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ABSTRACT

The earthquake test procedures specified in three international codes were reviewed and compared for the network

equipments. As technical level on the electronics and networking is growing in Korea, many related equipments are

required to export to abroad. The network equipments are now essential tools for communication among individuals as

well as societies, especially at the hazard situation such as earthquake strike. The Korean network companies are trying

to improve the earthquake resistance performance for their products to expand domestic and international markets. In this
paper it is reviewed that most codes related on the earthquake tests can be performed with the facilities provided in
Korea for the network equipments. However new facility is required to prepare for more performance and higher

regulating codes expected.

1.4 8

A ggr)e *é S A
Bl ge FEo] A FAEL FA HAoW, 7

TR 2 E H HME YFM 27E
2l %7é’°ﬂ e *é%’é%% Ak Pk 2 Foll A
Az e SUMRIAE M E 8T7HA &)
o S A}‘ﬁx}“ﬂ]ﬂ-‘:— AL BokzA 72 449
o el AR T T2 AWAH I AEA
lsfel dok F3] Foidst 5o AL FAPHE
IAsje 22 AF A g g0 A= Azl
R FEE FFHA V5o R 87EHT Uk
AE7tA TR o7 A0l YE, nFE uE
g@ol 5 AR o A £23817] 3t A A
—’?—Eo}%l‘”’% T& AdA9 AdE e 87U
2R AAH ez Ao chistel] 4F vl ok

E_,ow;:é}»ﬂrlr
l—>i

o ruio X Hﬂ

]
=

to ol

9 g
I
i3
]o

G| AATY

AzgdA o AT EE
e~ AP A1 A E

E-mail ! youngkim@kimm.re.kr
Tl (042) 833-7424, Fax : (042) 83-7418

e

8]
Hz
5
2
i
T
b

de FU EANAREE AR o

e FAREY AANY

ﬂgru

7
3 3

2 o
-H

7]
o
}1—?77}7% 8 AGel dsixe BEBFH
01117%: B AANE BT, I 5°ﬂ*1 873
AgE fd FAd dsME F23] 95 u
F Jg Aoz AvHEHG
A 2, #7, dedA AHEHe FAlA
o) ARG AY 74 Telcordia GR-63-CORE™, IEC
60068-2-577 & NTT¢| @AY W59 a7 248
FHET o]F 2437 Y% Y vy 8T A5E B
Hatglon, AlE Aty 54L Hlws

o
e 8o
l’N mlO

e
3

b E e o

"o

2ot

2. SAIFd| 9] XIMAIE =it
210
ARG A Hgse A J1ES FE SH2HEY
o2 Fo|AH, o|g uiEtog A7t o]d& FAEA ok
A7 ol e] Aol AAHoz F WEE FAshe
Fetg(envelope function)E AAsol ket ols 73
AA BAJsEIL A g7l wEol APyt gdete Ao

Zart sl
APl AeTAR A FTRLYEHY F
ol ojzl A% AFEHHH FeE A& g AFAY

-887_



S0l viAe 9L H2dE 5 Je 2P HEdn
2.2 Telcordia GR-63-CORE

(NSgA"ey Y AjZioly A

Telcordia GR-63-COREE EFFHL2  AYso
ANSI TI329Y2% Agstn glon], 9 o4 x|
ue} A9 E 0RE 4712 SBAZ TRt QTEH2adE
#(Required Response Spectrum, RRS)S A&k ot
Z o2 AL MY AgXyel F AdlE Zone 42 7
23 (Ao FEIG AR ART AW AEes Ao
t}. o}& UBC(Uniform Building Code)®ellx 728k 3l
¥ zZon UBCE U&3sd ¥F ole)y) XHd) gk A
TEE 7Fs8leg o] 73S A8Y £ U Telcordia
GR-63-COREdM e A7 wat Fig. 13 Zo
Zone 1&2, Zone 3, Zone 4°] Z}Z B & $HAHEYS &
T3

o] $E2HEYRS AH3) A3 Aol FHE 9
8 TE4E Aolsol st ZEoMe Fig. 29 29
Alztold el & kg BeFm gtk YekHes A g
& 39 7‘211"%& A AE9 B%E HxE @& A
ARE 25%0l5te] HEo] {AEY] AlFdhs AIAAE
443t ol& H}"fmi BAFE Ag 23K 22717

glon, g2 13l nigt

O

023t A&dhe Aow A 4+
2ol A ATelEY &AL 028 AFEY F 315}
A oo} o] YAH AT o]y AHFuL R

& IEFE 8738 €, Zone 49 A% ‘5’1’7]7}—"5
(Zero Period Acceleration, ZPA)= 16 gol2, £% 1 mvs,
H9] 200 mm o9 A%E 7HAe JAFHIF Yadth ot
g "zl A8L 98] High Pass Filter® 08 Hz&
Hgshd 1% 33 Zo} of 1.2 Hz o)4ke) FitollM AES

Do

A EH(Test Response Spectrum, TRS)o] RRSE 9+
3= 232 98 4 don £% 07 m/s, ¥9Y 90 mm

AEZ TEo| rhEsitt

gt A|¥Ae] TRFSEGT} 1-2 Hz o3tz wj& ¢

7% olsh o] WHE AL ) L3R ¥ 1
o o8 x7ege ol A BT e AEA
o} FxFIrrt Yo At Foer o 52 H3d
T 2 oyt AA ¢k dxE wAA B sr)y gt
WRAE 712<) [EEE Std 34499) o3| Agae 32
Fabrel 70% v 35 Hz o)de] Fuld yelolA TRS7
RRSHET} 3W wEgchs 2A0) ul o8 Hgshy 2
FFuprt Ha QF 2 Hz oleld 7Fsd4 Telcordia®)
A FAFAEE H 2 Hzolojok 8l 6 Hz o4
Hiustn gleng Al?ﬂzﬂ«} FRF947}t 6 Hz oo g
AAET Adage 548 HPsdn Bag 5 o

TTTTTg

Fraoqeniy iy

Fig. 1 Required Response Spectra for Telcordia
GR-63-CORE (2% damping)

I
T
T
1 X
H -
T
@ 2 "
o om
£ ol 1
oon]
a2} 1 1=
23] !
.75 1 1
L OT
SEES
a { -
.
-
Gtn AW 400 o0 WM MM M W0 R0

Tine . Sac.

Fig. 2 Earthquake Synthesized Waveform of Telcordia

- SRAi A

1665 1000 o To0e
"

Fig. 3 RRS and TRS for Zone 4
Earthquake Test (2% damping)

EC 50028.2.57 Mhamping 2. ZPA 1

20000 T —T T
s AR T
fred ] T |
o 75 s 7% e
seconis
100.00] -
4 s g bRyt Teoma g aa¥ o o TIR IITLIT
L Boool MM M I LA B AR A A It A TAANC XA CALMION
100.60| r
) 78 150 Fex3 o
seconds
100.00| )
S A AA A Afan A AL AR, AlR
- WV TR Y LA hdaaid S Rdades
“100.0] 1
.0 74 15,0 ns 100

Fig. 4 Time History for Earthquake Test of
Telcordia GR-63-CORE

(2)A1 & & X}

Telcordia GR-63-CORE¥ AZARo] g
NEL aT7Hch d2H Zone 48 FHE&s3he AS Aol
FAE R AW A T AP Fe A

o] 742 W 75 mm o}3ty] W9} 35 AANE
6 mm o}3le] AF WeE 87}

&
2
£ o e

- 888 -



ABAE AFU) ANY W AAZ AHEY 4AR
EE AWY Bash Yok o)F 93 IwHos DY )
3ol 4|5k Pl mie} EaER 8 STRE A5
of RYskn AAE AN T AYAE DRHES Ans
T glon, £UBE AEHA We ASE AYAE 24
she Fe 248ES AR 9

47 B 1—}%0}“ B

1:1

é rulo m‘

2EgQ]
EEE ’\}%—@ %37} At

% }'}71 Aol WA ABA Y FRFHUFE
2AANES 9fsiade 1 HzollM 50 Hz
“M"“"i ‘irk "-ff‘-»] NEE JEAE | oct/min«] ]
ez —rJ]*T A2AMEE sHAY, A &= 02 g

o] AYagor 7}1'3}"4 AL APA Atole] A J

AelAlg 23

FE TEE 2RAEFY FAAsE Bk }{Wu%
AR Y W7 e %XléHf EH oAx T HFE
APo} 298 2 1 5 3% wdeg 4z s1sEn A

dde] A

A4 9] 2ESEY YABES
A= éﬂé?‘&u}. A
23 A
%’o‘}@i *]fﬂzﬂ

HY2 2 %3 st Jlo.

%?‘ﬂ% 2 AgA
Fol g @ ANRRe 13
5UT AAZ FALANY
vmgt A8 Hge

rE,
41

i o r% ot n°l
e

40

2.3 IEC 60068-2-57
(nega=ley o Azioly &AM

I[EC 60028-2-570IM= Y¥HAQ] A5AE We A
ofsta gled, AAIEe] A4 Fig. 59 2& gadE

P& 2732 Utk @ Fig. 4% ZPAV} 1 g? 7A%olxm,

TR E A)Pzde) wel ZPAS 059, 1 g 2¢g 5 ¢

T FEAA HYE2 sk ZPATE 1 g A
Flg. 63 #°] £5& 65 cm/s, HAE 60 mm $Fo] §
o, 2 g?l ASE HAR FABUs T oge
Folth,
N4
7 =
k] - 1 e -
..1..__ .._1._..,.._ JER N S
T al
Fig. 5 Required Response Spectra for
IEC 60028-2-57
IEC 60028-2-5791 X% Alztolgje] xetge& els}

o A& ok mEM o] AelT Telcordia GR-63-
CORES}t 53 2348 288 5 gL Aoe Algd
=3

1EC 60028-2.67 iDaurws 2. ZPA 191

frveet ] T I

g S LT e T e

oo 1 1 I
v 50 D) £
seconds

100,00

H IR PP YN P TR RU YL O L1 P ATV YL DTV
g o bl WA IVARAR I I AASAS Wb il A L i 4 AT L
oy

00 s V50 5 %0
s9com,

10000}

11
Aralmdanfan A AL RS A I
AR A A R AR Ay

H A AT
AT

~160.00]

) V5 323 EXY

Fig. 6 Time History for Earthquake Test of
[EC 60028-2-57

(2)A & A %}

IEC 60028-2-5791ME AAAE #3
Bl o3t F% I%AMW ﬁ:rl%mr ot
ZIZJHJ} geixe 7

=&Y 23 & —a—ﬁ%&‘,ﬂw EW S s €4~
*Md 71832 stu glch

Telcordia GR-63-CORES} @&l 9714& ZPM 3
i 2%F(FAF X3 Ee T4 3F gL 3Fsle 9l
o o Al Al F ¥ Aj7e)de RRSE FYUsiE
Fejr} ch2A dasofor i Awdle Wike] A7)y
o] BAH £g4o] fAls] oo} 3tk ol AHASE TS5
o2 BAY 4 e IEC 60028-2-5794e E¥e 7
8L §itt IEEE Std 349y 32AS e gz}
0.3 oJ3lojd EYA4E 7Rk AFostn gloeg o] 3¢
of go] 7ls3ittn Alg T

AZJAE Fo AgAY 7 FAHsn oy Ho
AALEHY 2 4 EE Fo] B3 AFL 7AH}T

Al gt
24 NTT S41Z4] JRAH
(1)°'é‘.ﬁ‘!.E.E=‘ 2 Alzioly A
THE

HEHS Fig. 7 2 83 Zo] &£, ¢
3 “o‘%k ] 3%2§ Arlstn glem, zhzte] SutAHEY
& QB 71 AIM F3FE A=AF(IMA Scale) 0.2 H o)
3t glck JMA 72 feluss oix & FAFeE e
e A=EAFY MMI(Modified Mercalli Intensity Scale)
o} BlmE o) MMI XI2A 7V & 3% sjgsic) 55
waFe] RRSE= Telcordia GR-63-CORE ¥  IEC
60028-2-57%} HIL el Z7] o] AFolAN FHER=1)
ojglgo] glov +Hugkel RRS £ A% 7 5L A0
g 999 7)ol AM Telcordia®l 7ZA$9 ol High
Pass Filtere] #-&o] E7173ich gl Alzlolge] ¥akgt
F2A ZA2] ALAZHE 02 oo T U, F
49| ao A Alztelde] F A&AIZME 4022 AABL 9
oz olg w Hye YA AREAM FHuEte] 1y
£ Fig. 994 & = gich

- 889 -



Accsieraton Resporise Scecinn Haizontd, h=3%:
. \
F
- e
E / s N \
£ vE -
x - R
I N
i R \
b e T T NI
7
7

freavency (42>

Fig. 7 Required Response Spectra for NTT in
Horizontal Direction (3% damping)

AcCeieration Sasponse Spacingm (Vertica', n=3%)

Aepante A*tPpn (m/¥)

Freauency (z)

Fig. 8 Required Response Spectra for NTT in
Vertical Direction (3% damping)

NED Lowh T $iResnd JDRVEL o)
70011 1oE001)

- YO EPETORL v ) P TTTITTE R RO TNY
o L bl wid e L kb ks ARkl

oo {

Longltuding

G o FEE) e T
Secutpty
et ]
: Q_MWWWWMMMMMM YA
s il NLAS AU W U A NN AN
et I
o [ T TN [
100.00 e A
H AA DA AN A T AR AR e Lo A E o RN A TR IAT A A
: LA RN A AR A O A AT T AR BT L TR
~100.4 v
oo .0 0375 21759 32433 43,53

secams

Fig. 9 Time History for Earthquake Test for
IMA 7 of NTT

(2)AI "= X}
AgAE 37 iEi AEHe] xAsE, NTTS &
FHE Hese E—rﬂE}M ool Mg},
NTTE 3% 0*17}‘;3 Ade g, B8 ¢
FAES IYPF 2% ANFE ?ﬂ%sb_ al\:} P‘W’ﬁ%
JMA 57 % 13], [MA 6% 5 28] 2 IMA 7 & 1
slo] &AMz JRIY. A 7}\_ AFel —6“’3%"91"‘]@%
AAsHe, e Fule 49 =T Ay} 7S Mgty
F33ict. Alff4 Al By} gEozxe APA Fdde] Ho
£HNY) DHAEF AAAFY Wl vls 2 B34,
FEHY ‘;! %—%j—r 7Y, o9 /g, ol T e ¥
3 5o] Yo, dA BES $¥ YL AAHA =tk
AE AdAn A% 5% $ZHMe AL 71%E FAEn &4
ufe- Aojsier @ AL a7E, A 67elNE 15

A AA3E, n¥, 58] Fol §lo) 7w

AR G7 ¥E, T, H2 5o} o, HEF AVE
A7 }50 mm ©Jdtelx Eoje} e ¥t glolof 3}
T AAF z2de o do Ax TelME T2
21 =oj9] e ¥ fow =y, 7% #A
FETh

o} Bz} &,

rir ﬁ fr o e 2

to ©

LR

T3t

2 o
§2 >|”
w
ki
et
0
N
h

r
N

)y

lo

it

olo

N o
A

e

of

24

o}
i

o

2
o)
Sk
N
do
%m

o
lo rr
B

(r o2 ng
iy
s
=]
i

hu do 4o
T3
L
9,11
'rJ
N
m{>
2
o
o o
;\2
m}m
:10
N
9‘(_4‘
it

a3
h
>
X

fo
-
o
i

ksl gule RS HAAME F
HE gdAlA ol gt
lo] ZAHoR HEHe 359 A
iakoui BRIy AAdH 7lg=E
Estgch. 28y AFds dg9
A% B} £28 278 9o
% e E MY 1200 mm, £E 15
a3, ¢og o% 7l 7t

l g g Pger A4 ¢

>
H
lo

> K olo X ¥2 th
Wl lo

o3
3
lo
o r
L
ox

e > 4y X
%Ea'o%dﬂ:

S
HN:iJri;A_Jﬁrk
I R
f}no{v ﬂ;%gmlo
i o t:‘!o»}mol['
f FWu%O”Nlo
mﬂ

s

ol
oift oX
2
L 50
BTN
T
i}
f o
e
"
)
o
fo
-4
i,
2

B oeRe 4443 S Ade Qe §
9 At HRAHF) 5o B
A% wgon AYHLU

(1) Telcordia,
System (NEBS) Requirements:
GR-63-CORE, Issue 2,

(2) TEC 60068-2-57, 1999, Environmental Testing- Part
2. Tests - Test Ff: Vibration ~ Time-History Method.

(3) NTT, 1988, 52181 5o A gy, d2az
31524 5] A} (Yojuh).

(4) ANSI T1.329, 2002, ANSI for Telecommunications
- Network Equipment - Earthquake Resistance.

(5) Uniform Building Code(UBC), 1997.

(6) ASNIIEEE Std  344-2004, 2004, IEEE
Recommended Practice for Seismic Qualification of Class
1E Equipment for Nuclear Power Generating Stations.

2002, Network Equipment-Building
Physical  Protection,

- 890 -



