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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.

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed{or
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Diagrams for the chemical and petrochemical industry —

Part 1:
Specification of diagrams

1
Thi

Scope

5 part of ISO 10628 specifies the classification, content, and representation of flow di

addjition, it lays down drafting rules for flow diagrams for chemical and petrochemicalindus

Thi
acg

2

Thd
ind
refq
ISO
ISO

ISO
pro

ISO
ISO
ISO
[EC

5 International Standard does not apply to electrical engineering diagrams.This part of I§
llective application standard of ISO 15519.

Normative references

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

rences, the latest edition of the referenced document (ineluding any amendments) applig
128 (all parts), Technical drawings — General principles of presentation
7200, Technical product documentation — Data fields in title blocks and document headers

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

14617 (all parts), Graphical symbols¢for diagrams
15519 (all parts), Specification for'diagrams for process industry
80000-1, Quantities and units — Part 1: General

62424:2008, Representation of process control engineering requests in P&I diagrams and da

between P&ID tools andHCE-CAE tools

3

For
ISO

Terms and definitions

the purposSes of this document, the terms and definitions given in ISO 10209, ISO 14617
155191(all parts), and IEC 62424 apply.

Agrams. In
try.

010628 is

nt and are

spensable for its application. For dated references, only the edition cited applies. For undated

S.

[ drawings,

a exchange

(all parts),

4 Classification, information content, and presentation of flow diagrams

4.1

General

Flow diagrams show the structure and function of the process plants and are part of the entire set
of technical documents which are required for planning, assembly, construction, management,
commissioning, operation, maintenance, shutdown, and decommissioning of a plant.

Flow diagrams are a means by which information is exchanged between parties involved in the
construction, assembly, operation, and maintenance of such process plants. General rules and
recommendations for preparation of flow diagrams are given in ISO 15519.

© IS0 2014 - All rights reserved


https://standardsiso.com/api/?name=01bdad15cc6d9a29c9a43cefc3afa5bb

ISO 10628-1:2014(E)

Depending on the information required, a distinction should be made between block diagrams, process
flow diagrams, and piping and instrumentation diagrams (P&ID).

Each particular type of flow diagram shall take the functional requirements into consideration.

The graphical presentation shall conform to the rules set down in Clause 5. Flow routes and flow
directions shall be indicated by lines and arrows.

All equipment, machinery, flow lines (e.g. pipelines, transport routes), and valves shall be represented
in accordance with ISO 10628-2.

[EC 81346

4.2 Bloc

4.2.1 Ge

The block g
which are

The rectangular frames can represent the following:

— proces
— proces
— unit oy
— proces
— plantg
— equipn

The flow li

4.2.2 Ba

The block dliagram shall cenitain at least the following information:

a) denom

b) denom

of objects in diagrams could be performed using reference designation accerding
Series.

k diagrams

heral representation rules

liagram depicts a process or process plant in simplified form by means of rectangular fra
nterconnected by flow lines (see Figures A.1 and A.2).

ses;
s steps;

erations;

s plants or groups of process plants;
ections;

hent.

hes can represent streamg of materials or energy flows.

5ic information

ination of frames;

inatiomofingoing and outgoing materials;

c) direct1on of main material flows between frames.

4.2.3 Additional information

The block diagram can also contain the following information:

a) denomination of the main material flows between the frames;

b) flow rates or quantities of ingoing and outgoing materials;

c) flow rates or quantities of ingoing and outgoing energy or energy carriers;

d) main material flows between the frames representing energy or energy carriers;

e) charac

teristic operating conditions.
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4.3 Process flow diagrams

4.3.1 General

The process flow diagram depicts a process or a process plant by means of graphical symbols which are
interconnected by lines (see Figures A.3 and A.4).

A utility flow diagram (UFD) is a special type of process flow diagram. It is a schematic representation
of the energy utility systems within a process plant, showing all lines and other graphic means required
for the representatlon of transport, distribution, and collectlon of forms of energy In a utility flow

(se Flgure A 5).

The graphical symbols represent equipment and the lines represent flows of mass,‘energy} or energy
carfriers.

4.312 Basic information

The process flow diagram shall contain at least the following informatidn:

a) |kind of apparatus and machinery, except drives, needed for the‘process;

b) [designations for equipment and machinery, except drives;

c) |route and direction of the ingoing and outgoing material'and energy flows;
d) |denomination and flow rates or quantities of ingoing'and outgoing materials;
e) |denomination of energy types and/or energy carriers;

f) |characteristic operating conditions.

4.313 Additional information

The process flow diagram can alsq centain the following additional information:

a) |denomination and flow rates'or quantities of materials between the process steps;
b) |[flow rates or quantities of energy and/or energy carriers;

c) |essential valvesand'their arrangement in the process;

d) [functional demands for process measuring and control devices at important points;
e) [supplementary operating conditions;

f) |characteristic data of equipment and machinery (except drives), given in separate lists ifjnecessary;

1 - I R Vol B . : PR C Y
g) LA dULETISUIU Udld UT'UTIVES, gIVEIT T SCPAT AT TISLS 1T IITLESSdl y,

h) elevation of platforms and approximate relative vertical position of equipment.
4.4 Piping and instrumentation diagrams (P&ID)

4.4.1 General

The P&ID is based on the process flow diagram and depicts the technical realization of a process by
means of graphical symbols representing equipment and piping, together with graphical symbols for
process measurement and control functions (see Figure A.6).

All equipment, valves, and fittings shall be represented in accordance with ISO 10628-2.

© ISO 2014 - All rights reserved 3
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The process measuring and control tasks shall be represented in accordance with IEC 62424.

Auxiliary systems can be represented by rectangular frames with references to separate flow diagrams.

4.4.2 Basicinformation

The piping

and instrumentation diagram shall contain at least the following information:

a) function and type of equipment and machinery, including drives, conveyors, and installed

p/reserve equipment;

back-u
b) design
c) charag
d) indicat

numbg
e) details

if nece
f) symbo

design|
g) charag
443 Ad
The piping
a) denom
b) route:
c) typeo
d) essent
e) elevati
f) design
g) denom
5 Draft
5.1 Gen

Ation of apparatus and machinery, including drives;
teristic data of equipment and machinery, given in separate lists if necessary;

ion of nominal sizes, pressure ratings, material, and type of piping, e.g. by stating the pipe
I, piping class, or designations;

of equipment, machinery, piping, valves, and fittings e.g. pipe reducersigiven in separatg
Ksary;

Is for PCE requests including letter codes for process variables, control functions,
ation of the PCE request;

teristic data of drives, given in separate lists if necessary:

(ditional information

and instrumentation diagram can also contain the following additional information:
ination and flow rates or amounts of energy‘er energy carriers;

nd direction of flow of energy or energy-carriers;

f essential devices for process measuring and control;

al construction materials fofsequipment and machinery;

on of platforms and approximate relative vertical position of equipment;

ations of valves and fittings;

ination of equipment.

ing rules

bral

line

list

and

5.1.1 Sheetsizes

A1l size as defined in ISO 5457 should preferably be used for drawing sheets. Considering the various
copying techniques (reduction) available, long sizes and sizes larger than A1 are to be avoided.

5.1.2 Title block

The basic title block for drawings and lists (with additional fields) as shown in ISO 7200 shall be used.

© ISO 2014 - All rights reserved
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5.2 Layout of flow diagrams

Graphical symbols for equipment and machinery could be enlarged in order to give a clear representation
of internals and connections.

Devices to be expected at the uppermost level of the plant shall be shown at the top of the drawing and
those expected to be located at the lowest level shall be shown at the bottom of the drawing.

The graphical symbols for process-related measuring and control functions for equipment, machinery,
and piping, as well as those representing piping and valves, shall be shown in the logical position
corresponding to their functions.

5.3] Connecting lines

5.3/1 Line widths

Ling¢ widths shall be related to the grid module (in accordance with I1SO 81714-1) for flow diagrams,
M =2,5 mm.

To Tbtain a clear representation, different line widths shall be used. Iines representing malin flows or
main piping shall be highlighted.

The following line widths as specified in ISO 128 (all parts) shall‘be used:
a) (1,0 mm (0,4 M) for main flow lines;
b) (0,5 mm (0,2 M) for

— graphical symbols representing equipment and machinery, except valves and fittingq and piping
accessories,

— rectangular frames representing uhit operations, process equipment etc.,
— subsidiary flow lines, and

— energy carrier lines and.auxiliary system lines;

c) 10,25 mm (0,1 M) for

— graphical symbaols representing valves and fittings and piping accessories,

— symbols representing process measuring and control functions, control and data trjnsmission
lines,

— reference lines, and

— « other auxiliary lines.

LinewvAdthslessthan025mm {01 M) shallnotbeused— |

5.3.2 Minimum space of parallel lines

The minimum space between parallel lines shall be at least twice the width of the widest line, but at least
equal to 1 mm. Space between flow lines should be greater than 10 mm.

5.3.3 Flow direction

5.3.3.1 General

Normally, the main flow direction shall be drawn from left to right and from top to bottom.

© IS0 2014 - All rights reserved 5


https://standardsiso.com/api/?name=01bdad15cc6d9a29c9a43cefc3afa5bb

ISO 10628-1:2014(E)

5332 A

rrows for diagrams in- and outgoing flows

In- and outgoing flows of a diagram, also flows coming from of continuous on other diagrams shall be
identified with arrows see Figure 1.

For reversible flows arrows according Figure 2 shall be used.

If a diagrary
flows and
individual

When a cd
reference §

Figuy

5.333 A

Arrows arg
In order t
(except for
be found i

Figure 2 — Arrow for reversible flow

biping shall be drawn in such a manner that these lines gontinue at the same level when
Kheets are placed next to one another horizontally andiare aligned vertically.

nnection line continues to another diagram the end should be mutually referenced.
hould consist of a designation (see Figure 3).

e 3 — Arrow for connection liné continuing on another diagram (with reference)

rrows for indication of flow direction

to be incorporateddn the lines to indicate the direction of the flows within the flow diagy
facilitate underStanding, arrows can be used at the inlets to equipment and machir
pumps) andapstream of pipe branches (see Figure 4). Arrow heads for indication of flow
ISO 1461752-

)

h consists of several sheets, it is recommended that lines rept€senting incoming and outgging

the

The

ery
can

s

N

D><

Figure 4 — Examples of arrows for indication of flow direction

5.3.4 Connections

When pipes are represented by the same line width cross, but are not connected to each other, the line

depicting t

he vertical pipe shall be interrupted [see Figure 5a)].

© ISO 2014 - All rights reserved
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When pipes are represented by different line widths cross, but are not connected to each other, the line
depicting the thinner pipe shall be interrupted [see Figure 5b)].

a) Crossing pipes represented by the same line

widths widths

A pipeline junction (tee) is represented as shown in Figure 6a). Junctions of pipelines in close
are|represented as shown in Figure 6b).

5.3

Aux
refq

5.4

5.4

Typ

Leg
exc
and

Figure 5 — Representation of unconnected crossing pipes

1

a) Pipeline junction (tee) b)Y Junction of pipelines in close pro3

Figure 6 — Represéntation of connected pipes

5 Connections of auxiliary system lines

iliary system lines shall be shown by dashed lines with an indication of the flow diq
rence to the type of energyscarrier and, if possible, the drawing number.

Inscription

1 Type of lettering
e B verticalJéttering in accordance with ISO 3098-2 is recommended.

ends and-designations in flow diagrams shall always be written in upper-case character
bptionsto this rule are chemical formulae (e.g. NaCl), abbreviations referring to technical §

b) Crossing pipes represented by different line

proximity

(imity

ection and

s. The only
egulations
upper case

législation (e.g. BImSchG), and other cases where there is a danger of confusion if only

cha

5.4.
The

a)
b)

dCLEIS dI'€ USEd.

2 Height of lettering
height of letters shall be:
5 mm for designations of equipment and machinery;

2,5 mm for other lettering.

5.4.3 Lettering arrangement

a)

©IS

Plant equipment

02014 - All rights reserved


https://standardsiso.com/api/?name=01bdad15cc6d9a29c9a43cefc3afa5bb

ISO 10628-1:2014(E)

Reference designations of equipment shall be located so that the relationship is unambiguous, but shall

normally n

ot be printed inside the relevant graphic symbol.

Further details (e.g. designation, nominal capacity, pressure, material) can either be placed below the
reference designations or shown in separate tables.

b) Flow lines or piping

Designations of flow lines or piping shall be written above and parallel to horizontal lines and to the left
of and parallel to vertical lines.

If the begi

elements s
c) Valves

Reference

3 | 2| £ £1 1 o 2 diotal 3 L1
TS T CTTe UT 110V THICS~ U PpTpTITg ar T TUT OITCUTateTy — TCLOgTITZa 0T, COTT USPUTIY

hall be indicated by identical identification letters.
and fittings

lesignation of valves and fittings shall normally be written next to the corresponding graj

symbol andl parallel to the flow direction.

d) Proces
The design
e) Flowr

Flow rates
eitherinre
by means @
right of ver
to the data

£

Sl unit

5.5 Scal

When draf
levels, and

1) Asary
of mai

depict

Vessel
conne

2)

3) Elevat

the dig

s measurement and control systems
ation shall be in accordance with IEC 62424.
htes and/or quantities, operating conditions, and thermophysical properties

and/or quantities, operating conditions, and thermophysical properties shall be ente
ctangular frames or in a separate table. The frames shall'be connected to the reference po
f reference lines and shall be arranged parallel to and*above horizontal lines and to the le
tical lines, respectively. If the data are shown initabular form, serial numbers correspond
list shall be written in the frames.

5 in accordance with ISO 80000-1 shall be-ised.

e

Ling P&IDs, the following aspects-shall be taken into account with regard to scales, eleva
piping:

le, P&I flow diagrams ate not drawn to scale. However, in order to illustrate the relative s
h equipment and degiges, such as vessels, columns, heat exchangers, etc., these should
bd in the same scaleelationship, wherever possible.

tions can he'clearly shown.

gramyor of technical aspects.

ing

bhic

red

Ints

tor
ling

Fion

zes
| be

5 and equipmient shall be drawn or depicted large enough so that all required piping

on levels.(heights) should only be depicted if this is necessary to improve understandinig of

4)

notbonnd taolauation lavalc
HetBoHHt

Pipelinte

Faa R 272
SO CITo TOCTC Y o tIoT e v eToT

5.6 Limits

For indication limits of materials, supplier, or battery limits, see Figure 7. The information can be placed
inside or outside the symbol.
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Figure 7 — Indication of limits
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Annex A
(informative)

Examples of flow diagrams for process plants

The Figures A.1 to A.6 in this Annex are only examples of the flow diagrams described in this part of

ISO 10628: thairtachnical contantic nat+ho oot Afthic nart AF1CN 10£2Q
reaeteenHear-conteRtisHoettne-Sunjec SpaFtetoY-—TrovoLe-

Due to the high reduction of the diagram examples, some information e.g. designations are not compleftely
shown in oder to secure reasonable readability.
Additive Waste gas
E> Crushing Waste gas
scrubbing
il Dissoluti Intermediate inal q
Raw materia issolution product Concentrate Final product
g Dissolution Reaction Concentration Distillation E>
Sojvent Solvent Recycle
Recovery
Waste water Residue
Figure A.1 — Block diagram with basic information
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Additive
(25 kg/h)

oy

Waste gas

(10 kg/h)

|:> Crushing

Waste gas

scrubbing

Raw material
(1545 kg/h)

Dissolution
(2 580 kg/h)

Intermediate
product
(2570 kg/h)

1SO 10628-1:2014(E)

Concentrate
(1515 kg/h)

Final product|

(1500 kg/h)

Dissolution

o>
o>

Solvent
(10 kg/h)

Reaction >

1 MPa
200 °C

Solven

(1000 kg/h)

t

Concentration

Distillation

o

Recycle
(1055 kg/h)

Recovery

Waste water

O

(55 kg/h)

Res]due

O

Figure A.2 — Block diagram with basic and additional information

(15 kg/h)
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13 kPa
105°C

Vacuum

W3

> )

Brine, -15 °C

w2

/r’ > ) Cooling water, 20 °C

station

To waste aif treatment E>

24
Concentrats v
o | !
From cancantration uni | §
13 E
] B1 8
L wb
piP2 —
w1
team,
; > B2
1 MPa Ce B3/B4
Final product
e
(15 kg/h)
/‘\ To storage tanks
\/ To bamel
P3/P4 P5IP6
Operation: 8 000 h/year
All pressures are absolute pressures
Product "X" 12 000 tlyear
Distillation
Process flow diagram
{Drawing No.) };
I
NOTE Alternative designations for devices and equipinient with backup redundancy can be assigned uping

suffix letterfs (e.g. P1 A/B).

Figure A.3 — Process flow diagram with basic information
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Flow No. 7 7 3 ) 5 3 7 g 9
Product Goncentrate [ Syeread Recycle Distillate Final product | Final product o o Residue
Fluid X kg 1363 3400 2046 1363 1363 1363
Fluid Y Rg/h 137 341 204 37 137 137
FluidZ ko 3500 B 15
— K 1515 3750 2250 1500 1500 7500 3500 15 15

owrate mh 721 312 187 125 720 720 25 0,07 0.01
Operaling pressure (abs) kPa 13 13
Gperating femperature °C 80 705 700 00 0 58 T30 T30 30
Density g 1250 7200 7200 7200 1250 250 T400 7400 7500

N,
oX Y
(SN
< ‘;Vé —l Brine,_15°C
m I
@ 11m’h
2\{)\/22 — [Cooling water, 20 °C
! ﬁ
| g
™ Fo 35 m/h
N4 ——24|
=
21200%9000 (—= =— +

W5/

To waste air
treatment

B1
063m*
Steam, 3,1 MPa
W1
15m?
P1/P2
5m’h
30m
T N

Codling water

/
NV,
Hel

Cooling whter,
o
wm®
3, 5@
>
x

B
To incinerator < >

Operation: 8 000 hiyedr
All pressures are absqute pressures
Product "X} 12 000 tiyear
Digfillation
Process Jlow diagram
No.)
I

To storage tanks

—

(Drawin

Figure A.4 — Process flow diagram with basic and additional information
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