IEC 609090]|

The Transactions of the Korean Institute of Electrical Engineers Vol. 63P, No. 1, pp. 12~18, 2014
http://dx.doi.org/10.5370/KIEEP.2014.63.1.012

AFAL

ofeh aret EAIL

—

Three—phase Fault Calculation by IEC 60909
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(Seok-Geum Son)

Abstract - This paper analyzes how to calculate the three phase short circuit current calculation procedures used in the

IEC 60909

short circuit. It presented the new procedure of the fault current for the interrupting capacity of the circuit

breaker. This procedure is applied to the future power system and calculates the fault current. Power demands are
increased because of the growth of the economy for this reason, the fault current of the power system is largely
increased and the fault current procedure for the proper interrupting capacity calculation of the existing or the new
circuit breaker is essential. How to calculate the three phase short circuit current for ac electrical system and select the
high voltage and low voltage circuit breaker based on IEC 60909 standards.
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UTIL-0001
Isc 3P 300.0 MVA
Isc SLG 100.0 MVA
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(1) 22.9kV CNCV-W
3-1Core Size 60
Length 50.0 Meters
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_|  BUS-0002
22900V
GEN-0001
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Pri Delta '
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%Z 6.0000 %
X/R5.2
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380 V
CBL-0002 ? CBL-0003
(1)0.6/1kV F-CV (1)0.6/1kV F-CV
3-1Core Size 120 3-1Core Size 95
Length 42.0 Meters Length 45.0 Meters
Ampacity 249.0 A Ampacity 216.0 A
BUS-0004 BUS-0009
380 V. 380 V
CBL-0004 CBL-0005 CBL-0006 CBL-0009 CBL-0010
(1) 0.6/1kV F-CV (1) 0.6/1kV F-CV (1)0.6/1kV F-CV . CBL-0008 1)0.6/1kV F-CV oy
3 Core Size 16 3 Core Size 35 3-1Core Size 70 o (D 0.6/1kV FCV

Length 25.0 Meters
Ampacity 68.0 A

BUS-0005

Length 36.0 Meters
Ampacity 109.0 A

BUS-0006

Length 28.0 Meters
Ampacity 179.0 A

BUS-0007

(1) 0.6/1kV F-CV
3 Core Size 10
Length 30.0 Meters
Ampacity 51.0 A

3 Core Size 16
Length 25.0 Meters
Ampacity 68.0 A

3 Core Size 25
Length 30.0 Meters
Ampacity 89.0 A
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Fig. 6 Power System for the simulation
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Table 3 Comparison of fault current
BUS Aot 1/2 CYCLES 2 CYCLES 3 CYCLES 5 CYCLES 8 CYCLES
QMARE )
POWER . POWER . POWER . POWER . POWER . X/R
NO vl TOOLS [EC TOOLS [EC TOOLS [EC TOOLS [EC TOOLS [EC
BUS-1 | 22900 10,522 10,534 7,931 7,930 7,677 7,671 7,611 7,602 7,608 7,597 8.007
BUS-2 | 22,900 10,289 10,358 7,803 7,330 7,602 7,609 7,558 7,556 7,556 7,551 7.385
BUS-3 330 27,905 30,243 21,343 22,357 21,598 22,202 21,567 21,860 21,567 21,648 5.778
BUS—4 330 13,315 15,201 13,068 14,099 13,068 13,923 13,068 13,767 13,068 13,644 1.586
BUS-5 330 4,529 5,353 4,529 5,776 4,529 5,751 4,529 5,725 4,529 5,707 0.384
BUS-6 380 5,956 7,451 5,956 7,284 5,956 7,231 5,956 7,181 5,956 7,141 0.583
BUS-7 380 8,365 10,531 8,348 10,198 8,348 10,114 8,348 10,039 8,348 9,974 1.004
BUS-9 380 11,151 13,038 11,104 12,844 11,104 12,817 11,104 12,796 11,104 12,777 1.149
BUS-10 330 2,568 3,420 2,568 3,420 2,568 3,420 2,568 3,420 2,568 3,420 0.213
BUS-11 330 4,153 5,421 4,153 5,421 4,153 5,421 4,153 5,421 4,153 5,421 0.345
BUS-12 380 4,910 6,316 4910 6,316 4,910 6,316 4910 6,316 4910 6,316 0.432
25 A&k DFAF A A5 F 33 29 7oA 9 Zo] mus)
AgHe SKM POWER TOOLSeIME FAALS 71F2o  wu @ dxte] ofsiA At gk [EC 4ol o
2 AAetga, IEC 60909 oA e Aol me AGATE A kol AA+= 5[%loA BAE 10[%] 7HA X Aol 7k
A g&ete] nFALE AAste] ® 37 Zo] AEAT WA= A & 4 9rk T3 BUS-394E 30[%]4H =9




Aol AGATE g mH A9 AdAR R 2
Asl e ol A wadl SJalA 2 ANE ez
w49,

100

90

30.243
80
70 1EC 60909 Z|cf 7t

-=-1EC 60909 |47t

A28.871 ——POWER TOOLS

50
40 / \ 15.201

30534 w/ 5 \
30 / Nos\%_sm 10531
20 w1053 10303 S /\12.248

10 | +-do

60

T T T T T T T T = T
BUS-1 BUS-2 BUS-3 BUS-4 BUS-5 BUS-6 BUS-7 BUS-9 BUS-10 BUS-11 BUS-12

a8 7 IEC 609090i °|st DmENF
Fig. 7 Fault current by IEC 60909

32,000
30,000 "\
28,000

27,905\\
26,000

24,000 \\\
22,202
22,000 — — 280

21,843 21,598 21,567 21,567

——POWER TOOLS
-=-]EC 60909

1,648

20,000

T T T T
1/2CYCLES 2CYCLES 3CYCLES 5CYCLES 8CYCLES

a8 8 LFTF AlZho| e #Hat

Fig. 8 The changes over time of the fault current

Sulel M e 71 9l
M AES AT AL
IAA F= 9 A4 24, R3AAY] A

2

o
>
&2
N
£
St
o
—
ool
@
(o)
(=]
o]
(&
©
]
_14.4
oo f
P,L

Trans. KIEE. Vol. 63P, No. 1, MAR, 2014

W A3 IEC 60909= vt AFE ALtet= d4As
o HAxAFe AdAFA s aFHAFIF 5~20[%]7HA
A Adel H AT

I

olg A IECT Ao+ HHd7] <A 2 dAZE Y+F
o IZAAFE Axtsta Wstrle] BAASFL 3z 7
AdFe e MEE AL 2o A8 nZdAF ALs
sty flet MaeE A8sta glol A nAAFANGS A
3 Aol 7k MA He Ao FAMETh

weld AF Al wE Jduua RAAFE ALEsta
31717 dFAE AT p o5 AHESE AET] AA Al 2
FAFE IEC 60909 A4S AE3 Alsto] wheE Ald U

Sflol g5 Aol whgra Y Ao

=G AE] WRHAY Fw s
Fol A7 WamR o149 hue A a v a1
Fol 27 9 8 nFE S

al
& A4S Aol vk @ Aot

[1] Duk-Kyeong Park, “The Fault Current Procedure
for the Interrupting Capacity Calculation of the
Circuit Breaker”, Chungnam National University,
2004.

[2] IEC Standard 60056. High-Voltage Alternating—
Current Circuit Breaker. 2001.

[3] IEC Standards 60947-2,
and control gear-Part2 : Circuit Breakers, 2001.

[4] Application Guide for AC High-Voltage Circuit
Beakers Rated on a symmetrical Current basis,
ANSI/IEEE (C37.010-1999

[5] IEEE recommended practice for electric power
distribution for industrial plants, ANSI/IEEE Std.
141, 1986

[6] Bong-Gyu Sung, Hwa-Chang Song, “Standards of
Power System Fault Current Analysis”, KIEE
Summer Conference 2012, p84-85, 2012.

[7] SKM, Survey to Review Best Practice in the
Analysis of Fault Currents, March 2011.

[8] KW. Kim, Kj. Kim, 1.J. Hwang, “Comparison of
three-phase fault study between IEC 60909 AND
IEEE-144" KIEE Conference 2014,
p400-p402, 2004.

[9] Ismail Kasikci ”"Short Circuits in Power Systems A
Practical Guide to IEC60606”, 2002

[10] International

Low-Voltage, switchgear

Summer

Electrotechnical ~Commission "IEC
60606-0 Short-circuit current in three-phase a.c
systems”, 2001

[11] Lee-Jo Son, “IEC 60909 Short Circuit Study”,
SAEHONG ENGINEERING &CONSULTANT CO.
LTD, 2013

[12] Lee-Jo Son, “power Tools for Windows  Fault
Current Calculation and Coordination”, SAEHONG

ENGINEERING &CONSULTANT CO. LTD, 2008



HM7|&s=2X 63PA 13 20144 3¢

[13] Lee-Jo Son, “SKM, Power Tools for Windows”,
SAEHONG ENGINEERING &CONSULTANT CO.
LTD, 2006

[14] Power Tools Manual, SKM, 2006

=4 F (R 85 £)

1969 8€ 10¥A. 1997 kb 7]
3t £4. 20009 AdEdd H7]EE
I ZAAAD). 20123 2O gistd A
713 93,
AR S Arhst

Tel : (031) 370-2677

Fax : (031) 370-2679

E-mil : skson@osan.ac.kr

oy
=)
2}
N
i
>





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /KOR <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [545.000 394.000]
>> setpagedevice


