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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LETTER SYMBOLS TO BE USED IN ELECTRICAL TECHNOLOGY -

CONTROL TECHNOLOGY

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
natlonal electrotechnical commlttees (IEC Natlonal Commlttees) The object of IEC is to promote

all

interna

th

T4

P rested
in|the subject dealt with may participate in this preparatory work. Internatiopal, v non-
gdvernmental organizations liaising with the IEC also participate in this prepapatioq. a losely
with the International Organization for Standardization (ISO) in accordance& wit b ined by
adgreement between the two organizations.

2) THe formal decisions or agreements of IEC on technical matters express,‘as nea J k n i ational
consensus of opinion on the relevant subjects since each technicg i L i pm  all
inferested IEC National Committees

3) IELC Publications have the form of recommendations for intern 9 tional
Cgmmittees in that sense. While all reasonable efforts are f IEC
Pdblications is accurate, IEC cannot be held responsibl he wayNi ey are used or fqr any
misinterpretation by any end user.

4) In|order to promote international uniformj 8 itt eftake to apply IEC Publidations
trgnsparently to the maximum extent posgibleN\in helr ational and—-Tegithal publications. Any divergence
bgtween any IEC Publication and the correspqnding ionalNgr negiqQnal publication shall be clearly indicgted in
the latter

5) IEC its apRIo al ahd cannot be rendered responsible fqr any
equi

6) Al| users should ensure thatthe

7) Na liability shall attach fs i ire ployees) servants or agents including individual experfs and
members of its technical co jtte E { Sdmmittees for any personal injury, property dam@ge or
other damage of any \etheNdirect or indirect, or for costs (including legal feeg) and
expenses arising \ licat or reliance upon, this IEC Publication or any othgr IEC
Pdblications.

8) Atfention is drawn \ ati f c€s cited in this publication. Use of the referenced publicatipns is
indispensable for, 3

9) At some of the elements of this IEC Publication may be the subject of
pa held*xgsponsible for identifying any or all such patent rights

A PAS is ecifization not fulfilling the requirements for a standard but fade

availpbl

IEC- @ has\been processed by IEC technical committee 25: Quantities and unitg, and

their |etter symbols.

The text of this PAS is based on the This PAS was approved for
teHewing-decument: pubheation-by-the-P-members-ef-the

committee concerned as indicated in
the following document

Draft PAS Report on voting

25/271/NP 25/283/RVN

Following publication of this PAS, the technical committee or subcommittee concerned will
investigate the possibility of transforming it into an International Standard.
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LETTER SYMBOLS TO BE USED IN ELECTRICAL TECHNOLOGY -
CONTROL TECHNOLOGY

Introductory note

This

Publicly Available Specification (PAS) is intended to replace section 11 of
IEC 60027-2:2000.

- T

qu
fo

fo

1

This
signaé

In colmparison to section 11 of IEC 60027-2:2000 the following has been altered.

increased significantly. New sections for general quantities and funp&tions

e number of physical quantities and of their symbols listed ipnthis PA

pécific to the
e relevant table

used in electrical technology - Part 1: General.

to be used in electrical technology — P

B1-2:1992, Quantities and units — Part 2: Periodic and related phenomena

been

and

f this

field

12

nent.
dition

art 2:

ntrol

B1=5:1992 Quantities and units — Part 5: Flpr‘frir‘ify and mngnpﬁem
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3 Principles

3.1  This PAS presents a coherent body of letter symbols for the most important physical
quantities and functions used in control technology science and technology, particularly for
important variable quantities and (without distinction) the signals representing them.

3.2 Signals and quantities may have any physical form; it is the control engineering design
function which characterizes them. Therefore, for most of the quantities and functions listed in
this PAS, it is not possible to appoint a special unit to them. For those quantities and
functions for which this is possible (1.04 to 1.16, 2.01 to 2.05, 3.04 to 3.15, 5.01, 5.02, and
5.06) any user of this PAS knows the inherent unit.

3.3 | The names of quantities, functions and signals, their definitions, thei igi ence
numlbpers and the names of functional blocks within the functional diagra IEC
60050-351.

3.4 |In IEC 60050-101 and IEC 60050-351, letter symbols ) not
standardized. International standardization of letter symbols 3 in the
diffefent parts of ISO 31 and IEC 60027 only.

3.5 [ Any of the basic symbols listed in sections 1 to 5 5igns
and subscripts to be found in IEC 60027-1.

3.6

3.7 cepts
spec

3.8 calar
quantities, but by bold type letters.

3.9 6 by

9,



https://iecnorm.com/api/?name=92507f1a4d79c39748603a419da981f7

PAS 60027-6 © IEC:2004 (E)

4  General quantities and functions
Table 1
Item
Item Entry ltem . number | Name of quantity
number number number in in or function Symbol Remarks
in IEV" | IEC 60027-1
ISO 31
4.01 351-21-06 input variable u
4.04 | 351-21-07 output variable v2)
Arakjc numeral
4.03 351-21-08 state variable
\\ n

4.04 101-14-08 18 2-3.1 frequency bk\
4.09 | 351-24-24 24 22 |[time congan\ NPVER
4.0 | 101-14-36 13 2.4 |2ngul \a> w=2xf

pulsaikncd )
4.07 | 351-28-14 ragteri “CQ % 0,

gular fre uency)\
4.04 | 351-24-18 A~ \m@p\ng\@no 9
4.09 | 351-24-18 \\ 04 | og=0N1-§
N x oscillation

a1d | 1011450/ 6 2- damping 5 | 6=09a,

coefficient

rotational
4.11 \1\3\ 32 ({0 oney fi
413 | 35104-37JC\ 103, | 5-43 |phase angle P

\\\)} Dirac function;

4.13 1041396 53 unit pulse; o(t)

unit impulse (US)

unit-step function;
4.14 101-13-02 952 Heaviside function ()
4.15 351-24-21 unit-step response h(t)

unit-pulse

response;
4.16 351-24-19 unit-impulse g(t)

response (US);

weighting function

Y As far as the entry number starts with 351, this is the term number in edition 3 of IEC
60050-351 (to be published).

2 The symbol v is a Latin “vee”, not a Greek “nu
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5 Characteristic quantities of the step response
Table 2
mljt:‘r;er Entl?: Ir;gt:/rgber Name of quantity Symbol
5.01 351-24-27 equivalent time constant Ty
5.02 351-24-26 equivalent dead-time T,
5.03 351-24-28 step response time -
N
5.04 351-24-29 | settling time \< TSQ\
5.05 351-24-30 overshoot /\ \\%\4)\\
~X \>
6 Parameters of transfer elements and co oop
Table
AN
Iten Entry number < \J
numbler in IEVY Name of\quanti Sywbol Remarks
01 1-28-17 proportlona act{o \>K
6.0 351-28 Coefficient P Equation of an ideal PI[]

tegral control element:
6.02 351—28-20[\\D\Zq W K ‘
Ici () = Kpu(t) + K, j u()dz + Kpi(t)

0
6.03 3512 8/‘3\ m ion,” Kp

6.04 351—@%\ settime T T, = Kp /K,

6.05 512 \9\8\ \Kte>me T, T, =Kp!Kp

6.04 ¢ 28 \dead-time T
6.07 N@ control rise time T,
6.08 351-25-02 control settling time T
6.09 351-24-40 ]E’r‘;';q”fgnacr;gu'ar o, i=1,2,3, ..
6.10 351-25-08 loop gain K,
6.11 351-25-08 | control factor R

¥ The entry number is the term number in edition 3 of IEC 60050-351 (to be published).

For the symbol v see footnote 2. This entry should only determine the index. The main
symbol should always be that of the quantity, the overshoot of which is meant.

® See footnote 3.
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It Ent b
nu:\::er : I?: |r;5l<,r?) er Name of quantity Symbol Remarks
6.12 351-25-04 ?am crossover angular o,
requency
6.13 351-25-06 ];c)hase crossover angular o,
requency
6.14 351-25-05 phase margin Pm
6.15 351-25-07 gain margin G
6.16 351-21-17 system matrix A .
linear
6.17 351-21-15  |input matrix B igbles:
6.18 351-21-16 output matrix C
6.19 351-21-19 direct input-output matrix ?/\
6.20 351-21-18 transition matrix

7 | Variable quantities of the(co tr&g{}

It Ent b
nu;rtr:er n W\ \\%%tlty Symbol Remarks
7.01 [BW c ntr arlable X
7.02 < 3\@ -27@2 éig% variable w
7.03 \<3\5<%\03\\/\ back variable r
7.04 \}51\-2\7\\04 error variable e e=w-r
x \z? controller output
(Qﬂ \ 3\5&2 6 |variable m
w WZ7-07 manipulated variable y
.07 \/351-27-08 disturbance variable z
7.08 351-27-09 command variable c
709 351-27-10 flna!l controlled q
variable

6)

IEC 60050-351).

7

See footnote 3.

Instead of “variable quantities®, normally the shorter designation “variables® is used (see
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8 Mapping functions and their variable quantities®
Table 5
Item Entry number Name of quantity or
Number in IEV? function Symbol Remarks
mapping variable ' _
8.01 (quantity) of Laplace p, s p=c+tjo=-0+jo=s
transformation
mapping variable
8.02 (quantity) of z
Z transformation (\ x
. ele-
8.03 351-24-31 transfer function G, F
com ic t|o is used
8.04 351-24-33 | b\ \>
. -24- requency response %w)
gain responge; \/‘)Gj
8.05 351-24-36 . p (
amplitude respons ( B j @
8.06 351-24-38 phase respadnse a G(J.w)
(jo)
. A function of the amplitude of
8.07 351'24'42[\ en W B(i) the sinusoidal input varigble u
NOTE s | ted in th|s table are complex ones. Their symbols may be
underli ese quantities and functions, the function symbol ijcluded
in vertic

8 See footnote 6.

% See footnote 3.
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9 Functional diagrams

NOTE The arrows show the direction of action.

9.1 Open-loop control system; guidance system
lz
reference forward directl i
c okl W + ITH y r\r\nl-v-r\llxd X rger?eratluonHOfu q
vAl Ao UUIIlIUIIIIIH wUTILTVITOUA MTal CUTTLITUNneyu »
generator element element /‘\\qiable
inherent

feedback

Figure 1 — Open-loop control system;

9.2 Closed-loop control system; feed 0

NN

e reference i > lled o7 generation of q
—» variable en r% controlle —e» final controlled —»
generator erm system variable

9,

measuring < X
element

sed-loop control system; feedback control system

9.3 System cription using state variables

|z
v
u state variables v
e X =
15 Xoyeees Xy

Figure 3 — System description using state variables'”

9 See footnote 2.


https://iecnorm.com/api/?name=92507f1a4d79c39748603a419da981f7



