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Shake-table testing mehod for seismic performance evaluation
of electrical cabinet

?L =9 Bty, TR FHey Sdd AxE dVAHe] Wide HrtE A 3
Hell thate] A4 Et

el QIEEFS AA EE BRAom o EEe 482 98 BrHelth BAALs} ¥ 2
FEFS AH BV AFU VIAES} B/1HA B AFEFS AABRE F2L EF)
2 Agart

ASCE/SEI 7-16, Minimum Design Loads and Associated Criteria for Buildings and Other Structures
IBC, International Building Code

ICC-ES AC156: 2010, Acceptance Criteria for Seismic Certification by Shake-table Testing of Nonstructural
Components.

IEC 60068-3-3 INTERNATIONAL STANDARD, Environmental testing Part 3: Guidance Seismic test
methods for equipments

IEC 62271-210, 2013, High-voltage switchgear and controlgear — Part 210: Seismic qualification for metal
enclosed and solid-insulation enclosed switchgear and controlgear assemblies for rated voltages above 1
kV and up to and including 52 kV.

IEEE Standard 344-2004, IEEE Recommended Practice for Seismic Qualification of Class 1E Equipment
for Nuclear Power Generating Stations

IEEE Standard 693-2018, IEEE Recommended Practice for Seismic Design of Substations
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¥ B3 — HAXNSE FINH 8TAHSF
HAANEHFTI| (A) 50 100 200 500 1000 2400 4800
S = A, | 0.40 0.57 0.73 1.0 1.4 2.0 2.6
ANSEAT e AMSHFE adstel 15 2 7Hgsiglen A%t Sps= 055 oty HdE
Aujo} AN, AN, A Adn], WAadn 5 A HEe uwel WIAAES o e iR
of TAANAEE Fardd sdstes Jow Z_H%f;} T Atk mEbA, ARFAETVE 2 4009 0.8 A
sl el st
E B4 — X HESEAHF
=S EIFET|X|HIEZA 2 (Fa) EFEINXEESZA S (Fy)
=em S<0.1 S=0.2 $=0.3 S$<0.1 S=0.2 $=0.3
S2 1.4 1.4 1.3 15 1.4 1.3
S3 1.7 15 1.3 1.7 1.6 15
S4 1.6 1.4 1.2 2.2 2.0 1.8
S5 1.8 1.3 1.3 3.0 2.7 2.4

SEA LA AATE 7Hs skt
FTEAR 7FEE(S)9] At A (B.2)9k s @] AASAER THER(Sys) = A (B.1)¥
2ol 7F 9low, ‘(B J At =, AFE WHIAAVIEYN WAAAYE TEAEAIEY Spev 273
vl o7} vk EE 1.5 2 7438t s7F 0.22 ¥ AS-, WRAAVIE TFEHEAES S,sE 0.825
ot}
Sps =S X25XE, (B.3)
Appx-n = Sps(1 + 2%) (B.4)
Agio_y = 0.4Sps(1 + 2%) (B.5)
AFLX—V = 0.67 X SDS (B6)
Aric_y = 0.27 X Sps (B.7)

AEA e 7hEE A7lo] ¥ *Mi% 918 ICC-ES AC1569] 815 HAHER

¥ S=(seismic parameter):= FE B.5o] YERNATE Ao A e

I Eta 71469 S wf, & zoﬂ ARE £ Qomg LRIl H A=

gatdl FxEI AA A9 Hl(z/h)= 10] "tk 8F-SH2=FEHRLS ICC-ES AC1569] &AM
B D

wheh gstglon, e 5 welth 4 (BA)S A BSE 7EYE, A 6.

2]

S

_4

>J
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E§l7}4 S (spectral acceleration) A4S 918k 2ot} A7|A, Apx_p Sps®l 1.6WE =343 = gl
t} A|zto] E & ASCE 4-985 F=x3dto] Alvhe]d £eeh42 2 &3lo] 2As 5= 9lon 7} 1]
ARBA = HESoJof g},

AE o2 T W] J33AE ASCE 4-987 IEEE Standard 3445 FEste] AdASES
(correlation function)#ke] 0.3 oldl7} X5 3s}al, sAHA B AR SAIZRS 7H2F 30 %29 20

22 Ayste] Aol 48T & 9

E BS5 — M AEHE EAIY of7fe ARH o
Horizontal Vertical
HAZIZE | AlE W Sos z/h AFLx-H ARIG-H ArLx-v Aric-v
@ (9) (0) (0) (0)
KDS ICC-ES
. 0.550 1.00 0.88 0.66 0.37 0.15
1710 00 AC156 :
2010
1A A ICC-ES
=3 E
;] —.;:; ?; AC156 - 0.825 1.00 1.32 0.99 0.55 0.22
10 }— (e} 2010
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1 7l

1.1 HMHe F A

o BasHa gls X]*Jﬁﬁﬁ*}ﬁl AuRY FrEzo] obd Uil dAd Fa dujet 7]7]
I B2 v al AT Bokon, o= Qlsto] ARSZIAARE Al AH-pp Ao R &4
= °‘7ﬂ 5101 ”éJJr Ak 7p FrbA o2 AR AbelEe] Barsan vk H TAE 20
LA e v A At T 2 ARSI AR /\W <o shel 2
W, I T HFxead dA717)71eh wiadn] So] dsi= v ®Baid = gl
C AT W R A7IAERS A dubgom AldE
2 Xﬂo% 9 s s aYur AV &
PAEAE, Suddnsr 22 AR 7R A9 7)e
AF vz ojold = Q1Y) kel WEEA] Wizl <t

w;&am
&
S
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g‘:&oﬂ[‘a

GA T NS HE 2 G ddA AdVIBFHYAE FAAS, oldlB#AIIES] oS wkgsk
A7 R o] WA TH7EE gk Aasd AlddHehS 2021 002 00 AAdsision, o] %
GAFF=AAGAE S FAEte] £ 03] AR GAIZF(CHS Aot I ofE Aol A A
ol AAAES] AL FHEA L, 2021 00€ 00U F-E 2021»4 00€ 00¥7}#A] &9 FH o)X
of A o & SrNE HAH thx 1‘ =(ehel digk gels =F3qltt. 1 A7, 20211 00¥ 009
HFee ods3la, ol FFoR AAEAT.

of mEe Tz e @ pxEel ol Zud o A8 A7AuNe YA B7E
@ Asd Addyel gt AR o mxel WrHA ol d FEolekE ARl ALEAE
AT 5 e A Aol Johw o]F A8 & glom, of A N g} 2AR o
7)ehojof whe}.

dubH o7 H]:rL fae] F2AA WX Ao e sfN7Iye] BHoR sl Uow
&= Fwsl A (structural integrity)e 21, HT sk Aol kst o714 s ARl WrgelEt ¢
= ARdgdne] FxE pAs el Yo Rdystal USRS Fofste, 9 &Y o
Fob Wiy SO HARAE Slske A WS 2@ a=u 71A, driAdner Zol Wil
& Asstaal e o FRA g Wk oflel A B A, Fo Aggide] kA ol
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ICC-ES AC 156

SHPD ' ) =
. .O . e : ICC—ES AC 1564 1@%*—"— Este] AA
Special Seismic Certification

H =
9% B, A9we) oe B

S|
- AAFH A A Seismic Category 1 A8 S At
IEEE Standard 344 - AR zzj stoll A b Arle 7e HE
Az skl A Qb gwje A Add HAE
.Hjﬂ_/\/Ho] ]-;‘d—E 71=90] 7}%= 7} ol= ok 3= é_
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hardnle] A x| e} o] HAAlo] stH E ook 3l Al
F T3k A7)ANIR e FRE tksle] 7S 3
2 B g FAE ICC-ES AC 156S 21&3to] 7]
T S fasio Agoiddne 54 Vs
Aoslr] oAl A, Az HE AFEAe] oo o) 7T fA 21E AlE el Aok
st} o & So] A A3 AHIL gl A9, IEC 60068-3-39] wel H 7|3 27} 5msol At vhEr e = A $-
JNsEFgo g 7hge 4 )

i

o gurel fAdA Yud Adste 9 wx Aw

= [e)
20% ol/dolm N FAHA|F
U dukd o=z 30% oloz Attt B R E AR AHA
IEEE Standard 6933} ICC-ES AC 1569 <73t 20% o]ito] HEE 3ttt EX&A)7HS IEEE
Standard 344 ¢} IEC 62271-210, ICC-ES AC 15691 73t 30%2 3}%lt).
QTFSHAFERGS] U= 2% ~5 %S PASL Qo AFEHo] Ho|F x| kil FHFARE A
o3 AASHE STFSHAHEHS ALt ATE Uk APSEAHAERD LS 9 SHAAEHS
stojol sl A eI AHEH] FLZo] AA %L ). IEEE Standard 6937 ¥4
A S 150 %S 2981#] &S AL 273t 927 ICC-ESACI56S 130 %=
>

1

[
Zdsbd AN o] BES 2 SH7F derE fojdd AS Axsta 9l
7} ek Q1 x| gho] EAtol o] 714 $F4=(Coherence function) H=i= 4337 8H<=(Correlation coefficient)
= Folslo] Husle= Axstar ¢ltl. IEEE Standard 3440 4E Aol E 7kl 7HE<=7) 0.5
olgtx g 7stal lom WETAIANY WA WA= I E 05008 e AAHAgS
0.30]8+% 278ta gtk ®uk o}yl ICC-ES AC156< ¢ 82| zkol € 7ke] 1z 4 (incoherent) 2 &}
°lal == 3}al v}, 3lA 9+ |EEE Standard 693, IEC 62271-210, IEC60068-3-35 3 o] & A]7ro] g
o] F#AA gls 854 &E A% AS T AUtk ASCE 4-98 4= S HA|gtol & o] a7
g 0.3 olsh7t HEE dastal glorm g fHAZtolgste] A gls MEE a8kl 9l
A ottt etE ol& st JEAIztolH o] FAAANFIE 0.3 o)t HEE At 3o
Elgd Zloz ghaHc) webx 2 Ao A= IEEE standard 3449} ASCE 4-982 <21-83te ¥t
Al 0.30]8F = (H g 0.501817F H =5 skt
E1—7A ¥ MMy ZXNHs HBUHES AlZto|Z =tM Al 1Abg
oct
2TSE= PA PPN~
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IEEE Standard
andar 2% N/A 20 N/A
693
> 30
IEEE Standard N/A (under equivalent 15 < 0.5 (Coherence Function)
344 peak stress 100 < 0.3 (Correlation Function)
cycles)
IEC 62271-210 5% > 30 20 N/A
5% A%

IEC 60068-3-3 2% N/A N/A N/A

~10 %)

ICC-ES AC 156 5 % > 30 20 Incoherent Check
"} E A A H) o <O0. i
SO 19] 99 N/A 15 0.5 (Coherenice Functl.on)
WA SR < 0.3 (Correlation Function)

-KDS 4117 00, {1&E WA A7|E
CEd AFE RAAA 71E
- ASCE/SEI 7-16, Minimum Design Loads and Associated Criteria for Buildings and Other Structures
: ASCE(American Society of Civil Engineering)ll 4] 7Hu3t A&&3 x589 HA AASE 7|5
- ASCE 4-98, Seismic Analysis of Safety-Related Nuclear Structures and Commentary
: ASCE(American Society of Civil Engineering)l 4] 7Hdt3t 021e] obd el FxEo] X x4 7%
- IBC, International Building Code
ICC(International Code Council)ollA 7|23 HAFFZ7|Foz FXE AAAY obdydwd
LAAES AN
- ICC-ES AC156: 2010, Acceptance Criteria for Seismic Certification by Shake-table Testing of
Nonstructural Components
. IBC, ASCE 7, FEMA 461, IEEE 344 & 7|Hte 2 H|7za 4o WS AFS 93 sy 49

A

- IEC 60068-3-3 INTERNATIONAL STANDARD, Environmental testing Part 3. Guidance Seismic test
methods for equipments
CAETAY] AeESS BHoR AT HSS A% U
- IEC 62271-210, 2013, High-voltage switchgear and controlgear — Part 210: Seismic qualification for metal
enclosed and solid-insulation enclosed switchgear and controlgear assemblies for rated voltages above 1
kV and up to and including 52 kV
TG AR o] @ AR NAAS AZH 9 A2 )

- IEEE Standard 344-2004, IEEE Recommended Practice for Seismic Qualification of Class 1E Equipment
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for Nuclear Power Generating Stations

o PUAHEEA 4 Seismic Category | AR|E ti oz A ZA3MA ekAdHE Fule] 7]
T2H RS A7) AT WY

- IEEE Standard 693-2018, IEEE Recommended Practice for Seismic Design of Substations
DAY WA HAaRQ A A, WA HSS A% A U
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SPS .

SPSP
SPSPS
SPSPSP
SPSPSPS
SPSPSPSP

Shake-table testing method for seismic performance evaluation

of electrical cabinet

ICS 91.060



