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The investigation about the impact of the vibration period change in the vertical

isol

In

desi

ation element.

Yoshio Kamishima®

Shinobu Yokoi*

ABSTRACT

this study, the investigation about the impact (i flexibility of the component

gn and possibility of the design rationalization) of the vibration period

change in the vertical isolation element was carried out. Furthermore, the

feasibility studies of the vertical isolation system and configuration of the

vertical isolation system in the Fast Reactor Plants were examined.

(1) The investigation about the impact of the vibration period change in the

vertical isolation element.

The possibility of the short period by reduction of the coned disk spring
series number in this system was examined. The possibility of the reduction
of the coned disk épring series number was confirmed. As the result, it was
confirmed that rationalization of coned disk spring isolation element and that
the damper and the supporting structure for the seismic horizontal force are
compécted. Furthermore, the impact on configuration in the plant with the
rationalization of the coned disk spring elements was examined. It was
anticipated that the effect to common deck size by the coned disk sgriag
diameter reduction was small and the effect of the rationalization by the

configuration in the plant is also small.

*

Thi
the
The

Advanced reactor technology Co., Ltd
s study las been performed by Advanced reactor technology Co., Ltd. under
sponsorship of Japan nuclear cycle development institute.
division of. contract : Structural Mechanics Research Group, Advanced
technology division, O-arai Engineering Center
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(2) FExamination of the vertical isolation system.
The examination about realization of the vertical isolation system was
carried out for the sodium cooled medium size reactor plant.
The common deck shape at the sodium medium size furnace is the following
A common deck height of 2.25m, 50m of steel plate board thickﬁess, 301ton
of a support weight of a coned disk spring.
Tt is necessary to make weight imbalance of the common deck small, because
the rocking vibration is affected by the weight imbalance.
-When the coned disk spring rigidity is increased, the displacement of
vertical motion decreases but the displacement by the locking increases.
The depression effect of the element displacement in vertical direction
by the increase of the rigidity of coned disk spring can not be expected.
-The displacement difference of top and bottom of the common deck can be
allowed to 25mm.
(3) Plant arrangement examination
The configuration of the vertical isolation systemin the Fast Reactor Plants
was examined. As the result, it was possible to keep rate of increase of the
building volume to 3. 4% in comparison with the horizontal base isolation system

condition.
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c5RE—F  BUHMEORY EEE—F

cBRE— T EUHEO RV EEIT—F
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FTNENEERE— FICOWTOEFREER. FEREE CBEESHRTRE
A LT b B IRE A% 2.2.2. 1-L (OR T, S/, MSRMSE H A
LT, FIe LIERISEMEEZANLEGED IR T vy X OBEEMEE
2.2.2.1-21277%F, R XD MHREIR TIL 52 HBERFO MLIZREMA 114m, =
EUT v FOETEMER 140m & LB LG bivedh oo, PIERRERIRD
HEWIE 1R, 2IRE—RNT, 2y X IEMRENF 102m, 94m F4E LTV
Do ZHITRBEEBDLETOT NI VARFERTHY, ETOTU AT AR
ETWERDHD, £, 5K, 6 IROEET— FITH L THENEIHE 16mm &5 9mm
ETEMERDHOVRL TS KEREEPLETHD, 2B, 4 KO=EUT Y
FHITERE— FIo LT, ISEBMIEER IS BB L 3k by,

(4) H£&d '

REDOERPOUTDZ ENEZ D,

* 1R, 2RE—RFT, 2yF U IEMBENEN 102m, 94m FE LT 5D,
CHITHBRBEBDT VATV ARFERTHY, ETOT7 R A RET Y
ERb 5, |

B, 6 KE— T, By % LSBT ENA 16m, 9 9mBELTNS,
BT EROKTERC R T 5 E— FThY . 2527y FOlliEs
ETBZ LIV EMEERSMADND EEZBNS,
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#2.2.2.1-1 BEHEESER OATIMEE

=— Fik#k 1 2 3 4 5 6
e R B X Hm | ED Y A &5 Fvd |EUYHE|EDXHE
T myxvSleyRes| ETE |EBOER| RVER | RVER
g IEEh K (Hz) 1.29 1.35 1.58 4,05 4,23 7.33
B 5 B (s) | 0. 775 0. 740 0. 632 0. 247 0. 237 0.136
$il X 0.313 0. 000 0. 000 0. 000 0. 000 1. 404
jil_lpj . . . . » .
g | Y
v 0. 000 0.20 . 000 0. 000 0. 759 0. 000
w | HE 203 0
ETZ 0. 000 0. 000 1. 007 0. 001 0. 000 0. 000
T
=
RLX 670 16. 70 13.88 7.80 7.83 7.16
J7 18] ~
MM ey
TR EE it 16. 70 16.70 13. 88 7.80 7.83 7.16
W/s) 7
i 7.99 8. 49 8.84 12.12 12. 24 18. 65
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B SRR

#£92.92.2.1-2 IFTLTFTvF ETE
BAE B/ME AT 55

BEW L AZH (om) 99. 95 97. 25 2.70

1kE—F :

5930 X F7 1A 50. 98 -50. 98 101.96 | &0 X FEANSERE

=RV

2 RE— KN ’

E0YHE 46. 96 -46. 96 93.92 B0 Y FATIGEAE

2yF&T

3kE—F

&fk 90. 06 87. 68 2.38 ETF 2 FmAAGEE

=S J: T .
wrn | AEECR | ]
I jy# 0. 02 -0. 01 0. 04 LT 2 FEANGEE
() #2% V£

5RE—F

E0 Y 5 7.94 -7.90 15. 80 =i Y FEATISEE

RV &5

6 E— R . '

30 X J7 1A 4.74 -4.74 9. 47 i X FAASIGEE

RV ¥ '

SRSS & 114.02 139. 87
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h=10%

B (s)

FEHA (s)

I T v FALBIRRE B

4 2.2.2.1-1
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/(b 1. 3miE42 FFL (2018)

INXESBEE

RVESBER RVEALE RVFHER
ml m2 m3
l 1.67m, | 3. 18m 9. 93m J
mé mb §
0.13m | | miFhiBtiE
\
MIEhEE 1EE Bif & HE
X EE Y EEZ
BT (kY) | (BikY) TyEESE m 2.0
(m) (m) 7 o A GIHLE " fonim? 2.702
1 4.000 14.500 TSy TE N/mm?® 51000
2 6.100 7.500 FurESE ton 1420
IR s
3 1.570 6.232 REFFEETHES ton 1430 m3
L= FyFEYBE~NES fon 370 m2
4.4 4942 4147 _ BRSNS E ton 800 mi
5 6.100 2.100 IHX-BREES ton 900 m5x2
IHX @Y EANES ton - 800 m4x2
BES ton 5720
EFiFEE 1 AR Hz 45
miFHEs - 20
niEh [Fhef ton/mm 2.911 +F

2.2.2.1-2 fEHTET IV
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Output Set: FINAS MODE 1
Deformed(0.0704): Total Translation

[(EEXAREMAYFTE—F]

RBRE

X =0.3126
Y = 0.0000
Z = 0.0001

1 1.29Hz

T<Y
Output Set: FINAS MODE 2
Deformed(0.066); Total Translation

[RRYFAOyFTE—F]

ot
X = 0.0001 -

Y = 0.2030
Z = 0.0001

27k 1.35Hz

2.2.2.1-3(1/8) iEEIE—F
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(£ ZARAETEE—F]

i

Output Set: FINAS MODE

3

3¥ 1.58Hz

B B4
X = 0.0000

Y = 0.0000
Z =1.0071

Deformed(0.0417): Total Translation

[aFEVFyFHAYERE—F]

g
\\\’&s\\\:\tb\\,
T
Sacrwas
SRS
R SaES
EERSINS

!
NEXT.
LA BTERE

eSS

LEAIG7 Z
XN FIN <5

S I

ALY AT

O A

<]

<2

<<

<72 AVAVAA

K252 7
SRS 50
R L m SISy
SRS

SRS

avAie
R A
AVA‘Z\QQ?%V# LR
TSE7

L7

Ly
I

AN
<Z>
25

:“\\\;S:\E*\kk\\
ST THESRESNE
e e
i s
25T S S22
% E
L= Anexo
SRR
Sy
3 #
Rl R
Output Set: FINAS MODE 4 Z =10.0013
Deformed(0.0933): Total Translation
7
N
4 ¥k 4. 05Hz

£2.22.1-3(2/8) REpE—F
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[KBY AH RV EHRE—F]

ya T

Output Set: FINAS MODE 6
Deformed(0.0928): Total Translation

y -
R RE
T<Y X = 0.0000
Y = 0.7593
Output Set: FINAS MODE 5 Z = 0.0000
Deformed(0.0661): Total Translation
5% 4.23Hz
(50 X 7 RV EHE— F]
]
) RS
y =1.403]
Y = 0.0000 -
Z = 0.0000

6 ¥k 7.33Hz

B2.2.2.1-3(3/8) EEE—F
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Output Set: FINAS MODE 8
Deformed(0.0818): Total Translation

RBIRE
%\/ X = 0.0005
Y = 0.0000
Output Set: FINAS MODE 7 Z = 0.0000
Deformed(0.123): Total Translation
T¥  8.73Hz
< :
RIS
X = 0.0000
T§Y Y = 0.2628
Z = 0.0000

8 ¥k 13.74Hz

2.2.2.1-3(4/8) HE#HE—F
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Output Set: FINAS MODE 10
Deformed(0.0785): Total Translation

=]

B RE
T<( X = 0.3806
Y = 0.0000
Output Set: FINAS MODE 9 Z = 0.0000

Deformed(0.0978): Total Translation
9 ¥k 16. 76Hz
)
| FIBES
v X = 0.0000 -

Y = 0. 0001
Z = 0.0089

10k 19.54Hz

2.2.2.1-3(5/8) EEIE—F
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%Y

Output Set: FINAS MODE 11
Deformed(0.149): Total Translation

y A

%g@ﬁu’
RB RS
X = 0.0000
Y = 0.0005
Z =0.0148

11 25.70Hz

Output Set: FINAS MODE 12
Deformed(0.122): Total Translation

/’(A
FL2IEZ

T2

oA

Q SN
NN NS AVAViTAVaY, \/

N RNARRREY

s SN Y
RA R
X = 0.0000
Y = 0.0021
Z = 0.0033

129k 27.77Hz

B2.2.2.1-3(6/8) EEIE—FF
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13
Deformed(0.0958): Total Translation

Output Set: FINAS MODE

ENA\\\‘
LRSS g7
ANy P 7z
i‘m@t&w’sﬂw

e,
LK
EAPIEED
SN

NN Y
AN ) \/ /)
SN
s Y, e s
NN NN ==
Z BN PENARNSES
N SAYE= SRR

\\\i\\- AVAV/
N
SN

X
Y

RIBIRE

0. 0000
1.2438
0. 0000

z

137k 28.22Hz

Output Set: FINAS MODE 14~

IR

X
Y
Z

1

"

0. 0000~
0. 6865
0. 0000

Deformed(0.167): Total Translation

147k 34.01Hz

B4 2.2.2.1-3(7/8) EEhET—TF
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2rsues
=
Rl R
T<Y X = 0.0000
Y = 0. 0000
Output Set: FINAS MODE 15 Z = 0.0000
Deformed(0.147): Total Translation
15%  35. 791z
|
SN2
TR
:g@w‘
R R
y X = 1.2757
Y = 0.0000
Z = 0.0000

Output Set: FINAS MODE 16
Deformed(0.151): Total Translation

16 ¥k 43.12Hz

X 2.2.2.1-3(8/8) fEEE—F
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2.2.2.2 HBOLTHREOKS
1 #;|E .
2.2.2.1 OB L D OFREMRITSEEED LTFOT VATV ABEET 1
WL 2WDE v FE— FICE BIEBRNKE  RARBRELEoTN S, Atk
HTHEETOEEDAT VARRBEL 25 ETBRELRET 5,
(2) HESRE
HWELEER 2.2.2.1-1 ITFRT,
(3) MREPE
a. fRTET IV
B42.2. 2. 12 \ORTRATET /SR LT, 287y RERREE LI 7 b
SRTEHEDITEVT v FRMEPLIDRIZETOE—AY FAT U AEZEM L,
EHEREO L TBEEL T— A MREDBERZ RO, EHEE0 L TREEL
TR v MEEDBIRK UMRH £ 7L TOBRSEOBBFEEH 2.2.2.2-1 1R
T, TOBXF T, BEEEEZ EHFICH LB T bEED L, IETVT vEF
LRI ETDE—A LV bRT VARV E D Z EDBGH5,
b, FRATRER ,
ETBHREZNATA—F L LTHEROIGEHETEZE R L, SFET— Ry
BIEEMERD, T—FEOIEVT v X ETEMEROEEE—NCLBET
ICEERLD SRSSE L T — Ay MREDHOBHEER2.2.2.2-2, ZEXT vyFD L
TEMELE—=A Y MEEQHKOBHREZR 2.2.2.2-3 17T, £z, REOHEENZ
LT%&%?%@LKE%H&&Z&Akﬂzazzﬁw%TQ:m&;@uT@
HRERT, |
CBEOLTEREL 1.on LTHZETREEMNERBEMAZ LN TE
5o k
-1&&2&@uy%yﬁ%—Fmié:%y?ykwﬁTm%%&ﬁtT%é
A MRELEEERBEREHY, ETE—AV I EH0EbELZLIZLY,
AR A K& SHHT LB TES, REL, 2ELF yEdlsb Rt
TE—AV P2V EDED ETHREN 1. 350 THREEFE/NE DD TIE
2L LmBE LGS 1k E 2E— FIZ L5 EFINEEMBR/MIRD

ZEBGh T,
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‘[ 2.2.2. 25 IR TR ETBREOENIIEI 22T v ¥ ETFTEMED

TLRNPKREL, BBEEDOLTOT VAT UVARKEVESICHEIRER=E

VT oxR ETEMENRELD,

*5IRE 6RO RVERE— FIZAT 2 ETINELM~DREITIEL A L0,
(4) E£&®

ETIREEMEELS M D DIITEBEEED L TONT U R 2@ EBIC

BRETHIUNERD D, BREFHETH S Na PEUFICOVW I LETEHRES 1.5n &7

BT TREBMERBEMLBD LB TER,
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61 InM(ER P (208)
=

el gl | RVEEERE RVE~WEE RVTEIES
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| 1.67m !S.IBm 9.93m |
—* md m5 —: BIE
L:aEVTyREE
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1

| 9.0m

) 14.0m
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2.2.2.3 =T v XRIEOKT

2.2. 2. 2 HOBEIORER, 2F 07T v FERHESEL 1.on EFICBRTHZEICL
Dy X TEMINSSRBBRBBELNTND, ZhUBOBR ClEzErT
o FT UCHEEEE % 1. 5m EFICBR LEBITET M LV B 21T5,

(1) =EVT v XAMED RV ERE— FIowd 5528
a. IHE

RVERGE— FIZ L2 2E 0T vy X OREEMIT, ERT—Ficihi=srFy
FOMAWEDEELZZ T TND I LBHDD, FRETCHEZET VT v X0ORIEL T
A =B LT 21T, 20 F v S ORER RV BRE— Fic5 2 558% 5,
B

'b AT =T v

B2.2.2. 31 WRTITET MI LY 2E VT v X O%EMY v TRENRT A—H

& LT & DT & ET 5,
c. MEATHESR

HEIL LSBT REEZR 2.2. 2. 3-2 1277, #HEEOT— FEOIEL Ty
FLETEMREOEEET— FIZLD ETREEMD SRSS L 2E0 T v FOZEfY
yﬁ%@%%%mzzzaﬁmﬁﬁoik\:%y%y%wﬁﬁ%yﬁﬁk:%y
ToFDETEMEDEFREZR 2.2.2.3-41Z77 7,

BRIV, a=rT v R0OEMY L TEE VT 7 L AD 51000N/m? 7> B 3 5%
%ﬁtﬁé&n%y?y%®Rv%%%_Fhiéﬁﬂﬁﬁmﬁéﬁﬁﬁénéﬁ
RS EEMAEE ETC bR E BERPRIEETE R, k. BOFAOR
vy XU T FILLBENERICOHEE L TV T ETIREEMOEBHEN H 5
B, ERAEOe Y ¥ SE— FICEAENENDS ST HERB & 50O TEENR

M“g’éﬁ)éo
2) ZEVTyXHIROBRE
a. HE

TRV VAREIED 2T Ty XHRER 2.2.2.3-5 107 F, AROaELT Y
*OEMANEERD, WERIIMZHERTESIT LTy FHRERET 5,

b. HREIPE

(a) =7 Y — MRS ORI
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i. RGEHERUET v

B 2.2.2.3-6 [c= 7 ) — MEREEDRITET VETR T, SilREEL 27
U— bMEEE 3 KT CTET/MEL, 2FDETHFMEZ I/ LESFHETO=E
YTy XOBBEICLABMEITET D, HREEITV=VER, a7 Y- MEE
Y Yy FERTETMELTWS, NI A—ZITHBEOHREL 2T v xE
SET5H, LTRRTA—FEZFRT,

AT VFES
SEVT yFES
VT vFES
aETVRES

i. fETRER

0 2. 00m, FHARARE
: 2. 26m, SRR
: 2.50m, HHEARE
2 2. 75m, HRIRE -

% 2.2.2. 31 ARHTIE R AT,
() =7 V— MERESEO%MY 7 EOBR

i, &G REOET IV

t30, t50, £100
t50
50

t50

B 2.2.2.3-7T Ic=2v 7 V) — MlEEDOBITET Ve Y, i@ EL =27
U—hEEE 3 KT TETNMEL, £BDLETHAZ UV XF LSRG TO 2%
YF X OBABICEBHETNEITV. £ 2.2.2.31 OMFTEREFASICRLLE)
&Y P EERD D, EEBERG = Y — MEEIT Y = VERTET L

LTz,
i. FEHTRESR

B 2.2.2.3-8 IC&ADOLETHMZ X/ LAEFHETOIELT v 2% Mv
L ETEMOBFETY, ARMPGE 2.2.2.3-1 LRA—IKRBIELT vE

LMYy SREEE L, BRAEF2.2.2.3-2 X 2.2.2.3-9 12577,

(c) MHENERAS

S2 HIRIZH T 5 28T v X ORIREFMHFITLUT TH 2,
- S2HIER DI T v X O ETEME  25m LT (BE)

- S2 HIEERF DO MIEFZENT : 100mn AT (& JE)

CE02.2.2.3-4 10 ENIE 2 HERO T LT v R0 TEMES 25m LRI H]

2B r U — MMAREEOEM Y v JE% 400000N/mm® L FIC T 5 SHEA

bHB, —FH. S2HMEROIMITHENM% 100m LLFICHZ 5 7=DI0iE, S2 HiERED
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3)

ETISEMEEN 0.86 (& 2.2.2.1-1 ) THAZ L hbaErFyixEES
1920 FYUTIRT2LERDD, MELZHRFHEL L CEELEERZK
2.2.2.3-10 "7, AREVFIRGHZHETESZEUT v X BRIITRE RS,

O T yHES 2.00m, FARIKE 100mn, MIFHROKFFHE 306 ~or

@ FTyx@Ems 2 25m, SAFARE S50mm, MITHROZEHRE 301 b

@ TyHFES 2 50m, FIEEE 50mn, MIFROZEFRE 3L b

ERD 3 =20 5%, HRRENELS ., WTNIZHEHESR H/NEL 2P0
BEGBEFLWI—REEZ LMD,

L

TRV LAFRFED a2 Ty R RkE LTUTEBE L,

F Ty FES 2.25m, SARARE Somn, MLIEF TR E 301 F
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%£2.2.2.3-1 =) — MEREEOBEIL XL AFHENTER

2RVTyREE | HIBRE | 22T yFEE ETEA
2. 00m 30mn 1422 X 10%kg 1. 092mm
2. 00m 50mn 1538 X 10%kg 0. 997mn
2. 00m 100mm 1829 X 10%kg 0. 891mm
2. 25m 50mm 1730 X 10%g 0. 818mm
2. 50m 50mm 1922 X 10%kg 0. 686mm
2.75m 50mm 2114 X 10%g 0. 587mn

SEVF ok | WEEE | LA | St s | aersyrER
Es |
2. 00m 30mm 1. 092mm 27900N/mm 1422 b
2. 00m 50mm 0. 997mm 33000N/mm 1538 b/
2. 00m 100mm 0. 891mm 43900N/mm 1829 h
2.25m 50mm 0. 818mm 45300N/mm 1730 b
2. 50m 50mm 0. 686mm 60000N/mm 1922 b
2. 75m 50mm 0. 587mm 77100N/mm 2114 b
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. _ 2 % L 1. 6Tm !3.13m 9. 93m _}
D
7
A\
md —: Bl
miFRiB R
T Y
14000 7 X
MiF s HH s B &=
— — aFUTFyFES m 2.0
N . E =8
B2 (20EY) | (PDLY) R mm 50
Ty FREMY TR N/mm? RGA—F
(m) (m)
_ FyRER ton 1420
1 4.000 14.500
BFFHETHER ton 1430 m3
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