and expected lifetime of a standard at present is overtaken several times by the IT
development, the standard developers need to develop standards which focus on basic principles and
rules to secure high quality documentation and exchange of information.

At present, the configuration and functionality of the process control system are programmed direct
in modern control system as control Programmable Logic Controller (PLC) and Distributed Control
Systems (DCS). In addition, these systems are self-documenting which could lead to the assumption that
traditional diagram documentation are superfluous.

Diagrams are however an important tool for documentation and representatiomof’procgss system
infgrmation in alllifecycle phases of a process plant. In the development and engineering phas¢, diagrams
arefused also for exchange and sharing of technical information between engineering disciplines and in
operation and maintenance phases diagrams are used in daily operation afidyas part of opgration and
maijntenance manuals.

0.4 Letter codes

[S0|14617-6, 7.3.1 have been moved to this part of ISO 15519 andd the description has been fhanged to
“Lefter codes for Process Control Information (PCI)".

[SO[14617-6 will be revised at first periodical review or revision after publication of this Infernational
Stapdard.

0.5 Figures
Figlires in this International Standard are only'¢xamples for illustration of a given rule in the¢ standard.
0.6 Reference designation

In this part of ISO 15519, IEC 81346:1, IEC 81346-2, and ISO/TS 81346-3 are used to illiistrate the
application of reference designation in diagrams.

© 1S0 2015 - All rights reserved vii
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Specifications for diagrams for process industry —

Part 2:
Measurement and control
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actyiation in diagrams for process industry.

Gen
and
des

Rul

2

Thd
ind
refd

ISO
pro

ISO
ISO

[EC
prin

[EC
prin

ISO
prin

3

descriptions of diagrams, layout of diagrams, graphical symbols, linesiand connection
gnation, are given in ISO 15519-1.

bs and guidelines for preparation of electrotechnical diagrams are given in [EC 61082-1.

Normative references

following documents, in whole or in part, are normatively referenced in this docume

10209, Technical product documentation —=-Vocabulary — Terms relating to technica
Huct definition and related documentation

14617 (all parts), Graphical symbols for diagrams
15519-1, Specification for diagraims-for process industry — Part 1: General rules

81346-1, Industrial systemsy installations and equipment and industrial products —
ciples and reference desighations — Part 1: Basic rules

81346-2, Industrial(systems, installations and equipment and industrial products — |
ciples and referencedesignations — Part 2: Classification of objects and codes for classes

TS 81346-3,-Industrial systems, installations and equipment and industrial products — |

Ternis, definitions, and abbreviated terms

ciples and reference designations — Part 3: Application rules for a reference designation sy§

pntrol, and

eral rules and guidelines for preparation of diagrams for process industry, for example types

, reference

nt and are

spensable for its application. For dated references; only the edition cited applies. F¢r undated
rences, the latest edition of the referenced document (including any amendments) appligs.

wn

[ drawings,

btructuring

btructuring

btructuring
tem

For
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LIIC Pul PUDCD UT UII1S UULUTUILITIIL, LIHIT LTI IS AaITU UUTTIITILIUILS SIVCII nriov i1J17°1, 109 1U4avu J,

1, and the following apply.

3.1

3.1.

Terms related to control

1

actuator
functional unit that generates from the controller output variable the manipulated variable to drive the
final controlling element

EC81346-

Note 1 to entry: If the final controlling element is mechanically actuated, it is controlled via an actuated drive. The
actuator drives the actuating drive in this case.

Note 2 to entry: See Annex E for the relationship between related terms.
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[SOURCE: IEC 60050-351:2013, 351-28-07]

3.1.2

closed-loop control

process whereby one variable (quantity), namely the controlled variable is continuously measured,
compared with another variable (quantity), namely the reference variable, and influenced in such a
manner as to adjust to the reference variable

Note 1 to entry: Characteristic for closed-loop control is the closed action in which the controlled variable
continuously influences itself in the action path of the closed loop.

[SOURCE: [E€60050-351:2013;351+26-01}

3.1.3
control fupction
manipulation via the final controlling element of process media or process objects in order o bring|the
media or dbject into a condition or state defined by the process control system on basis of measyred
process vafiables and pre-defined values

3.1.4
control lopp
assembly df elements incorporated in the closed action of a closed-loop control

[SOURCE: [EC 60050-351:2013, 351-26-11]

3.1.5
final controlling element
functional pinit forming part of the controlled system and arranged atits input, driven by the manipulgted
variable arld manipulating the mass flow or energy flow

Note 1 to entry: If the final controlling element is mechanically actuated, an additional actuator (positionefr) is
used in somfe cases.

Note 2 to eptry: The output variable of the final eofntrolling equipment is usually not free from feedback.|The
interface bgtween the actuator and the final contrelling element should therefore be selected in such a way [that
the manipulated variable is not affected by feedback from the final controlling element.

Note 3 to enftry: See Annex E for the relatignship between related terms.
[SOURCE: [EC 60050:2013, 351-28-08]

3.1.6
manipulate
to change fllows of mass/energy, or information by means of a final controlling element

Note 1 to enftry: Manipulating can be affected continuously or by switching operations.

Note 2 to enftry\In‘control engineering, the final controlling element is regarded as belonging to a process.

[SOURCE: IEC60050-35T:2013, 351-22-08]

3.1.7

open-loop control

process in a system whereby one or more variables (variable quantities) as input variables influence
othervariables (variable quantities) as output variables in accordance with the proper laws of the system

Note 1 to entry: Characteristic for open-loop control is the open action path or in case of a closed action path the
fact that the output variables being influenced by the input variables are not continuously influencing themselves
and not by the same input variables.

[SOURCE: IEC 60050-351:2013, 351-26-02]
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3.1.8

process variable

quantity, quality, or condition of a process media or process object which value may be subject to change
and can usually be measured

3.2 Document types

3.2.1
process flow diagram

diagram representing the technical realization of a process system by means, of graphical gymbols for
equlipment, connections, process measurement, and manipulating objects

Not¢ 1 to entry: The diagram type process and instrumentation diagram, uSéd in this part of 140 15519, is
tecHnically identical with the piping and instrumentation diagram. The argument for change of the d¢signation is
thaf{the diagram type is used for both fluid and solid material processes. The abbreviation PID deviafes from the
traditional used abbreviation PID for the Piping and instrumentation diagram.

3.2{3
process control diagram
PC

diagram representing the configuration of measuring; control, and actuating functions of a process
system, by means of graphical symbols for measuring, control, and manipulating functions

3.24

typical diagram
TYD
diagram representing the detailed configuration of a definite measuring or actuating systen] which can
be teferred to in an associated diagfam by a graphical symbol and document reference

3.3| Abbreviated terms

[EV| International Electrotechnical Vocabulary
PCI Process control diagram

PCI Proces$<ontrol information

PF[] Process flow diagram

PID Process and instrumentation diagram

SIF Safety instrumented function

SIL Safety integrity level

TYD Typical diagram

4 Documentation and process control principles

4.1 Introduction

The clause defines principles for documentation of process control (measurement, control, and actuation)
and interchange information between process and control engineering.

© IS0 2015 - All rights reserved 3
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4.2 Diagram types, structures, and life cycle aspects

Diagrams are used for visual representation of process functions. Objects and connections, represented
by graphical symbols, serve as carrier of technical information either represented direct in the diagram
or in associated lists or databases.

Depending on the task of the diagram and the stage in the live cycle matrix described in Figure 3,
diagrams can represent process functions on high and generic level or on detailed and specific level.

Figure 2 represents the interrelationship between different types of diagrams from different
standardization bodies.

The grade ¢f detailing goes from top to down. The information flow from process engineering to conltrol
engineerinjg is illustrated by the arrows.

Specificatipn of amount and types of measurements and actuated objects connected-to!the conitrol
system arg predominately made on basis of the process and instrumentation diagram.

The proceds control diagram specifies configuration of control system for process, systems or pro¢ess
sub-systenis. The information flow is showed reversible in order to illustrate the optimization prog¢ess
between process and control engineering especially during conceptual engineéring.

ISO IEC
A wh
. 4 . 4
'J: H:
Black Overview
dagram diagram
’_Ig: ™ ,_%
Function
Process flow B gy i '
chagram | I:: I::-’ I:: hagram i
Procass
Carcmal
diagram %

Pracess and Logical
Imstumertation |:> |:>
dagram

funiction
diagram

4 1

F

Tinices ﬂ':;g"f:.'n
hagram

Figure 2 — Interrelationship between ISO and IEC diagrams

R 1 f d 3 £ i £ L ] Leal i A | laadi ol L e
u eS Or lesll Ul lJl ULLTOO ulClsl dllls, UstT Ul 51 Clt}lll\,al D)’ IITOUUILS, TLL. dI' T UCOSULTTUCTU 11T LUiIdUoLo U dIlIu 7.

The diagram types in Figure 2 contain differentiated types and amounts of information to suit the needs
in the actual life cycle stages of the project. Figure 3 illustrates the application of three types of diagrams
during the life cycle stages and the graduated application value of the diagrams in the different life cycle
stages represented by the width of the bars.

NOTE Life cycle stage principles are described in ISO 15226 and ISO/IEC 15288
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Study Engineering design phases  [Manufacture| Operation
Installation | Mairtenance

Diagram type (Conceptual| Basic | Detailed

Block diagram #

Process flow diagram %
Process control diagram #_

Mes:
dep
flov
deyv|
am

sen

4.3

The
pre

Thi

Figiire 4 illustrates-the’interrelations between process (measuring and manipulating) a

fun

Process and instrumentation
diagram
Typical diagram %—

Figure 3 — Typical illustration of life cycle application value of-diagrams

ending of needs for the actual life cycle stage. In the start of a projectthe representation
U diagrams (PFD) is pure functional. Later in the project coursézwhen more detailed di
eloped, for example: process control diagram and process and inastrumentation diagram
unt of information is increased and the representation is&xtended to also to include prj
sors built in the process system also.

Process control interrelations

function of process control is to steer and supervise the respective processes in accor
lefined aims of process control engineeringt

5 is carried out by the following:
recording of measured process situation (process variables);
comparing measured valueswith predefined values;

initiate actions via the eontrol equipment and/or operator (control functions) to the fi
elements.

“tions (controlequipment and human operator).

suring, control, and actuation are illustrated in diagrams with~variable degree of detailing

in process
grams are
5 (PID), the
pducts like

Hance with

hal control

nd control

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=1d128e5810cdcca805de8363c88e1017

ISO 15519-2:2015(E)

Human operator

- monitoring
- operating

A

indicating
alerting

?

Y

Human
interventions

Y

Contral-
functions

Control equipment
- open-loop control
- closed loop control
- counting

- monitoring

- recording

- optimizing

- pratecting

- evaluating

A

measuring

)

manipulatin&

&

Direct humanh

intervention
Process

DN

Process-
variables

N

-‘__\h‘i\%\”_’_‘_""?

Process«O

Functional areas f{@nctional groups

/
—

Figure

4.4 Info

rmation exchange’between process and control systems

=

4 — Illustration of interrelations between process variables and control functions

Letter codes are used(for the exchange of information between process and control system.
nformationis identified by reference designation.

individual
Fromthep

Correspon

‘ocess.system letter codes for measured process variables are transferred to the control syst

Hingly are letter codes for manipulation of process variables transferred from control sys

The

em.

fem

to the process system.

For visual emphasizing of letter codes, reference designation, and additional information in diagrams,

process control information (PCI) symbols are used as information carrier.

The information exchange is illustrated in Figure 5. A detailed representation of especially the control

system is given in informative Annex D.
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process

letter code of process
PCI symbol
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1 General

variables and control functions

Exchange of process control information

Symbols for information exchange

Figure 5 — Information exchange between‘process and control system

symbols, letter codes, and reference designation ate dealt with in Clause 5.

information shalbbe placed inside and outside the PCI symbols, see 5.1.2 and 5.1.3.

Table 1 — PCI symbols and their applications

hange of information between the process system and the control system shall be rgpresented
ithin the process control information (PCI) symbol which consists of a circle or extended cifcle in case
ot sufficient space for presentation of the information in one text string, see Table 1.

Symbols Additional Measurement Actyation
graphics application application
i i ¥ None. Information auailahlo ]nanm:Jtion from
U | on field mounted field mounted
instrument/display controller
/_\\ e ™, Horizontal Information available | Information from
l\'/ single in central control central control
— full line system system
(/'_\\ - ™, Horizontal Information available | Information from
| ' ' i double in subsidiary control | subsidiary control
\\.._/t 1\‘—./] . system system
full line

The geographical availability or origin of information inside or outside the PCI symbol are illustrated by
means of additional graphics within the PCI symbol, see Table 1.
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PCI symbols are used both for exchange of measured process variables from the process system to the
control system and exchange of control functions for actuation from the control system to the process
objects which execute the control function within the process, see Figure 6.

[y y
W PLRGE AIR SYSTEM

LOCAL CONTROLLER
BRI

CENTRAL
COMTROL SYSTEM

FLC: [0

&) @) € %
(> (>

a) Locall control system with joint b) Subsidiary control system integrated in centra
alarm fo central control system control system

Figure 6 — Information exchange between process system and control system

The PCI symbol shall be connected, see Figure 6, to the following:

— the process system with a solid functional connection lin€-without indications of for example signal
flow directions, signal types, etc.;

— the coptrol system with a solid or dashed functional connection line depending on the typg of
diagrajm, see Clause 6. Signal flow directions.can be indicated just as the type of signal media.

For further information on graphical symbols,‘see Annex A.

5.1.2 Placement of information inside‘the PCI symbol

Letter codgs for process variables and’control functions, see 5.2, shall be placed in the upper part of the
symbol andl reference designation in the lower part of the symbol, see Figure 7.

Key

a  process variables
b  control functions
¢ reference designation

Figure 7 — Placement of information within the PCI symbol
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5.1.3 Placement of information outside the PCI symbol

Information placed outside the PCI symbol shall be placed in the four quadrants around the symbol as
illustrated in Figure 8. This allows for horizontal and vertical connections to the symbol.

a) Reference to typical diagram, safety information, e.g. SIL or SIF identifiers;

b) Specification of type of measured variable when using letter code U (multivariable), e.g. pH, uS,
M]/s, etc.;

c) Information of high output/input functions, e.g. alarm or switching;

d) |Information of low output/input function, e.g. alarm or switching.

Representation of high and low output/input function for measurement and actuation‘are giyen in 5.2.5.

A\

m\ﬁm

Key

a |reference to documents, object properties, etc.
b [specification of type of measured variable

¢ |indication of high output/input functions

d |indication of low output/input functions

Figure 8 — Placement of information outside the PCI symbol

5.2| Letter codes

5.2{1 General
Letfer codes are used for identification of process variables and control functions.

Prgcess variables are measured quantity, quality, or condition of process media or process pbjects, e.g.
pressure, temperature, ot calculated variables, e.g. energy flow based on direct measurementg of volume
flow, pressure, andtemperature using built in mathematic functions and media property tablgs or output
varlables from afitanalyser. Process variable are also human observations based on human s¢gnsory.

Control functions are manipulating functions which via the final controlling element of projcess media
or grocess objects in order to bring the media or object into a condition or state defined by the process
confrol’system on basis of measured process variables and pre-defined values. Control fupctions are
alsq display and registration of process variables.

Letter codes shall be represented with upper-case letters.

5.2.2 Representation of letter codes for process variables

Letter codes for process variables shall initiate the letter code string placed in the upper part of the PCI
symbols.

The letter codes shall be taken from Table 2 and supplemented with modifying letter code from Table 3.

Examples of letter code strings are given in Figure 9.

© IS0 2015 - All rights reserved 9
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In Figure 9 c), the process variable “D” is supplemented with modifier “D” to indicate differential
pressure measurement over a filter.

FRCO FDI AH
BFS28 LAF10BPOO

(T -
l_'_-

-D BT —

a) Tempgé¢rature measurement b) Flow measurementwith c¢) Differential pressure meas-
in a vessel used for indication venturi used for registration, urement over afilter used for
and control control, and summation indication and:alarm high (4H)

NOTE For accentuation, the letter codes for process variables and modifiers are ufiderlined in the figurd.

Figure 9 — Representation of process variables letter codésin PCI symbols

5.2.3 Representation of letter codes for control functions

—

Letter codé¢s for control functions shall follow letter codes forzprocess variable in the letter code stf
placed in the upper part of the PCI symbol.

ng

The letter ¢odes shall be taken from Table 2 and supplefmented with modifying letter codes from Table 3.
Examples ¢f letter code strings are given in Figure'10.

In Figure 10 b), the control function “Z” is\xsupplemented with modifiers “LLL" to indicate that|the
function isfinitiated at LLL level in an upstream tank. The rules for placement of information outside|the
PCI symbo| are given in 5.1.3.

InFigure 10 ¢) is anillustrated repréesentation of local emergency stop. The process variable, F, repres¢nts
the functiogn of the conveyor andthe safety related control function, Z, the emergency aspect.

% ZLLL l
Q Ol

@

d y EZ
J &5,
a) Temperature control b) Pump, on-off controlled with ¢) Conveyor with wire emer-

with electrical heater safety stop at LLL level e.g. in an gency stop
upstream tank

o=

NOTE For accentuation, the letter codes for control functions and modifiers are underlined in the figure.

Figure 10 — Representation of control function letter codes in PCI symbols
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5.2.4 Sequence of letter codes for control functions

Letter codes for control function shall be represented in following sequence: I, R, C,S, M, Z,and A, for example:

— ICA Indication, control (closed loop) and alarm;
— CS Control (closed loop) and switching (open loop);
— ICZA Indication, control (closed loop), switching (open loop) safety relevant, and alarm.

Table 2 — Letter codes for process variables and control functions

Litter Process variables Application |Control functions Application
cpde notes notes

A Electric voltage Alarming, message 9

B

C Electric current Control (closed loop)

D Density

E Electric or electromagnetic varia- 1

bles (except A and C)

Flow rate

Distance, position or length

Human observation 2

Not to be used Indicating
Power

Time

Level 3

Moisture, humidity

Not to be used

N =X s <|lega3»mCPojlz|2F|R|IT|T|m|a™

Pressure, vacuum 3

Quality 4

Radiation 5 Recording

Speed, frequency 6 Switching (open loop)

Temperature

Multivariable 7

Weight, force

Number of events, quantity 8 Switching (open-loop) 10

safety/protection relevant

Application notes to Table 2

General  Notused letter codes are, in principle, reserved for future standardization, however, users
are allowed to use not used letter codes in a project for non-listed aspects. The meanings of
such project related letter codes shall be explained in a diagram or in a supporting doc-
ument. Users should be aware of that not used letter codes can be standardized for new
aspects in the future.

© IS0 2015 - All rights reserved 11
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1) E.g.resistance, impedance, inductance.

2) Based on one or more human sensory systems.

3) When a differential pressure measurement is used for level measurement then letter code L shall be

used a

nd not P.

4) The measured variable shall be indicated outside the circle, specifying the type of quality, e.g. pH-
value, purity, conductivity, material property, viscosity, etc.

5) Heatradiation, light, nuclear.

6) Including vibration, rotary speed.

7) The generated variable shall be indicated outside the circle specifying the type of multivariablee.g.

generdl alarm, enthalpy.

8) The lefter Z as measured variable shall be used when control or monitoring regponses are event-

driven|as opposed to time or time schedule-driven. The letter can also signify,presence or state.

9) Shall oply be used for separate alarm control functions. If control functions Sand Z at time of action plso

triggeran alarm/message, then the A shall not be used in addition to the in‘front letter codes S or Z

10) A contfol function to be realized by a safety instrumented functiof-according to IEC 61511-1 of an

equiprhent protection system, when an acknowledgement is speéified to enable a restart.

5.2.5 Maqdifying letter codes

Letter codé¢s for process variables and control functions cah be supplemented with a succeeding leftter

code, calledl modifier, see Table 3.

Table 3 — Lettercode for modifiers
Letter Modifier functions Application note/examples
code

D Difference Indication of that the measurement represents the
difference of two measurements, e.g. differential pres-
sure over a filter.

H High limit Indication of that the measured value is high comparefl
to low. The modifier can be differentiated by doublingfor
tripling e.g. HH — Very high, HHH — Extremely high.

L Low limit Indication of that the measured value is low compared to
high, The modifier can be differentiated by doubling of
tripling e.g. LL — Very low, LLL — Extremely low.

P Testing (point) Indication of a not used measuring point, to which it is

possible to connect a temporary measuring device, e.g

nracoura ftran ottt

pPresSuretratroreeeTT

Letter code combinations with modifiers H and L shall be represented outside the PCI symbol.

The sequence shall be A, S, and Z with increasing value away from the centre line of the PCI symbol as

illustrated

12

in Figure 11.

© ISO 2015 - All rights rese

rved


https://standardsiso.com/api/?name=1d128e5810cdcca805de8363c88e1017

ISO 15519-2:2015(E)

SHH
PIC AH

AL

SLL

Figure 11 — Examples of sequence of letter code strings for high and low output functions

5.3
Ref

application of reference designation in diagrams are given in ISO 15519-1.

Refi

The
con
IEC

In H
be U

In H
exe

«

va

NOT

Fi

Reference designation

brence designation shall comply with IEC 81346-1, IEC 81346-2, and ISO/TS B1346-3
brence designation, shall be placed in the lower part of the PCI symbol.

bination of a plant specific identification system according to the rules given in I[EC 8134
81346-2 letter codes as illustrated in Figure 12.

igure 12 a), the letter code PC in the upper line in the PCL$ymbol shows a pressure meas

igure 12 b), the letter code FC in the upper lineotrrespondingly illustrates flow contr
cuted by the flow control valve LABO1QNO1. The létter code QN in the reference designatid
ying of flow of a flowable substance in closé€d enclosures”.

;S PC ™ ¢ FC %
LABO1BPOA b LABOTGQNO

P
a) Pressure measurement b) Control valve
E For agcentuation, the IEC 81346-2 letter codes in the reference designation are underlined.

. Rules for

reference designation for an object can be IEC 81346-2 letter codes alone followed by a number or a

b-1 and the

irement to

sed for control. In the reference designation LABO1BPQT‘the letter code BP indicates “copverting of
an input variable (in this case pressure) into a signal for further processing”.

1, which is
n indicates

pure't2 — Examples of use of IEC 81346-2 letter codes in reference designations for objects

6

6.1

Representation in general

General

In addition to the general rules and guidelines for application of lettering, connections, graphical
symbols, reference designation, etc. given in ISO 15519-1, the following apply for this part of ISO 15519.

6.2

Signal lines

In PFD signal lines shall be represented with dashed lines according to ISO 128-20.

In PCD signal lines shall be represented with full line.

© ISO 2015 - All rights reserved
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Signal lines representing functions inside the PCI symbol, e.g. C (control closed loop), and signal lines
representing functions outside the PCI symbol, e.g. SLL (switching open loop control at low value), shall
be drawn separate between the PCI symbols.

Graphical symbols for indication of signal media, e.g. pneumatic or hydraulic, should only be used to
differentiate, if the majority of signal lines in same diagram are electric. For graphical symbols for signal

media, see

AnnexA.

The technical realization of signal transmission e.g. electronic, hard wired, bus system, etc., should not
be represented diagrams.

6.3 Graﬂ)hical symbols

6.3.1 Ge|

Graphical 3
it shall be ¢
of ISO 1461

NOTE I

implemente]
in the 1SO 14

6.3.2 Ins

Instrumen
Figure 13 3

NOTE

6.3.3 Myltifunction instruments

Instrumen
symbols fq
showing a

IDPY = abbreviation of display, see.ISO 14617-5:2002, 851.

neral

ymbols shall be taken from [SO 14617 series. If the needed symbol is notincluded in ISO 14
esigned according to rules given in ISO 14617 and ISO 15519-1. Annex A intludes a collec
7 graphical symbols for main process equipment, measurement, actuatien, and control.

SO 14617 series is under continuous revision, so some symbols used ‘ify figures might not ye
d in the ISO 14617 series. The ISO Online Browsing Platform (OBP) gives status of graphical sym|
1617 series.

jtruments with integrated display

[s with integrated display for reading of measured.value(s) should be represented eithe

) or 13 b).
9

(T
o

DPY

a) Form1 b) Form 2

Figure 13 — Representation of instruments with integrated display

[s with two{or more functions in common housing/envelope shall be represented with
r each<furiction. The PCI symbols shall be placed “side by side” as illustrated in Figurg
ocal pressure gauge with integrated switch.

H17,
Fion

t be
bols

PCI
14

14

Figure 14 — Representation of multifunction instrument
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6.3.4 Instruments forming a group

Two or more instruments which make up a functional group shall be represented close to each other and
the functionality of the grouping shall be marked with an identifier as illustrated in Figure 15, showing
three temperature measurements which are part of a “two out of three”, 2003, measurement system.

2003

EBTEH] EEFT’JEB EBT’JH-.::

Figure 15 — Example of “two out of three” temperature measurement'system

6.3/5 Differentiating of representation

Thegsame function can be represented in different types of diagrams withdifferent graphical appearance,

seefFigure 16.

& O

a) flow control b) flow controlby c) flow pump -
principle  variable speed flow control
not specified ‘lelectrical motor by electrical motor,
speed controlled
by a frequency
converter

Figure 16 — Different degree of detailing of a variable flow pump

6.3/6 Graphical symbol “groups” in diagrams

Representatiory of particularly PCI symbols for measurements on “small” process symbols can often be
a chjallenge-dife to lack of space in the diagram.

The general rules for readablllty glven in ISO 15519 1 also applies for measurement and actuation.
the s e der to locate

the PCI symbols in functlonal correct p051t10ns

Annex B gives examples of “grouping” of graphical symbols.

7 Representation in diagrams

7.1 Introduction

Clause 7 specifies rules for representation of measurement, control, and actuation. General rules for
preparation of process diagrams can be found in e.g. ISO 15519-1.
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Clause 7 deals with following types of diagrams:

Proces
Proces
Proces

NOTE
representat

s flow diagram, PFD;
s and instrumentation diagram, PID;

s control diagram, PCD;

Typical diagram, TYD.

ion of measurement and control.

Each diagn

control, and actuation. The basic information is mandatory in an early stage of the diagranm)a a f

stage of th

Examples
7.2 Prog

7.2.1 De

A process f
graphical s

722 A

;1:1
The diagra

form basis

Functional
the redund

7.2.3 Co

General rulles for representation of(basic and additional information for measurement, control,

actuation i

e diagram, the additional information should be added.

f above mentioned process diagrams are given in Annex C.
ess flow diagram, PFD

scription

low diagram represents the configuration of a process plant'or a process system by mear
lymbols.

ication

is used for project planning and coordinationiespecially in the basic engineering phase
for the preparation of process and instrumentation diagrams and process control diagrg

groups such as redundant pumps shall\only be represented by one symbol, with remar
ancy e.g. 2 x 100 %.

ntents

h process flow diagrams.dre given in Table 4.

The Block Diagram (BLD) is not dealt with in this part of the standard, as it normally not includes

am type is specifies, in tables, basic and additional information concerning measuremlent,
inal

s of

and
ms.

k of

and

16
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Table 4 — Basic and additional information for process flow diagram

— general graphical symbols for
connections

Aspect Basic information Additional information
Graphical symbols for | — general graphical symbols for — for safety systems and safety equipment
object and process equipment, valve actuators, PCI . . .

. — for functionality of main process control
connections symbols

objects e.g. fail close for valve actu

— signal lines between measurement and

actuated objects

— specific graphical symbols for e.g. valve

actuataorc

ators

TrettretoTy

Refprence designation

— process equipment

— process control elements

Technical information

— additional informationvon PCI §
SIF identifier or SIL

— characteristi¢‘operation condit
flow rates, pressure, temperature,

— supplementary operation cond

— characteristic data of equipment

—tames of essential equipment

< design parameters e.g. pressur
ture, flow, etc.

— denomination of drives and chd
data of drives

— dimension of main piping, duct

ymbols e.g.
jons e.g.

etc.

tions

b, tempera-

racteristic

5, etc.

Diagram information

— denomination of ingoing and
outgoing systems

— interface between suppliers, p3

rtners, etc.

7.2/4 Representation

Compared to the representationin PFD’s without signal lines, see Figure 17 a), the function
betveen measured processvariables and actuated/final controlling object can be represente
lings in form of dashed lines;see Figure 17 b).

For|operational contrelMunctions, letter code C, and switching functions, letter code S, the
shall “link” the PCtsymbols.

For| non-operational switching functions, letter code S, and safety/protection relevant
fungtions, letter code Z, the signal line shall “link” the letter code strings placed outside the P

see|Figure17 b).

h] relations
d by signal

signal line

switching
[ symbols,

Sigallines for different types of control functions should not be joined.

© ISO 2015 - All rights reserved
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\/ [FC ™ \/ (Fc_\
X)) X oo ——= -
I
e - . . . . . I
T I
I
I
I
I
P — [l
A TN HEwE -
N Livy
r——AS -
| I I
I
(FC_ (PIC_\ (FCc D | (PIC
\GPO1_JSLL Gros, Jsi— (EPo
| Q
g Ny
a) Without signal lines b) ~With signal lines
Figure 17 — Representation of measurementand control in PFD
7.3 Progess and instrumentation diagram, PID
7.3.1 Description
A process pnd instrumentation diagram repréesents the technical realization of a process system by
means of graphical symbols for equipment, process flow paths and process measurement, actuation,
and control functions.
7.3.2 Application
The diagrdm is based on theCrelevant process flow diagram and is used for detailed engineering of
process systems like piping,-eonveyance systems, instrumentation to coordinate mechanical, electrjcal,
and instrumentation engineering.
In operatign and maintenance, the process and instrumentation diagram is the “master” docunjent
for referenices to<documentation, operation manuals, fault-finding, securing of systems for repair, pnd
maintenance works.

7.3.3 Contents

General rules for representation of basic and additional information for measurement, control, and
actuation in process and instrumentation diagrams are given in Table 5.

18
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Table 5 — Basic and additional information for process and instrumentation diagram

Aspect

Basic information

Additional information

Graphical symbols
and connections

— specific graphical symbols for process
equipment incl. prime movers (electrical
motors, combustion motors, turbines,
etc.), valves incl. actuators, connections,
etc.

— PCI symbols including letter codes for
measurement and control functions and

— supplementary information on graphical
symbols, if needed, e.g. connections represent
equipment of specific function e.g. gear pump

— details such as heat trace heating

— connection specifications e.g. pipe classes,

insulation classes

ddass 1 £ 43 1%
aaaToroTTar T oT IracroT vw icr e eessary

e.g. pH for a quality measurement

— direction of flow

1o 1 Laolef 3
51 apIIICar Sy TITOUTS TOT TITCaSUT TIT ent pOll’lt

sensors

— pipe reducers for changeof.dimgnsions,

compensators, flow straighteners, mixing
paths, etc.

— inline and built:énymeasurement sensors

Refprence
desfignation

— complete reference designation for
process equipment, process control
elements and connections between the
objects

Technical
infgrmation

— information of type of process media

— design parameters like pressure,
temperature, including indication, where
design parameters change

— dimension of connections e.g. piping,
ducts

— identification of safety regliirements,
e.g. SIL level according to [EC'61508

— denomination of main equipmenft

<) design and operation parameterf e.g. flow,
content/capacity of storages tanks, punkers

— nozzle designation on vessels

— SIS reference to safety instrumepted sys-

tems/loops

Diagram
infqrmation

— denomination of ingoitig and outgoing
systems

— reference to typical diagrams for
process objects, like valves with actua-
tors, etc.

— interface between suppliers, parftners, etc.

— location information e.g. buildin
borderline

o

7.3/44 Representation

7.314.1 Built-in(Sensors in process objects

Senpors, whiehyare built-in or penetrates the object envelopes or form part of a pressure en
pipeline, vessels, heaters, and conveyors, and for which mechanical engineering shall be awz:

be lepresenited in the PID, see Figure 18.

© ISO 2015 - All rights reserved
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G o W

(FC (PIC_\
SLL BFOA
(M) L
R £
k3
\J >

Figure 18 — Built-in sensors

7.3.4.2 Ipstrument objects in PID
Instrument root valves are part of the pipeline.

Instrument block valves should not be shown in PID.

7.3.4.3 Reference to typical diagram

The reference to a typical diagram for an object in a process diagram, e.g. a pneumatic control valyes,
shall be pldced as illustrated in Figure 19,

a]—l-erzz
\QNOT )/

<

a)  Refererjcexto typical diagram.

Figure 19 — Placement of reference to typical diagram

7.4 Process control diagram, PCD

7.4.1 Description

The process control diagram represents the configuration of measurement, control, and actuation
objects for a complete process system or part of a process system in order to understand the function
of the process.
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7.4.2 Application

PCDs are used in the engineering phase to communicate process control requirements and form basis
for development of function and logical diagrams.

PCDs are based on process flow diagrams and process and instrumentation diagrams.

7.4.3 Contents

General rules for representation of basic and additional information for measurement, control, and
actuation in process control diagrams are given in Table 6.

Table 6 — Basic and additional information for process control diagram

Aspect Basic information Additional information

Gralphical symbols |— graphical symbols for primarily — graphical symbols'for measuremnjent point

and connections process equipment, main measurement |sensors, if required-for understandipg of the
points, control functions, and final function (e.g. material thickness differential
controlling elements temperature inéasurement)

— graphical symbols for control
functions

— signal connections between process
measurement points, control functions,
and final controlling elements

Refprence — reference designation of the objects

desfignation

Technical — letter codes of the process variables |— set point values

infqrmation and control functions

Diapgram — designation and denontipation of — denomination of essential equipfnent
infqrmation interfaces

— redundancy of essential processfequipment
and process control elements

7.414 Representation

7.4/4.1 General

The process system:is- only represented in the process control diagram by those objects| which are
intdgrated with nieasurement, control, and actuation and in addition those process objectd necessary
for inderstandingof the process system.

Synpbol and'signal lines representing “secondary” process control objects, like feedback signdls for valve
posjtionérs'and frequency converters, limit, and torque switches from electrical actuators, ghall not be
repfesented in PCD.

7.4.4.2 Layout of PCD

PCD shall be drawn with horizontal layers with following structure from top to bottom:
— Process control symbols for operator interface

— Process control symbols

— PCI symbols inclusive of letter codes and reference designation

— Graphical symbols representing the primary process objects.

© IS0 2015 - All rights reserved 21
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7.4.4.3 Graphical symbols

Process objects, like pumps, valves, heatexchangers, etc., shall be represented by general graphical symbols.

Actuators shall be represented by actuator symbols withoutindication of type or indication of power media.
Only if it of importance for understanding of the diagram actuator symbol of specific type should be used.

7.5 Typical diagrams, TYD

7.5.1 Description

Typical dialg,rams are detailed diagrams which represent standardized detailed configuration of defi
measuring[systems e.g. a transmitter including instrument valves or a definite actuating system, e

pneumatic

Objects of
be represe

752 A

Typical di

control valve with actuator, valve positioner, etc.

dentical technical configuration but different signal interfaces with the control system s
hted in separate typical diagrams.

lication

rams contribute to limitation of the technical documentation,-as several objects in pro

diagram can refer to same typical diagram and to the communication between the engineering discipli

7.5.3 Co

ntents

General rulles for representation of basic and additional infermation for measurement, control,

actuation i

h typical diagrams are given in Table 7.

Table 7 — Basic and additional infermation in typical diagrams

hite
g.a

hall

eSS
[nes.

and

Aspect Basic information Additional information
Graphical symbols |— graphical symbols for objects of which
and connecftions the item, e.g. a pneumatic\control valve,
are combined of
— graphical symbols for measurement
and control objects
Reference — refereneedésignation on product level
designatior
Technical — itemlist
information
Diagram - simplified graphical symbol showing
information the representation used in process and
instrumentation diagrams

7.5.4 Representation

7.5.4.1 General

The TYD shall document all interfaces e.g. instrument air supply, power supply, incoming, and outgoing
signal (analogue and binary), see example in Annex C.

Each TYPi

22

s allocated a unique document identity, which is used as reference in PID, see Figure 19.
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7.5.4.2 Reference designation

The objects in the typical diagram are designated with a product oriented reference designations which
can be linked to the reference designation of the main object for example a pneumatic on-off valve fail
to close, see Figure 20.

Nzzz
:_H-L., REPRESENTATION IN PID
=Crieter
= QM01 - MLD1 Full reference designation for the actuator for valve = QMD1
Ref. des. | Description Note -mBo1 ] I
- MBO1 Sclenoid, DC 24V, 2.5'W
L | - MLDA Valve actuator spring extension - MLO1
- Mo 5/2 Directional control valve 1 QMO 5
MNote 1 Solenoid operated, pilot stage, spring return, not used /,
ports plugged. manual override. H
5 4
REPRESENTATION IN TYD E 1

_|><]__

Figure 20 — Combination of function and-object oriented reference designatigns
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Annex A
(informative)

Graphical symbols for connections main process equipment,

measurement, actuation, and control

The graph
symbols pi

Therightc
used for cr

cal symbols In this annex are taken from [SO 14617. This annex also includes graph
oposed or developed since publication of ISO 14617 are also included.

blumn shows registrations numbers. Two or more registration numbers indicatesthe’sym
pation of the symbol. The following indexes give source information of the graphical sym

ical

bols
bols

and their rpgistration numbers:
A [SO 14617
B Preliminary registration number for graphical symbols, which will be ithplemented in ISO 14617,
at nekt review/revision.
C Symbol examples from standards or standards under approval{which are planned implemented
in [SQ) 14617, at next review/revision.
Vx  Application variant of an ISO 14617 graphical symbol.
Table A.1 — Connections, arrows, etc.
Entry no. |[[Symbol Symbol name Registration
number
A.1.01 Functional connection, pipeline 401V1A
Lineswidth 0,50
A.1.02 Functional connection, instrument connection, 401V2A
control connection in process control diagrams
(PCD)
Line width 0,25
A.1.03 Pilot line, signal lines in process flow diagrams 4224
__________ (PFD)
Line width 0,25
A.1.04 Direction in general, except for energy and signal |241A
S flow
Form 1
A.1.05 Direction in general, except for energy and signal |242A
- flow
Form 2
A.1.06 Signal flow 249A
A.1.07 Electric type 435A
24 © IS0 2015 - All rights reserved
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Table A.1 (continued)

Entry no. |Symbol Symbol name Registration
number
A.1.08 Hydraulic type 4344
A.1.09 Pneumatic type 433A
A
A.1[10 T-branch, form 1 X504A
A.1l11 T-branch, form 2 X50%A
A1]12 Crossing with connection X506A
—_——
A.1]13 Interruption of connection line PO7§B
Table A.2 — Main process objects pumps, fans, heat exchangers, etc.
Entry no. |Symbol Symbol name Reglstration
nunjber
A.2{01 S @ oo Pump, general 2301A
A.2]02 S @ ). . Fan, ventilator, blower, compressor, general 2302A
A.2103 N e Fan, blower, ventilator, impeller type, general X6325C
A.2[04 e e Heating or cooling surface, general 2501A
ST '/l/ . Form 1
A.2.05 o Heating or cooling surface, general P014B
- E Form 2
A.2.06 Cooling tower, general 2521A

© ISO 2015 - All rights reserved
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Table A.3 — Valves, actuators, etc.

Entry no. |[Symbol Symbol name Registration
number
A.3.01 . [ :] - 2-way on-off valve, straight type, general 2101A
A.3.02 S [ e 2-way valve, angle type, general 21024
A.3.03 S [ ' ] L 3-way valve, general 2103A
A.3.10 Non return valve, general X6105C
Form 1
A.3.11 Non return valve, general P090B
Form 2
A.3.20 Control valve, general, continueusly adjustability, (21014
shown with general actuator 210A
P0O50B
A.3.21 Control valve, angle type, general X6111€C
A.3.22 Control'valve, 3-way distributing mode, general X6112€
A.3.23 Control valve, 3-way mixing mode, general X6113C
A.3.24 Self-operating back-pressure control valve X2132A
A.3.25 Self-operating pressure-reducing control valve X2133A
A.3.26 Ll Control valve, preset adjustability, balancing valve |X6119C
A.3.30 S [ ' |] B Safety valve, general X6120C
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Table A.3 (continued)

Entry no. |Symbol Symbol name Registration
number
A.3.31 S § S Safety valve, spring loaded, straight type, general |X6121C
A.3.32 e Safety valve, spring loaded, angle type, general X6122C
L E .
A.3}40 L e Actuator, without indication of type or contrel PO5(B
A ? L media
A.3[41 Diaphragm actuator, single acting 7254
A.3}42 Diaphragm actuatgrydouble acting 7264
A.3}43 N @ S Cylinder“actuator, linear or rotating P051B
A.3[44 S @ B Electromagnetic actuator P001B
A.3}45 : Electrical motor actuator P0O02B
e i i V1A
A.3|50 e Automatic return, fail close 654Y1
ST RS
A.3.51 e, Automatic return, quick closing 654V2A
— [:::%::‘. —
S i i A
A.3.52 PNy Automatic return, fail open 654V3
- r~-.¢.‘,-ﬂ. _
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Table A.3 (continued)

Entry no. |[Symbol Symbol name Registration
number

A.3.53 ERSS Double acting, fail freeze 659A

g
A.3.54 Valve locking device P088B
A.3.55 e Interlocking device 6664
A.3.56 S Key 687A

Table A.4 — Measurement devices, sensors, etc:
Entry no. |[Symbol Symbol name Registratiop
number

A.4.01 : D : Point of measurement 1011A
A.4.02 Sensor, built-in type; general X7270C

e ] The * can be replaced by a supplementary symbol

or a chemical formula.
A.4.03 Sensor, general P125B
— The*¢an be replaced by a supplementary symbol
S or a-chemical formula.

A.4.04 Signal converter, transmitter 753A
A.4.10 N Temperature measurement, general in pipeline X7230C

| and ducts

i
A.4.20 1 Level, general X7250¢C
LN T

A4.21 : | Level, ultrasonic or radar type X7251¢
A.4.22 L | L Level, vibration type X7253C
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Table A.4 (continued)
Entry no. |Symbol Symbol name Registration
number
A.4.23 Sy Level, electrode type X7254C
U
A.4.30 e Weighing, general X7261C
LT
A.4[40 Flow, propeller or turbine type X7271€
A4l41 ' | ' | L Flow, orifice type X72%2¢
A.4l42 | ' | ' Flow, nozzle type X7273C
-
L
A.4l43 ' | | o Flow, ventutitype X7274C
A.4l44 : L_J L Elow, pitot tube type X7275C
A.4l45 Flow, vortex type X7276C
[=
A.4l46 Flow, ultrasonic inline type X7277C
q
e :
A.4U4Z p]nu\r’ ultracaonic I"]'Jmp on f}ypn X722 8C
=
:.\I
A.4.48 Flow, magnetic type X7279¢
A.4.49 Flow, Coriollis type X7280C
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Table A.4 (continued)

Entry no. |[Symbol Symbol name Registration
number

A.4.50 : T S Flow, Variable area type X7281C

Vi—

A.4.51 | o Flow switch X7282C

A.4.60 Sensor, rotation P1278B

A.4.61 Sensor vibration, general P128B

A.4.62 Sensor, vibration, rotating'machines P129B

A.4.70 Limit switch, mechanical X7290C

S| —
A4.71 S Limit switch, proximity X7291C
A.490 NN O Emergency stop P131B
=) N
Table A.5 — Process control information symbols (PCI), etc.

Entry no. |[Symbol Symbol name Registratiorl
“Ilml'\ﬂ"

A.5.01 S PCI, circle form, field mounted 1041A

A.5.02 o PCI, extended form, field mounted 1041V1A
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Table A.5 (continued)

Entry no. |Symbol Symbol name Registration
number
A.5.03 S PCI, circle form, local control system 1041A
x % . 1103A
A.5.04 L PCI, extended form, local control system 1041V1A
£ Yy 11934
N
A.5]05 S PCI, circle form, central control system 1041
. @ . 1101A
A.5]06 L PCI, extended form, central contrdl system 1041V1A
L 4 1101A
./
Table A.6 — Process controlsymbols, etc.
Entry no. |Symbol Symbol name Registration
number
A.6/01 o Set point P10(QB
sl [I o Form 1
A.6{02 Set point X7363C
, Form 2
A.6[03 l L Controller, general 8954
. * .
A
A.6'04 l — ControlHntegrator X7382C
A.6.05 l S Dead band X7353C
Fi
7
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Table A.6 (continued)

Entry no. |[Symbol

Symbol name

Registration
number

A.6.06

Pt

1. Order delay

X7354C

A.6.07

Limit value, high or low

X7364C

A.6.08

Subtraction

X7358C

A.6.09

Maximum selector

X7359¢

A.6.10

Minimum selector

X7360C

A.6.11

Selector

X7362€

A.6.12

B g

Summation

X7365€

A.6.13

A — [ ZZ'_Z.

Difference

X7355€

A.6.14

A—
B— S

¥/n|—cC-

Average

X7366C

A.6.15

Multiplication

X7356€

32
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Table A.6 (continued)
Entry no. |Symbol Symbol name Registration
number
A.6.16 Division X7357C
AT
B—L " | E
A.6.17 l S Differentiation X7350¢€
- it
A.6|18 l S Polygon table X7331C
flx)
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