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[1eHb aTOMHOI eHepreTuku

IHHOBaUiT komnaHil “Westinghouse” ans
3aCTOCyBaHHSA B aTOMHIN eHepreTuul

[1-p KapiHa EHHEDI
MeHegkep 3 npoaykKuil, aaepHe nanueo
Westinghouse Electric Sweden

@ Westinghouse
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Westinghouse in Short

Leading supplier of safe and innovative
nuclear technology.

Founded 1886 by George Westinghouse
10 000 employees globally

3 regions, 19 countries, 63 locations
Headquartered in PA, USA

Nuclear Fuel and Services

VVER / PWR / BWR / AGR

T I D D D I

@ Westinghouse
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KopoTko npo “Westinghouse”

[MfpoBiIi AHMUMNW nNocTayvyanbHWUK O
| HHOBaUlI MHNX Aa0€epHUX Tex

3acHoBaHa y 1886 p. [Ixopoxem BecTiHraysom

10 000 cniBpobiTHUKIB rnobarnbHO

3 perioHun, 19 kpaiH, 63 MmangaH4mKku

[onosHUM odpic y witaTi lNeHcinbBaHisa, CLUA

ApepHe nanneo Ta nocnyru

BBEP / PWR / BWR / BogockoHaneHun razoBmn peaktop
AGR

T I D D D I
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Westinghouse in Ukraine

Supplier for Ukraine 6 Of 15
since 2009 reactors today

1000 2021-2025

Fuel Assemblies Expansion & Extension

@ Westinghouse
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Westinghouse B YkpaiHi

MocTauyanbHUK B 0@y H L
2009 p.. O3 Ls

1000 30312 "
nNaTnMNnBHMUX 6|2025pm
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Westinghouse Global Footprint

Global Headquarters
Westinghouse locations
Nuclear Fuel Sites/JVs
Partners/Licensees

C

o
O
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Blairsville, PA, US

Vasteras, Sweden Daejeon, South Korea

Westinghouse Ukraine

Offices located in Kyiv
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['nobanbHa npucyTHicTb Westinghouse

Brepcsinb, wrar

TemxoH, MNiaeHHa Kopes

Bectepoc, LseLis

C moGanbHa wTab-kBapTUpa
@® MaitnaHumnkn Westinghouse
(| Maiiganumku aaepHoro nanuea/CninbHi ni,qnpmemcna?
Y K

O MapTtHepal/lliueHsiatn
@Westinghouse Oqi cu
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The Most Diverse Nuclear Fuel Product Portfolio

Pressurized Water Reactors Boiling Water ~ Advanced Gas
Reactors Reactors

W-PWR CE-PWR KWU/Siemens-PWR  VVER BWR AGR
14x14 16x16 14x14 14x14 VVER-1000 Optima2
15x15 17x17 16x16 16x16 VVER-440 Optima3™
. 18x18 TRITON11™
@ Westinghouse
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HanbinbLu pisHOMaHITHMI nopTdenb NPOAYKL

Bogow ni aK®BMREKSIm

W-PWR CE-PWR KWU/Siemens-PWR  BBEP BWR AGR
14x14 16x16 14x14 14x14 BBEP-1000 Optima2
15x15 17x17 16x16 16x16 BBEP-440 Optima3™
. 18x18 TRITON11™
@ Westinghouse
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Our Industry Needs Innovation More Than Ever

A Competition from renewables, natural
gas

A Load follow versus base load
generation

A Operating fleet up-rates and life
extensions
— Energy Bridge

A New build based on new technologies
- AP1000%®

@ Westinghouse
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Hawwin rany3si noTpidHi iHHOBaUIl OinbLU, HI>)K KOJTUCb

A KoHkypeHList 3 OOKY BiAHOBITHOBAHMX
oxepen, NpUpoAHOro rasy

A [eHepaLis y MaHEBPOBOMY PEXUMI
nNpoTn 6a30BOI reHepaLuii

A [MigBULLEHHS NOTYXHOCTI Ta
NOLOBXEHHS TepPMiHY eKkcrnyarauii
ICHYHOYOro napky

— EHepretnyHunm mict

A Hosi peakTopu 3aCHOBaAHO Ha HOBUX
TEXHOMNOriAX
A AP1000®

@ Westinghouse
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Delivering Robust Fuel Performance...

>\

Lowest fuel cycle costs

>\

Operational flexibility

>\

Supply diversity

2

Accident tolerant products

>\

Higher enrichment/burnup
capability

@ Westinghouse
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HaginHicTb ekcnnyaTauiMHMX napaMeTpiB nanmea

A HanHwx4a uiHa nannBHOIO LIMKIY

A ExkcnnyartadiiHa rHy4KicTb
A Pi3HOMaHITHICTb NOCTaBOK
A Tlpoaykuis, cTinka oo aBapin

A bBinbwe 30aradyeHHA/rMMouHa
BUTOPSAHHSA

@ Westinghouse
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Fueling the Future Through Innovation

@ Westinghouse
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KunBneHHA ManbyTHLOro Yepes iHHOBaLli|

@ Westinghouse
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Delivering VVER Diversification & Security of Supply

Westinghouse advanced VVER design with:
A Improved Fuel Economics

A Improved Thermal Performance via
Mixing Vanes

A Optimized ZIRLO™

A Robust Mechanical Design

Full core of Westinghouse VVER-1000 in Ukraine

LTA Program (next generation design) in 2019

VVER-440 fuel development program

@ Westinghouse
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abeaneyvyeHHa gmBepcudikadil Ta be3neku

noctavyaHHa BBEP

Il HEMEBdROdz] 20 S sdhistezC y'
Csdi3f Odz' ™ fAWestinghouse:

A TlokpalleHa ekoHOMiKa nanvea

A [MokpalleHi Tenno gi3nyHi napamMmeTpu
3aBasikM 3MillyBadam rMoTOKY

A OnTtumizoBaHuii cnnas ZIRLO™
A MiyHa MexaHiYHa KOHCTPYKLIA

[floBHa 30H-aAa0BBERanuBsa KoM
“Westinghouse” B YKPpa3
(

Mporpama pgocni aHMX 3061 pPOK
nokKoni HHApP.y 2019

@Wesﬂnghouse Mporpama pPo3po6KMWU-449anusg
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Inspection and Repair Eqmpment

A This equipment is sufficiently flexible to il ol o M | Workstation
allow for existing and future fuel designs. : | ‘

A The fuel inspection and repair equipment
used at Temelin, South Ukraine and
Zaporizhzhya NPPs supports:

— Full scope visual inspections

— Measurements of oxide, bow, twist, fuel
assembly length, grid width and RCCA
drag forces.

- Repair of fuel assemblies

@ Westinghouse Fuel R.otator
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CTeHA IHCneKUil Ta PEMOHTY nanuea

A Lle obrnagHaHHsA JOCTaTHLO rHyYKe Ans
po60TK 3 ICHYHOUYUMKN Ta MaNBYyTHIMK
KOHCTPYKUiSIMM nanuea.

A CrTteHp iHCNeKUil Ta peMOHTY nanuea, sSKum
BukopuctoByeTbcsl Ha AEC TemeniH, KOxHo-
YkpaiHcbkin AEC Tta 3anopisbkin AEC,
3abesneuvye:

— [loBHOMacwWwTabHiI BidyarnbHi iHCREKLiT

— BumiptoBaHHS rMMBUHN OKUCIIEHHS,
BUKPUBIIEHHS], CKPYYYBaAHHS, JOBXUHU
nanueHOI 36ipKK, LUMPUHU ONUCTaHLINHOI
PeLiTKN Ta 3yCurb NPOTSAryBaHHSA
MC CY3.

— PeMOHT nanmBHux 30ipokK

——

20
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Game-changing EnCore® Fuel Enables the Future

EnCore® family of pro
A Severe Accident Tolerance
A Improved Fuel Cycle Economics

A High-Performance Materials

LTRs scheduled for 2019

Lead Test Assembly in 2021
Reload quantities from 2023

@ Westinghouse
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Manuso EnCore® ctBoptoe ManbyTHe

NiHiWhka npopaykuyii EnC
A CTinKicTb 40 BaXKKNX aBapi

A TlokpallieHa ekoHOMiKa NannBHOIoO
LUKy

A BucokoeeKkTuBHi matepianu

Mporpama pocni AHWX TB8B
Mporpama pocni aoHpx TB

MapTii nNepeBaHTRXEHHSH

@ Westinghouse
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Westinghouse’s EnCore® ATF Program

Overview

A Advanced Cladding

— Cr-coated zirconium: increases
maximum temperature by up to 300°C

— Silicon Carbide: increases maximum
temperature by up to 1200°C Photo courtesy of the

. University of Wisconsin
A Advanced Fuel

— ADOPT™ doped UO, fuel: increases
density and reduces pellet-cladding

mter.actlons. . 100% SiC Composite I
— U;Si, fuel: increases density and 3 Cladding
]

thermal conductivity '

U3Si2 structure integrity
“following ATR testing

Chromium-Coated
Claddin

Photo courtesy of Idaho National Labs

EnCore and the ADOPT logo are trademarks or registered trademarks of Westinghouse Electric
Company LLC, its affiliates and/or its subsidiaries in the United States of America and may be
registered in other countries throughout the world. All rights reserved. Unauthorized use is strictly
prohibited. Other names may be trademarks of their respective owners."

) Westinghouse approach has intermediate
@ Westinghouse ATF products to enable full region
23 licensing in an incremental fashion
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Ornian nporpamun EnCore® ATF komnanii - o

“Westinghouse”

A BpockoHaneHa ob6onoHka
— LIMpPKOHIN 3 XpOMOBUM MOKPUTTAM:

exaHi YyHa Uiz, c
“-nicnga BunpoobyBaA
cnifgHomMy ‘peac

NigBULLLYE MakCUMarnbHy TeMmnepaTypy Ha g
BenuunHy o 300°C 2
— Kapbig kpemHito: nigBuLLye MakcumanbHy ®oTO HazaHo 58
Temnepartypy Ha BenudunHy go 1200°C YrigepcuTeTom wraty T
L BickoHcuH o
A BpockoHaneHe nanmBo g
T8
— Nanueo UO, 3 npucagkoto ADOPT™: 28
I'IIJJ,BI/ILLI,yG LLI,IJ'IbHICTb | 3HUXKYE B3aEMOLIi10 S5
MiXX TabneTkot Ta 060MOHKO
. KomMno3unrtTH a
— [anuBo U;Si,: niaBuULLYE WINbHICTD i LTI S
TENSIoONpPoBIgHICTb

EnCore Ta ADOPT € ToBapHuMM 3Hakamu abo 3apeecTpoBaHNMU TOBapHUMUW 3HAKaMM KOMMNaHii
Westinghouse Electric Company LLC, ii cinii Ta/abo ii godipHix komnaHin y CnonyyeHux LLtaTtax
AmMepukM Ta MOXyTb ByTu 3apeecTpoBaHi B iHLLMX KpaiHax CBiTy. YCi npaBa 3acTepexeHo.
HecaHkuioHoBaHe BUKOPUCTaHHS CyBOPO 3a60pOHEHO. HLLI Ha3Bu MOXyTb ByTW TOBapHUMM
3HaKa i BiJHWX BITACHWUKIB.

Westinghouse
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Clad Coating development in ATF

A Coatings on standard cladding can provide
significant improvement in debris fretting
resistance

A Coatings are being developed in ATF to
improve oxidation and hydrogen pickup in
PWR fuel. For BWR fuel, the emphasis is
focusing more on debris fretting resistance.

A ATF coating developments show capability
to significantly improve debris fretting
resistance for both BWR and PWR fuel.

@ Westinghouse
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O3PO0Ka NMOKPUTTHA 0DO0MOHKN a4 narimBa, CTIMKOIro

A TlokpuTTda Ha cTaHAApPTHIN 060NOHLUI MOXe
3abe3neynTn 3Ha4YHe NoKpaLLeHHS CTIMKOCTI 40
nebpus-ppeTuHry

A [nsa nanuea, CTiKOro Ao aBapin,
PO3pOONATLCS NOKPUTTS AN NOKPALLEHHS
OKMcrneHHsa Ta HaBoaHeHHA B nanuei PWR.
LLlogo nanvea BWR 6GinbLue yBaru
NPUAINAETLCA CTINKOCTI 40 Aebpus-ppeTuHry.

A Po3po0bkn NokpuTTiB Nanuea, CTiKOro Ao
aBapi, 4eMOHCTPYIOTb MOXJIMBICTb 3HAYHOIO
MNOKPaLLEHHS CTIMKOCTI [0 Aebpu3-PppeTnHry sk
ans nanuwea BWR, tak i PWR.

@ Westinghouse
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Leveraging Additive Manufacturing Technologies

Providing benefits for:
A Producing Complex Geometries

A Rapid Prototyping of Designs

A Designs with Tight Tolerances

A Eliminating Traditional Manufacturing
Restrictions

Successful irradiation testing of specimens in the
MIT reactor in 2014/ 2015

In-reactor fuel component testing 2019
Enabling new fuel technologies development

@ Westinghouse
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BukopuctaHHsa TeXHOMOrIN agUTUBHOIO HapOLLyBaHHS

Hapgpae nepeBar u:
A BwurotoBneHHsa cknagHoi reomeTpil
A LBungka nigrotoBka NpOTOTUNIB KOHCTPYKLLi

A KoHCTpYyKUIiT 3 ManumMmn gonyckamu

A TNogonaHHa TpaauLiNHNX 0OMEXEHb
BUFOTOBJIEHHS

Ycni wHe BUNPOOGYBAHHSH
y peaxkTopi MI Ppy

TecTyBaHHSA KOMMNOHEHTI
2019 p .

3ab6e3zneyeHHdS PO3BUTKY

@ Westinghouse
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Deploying Advanced Services Technologies

State-of-the-Art Services for:
A Fuel Assembly Visual Inspection
A Assembly Bow Measurement

A Fuel Assembly Repair

BlueRad Camera
FuelView3D

Quiver Fuel Rod Storage

@ Westinghouse
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MKOPUCTAHHSA HOBITHIX TEXHOMNONN TEXHIYHOIO
obcnyrosyBaHH4

CyyacHe TeXxXHI YHe o06cCcnyrc
A BisyanbHi iHcnekuii nannBHnx 36ipok

A BuMmiptoBaHHSI BUKPUBIEHHSA NMaNMBHUX
36ipok

Ve

A PemoHT nanmeHux 36ipok

Kamepa “BlueRad”

FuelView3D
MeHan Ana 36epiraHHAa T

@ Westinghouse
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R/A to reatg Real Advantages

T i g Integration of plant 3D

scanning, p_hoto, CAD, Real Plant 3D
gamma-scanning, plant SSC aD-
databases Scaming

Gamma

3D- Foto 3D- CAD scanning

On-line

VR- and AR- information

based training _
facilities Back-office

support

v ‘ '4‘ %7 z‘(
T @’3 L1
A

R4 6
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BipTyanbHa peanbHicTb/[JonoBHEHA PearnbHIiCTb O1i4

CTBOPEHHSA peanbHuUX nepesar
_— e IHTerpauis 3D ckaHyBaHHS
ctaHuil, dpoto, CAD, rama- Real Plant 3D
ckacyBaHHs, 6a3u gaHux SSC S
CTaHLI,i-II Scanning

3
e o

>
¥

Gamma

3D- Foto 3D- CAD scanning

MaTepianbHoO-TexHi4YHa OHnann-

6a3a HaBYaHHS y hopmari iHdopMmaLlisi

BipTyanbHoOI Ta NigTpumka
AOMNOBHEHOI peanbHOCTI [IOMOMDKHUX CIy6
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QUIVER — Safe transport for damaged fuel rods

A Continuing on the successful PWR
(17x17 and 15x15) and BWR Quiver
designs to encompass also PWR
14x14

Hellurm Filling &

Leaktightness

(with handiing iid)

Quiver Animation: https://youtu.be/SNtszjtYKzc ' ar (|

@ Westinghouse
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QUIVER - be3ne4He TpaHCNoOpTyBaHHSA

[MOLLUKOOXEHUX TBEJI

A [oonpautoBaHHs yCRilWHUX
KOHCTPYKLUi neHana “Quiver’ PWR

(17x17 1 15x15) Ta BWR gna PWR
14x14

Hellurm Filling 8

Leaktightness

AHimauis npo neHan “Quiver”

ttps://youtu.be/SNtszjtYKzc
estinghouse
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Westinghouse Innovation

We ar e ...

A committed to fueling the future,

r

A investing in transformational
technologies,

r

A providing unparalleled quality to “:
our global customers. =

@ Westinghouse
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IHHOBaUiT komnaHii “Westinghouse”
Mn .

A BigaaHi XXMBMEHHIO ManbyTHLOrO,

r

A iHBecTyeMo y TpaHcopMaLiHi
TEeXHOMOrII,

r

o
A 3abesneuyyemo HenepeBeplueHy
SIKICTb HaALLMM 3aMOBHMKaM B =
YCbOMY CBITI.

@ Westinghouse
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