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reword

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
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[governmental, 1n_llaison with 1S5S0, also take part In the Work. SO coltaborates close)
rnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

main task of technical committees is to prepare International Standards. Draft\Internationa
pted by the technical committees are circulated to the member bodies for voting. Public
rnational Standard requires approval by at least 75 % of the member bodies'casting a vote.

ntion is drawn to the possibility that some of the elements of this document may be the subje
s. ISO shall not be held responsible for identifying any or all such patent rights.

15519-1 was prepared by Technical Committee ISO/TC)10, Technical product doc
committee SC 10, Process plant documentation and tpd-symbols.

15519 consists of the following parts, under the general title Specification for diagrams
stry:

Part 1: General rules

y with the

fnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

Standards
ation as an

ct of patent

umentation,

for process
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Introduction

This part of ISO 15519 deals with preparation of diagrams and associated documents and data for process
industry.

Together with rules for the preparation of diagrams and associated documents and data, this part of

ISO 15519 ncludes rules and recommendations for the application of associated standards in diagrams), for
example gfaphical symbols and reference designation. The following diagram gives an oveniew of
interrelatior|s between these standards.
Graphical symbols Document standards
-ISO/IEC| 81714 series -ISO 5457
-1ISO 14617 series -1ISO 7200
-IEC 606[17
Referenge designation Diagram standards for Document management
-IEC 61346 process industry -ISO 11442
-ISO/TS [16952-1 -ISO 15519 series -IEC 82045 series
-IEC 61355
Vocabulary Drawing standards
-1ISO 10209 -ISO 128 series
-1ISO 55 -ISO 129
-1ISO 3098 series

Graphical lymbols

In this parf of 1SO 15519 references(are made to symbols and rules in the ISO 14617 series by using
registration|numbers. Three types of'‘registration number are used in ISO 14617:

— 101 registration number. for a symbol;
— R101 |[registration number for an application rule;
— X101 |[registration’ number for an application example.

When refergncetis made to ISO 14617, the description is in italics, e.g. “Symbol 255: Circular motion”.

Cross-references to referred symbols, rules and examples in the 1ISO 14617 series can be found in the
registration number index in ISO 14617-1.
Collective application standards

Technical committees, requiring a field specific standard, are allowed, in co-operation with ISO/TC 10, to
develop their own collective application standard for preparation of diagrams in accordance with the rules
given in this part of ISO 15519. Application standards should not be contradictory with respect to this source
standard.
Figures

Figures in this part of ISO 15519 are only examples for illustration of a given rule.

Vi © 1SO 2010 — All rights reserved
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Specification for diagrams for process industry —

Part 1:
General rules

1 |Scope

Thig part of 1ISO 15519 provides general rules and guidelines for the preparatien and pregentation of
infomation in diagrams for process industry.

2 [Normative references
The| following referenced documents are indispensable for the-~application of this document{ For dated
references, only the edition cited applies. For undated referenees, the latest edition of the|referenced
docpment (including any amendments) applies.

ISO| 128-20 Technical drawings — General principles of presentation — Part 20: Basic convention$ for lines

ISO| 128-21, Technical drawings — General principles*of presentation — Part 21: Preparation of lipes by CAD
systems

ISO[128-22, Technical drawings — General“principles of presentation — Part 22: Basic conventions and
applications for leader lines and reference(lines

I1ISO3098-0, Technical product documentation — Lettering — Part 0: General requirements

ISO[3098-5, Technical product_documentation — Lettering — Part 5: CAD lettering of the Latin alphabet,
numerals and marks

ISO|5457, Technical product documentation — Sizes and layout of drawing sheets
ISO| 6428, Technical’drawings — Requirements for microcopying
ISO| 7200, Technical product documentation — Data fields in title blocks and document headers

ISO| 14617 (all parts), Graphical symbols for diagrams

ISO/TS 16952-1, Technical product documentation — Reference designation system — Part 1: General
application rules

ISO 80000 (all parts), Quantities and units

ISO 81714-1:1999, Design of graphical symbols for use in the technical documentation of products — Part 1:
Basic rules

IEC 81714-2, Design of graphical symbols for use in the technical documentation of products — Part 2:

Specification for graphical symbols in a computer sensible form, including graphical symbols for a reference
library, and requirements for their interchange

© 1SO 2010 — All rights reserved 1
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IEC 60617DB") Graphical symbols for diagrams

IEC 61355-1, Classification and designation of documents for plants, systems and equipment — Part 1: Rules
and classification tables

IEC 61666, Industrial systems, installations and equipment and industrial products — Identification of
terminals within a system

IEC 81346-1:2009, Industrial systems, installations and equipment and industrial products — Structuring
principles and reference designations — Part 1: Basic rules

IEC 82045-R, Document management — Part 2: Metadata elements and information reference model

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1 Basit terms

3141

document
fixed and gtructured amount of information intended for human percéption which can be managed |and
interchanggd as a unit between users and systems

NOTE 1 The term document is not restricted to its meaning in a legal sense.

NOTE 2 A document can be designated in accordance with the\type of information and the form of presentation, for
example ovefview diagram, connection table, function chart.

NOTE 3  Adapted from ISO/IEC 8613-1:1994, definition:3.58.

31.2
document type
document defined with respect to its specific content of information and form of presentation

EXAMPLE Overview diagram, partslists, etc.

NOTE Adapted from IEC 62023:2000, definition 3.2.2.
313
documentation
continuous [and systematic compilation and processing of recorded information for the purpose of storgge,

classifying, [retrieval,:utilization or transmission

[ISO 5127:2001, definition 1.2.01]

314

process

sequence of chemical, physical or biological operations for the conversion, transport or storage of material or
energy

[ISO 10628:1997, definition 3.1]

1) DB = Database. (12-month subscription to online database comprising parts 2 to 13 of IEC 60617.)

2 © 1SO 2010 — All rights reserved
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315
process plant
facilities and structures necessary for performing a process

[ISO 10628:1997, definition 3.6]
3.1.6
graphical symbol

visually perceptible figure used to transmit information independently of language

[ISO 81714-1:1999, definition 3.1]

3.2| Document types
3.24
drawing
technical information, given on an information carrier, graphically presented in accordance with ggreed rules
and|usually to scale

[1ISO 10209-1:1992, definition 2.11]

3.2

diagram
tecinical document showing the functions of the objects composing a system and their interrelations using
graphical symbols

3.2
overview diagram
diagram providing a comprehensive view of an objectiwith low degree of detailing

[IEG 61082-1:2006, definition 3.4.1]

3.2.3
netywork map
ove[view diagram showing a netwerk on a map

EXAMPLE Networks for distriet’'heating, district cooling, natural gas including generating stations and syb-stations.

3.2p
blo¢ck diagram
ovefview diagram predominantly using block symbols

EXAMPLE Rectangular symbols.

3.2.7

function diagram

diagram providing information about the functional behaviour of a system
NOTE Adapted from IEC 61082-1:2006, definition 3.4.2.

3.2.8

circuit diagram

diagram providing information about the circuitry of an object(s)

[IEC 61082-1:2006, definition 3.4.3]

© 1SO 2010 — All rights reserved 3
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3.29
piping and
P&I D

instrumentation diagram

process flow diagram representing the technical realization of a process system by means of graphical
symbols for equipment, connections and process measurement and control functions

3.2.10

installation diagram
document showing the location of the components of an installation and their interconnections by means of
graphical symbols

3.2.11
parts list (d
list of elemg

[IEC 62027

ocument)
nts of an object(s)

2000, definition 3.3.1]

3.3 Reference designation

3.31
reference ¢
identifier of
more aspeq

[IEC 81346

3.3.2

object
entity treate
NOTE 1 L

NOTEZ2 [

[IEC 81346
3.33
aspect

specific wa

EXAMPLES:

esignation
a specific object with respect to the system of which the object.is ‘@ constituent, based on on
ts of that system

1:2009, definition 3.7]

d in the process of design, engineering, realization, operation, maintenance and demolition
[he entity can refer to a physical or non-physical<thing”, or to a set of information associated with it.
epending on its purpose, an object can. bé viewed in different ways called “aspects”.

1:2009, definition 3.1]

of selecting information’on or describing a system or an object of a system
what the system-or object is doing (function viewpoint);
how the system or object is constructed (product viewpoint);

where the system or object is located (location viewpoint).

[[EC 81346

e or

172009, definition 3.6]

3.34
multi-level

reference designation

reference designation derived from a structure path through an overall system

[IEC 81346-

3.3.5

1:2009, definition 3.9]

reference designation set
set of reference designations of which at least one unambiguously identifies the object of interest

[IEC 81346-

1:2009, definition 3.10]

© 1SO 2010 — All rights reserved
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Documentation principles

General

This clause introduces the standard and gives an overview of the content with focus on important issues. It
also, to a certain degree, gives information about subjects which are dealt with in other standards dealing with
documentation of technical products.

This clause also describes diagrams as part of the technical product documentation relations to, for example,
the life-cycle aspect, reference designation, interrelations to electrical and instrumentation and control

dis

4.2

4.2,

Ted|

;p:;IIUO, Utu.
Technical product documentation

1 General

of drawings, diagrams, parts lists, reference designations, technical specifications, etc. Diagrams
in this part of ISO 15519 are part of this technical product documentation.

The)

clagsified to ease creation of references between documents~ifh order to ease navigation

doc
the

Limentation. IEC 61355 deals with classification of documents:IEC 61355 to a certain degre
SO field.

In the matrix of technical product documentation, diagrams,and associated information, for examp

des

gnation and parts lists, constitutes the functional and-structural part of the documentation of th

system, which makes diagrams one of the most important documents.

4.2,

R Interrelations between diagrams for different purposes

A typical system or process plant consists of the process system, instrumentation and control
elegtrical power supply system; see Figure 1.

The)
and

The)
info
info

matching process documentation consists of process diagrams, instrumentation and contr
electrical power supply diagrams.

'mation. Documentation specifications shall specify the types of document which shoul
'mation interchange between the disciplines.

2~ |

[T &L

hnical product documentation constitutes all technical information about a product or a system in the form

s specified

technical product documentation for a product or a system shall be structured and eachh document

within the
b applies to

e reference
b product or

system and

bl diagrams

interface between the-disciplines shall be co-ordinated in order to secure, unambiguously, éxchange of

i apply for

Key
1

2
3

Ok L b

process
electrical
control

Figure 1 — Interrelations between process, electrical and instrumentation and control
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4.2.3 Life

cycle aspects

Diagrams should be planned and developed with due consideration to the intended use during the life cycle
phases. The result is that diagrams should not only be prepared for engineering and manufacturing phases

but also for

operation and maintenance phases.

Engineering and manufacturing companies should be aware that a diagram is not only used for a short period
during engineering and manufacturing but for several years during operation and maintenance phases.

ISO 15226 gives recommendations for documentation during the life cycles of a product.

424 Reflarence designation

Each objec
parts list or

This part of
standard cg

4.2.5 Dogc

In order to

sub-system
requiremen
Examples g

4.3 Repiresentation aspects

431 Gen

Presentatio
Further, thg
diagrams. T
the inte

the use

the am

the pre

the usq

the siz¢ of the sheet:

| in a diagram should be assigned a unique reference designation, which should appear froj
a database common to the process plant.

ISO 15519 deals with representation of reference designation according to IEC/81346-1 which
mmon to both IEC and I1SO fields.

umentation guidelines
secure homogeneity and legibility of all diagrams in a process plant’typically consisting of seV
s, it is recommended — for each diagram type — to establish<a\documentation guideline in w

s for sheet sizes, graphical symbols, connections, referéence designation, etc., are speci
f typical diagrams for the actual process plant should be included.

eral

h of information in diagrams shall be unambiguous and well arranged in order to ensure legib
intended or foreseeable conditions ©f use should be taken into consideration when prep4g

he following aspects are of importance for legibility:

nded medium for presentatjoin;for example paper or screen;

of unambiguous graphical’'symbols;

punt of information.ih‘one sheet and eventual split up into more sheets;

sentationof technical information;

ofreference designation.

m a

Sa

eral
hich
ied.

ility.
ring

4.3.2 Document sheet split up

In this part of ISO 15519, split up of the document sheet into two areas is introduced: an identification area
that contains document information for identification and management of the document, for example title block
with content, metadata, etc., and a content area that contains the technical information of the document in the
form of graphical symbols, reference designation, etc.

© 1SO 2010 — All rights reserved
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4.3.3 Presentation forms

This part of ISO 15519 mainly focuses on diagrams presented on paper. When diagrams are prepared
predominately for screen presentation, special attention should be taken in order to secure legibility with
respect to, for example:

— colours;

— screen resolution;

— distance between and thickness of lines

4.4| Focus area in this part of ISO 15519
Thel technical part of this part of ISO 15519 covers four focus areas:
— | general document rules, for example document sheet, lines, lettering, etc. (Clalise 5);

— |diagram specific subjects, for example reference designations, graphical symbols, connegctions, port
designations, technical data, location reference system, etc. (Clauses\6-to 12);

— |layout principles and layout rules for diagrams, etc. (Clause 13);

— |types and contents of diagrams (Clause 14).

5 |Document sheets

5.1| General

5.1.1 Document sheet sizes

Dodument sheet sizes shall conform t6"ISO 5457. The following aspects shall be considered for [selection of
docpment sheet size:

— | the amount of information_tfo be presented in the sheet to ensure legibility and overview;
— | the composition and-eomplexity of the design;
— | the possibility/of'using a smaller size, but with an increased number of sheets;

— |the size 0f/a specific type of document should not be changed within a document set.

Elonpgated formats should not be used. However, when necessary, the elongation shall be in accgrdance with
1ISOLB4A”A7 Eormat A3 is thus allowed plnngatpd to A2 A1 and AQ

5.1.2 Borders, frames, centring and grid reference system

Border and frame markings shall comply with ISO 5457, which includes:

— centring marks for documents that are prepared for microfilming;

— grid reference system for location reference between documents, within documents and within sheets.

The grid reference system consists of columns and rows. A zone is the cross-section of a column and a
row. Columns are designated with numbers. Rows are designated with letters. See Figure 2.

© 1SO 2010 — All rights reserved 7
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7 6 5 4
2 7
1 | 2 3 4 ¥yl 5 &6 | 7 | 8*
A ' A
3 8
\B —T1 B
c 2 |c
[ \__4_1
D D
E E
F F
1 | 2 | 3 | 4 5 | 6 | 7 | 8

S

Key
viewing {lirection
centring|marks

row B
grid refefence system
grid refefence border
frame
column

0 N O b~ WN -

zone B3
Figure 2 —Document sheet with border, frame and grid
5.1.3 Grid system, modules

A diagram $hould be based on a grid system consisting of horizontal and vertical lines, not visible in the final
document. [The distancebetween the lines shall be one module (1M), where M shall be chosen from| the

series 2,0 npm, 2,5 mm,3,5 mm, 5 mm, etc., in accordance with ISO 81714-2.

The connegting lines in the diagram shall coincide with the lines in the grid system or right between |two
adjacent griddines. For more details, see ISO 81714-1.

5.1.4 Lettering

Lettering type B in accordance with 1ISO 3098-0 shall be used. Vertical letters shall be used, except for letter
symbols for quantities, where sloped (inclined) letters should be used in accordance with ISO 80000.

The lettering height shall be at least 2,5 mm for diagrams of size A4 ... A2. For larger diagrams, the lettering
height shall be at least 3,5 mm.

For CAx produced documents, lettering type CB according to ISO 3098-5 shall be used, when available.

8 © 1SO 2010 — All rights reserved
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5.1.5 Text orientation

Text shall be oriented horizontally or vertically corresponding to the reading directions viewed from the bottom
edge or viewed from the right-hand edge of the document. See Figure 2.

Reference designations shall be oriented horizontally independent of symbol orientation.

5.1.6 Hyperlinks

Hyperlinks may be used as a supplement to location references (see Clause 9) to facilitate navigation

bet

icen different sets of information. e g pages of a document between documents aor

to external

info
5.1
If cq

on
exp

NOT

5.1

Dod

5.1

Eac

The

Rulgs for the identification area‘are given in 5.2 and rules for the content area are given in 5.3.

Jf Colours

¢ff valves, and the colour differentiation is not self-explanatory to the user,'then the colod

.B  Microcopying

.0 Document sheet split up

‘mation sources.

lours are used to represent different media or operation state of components, for.example ope
ained in a note in the diagram or in a supporting document.

E The use of colours for some specific purposes is given in ISO 3864-1,J/EC 60204-1 and IEC 6007

uments that are intended to be microcopied shall comply with\ISO 6428.

h sheet shall be divided into two areas:
an identification area;
a content area.

identification area shall be clearly.separated from the content area, for example by a frame; s¢

en or closed
rs shall be

e Figure 3.
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1 2 3 4 5 6 7 8
A I A
B B
C C
| { _:/1
D — D
E E
N 2
.///
F ' F
1 | 2 | 3 | 4 | 5 | 6 | 7 | 8
Key
1 content grea
2 identificdtion area
Figure 3 — Document sheet with content and identification area indications
5.2 Identification area
5.21 Gerneral
Information|in the identification area shall only comply with the document metadata as defined in IEC 82045-2.

Information
reference d

belonging to the content of the diagram, for example explanatory notes to graphical symbols
bsignations, shall not be placed\in‘the identification area.

5.2.2 Title block

The positig
information

If a docume¢nt is desighiated according to the IEC 61355 document classification system, then the title b

shall includ

5.2.3 Dog

n of the title block™in the document sheet shall comply with 1SO 5457. The dimension
contained within-the title block shall comply with ISO 7200.

b a field for that designation.

ument identification numbers and sheet numbers

and

and

ock

Each diagram or associated document shall have an identification number placed in the title block. All the
sheets in a multi-sheet diagram or associated document shall be numbered in a manner that will relate them
to one another. Document identification numbers and sheet numbers shall be placed adjacent to each other.

5.3 Content areas

Information in the content area shall only comply with the content of the document, for example graphical
symbols and connections, explanatory notes, reference designation, technical data, etc.

10
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Lines

Types of line

The types of line shall comply with ISO 128-20.

Non-continuous lines, for example dashed dotted lines (ISO 128-20 line type 10), in CAx produced documents
shall in addition comply with ISO 128-21.

Lines that are parts of a graphical symbol shall be drawn in accordance with ISO 81714-1.

A line forming a boundary frame used to indicate a grouping of symbols shall be a dashed dotted.lipe.

6.2

Width of lines

Thel width of lines of a final diagram on paper or equivalent media shall be at least'0,18 mm ang should be

cho

5en from the line widths specified in ISO 128-20 and Table 1.

Table 1 — Width of lines in diagrams for typical fields of application

Application field Bour?c)l/;nrs(:gmes Connections
Fluid power 0,1M 0,1M
Process industry 0,1M 0,2M (0,4 M)

If two or more widths of line are used, the ratio between ‘any two widths shall be at least 2:1.

6.3

Space between lines

The| space between the edges of parallel lines should be at least twice the width of the lines, i.e. the centre-to-

cenfre distance should be at least three'times the line width. If the lines have different widths
sholuld be at least twice the heavier line"width.

For
have supplementary information, for example, signal designations, the distance shall be at least 2 M.

NOTE Connecting line.s the name of the symbol for a pipeline, an electrical conductor, etc.

6.4| Leader lines’and reference lines

Leafler lineshand reference lines indicating where notes or references apply shall be in accordar
req

Leaderdines-shalterminate-

parallel connecting lines, the) centre-to-centre distance should be at least 1 M. For connectir

\Erements of ISO 128-22.

with a dot if it terminates within an object; see Figure 4 a);
with an arrowhead if it ends on the outline of an object or a connection; see Figure 4 b) and c);

with an oblique stroke if it ends at several parallel connections; see Figure 4 d).

© 1SO 2010 — All rights reserved
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1 2
XXX XXX XXX
¥ XXX
, _ /S
a) b) c) d)
Key
1 leader life
2 referencg line
NOTE The technical information can be placed at the end of the reference line, as shown in Figure 4.or/abovg

reference lin

7 Refer

7.1

In this pa
ISO/TS 169
between in

7.2 General

7.21
Each objec
diagram by
in the parts

The referen
on:

what th
how th

where

Introduction

Reference designation general rules

p. See also ISO 128-22.

Figure 4 — Types of termination of leader lines

ence designations

t of ISO 15519, the reference designation principle «in “accordance with IEC 81346-1
52-1 is used. Other reference designation principles may-be used as long as they are agreed
olved parties.

I (plant section, system, equipmept;.device, component, measuring point, etc.) represented
a graphical symbol shall have an attached reference designation, which shall correspond to th
list or the associated databaset

ce designation principle in IEC 81346-1 is based on three aspects of viewing the object depen

e object does — the)function aspect;
e object is constructed — the construction aspect;

he object'is located — the location aspect.

the

and
pon

in a
ose

ding

According t

b 1EC 81346-1, the following reference designation prefix signs apply:

= is used for function-oriented reference designations;

— is used for product-oriented reference designations;

+ is used for location-oriented reference designations.

12
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7.2.2 Multi-level reference designations

According to IEC 81346-1, a multi-level reference designation, for example = A8 = Q1, may be presented as
follows:

1 =A8=Q1
2 =A81
3 =A8.Q1

Presentation form 2, without intermediate signs, requires that the higher level reference designatign ends with
a number and the succeeding reference designation starts with a letter. In this part of ISO 15519, presentation
form 1 is used.

7.2.3 Location of reference designation for single objects

Thel reference designation for single objects shall be located adjacent to the symbol. In order to gllow space
for gonnections to, for example, valve actuators, the reference designation-shall be offset from|the symbol
cenire lines. See Figure 5, which indicates optional positions of the reference-designation. The locations with *
are preferred.

_ _ — |

— T *

X [ el B

—— 7 _ .
—— N

L L_ RN) Y

Figure 5 — Locations of reference designation for single objects
7.2.4 Presentation of reference designations
Objects may have a reference designation.or areference designation set.

A reference designation may consist(of*one or more aspects and shall be presented on a single line, for
example: =D4-E5+F6. See Figure 6.

Possible graphical presentations
Reference designations
All presented on the same line Each presented on ohe line
Reterence
degignation =D4-E5+F6 =D4-E5+F6 =D4-E5+F6
Reterence =A1
degigration
setp RO J‘/ Al
o =A1/-B2/+C3 Zr -B2
+C3
+C3
=G7-H8
=G7-H8
+J9 =G7-H8/+J9 +J9

Figure 6 — Presentation of reference designation and reference designation sets

© ISO 2010 — Al rights reserved 13


https://standardsiso.com/api/?name=aac18d4d8ac3f96837831933eda6e6ad

ISO 15519-1:2010(E)

A reference designation set consists of one or more individual reference designations of which at least one
reference designation shall unambiguously identify the object. The rules for reference designation sets are
described in 5.5 of IEC 81346-1:2009. When reference designation sets are presented on the same line, the
different reference designations shall be separated by a solidus (/). Reference designation sets shall be
graphically presented as illustrated in Figure 6.

7.2.5 Location of reference designation and reference designation sets

Reference designation for connections should be located above the connection with horizontal connecting
lines and to the left of vertical connecting lines. They shall be oriented along or adjacent to the relevant
connecting lines

If it is not possible to place the reference designation adjacent to the connecting line, it shall be“shpwn
elsewhere ip the content area with a leader line to the actual connecting line. See also 6.4.

7.3 Boundary frames

7.3.1 Boyndary frame geometry

Boundary ffames [see Figure 7 a)], shall consist of horizontal and vertical dashed dotted lines in accordgnce
with 6.1. Ggometrically, boundary frames are not limited to squares and rectangles; see Figure 7 b).

2 =1 1
/ ol
° =C1 =W3 Q
: L2
wa =71
=W4 /
Min. D) O
2 B R — 2

1
1 w1y, : STAA =C2 Y

. =) 1] S ’

Q

N
\Z

o)
j
_\

a) Basic boundaryframe b) Optional boundary frames

Key
1  basic boundary'frame

2 optional boundary frames

Figure 7 — Boundary frame geometry

7.3.2 Application rules

A boundary frame shall represent an object or grouping of objects. The objects within the boundary frame
shall be constituents of the object represented by the boundary frame.

When boundary frames are used to represent objects with the same common initial reference designation, the

objects within the boundary frame shall be represented without the common initial reference designation. See,
for example, Figure 8 a).
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A boundary frame may also be used to make reference to a more detailed document for an object or group of
objects. When a boundary frame is used for reference purposes, a reference should be given inside the
boundary frame. When possible, the reference should be placed in the bottom of the boundary frame and to
the left. See, for example, Figure 8 b).

=B2| START
L

STOP
o1

-Q1 -G1 -Q2 M %7
N
\Z

L
17_

a) |Reference designation for a group of objects b) Document reference

Key|
1 marking “See document XXXX”

Figure 8 — Application examples of boundary frames

7.3.83 Location of reference designation

The] reference designation shall be located outside’and at the upper left corner of the boundary ffame, either
aboye the horizontal boundary line or to the left ofsthe vertical boundary line; see Figure 9 a).

When boundary frames are located with ceincident boundary lines, for example fluid power cartridge valves,
the pommon initial reference designatieons'may be located within each boundary frame in the upper left corner
surrounded by a boundary line; see Figure 9 b).

I
L
|
— =55~ S
—— r |
L
a) <Qutside location of reference b) Integrated location of reference designation

Figure 9 — Locations of reference designations

7.3.4 Boundary frame application exclusion
The boundary frame principle does not apply to diagrams where the connections (pipelines) have reference

designations, as the connections cross the boundary lines. For such diagrams, a presentation principle with
full reference designation for each object is recommended. See Figure 11 a).

7.4 Transition
Normally, a complete reference designation consists of a string of reference designations of the same type, for

example, —~A2-A6-V3. However, in some cases, a transition between various types of reference designations
may be used in accordance with IEC 81346-1.
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When a unit or group happens to be a transition object, i.e. the object where a transition applies, the reference
designation for that object should end with the prefix sign that applies to the reference designations, which has
to be linked to the reference designation for the unit or group. For example, the reference designation for a
transition object = S1 containing objects with the reference designations —-Q1, —-Q2, -V1, etc., shall be
supplemented, thus = S1-. See Figure 10.

1T 1 2 [ 3 T 4 1/5 T 6 [ 7 T 8
Al=a11 | / A
D =S1- D

=T1 -Q12-Q2

| o |
T
2
<
1
o 1

o
o |

m
m

Key
1 transition sign

Figure 10 — Transition
7.5 Objects in a sheet

7.5.1 Refg¢rence designations with same in front initial'portion

Objects in g sheet shall be identified with the full refereénce designation. See Figure 11 a).
When the gheet contains objects with the same common initial portion which applies to all the objects in the

sheet, this fommon initial portion may bewshown only in the upper left corner of the content area, separated
from the regt of the content area by a boeundary frame line. See Figure 11 b).

a) Full reference designation

Figure 11 — Example of reference designations with a common initial portion

11 1] 3 | 4 | 5 J].6~] 7 | & 1T 1 2 T 3 T 4 ! 5 | 6 1 7 1 8
A A Al =pg | A
B =A8=Q2 B B =Q2 B
C =A8=G1 c ¢ =G1 c
D =A8=Q1 b b =Q1 5
FA8=Q12=A8=V1=A8=Q11 =Q12 =V1 =Q11
| Tek—4——% ] N ik B
E E E E
F o F F L F
1 1 2 1 3 | 4 1 5 | 6 | 8 1 1 2 [ 3 | 4 1 5 |

b) Common initial portion

7.5.2 Reference designations with different in front initial portions

When the sheet contains groups of objects with different in front initial portions, the groups may be presented
with their full reference designations as illustrated in Figure 12 a) or by using the boundary frame technique,

16
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where the objects constituting a group are framed by a boundary line with the in front initial reference
designation portion placed outside the boundary frame. Inside the boundary frame, the objects constituting the
group are presented with the remaining part of their reference designations. See Figure 12 b).

The boundary frame technique contributes to improving legibility of diagrams, when the technique is
appropriate.

T ] 2 | 3 [ 4 | 5 [ 6 | 7 [ 8 1+ 2 [ 3 [ 4 | 5 | 6 [ 7 1| 8
A T A A ! A
| | =A8=Q1=A8=G1=A8=Q2 || || =A8[TT=Q1 =G1 =Q2 =
B ——k—(—%— s| |e B
i 1 [ =A9 |
c =A9=Q2 o I =Q2 c
D =A9=V1 D D =V1 D
E =A9=Q1 E E =Q1 E
: 1 o | i

[ 2 1 3 1 4 1 5 T 6 1 [ 8 1 2 | 3 Jt 4 | 5 [ 6 T 711 8

a) Full reference designation

b). Boundary frames

Figure 12 — Examples of objects with different common initial portions
in their reference designations

7.5.30 Reference designation exclusions, greater than;sign

When it is necessary to show objects in a sheet net belonging to the common initial portion, the excluded
refefence designations shall start with the greaterithan sign (>), indicating that the reference designations are
not fo be linked with the reference designation common to the other objects in the sheet. See Figune 13 a).

The| greater than sign may also be used te-illustrate if an object is excluded from an object or group of objects,
[seg example in Figure 13 b)], which llustrates a heating unit in which the energy meter is not g part of the
manufacturer's supply, but will be installed later.
i 1 2 1 3 | 4 ! 5. -6 T 7 T 8
Al =as | A
=Q1,=Gt =Q2 n
-A8
B B K1
i N P1-P2  -P3 I:erl"”"'
>=A9=Q2
T | 'Q l% T res
D >=A9=V1 D > |L/| N
B B -P5 -P4
Peas=a g @ (9 a2
| || -Q3 3’_1 [Ij
e m N4
E I F 2\ RVVA
T T 2 T 5 T+ 15 T 5 T 7 T 5

8

a) Exclusions of objects in a sheet

b) Boundary frame exclusion

Figure 13 — Exclusions by using > sign

Port designations

Port designations of a component or device shall be located outside the outline of a symbol and the boundary
frame of a unit, adjacent to the presentation of the port. They should be located above the port with horizontal
connecting lines and to the left of vertical connecting lines. They shall be oriented along or adjacent to the
relevant connecting lines. See Figure 14.

© 1SO 2010 — All rights reserved
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1 3 A
40P N 71X

When the domponent or device is designated a reference designation, an unambiguous identifier of a9
that compgnent or device shall consist of the reference designation and the port designation~shal
separated With a colon (:), in accordance with IEC 61666. See Figure 15.

9 Locafion references

For referen
reference s

The followin

— solidus

— full sto

The locatiof reference shall be présented in following sequence: document — sheet — column, row or zor

Examples 3

PIT

Figure 14 — Port designations

-Q2 Al B

mbdl

PIT

-Q2:T

Figure 15 — Combination of reference and port'designations

e to a document, to a sheet of a document,.or;to a column, a row or a zone on a sheet, the
ystem described in 5.1.2 shall be used.

g signs shall be used for creating location references:
(/) for identification of a sheet;

p (.) for identification of a column, a row or a zone in a sheet.

re shown in Table2.

Table 2.~ "Application examples of the use of document location references

It of
be

grid

Location reference to Location reference

Zone B3 on a single-sheet diagram No. 4334 4334/.B3

Other documents Zone B3 on sheet 12 of multi-sheet diagram
7569/12.B3

No. 7569

Another sheet in the same document /2
Same document

Zone B3 on sheet 12 /12.B3

Row B on the same sheet /.B
Same sheet Column 3 on the same sheet /.3

Zone B3 on the same sheet /.B3

NOTE For electrotechnical documents, the rules in IEC 61355 apply.

18
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10 Technical data and explanatory notes

10.1 Components and devices

Technical data about components and devices should normally not be given in diagrams but in parts lists or
attached to the reference designation in a document or a database.

However, characteristic data necessary to understand the functions can also be given in the diagram. Such
data should be placed adjacent to the symbol or the boundary frame. If there is not enough space, such data
should be linked to the symbol with a leader and reference line in accordance with 6.4.

10.2 Flow paths

Technical data about flow paths should be included. Such data may include design and operatipn data, for
example pressure, temperature, flow or media. Data may be represented:

— |with a reference line as illustrated in Figure 16 a); different types of data‘should be separated with a
comma;

— |with a table connected to the flow path with a leader line; specification of content in the indjvidual cells
should be given in the upper right corner of the content area. See Figure 16 b).

Synpbols for quantities and units shall be in accordance with ISQ-80000.

v 6 1 7 1] 8
; A
Design kPa |[C
Operati kPa [PC |
150 Pa, 50 I/s peration a
= B
150 Pa, 50 I/ a B
> ke 25 120 N
o 11| 90 c
> 2
~— N Y /\
&

a) Attached.-presentation b) Table presentation

Figure 16 — Presentation of technical data

10.3 Explanatory notes

An pxplanatory note shall be used when the meaning cannot otherwise be conveyed. The notg¢ should be
pladed.adjacent to where it applies, or a reference should be made to a note placed near the pdge of the
diagram sheet. In the case of multi-sheet diagrams, all notes of general character should appear op one of the
first sheets:

10.4 Supplementary diagram symbols

In diagrams, there might be a need for permanent or temporary indications by using symbols, for example:
— indication of limit of supply;

— indication of change of piping class.

Symbols for permanent or temporary indications in diagrams are given in Annex A.
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11 Graphical symbols
11.1 General

11.1.1 Choice of symbol

Graphical symbols representing objects shall conform to ISO 14617 and IEC 60617. Examples may be taken

from collective application standards of ISO 14617.

Symbols for CAx application shall in addition conform to ISO 81714-2.

11.1.2 Synlbol size

The symbols in ISO 14617 are shown in a grid system with module M = 2,5 mm. The proportions.of graphical

symbols may be modified according to the requirements of ISO 81714-1; see also 11.4.1.

11.1.3 Line width in graphical symbols

The normal| line width of graphical symbols is 0,1 M, according to ISO 81714-1. \\Mhen the size of a symb
changed, tHe line width shall be unchanged.

NOTE Vith M = 2,5 mm, the line width for graphical symbols will be 0,25 mm{

11.2 Creation of new symbol examples

If the desir¢d symbol does not appear in the ISO 14617 serigs, then it should be constructed by combi
basic symbpls and/or symbols with supplementary information, from the ISO 14617 series.

11.3 Featpres of symbols

11.3.1 Synpbols with movable parts
In diagramg, components and devices shall be shown in the following operational states.

a) General purpose valves without adtomatic return to a certain position, which does not indicate
operatipnal state of the valve (epen or closed), shall be regarded as closed.

b) For general purpose valges with actuators, the imagined direction of movement of the symbol for the
betwegn the valve and that of the actuator shall be from the valve at opening and towards the valv
closing} independent©f valve construction (linear or rotary).

c) Genergl purpesevalves with automatic return to their at-rest position shall be regarded as being in
position, i.e. \either closed or open. Symbol 654: Automatic return device represents automatic retur

ol is

ning

at-rest jpos e apex of symbol 654 shall point towards the valve symbol if the valve is closed w

rest position [see Figure 17 a) right].

d) For valves for fluid power systems, for example symbol X 2161: Manually operated directional control

valve with spring return to resting position, the rules according to b) and c) above apply in princ

iple.

However, the imagined directions are arbitrary since the symbol itself indicates the actual position or state

of the valve. See Figure 17 b).

NOTE Graphical symbols for fluid power valves are constructed of squares/spools, each representing a valve

position. The spool position with port symbols is the at-rest/non-activated position of the valve.
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e)

f)

ISO 15519

Electrical contacts operated by a valve to report the position of the valve shall be shown in

-1:2010(E)

the position

(open or closed) they take on when a valve according to a) above is in its closed position and when a
valve according to c) above is in its at-rest position. See Figure 18 a). For valves according to d) above,

the contacts shall be shown in the position that corresponds to the position of the valve.

Pilot switches for, for example, temperature, pressure, speed, flow-rate and level should normally be
shown in an appropriate position, specified in the diagram. If possible, the contacts of a pilot switch for
speed should be shown in the position they take on at zero speed (standstill), the contacts of a pilot
switch for flow-rate at zero flow, and a pilot switch for lowest level, for example empty tank. See Figure 18

b). For a pilot switch for temperature or pressure no recommendations can be given.

NOT
IEC

NOT

X 2161
/! S / S e
654 654 — .
a) Automatic return on-off valve b) Positions of fluid power valve
Figure 17 — Examples of valves with moyvable parts
=
14 | 13
12 11
a) Electrical contacts on-off valve b) Pilot switches for measuri

61082-1.

E2 In IEC 61082-1, the limagined direction of contacts in relays and control switches upwards or t

used when the relay or contrel/'switch is being actuated. This method should also be used when contacts, fq

pilot}
due

11.3

switches, are shown'in-a diagram prepared according to this part of ISO 15519. However, this is not aly
to the rules for the~direction of the mechanical link with general purpose valves, given in this clause.

Figure 18 — Electrical contacts and pilot switches

.2 Symbols representing functions and products

Gra

hg points

E1 Rules for the choice ofi operational state for electrotechnical components and devices are given in

p the right is
r example in
ays possible

hical symbols can represent products and/or functions. Examples of graphical symbols 1

presenting

products in the form of hardware are symbol 2301: Liquid pump and symbol 2101: Two-way valve. See
Figure 19 a). Examples of graphical symbols representing functions are symbol 124: Hysteresis and symbol

144

: Automatic operation. See Figure 19 b).

O . W /

Pump (2301) Two-way valve (2101) Hysteresis (124) Automatic operation (144)

a) Symbols representing products b) Symbols representing functio

Figure 19 — Examples of graphical symbols representing products or functions
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Some symbols may represent either a product or a function performed depending on the application. Symbol
654: Automatic return device [see Figure 20 a)], is an example of this dual symbol property. Alone, the symbol
represents the product, which brings, for example, a valve back to its resting position. However, if the symbol
is included in a valve designed so that the valve returns automatically to its at-rest position, the symbol only
gives the information of that feature and should then be regarded as a symbol for a function. See Figure 20 b)
showing a membrane operated valve which will open in case of failure of actuating energy.

725 654 2101
654

Y

11.4 Use

11.4.1 Mog
The propor
must not re
of graphica

Measu
chemig
repres

Prolo
NOTE L
When symlj
replaced by
graphics sh

822

Enlarggment by scaling, in order to give space for insertion ofitext. See Figure 21 a) where symbol

ReducIon by scaling, in order to emphasise a certain.aspect. See Figure 21 b) where the smaller syr

n
See Fﬁ
applic

~ Am—

Symbol 654 representing a product b) Symbol 654 built in and representing a function

Figure 20 — Example of symbol with dual property depending on application
pf symbols in diagrams

ification of proportions

ions of a symbol may be modified, if necessary. The extent of madification of the symbol sh
sult in it being impossible to recognise the symbol. The most condimon modifications of proport
symbols are as follows.

[ing instrument, is enlarged, according to applicationrrule R831, in order to give space for
al formula NaCl.

nts an auxiliary pump for the bearing lubrigation system for the main pump.

ation in order to give space for longer inserted text than is possible in the original sym
ure 21 c), where symbol 1041:( Information-processing function, is elongated, according
ion rule R1043, to give space for the processing function designation: TIRA

etter codes for processing funetion application designations can be found in ISO 14617-6.

ols containing digits-and/or letters are subjected to scaling then the digits and/or letters shoul
digits and/or letters.of a size corresponding to those in the document or a new symbol with sc
puld be developed:

R831

IEC 2301

1041 X14

NacCl

ape
ons

B22:
the

hbol

bol.
) to

il be
aled

55

3M

a) Enlargement

22

WY

T\

4M

b) Reduction c) Elongation

Figure 21 — Examples of size modification of graphical symbols
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11.4.2 Orientation of graphical symbols

A graphical symbol may need to be subject to turning or mirroring or a combination of the two if necessary, in
order to fit into the actual layout of the diagram.

Rules for turning and mirroring are given in 1ISO 81714-1. Figure 22 a) shows an example of variants (turning
and mirroring) of symbol 255: Circular motion.

Exceptions for turning are symbols representing components or devices where gravity is a functionality, for
example symbol 2061: Open tank or symbol X 2618: Cyclone separator; see Figure 22 b). Such symbols
must not be turned.

Attgntion is drawn to turning and mirroring of symbols containing digits and/or letters. If the symbol|is turned to
a position where it is not readable from the bottom line or the right-hand line then a new symbaql should be
created to the actual orientation.

Clpckwise | A B C D
rofation

2061 A 2618

Anti- E F G H
clgckwise /
rotation — ( — > ‘;/

a) Eight variants of symbol 255 b) Symbols with gravity fungtionality

Figure 22— Orientation of graphical symbols

11.4.3 Indication of directions

Mogt needs for graphical symbols for indicating directions in diagrams concern symbols for:
— |mass flow;

— |rectilinear and circular motion;

— | propagation of energy or signal flow;

— |working direction of fluid power.

For indicating direction of mass flow, symbols 241 (Form 1) and 242 (Form 2): Direction in general, except for
energy and signal flow, should be used. Form 1 shall preferably be used for solid and bulk material flow, for
example a conveyor. Form 2 shall preferably be used for fluid flow, for example a pipeline. See Figure 23 a).
In a diagram all connections should be supplied with the symbols for indicating direction, where necessary for
improving legibility.

Parallel connection shall be supplied with symbols for flow directions placed in groups with regular intervals. In
case of alternative flow directions, symbol 245 (Form 1) and symbol 246 (Form 2): Alternative direction in
general, except for energy and signal flow, shall be used. See Figure 23 b). When it is necessary to indicate
the positive or normal direction, the arrowhead in this direction may be supplemented with a plus sign or any
other symbol.
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For indication of rectilinear motion, symbol 241: Direction in general, except for energy and signal flow and
symbol 245: Alternative direction in general, except for energy and signal flow, shall be used. Attention is
drawn to the need to differentiate between alternative direction motion and reciprocating motion. The latter
shall be illustrated by symbol X 252: Reciprocating motion, consisting of two opposite pointing type 241
arrows. See Figure 23 c).

Q0O *» Q0O <+4»
1 1
__»_/\/ 3 ‘ X 252
ﬂ N
| | ‘
2 3

a)

Key
1 beltcon

Single flow directions

eyor

2 heat exchanger

3 pipeline

Figure 23 — Example of.symbol for mass flow and motion

b) Alternative flow directions

c) Reciprocating motign

For indicatipn of circular motion, symbol, 255: Circular motion or symbol 256: Circular motion, alterngtive
directions, $hall be used. To indicate théwrotation direction of a set of, for example, a motor and a pump| the
symbol sholld only be placed at the driven unit. See, for example, Figure 24.

NOTE The following definitions-apply for clockwise and anticlockwise rotation:

—  clockwi

— anticlockwise (CCW.)xthe component rotates anticlockwise when viewing at the shaft end.

e rotation (CW):4he-component rotates clockwise when viewing at the shaft end.

A

)

Figure 24 — Example of clockwise indication

For indication of propagation, for example energy or signals, symbol 249: Propagation, energy or signal flow
(simplex), shall be used. In the case of alternative directions, symbol 250: Propagation, energy or signal flow,

24
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alternative directions (half-duplex) or simultaneously in both directions, symbol 251: Propagation, energy or
signal flow simultaneously in both directions (full-duplex), shall be used. See Figure 25.

249 250 251

/S A A

Figure 25 — Examples of symbols for propagation

For
sym
dire
Figd

11.4

To
con

11.4

illd;bdﬁull Uf VVUI;\;IIg L“ICL;tiUII Uf ﬂwd PUWCT, byIIIIL)Ui 243 Il"IVIUI;\I.IIs_.] dilb'bﬁull Uf I’Iyu‘IduI'l'b
bol 244: Working direction of pneumatic power, shall be used. The use of these symbols,me
ction of the fluid flow is according to the arrow in the active phase of the fluid. See ¢
re 26 a) and b).

243 244

i/ \VX

—p | | 4

T

a) 2/2 valve, direct hydraulically operated b) 4/2 valve, pneumatically operated spr
Figure 26 — Examples of fluid power valves

.4 Correlation indication

ndicate a correlation between the movement or._condition of two or more parts of a componer
nections, the correlation symbol 263: Correlatiorvindication, shall be used. See Figure 27 a) an

263

N

e 263

O :

power and
hns that the
xamples in

ing return

t, device or
1 b).

\i
T | |_ [ ]
- »°*+—263

a) Correlation of electrical resistance b) Correlation of twisted connecti
Figure 27 — Correlation

.5- Indication of operational state of valves

pns

If needed in diagrams to indicate the operational state of manual on-off valves — open or closed — then the
required state may be indicated by adding the letter symbol NC Normal closed or NO Normal open above the
symbol and to the right, as indicated in Figure 28, showing a normal closed on-off valve.

Such marking is especially relevant in diagrams in operation manuals to indicate different operational states of

the

system.

NC
D

Figure 28 — Indication of operational state of manual on-off valves
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12 Connections

12.1 General

For diagrams other than those with a topographical layout, the connecting lines representing pipelines,

mechanical
crossovers.
lines improv

12.2 Signi

links, conductors, functional connections, etc., shall be straight with a minimum of bends and
Connecting lines shall be oriented horizontally or vertically, except in those cases where oblique
e the clarity of the diagram.

ficant connections

To emphasise or distinguish significant connections, wider lines shall be used. The line width shall bechqgsen

according t¢ the rules laid down in 6.2 and 6.3.

12.3 Simplified representation

To simplify pnd improve legibility of diagrams with parallel connecting lines between objects, such line bundles

may be si

plified and represented by one line. The number of represented lines~shall be illustrated with

symbols 341 to 344. Figure 29 a) shows two methods to illustrate a simplified connecting line representing

three conngcting lines by using symbols 343: Three identical items and 344: Twe or more identical items.

Transition

Transition Hetween multi-line and single-line representation. See Figure29'b)

602
343
345
3 R
a) Simplified representation of three pipelinés b) Transition between multi-line and single-ling

etween multi-line and simplified single-line representation shall be done by using symbol $02:

representation

Figure 29 — Examples of simplification of line bundles

12.4 Joings
Joining of cpnnecting lines shall be shown meeting or intersecting at right angles.
Joining shall be indicated with symbol 501: Joint of connections, a dot. See Figure 30 a) and c). The diamleter
of the dot shall be at'least five times the width of the widest line, according to R501. In T-joint the dot may be
omitted. Sep Figure 30 b).
507 501
a) b) c)

26

Figure 30 — Joining of connecting lines
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12.5 Intersections

Intersection of connecting lines shall be shown as illustrated in Figure 31.

1

s

1:2010(E)

Key|

12.

Wh
refe

The
con

The
nav

In d
illus

Inc

ntersection without connection

Figure 31 — Intersection of connecting lines

5 References for interrupted connecting lines

bn a connecting line continues on another sheet of a diagram, the ends_shall be mutually refe
rence shall consist of an identification, as stated in Clause 9.

references of each interrupted connecting line shall be uniqué and shall be placed in pro
hecting lines. See examples in Figure 32.

connecting line references shall be placed in the outer\grid zone of the content area in or
gation between documents.

ases of interruption of parallel connecting lines\or bundles, the simplified representation
trated in Figure 29 a), may be used. Each connecting line shall be identified.

hses of two or more lines in the same zone,.a line reference shall be added.
Sheet 12 Sheet 13
(F 1T 6 T 7 T w® T 1 2 1 3 1 4 17
A A T
B B
/13.82 || | | /12.B7
C C
/13.D2 /12.D7 ——

enced. The

ongation of

der to ease

rinciple, as

Figure 32 — Interrupted connecting lines

12.7 Objects with two or more system connections

Objects with two system connections, for example a heat exchanger, should only be shown in the diagram
where its reference designation has been assigned. See Figure 33 a) showing a heat exchanger belonging to
the main process. The cooling water connections, including diagram references, are shown with dotted lines in
the process diagram. In the cooling water diagram the heat exchanger is shown with dotted connections and
diagram references, as the heat exchanger does not belong to the cooling water system. See Figure 33 b).
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When possible, the reference symbols should be placed in the outer rows and columns in the sheet in order to
improve overview.

The symbol for connection reference is given in Annex A.

i1 2 1 3 1 4 | 5 T 6 1 7 1 38 1T 2 [ 3 [ 4 | 5 [ 6 [ 7 [ 8
A ! : A A | ! A
=E10 ; =E20
| g | | | 3 | |
B 38 B B _ B
<t I
|| 1 || n 2 n
c -E01 / c c c
W10 it [7346 [7346
— “ T — [=E10-W10 [=E10-W11 I
: .
D S D D N D
E 38 E E E
<t I
] - h\ F F | . F
1 [ 3 1T 4 1 5 T & T 7\1 & T 1 2 1 3 [ 4 | 5 -6 T 7\1 8
a) Process diagram b) Cooling water diagram
Key
1 process
2 lubricating oil system: Doc.7348
3 cooling water
4 cooling Wwater system: Doc.4243

Figure 33 — Example of object with two or more system connections

13 Layout of diagrams

13.1 Geng¢ral aspect

The most ifnportant consideration in-the’ preparation of a flow diagram is the adoption of a clear layout [that
facilitates uhderstanding. The symbols’and circuits should be arranged in order to emphasise either functipnal
relationship| or physical location/topographical location) depending on the type of diagram.

In both casgs, the objects<r group of objects represented by means of graphical symbols in a diagram may
be arranged as a horizontal or a vertical view, or a combination. With such equipment, where the gravity is an
essential orfimportant-function, for example in a chemical process, the vertical view principle should be usgd.

For equipment,consisting of tooling machines with horizontal conveyors in between, the horizontal yiew
principle shpuld be used.

13.2 Functional layout
When functional layout is used, the direction of the main flow should be from left to right or from top to bottom.
If the process equipment is located on an area in the form of a rectangle or another type of polygon, the layout

of the flow diagram should, through this fact, be prepared as if the process equipment units were located in
one line. See Figure 34.

28 © ISO 2010 — Al rights reserved


https://standardsiso.com/api/?name=aac18d4d8ac3f96837831933eda6e6ad

ISO 15519-1:2010(E)

+
r : _‘
<
Figure 34 — Layout of diagram for a “stretched out” process plant

In spme cases, for example in a workshop with several machine tools inferlinked by a network gf horizontal
conyeyors, it may be better to prepare the flow diagram as if the plant.were looked upon from jabove. See
Figyre 35, which illustrates horizontal layout of a workshop with s€veral workshop machines interlinked by
rollgr conveyors.

Y
0000 — L — —
O = [=

Figure 35 — “Horizontal layout” of a workshop

In aldiagram representing a control system, the function-oriented groups forming the controlling system should
be placed to-the"left of or above the function-oriented groups that represent the controlled system. See
Figyre 36.
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