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DESIGNATION OF PHASE DIFFERENCES BY 86'
HOUR NUMBERS IN THREE-PHASE AC SY '\%

Ko
FOREWORD '\(\6

1) The International Electrotechnical Commission (IEC) is aqwdldMide organization for standardization comprising
all national electrotechnical committees (IEC Nation raiffees). The object of IEC is to promote international
co-operation on all questions concerning stand in the electrical and electronic fields. To this end and
uides (hereafter referred to as “IEC Publication(s)"). Their
ittees; any IEC National Committee interested in the subject dealt with
with the IEC also participate his preparation. IEC collaborates closely with the International Organization for

Standardization (1SO) in accordance with conditions determined by agreement between the two organizations.

onal Standards, Technical Specifications, Technical Reports,
preparation is entrusted to techgd
may participate in this prepw . International, governmental and non-governmental organizations liaising

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) |IEC Publications have the form of recommendations for international use and are accepted by |IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

IEC 60152 has been prepared by IEC technical committee 3: Documentation, graphical symbols
and representations of technical information. It is an International Standard.

This second edition cancels and replaces the first edition published in 1963. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:
a) the title has been updated to reflect the content of the document;

b) the concept of identifying conductors with hour number has been removed as the concept
is considered out of date and other means for identifying conductors exists;

c) definition of hour number (clock number) and phase difference introduced.
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The text of this International Standard is based on the following documents:

FDIS Report on voting

3/1490/FDIS 3/1516/RVD GOW\

Full information on the voting for its approval can be found in the repoﬂﬁ@@g indicated in
the above table.

The language used for the development of this tnternwafdard is English.

This document was drafted in accordance C Directives, Part 2, and developed in
accordance with ISO/IEC Directives, SO!IEC Directives, IEC Supplement available
at www.lec.chlmembers_ex erts, re he main document types developed by IEC are
described in greater deta'l a ch!standardsdewpubilcatlons

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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DESIGNATION OF PHASE DIFFERENCES BY
HOUR NUMBERS IN THREE-PHASE AC SYSTEMS

%5 C’O“\\

1 Scope
This document specifies methods and rules for the des Qﬁase difference between
two items in a three-phase AC system. The desig e mtended to be applied in the

technical documentation of industrial installatj pment and products, and also on
markings of equipment and products. N

2 Normative referenw\? \

There are no normative references in this document.

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

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1

hour number

clock number

designation of a phase difference between the same quantity of two items in an AC system

3.2
phase difference

@
for two sinusoidal quantities of the same frequency in a given order, difference between their

initial phases with possible addition of a multiple of 2n so that the difference is greater than -«
and not greater than n

Note 1 to entry: For the quantities a'(1)= 4'cos(ewt + 9'y) and a"(r) = A"cos(wt + §7y) the phase difference is
@= 07— 9, + 2an where n is an integer, chosen sothat -t < ¢ < m.

[SOURCE: IEC 60050-103:2009, 103-07-06]
4 Hour numbers

For the designation of a phase difference in a three-phase AC system, the following hour
numbers may be used:

0,1,2,3,4,5,6,7,8,9, 10 and 11.

Each hour number shall represent the corresponding multiple of a phase difference of 30°.
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EXAMPLE 1

A phase difference designated by the hour number 3 represents a difference in phase of 90°.

EXAMPLE 2 0@\

A phase difference designated by the hour number 5 represents a difference in phase of 150°. 6 G

5 Phase difference a\)g

-
For designation of a phase difference between two qua e%ur number shall indicate
that the value of the second quantity is lagging the c mg number of degrees compared

with the value of the first quantity.
EXAMPLE 1 \

To indicate the phase differen m@lh‘e line conductors L1 and L2 in a three-phase transmission system, the
hour number 4 can be used to r he phase difference of 120°.

For the designation of a phase difference between values of the same quantities with reference
to the input side and the output side of an item, the hour number shall indicate how many

degrees the quantity value of the output side is lagging compared with the quantity value on the
input side.

EXAMPLE 2

To indicate the phase difference or phase rotation between the primary side to the secondary side of a two-winding
three-phase transformer where the primary side is connected in a delta configuration (i.e. D connected windings),
while the secondary windings are connected in a star configuration (i.e. y connected windings), the hour number 11
can be used to indicate that the secondary side is lagging 330° (or leading 30°) compared with the primary side, e.g.
Dy11 (normally, upper-case letters are used for the primary winding while lower-case letters are used for the
secondary winding), see also Figure 1.

L1 L2 L3
[ ]
®
L1 L2 L3
Figure 1 — lllustration of hour number for three-phase transformer Dy11

Figure 2 illustrates some phase differences using a clock.
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3 3
IEC IEC ’Q 6 IEC
a) 30° phase difference 330° phase |f€;\\ c) 180° phase difference
(30° lag) (30
Figure 2 — Ex ur numbers representing phase differences

NOTE On a clock where the hours are indicated by the numbers 1 to 12, the hour indicated by the number 12 is
also representing the hour 0. Thus, in the examples and figures, the hour indicated by the clock position 12 is the
hour 0.
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