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Abstract
KAEHI has contrived 14 kinds of spacer grid shapes of its own since 1997 and
applied for Horean and U3 patents, To date, KAEHL has obtained US and Horesn
patents for 6§ kinds of spacer grid shapes armnong them In this study, design features
and kev concepts of the HAERL designed spacer grids were described and also
mechanical test/analysiz results on the two effective candidates of the spacer grid
were surnrnarized, The two candidates are planned to test for werifwing  their

performarces in KNFC s charge,



1. A&

A4z E HEsHTAE I- 19 o] AestnEA 2 14, 7~ AAE
AH], A [H AR Sk~ 05 wR BP0 A48 #HEFa 5 16~240 ABB-CE
3 HALE #HEge Fg 4MIHY ehE O=]3 1Y AlEw Ser ZHE ZAH
2} 21 A A2 A 2= 4 JEo] g8 AAED YE o~y 98
Bog HDY gtk FAAFAAY Al5E 3A AASAEE Jlea d2EE A5
o2 UroAn f=d, d2ke Fls2 #Huds $EAT W A2 e 333
o4 WEEo] EHHEF Ol Fukgro AR Y nE AAEA 2FSHY W 27
25 HES
'|_

al
-

FAMFL 5 HARHTA 2B FlEls oY SEcERRH 9E
A BlAAo dElz9 I YATEE #AT  §nF 255 434 FRE d
OlH, 21 752 d858WHY Ul 23428 2E 95 FEaEcs
A7 9o d88 s2& et Z2+ W= URE fTAF D EEsEks
o olgEt Fles 24 Y= AR #HYE d5H e Zg s AR
2] =9 HAR vendorsS HUE MY A AEFA #HHs JAdE 2 4
FHAT HEE A F4E AdEe dds9 §Fe2 45t St
2 AFoHs FHeld HA 5 ARG A HE FFs FelsEa ofEd A
HUFLHAERDZT 195701 FAM 22 Skt pl= 3 gl §HE A5
629 2242 4= EAES Mot deHluAEs AAAH dEE 224
A F 230 tste A A 2E A SHERE] A 2= FEAHA 2 AF /A
o HIAE AT don

o
Q
o 2
me 2= 2 Hu oMy rEoni

2, FUe] A7 NEHF
1) =2l MedF

BNFLWH)AbE OFA A2Z=20] AAFZAEE v 22 150t Z|1AE /A
HA 7l TEAIZIA] Y] A weRe] A= ] ALE, “Window AFE/EIFC, TEHEH
FAHA, A Hde HE 55 B35 VANTAGE SZircaley—4AHE), VANTAGE
SH{lmproved Zircaloy AHE), VANTAGE+, Performance+(ZIRLC AR ) Y988 A2 F 3}
F Al4dcr NEEE D 1997 8 AAFA TRHEH FAHNE B A=/HES
¥ Moz VANTAGE SH thH] €845 176 571 2 #3719 #Hdz d&o 47
A2 =Rty 242 T2 A F|= AFA UEE MHEEt 4223359 ok x5t
ENFL(ABB-CE)Ats TURBO WEE ZAF2HE HdEtE e 2522 #3259
Falgl A= Qi & fFEETEAE AEYW A &89 A3 FA
SRR ol swirl 20 HEEE F4E PRl Yedl CHF AIEBE3E HE 2
Ag 71 & AR(Systern80 W0 Bl dFEE0] AT 1026 ol FFEIE dez
HE it 2wy Fabe A= (@ A2=Hez AHE HEE FHA ®EE
245 0l =HEniRd g3 A58 o Fhedn daaFE 2R A AF A
EFWHE 712 TIG EFAAY Laser 22z HAE D 4 Bead 371z 2H 319
on FAEA A2 A YEERE 288 2AMEEE 294 194E A EAAE
AFEta gtk 3 BNFLANE 1998y HAAANER(F e 253202 s=Eaadd



AR FE HE S Fabg 2=9 4 dE(KAERIOA S5 34
5 AAAA FEA&AERA oA oln] 1997do] potsio] 2000 0] I o
oo 5§57 558 AAZA0 g5 Ado] AE8EFS.) W THEANA S A
AAzME AEE FRPLUS 798 et AYEREA 4thirs 200z 30 AFEia
LWHAEE AAMA 20ed R HEESS ZEE S0 J=0[1] BNFLARE ALE 4
AFed HE 2/43E 2#4510 L FACRE s AFEA AAFATE 0 s
Aoz 4EA it

Framatorne-ANPARS F3AE2E] 223058 24472 #5233 ofF
(Arch)@ 2] =" & A FOCUS AAZAE HWEEY 483 Siermens/EW AR}
2 e, o2 &8 AAFA HEe HTR AAFAE sl AEEHspCcAbE
1 e, AFA, AFA-2G Y8 E HEsK HE8EFragema DstE 0 ZaHM AFA-2G
WEY v 9HQFEE 190 FTHAFAD MR Z FAEHE AlZ25T Inconsl HE
& AAFA A= o2 AMES=(Bimetallic ARAZE ARAAZE AL AFEE AFA-3G
HARE sl HEZFS o E5h 220+ ¥9E HFd 9 oFAEs TR
71 ALLIANCE™ 9128 Mgl 9= Foz =3

ZEHPA] 2 ZF4a] HAR vendorE0 F$ZRE HERE ALFH oz WEEY A
2350 Yon HEE #HER A ZAFZ e S22 ® 19 T

2) ZuUj9 MNudF

AAFA 2 ZEEN gl #EE HAERIE AW 186 o=z 104 9
dral Mol g AAFAE S HEE dAAZ 9AGREEE BELR 19960 AAFE
A FAF2E W 484 &4 A7 4 HEERtE E&stden olet s AT
£3, 4dA87&& FHET Y5 938 1997d 7ERY EAF o g SHE Yt §HE
AAEA AN 2 o4 1, ZHAE EEbd a9k FAEE A EREA d/Ed
1420 et HHAHAE ZFH 7] Yl -2l §HE £d8F e oodd gd &
A ARAAZA 3#5F 620 et tiRel= | njZ2ez8H HPHNAE ZH 5
ok ek a9k FAFE F4e A AFEE J E5E8E 54 S metell HHE
T &5t Aa dsmietd] £ast ARAA 25F 520 S dEcr ALEEQ 3
A Az 2E, 02]d AEe g MR AAAE 129 et AE AR E AR, S5 /B
EAZHDE AEe A AFEE deHlnAEs 448 dernad S U B
£ EillH deol 51 HHAE 250 gt AAEA 3RFE 228 2 EY
Aoz JAsty HHAENFCRE 85 AHEE te[AEE A4427 FEEte ke
AEE 89 St 2t e A[E AdAEAE 8l A X HAt AT dE
A #35 dwpd F o2 2

e R

_

o

1) 02T L&3 A7A3}
AR NS AZ A=Y WA ERISL AAA2H 9 B EILR

To WY ol BEE WH TUE BNE S EFYToa s WA



W =5+ FrHEer 2 gezA WM AHE (Channel: 5237 T2 2 2%
FE% 22 25 799 EAHA HolA St B OWHAA HEEhat A A FAR
= §F deo= Thal T o Aol S= FHAAH f2 528 WeL o 24
Y7ot 48 4ol WEFeg 7&9H F2& B4 447 Ao SntE HA
g EdfES U0 €4dEs FHAFT WHEPCAIA dxzhol gith O3
SPCARY HES ol 230 45t f252F T7c HAsdTAH 2 25
H# =2 25 F900 Sls HAHE A7 W2l A2 dA4EY dEES 7

A4 #HEgRo FRHoz FYHo] WYHE o B[S oF 5T YAHE ATE A
2on HEEoz AAY AR2Y Aol N BT A AAKLAZ 4 o
@a% =aPobY 248 WEAY S A0 28U R EPRAY Aos 24 @

3 LSRR B R0 g2d W THEEE FHAIE 2a5t o

gt BEE 38524 usrE dol O™ 29k 39 ol v &F WS Ex
AFAAzZRA Ygde 2= SRCAM] HTP AAE3k) fARE J8yY 9888
St sYEAY HHEA0 YE/EF gy UHEAET 3] dAH 2R k&S F
FE2F #FA9 FYstatic presswe)?] & Y7 SFEAED SHEAAH O§ AHA
A @250 FH2]) F38e2 k&4 o07 FAF =& O A=3%E WgEEoz
O WA = F2Ho| gt 2=7Ha 25189 8245 o FA = do &3
ojth ol &3 AAA2: 19979 SYkf] ahEFHY ge|uet HH e L3R EMN
g FGabh Ager 00 1089 DFSEE HSEIEEE D RS §5 5 555
g3l

Y
Mol

]

[=]

e

il

1

2y HE =g 53 2333

Zof9] ok AAAFAA AR FA A2=7] 2 dE2 F J2oL 2 H FJE
9 B 5 nonconformal) 8222 WREE AAE D JFHTh oo BlEhe KAERIM A
19573 Jdboll okt "HE A ==o| B3 FFAA2 (O 4 F3= AAEa A=
2 AU "2E0 T oA 250 A58E AA- FH 9 5Z{conformal)o] T 5
SHETH A8 AAZA 2= W HE49 F2EH7 HE 20 W A8 B H
=WA0] YoAA =3 AAEA ~2=5 U HE F2H d5E 2R 25
9 BEA{peak value) 377 3 F4EH 5 Jon AREE YW HEHOA AATe
24 fAFEI A A= 9rEo] ) A FREFez o nja4st Eedez st A
229 AAR 7] AHEEE T2AA HrEA =ZEIPE 24 FlsEE A" &+
Qo E3F 29 A 2Rold AEShs do e WEFc 2z HE4 SE0 B9
gt AA 2 E o RN YoEEs W AR =) AJAT AAMHE AT Gt
o Jt} I Y HE 2= 2=3] FAAFH9 F=HE BHAE £ s 0 F ofF
(Arch) F4be] 02|18 2= St oHEAEQ WgEL ZAE A5t ~=249 &4 A
= SHEHHE A diAze 3 & HEEE AAZAdM T A S+H
A7 B AAS AR EL FAAE FHEA S A Aotk HYE A= BaF 3343
= 20009 1280 fEUet #HH g FE2EF WL dAk AR n2E55E E5SH
2[4 ood 1280 FSHES L 5= oA



9 51:5% T ORI A3

0Y 62 HFAEY WARET ANFAY FPE NFHoz AT Fow 1w
4 ‘?—Joﬂ 2T 2 el 250 H2sh Az HWESE ¥4 AT 13
of g FARNE HARETY AAFAES FATY Aol PR HIDOHE FH2 B
B OUNE JID HPRE WHTAE AL AT T BF B HEY way
= owy Fejo 2=o| Tu|Eo} Glon) AT ol AT Yol =0
oItk AA Az} 25 U UBe WAL AEEe P Q58S 3 =29 P20 H
5% 7EHYD obsE 2=Y9 BholE WALE HFAY + = DA $oEe
2 gol 3ol WA+E HIAY BT ofa ¥+ IOl A5l AMH 2=
de daEzos Wi o4 ¥rHez ~zyHo| ¥ xA7} YT HARE
3 UNRE AR Siue Welw FIRINY A A WA= 20019 52ol
ol 3ol 57t SEEEG o HUE S5 S55o] Qo

‘iE.

4 9EF B a2 =3o] BAFE Z)32]1E 31
HEF HYUY gex~="0 BaE ZAF3E 1ged 3o 2= o] =]F]

A= 2" 73 2ol AAAz} YR SWEFez GPARE WIS 5 HIY0 ¥R
29 T3e ZHAA 93 G4EE AL S Yon, o] & HASY 4 - o
2t A e amEo] FEE0 YUrh Al Mo A= Folx S| YE Fam

2 dpEs Yidozn AA@EPE FMHIHE J5S AN FazmAa 4 Hof
A& BazASe dzEs P41 YPE F4os @2 AZATozA @ A
Ageid WE2HE BUAH FEEL WEETA BEHE DoAY 4 98 B
otygt F2zo| @B AR GE A50 GHEYE W dare A3 WA 5

HEE SIS R olg F2=F U RAElss AERHOA AT dn= FAH
A Fezd 45 Folold EA f#2UE F2 & 00 UE2=% A HAEI]
22 W¥er FSEHLS S AAFA ] AT YE &40 H5 8§ Ao S ethet
°°‘E+ BET HUR tE2=0] RAE AAFAE 20019 sl vt HUE +

SHE GAH W dAz o= §87F S5EIEF o s £ 559
EHE]].

2

5 AT EENCT 7aE HES A AF4
FHdfEE N B2 HEF AAFAs 19999 2ol AR Th o] A2
A= 09 & 20 B4E HE FHY DJAE S92 WIS MR o s T
A2 sl M line ST Aot J2H] dRdls M2 o7t OE g 49
A a3 THENT FHEO Slen of s SWEE Ut J%Es R4
WHe HIHE FHAAAH HIHE AT AR HEds do] W3fezg F0
F1 7 EAHEA G0t SHSH, 2 @R Aol o HE &4 #Efes Jﬂoi
A H4dE s _L?@z*«l?]“ ~=% A Shoh A& FARN A AdAls AR o
Aol F50] FHE wE B2 d 29 A4 Fied i HES AR EAs F
FEHEE #E50 FHE: A HE FEY 28 AT web F1E FEkAe] vl
=3 AFo| Atk x5k AR AR YA EAfE N B2 Wold 5



Haks miEt 207t A2 O2A gozH dHuAY fHAFE FE9 FLT o9
Eqst= A A2 v Hem @A A B 5o 2AAEeREH 95 E Y
Al AR IHC 2T FleEE Yo RM HUE 29 A B Y g2 9
T ARE &4e 22 AFET IR ENG FEE HEF AAF AL 20k
520 #2Uet Hes L2 RFHT JAR oA dAlz nj=Fd &7 SS0EFE
o HEZ S5E 550 o1

6) HIZRRAE T EAH = A F4)

BEPER R AlAE A £ FEE A #HARES AlAlse 9YEE s
= 2= F4o virkAlel Faete B Dipper® A2 E2ER BREE oz
(0% 9 g3) 1999 2ol 2=l vhrRlg S2EAM AlAFAs 23 AAF
Ahe Zl2 7l et Eal ARFA Aat & ool oiE e 2=", S T AAFE 7
Z oY 2=3c s HA5ES AAGE S ARG T o2t el A== #HAF
9 e s 47 OE U@ 2oH d3ots S5 A2 E MRSt 9
o YWd=e AAF2 SRR RH ARE FE0d A ey APy 3RE T
MAZ LT, A SR EH(Dipper)E 242 WA S

AR S TEEA AAFAE 2002d 7E0 92Ut U E FEREHY gAY
o4 HAR plFo E57F SR F e HilF S5 5 559 ITH13]

4 HE FH7 AFH AAAR

KAERAM 191 529 1§ AAFZHHTE 2=3 Ba 2245 FA(EF
EHEE AAFE)E olg T &% AA4E g 2="BE 2245 ePRE A2 E
Ahel FxE AAAA} 220807 AELDE AAFAe) rEc g HEE AAFE
25 £ 720 e A=y Fa W S5 BEAZN AEE HEbEie] Az=R g
StE-HY 54, =HENE 54, 988 AAALAE 54 2RI gt #8 9
%a +=AE54E v udEte Y45 AEE s 23 HY A== BE 2FAFa A ol F
L &3 AAAAEAS 28 AAFA v# d50] #5450 AHAMAE 59 JFH7
£ 57 B0 Aoz Do FE2%FH AAFE Faer AFESIt 29|
51%%‘@*3& HAFdE AAEAES 25 HEE TEoA astEgenz A58 S
FHA77] A FAE HEE ast 990 ek ds=StEE A 2EE A2
oF A2 dea £

}rJ,a

PECERCIEE T EER

HY 2=y 23 AAZaj0] B AANZA} 25 U GE SHAE, 9227
A AESHAY 291D TAYOREARE $HT I 2539 FHE A H2 A
AZA 2zYo PHAY YUE FALT BFY Bast ART, T Argol 33
Woll FYE0 AAAA 22Y & FAD O AAZ% 2YolH WELY TYE A
234510 Te Y0 $2 AeSEE Hosd PEE FYFY 27 FE 40 1o
2 A ¥ Wast 99T 181 AAFA 223 U 950 dr2d FEWol



i
A

=34 S¥T 3N YIY FIUAE ¥HD AEeHY
Barh QT4 olHF MHiaPATE +EA7 A 3
0% Ze 349 AAZ3} 23% $4E 208
AE FU L BlZ0l S8 ERHRCHIS, 16

A g e 2
o]
ot L

2y Molgd &% AR A A

O3 1&F AAFAN et 2=HE5HAE, deER2 JIF54AE 71
=HBEEAE S T A3t 2=5 9 FHE d5A & Eact Sl 25 98 E
o AAhHo FYEo 2= F HIAD o A8 2= F2Ho|F SR
827 SIFeH #5F Y 2% R]FIJ‘EP ’e} A+ Hd5q EFers 2AMARE & F
FH THENE R a0 9F ColHE s FARE BRESEE As F3s
Higstadad, AR gt dsAE 5= B AR ¥ 2% 119 20 2
AL FEE FH4 AAF2 s SW 2 S §3E YOI 14

3 AsAE a3
b ~=" 54 AE
Z A5 HE 2= (0pt H), Aol »&F A3AF3 ~2=% (New Doublet) B
FZE FAFAFAA} A=Y (KAFD)Y ~=" S4AEEFAE vt ol JF 120 T4
Zio] gt O™ 1204 20 S A3S HE A=Re 2 U SoisE e AdEin 2 =5
9 BHESHAIZL g3 E AAFAE D AY d8E AATEAAH ¢ Jez AlRED
e EH olaH &3 AAFAE 2=7 W 29 do] v 8 AA ¢
& ez o=

L = npEAE
F A5 HE A2=9, Hol3T 129 AAEA 2=9 4 F{3 & AAFA A=
o g8 =ZHEHOPE S4A8 238 Husk 40 I8 130 zAEY it 2
134 29 A5 g A="32 AapHa B8 AAZIAGEN 0N F Gap AN
D&l FH3E 2 AFA HI-H Wz e qolH 4 o3T &9 AAFAE F2E A

AAA vl FsAE 255 AY doe=z Ueh
5 8%
HAR YA A A EE HA 2 d3F A4 FE 22l #HHEE EA/AE d

Adg= viRLR HﬂEH[C'ﬂH FAA e 1hah 14249 A=Az} o4 2o0pd od
g nl= ® mEl=so=8y 629 AAFAF §5HE FSEE T SEHUAE S
AAM 450l 2T 2AAAA} FA 2E3S HFSL £ IHEAZIZ] AT FA4H
3 FANAE A2 A2 A= it S4A" S HI Ao FAMAF A =F5)
2= 2= 54 B ZHEMESE0 F2E AAAA 2= ER 5 dles
LHEFS

u]

_|g.. A|m

p



= 7

= U= F=P &R d2E WRHEAEE FARE A 2 AT AD
‘WA A A E AR 2P & AN A B AN FAE T dEe R +HEGS
darFd
1 K. T. Kim "PLUS 7™ Advanced Fusl Assembly Develeoment Program for
KSMNPs and APH 1400," Proceddings of the 17th HAIF/HNS Anmaal Conference, April
002
2 H, S Hang ef al, "Grid with Nozzle—type Coolant Deflecting Channels for Use in
Muclear Heactor Fuel Assemblies,” US Patent 6130927
3 FEAe v, "HAlRd HARHEA oldke&d WO IR AAFAL o
=55 A 02650271,
4 K, H Yoon ef al, "Spacer Grid with H-spring for Fuel Hods Use in Nuclear
Beactor Fuel Assembly,” US Patent 8,167,105,
5 #2449 g, =Y nfr HAHE Y45 HFE A=Fo] BaE 22 FAE) gl =
55 A 0818233%,
6 T, H Chun er el, "Fuel Assernbly Spacer Grid with Swirl Deflectors  and
Heydraulic Pressure Springs,” TS Patent 5,236,702,
7o deE e 8t "EHAREHEAAE P HURYEA AAF AL HERE 55 Al
(EET2T8E.
& K H Yoon ef ., "Spacer Grid with Multi—springs and Dimpls Vanes for Nuclsar
Fuel Assemblies,” U3 Patent 6278759 Bl
9 +3Ee gel, s TFE A 2EF HUY gE2="o] B3y =2 EEH)
e = 535 Al 0330358%,
10 0, 5 Oh ef al, Duct—tyvpe Spacer Grid with Swirl Flow Vanes for Nuclear Fuel
Assermnblies,” U3 Patent 5,393,087 BL
11, 2342 &2, "SR EN7t 72 HEST HURHSHA ARF3E gigtd
= 55 A (830855E
12 H. S Hang er al, "Nuclear Fusl Spacer Grid with Dipper Vanes,” US Patent
6,421,407 Bl
13 FEAY 69, HAR ATHY MY TUH AADA HIUZ 53 A
03308545,
14 271,43 AAFA e FAAEEE AsuuAE) FEYAEEE 2o #4
= &HE,
15 K. H. Yoon ef «l. "Spacer Grid for Nuclear Heactor Fuel Assemblies with Grid
Springs Maintaining Conformal Contact with Fuel Hods and Enlarged Elastic Hange,”
=55 &9 10/010526
16, 8329 W, WR¥ YEUAY A5 DALY E IPHE IR0 BT
AAF2H R S5 &d AH2001-20851 %,



—

7 H S
55&9 09/862363

—

A A001-14474F

B B B R P e P e

Eang et al, "Double Strip Mixing Grid for a Nuclear Fuel Assembly,” D)=

8 2T4d W, HARIYAY olFF WA EF& AAFAAL TS §5&d

Wed B vendor 4l 5 Brand
2001, =% | 2001, <H (A& 8 H1E)

ArFA #H 4 5A

. STD (1973)
- OF& (1977)

- Vantage 5 (1983)
- Vantaze SH (1987)

WH - Vantage+ (1987

- Performancet (19900
BNFL - BF& (199%)

- NGF (A3

- Inconel Grid.

- Wertical Grid Spring, Zryd, Grid, Wiiving Vane ~p&-
- FEFELA|IFM) A

- Inclined Crid Speing, Imgroved Zry <18, LEDVA <=

&by Grd, Grd Spring Window, Chamfered edgze strap,

- AR AR vl e 3 F(Rotation).
- ZIRLO™ Ghid.
- Closed Gnd Spring Window, Longer Vane, Smaller Weld

Cutonts, Syrnmetric Vane Pattern.

- BFL oju] 5% €35 4 9] 94| 23,

A AR ~msidE WA HA5)

- 220
LBB-CE | - Tatho (199%)

- Wary strap{Zry-4), 288 ~2z Ho Wlixing Vane
- Straizht Strap, [# =2 3 Transverse Staping,

Side-supported Dliing Vane.

* Bi-metallic (1973)
- FOCTS (1992)

S mens!

- Ery-4 Grid wio Vanes, Zry-4 Stap, Inconel Speing.
- Advanced Fry-4 Grid with Splitvanes, IFWI 2=,

Optirdzation of Spacer Comer Desigrn, Arch® ~Z

- Stap RAS 4 Ald, 74 HAHE HE AL 9BF

nes AYgd TrFHE HE HEld A A A A E HMWP
{Douhlet Hozzle® &) W& 1) b8

- AFL -G (1992

- AFAC3G (1998)
Fragema

- ATTISHCE™ (2003

- Bi-rnetallic - Zry-4 Grid wio Vanes, Fry-4 Stap, Inconel Speing.
SFC - HTP (1928) - Doublet Nozzle % Grd, Low 3n Zry-4 ~}4, IFW A=
-HTP X5 (%) |- Stap 285 94 A4, 24 238 23 A4
Frarnatorne . .
- AFL (1985) - Zry-4 CGrid, Wixing Vane <}-&

- AFE Gnd with Redured Pressure Drop (Strap o] 7

2 o 23 T, & F Stape] Cuide Vane 7,
Bi-metallic Chrid.

- Bi-metallic Speing, Widened recrystallized fry-4%

HzE Grid @ MSM3" A€, Coner Gridsl] hang-up )

B

- BFE3G ofju] 10% |4 23495 4, FH-4sbg« Bi

metallic{W5 ™ Inconel) Crid A€, ME™E A}4% hish
raoto-roetallic Gnd 2 WSKZ A=

* MSMG, Mid Span Mizing Cad(IFM=F fab71d )




EZ, mWe AAFA HLHE

Hes AR AT Brand ol mm = 51
1937, 013 [1997 013 | (LUA/HZ ) AARA EE 28 4T
.JDFL or KOFL |- StemensEWUAp2l WHE Wt oz FFLASAL4
{1987} {Fry-4 Gl with Vanes, Zry-4 Strap, Inconel 5pring)
« KSNFP (19809 - BEBCEALSE 9% 3848 5|8 "oz TRAHESES
(Wavy StipiZry-4), 83 ~IZ = Ho Mxing Vane)
- INGLE (1553 - SPCabgt Halsle] HTPH B 2902 & INGLE ~d-25
CAE KA qaAn 2494 147 29 2 Tl T S6e4,
KAERL | KAERL | A AF1%97-) | qpooniad«] 2494 6% o] 2Seisn2ss) 8=
(Has by ~xaligdE o34 A2, B T A,
Fony fa A4 HA, Dipperd A A3, 24 HEH
Az H3 F) L
- A A A s|AIFEA f|2ARAE T
[~z SE Wy B, ~og pZ2E 442, 958 2)F)
IAFEA, A5 #2F 2 A5 $HF, 2 st
%4 T 49, FIV F448 F)
- AAFA AAFEY 40y 29 AT
CIDFL or KOFL |- KOFA A& (2237 Shipd st A4 A=)
{1991}
- Vantage SH (1996) | Vantare SH 92 AZ(AAD I 44 2 Fa4 4x)
cEpcoaEe| ppe | PSP TR (1998) | KSNE 92 AZ(H4E To A4 € AA Ax)
-PLUST™ (2002) | BNFL%t T3 o2 7, LTA 40k 3=
(HEE Wade) ~m g E Miving Vane ~b§, ZIRLO ~}4,
IFM #d)
s HGF (AjE) - BHFLal 325 A &

I 29 EH FYE RNEEE
(ZEXH x5l FEE

TR ITTE HeEE EEE GHEIE

S8 3 0FE LY FIEEF
tESE







Sl T OHEE HIHE clEAEg] 2EE X|E[EE]
(2Rl BxRE B2

Sz g HER XX K| 2 9 Bl E EEEA xIxIHA



Fuel Rod

Grid Spring

T3 10 A EE HE AZal B3 X=X

S 1 MO EE EE RREER A=z g



P (N)

400 T T T T T T T T
| | Opt. H
New Doublet
300 - KAFD
200 |

100 | K bouple=115 N/mm

Volume (X10° mm¥

Kopt_:lQO N/mm

K app=202 NiofJ

1st,3rd,4th,5th volume

11
10 | Opt. H
o |mmmKAFD
g4 | Double
7_

6_

1

4_

3_

1

0 r T r T T
5N -- ON --

a9 13 H4 o ZHE0EAE 234

Gap



	분과별 논제 및 발표자

