NHXWHUPUHIOBLIN OUBU3UOH rocydapCcTBEHHOW Koprniopaunu no atoMmHon aHeprn «POCATOM»

MHHOBaUMOHHbIe TexHonornm coopyxeina A3C (ynpaBneHue
TpeboBaHMAMU, ynpaBrieHne KoHcurypaumen)

Innovative Technologies of the NPP construction (Requirement
Management, Configuration Management)

[pynna komnaHun ASE

26.10.2016, Mockea | Moscow 26/10/2016




bHOE MNPEANTOXEHUE ONA KAXOOIO NPOEKTA: OT OTAEJIbHbLIX YCIYTI 4O KOMIMJIEKCHOIO reHnNoarPA0A
T OFFER FOR EACH PROJECT: FROM INDIVIDUAL SERVICES TO COMPREHENSIVE GENERAL CONTRACTING

y 4
A
AR,
CoopyxeHue n moagepHusauma A3C ACY-ASE WA
NPP construction and modernization
EPC, EPCM
BuiBog A9C 13 akcnnyaTtauum,
ob6paweHune ¢ PAO u OAT ‘
‘\0 SMC NPP decommissioning, RAW and CoopyxeHue n moaepHusauus T3C
SNF management \f@ TPP construction and modernization

‘\0 MpoekTupoBaHue /
Design

nOCTaBKM /

Procurement

w 4" R Multi-D J‘

YnpaBrneHune coopyXxeHuem

Construction management
Coopy>|<e|-w|e /
Construction
s —
‘\0 OpraHusaums muHaHCcUpE CoopyxeHne n moaepHU3aLmsa nccrnenoBaTeribCKUX CoopyxeHune gpyrux CrnoXxHbIX
Funding peakTopoB, peakTopoB Manou u cpegHen MOLHOCTH MHXEeHepPHbIX 06 bLEKTOB

Construction and upgrading of research reactors, low Construction of other complex
and medium power reactors engineering facilities

‘\D oAroToBKa NepcoHana
Personnel training

UHxuHupuHr 6yayuero — cerogHa! Future engineering is today!



WACLUTAB NHXXEHEPHbBIX CUCTEM
___.,.f-"';IIENGINEERING SYSTEM DIMENSION

Yy _4d
A
A

ACY-ASE WA

"KonnuecTso aremMeHToB
Amount of elements

ASC / NPP
10 000 000 1 :/
- BOEING 787
1 000 000 —
CrounmocTb ~ 5 mnpa. $/ Cost $~5 bln
Cpoku — 5 net / Timeframe — 5 years AUDI| A8
10 000 o

Pa3mep obbekTa

S Project size 3
UHxuHupuHr 6yayuero — cerogHa! Future engineering is today!



ACTYT BMECTE C HAMWU: AHANN3 TPEEOBAHMI MO CO30AHUIO EMIN U PASPABOTKE UM NMPOEKTOB
MERS GROW WITH US: ANALYSIS OF REQUIREMENTS TO UIS DEVELOPMENT AND DESIGN GENERATION

y 4
A
AR,
. ACI)-ASE WA
Tpena MATATO ncnonb3oBaHUst MHPOPMALMOHHBLIX MOAENen u TpeboBaHus 3apybexXHbIX 3aKa34MKOB K HANMYNI0 MHPOPMALMOHHON MOLENN Ha JTare
nHxxeHepHblx 3D Mogenen Ha ctagun akcnnyaTaumm akcnnyatauun (Yexus, UpaH, dunnanavs, Erunet, Uuguna v 1.4.)
IAEA trend for utilization of the information model and 3D engineering Requirements of foreign customers on the information model at the operation stage (Czech
models at the operation stage Republic, Iran, Finland, Egypt, India etc.)
= [= |
Hannyne nHpopmaymoHHon
S Moaenn BaXHO KakK AnA CTpaH- =
HOBM‘-IKOB, TaK M nnﬂ onblTHblx BID INVITATION SPECIFICATION
Application of Modern Plant
Information Moc_lels to Support and onepaTopOB ASC /
Manage Design Knowledge
throughout the NPP Life Cycle Information model is essential S ome mon o e TewEL £ P e
both for newcomersand | L= S ——
experienced NPP operators T
«...OcHoBon WM sBnsieTca TexHomorns 3D-MoOenMpoBaHWsl, KOTOPblE WCMOSMb3YTCA Ha «I-IOCTaB”-W'K AOJPKeH yKasdaTtb ny4yllee pelleHne no nepejade I/IH(bOpMaLI,I/IOHHOIZ
MPOTSKEHUM BCErO XM3HEHHOTO LiMKNa» Mogenn 3akasdmky U Mo MHTerpaumm unm COoBMECTUMOCTU MHGOPMaLMOHHOM
“...IM background is the 3D modeling techniques, which are used throughout the entire life cycle» MoZenu ¢ NT-cnctemamuy 3akazumka.»
«...3D Mogernn n3Ha4varibHO pa3p860TaHHble B paMKax MpOeKTUpoBaHUA 3aTeM UCNONb3YKTCA Npu « . . . ’ o 0
COOPYKEHMM 1 SKCTINYATALMM (3 B NEPCMIEKTUBE — ANs BLIBOAA U3 SKCMAYATALMM). . » Supplier shall give the best solution on transfer of the information model to the
«... 3D models initially developed within design are used then during construction and operation (and Customer and on integration or compatibility of the information model with the

in prospect — for decommissioning» Customer’s IT-systems”

UHxuHupuHr 6yayuero — cerogHa! Future engineering is today!



EKTYANIbHOE NMPOEKTUPOBAHUE U CO3O0AHME MUH®OPMALIMOHHON MOOENN OB BEKTA
ELLIGENT DESIGN AND DEVELOPMENT OF THE PROJECT INFORMATION MODEL

Yy _4d
A
A

C uenbto yHudmkaumm nogxonos k paspabotke MM MNpoektoB O6beaUHEHHOM KOMMAHUM 1 pacnpoCcTpaHeHUst ee B pamkax npoekta NTI 6bino NpMHATO peLleHne O NPUMEHEHWM

€[1HbIX MHCPOPMALIMOHHBLIX TEXHOMOMMI NPOEKTUPOBaHMS ons pa3pabdoTtkm MMM ADC AC>-ASE WA
With the aim of unification of approaches to development of the IM of the Integrated Company’s Projects and distribution of it within the IDT, the decision was made on utilization of
the information technologies of design for the NPP IM development

SPP&ID ¢am) CvCTeMa yNpaBneHns MHKEHEPHLIMN DAHHLIMA g
Engineering data management system

ATomMmcmeTa
- Atomsmeta

Arom(mera

1 ] \

YnpasrieHu1e 3akynkamm BHeluHne cucrtemsl SPRD moaens PY
Procurement management External systems RP model

— !

ﬂ’ W= ‘({J.‘ {.'

- = '

=) |

. i == =4 |

- ‘.'sw =
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AMONHEHNA NH®OPMALIMOHHON MOLENN N ®OPMUPOBAHUA NOKYMEHTALIUA
ART OF INFORMATION MODEL COMPLETION AND DOCUMENTATION COMPILING

-
A
r— N
OpraHu3sauums paboT no NpoeKkTMpoBaHUo, OPMUPOBAHUIO rpachrKoB, ACS-ASE WA
nonydexve V[
Arrangement of design activities, time scheduling, ID acquisition
KooupoBaHue JoKyMeHTaLumW, Co3aaHne KapTouek KOMMIEKTOB 1 OKYMEHTOB B
cyng
Document coding, creation of package cards and IDMS documents
Pa3paboTka MHbopmMaLnoHHON Modenu
Information model elaboration
BHYTPEHHMX T3 P TEXHOJSIOTUYECKUX CXEM . ynp MPOSKTHBIX KaTarnoros P
Development of .I'IOTpeﬁH.OCTVI Process diagrams crneumanbHOCTAM nomeLLeHrAMK Project catalogues 4acTm u KV.II'IMA.
internal TR Project requirements development Development of 3D Work with the Room development and Electrical engineering
generation P models by function management module application and I&C development
l dopmupoBaHme u nybnvkaums M4 (&epTemw, cneyndukauumn, CMeThl,
dopmupoBaHme 1 nybnvkaumm UTT TEKCTOBbIE JOKYMEHTHI)
ITR generation and publication DD generation and publication (drawings, specifications, estimates, text
I documrnts)
3 0304-7.3-018
OneKTpOHHOE cornacoBaHWe AOKYMEHTaLUuUn ¢
3aKa3umkom Mpoueaoypa  kayectBa  «[lopsgok  geTanusaumm  wn
Documentation electronic approval by the Customer HanonHeHnst HOPMaLMOHHON MOAENK 1 Bbinycka paboyen
l dokymeHTaumn npoektoB AOC cepun «BBOP-TOU»
Quiality procedure: Procedure of detailization and completion
Cpava B apxus of the information model and issue of the DDD for VVER-TOI
Filing NPP design 6




OTPACJIEBON KATAINOI OBOPYJOBAHUA N MATEPUATIOB
IFIED INDUSTRY CATALOGUE OF EQUIPMENT AND MATERIALS

ACY-ASE WA

Sanesmxe sanopran 533-300-35-01 5 SPID B Ka_pTque obopynoBaHus nonHa_;l I/IH(bOp_MaLI,I/IFI /
Equipment card has the complete information:

*  TexHudveckune xapaktepucTtuku / Technical
features

*  WNHdopmaums o npomssoauTtene / Information on
the manufacturer

* HopwmaTusHbie gokyMeHTbl / Regulatory
documents

+  TpexmepHas mogenb obopynosaHus / 3D
equipment model

Ananrep

NHdopMaLmsa B KaTanore XpaHUTCS B HENTpanbHbIX dhopMaTtax U MOXET ObITb NMpMMEHeHa B NoObIX NPOEKTHbIX CUCTEMax

3apewxka zanopHan 933-300-36-01 8 EOHKOM

* LleHTpanusoBaHHOe xpaHeHne nHopmMmauum
(online poctyn) / Central storage of information
(online access)

*  OpraHusauus nepapxum JOKyMEHTOB Mo
NHXXEHEPHbIM cucTeMam, No Knaccam
obopynoBanuna u. T.4. / Arrangement of the
document hierarchy by engineering systems,
classes

ENOVIA

B kaTtanore npucytcTtByeT nHdopMaumnsa Heobxoammasa ans Bcex CTaani XXM3HEHHOTO LiMKna o6bekTa, BKIKOYas aKcniyaTaumo
Information is stored in the catalogue in neutral formats and can be applied in any design systems
The catalogue contains information required for all stages of the project life cycle including operation



ABIIEHVUE KOH®UIYPALMENA MPOEKTA COOPYXXEHUSA ASC (IAEA-TECDOC-1651)
CONFIGURATION MANAGEMENT. GENERAL APPROACHES (IAEA-TECDOC-1651)

Yy _4d
F—N
* HopmaTtuBHasa pokymeHTaums -« Regulatory documentation . PO . DDD
: E_;:;ex-ruaa AOKyMeHTauus II:')I'eRSIQn documentation . TV3 .« TS/ToR ACY-ASE WA
* TexHuyeckue TpeboBaHus » Contract Technical ’ zz:;;:::::::aﬂ ’ gi-cbuur:ten tation:
KoHTpakTta (onuuoHanbHo) Requirements (optional) . '(3D|2D) . (3D|2D)

MpoekTHble TpeboBaHusa / Design Requirements NHdopmaumsa o koHdurypaumm / Information on configuration

To, YTO AOMKHO ObITb /
What should be

[ormxkHbl cooTBeTcTBOBaThL / Shall comply

YnpaBneHue Variation
U3meHeHUsAMMU Management

AYOUTBI / AUDITS \

dusnyeckasn KoHpUrypaumsa obbvekta /
Facility physical configuration

[omkHbl cooTBETCTBOBATD /
Shall comply

[lormkHbl cooTBETCTBOBATL /
Shall comply

dusmnyeckan peanusaumna O6bEKTOB ynpaBneHus
KOH(purypaumm Ha lNpoekTe, caaHHOM B SKCnslyataumto

Physical implementation of Object of configuration
management of a commissioned Project

UHxuHupuHr 6yayuero — cerogHa! Future engineering is today!



OBHbIE ONMPEAOENEHUA (MATATO, IAEA-TECDOC-1651, IAEA-TECDOC-1335)

MAIN DEFINITIONS(IAEA, IAEA-TECDOC-1651, IAEA-TECDOC-1335)

KoHdurypaumsa — B3anmocssizaHHble YHKLMOHANbHbIE U (PU3NYECKUE XapaKTEPUCTUKM NPOaYKLIUN, AC>-ASE WA
YCTaHOBIEHHbIE B JAaHHbLIX O KOHUrypaLuum npoayKLmn.

Configuration — means interrelated functional and physical properties of a product established in the product
configuration data.

[aHHble 0 KOHdUrypauum npoaykumnmn — TpeboBaHNs K NPOEKTUPOBAaHMUIO, MPOU3BOACTBY, Bepudurkauuu,
aKcnnyataumm 1 obcnyXnBaHmno NPOAYKLUN.

Data on product configuration — requirements to designing, manufacture, verification, operation and
maintenance of the product.

AnemMeHT KoHJuUrypaumm — o6bekT KOHUrypaumnm BolIMOSTHAKOLNA 3aKOHYEHHYO (DYHKLMIO.
Configuration element - configuration object performing a completed function.

YnpaBneHune KoHcpurypaumen — CKOOpaANHUPOBAHHbIE 4ENCTBUSA HanpasfeHHbIE HAa (POPMUPOBAHMNE N KOHTPOSTb
KOHdourypaumu.

Configuration management - coordinated activities aimed and configuration development and control.
YnpaBneHne UaMeHeHUsAMU — eATeNbHOCTb MO yNpaBneHnto NpoayKumen nocne opuumansHOro yTBepXxaeHus.

Variation management - project management activities after the official approval.

UHxuHupuHr 6yayuero — cerogHa! Future engineering is today!



OBHbIE ONMPEAOENEHUA (MATATO, IAEA-TECDOC-1651, IAEA-TECDOC-1335)
MAIN DEFINITIONS(IAEA, IAEA-TECDOC-1651, IAEA-TECDOC-1335)

» [poekTHble TpeGoBaHUs - TEXHMYECKOE TpeboBaHMe, OTPaXXeHHOE B NMPOEKTHOW BbiMyckaemon nHdopmMaumm AC3-ASE WA
(AOKYMEHT U/UNun AaHHbIE) KOTOPbI ONUCbIBAeT POPMY, YCTaHOBKY 1 (OYHKLWIO, BKIOYasi BO3MOXHOCTH,
MOLLIHOCTU, (OU3NYECKMe BENUYMHBI U pas3Mepbl, Npeaenbl 1 Habop ToYeK, ykasaHHbIe aBTOPOM MNpoeKkTa Ans
KOHCTPYKLMKW, CUCTEMbI UNN KOMMOHEHTa B yane. Kaxaoe TpeboBaHue npoekTa MMeeT NPOEKTHY OCHOBY,
3aperncTpMpPoOBaHHYIO UMK HET.

* Design requirements - a technical requirement reflected in released design information (document or data)
which describe form, installation and function, including the capabilities, capacities, physical values and
dimensions, limits and points specified by the designer for a structure, system of component of a unit. Each
design requirement has a design basis, registered or not.

* [poeKkTHble OCHOBBI - fllo6asg kKoMBUHaUNA cneunukaumim, KpUMTEPUEB, KOAOB, CTaHAAPTOB, aHaNM30B.,
orpaHuyeHuin, ksanudvkaumm, n npeaenos, KOTopble onpenensatoT PYHKUUK, MHTepdencol, U npegnonaraemMble
Y30nbl, KOHCTPYKUMU, CUCTEMBI UITN KOMMOHEHTLI. [1pOEKTHbIe OCHOBbLI YCTaHaBNMBAKOT U OTBEYAlOT Ha BOMNPOC
"MOYEMY" TpeboBaHunsa NpoekTa ycTaHoBNEHbI. PacyeTbl paccMaTpuBaloTCS Kak YacTb MPOEKTHLIX OCHOB.
CoOTBETCTBYIOLLME pacyeTbl NEPEXOOAT U3 NPOEKTHbLIX OCHOB B NPOEKTHblE TPeboBaHWS NN NOATBEPXKAAIOT, YTO
NpOeKTHble TpeboBaHMs obecneymBatloT nogaepKaHne NPOEeKTHbIX OCHOB.

* Design basis - any combination of specifications, criteria, codes, standards, analyses, restrictions, qualifications
and limits which determine functions, interfaces and proposed units, structures, systems or components. Design
basis stipulate and answer the question “WHY” the design reuqgirements have been established. Calculations are
viewed upon as part of design basis. Appropriate calculations transfer from design basis to design requirements
and confirm that the design requirements ensure the support of design basis.

10
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EKTHAA NO3ULUNA — SNEMEHT KOHOUTYPALIUA
DESIGN POSITION IS A CONFIGURATION ELEMENT

y @
A
A

O kakom Hacoce Bbl roBopuTte? /

AELIEIE L [EHED HEEEE 2 Which pump are you talking about?

bar’a/ Intake pressure - 2 bar

9TO MUHUManNbHOE

HeT, 3TO pacuyéTHoe

_ Ja— pabouee naBnexHune? /
paeneHue / ~ } “ Is it minimal operational
No, it is design ‘& A A 73 pressure?
pressure? y e

\ »

Y10 Takoe MMHUManbHoOe
naBneHue Ha Bcace? /
What is minimal intake

A roBopro Bam, 2 bar’a/ pressure?

I’'ve told you, it is 2 bar

Bbl umeeTe B BuAy, MMHMManbHoOe AaBreHue Ha Bcace nNpu HepaboTtarowem Hacoce unu B paboyem coctoaHun? /
Do you mean minimal intake pressure of an idle pump or an operational pump?

UHxunHupuHr 6yayuwero — cerogHa! Future engineering is today!
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LEMNUUA CUCTEMBI YINIPABJIEHUA NMPOEKTHBIMU MNO3ULUUAMU ®
THE CONCEPT OF DESIGN POSITION MANAGEMENT SYSTEM ®

3naHue / Building ASC / NPP Knacc / Class

OtmeTka / Elevation OHeprobnok / Power unit Mogknacc / Sub-class

MomewieHne / Room Cuctema / System Tun / Type

UepTexu /
Drawings

PO + WO/ DDD + as-

build documentation NUTT/ITR

Casas. 1IN / Related
Design Positions

TexnacnopT /
Manufacture

N3meHeHune /
Variation

Accou,. NN / Associated N

Design Positions Mogens / Model

Tun / Type
TY, UepTtexn /
Specification
MNopgknacc / Sub-class

Knacc / Class 3aBopa / Plant Paspabotuuk / Designer

[EEN

UHxuHupuHr 6yayuwero — cerogHa! Future engineering is today!
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on/ o

OnucaHusa /
Description

CornacoBaHue /
Agreed




_. TEMA YNPABINEHUA UHOOPMALMEN. ®YHKLIUU
' INFORMATION MANAGEMENT SYSTEM. FUNCTIONS

ACY-ASE WA

dukcaumsa n nepegada nHgopmaumm /
Recording and submission of the
information attached to the document

| Mogynu / Modules dyHKumm / Function
3anpoc Ha u3MeHeHue
MHCTpyMEeHTb! NpoeKTupoBaHus / Pe3vnbTaT nameHeHus B O6opynosaHus / o YHpaBneHme Iﬁl,OKyMeHTaLI,l/Iel‘/JI
Designing tools Equipment data base

* Documentation Management

CpencrtBa pa3paboTku npoekta /
Means of design development

Cuctema YnpasneHus VHdopmaumein npoekta (CYW npoekTa)

Project information management systems (Project IMS)

. 3 * Ynpaenenwue koHdburypaumen ASC
B[l obopynosanus / Equipment data base > . - NPP Configuration Management
300 / Electronic
Document Flow * YnpaeneHue TpeboBaHMsaMMN
MHCTpYyMeHTbl ynpaBneHus HokymeHTbl / Documents

+ . * Requirements Management

+ KaneHgapHo-ceTeBoOe nraHvpoBaHue
e s o - Calendar and network planning
working with 3D model * YnpaBneHue peanusaumen lNpoekta
' Project implementation management
Pabota ¢ 3D mogensmm
CYT/RMT « Working with 3D models
+ Pabota ¢ 6azamun gaHHbIX
* Working with data bases
ObbeanHenHbIi rpacbuk * YnpasneHue oTyeéTamm
/ Integrated schedule . Reports management

! S

MHxnHunpuHr 6yayuero — cerogHs! Future engineering is today! 3akasquk / Owner

3aKynKoW, NOCTaBKOM, y4yeTa
o6opynoBaHus /
Tools for Procurement
management, supply, accounting
of equipment

3D

TpebosaHus / Requirements

pachmkm / Schedules

UHcTpymeHTbl nogaepxxku CMP /
Supporting tools for Construction
and Installation Works

N N N N NV

TYIT3/TS/ToR




TEMA YNPABJTIEHUA UHO®OPMALUMUEN. CUCTEMBbI
INFORMATION MANAGEMENT SYSTEM. SYSTEMS

Cucrtema ynpaBneHus lNMpoektom / Project Management System. Integrated schedule

Siemens Team Center

KoHcTpyupoBaHue / Designing of equipment

Mechanical
CADD/CAE

Cucrema ynpaBrieHnA UHXXeHepPHbIMU AaHHbIMU

(Smart Plant Intergraph)
MpoekTnposaHue / Designing

Multi-D

CoopyxeHue / Construction

Multi-D

Plant Design Karanor / CY MTO/ > Ocrosrbie cpeacrea /|
CADD/CAE Cataloque Materials management Main assets
|
System of change, deviations and
interaction management
cPLM

Cuctema ynpasnexuss CMP /

C&l management system

AL

Cuctema KOHTpONS KayecTBa, NpeobpasoBaHua 1 3arpy3kn gaHHbIX / Quality assurance system, data processing and uploading system

=

ENOVIA
CYMU MNpoekTa / Project IMS

=2

Cuctema KOHTpOIS KayecTBa, NpeobpasoBaHus 1 3arpy3kun gaHHblx / Quality control system, data processing and uploading system

g

J

J

J

Cuctema ynpasneHusi
TeXHU4Yeckon nHgopmaumen /
Technical information
management system

Cucrema ynpasneHust
TEXHWYEeCKUM 0BCnyX1BaHNEM 1
pemoHTamu / Maintenance and
repairs management system

Cucrema HafieXXHOCTU 1
ynpaBneHne 6e30nacHoOCTbHO /
Reliability and safety management
system

kecnnyatauus / Operation

Cuctema ERP / ERP system

IBM Maximo - Cuctema ynpasnenuna AQC / NPP management system

UHxuHupuHr 6yayuero — cerogHa! Future engineering is today!
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19UMQ /
NhERNRE
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OCUCTEMA CYW. ANEKTPOHHbIA TEXHUYECKUA OOKYMEHTOOBOPOT
PROJECT IMS SUBSYSTEM. ELECTRONIC TECHNICAL DOCUMENT MANAGEMENT

Paks Il
Paks Il
i Project Space (20151

Paks Il
Details
Folders
People
Schedule
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ACUCTEMA CYWU. CUCTEMA YNPABINEHUA TPEBOBAHUAMU

PROJECT IMS SUBSYSTEM. REQUIREMENT MANAGEMENT SYSTEM

» R ARS= D

o e R e T B U

T Management View | 44, Coverage Anubysn View | % tmpact Ansiyws View | $2 Graphicat View | T fequimemens Detads | 177 Lk Detais | 1] Testust view |

wom>»Fee

|Overall Quality: 83%

Project Dotails

Sew L

Reoquirerments

Project Overview

File Edit Wiew Insert Link gnalysis Table Tools Discussiorn r‘;"“"" (“2'"":"7‘ .":c~1;:"'" o
i [ ] % Ea @ v 2 O [Coasmers 3000k doc noe  S00_CC e s
View | CpasHeHHe » | |AII lervels ~ | i | 'dlf‘“:glx) ﬂ
E B B2 3f = X ey = g & L[ DT
{[m} I Homep TpetSosanHa [3a|<]| Hoekle TpeSosaH4A T =
the likelihood of an accident having harmful consequences an accident having harmful consequences would be extremely
wolld be extremely low., Iy

g 2.1.1.1-0020-T It shall be ensured that in normal operation radistion ¥ It shall be ensured that in narmal operation radiation exposure
exposure within the plant and radiation doses dus to any within the plant and radiation doses dus to any release of
release of radioactive material from the plant are kept as radinactive rmaterial from the plant are kept &s Low As
Lowe s Reasonably achievable (alarRay and below limits Reasonably Achievable (alLaRA) and below limits prescribed in
prescribed in {Chapter 2.1.2.2}. {Chapter 2.1.2.2}.

9 2.1.1.1-0030-T It shall be ensured that for all incidents and accident ¥ It shall be ersured that for all incidents and accident conditions
conditions addressed in the design of the plant radiological addressed in the design of the plant radiological consequences, if
consequences, if any, would be as low as reasonably ary, would be as low as reasonably practicable (see {Chapter
practicable (see {Chapter 2.1.2.23). 2.1.2.2317.

10 2.1.1.2 Fundamental safety ohjectives E Fundarmental safety ohjertives

11 2.1.1.2-0010-T Muclear safety shall be given the highest priority in the * muclsar safety shall be given the highest priority in the design
clesign process. process.

12 2.1.1.2-0020-L Both deterministic and probahbilistic safety assessment * Both deterministic and probabilistic safety sralysisassessment
methods shall be employved to identify the conditions that methods shall be ermploved o identify the conditions that are 1o
are to be addressed, These conditions shall be subdivided be addressed. These conditions shall be subdivided into the
into the following categories: following categories:

13 * conditions inchuded in the Design Basis Conditions (DBC) ¥ & copgitiensconditions included in the Design Basis Conditions
(see {Chapter 2.1.3.21), (DBC) {see {Chapter 2.1.3.230—,

14 * conditions included in the Design Extension Conditions ¥ & camgtiensconditions included in the Design Extension
(DEC) (see {Chapter 2.1.3.3}), Conditions (DEC) (see {Chapter 2.1.3.31—,

Deleted objsct 72" rbf;bws here -
Terma-ond Chap NN

15 internal and external hazards (see {Chapher 2.1.3.5}). internal and external hazards (see {Chapter 2.1.3. 513,
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TpeboBaHnsA 3aNHTEPECOBAHHbLIX CTOPOH
Requirements of stakeholders

Business Needs /
customer Req.s

Cneundomkaumm Tex.peieHnn /
Requirements of technical solutions

Technical Req.s |

Dt et
- ,_?:;‘,;f"") " Customer Requirements
¥ s § Specification

Captured as

(m

—
—
—

Specification
Chapter

Requirement

Comment

Customer
Requirements

E=LE= L e=m

Design Spec.s
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 CobcTBEHHaAn MeToaornorua paspaboTku 1 ynpasneHus
TpeboBaHuamn / Own methodology of requirement development
and management

* YnpaBneHve gecatkamu Toicay TpebosaHuin / Management of
dozens thousands of requirements

» CBA3b C cuctemamu npoektnpoBaHua / Link to design systems

» CokpalueHmne cpokoB NpuHaTMA peweHuin / Reduction of decision
taking time
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OAOCUCTEMA CYWU. CUCTEMA YNPABINEHUA TPEBOBAHUAMU
PROJECT IMS SUBSYSTEM. REQUIREMENTS MANAGEMENT SYSTEM
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®aiin  Mowax  3anpoc  Bug  AOMMHMCTPMDOBEHME  [Mporpecc  OkHo  MoMowe  MEPEYHM MSAENH "‘ o 5 5 Ac 3 .As E ‘
a . W ¥) - = 10KAL-PCZN002 [Toneko YTeHne] - Microsoft Word (=]
ot s ERea i@ dR & By 5 ‘&@@JEﬁWEHEHTbI: F\"DDl]lH !
5 = : NaBHaER CTAEKE AIMETKE CTPAHMLIEI CEEM ACCLLKM & L|EHIMP 0B AHME wa
- = r B P c P P B &
fetami [\ History @I‘Ipocnoru 1 MoMETHN. .. BOEHOEMTh JLOKYMEHT .. |:J MpocMoTp.. DS\gnOﬁW\m . K
3 = £ Times Mew Roman CYF - 12 - == %E - N . % 3 1
& | | HoBbie snemerThl ax _j 3 KK U - oabe x x| B AABBE AabiBe aab6BelT, . ]
3@ ] FHL.B.P000. 1, 060306, BfliRf, 021, HE, 0001 R, 6.3.6 MPOMKOHT YD CHOTEME O:NA% AEHHA OTEE 4 | BrTaguTE J } apj A- A;v A‘ { T Inak TaHHOTAP  Bes WHTep... _ MZMEHKTE PE.\’J.EKTMEUEEHV‘E
o (51 BH oKy MEHTE] B KOMMNGkTe (33) — M - A CTUAK = =
g W 10KAA-PCZ0001, DyHkwm (00,1,) Eyipep 06Me.. Tu WpudT ] ] CTHAM F
il FHL.B.PO00. 1060306 i, 021 HE 0001 R-PYS0001, TepmHe 1 onpeaentua (00,1,) 23.1 Ufume Tpeforamms &
ﬁ 10KAA-PYADDDZ, KauecTEEHHENT aHanMs dyHkwmM BesonacHocTH XB3a_21 cuetenel KAA {00, =
W 10KAA-PCZ0021, MACT PEFACTRALLIAA M3MEHEHIMA (00,1,) B cooTEETCTEHH C TpeboBaHHAMH KOHTPAKTA
il 10kAA-PCZ0019, 6 BoiBaas (00,1,) - cuctema KAA pomxHa DHTE chopockTHpoBaHA TakummM obpaiom, 4TobH yopolieHue
filh 10KAR-PCZOD18, 5.7 Oushics BbINonHennA TpeBosatnd (00, 1,) ; TEXHOMOIHYECKOH CHEMEL H CTAHEAPTHSALHH oBOPYIOBAHMA CHCTEME! HE CHHRANA BesoNacHOCTE
il FH1.E.POO0, 1060306, B, 021 JHE ODDL R-PZA0001, Tyt fnos (10, 1) cHeTenH B paboTococobRoCTH cTarngE (REQ-C3-1035);
ﬁ 10KAA-PCZ0016, 5.5 BHewHke BosaefcTena (00,1,) Tah -
T L0KAA-PCZ001S, 5.4 By Tpessine sosasficrana (00,1,) - CHCTEMA JolKHA F!BJlﬂ‘TLCHU CHCTEMOR C $aMEHYTEIM KOHTYDROM OXNANJeHNA, =
il 10KAA-PCZOD14, 5.3 MowHsie CpaGaTHIESHIR 1 OWHGRA Neponana (10, 1,) obecnedHBAION[AT [HPKYNANNI OXTAXNAOMER BOSH ONd oTEONA TEMNA HS CHCOTEM CTAHUHH H
Tl 10KAAPCZO013, 5.2 AHanus omkasos & cvcTeme (00,1,) [NEPEHOCA ETO B CHCTEMY OXTAEIACUIEHR EoOL INA oTEeTCTEEHHHEE notpebutened (PE). CHorema
fil 10KAR-PCZO017, 5.6 OBECNEHeHe paAMALMOHHOR BesonacHocTh (00,1,) EAMA pomEHa cOCTOATE B3 HESEDHCHMEE KAHANOE, KaENHE 03 KOTOPHE EEMKOYAET B Cebd HACOCH,
: il 10K8A-PCZ0011, 4 MeneiTanms v npaseprh (00,1,) TENOOOMEHHHKH W COOTBETCIEVEIOINEE  oDOpyLoBalHHEM JIA  DECYIHPOBAHHA PACKOKOE
E[m 10KAA-PCZ000Z, 2 MpoekTHEE ocHoBk! (00,1,) CEMAXTACIER BOTH @EQ—CB—292);
/58 Tpefiaania yuTeHEe B AOKYMEHTR 28) ) - cuctema KAA obecnmevupactT omnammenue obopyLoBaHUA cHCTEM BESONACHOCTH H
R REG-C3-1039, a. simplfication of systems and standardisation of equipment to the extent n
) ) CHETEM He BNHAOWME Ha besonacnocts (REQ-C3-293),
R ¥L-B.2-3.2-312, 312, Systems accomplishing safety functions shall be assigned to Safety CI 7.+5 EPC-xontpakt-[Ipinoxkenne-3, Yacts 3] REQ-C3-10391 1.00 2310
R REG-C3-295, & leak detection system shall be provided to detect any contamination of CCW - cuctema KAA gomxna oTBOSHTE TEINO H MEPENABATE €70 B CHCTEMY OX 80 - - 3
R REQ-C3-293, The CCWS provides cooling For both safety and non-safety categorised equipn BOIE ANMA OTEETCTEEHEHX NoTpeburened (PE) B npoextnmmx pexumax DECI, DBC -~ EPC-xoutpakt Ilpnnoxenne 3, Hactp-3) REQ-C3-2924 1.02 23.10
R REQ-C3-292, The CCWS is a dosed-lnop system which provides circulation of cooling water t DEC4 (FEQ-C3-1046); 9.+ EPC-konTpakT Tlpmwioxkenne 3, Yacte-31] REQ-C3-2930 1.0a 2310
5 Eiggigé E tt:e ;unpll_\er h:suto Dré‘;ﬂd;inft:rmat‘lon r;iar:‘ngl_the ri:k af dildkian le the - cHCcTeMa FKAL monmxHa ABNATECA CHCTEMOH © SAMMEYTHM KOHTYROM © 10. 4 EPC-xontpakt TIpmioxkenne-3, UacTe-3{ REQ-C3-10461 1.00 23.1a
-La-Lot, K. the Supplier shall provioe the thermal and Frydraulic performance analyses BEMROYAICIHM B celA TennoobMEHHHKH, CIYXaHe O0A Mepefady TEINA B CHOCTEMY X N } N
R REQ-C3-1523, c. the degree of Segregation between safety and non-safety loads shal be a BONH IMA 0TBETCTBCHHLE DoToebmremch SEPE) ¢ mocns P A Te::a o 11.{ EPC-xontpakt TIpnnoskenne-3, HYacte-31 REQ-C3-10510 1.02 2.3.1o
R REG-C3-1528, d. i the systems support both safety and non-safety loads, the Following req AE 031051 .Tp Ayrom PeER 12.4 EPC-xoutpakt-TIpnnoxenne-3, Yacts-3] REQ-C3-15272 1.0c 2.3.10
R REQ-C3-1527, i, a source of make-up water shal be provided (i, a source of make-up water nornoraTeme (REQ-C3- % 13. 4 EPC_xomtpaxr Tpmoenme 3, Yacts 3] REQ-C3.10575 e 2310
R REG-C3-1526, g. in such cases, there must be reliable checks to prevent inadvertent cross-c - B ocmeteme KAA momwma 6LTE mpedycMoTpeHa NOANIHTHA OT CHOTE - - P P =3 C . ek
R REQ-C3-1525, h. redundant divisions are not required For the support of non-safety loads, & obecconennedt sogu (KBC-2) (REQ-C3-1527); 14. 4 EPC-xonrpakt-Ilpunoxenne-3, Hacte 34 REQ-C3-1530z 1.0a 23.1o
5 Eiggigzz F. t::re 5';6"58 o c;ﬂéz&fo;l:ectim; blftweeT thet;atietv divisions 0: th:v?f - ToTpeBHTENH M 0bOpyIoBAHNE CHCTEME NpobKoHTypa KAA He comep®ar | |5, EPC-xontpakt Tlpnoxkenne-3, Jacts 3] REQ-C3-10590 1.02 23.1x0
- 3 £ FEaUndancy ol rains shall Comj il S FEgQUIFEmEnCs of
R Rt 2 8 3 va i Pl vl q THIA MEIH H ATKOMEHEA, T.0. HET HEOOZONHMOCTH E NPHMEEEHHE HHTHOHTOPOE H, Ka 16. { EPC-xonrpakt [pmioskenne 3, Yacts-3] REQ-C3-15320 1.0o 2310
(-C3-1063, p. COWS shall be included in Failure tolerance analysis required by YL B.1 sec He TpEGyETEH IIpEAYCMATP HEATE fax [ HACTHSHOrO/IONHOrO CIHEA BOfHL tREQ—C3—1
R REQ-C3-1061, m. The transfer of heat to the ESWS/RSWS shall meet the Failure criteria requ 17.+4 EPC-konTpakt Ilpmwioxkenne -3, Hacts-31 REQ-C3-1063 1.02 2310
R REG-C3-1059, |, The CCWS shall have sufficient hydraulic performance margins to ensure op 10 = 18 - .
ENEAPHTENEHEE OTHET MMC - EPC-xontpakTt-TIpmnoxenne-3, Hacte 3§ REQ-C3-1044c 1.02 o]
R REQ-C3-1057, j. IF the CCWS water is drained, a system for the removal of hazardous corva FH1.B POOO.1.060306 &&&& 88 021 HE 0001.E 6[0 ABAp 6 p i Q 2.4
R REG-C3-1055, e. where the CCWS supports safety loads, it shall mest the same requiremen PROCHOBATHR DESOIACHOCTE 19.4 EPC-kontpakt Tlpnnoxenne-3, Hacts 3§ REQ-C3-10530 1.0o 2.4a0
R REQ-C3-1053, b. Physical Separation and Functional Isolation shall be provided between the 20. 4+ EPC-kontpakt Tlpinoxkenne-3, Yacts-3] REQ-C3-1529c 1.0 2.40
R REQ-C3-1051, a. direct service water shall nok be used For component cooling, The CCWS sb 21
3 A - . i) -3, . -C3- o 0o
R REG-C3-1049, c. protect against release of radiological contamination into the ulbimate heat EPC-xontpakt lpnnoxenne 3. HacTe 34 REQ-C3-1528 1.0 2.40
R REQ-C3-1048, b, protect against leakage of water into the Nuclear Tsland, (b, protect again: 22. 4 EPC-xontpakT-Ilpmioxkenne-3, Uacte 31 REQ-C3-10550 1.0z 2.40
R REQ-C3-1046, :. remave heat FFrom equipment and transfer it tohth: ESWS;’:S;\:’FS in all Desi—! 23. 4 EPC-xonrpaxt Tlpmoxenne-3, Uacts 3] REQ-C3-1524a 1.00 2.40
REQ-C3-1044, d. aukomation of system operation consistent with that provided For syskems
R REQ-C3-1043, c. preclude unmaonitored release of radioactive liquids to the environment by 24. { EPC-xontpakt TIpmnosxenne-3, Yacts 3 REQ-C3-15262 1.09 2.4
R '¥L-B.2-3.3-318, 318. To be assigned to Safety Class 2 are structures and components who AD @A TOMIIPOEK T A3C «Famonam 1 Han 1 | |
R +¥¥L-8.2-3.3-319, 319. To be assigned to Safety Class 3 arel. buildings and structures ensur Tmapa 6 Heoxerepno-rexoriecsue cpegersa Gesomachocm |17.06.16
[]m 10KAA-PCE0003, 3.1 OnMcaHke cioTemel (00,1,) -
[]ﬁ 10kAA-PCZ0012, 5. QueHka BesonacHocT (00,1,) - mo cHcTeme KAA gommuu bute NpefecTaBIeHE TEMNOBHE H THIAPaBIHYECKHE z
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FH1.E.PO0O, 1060306, &:2:2:2:2:2:.,021 ,HE. 0001 . configuration element configuration element,
5.6 CBecneYeHHE paananmHo which is referred to in which is referred to in

EIE FH1.E.POO0O, 1,05035305, 82202322, 021 . HE.OO01 R, ©.3.6 NpoMEOHTYP CHCTEME]l OXN3¥AEHHA OTEST!
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Working

TUOUKALNA SNEMEHTOB KOHOUT'YPALUUUN. KOHOUTYPALULUOHHAA TABITULIA
CONFIGURATION ELEMENTS IDENTIFICATION. CONFIGURATION CHART

ACY-ASE WA

Setting_document_ve Setting_document_sta

. Baseline
rsion tus

Related_ClI Related_CI_version Setting_document_ID

CasizaHHble
KOH(UIypaLMoHHble
3nemeHTbl. [laHHble CBA3MN
onpefeneHbl B pamkax
[aHHOrOo IOKYMEHTA Unu B
AOKYMeHTax ¢
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koHdurypaumm / Linked
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Bepcuu Bcex
CBfA3aHHbIX Ha
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oTYeTa [IOKYMEHTbI C  OTYETa AOKYMEHTLI C
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XB3b_31D
FH1.B.P000.1.060306.
XB3a_31M, XB3a_21 ’
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CUCTEMA CYW. 3D MOLEJIb U BA3A JAHHbLIX OBOPYOOBAHUA
PROJECT IMS SUBSYSTEM. 3D MODEL AND EQUIPMENT DATABASE

ACY-ASE WA

fiotkat2mna (10UKA12ME42,1)
12104265001 (12IMN42B5001
F11)MN11APOOT (11/MN11APOOL1)
I JMN31AP(I)1(12JMN31APOOEI)
[LUMN10ACO01 (11MN10ACO0L1)
[LUMN20BNOO1 (11IMN20BNOOLT) roperte e
MN34BQ701 (12JMN34BQ7011) Comntsection: 1114114501 4
111JMN2288001 (11)MN2288001.1) e | b | o |

[11JMN12BQ701 (11JMN12BQ701.1),
[LOJMN81APO01 (10JMN81AP001.1)}

[10JMN91APOO1 (Shapel)
IMN32BQ701 (12JMN32BQ701.1)
[
2JMN30ACO001 (12JMN30AC001.1),
IMN4OBNOO1 (12JMN40BN001.1)
T —
701 (11JMN14BQ701.1)

?ﬁ JMN Crpunepwan cucrema | Cocronie -
CrpknepHan cicrema Bnaaeney : EN_EPC_Product_Engineer

% Moacucrema Wamenennsii - 10/23/2015 PM
=18 yukunonansan crpyTypa | Basossie koudurypaunn  Mpoextel
. = = %
N - 2032 & BEEITVQRER
TpeBoeanun =
Hassanwe Tun Pesnaua (@@ | Code Onucanne Craryc Popwrens Yng
Coxepaanne
& M =0 #* 10WA
ftems View =0 &y MM Moacucrema 10JMNN  Crpunknepwan cucrema B1in Work * M
Ynpasnesme HameHenHAMH ) 10JMNNBIAPO01 Plant ltem - Hacoc nepemewnsania cnpuknepHoro pacteo... @ Exists Gy JMN
po e o
) 10JMNNI1APOO Plant ltem . Hacoc nepemeluuBakiA cnpunknepuoro pacteo. . @ Exists % JMN
Plant ltem TInacTinyamsit TenNOOBMEHHIK-NOROrPeaaTeNL Exists % JMN
Plant ltem - Crpunknepsiii Hacoc Net Exists
Plant Item - Tepueruusan npoxoaxa 3A-220x7 Ne2 Exists % JMN
11JMN14BQ701 Plant tem TepueTnunan npoxoaka 3A-220x7 Ned Exists % JMN
¥ -» E] ) 11JMN20BN001 Plant ltem - BoRocTpyiiKbiil HACOC NOAANH CTIpHHKNEPHOro p... @ Exists G JMN
+-> Plant ltem Bax 3anaca pacteopa pearenros Ne2 Exists
+-» F1 ) 12JMN30AC001 Plant ltem - TInaCTHHUATH TENNOOBMeNHIK-NOACrPeBaTeN: Exists % JMN
* > E @) 120MN312 Plant tem CnpunknepHsii Kacoc Ne2 Exists % JMN
+ - [7] ) 12JMN328Q701 Plant ltem = Tepmeniunan npoxoaka 3A-220x7 Ne3 2 Exists % JMN
> [ {§) 12/MN34BQ701 Plant ltem - Tepuernunan npoxoaxa 3A-220x7 Net Exists % JMN
++ ] i) 12JMN40BN001 Plant ltem - BoAoCTpyfiKbiii HACOC N10JA4M CTIPAHKNEPHOIO P Exists % JMN
# - E] @) 12JMN4288001 Plant ltem - Bax 3anaca pacteopa pearenros Nel Exists % JMN
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EOAYA OAHHbIX B IMS MPOEKTA
ATA TRANSFER INTO THE PROJECT IMS

[ __nee ] [ Ciss |
o T EE=—
— m —— T e
DDD + -
- ' -
, facture . ' Manufaclure
ju— 7 : -
!
m Desgner
MpoekTHasn ) / Pabouasn pokymeHTauus / NaHHble /
[oKymMeHTauus / Basic AanHbie Working Documents Data

Data

Specification

Design Specification

Yy 4
A
A
ACD-ASE WA
——
—

Kak noctpoeHo / As-Build

KoHTponb un
TecTupoBaHve /

[aHHble /
Data

Inspection & Testing

CYW npoekta / Project IMS
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Peanusauus npoekta / Project Implementation
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ECIMNEYEHUE YNPABJIEHUA NBMEHEHUAMMU B IMS

CHANGE MANAGEMENT IN IMS
-\
ACO-ASE WA

weight 100 kg weight 100 kg weight (oTcyTcTBYET) weight 101 kg
OT1y4eT 0 HecooTBeTCTBUAX /
Non-conformances report

11JNA10APOO1

weight 100 kg weight 100 kg weight 101 kg weight 99 kg weight 99.5 kg

wEm (SE) R
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USNOHHOCTb OB BbEKTOB B IMS
REVISIONALITY OF OBJECTS IN IMS

Yy _4d
A
A

ACY-ASE WA

Cneundoukaumsa BD _V3/ KKS 11IJNA10AP001

BD V3 Specs

weight 102 kg

Cneumndumkaumsa BD V2 /

BD V2 Specs
KKS 11INA10AP001
Cneundmkauma BD_V1/
BD V1 Specs | weight 101 kg
— — KKS 11INA10AP001

weight 100 kg
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Yy _4d
A
A

ACY-ASE WA

Cnacubo 3a eHumaHue /| Thank you for your time



