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1.8 H

= AN E St YoHX AR (KFE) ITER Sh=AFRIER (OISt "H*"Xr") oA "=

Mgetdd2 (ITER) SS/HLALY S detez T S0 "ITER CHEH &7 ZEA,

IS & FXRA" 8 A0 Rt 7= ARt Mgt 2AS 7|5t e, Chaat

€2 gF 4= Y2z ot
(1) ITER CIHE 2&7| ZEH A x84
(2) ITER CIHE 2&7| ZE QAEHAHO|A (Interspace, IS) @Y TRl
(3) ITER CIHE &&7| Rotary Feedthrough Mount £ (Closure Plate &&h FZX6HAd

2. Aohyel o 8|7

« IEits 2 ZISAYMUAM g5t @45t BE JlE MY R AHEH ZHE BHE
AlZ{0F Sl0, 2 89 Ao East 7| ¢, ¥ FH X HE XANEE HESO
OF BtCt.

o SEAkE 2 7IEAEMUAN 2750 As 7l AFE OB 7|F0] CiS Ha A
Lo 08 FST T 4o HRE UHSIOOF ot HFAe| 7|&XHl aF
Ardof| B3Xoz HXE SHo{of otrt

o IEAte 2 AEMO| FI|E AT UFXIL HISSte dAAE H HAXEE T
O 510 ME 7|E YFE FHSHOOf oLt HF F=AHA| ITER =M 7|2 70| =2t
o128 &T8S0{OF it

2.1 At EHel

H 892 o= XYEZE Z SILtQ ITER CIHE TZXeM 27| (Divertor Vacuum

Ultra-violet Spectrometer) A[AEl & Port Cell ¥, Interspace ¥ & Rotary

Feedthrough O+2E 29| X o2 HP[Z SICh Baking 22 =gt & ofM, T&E

i 5 = siMo| AUHO sHEdt= S Aef MM ZHECE MM Hel= O
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=4t 2Lt

« ANSYSE 8%t golj4, s sS4 52 Zatoh FxoiA

e« E5 8 X™ME Codes & Standards (RCC-MR 2007, ASME VIII/B31.1, SDC-IC &) Ol
e 2= 484 B7

o TxE AFEE AT, HXV|E, XTSHE, EokE, AtLsts & CHASH ITERQ| oFF
Zetof CHoll "@otstojof o, Sk AtYA| (Load Specification) & ZFXH7F A <f
= Hse (R7] &X)

« gotE, Aot X|ZSts &2 o] fsiMe= EBao Ml 2E SHA
(Modal Analysis), 2EHE® [ (Spectral Analysis), dtE3iAd (Transient Analysis)
s2 Fd{oF &

o oM Zur 8l 4= o 1 Set

« YR HIM EHY
- & M BEIM (Structural Analysis Report)

- X AXY EIF E1OM (Structural Integrity Report)

« XF HA ZE 2|9 (Final Design Review, FDR) A| H& ZH =3

« FDR 4E 2| % E& EOMZ2 AE oJAHE B ot 2t ZMel HWEE Zd
= ITER =X 7|7 52& Y0{0F &

22 89 ¥H

T 89 ¥ 7|7t2 YR EH+==22H o 8 HMEE S|, ITER =X 7|7 & YFXte

HoM 4dE 7|7t S92 REE2E Qs 4= ¥ol 5o & 89 7|72 HasE = U

2 B Ax s EnA 9 X AMY BEIM HES 20254 HEH7| oHE XFB

HA HE 3|9 XA 170Y O™ 2tz E|0{0F Et

23 47 =4
AKXz Aef = 20 O|Lio] &Y =0 Cist 8G+AHAZUME HESI0 S22
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Zotor g EFFTHAAME ARt AR SN HOStE AH=2|9| (Kick-off
Meeting) € &%t0 ZAEE #= A2, x4 O3S Zedts 9 AUME AT
20| MESHH SIS fotoF gt
(1) GFFTikot
) =L™
3) 89 Z2u= HE A= 5
3 &M 7l MY

3.1 80 d9

CAD
COTS
CpP
DSM
EP
EPP
FDR
IDM
IKIMS

lo)
lO-CT
IS

ITER
KFE
KO-DA
QP

PC

PP
VUV

AFE 0|8 HA (Computer-Aided Design)

M8 7|'dE (Commercial Off-the-Shelf)

EZEEZ2 9F T (Closure Plate)

XICHE XtH 2 & (Diagnostic Shield Module)

S5 ZE (Equatorial Port)

S5 EZEZE2 1 (Equatorial Port Plug)

ZZHAZE 29| (Final Design Review)

ITER EA&2| A|AE (ITER Document Management System)

ITER St ALAEH HE22] A|AE (ITER Korea Information Management
System)

ITER =X 7|7 (ITER Organization)

ITER =H|7| 7 125 E (ITER Organization Central Team)
QIE{AL|O|A (Port Interspace)

=N g dEE

St Z20f L X[ ALY (Korea Institute of Fusion Energy)
ITER St AT (Korea Domestic Agency)

SEA=M (Quality Plan)

ZE A (Port Cell)

EZE E2{1 (Port Plug)

& XM (Vacuum Ultra-Violet)
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32. X 7L
SXM &7 ITER E7IY E2t=0t W§ 2= d=5H7| 9 TEEXe ¢
T2, FF oo X0 et 3 Fo SEE AXHZE FTHEE0 Ak & 8F2| HY
£= 0] & ot AJA"Ql 55EG Divertor VUV Spectrometer| Port Cell S Interspace &<

J2|1 Rotary Feedthrough Mount £2| = d{Mo|Ct &EOZE of2f OB In-Port-Plug

=52 Rotary Feedthrough®& A 2[ot1, oi440[ o|o| 2tz &l HEfO|CE

- O

55.EG Divertor VUV Spectrometer (VUV-Divertor)
55.EH VUV Edge Imaging Spectrometer (VUV-Edge)
55.E3 VUV Core Survey Spectrometer (VUV-Core)

Port Cell Interspace In-Port Plug

=)

> |

Rotary Feedthro;Jgh

55.EG C|HE| ZI3X}tQ|M 27| (Divertor VUV Spectrometer, 15- 32 nm)

A8 3.2-1 ITER CE|HE ZSXeM E&7| 44 ¥%. In-Port-Plug L DSM E552
a7 A F=xslAo] ojo| = E.

=4t Z0| 55EG Divertor VUV Spectrometer®| Port Cell %
Interspace B, d2|1 ZEZFH 1 EY L Rotary Feedthrough Mount £ O|LC},
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(1) ZEEZ I FH: Rotary Feedthrough Mount, Flange, Alignment Rod &
(2) Interspace @ Sight Pipe, Support & X
(3) Port Cell Y. ZZXte[M (vuv) 87| MY, Shielding Block, Support & TA|

TE ZE #1140 X|ste CIHE ZISXte|M (VUV-Divertor) 2&7|& 3A Port
Cell @Yol #&7| ™Y S =X XHAK (Metal Case + Borated Heavy Concrete),
Interspace  @Y2| Vacuum Extension Pipe, Port Plug LHF2| Xt AHZ €A G
Shutter &2 9I8t Rotary Feedthrough2 THEICH O|F & 99| Hel= ofzgf O
2=t 20| Interspace H Port Cell @Y FX| I Rotary Feedthrough £ (5 H|2l)

OfCt.

Of2f BE Bellowse 314{0] 0|0] $EE|0] AZY @4 So= #4 YYo= HT

ofn, BEE 7 242 dfY YHU2Z FISCh

1

I/‘

5 P
\ :

—

¥,
/
/

a3 3.3-1 VUV-Divertor 87| Interspace % Port Cell @ M7 g 3-D 4

HE= @A S
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=27| Port Cell < HA ¢z 3-D A
XS

12l 3.3-2 VUV-Divertor

Pipe 2t Closure Plate 87

Alignment Rod-1 (8§14 Zg) |
e Rotary Feedthrough (54, E24)
9_' |:||- QHM ESI-

Alignment Rod-2 (3141 H|2])

<--r *
50 mm

A2l 3.3-3 VUV-Divertor 27| Rotary Feedthrough § A7 %1% (Rotary
Feedthrough Li§ 9 Alignment Rod-2 Tt H|Q|). 3-D A ZT = LFAt MS
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f O S==0 it ofMd gF L8 Ch=at 20k

TES|M 2 siM (Thermal analysis, XI5 3lA)
E ]

=X
EZ21 F90| UE Feedthrough £ A Interspace F£0i| CHot @ SiM S =EH

(3) @iME B8 =& 2%, #O| (Displacement)?t ESHS 7 AbStot
=S =, X 5 oot 5t =40 tiet TS s S otk

Structural Integrity Assessment for the Structural Components

128z BE FRES0 s #x HEEE Eoetth 2 87t X7 A
S0otE= Load Specification A0 HolEl EE o5 =20 CHSH ++= SHZ A 4tst
1 sfe EE (RCC-MR E&= ASME) Of W2t 3HE EIHSHCY.

(1) ofd 2™ YFX7F HSE5t= 3D CAD 222 HE2=Z duds theodstd &
ot DEES offh FH FX[Qo| S5t i HYEEs A neld et
As dR0= #2888 EI7/UY=E 00z FH HX[E HHZHO| ZFAZIC
oM ZE-2 Rotary Feedthrough &, Interspace &, Port Cell & 22fe| B0 CH3|
ZENoz oM RES ddot siMS oL dY Ehestet BAxEA A SHF
0| CHSHM ZZFXieb 2olote] TllTtrt.

(2) YFXt7t MEsk= X%, MXL7|2 Response SpectrumlZHE Zb oA C{49
X ZIetE, HX71Y stEs2 2785H7| fI8H Mode sil4dE +dot A7ilss+E Al

StC}
(B) *& 83 HIt Ao st Structural Analysis Report & O|E 22kt Structural
Integrity ReportS %Hd510] K| EotCt,

M

-1 =
i ZIE AESIO M RF IU (X 8 5) 2 UFAA Rots FLI} ¢
WoHB ZIRHE 02 ShZAT 4 U A JHMOLS HotStL, SHAS CHA Sus
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Ch. 24 HMet2 3ktd 220 2M=Z ofH TR0 mat 30 2 30| A ez
Mgt =+ AT,

« FOM ZlEet 89 iy ol FXS= R0 mel 40|t 2A 7S 2l

o
I8t FEESS ZAIA Lofbior 2 2t AL
o A%XE EFEAVE MSchs A2 W EME HE2Z € ol A fxATY iy
X HIE +H/2ESH0{0f oiLt. s 2 ANSYSE &850 +/SI=&F St SSXt
of dMl Y7 "el= otfof == J|ehlof el XL SIAte AP
=] A S E (o]

=
. ZQURb= HEZEXpI} 5l5 &= (Load Specification) & AHE
5t @ % FXRE ZEtt ISsfMES Lt SEAte FXRSA XIEAM (ITER
Guideline for Structural Analysis, ITER_D_35BVV3 v1.1) Of [z} sfM S salisin =

QA HFEXet elE Sdf s HAs AFSIEE otft & oM 8 8 FYt
Z1t= ITER Guideline for Structural Integrity Report (ITER_D_35QTKD v1.2) Of [Ct2}
IME EHYSIEE SICh EFEA= A MES EOM0| Cfsl 109 2E A
O

= AO|N, Seite HEQHS o0 102 S8l EE + URFE =

4 X

oo
=1
N

4.1 Codes and Standards
Al ITER CIHE FSZAM 2&7(2 A4, MZE Code and Standard= 9% &
ME0| 7[=E0 ULt [R4] O|F HIER2 99| s PF= ofzfel Ao et
F=HSLO{OF SO, ofziel HH0| YAIEX| %2 FH2 LFAIL 25 F7HEQ
MNE 42 UESIEE YR E oL XAl E5 ¥ Codes and Standards&
=

|
YFRZE KTt

O

e RCC-MR, ASME Section VIII, Div. 2 ZE, SDC-IC EE= AISC
e |TER Vacuum Handbook
o J|Et FIHC R YUFXIL MAISH= &
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42 592 HS 4 BEE PIC) U S8 ES &H 5 (PIA) 2 U™ QAIE

74cl

tE 715 ot AM2ES2 ML ZU2REH 7|5:s 2= ofF 8 =52 dE

= AO{OF BHC
* B&: [55EGs662-R;Defined Requirement] The confinement systems shall be

o

capable of withstanding all loads and conditions that result from accident

sequences.
55EG 2 B2 B3 U £F9 2= &8 Zlss& +d5t| o 2ot = 5t
22U E= MY S A Ao 250k Shot

* @& [55EGs1527-R;Defined Requirement] The design of 55.EG SIC Structure

Systems and Components (SSC's), shall include all loading events for which the
SSC may be required to perform a safety function.

B Ofd 22252 od Js2 ot 7[aMo 7|8 (AtH & EE Leak E
) 2= LR 2 F HSof tisto] 22 20| E =5 8o ohot.

2= [55EGs1528-R;Defined Requirement] Safety functions of the PIC SSC's shall
be guaranteed against internal and external aggressions (including leaks of helium
for cooling the magnets) described in the SLS [ADc82], [ADc83].

* ook of
x0)

TR B3 Y BES2 7= 84 iy =85 Sot0] 4 A[2H 515 7[&XM0f
Folgl sL-2 5t =40 1 ¢ 5 % dSt= A= ABOHO0F St

* P2 [55EGs686-R;Defined Requirement] It shall be demonstrated by conducting a
structural integrity analysis, that the PIC SSC's continue to perform their safety
function, for the SL-2 load case as defined in the corresponding Sub-system Load
Specification [ADc82], [ADc83].

59 B3 04 £ESL 2 AIAY 515 TSN 7ISE MAY| ojAS sustol ot
2t RE AT ofA2 Sof B TX ANYS ASH0F BT,

* & [55EGs856-R;Defined Requirement] It shall be demonstrated the structural
integrity of PIC SSC's by conducting an EM analysis as specified in the scope of

_10_
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- E2 B3 Oy PESO Ofs] LT ohN YHS ABIC 2EES o 7|

corresponding Sub-system Load Specification [ADc82], [ADc83].

TR Bz Y 552 MEHY 7= d8d sids Sol 4 A2 otF 7=
O|=l Codes and Standards S A7 9-?*1 dgln 529 e 7lsdo wet E
AL AL Al BEE A0 OfS QHE TlsE AL +HSt= XIE HBsHofF oot

* 22 [55EGs821-R;Defined Requirement] It shall be demonstrated by conducting a
detailed structural integrity analysis of 55.EG that the SSC continue to perform
their safety function for normal and accidental load cases according to the
component safety function, Codes & Standards and design rules [ADc44] and [72]
as specified in the different Sub-system Load Specifications [ADc82], [ADc83].

-

or

of 4l
2ld 250| MSk[0{ofF otrt.

* H&: [55EGs1006-R;Defined Requirement] For PIC components, assurance of the
reliability performance of credited safety functions shall be provided using

recognised analysis techniques.

B 52 B3 Cj4 HE £ 02 58 23 Oy SEoaseol Jhst AS, b
A MNE|, IF 2ASS 32 B3 Oy 2Eo| oHH |50 AMS YoFAME o
=i,

*

B & [55EGs1576-R;Defined Requirement] Abnormal state, malfunctioning,
damages or possible aggressions from Non-PIC SSC or other PIC SSC's shall not
cause loss of safety function of the PIC SSC.

H T2 2= Y £32 29Y, #52 45, &40 32 2= Uy 730 27&=
1 o Jlss sdots AS YooM= ¢ &Lk

* #l&: [55EGs9012-R;Defined Requirement] The operation, inadvertent actuation or
damage to components that are non PIC shall not prevent the PIC SSC's from
accomplishing their safety functions when required.

55EG 2| 58 Ez & BE=2 1 Y S0 S5, , 2HE A
AEY = QUCh= HESH 252 H0|7] o O EES sl = AHE2 Sl &

_11_
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quality class demonstrated via analysis or tests to demonstrate a level of
confidence that the SSC's can withstand the loads, hazards and environmental
conditions during their entire service life.

- 2A4 482 2 o 2d =50 tish HEECh

0o -
- e

. [55EGs1595-R;Defined Requirement] Design verification shall be applied to
all safety-related systems, structures, and components.

55EGel 2 B3 Uiy FF (PIO) 7+, MA, #F52, 2H =40M st =
ds % XNEHQ d55 EF5H7| 26, 20 mat HAE, AL ELEHE H &7
e 7F 7tsst=E 2 8 MEE[O{oF otCt.

* H&: [55EGs977-R; Defined Requirements] PIC SSCs of 55.EG shall be designed
and constructed to allow testing, inspection, monitoring, and maintenance, as
needed, to assure the initial and continuing performance that is assumed in the
safety analysis.

55EG| 52 H3 & EFPIOQ 7|s&1t &HE HOolHs, ESHE 26 Z2
HMEOM MEote TFE AMBSIY 212 £ UL, otrish WA (ISAALF o] LY
/QIE O|HIE 3l Qo 2R B3 E) o2 F7|7t HEslop siot

* = [55EGs265-R; Defined Requirements] Data associated with 55.EG PIC
functions shall be long term archived in a readable and safe way (protected from
internal and external events and hazards without common mode failure) using the
tools provided by the project for this purpose.

2lof

B3 A=A (Quality Plan) 5 BIX7t MBS0 & RE BAE F0jZ HyHS ¢
Mo PCL YT YT WMOHS SIS0l WEXJL WRSICID [Es A9 B2
Y21 F2Z 810 MBACL YO 2O A MY FIAIF JHHCY,
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52 F7h/A7L TIE3|9 8l 7|=2|9
SEAE iIF FUNEEIME Y510 Holjtl QYNK| MzEge JECE o)
FUTED|ol= LFAIQt Bo| O|F 4 Es= MR M = ULCE £ SFZAH=
g 89 T d=E LFXoA URN=ENZ9E &0 ENst0{oF st, &7t
TNEEIME 29 & Mo ALY HEfz= (o 3Y O A =5HojoF ot 7t
2 F7te|oet HER EHT JHot| CHoiA 7|&2QE 2E8Y 42, s=XAk= 0|0
M3 @XotA, 3|o A Ol UWHESIOOF SICt ot SgAs F7HeQ, T EED
29|, 7|&29 &2 SATQoM =LA EH LHES FHOE 32EZ 3Y O|Ljo
A5 YFEXLO|A MESta, EFAe| HEE |0t 0|F +2[5H0{oF Birt,
53 offA FH ==
SEAE 89 £ Zodt FH[et 7|s0HE ERSIAHL &HES = QU0{0F DHCE
= 890 Eost Fo FH|Qt 7|&0HE2 CtZ4} ot
o ANSYS 7ZO|H A~ZEL[0f (ANSYS Mechanical 2& ZEg) %2 1 Copy
o ANSYS HEZA L ZE XA 4 node 0|4
e ANSYS S8 1’d& Workstation EE= Cluster (£ 1 CH O] & (HEA A Tts)
o ANSYS S 7|&0l3 XA 2% 0|4 (Codes & StandardsOf M2 X 23 mI}
7le018 XA 1Y =Zgh
5.3 offA HX} 2H 2 FALE
o SEAE CH2Q| sHMZ= M2 ALESI0 St S +=~AlSH0{0F SHCt.
- oA ANSYS AYE ol Ths AZEQ O (Fluent, CFX, ANSYS Mechanical )
- EXS|AM: ANSYS A XM Ths AZEY O (WorkBench 2& & Classic)
o SfMpEBI(HEAMDEZ Gl AXMM)S ANSYSE ARSI $dlTsS X0z BiLf
LAl &FEXIO| £0I8t0 M8 Z2 1S 0|0 T £ QICt
o AYREN FQARHS HBSE Pre-Processing, Solving, Post-Processing®| 2=
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[1] ITER Vacuum Handbook (O[5} ITER 2A] H=, 2EZ9UM v2.5)

[2] ITER Quality Assurance Program (QAP) (22K4QX v8.5)

[3] ITER Procurement Quality Requirements (22MFG4 v5.1).

[4] Procurement Requirements for Producing a Quality Plan (22MFMW v4.0).

[5] Quality Assurance for ITER Safety Codes (258LKL v3.1).

[6] RCC-MR 2007 =& 4 BT

[7] ASME VIII, V, B31.3

[8] Order of 7 February 2012 setting the general rules relative to basic nuclear
installations, called “INB Order” (7M2YKF v1.7)

[9] Propagation of the defined requirements for protection important components
through the chain of external contractors (BG2GYB v3.3)

[10] Provisions for Implementation of the Generic Safety Requirements by the External
Actors/Interveners (SBSTBM v2.2)

[11] Overall Surveillance Plan of the Chain of External Actors for Protection Important
Components, Structures and Systems and Protection Important Activities (4EUQFL
v7.4)

[12] Safety Important Functions and Components Classification Criteria and
Methodology (347SF3 v1.8)

[13] ITER Policy on Safety, Security and Environment Protection Management (43UJN7
v3.1)

[14] Guideline for Identification of the Protection Important Activities (PIA) (SBYJXD
v14)

[15] Propagation of the Defined Requirements for Protection Important Components
Through the Chain of External Interveners (BG2GYB v3.3)

[16] Sub-System Requirement Document sSRD-55.EG: Divertor VUV Spectroscopy
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[17] Load Specifications (ITER_D_222QGL v6.2)
[18] Template for analysis document on calculation of ITER Tokamak Complex seismic
loads from heavy equipment, (ITER_D_3V74UZ v1.2)
[19] Guideline for the specification of EM inertial and interface loads due to W
movements on diagnostic systems, (ITER_D_PNJ7AM v3.2)
[20] ITER Guideline for Structural Analysis, (ITER_D_35BVV3 v4.0)
[21] ITER Guideline for Structural Integrity Report, (ITER_D_35QTKD v2.0)
[22] Procurement requirements for producing a quality plan, (ITER_D_22MFMW v4.0)
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[R1] System Design Description (DDD) 55.EG Divertor Vacuum UltraViolet Spectrometer
(4BY2W7 v2.3)

[R2] On Site Assembly Plan of 55.E3 VUV Core Survey Spectrometer (QDJNKZ v2.0)

[R3] SMDD folder: 55.E3 - VUV Core Survey Spectrometer & 55.EG - Divertor VUV
Spectrometer (LYEQ4C)

[R4] Codes and Standards for PBS55.EG VUV Divertor spectrometer (ITER_D_PSX97S
v1.1)

[R5] Structural analysis report for the field mirror box assembly of 55.EG VUV
spectrometer in EPP11 (ITER_D_8B3ELZ v1.2)

[R6] Summary Interface Document of 55.EG VUV Divertor (ITER_D_QEEP93 v2.5)

[R7] Load Specification for Divertor VUV Spectrometer, PBS 55.EG (ITER_D_7MD6EA
v2.5)
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