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This standard was last reviewed and confirmed in 2015. Therefore this
version remains current.

Buy this standarc

Forms one part of four which provide a universal means of communication between the Format Language

various interests involved in the design, manufacture, installation and operation of

measurement and control eguipment used in the process industries. This part establishes a & PDF |English v |

symbols system for use in depicting the basic functions. The system has been limited to the —
4 4 5 & y Paper |English v |

identification of instrument functions and does not provide means of illustrating specific
instruments. The definitions are used solely for the purpose of application and

understanding of the symbol system. U
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FOREWORD

1SO (the International Organization for Standardization) is a worldwide federation
of national standards institutes (ISO member bodies). The work of developing
International Standards is carried out through ISO technical committees. Every
member body interested in a subject for which 2 technical committee has been set
up has the right to be represented on that committee, International organizations,
governmental and non-governmental, in liaison with 1SO, also take part in the work,

Draft International Standards adopted by the technical committees are circulated
to the member bodies for approval before their acceptance as International
Standards by the 1SO Council.

International Standard 1SO 3511/1 was developed by Technical Committee
ISO/TC 10, Technical drawings, and was circulated to the member bodies in
October 1974.

it has been approved by the member bodies of the following countries :

Australia Hungary Romania

Austria India South Africa, Rep. of
Belgium Ireland Spain

Bulgaria Mexico Sweden

Chile Netherlands Switzerland
Denmark New Zealand Turkey

France Norway United Kingdom

Germany Poland Yugoslavia

The member bodies of the following countries expressed disapproval of the
document on technical grounds :

Canada
Finland
Italy
U.S.A.
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Process measurement control functions and instrumentation —

Symbolic representation —
Part | : Basic requirements

0 INTRODUCTION

This Internatsanal Standard has been devised to provide a
universal means of communication between the vaious
interests involved in the design, manufscture, installation
and operstion of measurement and control equipment used
In the process industries.

FAequeements within the industries vary considerably, and
in recognition ©f this, this Inwenstions! Stendard is
presented in theee parts as {ollows :

Part 12 Base requitemants (dracted towards the needs
of those whose prime interest is in basic measurement
and control means|,

Part 11 ; Extension of basx requirements
Parz 111 : Detalled symbols
The theee parts 10g9ther are intended

3l 10 meet the requirements of those who, passibly
employing mare sophisticated memurimunt and control
maars, may wish 1o depict such aspects as the
measurement techmnques embodied o 3 particulyr ing
trument, or the means — hydraulic, preumatic, electrical,
mechanical — used for i1s actuation;

Bl 1o provide standard symbolic representation for
process measurement control functions and instrumen
tation. These symbols are 0ol intended 1o replace
graphic symbols for electrical eguipment as contained in
1EC Publication 117,

1 SCOPE AND FIELD OF APPLICATION

Part | of this International Standard estabishes a symbok
systemt for use in depicting the basic functions of
measurement and control eguipment in relaticn o the
plant with which it is associated. The system has been
intentionally limited 1o the identifcation of mstrument
functions ard does not provide means of illustrating
specitc Instruments.

2 DEFINITIONS

The following definitions are used solely for the purpase of
his Internations! Standard to 2351 In the application and
understanding of the symbo! systam

21 point of measurement : The point in 2 process at
which 3 messurement is or may be made.

2.2 instrument : A device or combination of devices used
directly o indirectly 10 maasure, display andfor contra! a
variatie. This wrm does not apply 10 internal components
of the instruments, for example resistor or receiver bellows

23 panel-mounted instrument : An instrument that &
mounted in & group normally accessible to the operalos

24 locally mounted instrument : An instrument that o
not panel mounted.

25 correcting wnit: The unit comprising those elements
(sctuating snd correctingl which adjust the coeracting
conditions, In responds to a signal from the controller.

26 actuating element : That part of the correcting unit
which  adjusts the coreecting element, for example a
response 1o 3 signal from the controller,

2.7 correcting slament : That part of the correcting unit
which directly adjusts the value of the correcting conditions.

28 alarm : A davios which is intended to attract attention
to a defined abnormal condition by means of a discrete
sudible andfor visible signal, but which does not itsil
institute corrective action

29 set value : The value of the controlled condition to
which the controller is set

1SO 3511/1-1977 (E) 2

3 SIZE AND OUTLINE OF BASIC SYMBOLS

Tha symbol requirements given below have been acapted
10 pravide for legibility and ease of drawing. 1f diagrams are
10 be photographically reduced, then these sizes should be
correspondingly larger.

3.1 Point of measurement

The symbol is & thin line connicted 10 a flow line o¢ 10 @
plant equipment outline. If not connected to an instrument
symbal, an identifying letter shall be placed close to this
10 designate the messurable property. The letters used shall
comply with the table.

The location of the symbol shall be functionally carrect
and placed in the correct process sequence but need not
illustrate the gecgraphical pesition.

However, where it is desirable, for clarification, to identify
the locatson of the point of measurement within a plant
equipment outline, 3 small circle of approximatety 2 mm
diameter may be used a1 this pednt a1 the end of the thin
fine as shown in the figures in 6.1.7 and 6.9.

3.2 Instrument
The symbol comarises :
— a thin line circle of spproximately 10 mm dismeter,

~ @ leter code showing the praperty measured and
function {see clause 4).

A number may be Included 10 facditate identification,
Where the letter code/identification number camnot be
ccommodated within the circle, the circls may be beoken.

3.3 Pancl-mounted instrumsent

Toe symbol is 4 thin hne circle of approximately 10 mm
dizmeter with a horizontal thin line across it. The line may
be located at any height within the circle.

-

NOTE — For s inpirument mounsed inude 3 control Senel, the
sbove aymbol may include & second hacizontsd hine.

34 Correcting elesnent

The symbol for & correcting element of unspecifiad type is
an equilateral triangle with sides of approximately 5 mm

length

Wnen the type of correcting element & known, established
symbols depicting particulas correcting elements may be
uied, for example for avalve :

—DG—

35 Actuating element

351 A i actuaring el

The basic symbol is a thin Line circle of approximately
Smm camater, with a thin line to connect it to the
correcting element symbal.

?

382 Auromatic sctuating element with integral manual
Actuating slement

The letter H shall be inseried in the circle it the is 3
manual 2 well 2s an autematic facility for positioning the

correcting unit

353 Manual actuaring element

Where there iz only a manua! facility for pasitioning the
coerecting wait, the symbal consists of a semi-circle of
approximately 5 mm dismeter beneath 3 l@1ter H, with
a thin line 10 connect it to the carrrecting element

¥
36 Cormecting unit

The symbol is the combination of the symbols for the
actuator and the correcting element, for example :

F



17 A o ol "

Response of the actuator to failure of thu actuating energy
may be & d by an additional d, il hare
for the particular example of » controo valve.

— Control valve opers on failure of ctuating energy

= Control vahe closes on fallure of actuating energy ;

— Control vaive retains position on failure of actuating
enegy |

- A combination of the abave symbols could be used
1o indicate the safe and permitted direction of deifs :

4 LETTER CODE

4.1 Identitying letters

The purpose of the instrument shall be defined by a ke1ter
code contained withen the instrument symbol circle; this
letter code shall be corstructed on the following D :

4.1.1 The fiest detiar shall genote the measured or
initisting vaciable, and shall be in accordance with column 7
of the table, but should be modifed, if necessary, by the
addition of a letter in accordance with column 3,

412 Succesding letters hall be in accordarce with
column 4 of the table.

413 Where there are two or more sucoreding Riters, they
shall be placed cew after the other, in the sequence IRCT
QS Z A. |This does not apply 10 the ieTtes cor d

1S0 3511/1-1977 (E)

494 For the use of the letter H to denate HAND
{manual) operation, ses 3.5,
42 Qualifying letters

Where it @5 required 10 denote HIGH or LOW, the
quaiitying letters H or L may be used in asocistion with
the instrument symibiol (sae 6.1.5 and 6.1.8).

5 TYPES OF LINE AND ASSEMBLY OF SYMBOLS

B.l Tvm of lime [see uso ISOIR128 Engineering
)

g — Principles of pe

Tha types of lines used in the symbal system shall be 2¢
follows, it being | for a contimuous thick line
to raprasent the flow line of a process or the outling of a
plant vessel, ec.

511 The symbol for an instrument conmection to a
Process is a continuous thin line, thinner than the lines used
10 delinsate the plant,

Qo

5.1.2 The preferred genersl symbol for an instrument
signal line 12 2 continuous thin line, having a stroke repeated
Along its langth. These strokes are inclined at approxirnately
60 to the line.

e h

Alternatively, a continucus thin line without strokes may
be used whare there 15 no risk of confusion,

Instrumwnt signal fines shall be drawn thinner than process

(P**O@—O

NOTE — No sttempt is made in tha part of thit internations
Sundad 10 d-umw-h betwren Tyoes o imtrument ectuation

1o the medifiers in column 3 of the table.) The letter | mw
be omitted in the case of a seif-indicating recardes

1) At prewent undler revicon

{tor ! and 2ydradicl, such o distinction
being y for an 3 of the & of the
instrumensanon

1SO 3511/1-1977 (E)

TASLE « Letter code for

“4

Fire loctar 1!

Succeading lectae)

Masgirad or initting veeiable

Diwley or ouper functicn

Aarm

Conroiing

Density

Ditterence

Al electrcal varisies?

Flow raee

Gaugng. poption or lengeh

Tla|wmloln|=|»

Maed masusily iniveted) oderated

Inscatong

Scan

Time e te programee

Leve!

Mowsture o humah ry

Usars’ choiced!

Users' chosced!

Pratsure or vacuum

pivjo |z |2 |r|=|~

Quality @

For axampls Aralyus,
Cuncentration,
Conductvity

Imtagrace o wtalize

Ima8)rating of symmating

Nycleyr radation

Recording

Speod ot frequency

Switching

Temperature

Trmwmiting

Myitvarabied!

Vigcenity

Vet o force

Unclassitind variabied!

Ugers' choced!

NI |x|F|<|S|~|=nn|D

Emergarcy or pafery acting

11 Upper cawe heiters thall be used 107 the meauired o innisting vwistle and succosding letters for cisplay or cussut lunztion. Upper caw
Tetters are preferied o MOddiers, but ower care letters mey be uwes o this faciinstes uoderstending.

21 A note shall be eckded 10 specty the oropsty messured.

3 Whee 3 uper has B reguirement for measured o InTiating varisbiles 1o whaeh letters have not Seen sllocated and which are reguired for
repatities upe of & Parlicular CONTIBEL, the letters aliocated 1o Users' Choice muy be saed provded that they are isestilied o aelined for o
particular messured OF iNitiaNing variabile and reserved for that vera e, Woere o user Nd & rEQUFeMEnt 406 & Mesior ed OF Mibatng viriabie that

may bt wsed tither ONe 0 10 3 limited extent, the letter X may be wsad orovided That it bs sultably idenmified o oetined.

40 The letter U may Do used nstead of a serss of Tirst letters where @ multiplic

Ll

v Of inguts repr

g d o warmbles feed inn0 3 single
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6.1.6 Level indicator — locally mounted. otherwise be ambiguity as to the nature of the property

5,13 Crossings shall be shown thus : 5.5 Position of qualifying letters

) tr d. {See also les uncer 6.7.]
uitying s, whwn ned, may be ploc i o POTN T A e et i
symbol circle, or outside the symbaol circle and adjacent of any physicsl COANECTIONS 10 The vessel,
toit
rfemmrgn
6 EXAMPLES OF USE OF THE SYMBOLS
PT
6.1 Indicating, eding and alarm i Plant _@
vessal
and junctions thus : 6.1.1 Flow rate indicator — locally mounted, ———
3 6.3 Automatic controllers
Flaw rate recording controller adjusting valve. Irstrument
panel mounted.
€.1.7 Level indicator — locelly mounted — point of
measuremant inside vessel.
The diameter of the connecting dot shall be aspproximataly
five times the width of the associsted lines. 6.1.2 Fiow rate recorder — locally mounted. 2 @
Y,
514 Where it is y in il ing lex systems Pt .

to Indicate the direction in which information is flowing, o
arrows shall be sdded thus | = Pad

B

6.2 Position of function-identitying letters

Thasn shall always be placed inside the circle and, in the
case of panel-mounted nstruments, normally above the
horizontal hine {except as provided in 5.4). Thay shall
be srranged @ accordance with the requirements of 4.1,

© <,

6.3 Postion of identifying number

It sequired, the identifying nimber may be shown either
inside the circle or autside the circle and adjacent to ir,

When shown inside the ciecle, the aumber shall normally
be below the identifying letters and, in the case of panel-
mounted instrmants, below the horizontal line (except as
provided in 5.4).

5.4 Alternative arrangement

An alternative arrangement of identifying letters and
numbers within the circle may be vmd provided that the
measured or initiating variable letter is placed at the left
side of the upper part of the ciccle,

6.1.3 Carductivity recorder — panel mounted,

a Conductivity

6.1.4 Pressure differantial recorder — locally mounted.

6.1.5 High pressure alarm — losally mounted.

@n

6,18 Locsl low pressure alarm  with  simultaneous
emergency action of coerecting unit,

6.2 Blind itters (neither indicating mor recording]

This symbol should only be used where there would

64 Integrating instruments

Indication and control of guentity tramfer, for example
o rotary water-mater with shutoff device. This doss not

control the rate

O
By

Record and control of fiow-rate with summation of
volume.



6.5 Multiple display

Whare it is necessary to show that & measured value is to
be displayed in more than oae place, the instrument symbal
at the point of may be suppl ted by
further appropeiate symbols, thase being connected to the
symbal at the point of measurement by thin hines.

(i)

Prant N2

In the moee general case where it is important 10 show
multple measurement and control functions explicizly,
theie may be repeasented by individual instrument and
correcting unit symbols with appeodristes  connections
by thin lines, Examples of this procedure appear under
6.7, 6.8, 6.9 and 6.10.

6.6 Multipoint instruments

Where a multpoint Instrument Is 1o measure the seme
physical property a1 8 number of points, the appropnate
nstrument symbal shall be shown at each peint of
measuremant

NOTE = A numberg $ystem™ s selesddry 10 rdlete each paint
of meswrement 10 the Darticular MTipomt instrument. That

own in the following axample should not be regwded a5 e
netondlly recommended, bot hnn been included 1o indcate one

possitie method of numberng
.
. ding 23/
| i T

24

6.7 Multivariable data

6.7.1 General

Where a single instrumant, for exemple a 3pen recorder or
a data logger, is to measure a number of different phyysical
properties, it can be included in the disgram in one of two
ways.

1S0 3511/1-1977 (g}

For a smple system the symbol may be connected
individua! instrument o measurement symbols, b

In a more complicated instalfation ar one which does not
lend itsalf 1o such 2 layout, the symbal tor the multivarishle
data receiving cavict may be d at esch i

instrument symbal, being connected to the usual symbol -

by a thin fine. With this type of presentation, explanatory
notes, which may of mey not be on the flow sheet, are
essential; for example, PRC in the following diagram
denotes an nstrument which does not have a transmitting
function,

1SO 3511/1-1977 (E)

6.7.2 Auromatic scanning

Where the data logger has automatic scanning facilities, this

shall be shown as follows :

Puant

i

638 Ratio control imtruments

A controller hokling a ratio b wo flow
rates both recorded.

6.9 Cascade control

Where one controlier provides the cammand signal 10 ane
or more ather controllers, the msrrument symbols shall be
connected by a thin line.

O FIC

6.10 Muttivariable control systems

Whara & combining device symbalized, for examole, by UC
UIC URC, receives signsls from two of more instruments
and selects from these or combines them to cperate one of
more correcting units, the assembly of the symibols may be
aranged in one of 1wo ways,

NOTE — In complex systerms, exalanatory nots on the fiow sheet
are uuwly necesiary
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For a simple installation the combining device symbol may be connected by a thin line 10 other instrument symbols.

Plant

In 8 more complicated instaflation or ook which does not lend itself ta such a layous, the symbol for the combinng controller
may be repeated at aach instrument and correcting unit symbod, being connected to the usual symbaol for these elements by a
thin line. With this type of presentation, explanatory notes, which may ar may not be on the flow sheet, are essential

54
=) (4% .

-O-®

)
Y

i

O—- 5) }%oﬁ«

i
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6.11 Programens control 6.132 Lecal (inginct] sdjustment of a correcting wnit,

Flow rate recordercontroller whose set value & autor
matically adjusted 1o & predetermined programme in tene,

6,12 Time-cycle operation 6.133 A it ing el
acluating element,

Three valws sutomatically actusted according to a
predetermined programme in time, two valves being
actusted sirwltaneously,

eO

6.14  identification of peints of measurement only
£.13 Hand operation

A point In the plant where provsion & made fol
measurement [for example, of temperature) but to which
no nstrument is permanently attached

|

6.13.1 Remote adjustmant of the se1 value of a controller
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Foreword

190 (the International Organzstion for Stendardzation) is a workdwids federstion of
national standards bodies [1ISO member bodes]. The wark of developing International
Standards is carried out through ISO technical comynittees. Every member body
imerested in 2 subject for which a technical commities has been authorized has the
right ta be represented o that commitzee. Internationsl crganizations, governmental
v non-governmental, in lisison with 150, also take part in the work,

Dratt itarnational Standérds adoptad by the technical commitiess are circuiated 10
the member bodies for approval before their acceptance as Intamations! Standards by
th 1ISD Council.

Insernational Standard IS0 3511/2 was developed by Technical Cammittas 1ISO/TC N0,
Tectevcal cvowings, and was circulated 10 the member bodes in May 1983

It has been appraved by the mamber bodkes of the folowing countries

Australia india Sweden

Austria Italy Swizerland
Belglum Japan United Kingdom
Brazil Netherlands usa
Crechosiovaka Norway USSR
Guerraeyy, F.A Poland

No member body expeessed disapproval of the document,

e Geashicalaumbels faci

UDC 744.43:62-52: 003.62 Ref. No. |

Descriptors : technical drowing, praghic symbols, measwing instiument, contral devices, adfasing systens

150 3511-2:1984 ere

Process measurement control functions and instrumentation -- Symbolic representation --
Part 2: Extension of basic requirements

This standard was last reviewed and confirmed in 2015. Therefore this
version remains current.

Buy this standard

Forms and extension of part 1 which is limited to identification of instrument functions. Format Language
Includes additional symbols and is intended for the communication of measurement and
control fuctions among instrument specialists and other engineers involved in vessels, < POF [English v |

piping, layout design and operation. The definitions given in ISO 3511-1 apply equally to
this part.Messen, Steuern, Regeln in der Verfahrenstechnik; Zeichen fiir die funktionelle
Darstellung; Teil 2: Erweiterung der Grundforderungen

Paper [English v |
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Process measurement control functions and
instrumentation — Symbolic representation —
Part 2: Extension of basic requirements

0 Introduction

This | sonsl Standerd hes been Gevised 10 provicde @
uriversal means of commurication among the various interests
Involved in the design, manufacture, instalation and cperation
of magurement and contral wed in the o
Gustries.

Requirements within the industries very considerably; in
recognition of this, this Intemstional Standard is presented in
four parts, as follows:

Part 1: Basic regui Id d rcds the needs of
those enploying waly simple 15 and
contral means|

Pan 2: Extersion of basic requirements.

Part 3: Detaled symbols for instrument inerconnection
dagrams.

The symbols are used on piping and instrumentation disgrams
and engineering line diagrams.
2 Reference

|EC 11715, R ded e symbols hical sym-
bals - M?i'!ﬂnrvbwcd«mmﬁ

3 Definitions

The definitions given in 1ISO 3511/1 equaly apply to this part of
IS0 3511,

The tollowing definition also apples:

3.1 sensing element: That part of an instrument loop that
{irst senses the value of a prozess varable and that assumes a

Pant 4: Basic symbols for process computer, interfacs, and

shared display/contral functions. ¥
The four pans together are intended ta:

2l mest the roquirements of thoss who, possibily srploy-
iy mare sophisticated measurement and control mesns,
may wish to depict such aspects as the messurement
wchnigues embodied in a pamcual Inummnm Dl the
menns — hydraudic, r -
upad for ity BCluaton;

bl provide standard symbolc representation for process
meisuement contral functions and Fstrumentaton. These
symbols are not interded 10 replace graphicel symbols 1o
dectrical squipment & © ined in IEC Publcetion 117,

1 Scope and field of application

This part of 1ISO 3511 is an extension of part 1, which is limited
0 identification of wstrumant funclicns,

This part of ISO 3511 mcludee sdditional symbols and & in-
1ended for the communi of vent & control
1 among | ialists and other engineers in-

pred L and inteligible state of cutput.

NOTE « The sensing elemen: may be separate fom or ntegral weh
another fanctional @lement of o oo, but shauld be given an individua!
tag numiber andy il i1 is separate.

Exwmples

Whete B directconnected gressuse mansminter has an esegral
Preasurne-aensitve gement, the combined dement nd Larainer
aeanmbily shal b tagged PT.

Wesre 80 external p ol i ©wa i, the
presmure coll shal be tagged PE and fhe transittee shal! be tagged PT.

4 Letter code

4.1 Identitying letters

The function of the instrument she'l be defined by & lotter code
included within the instrument symbol circle.

4.2 Basis for the letter code

Tha Wtwer code is built up similarly 1o the ketter code for basic

ymbols given in IS0 3511/1 but the tabie extends the letters

wolved with vessels, piping, Ilvom design and

fable for use,

1SO 3511/2-1884 (E}

Table — Letter code for identification of instrument functions

NOTE — Entries in mormal type ave identicel with the entries in the tabi of 150 351171, Entries in halics indicate the supolementary symbals,

1 2 I 3 4
First bactar'! Swcceading latier!
or Initiating varinbl Moditier Display or owtput functions

A Alarm

8 Osplay of state Hor example,
mone runningl

c Conoroling

2] Densey Ditterence

E Al electrical vasiabies Sensng sdement

F | Fowrae Ratio

G | Geugng, position or lengeh

H | Hand Imanualy insated| operatnd

I Indicaong

Jd Scan

K Tirm r S PrOgIaMMe

L Leved

M Moistoee or rumdity

N | Usar's chooe™ s = User's choce™

0 | usar's choce> o o

" h-—m o Vatuum Teat-pant conoesnon

a Dumr”

for weample Analyss rosgrae or totatze Integrating o summasng
Conzentration
Conductvity

N | Noskar radation 5 Recording B

S | Speed o freguency Switching

) 1 Tomperatws g Transmeng

U | Mubvaratie® MMM wal

v Vaccaity Vinve, dirmper, foowee, actuatng
alamant, unapeciied covecing
ot

W-yf o force = it -

X | Undessitiod vanobies® Unchassiied fancnions (for examply

corhoderay fube/
Y User's choice® Componing relyy, relsy
z Emargency o sdaty acting

1) Upper case lemers shal te wend for the messured o initialing viriabie and succeedng lesters for cheplyy or cutput fnctan. Uppaer caan letiers are
prefared 1oe maditiors, but lower coss letsars may Bo used # tha Licklels andestanding

21 A note shall B¢ added 10 specity B0 propecty messored.

* Wrm-nummalu:uumemlovmwwornunwwluunmm\hmumwnolbmuloumdud--mavmam«tumm\um-
particuler cuntract, the ktters alocated 90 “User's Choos' may be used provided hat They ave idensfied or defired 100 & particdir measured or
hating vanably and reserved for 1haT varnabie. Whare 3 user hias a racudre=ant for s measured o inwating varabie that may be used eith: once 01 10
2 limited extent, the letser X may be wsed geovided that it s suitably iermited or defined.

& The letier U may be usad instead of # series of frst Wilees where 2 ipicity of inprats sepe ing dissimilar vorlaties feed into 3 singh unt.

KOTE — Whaee it i necessary 10 denote HIGH or LOW, the qusitying lattars H or L misy be used i assodiation with the irstrement symbol, Other k10
sers mary bo uned, for example for deviation, 10r rate of change. bt thess shall be detned on the drawing rather han In 1he tatie




5 Instrument signal lines

5.1 Ehectical [E

—

5.2 Preumatic (A)

A A
LAY LA
53 Hyvaule L)
, "
& —=
54 Cspllay
A3 LV
" kY

65 Conducted radation lradio waves, visbie ight|

A4 i1
77 77

6 Primary elements, correcting elements,
and actuating elements

KOTE — In cases whare 1t 5 rmoassdry 10 use desadl symbas in func-

senal dagrams ¥he syrrbols shoukd be as gven 0 150 351173, uerph
tying if possivle. Expmples ate 35 follows.

6.1 Flow primary clements

6.1.1 Qrifce plate

1S0 3511/2-1984 (E}

6.1.2 Ventwi wbe

613 Noxze

iioaiie

6.1.4 Variable srea meter

[

6.1.5 Tubine meter

+O)

6.1.6 Volume meer — general

O

6.1.7 Any other flow primary element

JO

1SO 3511/2-1984 (E|

6.2 Level instrument connections 626 Leve! conrol valve — mechanical linkage

6.21 Integrally mounted instrument, foe example walded-on

63 P 9 self d

6.22 Instrument with single connectiaon, Tor example internsl
flcat type

6.3.1 Pressure reguiatar with smemal tap

6.32 Pressure regulmor with exemal tap
62.3 instrument with two connectians, for exampie external

daplacer type

6.2.4 Tank gauge-ficat type

10

625 Tank gauge-flost type, top-mounted

1

6.3.3 Differentis-pressure regulator with externa! taps

i

6.4 Actusting elements

|wiwee it is desired 10 show the type of actuating element)

6.4.1 Dispdvagm actustor

& o




642 Diaphragm actustor, peassire-balanced

6.4.3 Ratary motor actuator

6.4.4 Solenod actuator

|Prefemed side relationship 1:2)

645 Pswcn acluator

(Preforred side relstionship 1:2

|

6.4.6 Sclenoid actustor with reset Imenus)

g,

IS0 3511/2.1384 (E)

647 S d with resat [, 0 whectrical)

Dore

7 Local control panels

lnstruments on local cantrol paneis can be specifiad by an addi-
tional horizontal ling acress the symbal,

S

The particular panel can be identified by & note slongside the
symbol, for examgple:

(nmo'
Nz A

Services
Fiow recorder on the ser-
— e
vices panel

Pressure indicator on the
compressor pane

8 Signal modifiers, annlogue

Lowar case letter designations (for examgle 31, @21 are standar
dizod values of signals, shown for descripthe purposes anly.
Thery see not pan of the symbal. Othar arehmatic funcuons

may be smiary treated. Upper casa letrs (for example Z)
represent signaks without spacific vies

8.1 Acdition

Far exsnple, fiow signals

dr +
2 di +3dr+a:
a3

1SO 38511/2.1984 (E)

8.« Root sxwaction (squers roct)
For examgple, flow signal

acf va

8.3 Umitation of cutput when a hanc-set high-imit value is
rsuched (sama a3 salecting lower sigrall

For examale, temperature controlier signal

whond: < 81then = &
whenas > gathenZ = &

8.4  Umitation of outout when & hend-set low-Imit value is
Rpched (30mM0 a8 selectng Nohe sgne)

For example, terrpersture controker sgnal
whan & < 8:thanZ » &2
when & > gzthan 2 = &

&

B.E High-signel seleczar
For example, presiure signale
when g > 81then2 = @
whnon g < BythenZ = &

ai

Q).

8.6 Low-signal selector

For example, pressure signals

when 81 > axthen = a3
when 8y < g3thenZ = o;

8.7 Reversing reley
For axample, pressure signa

2«1 -
Reverse

: a @ z

B8 Volune booster

For examp'e, level controlker signal

8.9 Gain or attenuation relay

For axample, flow signals

7
2 @o' 5 0752
3 d 3a



8.10 Characrerizing relay f (x|
For sxample, flow signal

fix) £l

Ia(:) o)

8.11  Digital-to-ansicgus or snsiogue-to-Gigitsl signal con-
verlar

For example, pressure signals

3 (sgiad .0 IA @ (analogual

AID

a (anague) . 2 laghell

8.12 On-off reley 10

For example, 1empersiure ansicgue input signal with binary
output signsl

=0

2 larsogued ( ) 2 Ibhary

8.13 Giasreley . + or —, representing refdys respactively
for plus-or-minus aciustadiity, for sddition, or for sudtrection.

For example, flow signal, with adastabie plus or minus bies, &

9 Binary logic

Tre batic elements 8 “and”, “or”, “nat” and “time lag” ard
these shab hawve rectangular symhols in accordance with
IEC 112415,

180 3511/2-1384 (E)

10 Action of binary signals on analogue
signals

When an irgut anslogus $gral A is nfiuenced by & binary
1ignal 8, the outout ansicgue signa’ Z can

8l rewin the last value; or

b sssume & precetecsnined minimum velue; o

¢l assuma 0 predetermined maximum vakue; or

d) sasume some othar pradeteemined valus.
This may ccour in both the 1-sate and the O-s1ete of the binary

sgnal, Diagrarms are shown with siscuice! signals but are
atherwise typical for all signas,

Whete A", "Z7, ete., appes in the sxamples, they are not 3
pirt of the symbol, They are thers foe clarty of the symbal,

101 Whan8 = 1, thenZ = A. When B = 0, then there ere
four possitilities as falows:

10.1.1  Z retains the las: momentary vaiue (N)

B
=N
A —E Z
0.1.2 Z assumae the minimem value
B
A i B
-
0%

1013 Z assumes the maxdmum vslve

_ 7:=100%

A Y b

100%

1SO 3511/2-1984 (E)

woad Z ap

mined value, for 0%

>

L 1::0%

0%

0.2 WnenB = 0,thenZ = A, When B = 1, then there are
four poasibiteies, as follows :

10.2.1 2 rewains the last momeatary value N

~
|
=

10.2.2  Z sxsenes the minimum value

0%

1023 Z assumes the maximum value

A o 22100%
N

100%

10.24 Z sssumes a predetermined value, for exsmple 70 %

A . 7=10%
e

0%
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Foreword
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Standards ks carriod out theough IS0 technical sommittess  Fusey mambar hevly
INBIESI8 in 3 SUDieCT Tor which 3 technical commimee has been autharizes has the

Process measurement control functions and ight 1 bs rpresented on the commitne Inimationel srgeiestons, govermenta
. . - . and - mantal, in lisison with 1SO, ako take part in the woe
instrumentation — Symbolic representation — - govarnme . b
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Part 3: Detailed symbols for instrument interconnection kit thetedbin ittt s

diag rams the 150 Couni.
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Buy this standard
Forms one part of four and specifies symbols which show, by detailing the components, the Format Language
external connections between units of equipment. These symbols are not intended to )
replace the graphic symbols contained in IEC Publication 117. the diagrams may employ v POF English v
single line or multi-line representation and be combined with, or replaced ty tables, Piid (Enalish v 1
provided clarity is maintained. For further assistance see IEC Puplication 113 Part 5, Lk 88sh
Preparation of interconnection diagrams and tables.
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., Frinea In Swizerer



INTERNATIONAL STANDARD

150 3511/3-1984 (E)

Process measurement control functions and
instrumentation — Symbolic representation —
Part 3: Detailed symbols for instrument interconnection

diagrams

0 Introduction

This Internatianal Standard nas been devised 10 provide o

1 Scope and figld of application

mswl Ul 130 3511 speuities instrument aymbobs for uae on

universal rmsens of Lunassealion among the varicws &

B diagrame ueed for the dosign, instalatinn, sevl

invoheed in the dosign, facture, i ion and ap
of measurement and rantrel eamnmsntlsod ¥ INe [prooess In-
oustrEs,

Rw-uuuvu within the nd ary "
rocognition of this, this Insernational Sesadant & nrmnteu n
fruw parts As tolkaws:

at &0 CONANOE SYSTRImS.

These detaled eymbaik 206 nat normally Intendad 10 draWINas
et use e functionyd symboly wiven in 150 3G11/1 and
150 3511/2. lowewer, the symbols cpecified in this part of
150 3511 chow, by detailing the rampanenis Tha axternal con-
rections between unns of equipment.

Infremation on the Internal CONMACHCNS 0 UNITS IS NOT normaly
h:luded but rulurmass 10 the appropriate circuit of wirng

Par 1: Basic requi {di d by the nocda of
thooe employing comparatively cimple and
contral means)

Pan 7' F 1 DY basC f

part 3: Detsled symbols for kmstrumad mleiconoection
Wayrana.

Pat 4: Dosic symbels lor prooees computer, ntartace, snd
ghared deplay/contral furesinns 11

Tha tour parts 10getNeEr are imended 10:

al e U giiments of those who, posadly employ
ing mare sophicticated meskurémant and contral mAss,
may wich tn dapies such as e

echnicues embodied In o pelivule instrument, or the
eans — hydraube, prcumatic, electrieal, mechanical —
weed for its actuation;

bl provide s sled ot ion Sor p

measromont cortrol functions and imstrumentatinn Thesa
kammmmmmmwmmcwmwsm
Gm mm s u.!llnmul in EC Mlmkm 17,

Aods

i ¥

1) At present & In2 308 Of draft.

20 Thic rule hae been adnprod prmasnnady antil such tme as sechnCal ComenTiee [S0/TC 10 prepere an

may be peovided,

Viban an imatrument is composed of moro than ane functionsl
pan, the difforont syminke may ha combined, tar examele.
reconder Conroder.

Tha dmensons of 1he SYMOOIS are unspecified, pruvivy
rulio Ul U side leragths is maintained aeceding to this part of
10 BN

H not otherwiae stated, contact symhale shvaiid ba shawn
apen.

1he Iams may employ single i ur irsdtibie sepiesenis-
tion &vd may be combined with, or roplocod by tablee, pro-
viding clarity is maintaned

For furthor assmtance, s IFC Publication 114 Vart 5. Méoas-
non of inzercannecnion dagrams s (el

2 Definitions

The foluvwing Usfinilicns are used achly for the purpoocs of
this pert of 1ISC 3611, to seciet in tha application and undar-
stancing of tha symbol systermn.

N5 b afee Spage sampe. Aocess the il verdon online.

IS0 3511/3-1984 (E)

2.1 point of measuromant: The point in 3 prococs 3t which
A meda et ® e iy ha made

2.2 instrument: A dovice or combination of dovices 1sed
Greclly Of INGIECOY 10 ME3sure, OiSolay and/or contral a
varisbde. This term does not apply to intemal components of
the inetrumente, for axample racictor or recever bellowe.

2.2 panol d | . that ic
mmadnaarunnmnalvmmmlhma

24  loeally mountad instrismant: An instrument that is nnt
pangl mountec.

2.5 correcting unit: The unit comorising Thass elaments
(actusting avd covrectngl which adjust the correcting con-
diices, in reaponse to a signal fram tha consraller.

26 actuating olomont: n-a pwt of the cormcting urt
which Adjises the oy tor A RENONSEA
10 3 signa from the comroder.

2.7 comecting element: That part of the oarecting unit
which directly adjusts the valus of the corecting conditions.

28 alann. A device which s ntended 1o 1bact altention o
o dofinod abnormat condsion by meane of a3 diccrote audible
and/ar vishie 2ignal. bot which does not itsell instinsde ooree-
uve cthon.

2.9 setvalue: The vinue of the comraled condhion 1o which
the controller is aet.

210  imerconnection disgram: Diagram representing the
connections bebasan tha diffarent urits of an installation.

3 Symbols
Use of
No. Deacription or upl“ﬁﬁm‘bﬂ Symbet
31 Fow uieads
3 NON-COMVRITING InSTuments Daamphes : PUGSGN, Moy,
counters

3199 Bosu apnkmd

| Prefecred ratic of adea 1 : 2

SLLLT | EQRC SyMOCt win

gy e pdeosd on gy Lk

3112 Indiconze

Arcow pointe upwarde te loft

FH

$1.1.2.1 | Anakyus iodetn |

3.1.12.2 | Dighat raicaw

”
e
2

-
ki

AR B Mecomer
mare than ona

State rumoer of recoras i

4

31131 | Analegue recorder

21122 | Digitl renerer

3114 Counter

||~
= 5




Use uf equipment

No Descriptio ar axplanation of symbal Symbol
318 Masturing point eslection ewitch State numbar of measuring ponta
|elecrricall {for exampie. 12 ponts) _,/1_
3116 Meoaauring peint selection vahe State number of measuiing points ~
lgas or icuid) {for example. 3 paints) D
)
3117 | Switch for alem signal " Pusition Input
or inirianne 18
Left = miremum
Righe - mamum 7
It symbol is tumned 50°.
Lowaor - minimum
Upper = maxmum
318 Manual cantral station
2119 Manual enntral station wizh hand /aimn
o e nele/ lucal awitulh e @
212 Conuerting instrumants Examples: transmitters, controllers,
refays
ER WA Hasic symbol Preterred rgto of Sdes 11
3.1.2.1.1 | Basic symbal with connectians Terminal may he plarad nn any haer I l
syl
3122 Controller, closed-locp Tha spax of the ingcribod V iz on the
OUtpUL-SONal SKIe. 1he 3pex angle
chall bo 807,
3123 Contreller with incressing When symbol is turned, the arrow %
nout Sgnal aving ncreasing indicating the direction of output actian
autput signel shell remain in the vertical up position L f y
N/
3124 | Conuller with incieasing input signal | Wies syiibel i turmed, (e srrow
Qiving Mecraasing A it &ignal indieating the direction of autput action N
shall remmesn in tie ventics ‘
down position
Z
3125 Ratio conroder
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Part 4: Basic symbols for process computer, interface,
and shared display/control functions

Fanctions de régulation, de mesure et d' ; des o industnnls ~ Regrésentation symbolgue —
Porve 4; Symbolse do bace pour ls raped lon dox fometn founk ~

Firet edition — 1985.08.16

UDC 744.43:62-52: 003,62 Ref. No. 1S0 3511/4-1985 (E)
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Foreword

ISO Ithe Inseenational Organization for Standaedization) is 8 workdwide federation of
national standards bodies |ISO member bodies). The work of preparing Intemational
Standards is nomally camed cut thiough 1SO techaical committses. Each member
body imemsted in a subject for which & technical commities has been established has
the righn 10 De represenesd on that commities. Imemadonal organtzations, govem:
mental and non-govemmental, in Kaison with 1SO, also take pan in the wark

Draft Internstionsl Standards sdopted by the technical committees are croulated to
thw mamhar bockne far appenusd befars thar sccnntanen st Inssenatioeal Stanclaerde by
the 150 Coundl. They are approved In accardance with IS0 procedures requiring et
leaast 75 % approval by the member bodies vating.

Intermavceal Standard 1SO 3511/4 was prepared by Technical Comittes 1SO/TC 10,
Tachnicw draveings,

This part of IS0 3511 was developoed by subcommittee S, Lrapdves Symoos for
nstrumentation. The symbols are intended 1o be used 10 represent functions and, in
spoeciol 08000, oquipmont on techniosl drawinge cuch ac echematc diagrame or procees
flow-disgrams. Mowever, this fidd of enginesring is dossly related 10 electrical
instrumentation deakt with by IEC/TC 65 or in part by IEC/SC 3A, For this reason thare
has besn close coardnaton in 2 joint warking group and the resuits were sccepted by
members of ISO and IEC

Prnted in Swizzertang
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Industrial process measurement control functions and
instrumentation — Symbolic representation —

Part 4: Basic symbols for process computer, interface,
and shared display/control functions

0 Introduoction

Mhmlﬂhn&rﬂhnh-mrhnw'lnnmn‘ha

al means of com 1 b 1 the varous n.
terests iwvolved in the design, manudacture, instatation and
QPEALon of MEasUeMent and control equipment used in the
process industres,

Requirements within the industries vary considerably;
reergnitinn of thie, thix & anal Stanclsed = ¢ ‘m
four parts as follows:

Part 1 Mwmm(mmmmmd
those v y simple wnt and
cunerol nml

Part 2: © ion of bosio regusr

Part 3° Deasidad symbale o indtnement imterroncsetion
disgrams,

Part 4: Basic symbaols for procass computer, interface func-
tions, snd shared display/ control functions.
Trise pans together are intended 1o

a)  meet the requrements of those who, passibly employ-
mey wash 1o depict such aspects as the measurement
techniques embodied in a particular instrument, of the

means — Iy , mechance —
used for its octuum

b " PO oA jon for pe
MmeasurBment control 'mmonnndmtrummon These

is are not 10 ap symbols for
electrical equpment as contained in IEC Publication 617,
Craptaica sysmdnas fov aagravny.

1 Scope and field of application

The symbols established in this part of ISO 3511 have been
developed 1o be usad in conpunction with the symbaols given in
IS0 3511/1 and ISO 3611/2 and shall be considered as sup-
plementary.

e T e B e
B e

T et R L L L)
TUBREG T TATOT VT Sun & e T S - -

Thay are intersded o pruvide a nweons ul luataling wans
computer and/or shared deplay/control functions in the fidd
of rocess measurement and contral and may ba usad wieh the
symbols of 1ISO 351171 and IS0 3511/2. They wil ensble users
to show and idantify in simple form the functions of Instry.
MENTs, TN PrOCESS COMPUTL!, 3nd shared display/ contral func-
tlons. or aery combination of these.

It is permissible 10 use the basic symbol for computer-based
functions (see 3.1) throughout for anv software-based diaitsl
systam. This is not imended to prechude the use of the basic
symbol for shared display/ control functions (see 3.2} If the user
considers this 1o be appropriate.

The bele are i y Amited 10 idomif on pro
ousﬂmd-grm plpmomutrum disgrams, etc. and
do not provide means of il ing specfic i
parts thereal

2

Thie lutser wode 1o funcuon igensificaton SNal De Taken 11oe
table 1 of ISO 3511/1 and IS0 3811/2.

The application methods are shown in the exsmples.

2 Definitions

Foe the purporee of thie part of IS0 3611, tho following defin
tiors and the definitions given n IS0 3511/1 and IS0 3511/2
20ply.

21 ble: Term indi the canabiity of the
Minmuuwmncmwwwmw
the user for parforming control it or

22 figurable: Term indicsti fity of the
SyStam 10 STow the user 1o sefect, "mwuoqvmwdw
tlons (modudar software unitsl, thase which an mc-nww
leh 3 comtrol gy or other
Without the use of ComMputer MBngusgs.

23 1 Prog ble device which
cpermm real time onmxm dana, on-line (primeriv sensor-
based), 1o parform user specifisble supervision and/or control
tunctions,

-

150 3611/4-1906 (C)

2.4 ahared display/ahared control system: Syatem in
which shared funclions, such as displey, control and com-
munications, s shared in time. i.e, “time-shared™ functions.
These functions are generally accomplished by devices contain:
ing pre-programmed algorithms which are user accessible, con-
TIQUIADIE NG CONNBCTAD 1O PAFTOAM & GIVEN CONNIOI SUATRGY
o function

25 distributed control system (DCS): System for process
conmol prrposes which, while being functionally integrated,
consists of sub-systems which may be physically separated and
remotely located from one ancther. These sub-systems are nor-
maly btya ! link le.g, data bus).

26 soft link: |
keyboard or progeam |

h"d weringl

of systern functions via
ons (soft winng as opposed to

3 Basic symbols

3.1 Basic symbol for computer-based functions
The symbol compeises

@ thin line howagen of approsmately 10 men width be
twoen two parsiel sides [see figure 1al|;

O

—~ @ latter code In eccordence with 150 3811/1 end
150 3511/2 cdenoting the puter functl

i required, a number may be included to meke dentification
easier.

H only computer functions are provided, the basic symbol alona
mivy Be ueed [s0e figuve Thi]

The basic symbol is ususlly applied in conjunction with the
basic symbols of 150511;‘1 and |sossmz showing
measured or g unt [see
figure el

Symbols which touch each other imoly COmMMUNKCAton be-
tween functions.

NUITES

1 An azcaptable aiternatiee symibol. used by some counries, is the
thin lire half-crek. Severd sxoamples of this ussge are shown for
raferance in clause 4,

2 Ihe srgh Rorronte dnw taee 150 S51171) shoud be used 10 i
dicate the suistence of operscr intorface In the control room

3 The coutse non2omeyl dne (sae 150 301 1/2] SHOLO D WSO 10
doae acoessitiity a1 a lecal panml

4 Ths wypdost i o o func
thons perfoemed ty & mlmbh dow:-

8P,

£9

8} Basic symbol bl Symbol for process ¢} Symbol in connection with
computer anly instruments
Figure 1

2
e R e T ey e
R

R e e AT

e e L R LT
1B T VT Suariden & b s B8 ety Sadie b



32 inlc symbol fur shared display/contiol
functions

— | @ 1hin line crcie of appr 10 mm in o 01

insicha % aryen [4na figuen 2al):

~ @ letter code in sccordance with 150 3811/1 and
S0 3611/2 denoting the shared displey/ control funcsons.

If required, 3 number may be included to make identification
3961

i only shared display/control functions e provided, the basic
Sybxd slors may be weod [3ee figure 2B)).

8l Basic symbol

bl Symbol for shared
display/shared control only

1SO 2611/4 1986 (E}

The basic symbol s waually sppiied in conjunction with the
basic symbols of ISO 3811/ and IS0 3811/2 showing
measured process variables of actuated corecting unit [see
figure 2¢l],

Hymibols whith 1ouch Bach olher Impdy communication be-
tween functions,

NOTES

| The bedc aymibol & nut oo tetie.

2 The sing horizontal Gne (see 1SO 3811/1) shoud be used 10 i
Urato (e oaisiene of ueieion aieifose

3 The doubie horzonzal Ine (see IS0 3611/21 should be used to in-
doato acceasiitty ot o leosl ponal

4 Ths symbol s to functions parf by 8 com-
Figrarabio dinise wih dhaved functione for deplay and/or control

Q

7Y 7
i @

¢l Symbol in connection with
instrumants

Figure 2

1SO 3611/4 1966 (E)

4 Examples of use of the symbols

41 Pr §

4.1.1 Proscure signal to computer

Altarnash mathod

4.1.3 Fow resording and comrel by computer

41.4 Control vaive actuated and position diaplay
{upwn-ahiut] on compuise

Alternstive method




1SO 3511/4-19865 (E)

415 Flow Jing and Y . Mow i - uom

418 F g and oy comp

WITh ' DAcCK-up Dy CiSCrete InsTrumonts

I e

I 33 &
33/ 4
N
4.1.7 PMow recording and control by puter, op In locat rOOm, MOW MNAICHtION N Central
control room
FTYy - e iR
32 < = A\ V4
Fi
i Y
b ¥ e ¥ s
L ra

s Mtanae o e b s e e e e | . Bk S s k. 84 BEASESREYE

ISO 3511/4-198 (&)
418 C d | and i and ding of P by P with "back-up™ control and
indication with P i
f; lﬂéz 4 2
260 4 <
~
IR
w1/ 7
Alternative method
TIRC . L
260
- !
TIRC
26!




IS0 311/4-18865 (E)

ol

, with d “back-up" I and indi

&
i

of Jevel to tlow by

LR ang

T

v

[ﬁlﬂ\/[ O
S A &

4.2 Shared display/control examples

421 Fow recording on shared display

FR

422 Shared control and recording of pressurs, i.e. by distributed control system (DCS) with prassure recording by a

discrete instrument in control room
@

4

ACY
101/

<]

180 3611/4-1985 (E)

423 Cuscude comrol wasmplus
LICA-IDR  DCS exetral Imastar) and low alarm
LZA-107  "Mard-wired" protection system with its own alsrm ar
FRC-101  DCS recoeding control [save of LICA-106)
TA-NM0  “Hard-wired" hegh temperature aldrm with its own
MS-108 “Mard-wired” local menual reset

nat dupli in DCS

and duplicased in DCS

n B
1Ay TA! E
100,010 YFRCY

A0/
HS
103



ISO 10628-2:2012  vever

Diagrams for the chemical and petrochemical industry -- Part 2: Graphical symbols

This standard was last reviewed and confirmed in 2018. Therefore this
version remains current.

Buy this standard

ISO 10628-2:2012 defines graphical symbols for the preparation of diagrams for the Format Language

chemical and petrochemical industry. It is a collective application standard of the ISO -
14617 series. «/ PDF+ePub |English v |
ISO 10628-2:2012 does not apply to graphical symbols for electrotechnical diagrams; for Paper |English v |

these, see [EC 60617.
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5.3.3 FlieBrichtung

Die HauptfieBrichtung veri&uft im allgemeinen von
links nach rechis und von oben nach unten,

ieischemata
Ein- und Ausgangspéeile nach ISO 4196 verwendel.

memm von Stoffen innerhalb

des Flefischematas werden Pfede in die Linie ge-
zeichnet. Die Pleile k3nnen zum basseren Varstiindnis
am Eintritt zu Apparaten und Maschinen {(Ausnahme
Pumpen) und vor Rohreitungsabzweigungen gesstzt

Besteht ein FheBschemala aus meh Blattem, so
wird em, die ein- und austretenden FleBinien
baw. rieitungen eines Blattes so zu zeichnen, dal
s beim AneinanderiOgen der batter auf der:
selben Hihe weltertauten,

534 Verbindungen

Eine Verbindung zwischen kreuzenden FlieBlinlen wird

md;mwmmtmmuz
und 3),

Bild 2
(Figure 2)

DbBtldledsulg.nmd , FieBirien oder
Aohreitungen darzusiellen, die

NCMVOMI\OIM
Die Darstellung in Bild § ist zu bevorzugen.

Bild 4
(Figure 4)

5.3.5 Verbindungslinien von Hilfssystemiinien

Hluys'hmlmkn warden als Strichlinien ml Anoaba
der FlieGrichtung, Bezug aul den

wenn mdglich der Zeichnungsnummer dwmm

(siehe Bild B.5 und B.6).

5.3.3 Direction of fiow

In general, the main direction of flow proceeds from left
to right and from top %o bottom.

Inlet and outlet arrows conforming 1o 1SO 4196 are
used for indicating the inlet and outiet of Slows of
assentlal substances.

Bild 3

(Figure 3)
melmﬁmmmndmmﬂmm
lines or pipelines, which not connected,

The style of figure § is preferred.

Bild 5
(Figure 5)

535 Connections of auxiliary system lines

Auxiliary syshm lines (o.q energy camier nes) shall

be shown by dashed lines with indication of the
direction of flow and reference to the type of energy
carier and, if . the drawing number (see
figures B.5 and B.8),

5.4 Beschriftung

5.4.1 Schriftart

Die Anwendung der Schrift B, vertikal nach
1SO 3098-1 : 1974 wird emplohian.

54.2 Schrifigrdfe

Die SchvifigrdBe muB:

8) Nr Rederenzkennzeichnung 10r Apparate und Ma-
schinen 5 mm;

b) fir die Gbige Beschriflung 2,5 me.

5.4.3 Anordnung der Beschriftung

ichnungen
unmittelba das
grl e r“:hannwmwmd

d) Med-, Steusrungs- und Regelungseindchtungen

For die Konn:olcnnu? glit 1SO 3511-1,
1SO 3511-2 und 1SO 351

Durchiiisse bzw. Mengen, Betriebsbedingungen,
* wirmephysikalischer Eigenschaften -

:
;
8
;
:
g
;

5.4 Inscriptions

54.1 Type of lettering

'Ysyéaml‘ortzgl‘ l;nmﬂmecordmco with
542 Height of lettering

The height of letters shall be:

a) 5 mm for reference designations of major
agquipment;

b} 2,5 mm for other Inscriptions,

5.4.3 Arrangement of Inscriptions
a) Equipment
Rederence designations for equipment

ghould be
located dose to the relevant graphical symbol, but
not inside it

b) Flow lines or piping

parailal
left of, andpuﬂello vertical lines,

Imoboglmhqmmolﬂwlrmorm.n
not Immediately recognizable, corresponding
slements should be indicated by identical

latars.
¢) Valves and fittings
gmxwwdmmwmm
written o the graphical paraliel
to the direction of flow.

The representation shall be in

o) Flow rates, operating conditions, thermophysical
properties
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EN I1SO 10628:2000 EN I1SO 10628:2000
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Additive (25 kgh) .
-—j Waste gas b ||0Ekyh)
| | | > Af]  [ee]
? Waste gas Z ] 9
H Crushing | SCPLDDING | f
i
[ . .
i i Einsatzstolf Losung ;";'m”““ Konzenirat Endprodukt I
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'
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——— R | Y O
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Product X 2 000 t/yeer | | " d Produrt "X" 12000 UJahe
Slock ciagram GaundtieBschema
|0rawing Na.} — | | ﬂnchnurgtlmmur) —]

; ! |

Bild B.2: GrundflieBschemata mit Grund- und Zusatzinformationen
Figure B.1: Blockdiagramm with basic information
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Tabelle C.1
(Table C.1)

Graphische Symbole
(Graphical symbols)

Grundreihe Nebenreihe Anwendungsbeispiele
(Basic series) (Detailed series) (Examples)
Sachgruppe 1 Behélter und Tanks

(Subject group 1) (Vessels and tanks)
Ceatb R
fIIIﬁZII(gIIIZZ Behalter mit
R s a5 ebenem Deckel
' (Vessel with
Behadlter allgemein Behalter mit Behélter mit Kugelbehélter flat cover)
(Vessel, general) gewdlbten konischen Bdden (Sperical vessel)
Bdden (Vessel with
(Vessel with conical heads)

dished heads)

Behalter mit
gewdlbtem Deckel
(Vessel with
convex cover)

(fortgesetzt)
[(continued)]

cg 8lieg

0002:82901 OSI N3



Tabelle C.1 (fortgesetzt)
[Table C.1 (continued)]

Graphische Symbole
(Graphical symbols)
Grundreihe Nebenreihe Anwendungsbeispiele
(Basic series) (Detailed series) (Examples)
Behalter mit Einbauten (B), Kolonnen mit Einbauten (K), Chemische Reaktoren mit
(ssu?)??&r;?g:pzz) Einbauten (C)
[Vessels with internals (B), Columns with internals (K), Chemical reactors with internals (C)]
o[ s % o 2
| ), el ;
L TR 0|
@__ ....... @_._.
SIIIIZII(L)ZIII.' IZIIIIIZ(L)IZIZIIIII:IIZ -’ll |
Kolonne allgemein, Behélter mit Behadlter mit Behalter mit Boden- Fullkorper-
Behalter mit Austauschbdden FlieBbett Festbett kollonne kolonne mit
Einbauten allgemein allgemein, Boden- (Vessel with (Vessel with mit einge- 2 Packungs-
(Column, general kolonne allgemein fluidized bed) fixed bed tragenen zonen
vessel with (Vessel with trays, column with Glockenbdden (Packed
internals, general) general, fixed bed) (Column with column with
column with trays, specified two packing
general) number of zones
trays)

Martnacatz1\




Graphische Symbole
(Graphical symbols)

Grundreihe Nebenreihe Anwendungsbeispiele
(Basic series) (Detailed series) (Examples)
Sachgruppe 3 Einrichtungen zum Beheizen oder Kihlen

(Subject group 3) (Facilities for heating or cooling)
... "T_@ el.
DI IIIIIZITIII'ZIZIIIZD..@.
Ehdehtingzom: I 2 5 Sl liisiE GFl vihiniais e Q .............
Beheizen oder ..............................
Kiihlen allgemein et | Heabages R 12 IiIiiZﬁQlIZ. Behalter mit elektrischer
(Facility forheating | .-l ®— O ------------- AuBenbeheizung
or cooling, general) ® B it i IEeamideanetiigie] IR Sshipaniy Reaiisi g (Vessel with external
........................ electric heater)
IIIZIIIII$ZIIZ:ZZfﬁliﬁlIIIZﬁIIZ&IIIIIIZIIi <M>
Behélter mit Mantel Behalter mit Vollrohrschlange
(Jacketed vessel) (Vessel with full-tube coil)

.................................

.................... Behalter mit Halbrohréchlaﬁéé
--------- Ql) IR iR Reee (Vessel with semi-tube coil)

(NN

Behalter mit Mantel und
Ruhrwerk mit Antrieb
durch Elektromotor
(Jacketed vessel and
agitator driven by
electric motor)




Graphische Symbole
(Graphical symbols)

Grundreihe Nebenreihe Anwendungsbeispiele
(Basic series) (Detailed series) (Examples)
Sachgruppe 4 Warmeaustauscher (W), Dampferzeuger (D), Ofen (D) =

(Subject group 4) [Heat exchangers (W), Steam generators (D), Furnaces (D))

Warmeaustauscher, aligemein
(Heat exchanger, general)

Rohrbiindel-Warmeaustauscher
mit Festbdden
(Tube-bundie heat exchanger
shell and tube type heat
exchanger with fixed tube
sheets)

Rohrbiindel mit
Schwimmkopf
(Tube-bundle with
floating head)

Doppelrohr-Warmeaustauscher
(Double-pipe heat exchanger) (Tube-bundle with

U-tubes)

Rohrblindel mit U-Rohr

=
id y

Rohrbindel-Warmeaustauscher
mit Schwimmkopf
(Floating-head tube-bundle
heat exchanger)

)
I

Rohrbundel-Warmeaustauscher
mit U-Rohr
(Tube-bundle heat exchanger
with U-tube)




Sachgruppe 11
(Subject group 11)

Ruhrer (R
[Agitators, stirrers (R)]

Ruhrer, allgemein
(Agitator, general
Stirrer, general)

Blattrihrer Gitterlihrer

Kreuzbalkenriihrer
(Flat-blade (Gat paddle agitator) (Cross-beam
paddle agitator)
agitator)

Behalter mit Rahrer,
Antrieb durch Elektromotor
(Vessel with agitator
driven by electric motor)

...............

...............

...............

...............

---------------

...............

..............

............

............

------------------------------------

..........................................

Ankerriihrer Wendelriihrer Impellerrithrer
(Helical agitator)

Propellerriihrer
(Propeller agitator)

Scheibenrithrer Kreiselriihrer,

Turbinenriihrer

(Disk agitator)
(Turbine agitator)




Graphische Symbole
(Graphical symbols)

Grundreihe Nebenreihe Anwendungsbeispiele
(Basic series) (Detailed series) (Examples)
Sachgruppe 14 Flussigkeitspumpen (P)
(Subject group 14) [Liquid pumps (P)]
mm(gelgnpumpe mit EW

Pumpe, aligemein Verdrangungspumpe, aligemein procating puep

Di Sptze 0t in Forcemihtung (Centrifugal pump) (Positive-displacement pump) SO M0sS)
mp, gene:

The arrow indicates the direction
of flow)




Graphische Symbole
(Graphical symbols)

Grundreihe Nebenreihe Anwendungsbeispiele
(Basic series) (Detailed series) (Examples)
Sachgruppe 14 Flussigkeitspumpen (P)
(Subjegt group 14) [Liquid pumps (P)]
............... A):::: Stahifassiko "
............... SR (Lzé?gh&:;%es‘ig‘w‘%
Hubkolben Memb Strahifiiissigkeit iqu pump operating
(Reciprocating pump) (Diaphragm pump) (Liquid jot pump) flid supply)
Sachruppe 15 Kompressoren, Verdichter (V), Vakuumpumpen (V), Geblése (V), Ventilatoren (V)
(Subject group 15) [Compressors (V), Vacuum pumps (V), gfowers (V), Fans (V)]

Verdichter, Kompressor,
Vakuumpumpe al ein
Die Verengung zeigt in Forderrichtung
(Compressor, general
Vacuum pumg:a |

The narrowing end' ind
ol

R era
es the direction
flow)

..............................

.........

............

T

Turboverdichter,

Hubkolbenverdichter, Hubkolben-Membran-
Hubkolbenvakuum- verdichter, Membran- Turbovakuumpumpe
pumpe vakuumpumpe urbo compressore
(Reciprocating (Reciprocating urbo-vacuum pump)
compressor diaphragm compressor
Reciprocating vacuum Diaphragm vacuum
pump) pump)

Verdichter mit gekapseltem Antrieb
(Hermetic motor com




Graphische Symbole
(G?gghical syr%ols)

Grundreihe Nebenreihe Anwendungsbeispiele
(Basic series) (Detailed series) (Examples)
Sachgruppe 21 Absperrarmaturen
(Subiegt group 21) (Shut-off valves)

...............

Absperrarmatur, aligemein
(Valve, general)

...............

Absperrarmatur in Eckform
allgemein
{Angle valve, general)

...............

.............

Dreiwegearmatur
allgemein
(Three-way valve, general)

Absperrventil Absperrventil in Eckform
(Globe valve) tAngle globe vaive)

.........................

...................

.................

......................

Absperrhahn, allgemein  Absperrhahn in Eckform
(Ball valve allgemein
(Angle ball valve)

.................
.................

Absperr-Dreiwegeventil
(Three-way globe valve)

.................

..............

Dreiwegehahn,
allgemein
(Three-way ball valve)




ACTY 2226-93
ACTY 2227-93

ACTY 2373-94
(rOCT 28854-
94)

ACTY 2480-94

ACTY 2503-94

ACTY 2563-94
(roCT 26.012-
94)

ACTY 2565-94
(rOCT 13375-
95)

ACTY 2578-94

ACTY 2669-94
ACTY 2709-94
ACTY 2780-94
ACTY 2827-94

ACTY 2830-94

ACTY 2877-94
(rOCT 23556-
95)

ACTY 2971-94
(rOCT 30254-
95)

ACTY 2981-95

[CTY 3025-95
(rOCT 9098-93)

nreT™w 277A_.0C

AETOMATH30EAHI CHCTeMH. TepMiHM Ta BHSHAUeHHA

Cucrenu 0Opo0aensa indopMaii. ABTOMaTHI0EQHA VCTAHOEA. TepMiHH
Ta EM3HAYEHHA

InTepdeiic moCTIZOBHMI paiaTBHOTO THIY 414 aBTOMATHSOBAHHX
CHCTeM YIPaETIHHA PO330Cep e A eHIME 00'eKTaMH. 3araThHl BHMOTH

3aco0n aETOMATHSAMIi HATATOKEHHA MPHCTPOIB Ta CHCTEM Ha OCHOBI
MIKponpouecopis. TepriHu Ta EHsSHAUeHHA

3aco0H aETOMATHSA}] HATATOKEHHA IPHCTPOIE Ta CHCTEM Ha OCHOE]
MIKpOnpouecopis. THITH, MapaMeTpH, SaraTbHl TeXHIUH] BHMOTH

Iprrany 1a sacoOu asToMaTHsawii. CHrHAIH riapaRTivH BXIgHI Ta
BHXITHI

Tprragwm 1a sacoOu asToMaTHsawii. [TixcuTroBaul eTeKTp O Apa BT,
Trrme, 0CHOBHI TapaMeTpH Ta pOsMipH

AETOMaTHIAIA METAI0-1 AepesoodpodHoro yerarkyeanua. Cucrena
VeTaTKyBaHHA - ONEpaTOp - MPHCTPIH IHANKA. 3araI6Hl TeXHIYH
EMMOTH 1 BMMOTH Oesnex

VeTaHOBEKM 414 aBTOMATHSOBAHOTO BHARTEHHA BHY TPINIHIX ZedeKTis
COPTOBOTrO MPOKATY. 3arATEHI TeXHIYHI YMOBH

Metpozoria. ABTOMAaTHSOEAHI CHCTEMH KepYEaHHA TEXHOIOTTIHIMH
mponecaymu. MeTpoaoriuge sadesneuerni. OCHOBHI NOT0KeHHA
3aco0H EIMPIOBAHE Ta aBTOMATHAL. CHIHAIH YaCTOTHI eTeKTPHYHL
OesnepepEHl BXIAHI Ta BHXIZH

Konmurexce MIKpONpOLeCOPHIX 3 C001B AMCHIeTUSPHSALI], aBTOMATHEH,
TeaeMexaHixH. [Ipasuia NprinMAaHHA | MeTOAH EHIPOOYEAHE
VCTaHOBKM A14 aBTOMATHSOEAHOTO BHARIEHHA NOBEPXHEBHX JedeKTis
COPTOBOTrO MPOKATY. 3arATEHI TeXHIUHI YMOBH

KomoHn x14 3BapIOBATBHIX aETOMATIE. THITH, 0CHOBHI MapaMeTpH Ta
posMipH

ArperaTHi KOMILTKCH NPHIATIE i 3ac00IiE aBTOMaTHAI. 3'e JHyBa Yl
mpaoxyTHl PIIIL Tama. Ocxosx posmipn. TexHiuHl yMOBH
KonruTexe MiKp OnpoLeCcOpHIX 5aC00IE AHCIeTUEPH3A LI, aBTOMATHEH,
TeaeMexaHikH. IHTepdeficH BHY TPINIHE00I0KOEL. 3araapHl TeXHIYH
EHMOTH

Brnapkaul aETOMATHYHI HISBKOEOIBTHI. 3araIbH] TEXHIYHI YMOBH

CrHcTera aETOMATHSOEAHOTO NMpoeKTysaHHA. [Jo0ya0Ea MogeTeH Ji0AlE,

ACTY 3285-95

[CTY 3289-95
(rOCT 30370-
96)

ACTY 3397-96
(rOCT 26139-
97)

ACTY 3451-96

ACTY 3481-96
(rOCT 30485-
97)

ACTY 3516-97
ACTY 3521-97
ACTY 3553-97

ACTY 3554-97

ACTY 3626-97

ACTY 3831-98

ACTY 3832-98

ACTY 3913-99

ACTY 3920-99

ACTY 4134-2002

ACTY 4157-2003

ACTY 4158-2003

CHcTeMa aETOMATHSOEAHOTO OOMIHY J3aHHMH 3 IIOBITP AHIME KOPa VIAML.
OCHOBHI MOTOKEHHA

ArperaTHi KOMILTEKCH TeXHIYHHX 3aC00IE A4 aBTOMATHIOEAHMX CHCTEM
KepyBaHHA. HagiiHicTs. 3araTeHl BHMOTH

InTepdeiic 14 AaETOMATHSOEAHHX CHCTEM KePYEAHHA POS0CEp eI HIME
o0'eKTamMy. 3araIBHl EHMOTH

TexHiuH 32C00H A4 POSHOALTEHHX aETOMATHSOBAHHX CHCTeM KepYBaHHA
TeXHNTOTTYHIME P OLIeCAMH. 3aTATEHI BHMOTH J0 CHPAKEeHHA BHP0Ois

JloxaTpHAa Mepeia BEeJeHHA-BHEeASHHA 414 POSIOALTeHIX
aBTOMATHSOEAHMX CHCTEM KepYEAHHA. 3araJIbHl TeXHIYHl BHMOTH

XapaKTepHCTHEN AETOMATHYHIX CHCTeM I10CaAKH MOBITPAHMX Kopadiis
TouHicHI. TepMiHH Ta BMSHaYeHHA

ExenmeHTH pazio e eKTpOHHOT aMApaTypH. ABTOMATHSOEAHE A AHHA.
Metox susHaueHHA GIKCYBAIBHOT STATHOCTI K1eiB-uTrocis

JlueapHe ycTaTROBAHHA. JIiHii 0e30MOK0B0ro HOpMyEaHHA AETOMATHYHI.
3araTeHi TeXHIUH YMOBH

JIueapHe ycTaTROBaHHA. JIiHii 0e30M0K0B0ro GopMyBaHHA AETOMATHYHI.
Twrmw Ta OCHOEHI MapaMeTpH

BasoEi MporpaMHO-TeXHIYH KOMILTEKCH JTOKAIBHOTO PIBHA AT
POSOCEpeTKEHNX AETOMATHSOEAHHX CHCTeM KePYEAHHA TeXHNTOTTSHIMH
MPOIECcaMH. 3araTbHl BHMOTH

OxopoHa HABKOIHIIHBOTO MPHPOXHOTO CEPelOBHITA. AETOMATHSOEAHI
CHCTeMH KOHTP OO AKOCTI MPHPOAHHX BOX. THITH Ta 0CHOEHI BHMOTH

Ox0poHa HABKOJIHUIHEOTO MPHPOJHOTO CepeOEHIA. AETOMATHIOEAHI
CHCTEMH KOHTP OO CTIYHHX BOX. THITH T2 OCHOBHI BHMOTH.

OxopoHa ZOBKLLIA T3 PaioHATEHE MOBOIKEHHA 5 PECYpP CaMi.
ITpo0oEiR0IpHIEK AETOMATHYHI 4714 BIZ00PY YCepeaHeHHK Ipoo
MPHPOAHX Ta CTIYHMX BOJ. 3araIbHl TeXHIYH BHMMOTH 1 METOJH
EHNPOOYEAHB

OxopoHa ZOBKULIA Ta PaOHATEHE MOBOIKEHHA 5 PECypPCaMiL
IIpo0oEiR0IpHIEH AaETOMATHYHI MPHPOJHIX Ta CTIYHHX BOZA. 3araIepHl
TeXHIYHI EHMOTH 1 MEeTORH EHIPOOYEAHE

Metpoaoria. Kasats EmMiproBaI6H] EIMIPIOBAIEHEX 1HOPMA IIFHIX
CHCTEM T2 aBTOMATHSOBAHMX CHCTEM KepYBaHHA TEXHOTOMTIHIME
mponecamy. Brors 10 CTPYKIYPH Ta SMICTY METOAHK EHKOHAHHA
EIMIPIOEAHB

Besmexa Jop0XHBEOTO PYXY. 3aCO0H TeXHIYHI Neprdepifim
AETOMATHSOBEAHMX CHCTEM KepYEaHHA ZOP OFHIM pyXon. THITH, saraasH
TeXHIYHI EHMOTH Ta BHMOTH OesIexH

Besmexa JOpOXHEOTO PYXY. AETOMATHI0BAHI CHCTEMH KepPYBaHHA
JOPOKHIM PYXOM. 3araTEHI BHMOTH
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Crraa s HemepepEHi 4714 aBTOMATHSOBAHMX CHCTeM KepyEAHHA
mponecamy. Yactuma 1. Caraaawn nocrifHoro crpyMy (IEC 60381-
1:1982.IDT)

Cursaay HenepepEHi A4 AaBETOMATHSOEAHMX CHCTEM KepyBaHHA
nponecamu. Yactuea 2. Curmaan manpyra noctiiHoro crpyMy (IEC
60381-2:1978.IDT)

besneuHiCTE eTeKTPHYHOTO 0OIAAHAHHA L14 BMMIPIOBAHHA, KepyBaHHA 1
1a00paTOpHOro sacTocysaHHA. Yacruma 2-061. Oxperd smdora 10
1a00paTOPHIX ATOMHHX CIIEKTPOMETPIE S TEPMIYHOK aETOMATHIAIIEIO Ta
iomisamiero (TOCT M3K 61010-2-061-2002, IDT)

PeryaaTopy aBTOMATHYHI eTeKTPHYHI T0OYTOB0r0 Ta aHATOMYHOIO
nmpusHaveHHd. Yactura 2-9. JoJaTEOE] BHMOTH J0 TeMIepaTypHO-
YYTIHMEHX PeryIATopis

PeryaATopy aBTOMATHYHI eTeKTPHYHI TOOYTOEOr0 Ta AaHATONYHOTO
mpusHaveHHA. YacTuma 2-14. ToaaTROE] BMMOTH 20 eTeKTPHUHIX
MPHEOIIE

IMoxxexHa TexXHixa. Y CTAaHOBKH aETOMATHYHI 2 €POS0IBHOTO
nosxexoracisga. [IpoexTyeaHHA, MOHTYEAHHA T KCILTYaTYEAHHA.
TexHiuHl E¥MOTH

PeryaATopn aBTOMATHYHI eTeKTPHYHI TOOVTOBOL Ta AHATONYHO1
mpusHageHocti. Yactusa 2-4. 0ZaTKOE] EHMOTH J0 IPHCTPOIE
TEILTOEOTr0 SAXHCTY ABHIVHIE MOTOP-KOMIIPECOPIE repMeTHIHOTO Ta
HATErepMeTHYHOT0 THITY

JloKyMeHTalid Ha TeXHIUHY MPOAYEI0. AETOMAaTHI0OEAHE 00p00IeHHA
TexHiuHOi iHpopymamii. YacTuma 1. Bmvorn xondinenmiizocti (ISO
11442-1:1993, IDT)

JloKyMeHTald Ha TeXHIYHY MPOAYEIi. ABTOMATHSOBAHE 00p 00 TeH A
TexHiuHOi iHbopMamii. YacTmma 2. Joxymertamia opuriHamis (ISO 11442-
2:1993,IDT)

JloKyMeHTalld Ha TeXHIUHY NPOAYELI0. AETOMaTHI0EAHE 00p00IeHHA
TexHigHOi iHbopMamii. YacTmma 3. Ctazii mpouecy NpoeKTyBaHHA
mpoxysi (ISO 11442-3:1993, IDT)

J0KyMeHTalld Ha TeXHIYHY MPOAVELL. AETOMAaTHSOEAHe 00p 00 TeHHA
TexHiuHoi iHdopMamii. YacTmea 4. CrcTenu KepyEaHHA Ta MOMVEY
goxymenTis (ISO 11442-4:1993, IDT)

JloKyMeHTalld Ha TeXHIUHY MPOAYKIi0. AETOMAaTHI0OEAHE 00p00IeHHA
TexHigHOi iHbopMamii. YacTmma 5. JoKyMeHTalla Ha eTam
KOHIENTYaIBHOTO MpOeKTyBaHHA CTaxii pospodaensa (ISO 11442-
5:1999.IDT)

Kpecaesmss TexHIH. 3araTeHl NpHHIHT odopreTersd. YacTmma 21,
Jlixii, BHKOHAHl aETOMATH30BAHIM MpoexTysareaM (IS0 128-21:1997,
IDT)

Bmnpiraui asTOMATHYHI 4714 SaXHCTY BiZ HAZCTPYMIE HOOYTOBOrO Ta
AHATOTYHOTO YCTaTKOBAHHA. YacTrHa 2. Brvukaui mocTifHoro 1a
syirsoro crpyMy (IEC 60898-2:2003, IDT) - Bepme
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ACTY EN 10246-
1:2006
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ACTY EN 10246-
6:2006

ACTY EN 10246-

AOAnI

PeryaATropu aBTOMAaTHYHI e1eKTPHYHI IOOYTOBOI Ta AaHATOMNYHO1
npusHaveHocrl. YacTuna 2-2. TogaTROE] BHMMOTH 10 IPHCTPOIE
TeILTOBOro saxucTy AsuryHis (EN 60730-2-2:1997, IDT) - Brepme

K1amasw aEToOMATHYHI BIICIYHI 714 FA30EHX MAIBHHEE 1 TA30BHX
mpuaagis (EN 161:2001, IDT) - Boepmre

JIOKyMeHTalld Ha TeXHIYHY NPOAYEIL. ASTOMaTHSOBaHe 00p00IeHHA
TexHigHOi iHbopMaii. YacTuma 5. JoxyMeHTalid Ha eTam
KOHIENTYaI5HOT0 Np0eKTyBaHHA cTafii pospodaensa (ISO 11442-
5:1999.IDT) - Brepmre

VeTaTROBAHHA eTeKTpHYHE JOMOMUKHE. AETOMA THYHI BEMHKAY] 114
SaXHCTY BiX HaACTPYMIE TOOYTOEOr0 Ta aHATOTNYHOIO NPHSHAYEHHA.
Yactama 1. Bivuawi saaxsoro crpyyy (IEC 60898-1:2003, IDT) -
Brepnre

PeryaATopH aBTOMATHYHI eTeKTPHYH NOOYTOB0L T2 aHATOMNYHO1
mpusHaveHocrl. YacTuna 2-3. J0JaTROE] BMMOTH J0 aBTOMA THUHHX
eJTEeKTPHYHHX CHCTeM KepyEaHaA masHusanmu (IEC 60730-2-5:2004,
IDT) - Bnepme

PeryaATopu aBTOMAaTHYHI eTeKTPHYHI NOOYTOB0L Ta aHATOMNYHO1
npusHaveHocrl. Yactuna 2-13. JoAaTKOE] BHMOTH J0 CEHCOPHHX
peryaaropis soxorocti (IEC 60730-2-13:2001, IDT) - Bnepme

PeryaATopy aBTOMATHYHI eTeKTPHYHI N0OYTOB0L T2 aHATOINYHOT
mpusHaveHocrl. YacTaya 2-16. 03 TKOE] BHMOTH Z0 aBTOMA THUHHX
eTeKTPHYHIX Pery.IATOpiE PiBHA BOAH MNOILTABKOBOr0 THIY HOOYTOBO Ta
amaTorignoi npusHauerocti (IEC 60730-2-16:2001, IDT) - Bnepme

PeryaATopu aBTOMATHYHI eTeKTPHYHI TOOYTOE0L T2 aHATOTYHOT
mpusHageHocrl. Yactuna 2-18. ToaaTKOE] BMMOTH J0 AaBTOMATHYHHX
STeKTPHYHHX CEHCOPHHX PeryIATOpiS BUTPATH BOAH Ta MOBITPA PasoM 3
MexasigHe Bmvorams (IEC 60730-2-18:1997, IDT) - Bnepmre
PeryaATopH aBTOMATHYHI eTeKTPHYHI OOYTOE0! Ta AHATONYHO1
npusHadeHocri. Yactuna 2-10. JoaaTKOE] BIMOTH J0 Iy CKOBHX peie
asuryHis (EN 60730-2-10:1995, IDT) - Bnepme

Hepyimismmi xoHTpots. YacTuHa 1. ABTOMATHSOBa HHH

€IeKTp OMATHITHHEI KOHTPOIE FepMeTHIHOCT] OeSIIOBHHX Ta SEAPHHX
(xpiv sBapenx mx derocon) deponmarmiTHIX cTaTesHx Tpyo (EN 10246
1:1996, IDT) - Bnepme

Hepyiismmit xoHTpots. YacTHHa 3. ABTOMA THSOEAHHE BHXP OCTPYMOBH
KOHTPO.Ib OeSIIOBHHX Ta SEApHHX (KpiM SBapeHHX IMA (XTI0COM) CTATEBH
TpyO Ata EnAsTeHnA gedextis (EN 10246-3:1999. IDT) - Ha sariny
JACTY 2828-94 5 wacTHHI KOHTPOIIO CTATEBHX TPYO

Hepyimsmmit koHTpots. YacTaHa 6. ABTOMATHIOEAHIE VIBTPaSBYKOEBHE
KOHTPO.Ib OeSIIOBHMX CTATEEHX TPYO ATA BHABTEHHA IONEpPeuHIX
aedextis (EN 10246-6:1999, IDT) - Briepme

Hepyimsmmi xoHTpots. YacTHHa 7. ABTOMATHSOEAHME VIBTPASEYKOBHE
KOHTPO.Ib OeSIIOBHHX Ta SBApHHX (KpiM SBapeHHX ImMa (Irocon)



30bpakeHHSA TEXHOMNOrI4YHOro
ycTaTkyBaHHA (TY) Ta KOMYHIKaLIW.

* TY 300paxytoTb y BEPXHi YaCTUHI KpecrneHnka BianoBigHO 40
CXEMW, NPUNHATOI B TEXHOMONIYHIN poOOoYin AOKyMeHTauji

NPOEKTY 3 AoTPpUMaHHAM BianoBigHux ctaHgaptis (TOCT 2.790
—[TOCT 2.795, TOCT 21.205)

HagueHTpudyra

/F- 5 KonekTop @
Tpyb4yaTa nepiognyHol

Anapat KOJTOHHUI
POTOPHUI - -
ail, 3 pyYHUM

BeHTUNSATOp pagianbHblii 3 BUBAHTAXEHHAM OCany
eneKkTPOMaLLMHHUM MPUBOAOM




[To3Ha4YeHHs cepeaoBuLLa Ta Pe4OBUH TPybonpoBoAaiB
FTOCT 14202-69

A 1.1 .
3.1 — - * [lpuknagn No3Ha4YeHHS MiHin
11 KOMYHiKauil
TpaHCTIOPTYETHCS pEUOBHHA 3pa3ku Ta HalMEHYBaHHS KBITIB
[Hudpose nmo3HaueHHS TPYIH HaitmenyBanHs PO3I113HaBAIBHOTO KOJIBOPY
1 Bonma 3esieHunt
2 [Tap YepBoHni
3 [ToBiTps Cuniii
4 ["a3u roproui | o
5 ["a3u HEeroproui
6 Kucnoru [TomapanueBuii
7 Jlyru dioneToBU
8 Pinunu roproui .
. . Kopuunesuii
9 PinvHu Heroproui
0 [H111 peyoBUHU Cipuii




« Y ctaHpapTi suaineHo 10 rpyn cepenosully 3 4O4aTKOBUM
NO4ISIOM, WO YTOUYHIOKOTh IX XapakTePUCTUKN. Y pasi noTpeodu,
KOXHa 3 niarpyn Mmoxke 0yTu po3nodineHa Ha gecaTtb APiOHIWnX
nigpo3ainis, WO no3HavaloTb TPETIM 3HAKOM LIMPPOBOro
No3Ha4YeHHd (Hanpuknag, B yKpynHeHin rpyni 4 «l'a3um nanbHi» y
cknagi niarpynun 6 «ByrneBoaHIB | IX NOXIQHI» eTUNEH MOXe
byTn BUAOINEHNN TPETIM 3HaKoMm — 4.61).

Hugposi HalimeHyBaHHs TpPaHCIIOPTOBAHOI PEYOBUHU
O3HAYCHHS
1 Bona
1.1 MMUTHA
1.2 TEXHIYHA
1.3 rapsiya (BOJAONOCTa4aHHs)
2 [Tap
2.1 HU3BKOTO TUCKY (10 2 Kre / cM 2
2.2 HACUYECHUU
2.3 neperpiTuii
3 [ToBiTps
3.1 arMocQepHe




e [1na pignH | rasiB, NO3HA4YEHHA AKNX HE
nepenbadveHi ctaHgapTamMu, MOXYTb OyTH
BUKOPUCTAHI i iHLWI undppun, 3 HEOBXIAHNMU
NOSACHEHHSIMU LUMX HOBUX YMOBHUX NO3HAYEHbD.

* Ha TpybonpoBogax, Ae nepenbavyaeTbCs
BCTAHOBNEHHS BIADIPHUX MPUCTPOIB |
PEryno4Ymnx opraHis, BKa3yroTbCA AlaMeTpu
ymoBHUX (Dy) npoxoai..

* Ha TexHonoriyHnx Tpybonposogax He
pekoMeHOYeTbCA 300paKyBaTu aetani
OOMOMIXKHOIO NMpu3HayveHHs (dinstpu,
BIACTIMHUKN | T.M.), AKI HE MalOTb MPUHLMNOBOIO
3HadyeHHa anga YntaHHa OCA.



3'egHaHHS | NEPETUH TEXHOMNOTNYHUX
TpybonpoBoaiB 300paxyoTb YMOBHUMU
NO3HAYEHHAMMU

| \

| 8
>

a) 0)

 3o0paxeHHs 3'eaHaHb Ta
NepeTUHIB TEXHOMOTIYHNX
TpybonpoBoai.:

e a) 3'egHaHHs;
« ©O) nepeTuH

* YMOBHE No3Ha4YeHHs

Tpybonposoay
cKnagaeTtbca 3 rpadivyHoro
YMOBHOIO No3Ha4YeHHs1 abo
CMPOLLEHOro 300pakeHHs
Tpybonposoay i umdpoBOro
NO3HAYEHHS
TPAHCNOPTOBAHOIO
cepenoBuLLa, Lo
Xapaktepusye noro sua,
NpU3HA4YeHHSA | NapaMeTpu
BignosiaHo oo NOCT
14202-69.



3aknagHi Ta BigdIpHI NpUCTPOI

Ha eTani po3pobKM CXxeM TEXHOMOrYHOro obrnagHaHHA HeobxiaHO NepenbdaunTy
BCTaHOBIEHHSA Ha TeXHOMoriYyHoOMy obrnaaHaHHi Ta Tpybonposoaax 3aknagHux
KOHCTPYKUIW, NepBUHHNX Npunagis Ta 3A, WO BKNHOYaKThb:

— 3aKriagHi KOHCTPYKLUIil, Npu3Ha4veHi 4nga BCTaHOBIEHHSA Npunagis BUMIipHOBaHHA
Temnepartypu;

— BiAOIpHI NPUCTPOT TUCKY, PiBHA, CKragy Ta SKOCTIi PEYOBUHMU;

— NepBUHHI Npunaau (06'eMHi Ta WBWAKICHI NIYMNBHUKA, 3BY>XKYHOMi MPUCTPOI,
poTaMeTpu, OaTYMKN BUTpaTOMIpiB Ta KOHLI,eHTpaTOMIpIB)

— NONNaBKoOBI Ta BYMKOBI JaTUNKKM PIBHEMIPIB | cCUrHaniaaTtopiB piBHS;

— PEeryrnordi KnanaHu.

Hetanb abo cknaganbHa oaVHMUS, L0 HEPO3PUBHO BOYAOBYETLCS B TEX-HOMONIYHI
anapatu i TpybonpoBoau i 3abesnevye po3millieHHS Y Hil NEPBUHHO-TO
B/MIpIOBarnbHOIO NepeTBopioBaya Ha3nBaeTLCA 3aKnagHO KOHCTPYKLie abo
3aknagHuM ernieMmeHTom (bobuiika, WwTyuep, KULWeHd, rinb3a i T. n.).



e 3aknagHa KOHCTPYKUia abo 3aknagHun erieMeHT
NnoBUHEH 3abe3nevyBaTn HEOOXIOHY repMETUYHICTb TY
| TPyOOnpoBOAY A1 BCTAHOBIIEHHA Ha HUX Npu-naay
aBTomMmartusadil. Lle nossonse nposoanTun rigpasniyHi |
NMHEBMATU4HI BU-NpobyBaHHA TY | TpybonpoBoaiB A0
YCTAHOBKW Npunaais asTtomartumaadil Ta noyaTky
MOHTa)XHO-Hararog)XysanbHuUX pobiT cuctem
aTomaTtusauii i ACK TT1.

e BiaGipH1UM npucTpiun, L0 BCTAHOBIOETLCA Ha TY abo
TpyOo-npoBoAi i Npu3HadveHnn anga nigBeaeHHs
BMMIPIOBAHOIo cepeaoBuiLa A0 BUMI-PrOBaribHUX
npunagis 4Ym BUMIpIOBaNbHNUX NEePETBOPIOBAYIB
(oaTyukis).



O & ®

a) 6) B) r) )

Mpunagw, Wo BOyAOBYIOTLCS B TEXHOMOrYHE 0bnafHaHHS NoKasyoTb Y
PO3puBI NiHIN 300paXXeHHs1 TEXHOMOTIYHMX KOMYHIKaLin y BUrnsiai kona
giametpom 10 mm (AK 3BUHanHUM MicueBun npunag) (puc.,a).

[pvnagu, Wo BCTaHOBNIOOTHLCA 3 AOMOMOTOI0 3aKMaAHMX abo BigbipHMX
NPUCTPOIB NOKa3yloTb Yy BUIMALI 3B'A3KM Korna AiaMeTpom 2 MM, LLO
PO3MILLYETBCS Y PO3PUBI TEXHOSONYHOT KOMYHIiKaLil abo 6ing Hei (puc. 0,B)

abo y kopnyci TexHonoriyHoro obrnagHaHHA (puc.r), Ta kona giametpom 10
MM.

puc.(g) MNMpunaaon, Wo KOHCTPYKTUBHO He NoB'A3aHi 3 obnagHaHHAM
(Tpybonpo Bogamu)



nokasaHi Aesiki BapiaHTX KOHTYpIB KOHTPONMIO Ta

perynioBaHHs BiANOBIAHO A0 PO3rMAHYTMX CNOCO0IB
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CnpoLyeHun cnocid BigobpaXeHHS
TEXHOJSIOMNYHOro yCTaTKyBaHHA

« TY gonyckaeTtbcsa He 300paxyBaTtn Ha PCA 'y
BMNaaKax, KoM TOYOK KOHTPOJSIO Ta KepyBaHHA B
TEXHOSIOrNYHMX Lexax HeBemnuka KinbKiCTb (Hanpuknag,
y pobodin goKyMeHTaLlil 3 aucnertyepusadir).

* B ubomy Bunagky, y sBepxHin yactuHi PCA 3amicTb
306paxeHHs TY HaBoaAaTb Tabnuuto, y rpadax sikol
BKa3yloTb HaMeHyBaHHA TY | KOMYHIKaUI.

Cucmema capA41oco 8000NOCMAYAHHA

Ilapa na 6oiinep IIpupoonuii 2as

Temnepamypa Tucx I Bumpamu

Tuck I Bumpamu

[Mpuknag BigobpaxeHHs1 TEXHONOrYHOro obnagHaHHA y BUrNsiAi 3BegeHol Tabnuui



Cucmema cAPAYOS0 8OAOHOCTMAYAHHA

Ilapa wa doiirep Ipupodnuii caz

Temnepamypa Tuck Bumpamu Tuck

Bumpamu
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[Mpuknag BUKOHAHHSI cxeMun 6e3 306paxeHHs TY




Mpuknaa BUKOHaHHA cXeMuU aBToOMaTU3auii Ans I _racocob
OOHOTUIMHUX TEXHOSOriYHMX 06'EKTIB i3 Npunagamu,
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§§§ YCTaHOBMIOBaHUMM Ha 3arafibHOMY LLMUTi

3 (kOHTpONbOBaHi NapamMeTpu MarOTb Pi3Hi

3Ha4YeHHA)



[Mpy BUKOpUCTaHHI baratoTo4KOBOro npuniaay aAnst KOHTPOn SKoro-Hebyab napameTpa B
OEKINbKOX OQHOTUMHMX anapaTtax Ha CXeMi NokKasykTb TifIbKM O4ANH TEXHOMOrYHUN

anapar i oguH gatyuk, a 6ing npunagy nokasyrTb NiHil 3B'A3KY Bif IHWWX OaT4YKUKIB
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NMpuknag 306paxeHHA Ha cxeMi aBToMaTU3auii BUMipy
TemMnepaTypu B AeKiflbKOX OQHOTUMHUX anapartax 3a
AonomMororo 6araToToykoBoro npunagy
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NMpuknag BUKOHaAHHA CXeMu
aBTOoMaTu3auil i3
3aCToCyBaHHSIM ONoOKiB
arperoBaHoro yctatkyBaHHS

bnoku Ha cxemi aBTomaTtum3adil TOY
306paxyoTb Y BUMSAi NPSAMOKYTHUKA, 0
SIKOro nigBeneHi niHil, Wo no3HavyarTb
TEXHOMOriYHi KOMYHIKauil, Wwo
nigknoyaTbes Ao 6roky. YcepeauHi
NPSMOKYTHUKA NMPUBOAATLCA HAMMUCHK, WO
BKa3yloTb HAWMMeHYBaHHS 1 TUN BII0KY, a
TakoXX NO3Ha4YeHHs CXeMu aBToMaTm3aLlii 3
KOHCTPYKTOPCbKOI AOKYMeHTaLii 6roky abo
cXemMun BroKy No TEXHOSONYHIN
(iHXXeHepHOoI) AoKyMeHTaLil.

Y KOHTYpPI NPAMOKYTHUKA NOKa3YyOTbCS
HOMepW (NMOo3HaYeHHs) NiHin 3B'A3KY BiA
npunanis, yCTaHOBNEHMX Ha 6n0|_u
PosTaluyBaHHA HOMEPIB NiHinN 3B'A3KY B
NPAMOKYTHUKY NMOBUHHE BiANOBiAaTY
IXHBOMY po3TallyBaHHIO Ha Cxemax BII0KY.
Lli niHii 3'eaHytoTh i3 300pakeHHAMM
npunagise i 3acobis aBTomaTm3sauil,
pPO3TallOBaHi B NMyHKTax KepyBaHHA.
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[lonyckaeTbca nepeTnHaHHA niHiaMu
3B's13Ky 300paXkeHb TEXHOSOM4YHOro
BCTATKyBaHHSA. [lepeTuHaHHA NiHiaMmu
3B's1I3KYy No3Ha4yeHb npunaais i 3acobis
aBTOMaTu3aLil He JOMNYCKaETbCH.

I'Ip|/| I'IepeTI/IHaHHI BI,EI,FaJ'Iy>KeHHI n
3NUTTI NiHISMK 3B FI3Ky BapTO
po3rmndaatn gBa BUNagKn:

1) nepeTuHaHHSA (BigranyXeHHs,
3J'II/ITTFI) 6e3 pyHKUioHanbHOT B3aemMoail
(6e3 3'egHaHHS) OAVH 3 OOQHUM;

2) NnepeTnHaHHSA (BigranyXeHHs,
3J'II/ITTFI) 6e3 pyHKUioHanbHOT B3aemMoail
(i3 3'egHaHHAM) OQVH 3 OOHMWM.

Y BunagKky gyHKLioHanbHoI B3aemogil
(3'eQHaHHSA) MiHIN 3B'A3KY B MiCLi
NnepeTMHaHHA CTaBUTbLCA Kparka.
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[1na cknagHux ob'ekTiB 3
BiNbLUOIO KiNbKICTHO
3aCTOCOBYBaHMX NpUNaais i
3acobiB aBToMaTmM3aLlil, Konu
306paxkeHHs1 be3nepepBHNX
NiHIN 3B'A3KY YTPYOAHAE YNTAHHS
CXeMU, OONYCKaETbCA 1X
306paxyBaTi 3 pO3pMBOM
(anpeCval MeTo[ 300paKeHHs
NiHin 3B s:|3|<y) Micusi po3puBiB
NiHIN 3B'A3KY HYMEPYIOTb
apabcbkumm undpamu B
NopsAaKy IXHbOro
po3TallyBaHHA B NPSIMOKYTHUKY
I3 3aronoskom "lNpunaaun
Mmicuesi" abo "LLuT..."



CnpoLueHnn crocid BUKOHaHHS
CXeMWn

KoHTYpu KOHTpOrto, peryntoBaHHs, curHanisadil i iHwi cuctemmn asToma-
TM3aLil BUKOHYHOTb i3 3aCTOCYBaHHAM rpadhivHmX i NiTEPHUX NO3HAYEHb MO
[OCT 21.404-85 npn goTpuMaHHi HAaCTYNHUX peKOMeHOaUin:

1) KoHTyp (HesanexHo Bia KiNbKOCTi ENeMEHTIB, L0 BXOASTb B HbOTO)
300paxyeTbCsa y BUIMAQI OAHOro rpadivHOro yMOBHOIO No3Ha4YeHHs — Kona
(oBany), po3aineHoro no AiameTpy ropu3oHTarbHOK PUCOKD. Y BEPXHIO
4aCTMHY Komna BMMCYETbCS NiTepHE NO3HAYeHHs, WO BU3Ha4ae
KOHTPOSIbOBaHUM (perynboBaHuin) napameTp i yci QyHKLUIl, WO BUKO-HYIOTbLCA
LIMM KOHTYPOM. Y HMXKHIO YaCTUHY BNUCYETLCSA LMPPOBI NO-3HAYEHHS]
(Homep) koHTypy. [inst koHTYypiB ACP, kpim TOro, Ha cxemi nokasyTb
BUKOHABYMN MPUCTPIN i NiHIt0 3B'A3KY, LLIO CNOSTy4YaEe KOMo i BUKOHaBYMM
NPUCTPIN.

2) I'padpivHi yMOBHI NO3HAYEHHS KOHTYPIB HaHOCATL beanocepeaHbo No-psas
i3 300paxeHHaAM TY i TpybonpoBoais.

3) 'paHM4YHi poboYi 3Ha4YEHHSA BUMIPIOBaHUX (pPerynboBaHMX) BENUYMH
BKa3yoTb NnopsA 3 rpaddidyHMMMN NO3HAYEHHAMW KOHTYpiB abo B AoaaT-KOBIN
rpapi Tabnuui KOHTYpIB.
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CnpouwieHunit cnocid BukoHaHHA ©CA



Cxema aBToMaTtu13auii y LibOMYy BMNaAKy NOBUHHA MiCTUTHU:

— 306paxeHHs TY i TpybonpoBoais;

— 300paXKeHHs NOOANHOKMX NpUNazis, KOHTYPIB KOHTPOIMIO, Perynto-
BaHHA, cUrHanisauir;

— TabMMULIO KOHTYPIB, L0 MICTUTb HOMEP KOHTYPY i NO3HaYEHHS
NPOEK- THOro AOKYMEHTY y IKOMY NpUBEAEHWUIN CKNan TeXHIYHNX
3acobiB KO- XXKHOIO KOHTYpY.
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PoaropHyTuin cnocid
BUKOHAHHSI CXEMMU

Ha ®CA nokasyoTb:

— TY abo cnpoleHe 300paxeHHs
anaparis, WO MignsraoTb aBToMaTu-
3auil (y BEpXHIN YaCTUHi CXeMW);

— NPSIMOKYTHMKN, WO BigobpaxatoTb
BCcTaHoBMeHHs 3A nNo Mmicuto, Ha
lnTax, nynerax i T.n. (y HAXKHIN
YaCTUHI CXEMMW);

— KOMMneKcHi 3A KOHTporepu -
arperatHi komnnekcu, EOM i 1.40. Ha
cxeMi 306paxyeTbCsl TaKOX HasIBHICTb
cé)yHKu,iﬁ PY4YHOro BBEEHHA JaHUX B

— IiHIT 3B'A3KY MiXK OKpeMnmmu
eneMeHTamm Kkomnnekcis 3A, niHil
3B'dA3-Ky JaTuyuKiB, NepeTBoproBadviB,
BUKOHABYNX MEXaHi3MIB 3 peryntoto-
YMMU MPUCTPOSAMMN,
obymcnoBanbHUMM MaLMHAMM i T.M.;

— Tabnumuo YMOBHUX NO3HAY€EHb, HE
nepenbaveHnx airoummm
cTaHgapTamu;

— HEOOXiaHI MOSICHEHHS OO CXEMMW.



BkoHaHHA cxeMu Ha OCHOBI KOHTpPoOnepiB PO3ropHYyTUM
crnocobom
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BapiaHT ynpaensitoda yactuHa ®CA 3 koHTponepom 1a APM onepato
pa Ta BUHOCOM CUrHasrIbHUX famn Ha WnT
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Cxema KackagHoro perynoBaHHA NapoKOTEJSIbHOK YCTAaHOBKOIO.
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Cxema OOHOKOHTYPHOIO perynoBaHHA BUNMApHOK yCTAaHOBKOK
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TunoBa cxema aBTOMaTu3auii npouecy Kpuctanisauil: 1 — xonoguneHUK; 2 —
KpucTtanidaTtop; 3 — HacocC cycneHsii; 4 — ULMPKYNSLinHUA Hacoc
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CxemMa OHOKOHTYPHOIO perysitoBaHHA peKTUikaLinHOK KOSTOHOK



Cxema peryrntoBaHHsi NpoLecy CyLiHHA: 1 — Tonka; 2 — 3aMilyBanbHa kamepa; 3 —
6apabaH; 4 — 6yHKep; 5 — UMKNOH; 6 — Ao3aTop
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Cxema aBToMaTuaauil abcopbepa KOHBEPTOBAHOIO rasy y BUpOOHMLUTBI amiaky




E

T

GO0 B

il

G

FC

CRCRCIER 5

Fk

Cxema aBTomMaTtusauii agcopbepa 3
HEPYXOMUM LLAPOM afCcopOeHTy
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Cxema 0HO KOHTYPHOro peryntoBaHHs peakTopa 6esnepepBHOI ail
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TunoBa cxema aBTOMaTKU3aUil Npouecy BiACTOBAHHSA: 1 — BIACTINHUK; 2 — NepPenIMBHUN
NPUCTPIN; 3 — MilLarka
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Cxema peryntoBaHHsA BiOXiMIYHOK OYMCTKOK CTOKIB: 1 — aepoTeHK; 2 — BIACTIMHUK; 3 —
BUMIpOBaY KOHLIEHTPALil PO34YMHHOIO KUCHIO; 4 — LWINIMHHUIA BUTPaTOMIp.



