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WG 03 “Oil, Gas, Process and Power*

- AMAEHE A E22| (Facility Asset Management) = ADLEX|ZE 213t 54, 012 R &M
e 3H°%?_E,1 |0 AR AL 22 TS MUSIHE AlE=29] 7=, 27, 7101, AlS, A2, 2
(Planning, Engineering, Procurement, Construction, Start-up, Operation, and De-
commissioning) &1 ‘-dof==7 |E A4 22201 A2 | YRS Aol= 'S 2|0[5IH, AldES 29
Sh=E5At (Owner/Operator) 2+40| 0fS ZSIEE. 0]242h S-40] 2}, 22 |2 M| SHES
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/ Facility Life Cycle \

Automated Construction Integrated Automated Dada-centric
Performance Control Digital Twining Facility Management Scenario-based Planning

Facility Owner Requirements
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Figure 1. PBS Structure for Factory Facility

[33 3] CASYI0| WER] 7424 G| (Jin et al. 2018)




Table 3. Physical breakdown structure (PBS) of Combined 55Cs *.

PBS Level I1(7) PBS Level IT1 (97) PBS Level III (2257)
FHS, RCS, RXS
P1: Reactor Base mat, Containment interior, Shield building, 733 components

Ausxiliary building, Containment air baffle

CNS, PCS, PXS, SGS, VES
Containment Vessel

CCS, CVS, DOS, FPS, MHS, RNS, SFS, SWS, VLS,
WLS, WGS, WSS, PSS, DWS, CAS, PWS, WWS,
. PGS, EFS, TCS, 885, VUS, DWS, RDS, DS, TDS,
P3: Auxiliary WRS, DRS, RWS
Annex building, Rad-waste building, Plant vent
and stair structure

FWS, MTS, MSS, BDS, CMS, CDS, CWS, ASS,
CES, CFs, CPS, G55, HCS, HDS, HSS, LOS
Turbine building, Circulating water pump house

P2: Nuclear safety 576 components

480 components

P4: Steam and power conversion 46 components

and towers
P& Instrumentation and control DAS, PM5, PLS, DDS, 1IS, 18 components
(1&C) SMS, OCS, RMS, §JS, TOS componen
ECS, EDS, DS, Z085, ELS, EGS,
Pé: Electrical power SHT, CAF, PSE, ZAS, EVR 157 components

Diesel generator building

. VBS, VW5, VX5, VZS, VAS, VFS, V5,
F7: HVAC VRS, VHS, VYS, VTS
* Elements are reorganized based on AP1000 Design Control Document Rev.19 [11].

227 components

[314] X WA QA KA (Kang et al. 2019)

- ADEHEZ| A|ESH2(Q| HA0| &= FHQA0| O B 7IA| S0{EH, 241 CIASZ 0| HE
2= Of2H 132t 20| 3H| 2|8t (Project General), THa&H| (Panel Equipment), E&4H|
(Model Equipment), 5-84H| (Fab Common Facility), fE2|E]| (Utility), =48] (Electrical
Power), t2= (Civil/Architecture), ZF34H| (Trunkline) 2 CHEER|H SHR.2 HLFA[E4Q1 1
Q42 27 (Decomposing) & 4= QUCH (Jin et al. 2018). 22 Mtoj| A R AC| 14 Q 4
£ HM, Reactor, Nuclear Safety System, Auxiliary Systems, Steam and Power Conversion,
Instrumentation and Control, Electrical Power, 12|11 HVAC (Heating, Ventilating, Air Con-
ditioning) 2= CHEEICH (Westinghouse 2011). CHES SHREE 27HoHH CHfSH 20 (7=, ES,
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- A[oH 282l 0| 2M, ISO15926= RAELHA HE0| AR &8 2= 50| O|0RITH 1™
Of| = 715101 2|2 AJRISE ML &4 I 2HEQ| Versatile Test Reactor (VTR) Z2HE Data
Model 7HZ0| Q0{ "ASME Plant Systems Design Standard’ 2} ‘OMG SysML v2 Standard’ &
HF0| SHXC = ARER|= O 85104 1ISO159262 OFA MEE|R| 9411 QUCt (Ritter 2019). VTR
Project= O|=2] ZFA|ICH 27HERS 216104 DOE Idaho National Laboratory (INL)7+-&40] &|0]
2026 2= 5 =H 2 2Ighsty QIO MH GE Hitachi Nuclear Energy (GEH) 2| PRISME Reactorz 4
ZoIACt (WNN 2019).

GEH's PRISM (Image: GEH)

[ 23 5] VIR Projecte| GEH PRISM (WNN 2019)
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—ZI:L SRl MPAEZE (=M, RSd, Setsd, HARSY, LA, of A=
=2 RFP (Request for Proposal) &= IFB (Invitation for Bid)0f| O2{8F B251= 4 &2 A 2! 0
%Foﬂ CHet QS HAF ZZot U= FAMOIC. HEESHH HHO| 22 ASSte AldE2eE 7t
A B UQH, O LIOF 27| AJEEAF AR, 27| AMERZ72E0IS, O2| 0 "B EE S5t A
£ 22| YEZA 0f| B2 S 7IRIA| SH QUCE (O] YA S AT A Fatech ARY)).
712l 27| AJEEAL 2 =7 [7H OS2 oM RIQ|Qf Al S H ot 2 AFEar 7 RIZ &[0
Ofot, 2FHE| HZAS 2= JOIAL EEm AFHAIZO| 2R FHO|O H[RLIA TIR| AR
O| HEolel HH o8t U SR AAZRIEAE QST

o WG 12 “STEP product modelling and resources”/ WG 21 “SMRL Validation Team”

—1S0O 10303 &2 7H22 1984301 AREIRACE 27 |0fl= HEof 23t 71640 242 AlE 4
HOHS ZH2 5130l FERA O 2 QI5HA] 042 74| 2F2 THE 2 B350 £|QIC} 1994/95:01| 24
= 7SO 10303 BEEF2 E 1, 11, 21, 31,41, 42, 43, 44, 46, 1012+ AP 201, 2030(%{C}. 1

£ 150 10303 BES 88, A2}, 2424, 7], 2 EF4110] M 72 AT 4+ UES BH0| &)

ULt Ofof| trf2t 2002E77EA| AP 202, AP 209, AP 210, AP 212, AP 214, AP 224, AP 225, AP 227,
AP 2327+ L710] &L

- Ot 7HE &l APS2 ZA1Q| O] YTHoILL, 2710 Sz FHO| UUCH, Z75| Zof=[R| ot
=AIEES 7I4IEE 010] 2} STEP 2= OFF [’ (400FHEH 2! 1,000 H—-— 1)7+ H20] =IRAL
Of OF7 [HIXOf| L2t AP 221, AP 233, AP 236, 2! AP 2390| 4112 7HHO| =AM 7| = AP= (AP
203, AP 209, AP 210)2 25 7[Bte 2 411 B (edition) O ZZH=|RACE. 12(11 O[0f| ZZZ ISO
103032 ME22 HE2! SMRLO| SA|=IRACE SMRLZ ISO 103032] 2= At IIERF S8 BES

OOt SMRL2 RIS A4I0| = B= TESS JHEAC 2 F0lfoh= AL IR 22 7f74

| 28+ Utt

2

—-1SO 10303 & 22 S8 A 2 &8 259 =U /i sigs AHEH ARMERL KAISTIL 4
35HS0O 10303-572 SO 10303-112 52| £5 22! JHEF Atefl= oLt2g nEo| et

A= 2hs o= Gl

%
rl

5
n
£Q

- 1SO/IS 10303-57, Product data representation and exchange: Integrated generic
resource: Persistent

+ Identification of Elements in Procedural Shape modelling

«I1SO/IS 10303-112, Product data representation and exchange: Integrated application
resource: Modelling commands for the exchange of procedurally represented 2D CAD
models
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- WG 122t WG 2101 2[oh= St A 2 %g % ISO 1 03030|
SIC} 0[0f e} ISO 103032 A
A1 2 22 OES HIE A| X|R/GH0F ST

= X oo

S50 Dassault Systemes, Siemens, PTC 52| PLM SW JHZALE ANSYS, Altair &2 aiAd
SW ZHHALRE Z20]1SO 10303 S8 2 E=S A[Hok= SWE 7HE & Hilisk= eME2 S A
L SEEZES7|ZZISO 10303 50| 2, A2, & 7\11"_} 7leg BFokn QUC} ESFSTEP
toolthJonte EDM TechnologyAte £8AFY 2 88 BES Z31610] ISO 10303 B3 7[2HC
S8 SWE 7Hoh=H| E ot k4= HOiSIL AT

- 2O AR ety L HAPAS ZAO 2 SO 10303 HE2| S8 At U 22 REO| U 52HS &
ot Tt I2LFISO 10303 HE=2 7 |Ho 2 82 SWa /Heot=0| 2ot 10| T 2 ME
StARE 2AloHA| o F2 At =71(ST-Developer, EXPRESS Data Manager) S AR5t
UL

o WG 13 “Industrial Data Quality”

- AOLE S, ADLE A|E| S2| Cifot FO0f|A 4= loT HIO|E{0f| CHel Z2 22| SL-40| CHol
A QIAZ ot QU1 EESHSHE |oT H|O[E &2 e | £F/90] CHollA He-goi| thol 20| s&=ot!
UL} TJ2Lf A S0 FAC| 20 AAZFO 2 |oT H|O|E{0f| Chot 228 SEotL LEE
271240 2 226104 §|0|E{E A&oh= real-time data quality pre-processing 2412 Al5ot
= &A= ICt

- A0 E 42} A SFHO| VIS E+E |oT HIO|B{0]| CHet 54 #2] Olfr= T2 72 40|10, EESE A}
ZHO0| ALl 24 20| 7= dF 53 2 ol H|0[E0f] CHoHHSHYO| CHot AZ = HIO|E &=
ZO| EE SHtO| Osv= LIEHA| = 0]t

fS

ADME A|E], AOLE S0 22 CHER| Q20| S22 H|O|H B2 22 = Tt S0t
0|4, EESHoT HI0[E 282 HoliMe S21 MM /28 (0] THeF HIEIH|O[HE S Q2 22| (Al
A HIEHH|O]E] 24, SMR: Sensor Metadata Repository)tal AlE7t 7 [HHo] MIA 0B A 2!
ATOk= 7|01 Lot G150 HASICE SRR|2 AN E Qlmet F1= (ARZ QIE{Sll HZ /A|01/H|0E
HE/HMA S) 01 thict O|701| 2 2Soh U= &2I0|C.

- loT HH[0[H4E 0|82t QN EY 2| Held A= Aol O 2 LS| %%74%5%%1 |7 &2
UCH, OIS slZs | ?leliit= 212 WO| 2E5l= KRS, EHeid 52
Z+t0 |

S0l et 5il4d (White-box 21 O 4221 Q4. OIS Floli XAl &€= 7 "?OIROHAUP#W L
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St

loT 2t80lIM 7| &0] Estil E-&dt= HIO[E7 Botd+-5 0|52 AAM L= &elsh= HI0lH
HHEA SHOJH 22 1 3280] 245 HA7ILL ATk HIO[E7F EA A=, o 2k
= 12, O{L(0f] 20(12 A=A S| AZE 2fol o12ts iefot At of= HIO|E| 2|LA|(Data
Lineage, HIO[& &) 70| EQ3ICt 0| 7|2 HIO0|H S5 25 H0|H R82| F3d= =
2o}, H|OJH 2F0| RIS Ofefel RIS Ao, 3= 2= H|O|H A|ZE s o =4
O[H9| FES WA IH Al 2-| OFY &S SFIAIRIES

o JWG 16 “Joint ISO/TC 184/SC 4 - ISO/IEC JTC 1/SC 24 - ISO/TC 171/SC 2 WG; Formats

for visualization and other derived forms of product data”

- U0l PDF 228} 2522 Sr=HAZAIIEESIE SH2=2, 84 TEAIS0] ZHo10 255 2
1 QICE.

- = 102 TC171/SC2/WGB2 S+l 2, 3D PDFO|| STEP RIS molsh= 7|&2| H=otE 2
= AATEO| BE BEUNO| HR|E HOZLY. Phil Spreier= 3DPDF Z44AA|® A£0|H, Stu-
art Galt= EUAF AL0 2 T ARMO| 2 TC184/SCA/JWGT6 2|2|0f| ZHA45H QL.

- STEP BE= VA |efoh= AlE2 THefotl Wt SAYEE #Esfoh= STEP 252 0[0] 4E&C
2 2| ALY Q| 0], R[HAC| NX, CiAAQ| Catia, LEH|AT | AutoCAD 52| 2= A&
CAD A|ARIS £28H0] OFL| 11, STEPO|| &71 AA| 4 EE 223[0F Sh= FEM (finite element meth-
od), CFD(computational fluid mechanics)2f 22 CAE(computer aided engineering) A|AH!
SHEAYEE 7 SSH=0| AFESH= CAM (computer aided manufacturing) 2T E0f (STEP-
NC E=20| 047 [0f] &3k numerical control) &&= STEP 222 /=0 2 2-85H0F 5| W=20]|, 7t
A2t 7|50 2 Q5It.

Zt=E BIM(building informa-

- 2i70]1= SH SHELF A2 SAECL 2L TR ZHLTAL)
QL=E], BIME. 117 |9H2 STEP 22401 7|

tion model)0|2t= 2 REIZ HZSPFE|H 7HA|SH &

2ol AL

- &HH, CDD(common data dictionary)2t= HAFEE 0| 251 7122 1 Z 2 &= STEPS| PLIB(parts
library)OiM 220t EZR2EO0[2E 7HAet 872 STEP2| 7IAet 7 [s2 "L QT
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LE. TC/SC Q& ZEAL 2iHILH S oig
09 & :Mr. Kenneth Swope
o7t At:Ms. Dana Tripp
o 7t At = 1 O=(ANSI)
O P—HAH : 2000=(EF, UL}, 3=, HE, THA = 01 OfYHE, O[ZH2(0F Y&, o= 5)
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0 &3 YN 2022.05 714zl
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[E 1]1SO TC184 SC4 WGH 74H|L{

= ‘ Title ‘ Convenor
AG 00 Change management advisory group Kenneth Swope
AG 02 Implementatiion Forum Paul van Exel
PPC Policy & planning committee Kenneth Swope
QC Quality committee Veronique Dubiltot
TF 01 ISO 10303 SMRL architecture Innovation Brandon Sapp
TF 02 SC 4 reference model for Industrial data Jean Brange
WG 3 Qil, gas, process, and power Paul van Exel
WG 8 Manufacturing process and management information TC Anne-Francoise Cutting—
184/SC 4-TC 184/SC5 Decelle
WG 11 Implementation methods and conformance David Loffredo
WG 12 STEP product modeling and resources Keith Hunten
WG 13 Industrial data quality Tim King
WG 15 Digital manufacturing Martin Hardwick
Wate | Tl vl e e Soomungt
WG 21 SMRL validation team Keith Hunten
WG 22 Reference data validation team Nils Sandsmark
WG 23 Vocabulary validation team Tim King
JWG 24  Product Properties and classes and their identification Hiroshi Murayama
AhG 01 Core Industrial data set of terms Nils Sandsmark
AhG 02 Nuclear digital ecosystem specification Christophe Mouton
[E2]I1SOTC184 SC4 &0i= (21 108 7|E
= =713
S LT S=, HAE, TSA = QI OlJHME, O[F2(0f, Y=, oh=,
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(Published) (Under Development) H|2(%)
TC184/SC1 DIN 27 1 12 44%
TC184/SC4 DIN 790 72 134 16%

0 SC49| BZ3} H2|(scope)= TC184 L ARAG|0|E| £0F BZE3}
BZELIS0| 7101 HSE SH=
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0 S0 AL

RQ] 31} SO, IEC ¥ TC184
SiCh 21 108 7|29 2 HZE 79050| MEZACH 13450|

. of= R SHEE JHE &1

O ISO TC 184/SC 42| Z18' WG 15 “Digital manufacturing” OflAl= H|IZ 4201 CIXEHER 7|
M7 ARSH| W2t 7HE et 7|5 AxEE, OXE B

E2| 7|20]
= 0o ME WS S0 oSt 25 HeH0|
H|7|=|QACE 010f M2, ETRIC| BXsh TIQA &t

=210 =

HE Sdt et=2 2017 1120 WG 150 4719
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