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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 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 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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Modulus of Elasticity (GPa)

Mass Density(Kg/m3)

Poisson's Ratio

Ultimate Strength, Su(MPa)

Yield Strength, Sy (MPa)

Allowable Stress (MPa),
Ft=0.6Sy for Beam and Pipe

Allowable Stress (MPa),
Sm for ASME Class 2

Allowable Stress (MPa),
Sa for ASME Class 3

Reference Temperature(°C)

SUS 304

193

7913

0.27

473.0

163.4

98.0

118.8

118.8

120

Zircaloy—4
R60804

88.1

6550

0.35
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240

—

108.5

87.9

117

AI6061-T6
SB-208

66.2

2680

0.33

165.4

—

—

—

41.3

93.3
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m ^^mm a a xisiessH^i ^^21 SCH § ^ M O I H 7(a)2f H 7(to

Oil UBU 2i°D1 CASE 121 S^fe fission moly ^LH&(0R4) ofB¥OIIAi, CASE

1121 3 ^ £ Sljgs 2AWIH 2.HJI&(OR5) o^¥0IIAi SCHg^OI ^«EI2JJIEt 2
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S. 5(a). Stress Intensities of Reactor Structure for Dead, OBE and SSE Loads

(CASE I)

Reflector Vessel

Chimney

Maximum Stress Intensity,
P. (MPa)

Service
Level A

<2.68

<1.07

Servi ce
Level B

<20.98

< 3.99

Service
Level C

<31.38

< 5.61

Materials

Zr. R60804

Al. 606IT6
SB-208

Allowable Values
S[6], S, 1.2S

(MPa)

108.5, 108.5, 130.2

41.3, 41.3, 49.6

Reflector Vessel

Chimney

Maximum

2.68

1.07

Stress Intensity,
P. +Pb (MPa)

20

3

98

99

31.38

5.61

Zr

Al

. R60804

. 606IT6
SB-208

Allowable Values
1.5S, 1.5S, 1.8S

162.7,

61.9,

162.7,

61.9,

195.

74.

2

3

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

(CASE II)

Reflector Vessel

Chimney

Maximum Stress Intensity,
P. (MPa)

Service
Level A

<2.68

<1.07

Service
Level B

<22.18

< 3.91

Service
Level C

<33.28

< 5.47

Materials

Zr. R60804

Al. 606IT6
SB-208

Allowable Values
S[6], S, 1.2S

(MPa)

108.5, 108.5, 130.2

41.3, 41.3, 49.6

Reflector Vessel

Chimney

Maximum

2.68

1.07

Stress Intensity,
P. +Pb (MPa)

22

3

18

91

33.28

5.47

Zr

Al

. R60804

. 606IT6
SB-208

Allowable Values
1.5S, 1.5S, 1.8S

162

61

7,

9,

162.7,

61.9,

195.

74.

2

3

- 10 -



5. 6(a). Stress Intensities of In-Chimney Bracket for Dead, OBE and SSE Loads

(CASE I)

In-Chimney

0R5 G.T.

0R4 G.T.

Bracket

Holder

Holder

Maximum

Service
Level A

< 8.83

< 1.61

< 0.70

Stress Intensity,
Pm (MPa)
Service
Level B

< 51.93

< 20.91

< 26.90

Service
Level D

< 66.73

< 31.21

< 41.10

Materials

S.S. 304

Allowable Values
S[6], 1.33S, 2.4S

(MPa)

119.0, 158.0, 285.6

In-Chimney

0R5 G.T.

0R4 G.T.

Bracket

Holder

Holder

Maximum
1

8

1

0

83

61

70

Stress Intensity,

Pm +Pb (MPa)

51.93

20.91

26.90

66

31

41

73

.21

10

S.S. 304

(S

178.5,

1.33Si, 2.4Si

i = 1.5S)

237.0, 428.4

6(b). Stress Intensities of In-Chimney Bracket for Dead, OBE and SSE Loads

(CASE II)

In-Chimney

OR5 G.T.

0R4 G.T.

Bracket

Holder

Holder

Maximum

Service

Level A

< 8.83

< 1.61

< 0.70

Stress Intensity,

P™ (MPa)
Service

Level B

< 48.53

< 18.41

< 24.70

Service

Level D

< 60.73

< 27.31

< 37.80

Materials

S.S. 304

Allowable Values
S[6], 1.33S, 2.4S

(MPa)

119.0, 158.0, 285.6

In-Chimney

0R5 G.T.

0R4 G.T.

Bracket

Holder

Holder

Maximum

1

8

1

0

83

61

70

Stress Intensity,

?m +Pb (MPa)

48.53

18.41

24.70

60.73

27.31

37.80

S.S. 304

Si[6],

(Si

178.5,

1.33Si, 2.4Si

= 1.5S)

237.0, 428.4
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7(a). Maximum Stress of Beam Structure for Dead, OBE and SSE Loads

(CASE I)

Components (Element)

1.CT7IR Guide Tube Holder(983)

2. OR5 Guide Tube (3999)

3. OR4 Guide Tube (5999)

Dead Weight(MPa)

Axial

0.034

0.123

0.003

Minor
Bending

2.479

-

-

Major
Bending

0.370

-

0.013

OBE(MPa)

Axial

0.46

15.29

31.93

Minor
Bending

20.88

-

-

Major
Bending

14.13

0.40

19.53

Components (Element)

l.CT/IR Guide Tube Holder(983)

2. OR5 Guide Tube (3999)

3. OR4 Guide Tube (5999)

SSE (MPa)

Axial

0.601

39.34

49.59

Minor
Bending

26.11

-

-

Major
Bending

18.85

0.30

30.41

Material

S.S.304

A1.606IT6

Type
Classification

Linear Supports

Components

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

(CASE II)

Components (Element)

l.CT/IR Guide Tube Holder(983)

2. OR5 Guide Tube (3999)

3. OR4 Guide Tube (5999)

Dead Weight(MPa)

Axial

0.034

0.123

0.003

Minor
Bending

2.479

-

-

Major
Bending

0.370

-

0.013

OBE(MPa)

Axial

0.45

88.58

24.88

Minor
Bending

21.1

-

-

Major
Bending

13.5

18.51

13.9

Components (Element)

l.CT/IR Guide Tube Holder(983)

2. OR5 Guide Tube (3999)

3. OR4 Guide Tube (5999)

SSE (MPa)

Axial

0.596

135.80

37.32

Minor
Bending

26.4

-

-

Major
Bending

17.7

28.31

21.05

Material

S.S.304

A1.606IT6

Type
Classification

Linear Supports

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

(CASE I)

Components

(Element)

1. CT/IR G.T.

Holder(983)
2. OR5 Guide

Tube (3999)
3. OR4 Guide

Tube (5999)

Fa

Service

Level A

98.0

98.0

41.3

Service

Level B

130.3

130.3

62.0

Service

Level D

235.2

235.2

99.1

Fb

Service

Level A

107.8

107.8*

41.3**

Service

Level B

143.4

143.4

62.0

Service

Level D

258.7

258.7

99.1

Stress Ratio

Service

Level A

0.027

0.001

0.0004

Service

Level B

0.248

0.120

0.83

Service

Level D

0.176

0.168

0.807

*107.8 = 0.66 x (163.4, yield strength), ** : Fb is taken by Fa since Fb > Fa.

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

(CASE II)

Components
(Element)

1. CT/IR G.T.

Holder(983)
2. OR5 Guide

Tube (3999)
3. OR4 Guide

Tube (5999)

Fa

Service
Level A

98.0

98.0

41.3

Service
Level B

130.3

130.3

62.0

Service
Level D

235.2

235.2

99.1

Fb

Service
Level A

107.8

107.8*

41.3**

Service
Level B

143.4

143.4

62.0

Service
Level D

258.7

258.7

99.1

Stress Ratio

Service

Level A

0.027

0.001

0.0004

Service
Level B

0.245

0.809

0.625

Service
Level D

0.173

0.687

0.589

*107.8 = 0.66 x (163.4, yield strength), ** : Fb is taken by Fa since Fb > Fa.
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3.6 Base Frame OR 2!LH& 3SSXI0II CHS

Base frame I2S&X|

6KM HUIH^XIXI

I6KM 3

U#¥2J 4 § 018

6011 S01S ES25

16101

SICK

221 base frame H2SSXI

°l base frame USSXIOII B

£ t m ^ ° f f l , 0\m ilCHSt^ 668 NOI

base frame HSSX|o| 4 93Oil CH6KH S ^

OR 21LH& USSXIOII CHS g

M(MIO)S ^si aasaa. OR

9I6KM OR

X\9i §^(4.6 kg)2f S^5^E2J 3HH

3Q. a ^ 2 J ° S 01 SOI 3 ^ 8 2 5

856N0I SO. 01 2t(MI CHSKM MMPF

9I6I6F01 7JU SOI 4JH°I

OR

S 494 NOI

- 14 -



3.7

a ^ l ^ S S e i SSE XISISFgg 151, OBE J i a a ^ S 5§l

m ma a a. om J.\&mmo\\ CHSKM em e ^ s ^ f e ssEou-ifer 4oos, OBEOII

AH^ 24002P^ i ^ a m , OIM°J aai g ^ s ^ ^ 28002l̂ ^ s o . i iuw^xix i

CHCHI CHS i U S ^ y S ^ f e ASME, Appendix, Fig. 1-9.2.1 [13]0U1

DOfl CHS

CHSiOII §3M?1I4=, 4 « S6KM S = e ^ Smax.obefe 208 MPaOlffl,

267

280051 ^̂ 1011 CH§1 S j g g ^ g Fig. I-9.2.1S¥H 500MPaS

am i ^ a i ^ i ^ i s a JICHB^, 267 MPBOO ksooii a a sis ^ ? i ^

1OO.O002IS E IS¥2 |? l l ^^ 0.028 (=2800/100000)^ a i&H8 i= HI, Ol iiOl 1
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4.

i lU &B0FEJ1 60cm

6KM USEIW, £AhS CT/IRM OlSofe 21UI32I

xisiafsoii am
aa. OBE^ SSE xiaasoii mm UULH

012J ^XlS SI6KM ^^£l fe SJfS ^ZEMoi g ^ S ASME

Oil WEI S^F& ^i l f aCH W^S^OI 2 ^ § j g § ^ 01LH(HI 2{°ffl, flI

H¥XIXICH ^ 5 ^ X I S 2JS

SXIOII ^ ^ asoi as SX°E^ Am etss
01 gife 5 1 ° ^ SEBD.

- 16 -



5. mx\ as K\S mxt

aa ajyia mgg OIDI

\]9i AFg

5.1

1) Base Frame id OR Clamp Assembly MXl

OlSoKH

Base framed OR clampfe I § g 5UEIQ] a g f l i s £101 S U

i 0I86KM

6 )

2) CT/IR Clamp a XI

g ^gJAi» A>g§! gXIAI2I

$3.4 mm ^Elieiai^: 3II0IM0I g£! CT/IR clamp» base frame

Base frame°l pinilf pin hole

- 17 -



5.2

1) CT/IR Clamp MX\ ^ 3 §

© CT/IR clamp assembly^ base frame assembly %\G\\

(D Looker* AI5JI^&OS

® CT, IR1 ££^ IR201I g

© Adjust screwQg! 5, item 3)» 8-10kg°l 5 H 2

mia\m S g ^ A l ^ l ^ ^ o s MSAI clamp* 2 ° £ I H S 2 3

10 N-mS SQ.

2) CT/IR Clamp OlSt S! JO &g

© Adjust shaft* 8-10kgoj § H 2

^Al^ l ^s foS MB1AH clamp^F SSol SOiXIE^ SD.

® CT, IR1 £Efe IR20II ^XlEJOl

(D Locker yAISI^S°S SHAH

© CT/IR clamp assemblyB iJUOilAi 7HLH01 XISS

3) OR ZEA^ ^Xl £!

© OR clampOII

© Clamping bolt (Hg 7, item 2)AI?1l&moS M&!* (^ 12

£ 2 3 Sta 10 N-m§ S2D. 01 ttH bellcrank(3S 7, item

^ 30° SISoKM SLUJî e ^ 2 2 S iS l r i l f SAIOII 0 ^ = 2

4) OR

© Clamping bolt* fc!fAI3ll&§oS §iaaB(2f 12 dm) 2JS ±Hi!Oil

2JoH bellcrank^h mUJH 301 clampS SD.

<D OR

- 18 -



6. n m

1) £AF§ CT/IR8 OlSofe })l&AliJ°l S^OIIfe 2JLH2

ORM OISSUET S^ fe

AISS 2IS6MI ^ i i 4= SIE^ S!^S UU && OI-HH 60 cm JIS2I

2) auLH

01 oil CHS ANSYS

m^mnmm ASME ^EOII tc^ s ^ s n ,
01 e^ ©is^ige 21^5^001 IDS isst

CHS

3) SJXFS y^sigjif a » s sxi

4) Ollbl MXI« SofOl i l U ^ ¥ RTD 4!!*l2f ei^MSOl i^EIOl ^ S base

frame HSSXI2I ^ I S S S

mx\m m&m.

5) MM g!WS aU As-builtS StSS &2IS ^ i M ° f f l , OIS ?l§F01 i U

i, SEE s u as axi s=?m

6) o]§IPF 31̂ 011 "iJULH¥IIIiaiOII CHS SOIS

7) iJULH¥JIXICH2l ^^1 12» MX\ a!a!
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H i ! 5. CT/IR Clamp
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Korea Atomic-Energy Research Institute

* 3

T i t l e .'•:•

•- : : (Installation Procedure for In-Chimney Bracket)

Document Number : HAN-RS -OT-401 -99-001, Rev. 1, Date : 2000. 2. 17.

Q A
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HAN-RS-OT-401-99-001, Rev.l Page 1

1.0 r̂ 3 2

2.0 % 2: 2

3.0 iA «̂1 3

4.0 ^^1 4^" 3

5.0 -g*l ^ *} 4

6.0 Base Frame ^ OR Clamp Assembly 3fl*ll ^^> 6

7.0 •& Ĵ 6
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HAN-RS-OT-401-99-001, Rev.l Page 2

1.0

OR3-OR6 ^ ^

CT,

1, 2

, Fission Moly

-̂I-
CT, IR1, IR2

Sife

60 cm

O R 5 #

. o i l - 7(1=9-^

safe

2.0

2.1
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

2.2
1) HAN-RS-DW-312-99-038-GA-01
1) HAN-RS-DW-312-99-038-GA-02

- 31 -



HAN-RS-OT-401-99-001, Rev.l Page 3

2.3 4miflJf*|;*|tH -i^l^^CBase 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 # ^ , ol*H$r, S<<3#, °}^r*\, ^3., "SH-SL $t\^**.*\x)tfl*\) t

KAERI/TR-1398/99, t ^ M ^ ^ t , 1999. 9.

3.0 ±2.

(1)

- Base frame assembly 2 71): 2J- 25.3 kg ('rf' ^>ll 22.1 kg)

- CT/IR clamp assembly 1 7H: 23.9 kg ( ^ ^Tll 22.1 kg)

- Gib 4 7H : 0.7 kg ( ^ -̂Tfl 0.6 kg)

(2) Dummy Chimney: ^ 40 kg

(3) Level reference angle

(4) Base frame assembly installation tool: 10.25 m, 22 kg (^rir 2} 4^711 16.8 kg)

(5) Gib hook tool (01mm cable 10.4m £ ^ )

(6) M10 bolt handling tool (Middle carriage torque tool: #RMT24-3): 10.5m,

^ - 7 ] ^ ^-7\Y- 21 kg, ^ 2}£^7t . 14.5 kg

(7) ^ ^ >§SH #1(35-58 kg

(8) ^ ^ ^ «J?1^ #2(5-40 kg

(9) Pool view glass

(10)

4.0

(1)

(2)

(3) t i ^ -^^Hfe ^^r Al°>* ^-Ji*F7l flaflX) pool view glass* 4-§-§>7)
4.

(4)

(5)

- 32 -



HAN-RS-OT-401-99-001, Rev.l Page 4

5.0

5.1

(1) Base frame assemblydU

CT/BR c l a m p d ^ 3)# -g

item 4)fe %=LX] & ^ 4 .

(2) Adjust s h a f t d ^ 3, item 3 ) 1

H 3 * ^ 4 . Adjust shaft

22} item 3)1- 2 . 2 : ^ 4 ^ ^ ^*]S}31 ZL

clamp s c r e w d ^ 4,

clamp d ^ 3, item 2)1: ^

7 ] ^ # Sj-fe clutch ( z i ^ 3,
item 26)1: T»^^<H<»> S>S.S. 8-lOkgSl flAS ^ r S

(3) S-S 41M, base frame assembly ^ CT/IR clamp S

5.2 Base Frame ^ OR Clamp Assembly

Base framed- OR clampfe t l S £ ^

(1) Gib hook toolS. g i b d ^ 4, item 3)#

(2) Level reference angle-i: Di^-Bl^l guard raiWl

(3) ^ ^ ^ « j s i^ #l°il base frame assembly -

frame assembly % 7fll 2.2;

assembly*
(4) Base frame assembly ^ ^ l ^ " ^ ! base frame assembly^fl

>H gib-i- gib holder^! ^-foL gib^f ^ 3 } ^-^5.^1 ^rfe
gib cabled level reference angle

base

b a s e f r a m e

cabled

°] 823±5mm

base frame assembly^ £•& ^£.3- ^• •3^4. 6 H SW, S, NE,

gib-l- ^ 4 1̂ fl*H ^^l«rH^ ^^1^4.
(5) Base frame assembly ^ ^ l ^ ^ - l - base frame assemblyS.^^ ^els>ai ^-^r u

o
v^-^-

5. 4€- s>4^ base frame assembly^ gib# ^^lf!:4.

(6) r i ^ ^ I^A-1 #2̂ 11 MIO bolt handling tool (middle carriage torque tool)-!: ^JL *]

damp screwd^ 4, item 4)1

^ " ^ 4 . ^ 7l^ gibl- £ ^ ^ ^ .

8 N-mS ^-54. °1 °fl -̂> ^
€ 4 . 4 clamp screws S ] ^ ^ ^ 10-273)

- 33 -



HAN-RS-OT-401-99-001, Rev.l Page 5

gib

23+1/2,

SW, S, NE, N*l| 24, 20+3/4,

5.3 CT/IR Clamp

(1) CT/IR clamp assembly^
(RMT90-2, 5-40 kg

L̂ r $3.4 mm *W-i"£-
base frame assembly

#2

. °1 ^ adjust shaft
hand

14

(3)

3 ^ item 3)7}

(2) i ^ ^ I I?H #2̂ 1 middle carriage torque tool (RMT24-3)# ^3L
^5] iL^A] CT/IR clamp7}- base frame ^ i ^^«]-7ll z£ ^

. Middle carriage torque tool!- 6l-§-€M locker head(n^ 3, item 16)
12-14 kg^l ^ *-%. ̂ fS^A] ^ T i l ^ ^ A S 90S 1 - B H ^ - e 4 . Locker headfe
47fl̂ A^ y-^, ^ - A ^ , ^ s J ^ ^ 6 J | ^^cfjT sfltj.. Locker head^ ^-^^s l^ l
slot ^ ^ ^ 1 IR1-IR21- Sife *H ^14 w ^ 6 ] ^ ^-^1 ^-Efloljl IR1-IR2* Slfe

locker head(^^ 3, item 16)1: 12-14 kgS]

i&Al7flijHJ:o.s. 90£ 1-3^^ locker* S-tf. Locker head^l

1 IR1-IR21- SZfe ^oll ^ 4 HUM'S ^-^1 ^Hfloiji I R I - I R 2 # sa

(4) CT/IR clamp assembly ?1H! :# ^ S

°fl ^ 3 1 CT/IR clamp assembly!

#2 (RMT90-2, 5-40 kg

slot

5.4
(1) £ 2
(2)
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HAN-RS-OT-401-99-001, Rev.l Page 6

6.0 Base Frame 5! OR Clamp Assembly «H*U

Base framed OR clamp assembly^ *\3. l i S .

(l)
(2) i £ ^ J H?l*i #2*1] M10 bolt handling tool (middle carriage torque tool)-!-

clamp screw(3L^ 4, item 4)1- «VA1 7 ) 1 ^ 0 .
clamp screws tfls}oj #^o> § Sl^^fe ^ *

f) oĵ l- 1-BJ4. 47fl(SW, S, NE, N)^ clamp screw* 3.^ ^ 4 .
(3) Base frame assembly ^ l ^ l : 4 ^ Sfe tf^ base frame assembly^ ? i4 .
(4) Base frame assembly ^ ^ l ^ ^ l : base frame assembly^ ^3- $1^ -SN«IM gib

hook toolS>H gib# ^ ' H ^ gib holderS^-
base frame assembly^ fe 4 4 27fl^ gib7>

(5) Base frame assembly* S.& l ^ s ol^t><^ 4 °
b a s e frame assembly

(6) Base frame assembly ^ ^ I ^ T 1 ! - base frame assembly^
§ gib-i- gib holder^ ^l^cf. ° H SW, S, NE, N*l S^l^l gib# 4 4

(7) Base frame assembly ^ l ^ ! - base frame assemblyS^f E]
S. 4-g- S>u|-^ base frame assembly^ gib^: ^ ^ ( 3 ) i ^ (6)4 ^ ^ HMJi.a.3 s.

(8) Base frame assembly7> J£x]Q S.S.

7.0 g

^^J 7.1

- 35 -



HAN-RS-OT-401-99-001, Rev.l Page 7

7.1

5.2 (4)

5.2 (6)

# 3 ifl-8-

Gib ^1^1

Gib Clamp Screw 3 1 ^

S

sw
N

NW
S

SW

N

NW

823+5 mm

10-27 £\

- 36 -
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HAN-RS-OT-401-99-001, Rev.l Page 10

3. CT/IR Clamp
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HAN-RS-OT-401-99-001, Rev.l Page 11

4. Base Frame Assembly
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HANTAP-05-0D-ROP-ST-O4, 7 ^ 0,

1.0

2.0

3.0

4.0

5.0

6.0

6.1 CT/IR Clamp

6.2 OR Clamp

6.3 Base Frame ^ OR Clamp Assembly

- 43 -



HANTAP-05-OD-ROP-ST-04, 0, 2 /10

1.0

.o.3. CT,
OR3-OR6

, Fission Moly

CT/TR

OR#

60 cm

CT/IR clamp

244^
L2 4

}v^(spider)^

2 4

fe *)

OR clamp^l

2.0 & S

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

3.1
3.2

- 44 -
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HANTAP-05-OD-ROP-ST-04, 0, 3 /10

4.0 S

4.1 2.=-

42
4.3

a7} 3*13

5.0

5.1 Middle Carriage Torque Tool (Tool #RMT 24-3)
5.2 Torque Wrench (10 N-m £ £ 3 . 7)-W ^)
5.3 ^ S ^ H f H #2 (Tool #RMT 90-2, 5-40kg
5.4 i ^ ^ ^ ^ i ^ #1 Sfe #3

6.0

6.1 CT/IR Clamp
CT/IR clamp(n^3)fe base frame assembly(^^ 1^ =L^ 2$\ item 3)

lockerS &% <£$mvH=L% 1, ZL% 2, item 1), CT, IR1, IR2^ -S^slfe n
B-type ^<£g-m Ji^^ffe 7 ] ^ # $tj-. CT/IR clamper ^tfl ]̂̂ g 67mm,

S!l4. ^ 2 . clampCi^ 3, item 2)<̂ 1 adaptor
JL^^: ^ $i# ^n> *>u|B]- adaptor sizel-

CT, | 3

CT/IR clamp3 adjust shaft(^^ 3, item 3W 7>sflo> *j-fe
. CT/ER clamp^ adjust

3, item 26)7} flo^
fe clamp7> i i ^«e^ -f ^7|- ^ ^ §14. CT/IR clampfe

6.1.1 CT/IR Clamp
1) CT/IR clamp assembly*!]

(RMT90-2, 5-40 kg 4-8-^flH

$3.4 mm ?flc>llr#
base frame assembly

#2

hand rail°fl
- 45 -



HANTAP-05-OD-R0P-ST-04, 7fl^ 0, 4

<H § 4 . 61 *fl adjust shaft ( n ^ 3, item 3P\ ^ ^ ^ .

2) ^ 5 . ^ 1I?H #2̂ 1 middle carriage torque tool (RMT24-3)-i- ^31 d]^-i- *}•%•$•
^ locker h e a d ( ^ 3, item 16)# 12-14 kg^ $ o_jg. ^ f i iL^ A ^ I ^ ^ ^ S 9051
# B H # ^ 4 . Locker headfe 2.^- 47flS.^ tf» y-A]^, ^

-. Locker head^ 4 4 ^ 2H $Ife slot ^-^o] IR1-IR2
IR1-IR21- safe d̂°fl ^

3) CT,

4) i 5 ^ «J?lAi #26fl middle carriage torque tool (RMT24-3)-§- Q3L o ]^
<*\ adjust shaft (ZL^ 3, item 3)1- A 1 ^ 1 ^ ^ ^ . S - 1-^4. Adjust screw

H r #21 fe 2 4 4 ^ ^ ^ l 4 ^ 4 ^ - ^ , 3 ĵt̂ r 51^ $34, (M8.6,
j= 13> 8>8) 55 H}f]olrV.

5) £ ^ 3 31*1 !• 4-§-«f^ CT/IR clamp 1 5 . 3 &•& 10 N-mS

6.1.2 CT/IR Clamp
1) i E ^ »Jli-^ #2°11 middle carriage torque tool (RMT24-3)-t- ^31

<*} adjust shaft {=L% 3, item 3)« Si^Tl l^^^S. § ^ ^ clamp l̂-
. Adjust screw-t # € ^fe r̂S-̂ 1 8-10kg5l ^£.3, ^

Clamp7> S<^^1 -̂BfloiiA-] ^^*1 <£t 1414^1^ ^^^r fe 5 4 ^ ^^°fl 4 ^ 4
s u j , a a^ : ^ ^ $34, $48.6, $60.5̂ 11 tfl«}^ 4 ^ ^ 13, 8.8, 5.5 4^1614.

2) CT, IR1 Sfe IR2̂ 1 *J*l£M Sa !̂ SA}^-i- ^71^:4. o]

3) ^5.*y ^ € 4 #2̂ 1] middle carriage torque tool (RMT24-3)^- [̂3L
^ locker head(^^ 3, item 16)# 12-14 kg^i ^ ^ . S . YS.^4^ ^ l ^ l ^ ^ ^ - S 90

lockerl- S-4 Locker headfe 3.^ 47^3.*] ^&, ^*\^,
31 $i4. Locker head^ ^-^^1 el ̂ 1 5Ufe slot *&^°] IR1-IR21- $ife

4) ^ r S ^ f hand raiWl ^ ^ § CT/TR clamp assembly ^ H - g - ^ ^ ^ ĝaiA^ #2
(RMT90-2, 5-40 kg A R - ^ H ^31 CT/IR clamp assembly*

- 46 -



A}-g- =g*>, HANTAP-O5-OD-ROP-ST-O4, 7fl^ 0, 5

6.2 OR Clamp
OR clampfe OR4^ OR5<*ll -g*13fc fission moly tbf l^ SEfe

item 3)S^1 base frame assembly^ &M. SL^SLS. «J*J|

W OR clamp #-£-3. >#£ %• clamping bolt ( n ^ 4, item 2)

bellcrank(n^ 4, item 4)7} *$ 30° S|^«f^

5 6 S £ ^ B ^ ] £ ^ - 5}<̂  j l ^^ -HS. El<^^4. Clamping

boltt ^ ^ T f l ^ ^ ^ a 3 1 ^ ^ ^ 1̂=* ^H*g*ll °\n beUcrank7} I^Tfl s]<H * U | £ ^

•§• ^ll^"& *r 5U4. OR clamp^l ^^l=lfe i*^ 3^*1-8- ^l^^r 61.0 mm<̂ ]H ^ ^ OR

OR clamp SWl fe ti^HAl n ^ 54 ^-8: bushing^

6.2.1 O R C l a m p 3 L ^

1) OR c l a m p l - ^ * « } < H OR4

31 ^ V ^ ^ : ^ 6>Hfl ^ ^ r ^ ^ tiVA}*H -§-71

2) i ^ ^ »lei^ #2<>11 middle carriage torque tool (RMT24-3)-!-
^ clamping bolt*- *m-$°-S. 1-B^A^ ^ - 5 4 . Clamp screw
Of 12 Hl-fll: l - ^ ^ tb^.

3) SiLa. ifflAll- 4^-^1-c^ ciamp s c r e w S ^ . 3 & # 10 N-

6.2.2 OR Clamp
1) i H ^ ^fiXl #26fl middle carriage torque tool (RMT24-3)-!-

<̂  clamping bolt* S>̂ 1 TflHJ-̂ -̂S ^ 12

6.3 Base Frame ^ OR Clamp Assembly
Base framed OR clampfe Q %•%}£. 1-S

HAN-RS-OT-401-99-00H ? l * s l ^ 5ft
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4 * HANTAP-05-0D-ROP-ST-04, 0, 6 /10

l.

- 48 -



g

'////s

/\

\

o
6

4000

5
•Kir

n

'K

i-

KOREA ATOMIC ENEROY RESEARCH INSTITUTE

HANAJtO IN-CRlHfTEY BRACKET

SIDE VIEW OF JN-CHIMNEY

BRACKET INSTALLED



HANTAP-05-OD-ROP-ST-04, 0, 8 / 1 0

3. CT/IR Clamp
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HAOTAP-05-OD-ROP-ST-04, 7fl^ 0, 10/10

y'
(

\ '
V

\
\

—

—

Y

\

CO
CO

o
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