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AR P FERE SR~ T % H (Y EIESNIEZ B SRR A28y 23 e fEas4sts
TIE ST E SMIRT-23, (23" International Conference on Structural Mechanics in Reactor
Technology)2¢#5w 2 " A Relay Fragility Test Experience of Nuclear Power Plant in Taiwan | 15
Servotest Testing System 23 55 & = HlFIHRE) 5 HiA& K PULSAR M AS 4EsE R - SMIRT 4
BRI — R I AT S R 122 T RIS & » ARSIz g3k T 3 RARME
5% fragility MIEEEaER - - WHRHEL TS RA RN 2 38451 O Hl oA Z AR R SRS s
s » LR LRI AT S B 2 EE DABIAX SRR RE A AR BRI 5E T AF Z e 1T - 23] Servotest
Testing System 7% ] AIIELAR & o ¥ =il (=) IR B 5 ARAS 2 AT MR LR A R B &2 Al P R G
PULSAR ftf fH_E AT R A B2 A SRR R a6 - bR T s am A g s e iR a8t b
BT A R B A PRHI LB EREL - WA Servotest 2\ FIFEAFT 4TRSS KSR 2R 2=
FRETSERAE - DUEAFT IR S RO MRS e i & - BE SR =#airEa
FiEE o 22N> PULSAR SRR S (i F_EAYDCE - SRR 505 (Mt B e AR AT -
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(—) 241 SMiRT-23 EFEmAET &

SMIRT (S IAE SR — 2B 1971 4ELE MBI - AZRS 23
& - AESEEI SR Lowry &3 0BT o AV SMIRT HisT & fess £ 15
"Using existing challenges to champion the Next Generation" » J&HE DITAFAERL i

& 0 AL 10 & technical divisions

Division 1: Mechanics of Materials

Division 2: Fracture Mechanics and Structural Integrity

Division 3: Applied Computations, Simulations and Animation

Division 4: Characterization of Loads

Division 5: Modeling, Testing and Response Analysis of Structures, Systems and
Components

Division 6: Design and Construction Issues

Division 7: Safety, Reliability, Risk and Margins

Division 8: Issues Related to Operations, Inspection and Maintenance

Division 9: Waste Management, Fuel Cycle Facilities and Decommissioning

Division 10: Challenges of New Reactors

PRECA R BYHY B PR b & — % » AJ@ SMIRT 22 8F T B ZAFFTaHHY plenary

session(PS)E Division Focused Sessions(DES)&Ez# » 43 BIE LU NAY2185 ¢

PS1 * Small Modular Reactors

PS2 * Flooding Hazards Post-Fukushima

PS3 * New Build and Harmonisation of Codes and Standards

PS4 - Future Perspectives in NPP Material Ageing

DFS1 - Nuclear Applications of Graphite-Workshop

DES?2 : High Density Polyethylene Piping

DFS3 - High Temperature Assessment Workshop

DFS4 : UK Forum for Engineering Structural Integrity (FESI)

DEFS5 - Engineering Analysis and Simulation Competency in the Nuclear Sector
DFES6 - Developments in Seismic Isolation

DFS7 - Linear and nonlinear SSI analysis

DES8 : Seismic Qualification Utilities Group (SQUG) Panel Session

DFS9 : Honouring and Remembering John Stevenson

DFS10 * Time Domain Non-linear Seismic Soil-Structure Interaction

DESI1 : International Research and Codification Activities for Steel-Paste Concrete

3



Structure

DFES12 : State of the Art Paper on Component Fragility of NPP

DES13 - Design Extension Conditions

DFS14 © Risk-informed Regulatory Framework for External Hazards

DFES15 @ NUGENIA and Integration of National R&D Programmes

DES16 : Decommissioning-Current Situation of Fukushima; Current Research
Activity (Japan and

International).
DES17 - Concrete Degradation Mechanism

Ftechnical divisionZPS ~ DESHYEHR#E 2 8/1058 w3 5 — L B HEHE I T
IEER - H872F 537 > o HHY Plenary Session BHAM Division Session 5z
Division Focused Sessions/2 [FHF 245K G 7 » NItk REERLEL TR e KA R
s S LR RG RSN - BB REIRORam R M > SIS RAT -

8/10(EHH—) * PATU AL REAH A RESE RN ~ S&fF T 2 Axme A ~ 35
WRE T3EEH 2 Pk FE B © Div. V, Seismic Re-evaluation.

8/11(ZHA ) : Div. V, Seismic Advanced SSI Techniques ; Div. V, Seismic
Qualification ;> Div. VII, Seismic Margins Method ; Div. VII, Development of Fragility on
Techniques.

8/12(EZHA=)  Div. VII, Fragility and Experience Data, 23w " A Relay
Fragility Test Experience of Nuclear Power Plant in Taiwan ;> Div. V, Site Response 3
Div. V, Modeling Considerations in Response of Structures 5 Div. III, Embedment on SSI
Response.

8/13(EHAPY) : Div. V, Linear and Nonlinear SSI Analysis ; Div. V, SQUG Panel
Session ; Div. V, Seismic-SSI Response and Considerations 5 Div. VI, Fastenings and
Anchorages.

8/14(ZHAFL) * Div. V, Time Domain Nonlinear Seismic Soil Structure Interaction

K o

4 RAFHETE A2 - 8 800 BV S CEE » FEIFEA 11 [FESRAY
Division Session [EIFFFEA[EIRY S E T > 235 Division Session S AL



47 20~30 2 A » Plenary Session % Division Focused Sessions £xIIHY A H5i 26 KA
#EdE 50 A o REg@ivem e H ik O ARG B S ik LGt 2
F o HHEREEEE IR AFREEE i HEERENAFENARENSS
WO S LB AR B T AFRA 2 T IRAERE O i oA BELAE AR 68 E FH BRI 72 5w 5
K E R Ram U S B s

1. Q2B A=) B
BEH A" ARelay Fragility Test Experience of Nuclear Power Plant
inTaiwan > {EE R &2 S -~ wREDT - Y BAORERE - tZedb i 8/12
H | Division VII, Fragility and Experience Data HY session 2&3% o & ~
= BAE AT IR RUERE RO R W RGBT EESR - ZH5RIEHE S
fam LR 0 FISEREA 3 L 0 Y EERE ¥R E » chair/co-chair 73
A B Dr Seichiro Fukushima(TEPSCO,Japan)&i Dr Masoud Zedah(Risk and
Reliability Engineering, USA) » #EiFEELTT -

SR N By AR FTHILEE - & M50 B b = 40 fe] #5 S1 B s (T 25 B 2 i 22 P (fragility )
sl DURCHIBREE SRV SR - S5 A M AR R iR E T = ac e B a7
— {17 [ K A% BE S g i 2= 35 oK ( seismic capacity demand FET A5 EIREN G ML » &

EEpE A fEE 7 [0 fE S5 & (contigent plan) fya% st mAHEUEAH adaptor A
5



B Bl > SRR AR ARRS - HATEAR SRS 4 B & LUE
RGN E RS IR T T Z T K » 55— (R BB HIE FR SR S B 25 A s B A1 ]
Hl7E » R 7 FE R EAER I - (BB (R N A PR > Rl E5F A% 3 (i
T INEBERRE - F£FF N EATRZ session &K ©
2. TSR ORI TE 2 S S
ZE[E] NRC civil section chief Mr. Jim Xu #45 " Challenges in the SSI for new
reactor reviews |’ #t 5z shallow & deep foundation ~ uplift ~ inertial
interaction effects ~ control point ~multiple time history analyses ZF
FEAERT A o HAFA Hori B & #aak FEHGAE nonliner SSI HIFEH » (£
FI 88128 8 CPU » H]pZEE > #T 400 {8 H H1/% (DOF ,degree of freedom) @ ZELE
10 FEFiTER 1000 1% 5B Tdaho o B e 81 Buf falo MIZ KSR LL SASST (F5
FRIG AT ) BRa LS-DYNA R U (HRHE A ) FEGR M ATes R E— 20 FEERi I EaR
Mot 25 0 2 (HhRE R SRIEIIZRRE 73751 R 0.06 ¢ 52 0.64 g » S3#frisil
BIFE | R 2 A5 IEY) > stick model » T-IBERAE IR R G RE 1 A5 B ] Sy Bk R
TR o 4w FydR oA b SASST B2 LS-DYNA —% > Z:BE gapping #4 sliding
RIS G ER M SUEZ BE 2 SR T G (R 45 2 SO - Tdaho B%K
EEEIEVIFE3E nonlinear SST ZHEESMHERS - R H S5 —F SASSI B
LS-DYNA {EIESR Mt R 2 PElGm oL SR AlE E iR 4its 2 IR S e
REBTTHRZEE SASST K> LS-DYNA » #Z i SRR HUHBR error BY—LEamBEEL
impact E{EL o TEBREIRAT A FI AL T SASST B ABAQUS 73T Z ELE - 453 &
IIATESEIRAHAT - (HE A ABAQUS 3T fR el - VAR EDF A El e H Ry
"Dealing with nonlinear SSI in nuclear facility design process |’ Ea
Fy 3% equivalent approach FJ#7E » 3D FEGRMEIIAT A IAEE - g HA
BgRER HIEHEE TR ER -
3. RfREIGE
BRI IR B AEAEAZ RE BRIV IE A - LS5 A L D1 A N R A% A
FE g 2 22 AR B &5 18 2 JR L3 42 (undercut anchor) Z FZ 7 242 M5 (crack
cycling tests) ~ f% AE B8 i FY SR A% 0 48 St A 8 S5 5 B % B SR (severe
accidents){EH N ZBgRE ~ MBS BTSRRI T ket  shiteEle 2 i
SERE NI EC B S am s -



SRE E 2 BRI ENRE AL B RS B e s iR B AR L e e A L5
N o DUEhREATE A i st A2 HY 2K 3 J7 (load bearing capacity) B {H f 4%
(serviceability)  sZHFFEAREIRS 2006 FEEEIZAE ERAEHIT =G ERF &
BER o PR LRI AR SR - (R S I A 5 2 [F A e A N S8 81
T RS [3ERRE - IR ETAG 001 sati2fe - sk Bdsite b e myaestRif /o
B e AR MEREE ~ DUSIMEREE (rigid fixture) R < A ERZRE
JEEETBAZETY o MRS o AR B R ALK R RERREE - DLE BIREMR L
[&17E efF T L ERGERENT B AP L - Hrp—flRR s+ H A - st E A
[ERR 0 mm A1 3 mm WAAERME T - EER4EREE ZARZR A 4.44 Hz F12.38 Hz -
AN FREREE TR 0.4 mm T CEECEHTEHEONIN BT s R B SRR T o0 Al
F515.45kN/16.35 kN B2 6.87 kN/13.46 kN [EZ#E7T H HHEERUNER (free decay
test) » EHAABERSTHIEy 3.84 Hz M1 3.64 Hz » GRS TI57 5 Ry 8.75
kN/12.19 kN B 4.73 kN/3.74 kN - SR A BB - EEIREAETRAL T
KR T 5 55— EFAZEE 0.8 mm AT » A E eSS/ 0 kN/O kN >
BETR AT H RO - B2MEZR ARy 2.27 Hz » HIB& ISR JT 5 0 kN/O
kN o B FEER (i S8R A [ 2 R R4S YR -

(Z) 24 Servotest /A H]

AR5 Servotest Testing Systems Ltd (BA T f&i## Servotest 23 E)HY H HYEMER
R =l HRE) S A BT WA S Servotest /N FIREATE TR KA £
40 % TLZE [ BUER - DUEARFTRA B RO RS MR B & - EE 5T
R = Hh R IRE GRS - SN ek A B TRt PULSAR Iz ZEh A (0
I R —EeRERE - BISERE TR - ST IR AR T

i P e E B E S RIRIABR R ST G IR Z#ia ke & BV H AT
BRhE/ NRST 90 ST A0 Z sk BiE T - 103 4B SE RE Ut BRAG 2 F-4H A0 AR A
AR o BB Servotest 23 FIHE S - BAFF 7 BBK Testing Systems (LA i
BBK /A E]) R AL ARAS # DL B - 4 e B T U TR A © Aini Y BBK
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JNEIE 1997 LSRR Servotest 2 kit H BB 5 (AER A 5] » B P EAVAC a2
NN FAZ A BRI R A > Servotest 38 BBK (RFHhEIELIEE S 4 AE BRI EE Sh B B 5
BT HEAL ~ BURERE S TR - BBK AEREAFTHIE LM E =T
AL A A BRI B s AT R R AR BN 5 2 IR ~ SRS R RS 28 > BT
ek S R~ o $EHFRTT Servotest 2 EiREN S (Multi Axis Shake Table)#
AR E 8 N 2T 7% MR RE) G 3T HE - 912 A TE R
1% FEEHRE G R RS R o RIL > R MR TH S B AR s
& > DIERE 77 2t BBK AFEMEITEES - BRI LGS ERFHRERE!
W 5E e (SPERD VR B R B HUAS Ry BE B W) 25 455k - BBK A FEI{EARZH1T12
Al » 1 pi et s SR DA R DO B R AT = [ S R R RS DR Servotest 2 5] it —2
KA > ZRIK Servotest 2\ TS EHEIE L AT S RAIAET 3 -

1. 8/17(EHA—)

8 H 17 H 5 —XKH Mr. George Taylor, Managing Director #££§ > {E[5] Mr. Nick
Richardson, Sales Manager 52 Mr. Glen Wardrop, System Engineering Manager B €&t
g o Mr. Taylor T fEEI (M B A AZKEL BBK /] Z a3 A LARENRE 11 /%
F - fER L Servotest REN A B HINMEIREN SRR EFEEIE 2 41 -
13 51 ~ B 1 BURLERR 131 o5 — o il PR AL ~ Hh S 16 EEE 547
&8 2 K Mr. Ferris i #&0kh 2 85 BEkaT B - IREI&-FEIRL T
MR R HAAT R K THIE & BIESH R TR L & H A E
RTINS -

HEIRENAN/K FAIEBEE)ES (actuator) B GBI 90 & ~ 45 % - 0 &
=1 bR T ASHEE RS IR - SCE— /KT M ERE & L EE S B AR
SKEHAE R B LR 90 rem 2V TaEE! » BB T2 CPRI #RE)
& o Kb fRENE FASEER I I > Sk PE R T EiRE e Ko #
I o P SR R S A W i Ve ) L | T EE O = dmml = s 12 N W

HARN R S ITERAP T RST © BEAD » 45 [~ 0 eI Fa st - HRB e 1 e —3E
8



ISR E e R G o I TIREN G & - IREN M E DA R EEBEE - S0
TS B I AR SO E - (HHIS RGN > SRR (R RIEEHZIE -

Gk AT EAR IR IR 4 (EERREAR S R AT LAY 4 (R > ARG
ARERLCKPE 222 mm ~ FE A 180 mm) ~ FEEECKFAE 2.7 m/s ~ FTEE 2.5
m/s) ~ B IRE KR S g~ TEEA 7.4 ) BEFhzsbea fURF K E R HEHE
ST ~ SRR E S - BBt ni BUT it - IEECHY S Al RS0 H
ARGRE R ZEFIAERRS 55 FERY R m EHEUHR LA T MBS R 5 = R
Servotest AN TR ELERAY Mr. Ferris #E—2 515 -

Mr. Taylor A H AT M A AT NS E I ARG - EF 22 HA TR
fE - LA EINERR A TRZEZESR - UN IR Z5BEH C2 ki - 2B A
SaThRelEEL -

Mr. Taylor f2EIBET284 - fEIEGIR B F[TLE] Servotest A FFIER - MAT
A RSB ES A SR e ~ Sy AR - BIA0GISRi& ey 8 T8 — 805 e
AEHEG TIE - AR WP e LHVETE - IRIGE: - P EIERE R H

9



Fm AN > BB EY Servotest 2N E]ERHT A 2AE] BBK A FEFIGH - @igEEiy - 2|
AEWEFITHE LB 4EE TAERY TAZEN Mr. Daya Nagaratnam ° F5ER0IMNIE
FafEE TR RIS s -

2. 8/18(EHI )
8 H 18 H » 85K FH Mr. Brian Ferris, Asia Pacific Sales Director F2 > {&H]

Mr. Nick Richardson & Mr. Glen Wardrop B & &3 ©

Mr. Ferris B 57148 Servotest BURIETSAVRART A S ROLHY 1958 4 » HAL 70

BLL Ry B T R TAR AR - ¥ 3 IR 5 {5 AR R BE 4% ) (servohydraulic

vibration) ~ M (fatigue test)FIIRENE S (motion simulation) ={fHi

$577 1] NG RE /148 BBK 2 SIEIL i G S BN R B A (EA R

/NEF 30 BT - FTHARTE AR P B S LA ) SRS i R AR AR

IR G E B = EREN G (5 0K x5 KR 3 0K x30K) ~ L T REHRENS (6

ok x4 k) ~ TSEEESHIIEFHREIG (2.5 5K x2.5 %) ~ TRIAREHRENS (4 5K x4

oK)~ B REK NRENG (BAK 5.6 2Kk) ~ BRINFHEEEREN G (6 7K x8 oK) ~ £

FEFH R FBEATE 00 (6 2K x6 SREEDRELRR 3.5 2K - WEREA 3 oK x3 Kk
Ba) - DERERREIE (2.5 5k x2.58)%

HESESE— RIS 3R AZS > Mr. Ferris $5H % BRI EHEH 7 ¢ - TESRE)EE(F
BRI 60 Hz T /KERIBREh# & e = E e sl e £ 1 iREh—iiRg) - &
KRBT B AR BT PR » KRS G E - it H AR
(stinger)ff& > that/E  HBRENEEE B R JIHEABEIREN GIRE) - AR THER
HESEEEHREN G = - DISETERRIEE T IR IR~ > RITBRIN RS
NFLLAE A BRI BREh B T4 S T AF -

TZAEE RN TR K » BR T BRI S IERE4 » BB SRS [ (1ine
mounted equipment ) ={E#H= 57 LEEH#ETT RIM (required input motion)ifif

EFR CABPEREIRE 2 Hz £ 32 Hz) > Z=MEied 0 ¢ AVERSITERREE -
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HIIE > #£ Mr. Ferris siREATARHMR - R =8hRIZAZ HREES O ¢ HYMTEAE
oK Mr. Ferris FoR(ESESIHEORE Mtk - FE—DIEE T TRERE
PRAHTEFRELE © SfamP 3% Mr. Frank Blows, Chief Engineer —i#E&Tam « L&
R RE AT SR B RO UL T 2R - Mr. Ferris sl RFREAGGTCIRH
TRl A -

R TTREGTN S ww R > FEME R 30K x3 KRG ~ HIERHEZ
aaTHkEE (payload) 2 W ~ RIM B2 SctakeE 1 Wi~ /KPRERAIREIE 9 ¢
2.67 m/s ~222 mm~ FEEFAIREIE 9 ¢~ 2.5 m/s ~ 180 mm > Mr. Ferris ztHH
RHEK AR s T AR E B asREN 2 B A Eakat T 1e - FHE IS EET » R Ek
i~ —EhRIRE S B =G TE AR AR E B - DU R A H &adsam -

AR Mr. Wardrop s 45| FH 22 %7 & Mr. Richardson~Mr. Ferris A1 Mr. Blows

3. 8/19(2HA=)
8 H 19 H» 2 =K1 Mr. Glen Wardrop & Pulsar {3 _FAYE - Mr. Wardrop
s BH H A #Thi Pulsar » (RIFE =@hREh & P ARG » Frivr 22 850E®E

ELIRE « AFTERAIREN G R BB > A R AR R S B -
11



LU ICS #EfThRe s IR VBB AR5 (drive signal ) HYRIEURAE S - Hi e E
Al A S B E T R TR > IERARAREESA - DU R A B 5
Pulsar SREGIRFTRAHUAYER(EER I > 4L LR BATE L HT s DAL -

W

[ 1CS for INER Shake Table - Pulsar

ie Lome ICS Session : 2015003 OBE

) Generate white noise and calculate system matrix.
Select drive transducers
Once white noise has been generated, the channel selections for this ICS session cannot be amended. You wall

be able to return to the pages before this one, but generally not change their contents
Configure parameters

. Whil ise ch 35
Identify system
Setiteration gains and {Units " /Amplitude | Min Frequency (Hz) | (Gradient | [Max Frequency (Hz) |
frequencies Displacement lln ID 4 [os 11 150
Save Load Save as Default @
Select additional channels I l I
[™ Extra freq Y p

Iteration 1

White noise file length
132.00 31 s

Length of taper at beginning and end of white noise

3‘ s
Iteration 4 1.00 =

Iteration 2

Iteration 3

; [ Generate the white noise for each channel sequentially
Iteration §

EIES for INER Shake Table - Pulsar

@ Lot ICS Session : 2015003 OBE

i Set iteration bandwidth and gains for response channels and drive signals.
Select drive transducers

The parameters in these tables can be amended at any stage of the iteration process

Configure parameters
g P Response Channels

|dentify system

Set iteration gains and
frequencies

Drive Signals

Select additional channels

Displacement  |0.7 0.5 55

Save | Load | Save asDefau\tl @

Iteration 1

Iteration 2

Iteration 3

Iteration 4

Iteration 5

T T A SR S T RIS S MR A L g P g I a T RS BRI AR
BLEZIRE > ARG AT MG R A & 5 oK S MERE: - Al th &k R B

12



H

th%

EEE Y BURKERER

o

C:» TAF 1044 Seismic TestlycGau\2015003\CS\2015003 OBE.sef @512
T ; — \ ! T

o
o

FRS : Acceleration (g)

oF B | TR

10 10'
Frequency (Hz)

% > BN IREI S 2 RN EE SHE A0 AT > Mr. Wardrop 58
FIREN G R LR R R R T R BR B RREN S IRENTT Ry i (F iR
FEHUHER ~ BEEhas NV ET(LVDT) FEGIEE » S&S IR 12 R FERI L
A HUE E RSN & EAIERRERSE R X% > INIE > I R £ E M AHEE
FEACIR - B AL - BRI ARSI R e s - DUERGTR
TERZERBSR -

13



W=

1]

SN 23 e[ FERR4E 1 T EPR ST & SMIRT-23 B35 Servotest A F] 2
OSERATIT
(—)EE R R IR e A e B - 3R AR 17 A1) 73 AT (SSI, Soil Structure Interaction)
B2 EE nonlinear » #EURITH 2K B RS &8 A4 B A% B i s Tt RE VS SR 32
FIHE SRS EAYEAR - Q05T B VIR SR R A e AR & B i S e 25 H AT
N5 EE(E AL RLE( Review Level Earthquake, % SR HIETREL 1.5~1.9 4
BB THIE ER G 2 25 F A5 (SMA,Seismic Margin Assessment) 22 17 22 2 H4% ik
TN 22 AR TR Z S S AE RE BRI RERE T WA E N EE 2 & - NEE SMA
5 SPRA(Seismic Probablilistic Risk Assessment)¥5% 5 2 fragility FVEEAS » 39FE AL
SRAERS T R TR TR TR RS B R (i A e A IEME 2 &5 5% - U4 A H AT
#fee SSI TR e A AR RRSR IR N ERF A 2 © S0 IRE A R R AR HIEE Tt - ECH
aBREE /S MR IREN & 4 RE T MO B B RS & ARIE - ¥iXE
Kb SEAEse st B L 2 AR ES -
(ISASSI B2 r =B AE L 2B Z B & NRC 500] 2 TR T HI o g -
— M R A AR R AT - B EE SR A = - AR 7R R Al T SR BT v A
HEAIFERIE S IE - F e S B A I PREELETHY solver » nonlinear SSI Z BHFE 2
2o HRTA RIS AMER LS-DYNA B2 ABAQUS {ERE RIS IS EAR 1 534 - w5
4t FLE R R Bt 4 s B IEREME © HLBF SASSI JRAIS#{ T 1.7 secondary nonlinear
S3HT > SA4EHE AR~ K2 shell TeE L mT DARHRE L AMPRHAEE EIRGR LT -
g T ERIZLL SASST SR SR A% - /£ SAP {E&EREZIEGRME 1T - B
oy 4H H A A2 8L SASST AR =U(FE &M ThREE ) AFT) » IEEEITIX R S
B 55 < EERABL AT BT A
(St FE ML RE BRI - 20T E S B AN KR BRIV E RS 240 -

14



EETR AN BGEE RS - RIEHZOK > A&7y R F2E e MH BRI 2 e AH R W {1

FEA1 » FH AR 7 22 2 AH R T AR B AE R T RUBE T 45 VSRR VAT &2 S HRE %

K o BEEFY RS T AEHIsite th m o KWl - —RHENR © S5— R E#E

BRI AR #TE (expansion anchors) ~ #&FLgi2E (undercut anchors) ~ & ie

(bonded anchors)%F =& - fRIFLRFTK » L /HMECRZ 2 MH BTV E

(stability) ~ 58%&M:(integrity) KINEEVE(functioning) » #fe 2 BB (E A

(serviceability)FFKEN R #ite S BIRM - (KTEE(fZAE®E M DIBt-Guideline

(2010) » BE—IPESIE RS T A HVE P B 5HE 3 mn -

(PU)iZ e Servotest TARATHYE & » bR T HERDAR & =l iREN S RS ~ 2% -
{irf% e & #k(payload) Bt » TREENH AT Sl LR RFS & - AiElEE) 5t
i single end B¢ double end Z {BGHEE » BRE)ESAVECE. - BRENERHY E AFERENHIE
(s 2 > BaBheshy e BlilyK - SEEhes 2 &M stinger LU0 7 HL[m) 5 [ ARVHR
5l 5 [EE BB TSRV GRES - [EE S T TBRE AEREh  fE E ER R E)
M EME » SHBREN ) RS NS EC B R R ZE ] - R AI 24 - BaEhes R
TEF S TIBRFT I NFLAER = H S - RN IR - B MRS A
i

(TOFEBBUFEREIE 65 B A BINEECHIHERBINE - B TR DIRHETIF - EFEH

JRR o Servotest TF2Ef Mr. Ferris Fl Mr. Richardson ELER R - 4R

TR EAYEES - Hor Mr. Richardson {¥:5¢HE/A FIRSTREEME 1 /NFF - P B2

FLAF - H 1 5] 2 RENVAFBEE G - DRI 50 o /Db

NG Bk - R EEaig il - R 65 sz N B ERFEST

HIMERES] - 2FEEFENATREGRIR - NMEEZR AN B TEEEXK - BT

B itV NADIN SR

FERERRES Mr. Taylor A Mr. Ferris $2 (#8145 » (EAHSELIEFETRME 16 (H

RN RIIR R BakEtE AR - ek — -
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I~ EREH

HATHELORS > AR N =R
(—)HHIEER 23] Servotest 23 B ¥R S HaE T RT A B HE—20 1 T fi# > AR E]
th = [F RV S AV RS R AIMERTY - o] ISR IR BN & - R
AL AR S A TN R W Bt B 22 AV BA ST e =il dRE G Y EE E A %)
Mt - 8 FAEUE AT -

APAE A R IR EN S 1 R 83 R [FIM B & B B = s S
HE5E R 84 FERHARME ERAT T/ N R B AL RE A M Z MR A - P 5 R A 90 cm
x 90 cm > FyEicHiE 2 m 2t > HEUEESEEE 1.8 n o mEl LIFREN:
A L% EAEERE - BSOS R V- e IRAH AR - FIFE A BIR HE TREwT
FEHL 5 mox 5 m ZHIESPEHENT o MEHIERE RS A BIE T e 2 e ZEAE
YR o H DU RAY -V S S e S MR =l EhH s R i - HON
ASE AR R AR EE AT - A NE SRR S LR - 11 BN R FRE e 2
A 2 DR bl HAE R BE T O HE P SRR E A S - S T R S T
PIRAME P EE b ZREE - BEEH =srikE e R -

xS PRI R MG bt ag TR S A e 2 TH - TTHE
B SRR H A SRR P 4 A B RN G e I RE AR i e TS B A TR T
e o I =B FEIRE G EILIE R A - BIRE T O E AR E BT 8 m x
8 m IrEH & AT IHR EFAMGEF - IEAHAE AR ~ f&aRai s Z DS Etoe
METF E Z T B N A AR A B ARIEoaEEREE A & - Al Z IR
it L EE o

H AR EIFS B ER E S8R > A @ TR Y = SR IREh & > DIAREFTFEE
R s% e AR Frasc (i SRR SRS RE ) - i et i A M ~ IREWSE ~ &6
B R AT -
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()23 Servotest 2N EIER T HERSME] T =#hRIREN & Z MEREMABINS B A s
19 HZR) IR T REh G acat s b A — ek e B (U Bk E & 2 2 H
RE - DARECREEE EAVEREE - SUERS S H R ENHAVAUSIL I ELU N 2R
TES oy - BE PRI AR > FAth A AR A S g 2= el PR A3 AR - E32 HAVAE
BReR# ot EAVRER T EEIE ERVRREME R B4 - oAt 2 B S H A 5E 2D
#sEEERE double ended » [A single ended JEZERITE WA ¥I1E - LI 2 A RIEIH
5 o HEREERE R H SRR 65Hz # B ER A A LR - DURCR A THR
(stinger)EE&HBEE) a5 £ table(NITEARTRROAZER]) - BEBas 2 JHESFERE Tk VI i BL3
BEENIE 2 [ DA MO pa BT - BeEhas SR B & BAS HERE T T - BER/ R
90" Ay - Table FEA H SRR T » HESLEATAMREN G LIFSHREIE 60 Hz - %
FEERS T8 - # i FBzUR B BB - BIE U 18 2 aat ¥ EER
S REh B R B 1 10 & REEEE MR 0.15 ¢ BERE -
(EVEHESFIHENEE > A LL 65 BRI - RS E K/ T B IR
s B ANEYEL EE - PRI ER AT I - R 65 sk Z N BB iR 3 TIFAE
SEFREENAIRECRIK - AMEEFRA BB TR B/ DT EERARAE
EmG 2 Nk RN AR -
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bt %

E {EHE A SEa RS IREER  SaTEE IR 2% firt% HHE
% BeMTSE R (WHEERAR ) 3m x 3m 60 Hz 2T 9 ¢ 2.67 m/s 222 mm 6
1 EJfE Bangalore, CPRI 3m X 3m 50 Hz 10 T l g 1 m/s 150 mm 6
15 EE Kalpakkam, IGCAR 6m x 6m 60 Hz 100 T 1.5¢g 1.2 m/s 150 mm 6
3m x 6m,
) SRR 32 i 62 50 Hz 35 T leg  0.8m/s 150 m 6
- 4m X 4m, 22 T, 1.5 g, 1.05m/s, 250 mm,
3 B A ER 50 H 6
PEfRIIASE 2.5m x 2.5 m g 10 T 1.5¢ 1.5m/s 250 mm
4 rREFEE N TR 4m X 4m NA 15T 4 g 1 m/s 250 mm 6
5 hEHEHET AR 4m x 4m NA NA NA NA NA NA
6 HEIEMNERETAE 4m X 4m NA 20T 1 g NA NA 3
7 R RS REE 3m x 3m NA 10T 29 NA 125 mm NA
dm x 4m [EE 50 Hz 30 T 1.6 ¢ 1 m/s 250 mm
8 =90 = 6
PR RS TRAS 4m x 4m, 4m x 4m TJF%EL  NA, NA 30 T, 30 T NA, NA NA, NA NA, NA
9 HhERED B EN ISR TR 6m x 6m 100 Hz 60 T 1 g NA 150 mm 6
10 HFECAILARE TEE EESEAR 2.5m x 2.5m 100 Hz 3T 2 ¢ 2.5 m/s 600 mm 6
. S5m x5m, 30 T, 2 g, 1.5m/s, 500 mm,
11 PESEETEER 100 H
RIS AT B 3.5m x 3.5m 00 Hz 4g  2.5m/s 250 mm 6
12 FEFEEEREKTHES HES5.6m 100 Hz 30 T 2g 1 m/s 150 mm 6
13 thEggR M AREE 6m x 8m 50 Hz 150 T 1.2 ¢ 0.9 m/s 500 mm 6
14 B ER R ER G T ERT 2.5m x 2.5m 100 Hz 6T 7 g 2.5 m/s 180 mm 6
16 ERECEDEE T REE 4m x 6m 100 Hz 40 T 1.6 ¢ 1.5m/s 300 mm 6
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1. E[IfE Bangalore, Central Power Research Institute, Earthquake

Engineering Laboratory

SERVOTEST™ 47D

SERVOHYDRAULIC TEST & MOTION SIMULATION SYSTE

Component Classification

Courtesy of CPRI INDIA
3M X 3M TABLE

SERVOTEST:ERg 43D

CRPI MAST LAYOUT

3Mx3M MAST LAYOUT AT
EXISTING LAB,AS A
STANDALONE SYTEM

RECENT UPGRADE OF ORIGINAL
SERVOTEST SEISMIC TABLE TO
PULSAR

|| —acmuarons Ty 130-300-3%0

\
XN

,.
%
7/
7/

//
/S

[
p L..._V_.aaz’.gguau,‘mv 0
i

SERVOTEST 3Mx3M MAST
AT CPRI INDIA
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2. i EEsCEPTEE T R R ol

BRIDGE MODEL EARTHQUAKE SIMULATION
CCRDI CHONGQING

DEGREE OF FREEDOM [ i 6

NUMBER OF TABLES B#) & (& 2

TABLE SZE ®AGHR 6M X 3M

SPECIMEN #27i 35T 35Mi/& " j
ACCELERATION Xand Y XY [fnst e 1.0

ACCELERATION Z Z[inst i 1.0G6 :
HYDRAULIC POWER s/ 1 Mega Watt \

STROKE +/-150MM HORIZONTAL

VERTICAL ACTUATORS TYPE:. l 0—-200-250
HORIZONTAL ACTUATORS ’T\FE 50-300-250

-, - S 5 = (K a 2
o e S + CONERETE MASS: 4600 Tonnes

3. B fEINARSE LA =GRS 24

SERVOTESTZETS

Fuzhou University #7 /4 A - A k19 =
B [ R R T R

Final Acceptance - July 2011
Fuzhou University requested Quotation for 6

DOF table - September 2012 complete
DEGREE OF FREEDOM 3

NUMBER OF TABLES 3

TABLE SIZES 4M X 4M - 9650kg — fn 124Hz
2.5M X 2.5M — 2995kg — fn 220Hz

SPECIMEN 22T LARGE TABLE
10T SMALL TABLE
ACCELERATION X 1.5G with maximum payload

ACCELERATION Y

1.2G with maximum payload

21



4. PER RNERT A GRS
SERVOTESTZER ttd D

TION SIMULATION SYSTE

Lanzhou University of Technology

Earthquake shake table 4m x 4m simulator
Shipped Jan 2009, installation in started 2012,
complete.

’ :
5. B EBHETRE MEHEEHREG
SERVOTESTEER 44sD

TON SIMULATION SYSTE

Kunming University

Earthquake shake table 4m x 4m simulator
Installation & commissioning finished by Feb 2013.
Accepted by July 2013

22



6. PEI BN EEREET A HSEEHREIS (Bt
SERVOTEST -4

South China University

Earthquake shake table 4m x 4m simulator
Phase 1 & 2 combined for Installation, to be accepted

Al ‘_‘“:,'n | L
\.‘ Iu--w‘“ LW

m“.

7. PE UISESE A AR T MR EHRE A
SERVOTEST-:%

Shandong Jiangsu university

Earthquake shake table 3m x 3m simulator
Acceptance June 14

23



8. hE B PREAS R TR S R S e
SERVOTESTZER

TION SIMULATION SYSTE

Central South University g K27 B 58 & Bt it
HAR TR =

Multiple 4m x 4m Six degree of freedom shake table
Final Acceptance - Phase 1 (2 x Simulators) - July 2012
Order Phase 2 - 1 x Simulator — August 2012

DEGREE OF FREEDOM 6
NUMBER OF TABLES 4

TABLE SIZE am
SPECIMEN 30T each table
ACCELERATION X and Y 0.8G
ACCELERATION Z 1.6G
HYDRAULIC POWER 1.3 Mega Watt

0. B RA P HES
SERVOTEST:ER i D

TION SIMULATION SYSTE

o The Nuclear Power Institute of China " E#%3h 1B b6 kX6 KR &

The Nuclear Power Institute of China (NPIC), set up in 1958, is the largest comprehensive
base in China for nuclear reactor engineering research, design, testing and operation.
NPIC chose Servotest to supply its 6m x 6m table for seismic simulation

24



10. FE JTdLRE FEEESEEWI LEEEWI A FESE

SERVOTESTEER #an D

o CATR

4M X 4M TABLE

Acceptance Jan 2015

Aluminium table to reduce weight

SERVOTESTETS et

China Academy of Teléphonic Research T (S EE{EHche 2omX25mMAST

DOF: 6

Max Payload: 3 tons

Max stroke: X&Y +=600mm, Z £400mm
Max acceleration :X&Y 2.0g, Z1.8g
Max velocity :X&Y 2.5m/s, Z1.8m/s
Operation frequency: 0.1~100Hz

Wave: Sine, random, earthquake

25
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T DSEE PR R IR RS E AR

SERVOTES]

ULATION SYS "A

BBK

China Earthquake Administration
[ #RR LR /AR SR
MR LRSS TRERS E R ER=E

5m X 5m MAST

DOF: 6

Max Payload: 30 tons

Max overturning moment: 80 ton meter
Max stroke: X&Y 2500mm, Z 4200mm
Max acceleration :X&Y 2.0g, Z1.5g

Max velocity :X&Y 1.5m/s, Z1.2m/s
Operation frequency: 0.1~100Hz

Wave: Sine, random, earthquake

Dual Earthquake shake table simulator
In installation

3.5m X 3.5m MAST

DOF: 6

Max Payload: 6 tons

Max overturning moment: 40 ton meter
Max stroke: X&Y £:250mm, Z 4200mm
Max acceleration :X&Y 4.0g, Z3.0g

Max velocity :X&Y 2.5m/s, Z 1.8m/s
Operation frequency: 0.1~100Hz

Wave: Sine, random, earthquake

HOSE AND HOSE CHAN ASSEMBUES

2251

3600

5000

&_I 3000
1

8800
16000

SEISMIC MASS
APPROX. WEIGHT 7000 Tonnes

3600

g

crcumon P AssDeLy (2) ———|

FULL oAD' 75 AP (EA)
1430min ® 2800, (E8)

POWER PACK
IN BASEMENT

/:g;wwm

COOUER CIRCULATION
PUMP WOTOR STAHTER:
Asspeeny

WAN TEM (EOLATOR
| 60V 3500 ANPS 50K

f s o, s 1io cmwE: s 3oz 38
TR TFHEEARAW
China Earthquake Administration 5m X 5m MAST 35m X 3.5m MAST
DOF- 6 DOF: 6

o [ 52 R AR /1 AR SR
R TES TRERSEXITRERE
Dual Earthquake shake table simulator

JJ“

Max Payload: 30 tons

Max overturning moment: 80 ton meter
Max stroke: X&Y £-500mm, Z 4200mm
Max acceleration :X&Y 2.0g, Z1.5g
Max velocity :X&Y 1.5m/s, Z12m/s
Operation frequency: 0.1~100Hz
Wave: Sine, random, earthquake

Max Payload: 6 tons

Max overturning moment: 40 ton meter
Max stroke: X&Y £-250mm, Z 4-200mm
Max acceleration :X&Y 4.0g, Z3.0g
Max velocity :X&Y 2.5m/s, Z1.8m/s
Operation frequency: 0.1~100Hz
Wave: Sine, random, earthquake
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12. T B EKEEEIIETRE
SERVOTEST:ER
Hohai University/m¥#g K2Z/K FTHIB &

Six degree of freedom, 5.6 metre diameter under water shake table

.- — . .“l
Structure test Actuators LT [ e il
[EaEe]By = e hiil
Retrofit Servotest Pulsar Controller J%ﬁ—l e
Ordered December 2011 - now in production H 2 ‘

/ = =" = == =2 \
h % = 3 r
. < | s e
22 P o e 11k - -
. 0 1 e
. =] | ! |
> it -
s -
ey -
&S : ¥ I: | R S b vy
b . Loty
o ~ ~ a» 1
F @ e o -

SERVOTESTER
Hohai University/i g K2#/K FHLB &

Six degree of freedom, 5.6 metre diameter under water shake table
(1] B

Structure test Actuators fiAN

[-E1-0]=F
Retrofit Servotest Pulsar Controller to MTS ﬂ\n‘i\s N7
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13, BRI ()
SERVOTESTZEPS >

Suzhou University of Science & ]
Technology e

6m x 8m table awaits customer ° -
Table size 6m Xsﬂlr'sgin)
Degrees of freedom 6 degree of freedom g T:ﬁﬁ‘gj;‘,‘,;";f;“““”‘
Pay load 150t . ‘\‘
Acceleration :% 1.2 g horizontal and +1.0 g vertical
Velocity =+ 0.9 metrelsec - H, =+ 0.9 metrefsec-V f
Stroke + 0.5metre-H, £ 0.25 metre-V | 1
Frequency range :0.1 Hz to 50 Hz Riasmr Wt e
Input excitation :Sine sweep, random, spectrum and time history
Hydraulic supply 1,500 kilo Watts | == 5:
|

SERVOTESTI™ %, R

Institute of Nuciear Energy R:

Executive Yuan

H H A Table size 6mX8m
SUZhou U nlver5|ty Of SCIence & Degrees of freedom 6 degree of freedom
Pay load 150 t
TeCh n0|ogy Aczeleration + 1.2 g horizontal and +1.0 g vertical
Velocity + 0.9 metre/sec - H, = 0.9 metre/sec -V

ﬁ}‘” ﬂ&# B}‘EG*XS*&I@% ﬁ ﬁ:::]teency range iﬁsz: g; ;zH e
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4, R BRI (GEN )
SERVOTESTng

ILATION SYSTEMS

Shanghai Power Equipment Research Institute

2.5m X 2.5m MAST

Currently in commissioning

Table size 25m X2.5m (min)

Degrees of freedom 6 degree of freedom

Pay load 6t

Acceleration :& 7 g horizontal and 7 g vertical
Velocity +25 ~H, + 1.5 metre/sec -V
Stroke =+ 0.18 metre - H, £ 0.1 metre -V
Frequency range :0.1 Hzto 100 Hz

Input excitation :Sine sweep, random, spectrum and time
history

Hydraulic supply 1,500 kilo Watts

SERVOTESTE7s e
SPERE ~i- =05 N
Table size 25mX 25 m (min) [ A% i L B b
E:erke): of freedom g:iegree of freedom 2.5KX2.5K6 Hﬂﬁﬂﬂ% &

Acceleration
Velocity
Stroke

requency range

=+ 7 g horizontal and £7 g vertical

4 2.5 metrelsec - H, = 1.5 metrelsec - V
0.18 metre —H, + 0.1 metre -V
0.1 Hz to 100 Hz
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15. EJ/E Kalpakkam, Indira Gandhi

SERVOTESTI

Centre for Atomic Research

Indira Gandhi Centre of Atomic Research

6m x 6m Earthquake shake table simulator and

integration to existing Servotest 3m x 3m simulator
Acceptance : July 2015 S L T = = i
E<SM\§$::EOI’NP&EPLKL g » 1
. . . o 5 1
Table size 6m X 6m (min) with central hole 3.5m e
- e .
Degrees of freedom 6 degree of freedom s ' o
o B e ey T T, q &
Pay load 100 C) : 5o
== Pl | e 1 100
Acceleration :+ 1.5 g horizontal and +1.0 g vertical b ey
| i g

Velocity =+ 1.2 metrefsec—H, + 0.9 metrelsec -V - { :

; i | =l
Frequency range :0.1 Hz to 50 Hz _ = e o

b Y " ) sccunuron T (= W
Input excitation :Sine sweep, random, sp and time % “’“‘E“ POWER PACK E o _i— 4200 ¢ 4305
Hydraulic supply 1,700 kilo Watts (3000 Ipm) o L 3 %E_%
. i

Blow down system 5000 Ipm s ) 2 = [

Indnra Gandh| Centre of Atom|c Research

EIEEE R F BT

6m x 6m Earthquake shake table simulator and

integration to existing Servotest 3m x 3m simulator
Table size 6m X 6 m (min) with central hole 3.5 m diameter

Degrees of freedom 6 degree of freedom

Pay load 100t
:4 1.5 g horizontal and 1.0 g vertical

Acceleration
Velocity =+ 1.2metrefsec - H, & 0.9 metrefsec - V
Frequencyrange  :0.1 Hzto 50 Hz
—
Input excitation :Sine sweep, random, spectrum and time history

Hydraulic supply 1,700 kilo Watts

THEREMATFREEAW
s NEREGHERPR
ER Institute of Nuciear Energy Research

&

Years old Servotest 3m x 3m simulator

Existing
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16. B pEPEETREE (FITH)
SERVOTES

SERVOHYDRAULIC TEST & MOTION SIMULATION

G ERR TS AW
< PERESHERPR
i et oy

Chengdu University of Science &
Technology

Table size 6m X 4m (min)

Degrees of freedom 6 degree of freedom

Pay load 4T

Acceleration : 4 1.6 g horizontal and +1.01g vertical

Velocity =+ 1.5metrelsec - H, + 1.3 metre/sec-V

Stroke + 0.3metre~H, £ 0.15metre-V

Frequency range :0.1 Hz to 100 Hz

Input excitation :Sine sweep, random, spectrum and time history
Hydraulic supply 2000 litrefmin @280Bar from 8 pump sets, 1,100 kilo Watts

2200.0

1000.0
5600.0

31



