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ABSTRACT

As a supplementary structure supporting the irradiation facilities, the
in—chimney bracket holds guide tubes whose holding position in CT or IR is the
middle part of the instrumented facility between the hole spider and the robot
arm already provided in the reactor pool liner. Also, the bracket grips the upper
part of the guide tubes when it is applied to hold the instrumented facility
loaded in OR sites. The irradiation test will be successfully conducted since this
bracket reduces the flow—-induced vibration (FIV) and the dynamic response to
seismic load. The installation position of the bracket is 60 cm below the top of
the chimney, i.e., thermosiphoning hole position.

To evéluate the structural integrity on the in—chimney bracket and the
related reactor structures, ANSYS finite element analysis model is developed and
the dynamic characteristics are analyzed. The seismic response analyses were
performed for the in-chimney bracket and the related reactor structures of
HANARO under the design earthquake response spectrum loads of OBE and
SSE. The analysis results show that the stress values in main points of reactor
structures and in-chimney bracket for the seismic loads are also within the
ASME Code limits. It is also confirmed that the fatigue usage factor is much
less than 1.0. Therefore any damage on structural integrity is not expected
when the in-chimney bracket is installed at the upper part of the reactor
chimney.

This bracket had been designed and manufactured based on the dimensions
of the as-built chimney. In the process of design and preliminary installation,
chimney measurement tools, dummy chimney, and installation tools were
developed and the installation procedure was prepared and verified through the

installation rehearsal.
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N2 dXite SUWEXXHe IHge SUS 304 Ol Z=AIS ORQ g
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F.=0.6Sy for Beam and Pipe

e I B R
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¥ 5(a). Stress Intensities of Reactor Structure for Dead, OBE and SSE Loads

(CASE D

Maximum Stress Intensity,

Allowable Values

____Pa (fPa) | Materials | S[6], S, 1.25
Service | Service | Service (MP2)
Level A | Level B | Level C
Reflector Vessel <2.68 <20.98 <31.38 | Zr. R60804 |108.5, 108.5, 130.2
. Al. 6061T6
Chimney <1.07 < 3.99 < 5.61 SB-208 41.3, 41.3, 49.6
Maximum Stress Intensity, Allowable Values
Pa P, (MPa) 1.58, 1.55, 1.8S
Reflector Vessel 2.68 20.98 31.38 | Zr. R60804 1162.7, 162.7, 195.2
. Al. 6061T6
(?hmney 1.07 3.99 5.61 SB-208 61.9, 61.9, 74.3

X 5(b). Stress Intensities of Reactor Structure for Dead, OBE and SSE Loads

(CASE II)
Max imum S:Jre(ssph)'atensity, Allowable Values
. » 2 : Materials | S[6], S, 1.25
Service | Service | Service (Pa)
Level A | Level B | Level C 2
Reflector Vessel <2.68 <22.18 <33.28 | Zr. R60804 {108.5, 108.5, 130.2
: Al. 6061T6
Chimney <1.07 < 3.91 < 5.47 SB-208 41.3, 41.3, 49.6
Maximum Stress Intensity, Allowable Values
Pa 4Py (MPa) 1.55, 1.5S, 1.8S
Reflector Vessel 2.68 22.18 33.28 | Zr. R60804 (162.7, 162.7, 195.2
. Al. 606IT6
Chimney 1.07 3.91 5.47 SB-208 61.9, 61.9, 74.3

-1
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X 6(a).

Stress Intensities of In-Chimney Bracket for Dead, OBE and SSE Loads

(CASE D)
Maximum Slt)reiiﬂair;tensny, Allowable Values
- T - Materials | S[6], 1.33S, 2.4S
Service | Service | Service (MPa)
Level A | Level B | Level D wa
In-Chimney Bracket | < 8.83 | <51.93 | <66.73
OR5 G.T. Holder <1.61 | <20.91 | <31.21 S.S. 304 119.0, 158.0, 285.6
OR4 G.T. Holder <0.70 | <26.90 | <41.10
Maximum Stress Intensity, Si[61, 1.33S;, 2.4S,]
Pn +Py (MPa) (5; = 1.55)
In-Chimney Bracket 8.83 51.93 66.73
ORS G.T. Holder 1.61 20.91 31.21 S.S. 304 1785, 237.0, 4284
OR4 G.T. Holder 0.70 26.90 41.10

3 6(b). Stress Intensities of In-Chimney Bracket for Dead, OBE and SSE Loads
(CASE 1I)
Maximum Slt)reiiﬂair;tensny, Allowable Values
. e : Materials | S[6], 1.33S, 2.4S
Service | Service | Service (WPa)
Level A | Level B | Level D ra
In-Chimney Bracket | < 8.83 | <48.53 | < 60.73
ORS G.T. Holder <1.61 | <18.41 | <27.31 S.S. 304 119.0, 1580, 285.6
OR4 G.T. Holder <0.70 | <24.70 | < 37.80

Maximum Stress Intensity,

Si[6], 1.33S:, 2.4S,

Pm +P, (MPa) (51 = 1.55)
In-Chimney Bracket 8.83 48.53 60.73
OR5 G.T. Holder 1.61 18.41 27.31 S.S. 34 1785, 237.0, 4284
OR4 G.T. Holder 0.70 24.70 37.80
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E 7(a). Maximum Stress of Beam Structure for Dead, OBE and SSE Loads

(CASE D

Components (Element)

Dead Weight(MPa)

OBE(MPa)

Axial Minor | Major Axial Minor | Major

Bending | Bending Bending | Bending
1.CT/IR Guide Tube Holder(983)| 0.034 | 2479 0.370 046 | 20.88 14.13
2. OR5 Guide Tube (3999) 0.123 - - 15.29 - 0.40
3. OR4 Guide Tube (5999) 0.003 - 0.013 31.93 - 1953
SSE (MPa)
Components (Element) Minor | Major | Material Type
Axial . e Classification
Bending |Bending
1.CT/IR Guide Tube Holder(983)| 0.601 26.11 18.85 55304 Linear Supports
2. OR5 Guide Tube (3999) 39.34 - 030 |
Components
3. OR4 Guide Tube (5999) 49.59 - 3041 |AL606IT6

¥ 7(b). Maximum Stress of Beam Structure for Dead, OBE and SSE Loads

(CASE I

Components (Element)

Dead Weight(MPa)

OBE(MPa)

Axial Minor | Major

Axial Minor | Major

Bending | Bending Bending | Bending
1.CT/IR Guide Tube Holder(983)| 0.034 | 2479 0370 0.45 21.1 135
2. OR5 Guide Tube (3999) 0.123 - - 83.58 - 1851
3. OR4 Guide Tube (5999) 0.003 - 0.013 24.88 - 139
SSE _(MPa) . . Type
Components (Element) Axial Minor | Major | Material Classification

Bending |Bending

1.CT/IR Guide Tube Holder(983)

0.596 264 177

Linear Supports

2. OR5 Guide Tube (3999)

135.80 - 2831

S.5.304

3. OR4 Guide Tube (5999)

37.32 - 21.05

Components
ALB06ITE
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¥ 8(a). Combined Stress Ratios of Beam Structure for Dead, OBE and SSE Loads

(CASE D
Fa Fy Stress Ratio
Components :
(Element) Service | Service | Service | Service | Service | Service | Service | Service | Service
Level AjlLevel BiLevel DiLevel A|Level B|Level D|Level A|Level B|Level D
1. CT/IR G.T.
98.0 1303 | 2352 107.8 1434 2587 | 0027 | 0.248 0.176
Holder(933)
2. ORS5 Guide
98.0 1303 | 2352 | 1078« | 1434 258.7 | 0.001 0.120 0.168
Tube (3999)
3. OR4 Guide
41.3 62.0 99.1 | 41.3*+ | 620 9.1 0.0004 0.83 0.807
Tube (5999)

*107.8 = 0.66 x (163.4, vield strength), ** . Fp is taken by Fa since F, > Fa

X 8(b). Combined Stress Ratios of Beam Structure for Dead, OBE and SSE Loads

(CASE 1)
Fa Fy Stress Ratio
Components -
(Element) Service | Service | Service | Service | Service | Service | Service | Service | Service
Level AjLevel B|Level D|Level AlLevel BiLevel Dlievel A|Level B|Level D
1. CT/IR G.T.
98.0 130.3 | 235.2 107.8 1434 258.7 0.027 | 0.245 0.173
Holder(983)
2. OR5 Guide
98.0 1303 | 2352 | 107.8* | 1434 2587 | 0.001 0.809 0.687
Tube (3999)
3. OR4 Guide
41.3 62.0 99.1 | 413** | 620 99.1 00004 | 0625 0.589
Tube (5999)

*107.8 = 0.66 x (163.4, yield strength), »* : F, is taken by Fa since Fp, > Fa.
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3.6 Base Frame OD&AXI2 OR SHH2 DAHEXIN Hst

DEAMM B}

Base frame 1N &X= AE AUEER
ot ELIUEXIXINE =S D3N3 A&
£85Il /6t0 18 29 base frame DEAXE 18 60 20E THoz M
A BAGIAC P 429 base frame DEIUXIMH LMl S B4HOo=2 B}
ot 2ot Mige g2 25 SRSSHO=Z FEGIUCH, 015 X2 668 NOI
S JHE Hotg 4o 2 HU%l= base frame UDAAXICl 4 SHA (SN 29
2 HMGIYCH, S8Sdil Hlud il 2% J8SHLU A0t FEHCR A

g2 2 & AAC

E

OR oHH& DHAEXIM HS SYHAHS US| /ASHH I8 710 2001 402 =
E(M10)2 M HASGHAL. OR S NIYI SEQ RXHMMES HIIGHI
216101 OR SN2 HZl= ZIMSHE(344N)2 HAGIICH, &IHe OR DAEE
XIol S&(4.6 ko)t SHIKTO WE JIHGIN B2 HOYH = 494 NOI
. B802 (] g0 3gae=s A6l JId60 SRSSHo=Z T EGHH
856N0I &Lt Ol gLl CHSH0 2EJ1 Y= S48 MIOIYCH, 25 3834
Ct = &0 THo= HEoty BHELDH
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w

7 llz&s 8t

otLt2 M=o SSE XAGHES 13, OBE KI&GIE2 52 YMdl= A
sl Ol RIZSHSH ot Bt= 823 ~= SSEN A= 4003, OBEU
Me 24003101 YUMEI0, OS2 AX Sd3is= 2800200F =0t ALUWSXIX
CHo Oist M2&A%Ile ASME, Appendix, Fig. 1-9.2.1 [13]0IA &Hol& Iz
HAH[HE 01BN =HTALL

mio

SHXAH BY DOl (st SHALUZRH AUUSKXHMAM SMe S2us |
20 SHESHS, 42 S0 22 22 Spaxcve= 208 MPalll, Smaxsse=
267 MPalt SCt.

28003 FJI0l (HS sI8SHE Fig. 1-9.2.1=2H 500MPaz LIEHCH 1
el SHASBHLSE =58 zlliSd, 267 MPa(30 ksl U8 A& F)e
100,0003812 H2%HH = 0.028 (=2800/100000)2 HATIA=0, O 801 1
B0 A0t II2= 28 A= H &2 fis AC=2 BHELL
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4. t& 4 GOt

HUWSXXNE tE22 RES AX2 AU MC0kH 60cm oH%
5101 DATIH, TAIBZ CT/IR2 0I8ots SHIVO SAREE 2BYHO
Z=D, A2 ORZ 0I80H= ANEMHIY FR= SHARO N8B
NXHE HIHOZH SUSLISH NXGHEH e SHHSS
H HHMS =9 & YT MHTIO UACH OBEQ SSE XIXGHEMN WSt AU
SXXIHO 019 &XI2 1510 WMElE AXR TS SAUS ASME LHIE
Of M2t EOie D 20 wNS0l 25 51823 OILN YO, T2 HMstat
S DIEGIUL

Mot AUWSXXN EHEXR osh RTIAMM0l PRTACH, AKX
W HED AR FW = G0 M5 QST A OHHY B 2
0l Si= 202 WOEC
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5. X & AE EXt

X A X0 25 XtAE 82 0101 348E =2 M 84X EXM
[R5 1]121 A8 HIUM[RSF ]2 X622 ot, 0JINE X A8 Hx=s
ZHEOHA DisSiT

51 48X &X

1) Base Frame % OR Clamp Assembly M Xl
® AZY WK Hs5ASTH HXUSFRE 018001 XA otE Mt
80l &,
® Base framell OR clampe 22 ZXEIT0 & SH=2 =0 &L 8H
AOIE RHE 01800 853 SR 2 1 MEXN 48X ¥
Bty M (08 6 &X)
@ MIIEHC &S UM Z0M L E232 WP X LAEYII.

2) CT/IR Clamp &XI
® AZg WAME M8 XA AHHU E0I4 S,
@ Ad 3.4 mm AHHA HOIZ0I E& CT/IR clampZ base frame
P01 &0 4000 A2 dot2s B3 (j%‘ 1 &x)s £,
HOIES =X 420 13,

@ Base frame®| pin} pin hole TEIWAIOZ FLL2E N& (N8 1 &X)
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5.2 At EXt

1) CT/IR Clamp &X ¥ D& gH
@ CT/IR clamp assemblyE base frame assembly 10l =
® Lockerg MAHAYECZE SciM AZ20.(HET JHYA])
® CT, IRt f£= IR20 BXIGtD A of= ZAtHE XIS

@ Adjust screw(13 5, item 3)8 8-10kgll 3522 OIiBCR 2HA

SUXNE B2 Z MY ECZ SdAM clampE 22211 E23 g2
10 N—mz= &k

2) CT/IR Clamp Ol & HH YY
@ Adjust shaftE& 8—10kgl| otEC=2 OB CE =23 A 2eX
BIAIHY SR SEeiM clamplt &&ol BUHXIEE St
@ CT, IR1 £ IR201 MXITI0 AE TAIZS HAHSLCL.
@ Locker BHAIAIBECZ SiM EC0L(HAHT oA AL
@ CT/IR clamp assemblyE ALINA WU XEE 2(XAHX) 0

Rug= N

]
B
flo

ol

3) OR EAHE MR ¥ DAY
@ OR clamplil ZAIZE |01
@ Clamping bolt (O 7, item 2)AIHESTOZ2 SAS(A 12 HIH)
E23 g2 10 N—m2Z &20. 0l [ bellcrank(18 7, item 4)Jt
OF 30" SIMTHY &S EHZ NHEH SAU Ol BoR2E
sdLE o0 D&

4) OR =AM olimigty
(@ Clamping boltE BIAIAIEIEICR SIMBHH(CF 12 HFH) QIE ATalp
Olofl bellcrankJt EelAH T clampg& ZLL.
@ OR clamp2 2 H TAIMEZS HMAHSLCH
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6.

2)

3)

4)

5)

6)

7)

2 =

ZTAE CT/IRE 0I80t= AFAIEHC d=2l= SUHS SAR2S TS0
2 FIb DHEG, ZAME ORE2 0I8cols 2= A2 o8
AUl te SHAKEAUSH KMGSH s SHHASS 2AMHA M
AlEg MG s3a =~ UAES A2 Al &2 Otk 60 ecm XIA2l A0l
=d RS 0800l 4XEEs A

BLUWSAX0 22 X2 Eas A2 2220 s S 2X0N 2

22 HYotA2H, 0101 HSt ANSYS ol Z2]8S ABOIH X&SE

s oAl HHAWUES ASME DU [t BIors 2, UMSHE

Ol 25 o8JIxzs MUXROIYCH l=2 Hstdts UFRGUACCZ ZHULEXIX
g FI) 4Xo0iE RExHoR HEE,

A2 A sy A2 I == S0l dd A2 ML AN T}

Qte E0l Y= Aoz T|HE.

Hidl 8XIE Sot0l AUdE RTD K HHAIR0l HMEIH =SS base
frame DE XIS AHHE X HA 278 =, = HX HIAM AS H
A0 Tet dXIE =g

a4 AXZ U As—builtg Btgst HAE "oIA2CH, 0IE s AU
ZHYXA, 2 AU R AX S71E Jies.

OISO J120 "EUWEXIXIHO (et Z0is Mg HIAMIDMN"E HS6AS
H, 22z HEsS FAL0 BHE 2AF8 =, 2S 26IiE LUs.

AUWRXXIMHS 42, W&, X H 230t HE2 25 ARG0 HX A
ME otlt2 HMAOIRARI0 otHOo=2 AXNGIN Ao RS HE HXEH.
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10 & T seeeeeeesessrrsssst etk e e bR AR AR s s 2
20 TE eeereveeeaee st e AR A bR a A e eSS st bttt sa e teen 2
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AUUFAY AHAAA HAN-RS-OT-401-99-001, Rev.l Page 2
1.0 5

sitze) xAdE AR2ANY 2 Sd8 NPLLE CT, Rl 2 IR2¢ $7+3
ZA}E 3249} OR3~OR6 5 AEY ZAF 4% FuHo] Quh o]F ZANYTL
dAEL} AR ] ZANET A S994 A F2HD Yk APE A
o x ZANGoE AZ7)7F R0 A ¥ FAF ZAANIY FHAAAZY), 4
Al 5 22 A7 22380, 3EWEL B0 ZAN PR A5 AdF o]
AR25z el AZAZAR QAL Ux AT 2ANH U} e AYF
o AR APolE AZAES ol 4F AZZANY, L HEYoA AFY AFuh,
A 2(DUPIC, A3, ml#ld) ZAAE, Fission Moly EAEE ZAIXE So] 9t}

AUPRAA WY 1, 2 FR)E ZAANGE 9T HE ANTRERZN ZAD
CT, IR], IR2E ©] &3t ARG A$olE ZAF 2o|v)(spidens} ARA2FZ ¥
ol A9 AFAE LREZ Alo] B FARES FHPFoE 27 nAsE o
g2 sin, ZALE OR49 ORSE ol&dt: ARAFY AeE chide A2E AT
& glE AW JEe B oS ARHY ZAANYY SYAe] SAFLAST A 5=
o W FTHAASL FAAA ZANDL A FHY £ YEE IYRRAA S
AAZ AYAG ol 60 cm Mol Ux Aol EY FPE o] &t} MXFr}. o Az
AE UYWAY AN stze) FAYE Foly, AT Sy 5ol
24 = o,

20 & =

21 AYWRAAY =4
1) HAN-RS-DW-312-98-001-GA-01
2) HAN-RS-DW-312-98-001-GA-02
3) HAN-RS-DW-312-98-001-GA-03
4) HAN-RS-DW-312-98-002-GA-01
5 HAN-RS-DW-312-98-017-GA-01
6) HAN-RS-DW-312-98-020-GA-01

22 2ZFJY &9
1) HAN-RS-DW-312-99-038-GA-01
1) HAN-RS-DW-312-99-038-GA-02
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AUREAA Y A A3}A HAN-RS-OT-401-95-001, Rev.l Page 3

2.3 AR A A Ax]FF(Base Frame Assembly Installation Tool)
1) HAN-RS~-DW-431-99-043-GA-01
2) HAN-RS-DW-431-99-044-GA-01
3) HAN-RS-DW-431-99-045-GA-01

2.4 FAF, AR, I, o1FH, HAE, SR AYRRAA RS A Fx2A4A
371", 714334 KAERI/TR-1398/99, #FAAHE T4, 1999. 9.

3.0 &2 ZFH|

(1) AYYFAA
-~ Base frame assembly 2 7}: 2 253 kg (%5 FA 22.1 kg)
- CT/IR clamp assembly 1 78: 239 kg (% FA 22.1 kg)
~ Gib 4 7} : 0.7 kg (5 FA 06 kg)
(2) Dummy Chimney: ¢F 40 kg
(3) Level reference angle
(4) Base frame assembly installation tool: 10.25 m, 22 kg (5% 4T A 168 kg)
(5) Gib hook tool (¢lmm cable 10.4m <34)
(6) M10 bolt handling tool (Middle carriage torque tool: #RMT24-3): 10.5m,
F71%F FA: 21 kg, &5 HA2FA: 145 kg
(7) 223 WA #1(35-58 kg AH3H )
(8) 227 WAAM #2(5-40 kg AHE-H )
(9) Pool view glass

(10) 3473

4.0 2| Arg

(1) 92 F£xd o7l ZE F7 2 AAe 24 @y A4 wsa olyELRZ
AR & oA 52 A 4 F3i,

(2) F WA 75 23 FA9E do 942 RES vigadd EA9 yauxE ¢
HAE v=A) gl EAe FHE SAZ A 5w AT WAANE A}
|3k a3, AAUZ MAAs o} Fr},

(3) & FAFAd= B2 AlokE #FH 3] A3A pool view glassE AH&37]E A3
o},

(4) &Y =F U e 9AZ Y52 o]EFo] "ojAX YEE 3o 3t}

(5) Al F9 & AR == Ao]¥E Fx)o] 23| 2] T2 FHof g},
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AYRRAAN X AAA HAN-RS-0T-401-93-001, Rev.l Page 4

50 4 X

5.1 A =H| At

(1) Base frame assembly(18 13} ¥ 29 item 3)& XY Yo HXsln o 99
CT/IR clamp(22¥ 3)2 AA3c}. o] o gib 7|71 332 clamp screw(2¥ 4,
item 4)= FaA Zed.

(2) Adjust shaft(Z ¥ 3, item 3)& WAIAYFSZ EA clamp (28 3, item 2)E
3 da =) Adjust shaft® € W= %A 715 & 3t clutch (29 3,
item 26)2 To]Fojof B ZE 8-10kgs o2 FEWHA Eof I}

(3) 2% #F\, base frame assembly ¥ CT/IR clamp ZHA|E F2 nidd] Yo},

5.2 Base Frame % OR Clamp Assembly 41X
Base frame? OR clampt BEZ ZYHo] & EAZ Ho I ¥ Mo|&EyY P

HE o] &3t HX nAHY, AR o|Fe= 1Y 49 o] HAX=H EEF FAU} ¢

3 973 JAYe) gol A H1 I AR Ha= ol Zrh

(1) Gib hook toolZ gib(ZL¥ 4, item 3)& X o2 7

(2) Level reference angleS WH.EA guard railel 343},

(3) 28 WAA #19] base frame assembly X FFE ZI o|RAE ALL34 base
frame assembly 3 7HE X IJYeA AA JAY=RZ o]F3e] No|EY FyPoz
o % Ho| whye REANy Zoz B oW FE3} BZE pase frame
assemblyZE 747} A 9Xd] AAJEE F3}

(4) Base frame assembly A X F+E base frame assemblyd]l 22 B3 A Ae
A gib& gib holderdl 71$-1 gib7} vigd €8x && X WolA cabled 3
3lAl Z7]H8A] gib cable??t level reference angle A9 o] T} XA o] 823+5mm
oluidl &R FHRAstm, 2 %S EY 710 JIEdh B wioew UnA gibe
A A 3t3: WY base frame assembly® 22 WHo2 Y3} o)w SW, S, NE,
No| A9 gibg 242 Al Ao A }EE Fo%it),

(5) Base frame assembly A 3|37 & base frame assembly2 % E2|slm e wo
2 & 31}9 base frame assembly®} gibe A x| §t},

(6) *Ifaé WA A #2¢] MI10 bolt handling tool (middle carriage torque too)& A o

& A28 clamp screw(1¥ 4, item 4 AALFOZ JAFE AUA S
—e:.°_i AR Z2 F 7l gibd EF $08 AT F Eoa a_z]g: AL g3te] H
F E3 & 8 N-mZ F2t} o] o YAZA & FAAE GHEL W94 F3
55534 5% %‘-°ﬂ/~1“ E5&E& U4 FY 7 clamp screwd] I ASFE 10-273)
He olel UASE FHAstE 2 e BY 7100 JIE23 3ASFE A ¥l A
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7, gibe] A4 R HAYe F ¥o| o|RE ZA4x T wet dF 4 gloy Fau=
22 Ao AXE ule gib HAFE SW, S, NE, No| tiste] 2tz 24, 20+3/4,
23+1/2, 17¢]t}.

5.3 CT/IR Clamp A X

(1) CT/IR clamp assemblyo]l 28 3SE 934 mm HAlES AZg WA
(RMT90-2, 5-40 kg AF&-#9)o] oA base frame assembly 9o &8 F (o]
gJZ3 BEZd 9l He]l B Y £02 Eoj7) AoJELS F£ZAXR hand raildl
o] £t} o] W adjust shaft (2@ 39 item 3)7} T& & F3}EF 29 17 &
Fo 2 AX ok st

(2) 28 WAA #20] middle carriage torque tool (RMT24-3)& ZA3 o|AEL AL&3}
o 43¢ E& BEA CT/IR clamp’} base frame o] ¥ 34 & HAHYEA 3
Q1gt}t. Middle carriage torque toolE ©]£3l4 locker head(2g@ 3, item 16)E
12-14 kg9 Fo2 FEAA AADFLR = E¥A FZth Locker heades ZF
ANEAN FF, GAZE, BF, 555 X33 vk Locker head? Szwzlo) Q&
slot B3Fo] IR1-IR2E Y= Aol 2 oA F3 Feoli IRI-IR2E Q&= Ao
PP wgold ZTH FeolnZ A Fo= I AHE FLF oz vr=A]
Eia=

3) A= AHE U F Fol= locker head(2¥ 3, item 16)E 12-14 kgo] oz »=2
AA A ANEe 2 0% 584 lockerE FEU}. Locker headd] Sz 2ld] 9+ slot
wrako] IR1-IR2E e Adl Az wgoldd Z7 Aeolx IRI-IR2E Y& Mo o
P wgeolH FY AFeolnz g FAE FY JEE FEALE vtz 1§
t}.

(4) CT/IR clamp assembly #A°]&S 23X 8 WHA # (RMT90-2, 5-40 kg AF&H9)
o] Z23 CT/IR clamp assemblyE #HUdA 7o} AAY (AJAFZE B $2)9
Bag

of ft £ B

5.4 MAE =X Atg
(1) 2 FUE FX gtz AU Ad3ta 1 3 F3d] BL@3d,
(2) AH&3 tool& AAE Fio BAFT
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6.0 Base Frame % OR Clamp Assembly 3| & X}

Base frame® OR clamp assemblye A2 BEZ Zg5o] 543 A7 Qe 3
5240 71&8 AU AAHY G HYd ol AA HY, AUZRE A ASo0]
o & Hart & Wee &3 2 FAE FHAG
(1) ARSA AR 2xFJUE F2 uide Yt
(2) 227 WHA #20] MI0 bolt handling tool (middle carriage torque tool)& Z 1 o]

AL A28t clamp screw(2 ¥ 4, item 45 WA AMFOR IALE WA EY

A Fo}. Z+ clamp screwell dldte] Folol & I AFE XA JIEE Y 7.19

Zxr 2 vk oA EdTE 474(SW, S, NE, N)9) clamp screw& 25 ¥t}

(3) Base frame assembly A F7& 5% T+ Y% base frame assemblyd] ZAt},

(4) Base frame assembly 4l X]3T& base frame assemblyel @3 Ut AHAA gib
hook toolZ4] gibd HolA gib holderZ25-8 #ujo] & Ho2 7t} 3 F9
base frame assemblydll:= 22+ 2719 gibZ} STt

(5) Base frame assemblyE 2& IUZ o]Fdd Ro|EY FHOZ FojYu F Yo
s 2AME Zog EUdg. olv d&F EFH9 base frame assemblyE Zt2 A
AR LA EZ Fogirh

(6) Base frame assembly X &7 & base frame assembly®l A3 A= Aol F£x
o2 7AW & gibg gib holderd] 72t} ol SW, S, NE, Neo] ¥A]9 gibg 77}
A AR BAFEZ St

(7) Base frame assembly A1 X 37 & base frame assemblyZ 58 #2stn zZ& wyo
2 2 39 base frame assembly$} gibg 19 3)A B)3} Z& woz »w
ZAU=E

(8) Base frame assembly”’} AX® 2ZX FYUE FZx Btoz 7ol HF sAS gu

Lia= 3

70 29
29 7.1 AANS 2HH 7 =2A
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49 71 AAANS F3A 75A

AAis 53 W& 53 vl 3

52 (4) | Gib 1A 823£5 mm

52 (6) | Gib Clamp Screw 3AF 10-27 3




HAN-RS-OT-401-99-001, Rev.l Page 8

U FA A B AAA

2

1840

24524

CANAL

SW

MOS
-

o ©O
& T oA\
r/ o o

AS—BUILT CHIMNEY

O
N

[¢]
) O
[+]

S

.i’

i

DESCRIPTION IQ°TY| DWO. O. | WATYRIAL | REMARKS

c1/m Co | con-ca-on

oR QUAS 2 | -o17-ea-01

||~

e

«

—020-CA-01

vesl ™

185,08

2623

NE

;)»\\\\V /\/)/}\\\\\ELT: %\}%/\\\\‘
; 7 umall

x — o~ o wae bo
av| mrs | ouwn | oxp § oarama MIICATIONS Al

R KOREZA ATOMIC ENERGY RESEARCH INSTITUTE

2% | BaN-23-DY-212-98-001-GA~03 A

rant . HANARQ IN=CHIMNEY BRACKET

case [Py

PLAN VIEW OF IN-CHIMNEY BRACKET

xur

7™

@ huwo ANoLE MOIKTION

v | [ =

a9 1L 3YRRAAY Pdx

- 37 -



Iwml

Twhe hxkkhhE T BT

g - MRk L |
3 00 14 = Z T ye) i B m/ L]
[ : ) il 18
i “ 1 THEIBE
z i El|%1g &
x m % m
T0EE [ I
W M W“M ¥ o - r I Z —m o M m Wm m
a m_ m T + 4 |M ul..- W MW
s SR UETHERE {
N HIEEERL
x § mA m | B &
<] m m M - M
m wM HE mu B IL
Sle|s|§ o Ol EEEERE
El-]+ g
00123 “Ta—ig L) L
i
=
=
)
(rd0) P W A
QL piny A[ON uossIf 0 N
i i
g ft
g {
Qi
b
dutegy mo@/ ~
3
yonoeag Louuryo—u A\h_a:.om.; awesy I8vg @/ 3
ol &
g o
dweqd E\C@\ g ~
(110} S IR K |
/ (sd0)
et B4 Jidna
sinede) ¥1/LD

M cer9 "4
N

6 93ed ['4%Y ‘100-66-107-LO-SU-NVH

bicBE blekhhi



HAN-RS-0T-401-99-001, Rev.l Page 10
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219 3. CT/IR Clamp

1| MuN pOOY 1 (A [-003-00-01) U304

2_| cuwe 2 ta |-004-00-01] sUs304
3 | st st 1 €a | -005-00-01] SusS304
QU PLATC-25a 4 [ suocont mocx | & ta [-006-00-01] SuS304
3 | ADRSST SCREW 2 EA | -007-00-01] SUSIOL

& { %8 BLocK 2 A | -008-00~01] SUS304

T | M xOCK 2 [A | ~007-00-01] Susso4

o | ecammg covtn | 1 €A | ~010+00-0%  Sts304

-010- 00~
¢ | Qawe SCRIwW 2 Ea| -011-00-01  SuS30d
10 | BLAMNG COLLR 4 €A | -011-D0-01] SuS304
11 [3wec oH SR 4 A SUSI04
12 | som ce 7 ta]-013-00-0V sus303
13 | otammc evo ¢ | 2 a]-012-00-01]  $uS304
14 L 2 £al-012-00-0' UMM
18 | SETING FLANGE 4 [A|~014-00-011 SUSI4
16 | LOCKER HEAD 4 EA| -018-0D-01]  SUs304
17 | NAT wase 4 L] =015-00-01 gugsne
18 | SPMNC-A 4 gA{ -018~00-01 sysaos
12 | BuSed 4 | ~018~00-01] s34
20 | Locwem 4 (a[-018-00-01] sus30e
31 [8Y WOCT S KRSy SUSIE
22 ] sCmew LS 16 EA bt
23 | SoRCw e LX73 S8 304
24 | scwew wa LR SUSI04
13 [spam; . einzg 4 £a 505304
28 | cuwaod 1 £a | ~005-00-0% sussos
[ 27 [ oew-o 1 EA | -005~00-01 SUSI04
28 | Wamug bn mmgutel 1 EA | 0O, A0S SUS 304
20 | BLaRMG M) 3 IA | NO. MHOS SUS304
30 | Batt BEmC 4 €A | f6703 SuS304
3 | BaL pERm e SUS 304
32 | oALL BLamG 1 €A [ #8203 Sus304
33 | W 4 LA | utP2S SUSs16
34 | wouNTNG CLuTom] 1 EA SUSI04
5SS ;Y Shrd IEI/; = SECTION A—A"
%\\a\\ ; Eni I T
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i b kd il Rlaadl b6 ase [TE
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21H 4. Base Frame Assembly
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= 3
10 & Bl et st b et sns s e eas et nene 2
20 # L crrerrernrentesee e eeste e e s e rassbaseraeserasebbannnaas 2
3.0 FFYALZE et sstresrsreseees 2
40 ZTIETD s esaesae 3
5.0 AFEFH] ettt s os 3
B.0 AR s assetes 3
6.1  CT/IR ClAIND  cotireeeeeeeirertereeereesessosessssessssssssasassssssssssssasses 3
6.2  OR ClamMP et seeesessressessrsssssesssssssasanas 5

6.3 Base Frame % OR Clamp Assembly 3}d]|/Ax] .. 5
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1.0 § F

U2 x4de ARZAIAE 2 AR APLLE CT, IR1 ¥ IR29 $743F
ZALE 37499 OR3~OR6 5 983 ZAMF 43o] FuHol Qo) oF ZAANFEL
AAsy AR i ZAAEH TAME FH9: Al 852 A AlEE AR
9] ] XA G A7t F&E] JA v FAT AMAEH] FAAASZY], €
Ad T Z4F AZF70T FFHIL, REIR(EL o] XA FEY AFd A3 5
AzFz 7o AZATAA AZBHA UE A A . SFUHRA AZS
A AGY ANPoE AZHEEL 08T ATRAAY, & AZHdA ALY APy,
A AE(DUPIC, A8, v 3¥) FAA Y, Fission Moly EHIRE ZAAIY Fo] Qth

AYAFEAAG(2Y 1, 28 2 F2)E ZANESE AT BX AP EZAN ZA
F CT/IRE o143 ARANZEY ALode FALE A o|t(spider)dt ARAZFZ W4
AXE AZAE ZEHEZ Abo] M#Y FHRES FEWFEZ U aAsE 9
& 39, ZALE ORE ol&3te AFANDY Hee A 35E nFL § e A
ARE qFE 3k olF AR ZAANEY FRA Y FAFLTAFTH AAGF A
FAASE FAAA ZAMAEE AT P+ JEE JYURAANE A=
AYAE ot 60 cm A9 RolEY FHE o] &3] HA P} o] FAME FYUR
AR e LFAHAAXNEN CT/IR clamp 24 2 2ALHH OR clamp?] 34 o
gte] 7]& %t

2.0 & =

2.1 HAN-RS-DW-312-98-001-GA-01
2.2 HAN-RS-DW-312-98-001-GA-02
2.3 HAN-RS-DW-312-98-001-GA-03
2.4 HAN-RS-DW-312-98-002-GA-01
2.5 HAN-RS-DW-312-98-017-GA-01
2.6 HAN-RS-DW-312-98-020-GA-01

3.0 9| Azt

31 FY EF £EY Et 942 YR o8] Yoy YES 3ok k.
32 AANNE 99 AARFA = ARAN ] RAHA FES sof A},
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41 BRE BAE 2 AojFo] 443 44D Feodof
42 1% ¥Z F=7 AAE GHooF @t
43 ARAZ FA F=71 AAD FHof A}

5.0 AL2 Z|

5.1 Middle Carriage Torque Tool (Tool #RMT 24-3)
5.2 Torque Wrench (10 N-m E2.32 7} )
53 233 WA #2 (Tool #RMT 90-2, 5-40kg A& 91
54 233 WYUA #l E= #3
(AFAE BT O AT JF4 R0 o2 AFE A A=)

6.0 A2 HZR}

6.1 CT/IR Clamp

CT/IR clamp(Z1¥3):= base frame assembly(Z2g 13 @ 29] item 3) ¢l pin¥}
locker2 =¥ AXHo(2Y 1, 29 2, item 1), CT, IR], IR29] A AH+= AZ3F&Eol}
B-type #URE 1A} 71%E @ CT/IR clampt AW A 67mm, A4 A7
32mme #E 3/M7AA FAY 2AYE F Qth 283 clamp(2 @ 3, item 2)9l adaptor
€ F7F BAE ¢ ZAE HAAY AXNFE 31ZF F Y& B ol adaptor sizeE
gdz24 sl9 CT, IRl IR28 HFo] 247 t & XA#{E FAd 2BAH F JYEE H9
At 2y AR & Z79 #E FA AAT A nAHE Ho] Ao =
¥ 4+ AEZE CT/IR clamp? adjust shaft(Zg 3, item 3)°l] 7}&lok 3l= A EoaAE
FZ oA Algez AT Fd AFd ok gtk CT/IR clamp? adjust screwol = =
g ¥A 71%E 3 FY E¥SAY E8A(aY 3, item 26)7F JolA A Fo AE
o gaA FA#ASE B3 & clamp’t =<3 37 AF ¢loh. CT/IR clampys x
A FdE ZAFPA = ofeet 22 o JUYzHY AAS oo i},

6.1.1 CT/IR Clamp A A % 33
1) CT/IR clamp assemblyd] 92 Ut 934 mm AoJBE A3y WMBA #2
(RMT90-2, 5-40 kg A& $])ell Zo|A base frame assembly 1o ¢3(o] o F
Z3 5% e ol A 7Y £02 o) AolEL XA hand raildl &
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2)

3)

4)

5)

o] £t}. o] W adjust shaft (28 3, item 3)7} ¥Fo2 712 O¥ 13 e
goz HAs ok g2y 3 F=x).

23g WMAA #29] middle carriage torque tool (RMT24-3)& A o] A& A&3}
o] locker head(2¥ 3, item 16)% 12-14 kg9 o2 F2UA AAWFoZ PO
E#A Z2tl. Locker heade EF 424 9%, GAZE, 5F, 55%d A3
3 9t} Locker head?] &ZwEe] & slot F3ko] IRI-IR2E e Mo A7
wafold A7l Aol IRI-IR2E & Ao HByPF wfold Fd Aoz
Ztgd Foe A AUE FgA oz v g

CT, IR1 %% IR2¢] AX32A & ZXAMRE AA. o] g =] Fe ¥
Aol HAFF 22y WVIAAE A}g3FeoF )

2323 WHAA #2¢] middle carriage torque tool (RMT24-3)& A3l o] A& ALL3}
adjust shaft (2§ 3, item 3)& A AWIFL 2 EA} Adjust screwsS £ o
W A] 8-10kge] Fo2 olFoR FEUA FEYAE BL Fd S} 3
T £ 3o 23 J9 3FS AAZRT A3 4D FHdA EI d7x
AAFE B A A4 o g2y, 2 e 97 934, 0486, 960500
ety Zrzh oF 13, 88, 55 v ot}

EQe 3 WXE A3 CI/IR clamp E232 #& 10 N-m2 It}

L Ko 2

6.1.2 CT/IR Clamp o}t 2 AA ¥y

1)

2)

3)

4)

238 WAA #296] middle carriage torque tool (RMT24-3)-& A3 o] A& AlL3}
o adjust shaft (2§ 3, item 3)E WIAAREO 2 E2A clamp’l ¢33 HojA
& 3t} Adjust screwE EE ule W= A] 8-10kge] 3F o2 olgER oz w2
HA FEAE F& Fo Edot 33 b £ Fd 23 AW }FE AAGRL
Clamp7} 297 FeA A3 42 7149 JAS5E AR A A6 o o
2o, o %S 973 034, 3486, 360500 i3l Z+zr oF 13, 88, 55 niFH o)},

CT, IR1 =+ IR2¢] AAso W ZAAE AAZ o] dx wr=A] #Ho| 77
of g 223 WANE ALE-3tefof g}

2328 WHA #29] middle carriage torque tool (RMT24-3)-& A3 o] A& A}&3}
o locker head(1¥ 3, item 16)E 12-14 kg9 3 o.2 2 Ui vl AWEo 2 9O
= E3A locker® FUh Locker heade EF 42X 9%, GA%F % 2xz
of $Jx183 At} Locker head®] el & slot Wao] IRI-IR2E Y= A
of FzZt wrgkold A7 Aol IR1-IR2E U+ Mo g wrafold T A
olpg Q] T FU JHE PdAHLRE =] FHJ,

FZ3% hand railel o] ¥ CT/IR clamp assembly #Ho]|E& 238 Wizl #2
(RMT90-2, 5-40 kg AH&¥H9)el B3 CT/IR clamp assemblyE AUdA] 7o
A4Y ZAYJYFZE B F2)0 1@,
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6.2 OR Clamp

OR clamp¥ OR4¢} OR59 A X5+ fission moly & =& AFAPe D&
AHAFE FXN(2Y 19 item 3)EA] base frame assemblyd] BE o2 YAE o
t}. SHBE OR clamp £2.8 ¥ # clamping bolt (29 4, item 2)& 9A o2 =
ste] A ANGoZ £ bellerank(2¥ 4, item 4)7F ¢ 30° 3 Az tBE &9
o2 nAFI FAl olf FHoZE EIAEEF 3o LPFEEF HolJdrl Clamping
boltE HEA|AM o2 3AstH AF AxPe] 93 bellcrank?t B A Hol AXd =
€ AAY 5 Yk OR clampdl X H= B9 HAHE AAL 61.0 mmols] &2 OR
#o) A% OR clamp 1A dE w=A] 29 59 & bushingo] 35 o] glojok Fich

3

Sl

6.2.1 OR Clamp 23 ¥

1) OR clampE #E 3l OR4 E+& ORGol HAASuA 3l ZAAHEE uiag ¢
I ohilThe] of) REoA WAL 47 FEW FEE YHEed o] dx ¥
=A] @] A6 AFT 2328 WAXME ARE3ojor Frh

2) 228 Wa A #2¢] middle carriage torque tool (RMT24-3)& A3 o] AL A&3}
o clamping boltZ AAWEe2 EA F2. Clamp screws @A 3] FaE=d)
°F 12 vl & E7of dr}.

3) ELa AXE ALY clamp screw EL 3 g2 10 N-m=z #Ht}

o)
-

6.2.2 OR Clamp °] ¢t ¥4
1) 23 WA #2¢] middle carriage torque tool (RMT24-3)& A3 oA & A L3}
o] clamping boltE wHAJAHIEEo 2 oF 12 vlf EaA FEol.
2) Axse 3 AE AAT. o] wWx gt=A] e FA] HPd Az
WAME ALRBooF &)

6.3 Base Frame ¥ OR Clamp Assembly 3] /4 X]

Base frame®} OR clampE & ZA2 BE Z¥HY IAUAR Ho|EY FhL o
43t Ax A o A o|Foe EUF FTAV ¢ F 473 JUd Fo}
UA Bk o AR X AR AAARA HAN-RS-OT-401-99-001) 71&5 ¢} Q)
1= '
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2% o,

HANTAP-05-0D-ROP-ST-04,

ITEM| DESCRIPTION Q'TY] DVGC. RO. [MATERIAL | REMARKS

A 1 | -oo2-0a-01

1 | o e

~017+Che01

ms\ 1 | mE  AawemY 7 | —m-ca-01
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As a supplementary structure supporting the irradiation facilities, the in-chimney bracket
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dynamic response to seismic load. The installation position of the bracket is 60 cm below
the top of the chimney, i.e., thermosiphoning hole position.

To evaluate the structural integrity on the in—chimney bracket and the related reactor
structures, ANSYS finite element analysis model is developed and the dynamic
characteristics are analyzed. The seismic response analyses were performed for the
in-chimney bracket and the related reactor structures of HANARO under the design
earthquake response spectrumn loads of OBE and SSE. The analysis results show that the
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factor is much less than 1.0. Therefore any damage on structural integrity is not expected
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installation procedure was prepared and verified through the installation rehearsal.
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