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ETAP L. IEC fFRIGICTEE(ZEK

Standard Compliance
ETAP short-circuit calculation per IEC Standards fully complies with the latest IEC documentation as lsted below:

IEC 60909 [ZDW\THEfET S

ETAP User Group - No.17

Standard Pub. Year Title

IEC 62271-100 2003 High-voltage switchgear and controlgear — Part 100: High-voltage alternating-current circuit
breakers

IEC 62271-200 2003 High-voltage switchgear and controlgear — Part 200: AC metal-enclosed switchgear and controlgear
for rated voltages above 1 kV and up to and including 52 kV

IEC 62271-203 2003 High-voltage switchgear and controlgear — Part 203: Gas-insulated metal-enclosed switchgear for
rated voltages above 52 kV

IEC 60282-2 1997 High-voltage fuses — Part2: Expulsion fuses

IEC 61363-1 1998 Electrical mstallations of ships and mobile and fixed offshore units — Part 1. Procedures for
calculating short-circuit currents in three-phase a.c.

IEC 60505-0 2016 Short-Circuit Currents in three-phase a.c. systems - Part 0: Calculation of Currents

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

IEC 60909-2 1992 Electrical equipment - Data for short-circuit current calculations in accordance with IEC 60909
(1988)

IEC 609094 2000 Short-circuit currents in three-phase a.c. systems Part 4: Examples for the calculation of short-
circuit currents

IEC 60947-1 2004 Low voltage switchgear and control gear, Part 1: General rules

IEC 60947-2 2003 Low voltage switchgear and control gear, Part 2: Circuit breakers

These standards are for short-circuit calculation and equipment rating in AC systems with nominal voltages operating at 50 Hz or 60 Hz. They cover 3-phase,
line-to-ground, line-to-line, and line-to-line-to-ground faults.

IEC 60909

IECIZkHE BRI AL

B R TE 1S DRl

20014 hR =>
20164 hR

INTERNATIONAL
STANDARD

NORME
INTERNA

Short-circuit currents in three-phase a.c. systems —
Part 0: Caleulation of currents

EC 60909-0

Edition 2.0 2016-01

20014 hR => 201644k
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o
. IEC 909 Device Duty Short Circuit Entanced

Compliance with IEC 909-2016 ed. 2
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% ]:T: 1,% ﬁ Voltage Factor (c)

Voltage Factor ¢ (= 6% voltage tol)

(1/2)

For Maxim

Current Calculation

um Short-Circuit

For Minimum Short-Circuit
Current Calculation

Nominal Voltage Un Cmax Cumin

Others < 1000 V 1.05 095

Medmum voltage: > 1 kV to 230 1.10 1.00
kv

High voltage: > 230 kV 1.10 1.00

Voltage Factor ¢ (= 10% voltage tol)

For Maximum Short-Circuit
Current Calculation

For Minimum Short-
Current Calculation

Circuit

Nominal Yultjage Un Cmax Cmin

Others < 1000 V 1.10 0.90

Medmum voltage: > 1 kV to 230 1.10 1.00
kv

High voltage: > 230 kV 1.10 1.00

For more detailed information please refer to IEC

60909-2016 Table 1.
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RS DE= (213) Rim D DRE (3/3)
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I, =

steady state short-circuit current steady state short-circuit current
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Non-meshed Network & Meshed Network

Iy = 4+ Igmax (66) FEEMEOZSER
TR (68) BEHOZE5ER

= 3tHEHREFR (Non-meshed Networks)

I - Iy -
Tt T Teaa iy
s 1 T Y Tone Taw Y Iy /
fis I I Tuwe 1 i 7 K3
]
' | (E10)
Iy =) Iy (74)
Iy = Ips + InT + Iowr + Tom = 40+ s + Igr + Towemax + 2 4 - Tk (75)

ﬁ%%iﬁﬁﬁ lbsym G)E'l'ﬁ (Near-to-Generator) (3/6)

= 3HHEEHREIR (Meshed Networks)

o
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ﬁ&ﬁ =] /)Il,1 |bsym E‘I‘% (Near-to-Generator) (4/6)

» 3HHIEHREIR (Meshed Networks)

In case of multiple-fed short circuits, current I, can be calculated by:
Iy = Ixmax (76)

Currents calculated with Formula (76) are larger than the real symmetrical short-circuit
breaking currents. For increased accuracy, Formula (77) can be used.

= z 0
Zeki Lks . S kM
Iy = Ikmax > ' Sl m) L -2 ﬁj (- ”;‘1‘;) L
i

Uy I3 ~ cU, 3

zZ ‘1 I

—SKk —kSk (1 ) SOK;’ —kSO1 {1 ) 77

—— - — -z (77)
~ " Un I3 k ZI: Up I3 1 Lison

T z. I
WAm —kWAm —WDn —kWDn

—WAm WA (- 1y, )T =bn WO (1— 1, )1

~ et ! E ( ZkWAm - (’Unf\j‘3 —kWDn

ﬁ&ﬁ%umﬁﬁ |b sym 0)%"‘% (Near-to-Generator) (5/6)

FHAHE D 1b DETER Iy = 1t Ixmax (66)

Rl DR . . e 7

u=084+ ozae‘o-zsfcs“rc pour fmin =0,02's ! N I '-’" ] t—

u=071 +051e93%6/he  pour 1, =0,05s T 1T T T ool ;

4062407260326 G pour 1y, = 0,105 T T -
—

4~ 056 +094e %3866 pour 1,2 0,25s

(67) cag;,},.‘l.;_....._..
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FEH D Ib DFER 'o — 49 Tkmax (68)
R DR E =
¢ =103+ 012In(Ppy ! p) pour /,=002s " /

g =079+ 012In(Fy / p) pour ipin = 0,05s s | ;
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Py - EXREHNESD (MW)
P - BOXE (number of pairs of poles of the motor)
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- REREROBE T
BRAEREREEE (Generator maximum excitation)
Tkmax = 4max 11 (83)

RMNERERTHIE (Generator no-load excitation)
Imin = 4min - 11 (84)
(IrG : EBHOERER)

» 3HHEHRETR (Non-meshed Networks)
L= T (88)

I = Iks + It + Towr = Argt + Ier + Tiowe (89)
» 3HHIEHREIR (Meshed Networks)

Tymax = ToMo (90)

Tkmin =II:min (91)

(1/2)

EEE /| DFHE (2/2)
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(E15) (E16)

REMITHRERE 1, DETE

The Joule integral [i2 ds is a measure of the energy generated in the resistive element of the
system by the short-circuit current. In this standard it is calculated using a factor m for the
time-dependent heat effect of the DC component of the short-circuit current and a factor » for
the time-dependent heat effect of the AC component of the short-circuit current for one
individual short circuit (see Figures 18 and 19).

T |
J.izdr:(ll:}z (m+n) T = Ify - Ty (108)
L]

The thermal equivalent short-circuit current is:

Tin =I;\-"m+n (109)

For a series of 7 three-phase successive individual short-circuit currents, the following formula
shall be used for the calculation of the Joule integral or the thermal equivalent short-circuit

current.
I’d[ {Ihrm i) T (110)
i
fi”d:
i 111
th 1\ Th ( )
with T = 3T (112)

(112)

2 1
— R |

B =

18 . \ ) 1) k\\"\\&\\\ ..

‘\‘\ \\\ o NN

12 NG PN ; SONONCT
\ AR . N
o R \\\ NG " \'Q -

NN ' R

s \\\:\\\‘ S N N

o RN NN :

B N
’:05 1 2z . 5 10 20 50 = 100 F 500 JH:Il om B0s 7 -L o2
I - h—

Figure 18 - Fnlurm for the heat effect of the DC component of the short-circuit current Figure 18 = Factor » for the heat effect of the AC component of the shert-circuit current
programming, the formula to calculate a is given in Annex A) ifor programming, the formula to calculate » is given in Annex A)

(E18) (E19)
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