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Foreword

The text of document 25/391/CDV, future edition 1 of IEC 60027-7, prepared by IEC TC 25, Quantities
and units, was submitted to the IEC-CENELEC parallel vote and was approved by CENELEC as
EN 60027-7 on 2010-09-01.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN and CENELEC shall not be held responsible for identifying any or all such patent
rights.

The following dates were fixed:
— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2011-06-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2013-09-01

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 60027-7:2010 was approved by CENELEC as a European
Standard without any modification.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD
applies.

Publication Year Title EN/HD Year
IEC 60027-1 1995  Letter symbols to be used in electrical EN 60027-1 2006
+ A1 1997  technology - - -
+ A2 2005 Part 1: General +A2" 2007
IEC 60027-2 2005 Letter symbols to be used in electrical EN 60027-2% 2007
technology -
Part 2: Telecommunications and electronics
IEC 60038 2009 |IEC standard voltages - -
IEC 60050-121 1998 International Electrotechnical Vocabulary - -
+ A1 2002 (IEV) - - -

Part 121: Electromagnetism
IEC 60050-131 2002 International Electrotechnical Vocabulary - -

+ A1 2008 (IEV) - - -
Part 131: Circuit theory
IEC 60050-141 2004 International electrotechnical vocabulary - - -

Part 141: Polyphase systems and circuits

IEC 60050-151 2001 International Electrotechnical Vocabulary - -
(IEV) -
Part 151: Electrical and magnetic devices
IEC 60050-195 1998 International Electrotechnical Vocabulary - -
+ A1 2001  (IEV) - - -

Chapter 195: Earthing and protection against
electric shock

IEC 60050-411 1996 International Electrotechnical Vocabulary - -
+ A1 2007 (IEV) - - -
Chapter 411: Rotating machinery
IEC 60050-421 1990 International electrotechnical vocabulary - -
(IEV) -
Chapter 421: Power transformers and
reactors
IEC 60050-441 1984 International Electrotechnical Vocabulary - -
+ A1 2000 (IEV)- - -
Chapter 441: Switchgear, controlgear and
fuses

YEN 60027-1 includes A1 to IEC 60027-1.
2 EN 60027-2 is superseded by EN 80000-13:2008, which is based on IEC 80000-13:2008.
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Publication Year Title EN/HD

IEC 60050-442 1998 International Electrotechnical Vocabulary - -
Part 442: Electrical accessories

IEC 60050-448 1995 International Electrotechnical Vocabulary -
(IEV) -
Chapter 448: Power system protection

<
D
Q
©

IEC 60050-466 1990 International electrotechnical vocabulary - -
(IEV) -
Chapter 466: Overhead lines

IEC 60050-601 1985 International Electrotechnical Vocabulary
+ A1 1998 (IEV) - - -
Chapter 601: Generation, transmission and
distribution of electricity - General

IEC 60050-603 1986 International electrotechnical vocabulary - - -
+ A1 1998 Chapter 603: Generation, transmission and - -
distribution of electricity - Power system

planning and management

IEC 60050-604 1987 International Electrotechnical Vocabulary - -
+ A1 1998 (IEV) - - -
Chapter 604: Generation, transmission and
distribution of electricity - Operation

IEC 60050-811 1991 International electrotechnical vocabulary - -
(IEV) -
Chapter 811: Electric traction

IEC 60909-0 2001  Short-circuit currents in three-phase a.c. EN 60909-0 2001
systems -
Part 0: Calculation of currents

IEC/TR 60909-1 2002  Short-circuit currents in three-phase e.c. - -
systems -
Part 1: Factors for the calculation of short-
circuit currents according to IEC 60909-0

IEC/TR 60909-2 2008  Short-circuit currents in three-phase a.c. - -
systems -
Part 2: Data of electrical equipment for short-
circuit current calculations

IEC 60909-3 2003  Short-circuit currents in three-phase a.c EN 60909-3% 2003
systems -
Part 3: Currents during two separate
simultaneous line-to-earth short-circuits and
partial short-circuit currents flowing through
earth

IEC 62428 2008  Electric power engineering - Modal EN 62428 2008
components in three-phase a.c. systems -
Quantities and transformations

IEC 80000-6 2008 Quantities and units - EN 80000-6 2008
Part 6: Electromagnetism

% EN 60909-3 is superseded by EN 60909-3:2010, which is based on IEC 60909-3:2009.
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LETTER SYMBOLS TO BE USED
IN ELECTRICAL TECHNOLOGY -

Part 7: Power generation, transmission, and distribution

1 Scope

This part of IEC 60027 is applicable to generation, transmission, and distribution of electric
energy. It gives names and letter symbols for quantities and units. In addition, rules for
multiple subscripts and their succession are given.

This part of IEC 60027 is an addition to IEC 60027-1. Therefore letter symbols already given
in IEC 60027-1 are repeated only if they have a special meaning in the field of power
generation, transmission, and distribution or if they are used in this field with special
subscripts.

Guidance on the use of capital and lower case letters, is given in IEC 60027-1, 2.1, and
guidance on the representation of complex quantities,is given in IEC 60027-1, 1.6. Therefore

in many cases only U is given instead of U, |Q|=U or u.

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60027-1:1992, Letter symbols to be used in electrical technology — Part 1: General
Amendment 1:1997
Amendment 2:2005

IEC 60027-2:2005, Letter symbols to be used in electrical technology — Part 2: Telecom-
munications and electronics

IEC 60038:2009, [EC standard voltages

IEC 60050-121:1998, International Electrotechnical Vocabulary — Part 121: Electromagne-
tism

Amendment 1 (2002)

IEC 60050-131:2002, International Electrotechnical Vocabulary — Part 131: Circuit theory
Amendment 1 (2008)

IEC 60050-141:2004, International Electrotechnical Vocabulary — Part 141: Polyphase
systems and circuits

IEC 60050-151:2001, International Electrotechnical Vocabulary — Part 151: Electrical and
magnetic devices

IEC 60050-195:1998, International Electrotechnical Vocabulary — Part 195: Earthing and
protection against electric shock

Amendment 1 (1998)
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IEC 60050-411:1996, International Electrotechnical Vocabulary — Chapter 411: Rotating
machines

Amendment 1 (2007)

IEC 60050-421:1990, International Electrotechnical Vocabulary — Chapter 421: Power trans-
formers and reactors

IEC 60050-441:1984, International Electrotechnical Vocabulary — Chapter 441: Switchgeatr,
controlgear and fuses

Amendment 1 (2000)

IEC 60050-442:1998, International Electrotechnical Vocabulary — Part 442: Electrical
accessories

IEC 60050-448:1995, International Electrotechnical Vocabulary — Chapter 448: Power
system protection

IEC 60050-466:1990, International Electrotechnical Vocabulary — Chapter 466: Overhead
lines

IEC 60050-601:1985, International Electrotechnical Vocabulary — Chapter 601: Generation,
transmission and distribution of electricity — General

Amendment 1 (1998)

IEC 60050-603:1986, International Electrotechnical Vocabulary — Chapter 603: Generation,
transmission and distribution of electricity — Power system planning and management

Amendment 1 (1998)

IEC 60050-604:1987, International Electrotechnical Vocabulary — Chapter 604: Generation,
transmission and distribution of electricity — Operation

Amendment 1 (1998)

IEC 60050-811:1991, International Electrotechnical Vocabulary — Chapter 811: Electric
traction

IEC 60909-0:2001, Short-circuit currents in three-phase AC systems — Part 0: Calculation of
currents

IEC/TR 60909-1:2002, Short-circuit currents in three-phase AC systems — Part 1: Factors for
the calculation of short-circuit currents according to IEC 60909-0

IEC/TR 60909-2:2008, Short-circuit currents in three-phase AC systems — Part 2: Data of
electrical equipment for short-circuit current calculations

IEC 60909-3:2003, Short-circuit currents in three-phase AC systems — Part 3:Currents
during two separate simultaneous line-to-earth short circuits and partial short-circuit currents
flowing through earth

IEC 62428:2008, Electric power engineering — Modal components in three-phase a.c.
systems — Quantities and transformations

IEC 80000-6:2008, Quantities and units — Part 6: Electromagnetism
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6 Subscripts and superscripts
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6.1  Subscripts for natural quantities and components in three-phase AC systems
ltem Reserve
num- Meaning Chief symbol bol Example of use Remarks
ber symbo
251 |line L1, L2, L3 U Uy Upg
conductors
252 | windings W1, W2, W3 Tp1s Tys I Windings of electrical equipment, for
instance the windings of a transformer
in delta-connection, see item 253.
253 | windings 1WA1, 1W2, 1W3 J 1, 2, 3 at the beginning of the symbol
2wt defines the HV-, the MV- and the LV-
2W1, 2W2, 2W3 w2 side of a transformer.
== HV-side
3W1, 3wz, 3W3 w3 1, 2, 3 at the end of the symbol defines
the three windings on each of the three
N sides in case of a three-phase AC
transformer.
254 | neutral N Iy Applicable in low-voltage networks.
conductor
255 | source S q Us, ug See item 165.
256 | positive 1 @) Uy, l_]m Symmetrical components (IEC 62428)
sequence
system U4 Lo Uy
2
negative 2 ) Uy, Upy U |=|a” a 1}-|Uy
sequence Uz a a2 1]|Y
system -
zero 0 (0) Uy Ugg Y - v LT
sequence © with 2 = e __E+JE£
system
(1), (2), (0) used in IEC 60909-0.
257 |direct axis d dg0-components
258 | quadrature q
axis
259 | Clarke a af 0 -components
component
260 | Clarke B
component
261 |space phasor |s Ug = Uy +ju Space phasor in a non-rotating frame of
=sTa B reference.
262 |space phasor |r u, =ugy +ju Space phasor in a rotating frame of
= a reference.
263 | active P
component
264 | non-active Q

component
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6.2 Subscripts for operating conditions
ltem Reserve
num- Meaning Chief symbol bol Example of use Remarks
ber symbo
265 |general a..z Use lower case letters for any operating
condition.
266 | actuated a ]'a Applicable to a protection device.
267 | breaking b I, Breaking current of a circuit breaker. See
item 105.
268 | earth fault e Ic In networks with isolated neutral or
€ resonant earthed neutral. See item 107 and
see also item 125.
269 |induced in U, Induced voltage.
270 |three-phase K k3 F— In case of a three-phase short circuit the
short circuit Ik, [k, 1k3 ?IdEd(i:tiggg(l)guOt;script 3 is not necessary
See item 112 to 114.
271 |line-to-earth k1 ]|:1 IEC 60909
short circuit IEV 195-04-12
272 |line-to-line k2 II:Z IEC 60909-0.
short circuit
273 ”Re':o'_“ne_t k2E IkoEL 2. IkoEL3 Iieoe : current flowing through earth in case
short circ
with ealrthm of a line-to-line short circuit with earth
connection connection (IEC 60909-0).
274 | maximum max m Uiaw U U..: Maximum permissible permanent
voltage of electrical equipment.
275 | minimum min
276 | nominal n nom
277 |over o ov U Instantaneous value of an over-voltage.
278 | peak p ip See items 118, 120.
279 |rated r rat
280 |saturated sat X,
281 | thermal th Iin See item 129.
282 | no load 0 IOM No-load current of a motor.
6.3 Subscripts for electrical equipment
ltem Reserve
num- | Meaning Chief symbol bol Example of use Remarks
ber symbo
283 | general A..Z U Use upper case letters for electrical
rranv equipment or parts of electrical equipment
284 |asynchronous | ASM IM IM: Induction motor.
motor
285 |bundle B IEV 466-10-22, IEV 466-10-23,
conductor IEV 466-10-24
286 |current CT ICT

transformer
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Iltem Reserve
num- | Meaning Chief symbol Example of use Remarks
ber symbol
287 | generator G Ug IEV 151-13-35
288 | DC generator |G -
289 | AC generator |G ~
290 |three-phase G3 ~ U
AC generator @EV
W
291 |gas insulated |GIL IEV 601-03-06.
line
292 gas GIS
insulated
switching
station
293 | high-voltage HVDC Puvoe IEV 601-04-01
DC link
294 |inverter IN IEV 151-13-46
295 |overhead line, | L XI: reactance per length in the positive
cable sequence system: X| = X7
296 |line L1, L2, L3 VPN P
conductors
297 | motor M IrM
298 | DC motor M - DCM
299 | AC motor M ~ ACM
300 [three-phase M3 ~
AC motor
301 | machine MA VA IEV 151-13-39, electric machine
302 | network
303 | neutral in low-voltage networks
conductor
304 | protective PE In low-voltage networks, IEV 195-02-09
conductor
305 | PEN- PEN In low-voltage networks, IEV 195-02-12
conductor
306 |power station |PS S Spg Sg Apparent power at the high-voltage side of
the unit transformer of a power station.
IEV 603-01-01
307 |earth wire Q dQ1L1 If there are more than one earth wires use:
Q1, Q2, ... Qn.
308 |reactor Re
309 |rotor
310 | rectifier RF IEV 151-13-45.
311 | stator S Stator of an electrical machine or a turbine.
IEV 811-14-01
312 |sheath or S Sh, Si Igys Igps g5 Example: currents in case of three single-
shielding core cables.
313 |synchronous |[SG
generator
314 | synchronous SM

motor
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Iltem Reserve
num- | Meaning Chief symbol b Example of use Remarks
ber symbol
315 |synchronous |SMA
machine
316 | synchronous SPH IEV 151-13-47
phase shifter
317 | transformer T SrT See items 130,132, 163, 252, 253
318 | unit uT BT Uty
transformer
319 |voltage VT Ut
transformer
320 |[winding w
6.4 Subscripts for locations, reference points, and fault locations
ltem Reserve
num- | Meaning Chief symbol bol Example of use Remarks
ber symbo
321 |location of A..Z station A Location of stations or parts thereof.
stations
322 |earth E G G: ground (US usage).
323 | fault location, |F " In case of several fault locations: F1, F2,
short-circuit Ir
; F3, ... Fn.
location
324 | high-voltage HV (O] Uiy
side
325 |low-voltage LV NS ULy
side
326 | medium- MV MS Uty
voltage side
327 | neutral point N Uy IEV 601-02-22 MOD, neutral point in a poly-
line network.
328 | connection P K IEV 601-03-11, pole of an equipment.
point,
pole
329 | connection Q Q1, Q2, SIZQ Example: Short-circuit power at the
point of a Qn connection point Q of a network.
network
330 |reference RE BE
earth
331 | connection u, Vv, w u, v, w Generator, motor, transformer, reactor etc.
points of in three-phase AC networks, if necessary
three-phase or with additions.
AC X, Y,z
equipment
332 | star point Y Uy Common point of two-pole elements
(windings) in star connection.
333 | positive, 01 In case of symmetrical components
negative- according to item 256.
and zero- 02
sequence 00
neutral

reference
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6.5 Superscripts

ltem Reserve
num- | Meaning Chief symbol bol Example of use Remarks

ber symbo

334 | after a n

335 | before b v Ib Current of a generator before a short

G circuit.

336 | per length ’ XI:

337 |transient ’ Xé, Té

338 | subtransient ’” Xé, Té’

339 |semi-relative |*in front of the . U Semi-relative quantities are used similarly

symbol Xt = —kr. to per-unit quantities for network
St calculations.

6.6 Multiple subscripts and their succession

Item . .

Position Meaning Clause Example (Remarks)

number
340 1 natural quantity or modal component 6.2 U, (positive sequence system)
341 2 operating condition 6.2 U, (during a line-to-earth short circuit)
342 3 electrical equipment 6.3 U714 (@t the fourth transformer)
343 4 location 6.4 Uit 1y (On the high-voltage side)
344 5 additional indication — Uiitanvmax (highest value)

Uiitanvmax: Highest voltage in the positive sequence system, during a line-to-earth short circuit, at the high-voltage
side of transformer number four.

If necessary, insert a small space between the different subscripts.
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