% 2AteURY =8
LEREELE

FA3A SSE/LOCAA S AT AAAA FHAE

ANe, ALY, A4, AAL
CEREEEER LD

& %

A D IAAFEAAT S} 22 e g ITA F2AH AP EAHE 9% &Y
Al ga% AAAAY T3 EHANES A7) A8 17X17 JDFA FLARARA ARG tig 3
AANYE 3 sged, AAFAA 3 3HEFH3Fah(Crush Strength)E 33
Impact Duration Method& ©]8-3td A FxH Mo Wad AANARS] 534 A=
(Dynamic Stiffness)& 3ttt :

1.4 &

LAY AL BA M2 AZ(SSE, Safe Shutdown Earthquake) ¥ A2 iztA A
5 oM WA FHAL(LOCA, Loss Of Coolant Accident)$t 22 AFLA] w4
A HE o] dAZYAAA T FAE5A HE dAAEAFANE AT FE <
o] LA Ho, oy E Alzel UM fRARZ Ao FAE J= AFAA Ul
3 A AAAG 4L 2783 U

QA AALA(SRP, Standard Review Plan) 4.23[1]oA s 44 &F8o] e (A &
WZAAGA A 2L Qe tid AN AAJSHEN TRl dF Hoe
3 A B JHAGAALY L AYFME AAEA T WHAol FAIF oo
st e 4TI AEE AYT & S UF 4sid d8dzn wAs T sl
olE 3 AR 9 PLAFHAIzS thE AP FRHHozRE dR FFL
SRSS(Square Root of Sum of Squares) WH2 2 3 XA ZHz =350 AXZFA
9 FHAANYPLERE T8 HESHFED A S BY FH @vh. B AAFHA FFHA
HozHE AolF Dynamic Stiffness T2 FAFAS} SSE/LOCA HAE 13 AFEA
ARde AYRE R AS€EH.

2. AAZA FHNY

21 AldANs

AR Mo XA g WAL AAIT Fo REF i AAHA FEAHL
27 ##8 Impact Hammerol &3 AXN AR 4wy FANNYE FA3d O FHEE
g FHsF W, @ AAFHR #H I35 (Crush Strength), @ AAZFAA gHIgrc
(Failuore Mode). @ AAAR FA AT (Dynamic Stiffness) L Z3ET. A3 o

Fe2+= 17X17 JDFA T AAARAE AH8stAes AAFR g4Ae) oF 10 cm 2
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ol9] de¥ HEHRL AUSAT AT Section Sleeved] &3] AR Az} AEsie
ARAZE 282 HEHE ZAEIAY. A AHEE XX ZAA 2 2@ AR 2 A
4& E 19 Yepi A2

E 1 AAZA % B33 4d 2 AL

A A R A AA} Strap Z?rcaloy—4
&2y Zircaloy—4
Inner Strap Thickness 0.0189 in.
A) A 2 2} ;)Iu'ter Strap Thickness 0.0189 1n
eight 1654 in.
A 4 Width 8421 in.
Outer Diameter 0.374 in.
o&5g Inner Diameter 0.324 in.
Section Length 4.000 in.
22 NgFA

AR AA FHAGA AHE AFZAY AFgEE 218 19 Yepiden F8 Fug
< g5 2.
@® Hammer and Stand
@ Furnace and Thermocouples
@ Angular Transducer and Load Cells
@ GHI Transient Waveform Capture System
® Digital Device for Thermocouple Readout
® Furnace Controller for Strip Heater
@ Polaroid Camera
XAz 7bAe 4359 A7]e IAY Hammer =24 ZFHD, FH4A]
8 FA3FS E337 A3 2709 Load Celle] AHE- HAT =3 2 o tid X
A A2} Hammerdl %24 GHI Capture Systemd] 9814 Impact Time Duration,
Impact Force, 18] 3 Rebound Angle $¢] gto] 718 tH3].

23 A134y

XAzl 3t FAHAANFL AAE =49 22 HE BAEY] 98] HIZE ol
3t 600°F £ 20°FS 2% ¥HoA FYshon, AR FR e FAsNFS 7137 e
Az} AL 198 = 3 IbmE AFEEHAT. E3 XA} i FF5FE F7HAF) 7
A8 A GxE 47 oA 17 A FI7F ARy A AFdEAE ted 2o W
A d48% HEFT Sectiong Tl AFHE AANFAC AL AAAHAE Back
Holding Plated] I AH3IE Thermocouple2 AXZAA] AHHA o] 23},
FurnaceE 1A A]7112 Thermocouple <X zto] 600°F = 20°F 7} ¥ uj7}x] Heat-Up
ATk, ARe] A5 E 4 7MA A5 AL FE Furnace®] Doorg @31 FAE Release Al
A s} AR ZAA} FASEE il olu] Peak Impact Force®t Time Duration ¥
o] A+% 71§51, Peak Impact ForceZl ©|R¢] FZAgd vlwsted EFJHo=z Zo}

A Az =g 17 4 FIHAEA wEEa dAgTHs]
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3. A AR gAstF R T3 A=

AR AR FHAPAM 7 ZtEolA o] Peak Impact Force7t o]x o] Ztofjre]
Ak vmstd EFHo 2 ot uf 1 o]A FAH#UE 1 AAZHA gHyIFoR
stgen ols} Fe ANPEFAHX EXEHEY HI Hoaugd B% AF FFEo2 FI
A Az w3 sE e JAFA SSE/LOCA Al L5 H oz ALRg

A A A A & Dynamic Stiffnesst AAZA2 F4AE ZAZFE Energy Method
U Impact Duration MethodE AFE-3td A4 4= 9lowvi[3], J3HA SSE/LOCAS] 4] A]
ARREEE AEA =429 YEASE AREEHO .

@ Energy Method
Energy Methode AXZHAE Crush H7| o|A7R e &4 @A 713 F&
AZx o oYAREYZE o 2BE AX AR Dynamic StiffnessE Al4tale ol

L= —%—K@z, F=K5 =xH,

2
—(Ey L
K=(3)"y;
o714, F = Impact Force , K = Grid Stiffness

V = Impact Velocity , M = Hammer Mass

@ Impact Duration Method
Impact Duration Methode XA A& FZHA A FF3%5°] Sinuscidal $ELZ
Eldes o2 7MAste Albste Whold.

a)=271f———-27{E =\’ £ ol A,

_ Ar*M
K=—p"

qg714, £=1/T, T = Period of Response , @ = Circular Frequency ,
K = Grid Stiffness , M = Hammer Mass

X

oA A3 F71A ALY FolA Energy Methodol]l 213 AlAMgEo] Impact
Duration Methodoll 2]3F Alatzirch tha ZA Uelvds Ago] gy oA Energy
Method7} $AGHZFES 718t ALlstr] dlfolty. HAZ @AHFEAA FE A
o] R BEAEE el 545 (Restitution Coefficient)E& A4Fste] Bd A
AR FEF v 7] FE5E9 o B%AFToltH3]  metA Impact Duration
Methodell ¢]#lA] A4+= Dynamic Stiffness@t2 AFA 723 Ax7A 4L 943 F
A SSE/LOCA &lAel TAtH o2 AHgE 5 AT
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4. AY A4

AAZAA N g FHAAE A7, 17X17 JDFA FTAAAA o S &35 ane 3
ez ok 6100 Ibs 9o JFA SSE/LOCAFAA ATA =4lrde JAEREZE
AL E oA = o2 A Impact Duration MethodE ©}-83] A48t Dynamic Stiffnessdt
£ ¢F 180,000 bs/in AEX};. Y 29 Impact Velocityol @& Impact Force] #3}
g RYF1 Yo ,

38, AR ZHA FHAAGA g AAAA 3 2 E=(Failure Mode)w 18 30|A He
ulo} o] XA AR WEAA g Fo ShiTE THIA &L T F2 A Eol
HYEE Yeoloh o o FAr=e ARAFAR HAARY HZ(Buckling)d HEARH
o] $HwAHAA LA FNAHA 3 P(Rotation)°] EFE FHNZE LR

5.4 &
AR @ PG 22 Yo ik AFPA 72 dAAL EA4E 9
A SSE/LOCA 3|4 "Had XA #asts R 53 A4 55 €71 9F
A FAANES 53 U 22 HES 4G
(1) 2 AlZBolA AFE3E g9 Ao s AR R4 A9 A=A
9l AL RFAHOZ HAE £ UAJ

(2) A =AM d AHEE 4 d= AAZAAY Dynamic Stiffness ah&
Impact Duration Methodd] 98] #& & AATh

(3) 17X17 JDFA ZZtA A AR o) 3t 3| &35 a2 ¢ 6,100 Ibs H2w, Dynamic
Stiffness3t-& 2F 180,000 lbs/in Tt

£33 ojdm e Aol s N2 FAFA Adolyd NAZAR HA HAA A
A 3 EAFZL T3l JAFA SSE/LOCA A4 AL 4 U Aol

ot
R}
ud

6. 33 &1

[1] "Evaluation of Fuel Assembly Structural Response to Externally Applied Forces”,
USNRC Standard Review Plan Section 4.2 Appendix A, 1981

[2] “Fuel Design Report for 17X17 Fuel Assembly”, KWU and KAERI, 1987

[3] “17X17 JDFA A ZAA ] did FAAE”, KNFC/TR-MD-94009, 1994
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(b) Perforated Strap Direction {c) Perforated Strap Direction
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28 3. ARZAR 7 Z=(Failure Mode)
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