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Centre for Advanced v
Nuclear Technologies

Vyvoj nastroju a konstrukce experimentalnich zarizeni a
bezpecnostnich kritérii pro reaktory nové generace

”l/l | |+, |V (vyvoj experimentalnich zafizeni, studena past, retorta, bezpecnostni kritéria pro licen¢ni
proces novych reaktord (GFR)).

Instrumentace pro zvysovani spolehlivosti a bezpecnosti
provozu stavajicich i novych jadernych zarizeni

(detekce ionizujiciho zareni, problematika spolehlivosti, odolnost proti zareni, atd.).

Systému kontroly a fizeni stavajicich i novych jadernych
zarizeni

(prototyp systému kontroly a fizeni plnici bezpecnostni funkce v nejvyssi kategorii A
dle CSN IEC 61226).

Jaderna paliva

(s vy55| tepelnou vodivosti, vyssimi bezpecnostnimi charakteristikami pri zachovani stavajiciho vyhofteni,
zvySovani ucinnosti pouZzitim vyhofivajicich absorbatort).
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(

.Zvysovan i ucinnosti stavajicich i novych jadernych
zafizeni

(optimalni regulace kli¢ovych komponent technologie elektrarny, optimalni feSeni pohonU hydraulickych a
pneumatickych systému JE, specidlni pohony a aktudtory).

Skladovani a transport radioaktivnich odpadd

(pokrocilé a inovované skladovaci a transportni kontejnery pro pouzité JP energetickych JR, specialni
transportni kontejnery pro transport vysoce aktivnich materidl).

@ Diagnostické systémy pro 1.0. tlakovodnich JR

(prototyp mechanického zafizeni s fidicim systémem pro zkouseni tlakové nadoby JR z vnitfniho povrchu,
MOPS, nedestruktivni diagnostika, snizovani radiacniho zatizeni personalu).
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Strategicka mezinarodni spoluprace CANE%Z

Vyzkum, vyvoj, projekty — synergie a udrzitelnost

DE LA RECHERCHE A L'INDUSTRIE

CLa

ATLAS, TOTEM Technologie pro ITER, DEMO DANSS

Primysl

Westinghouse ADD
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Studena past (PATENT)

Zarizeni urCené k Cisténi tekutého kovu (Pb, Pb-17Li) od koroznich necistot. P¥i
ochlazeni tekutého kovu z provozni teploty na teplotu blizko nad teplotou tani
dochazi k vysrazeni koroznich necistot a usazeni necistot na ochlazovanych
sténach studené pasti.
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Neutronova kamera

Neutronova kamera NVT90Ti je unikatni
pristroj pro neutronovou radiografii.

Prototyp NVTOO0Ti byl testovan na
jaderném reaktoru TRIGA na Texas A&M.

Kamera je zalozena na znamém principu
dirkové kamery, jak jej zname z aplikaci v
oblasti viditeIného elektromagnetického
zareni.



Vysledky védecko-vyzkumné

Cislicovy RT model jaderného reaktoru

Fyzické vstupy a vystupy - ,,hardware-in-the-loop*.

Aplikovano na LVR15.

Implementace specialnich novych algoritma fizeni

vhodnych pro experimentalni i energetické
jaderné reaktory.

V soucasnosti vyuzivano pro vyvoj fidiciho

systému ZAT Plant Suite.

cinnosti

CANUT

Centre for Advanced
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PATENT COOPERATION TREATY
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Frekvencni ménic INVERT 7L W

 Mezinarodni ocenéni —,Zlaty ampér 2015“

 Zakazky od 2015 do 2017 (Némecko, CR,
potencidl Rusko)
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Expertni systémy pro optimalizaci fizeni a ndavrh pohont
hydraulickych a pneumatickych systémui

* Hydraulické a pneumatické systémy => vyznamny potencial
energetickych uspor (obvykle 5% — 25% pro stavajici instalace).

e Optimalni navrh topologie a fizeni pohonu, véetné vypoctd a analyzy
kritickych technicko-ekonomickych parametru.

Project Control & Settings Compared Flow Control (CFC) s W Economical Data Project Control & Settings 1 Y Compared Flow Control (CFC) Economical Data 9
CFC V/ CFC
ProjectD: | ProjectiD ProjectID: | Projectd Flow Control:  niet Guce Vares C ¢
Tot.Invest. Costs: 60000 50000 €
Customer:  Customer Name |05 | Customer:  Customer Name Add. Oper. Cost ) 0 € /year
. . ‘4
Calculated by:  Designer Name Calculated by: | Designer Name e o
—— st Energy Cost: 0,021 0021 € /kwh
Time Stamp:  TimeStamp Time Stamp:  Timestamp
Interest Rate: 500 500 %
=4 —
D WoEBE e e
\
\
System Data Econcmlc;l Res:'::' (VFC to CFC) reton Dots ; Economical Results (VFC to CFC) 10
Annual Savings with VFC: e Annual Savings: 5 x1000 €
T T L
= T Payback Period with VFC: L kg/ Payback Period: 0 years
Meoium VoLtace Drive Pump Save 2014 1o Net Present Value with VEC: Nom. Syst. Total Pressure: 4000 Pa Meoium VoLrace Drive FAN Save 2014 1o Net Present Vakie: 54 x1000€
Nom. Syst. Static Pressure: ] Pa
Technical Result Technical Results 1
FACULTY OF ELECTRICAL otz Nom. Syst. Flow: 200 m/s FACULTY OF ELECTRICAL L.
P encineering H" E CFC Energy Consumption: 6102  MWh/year P encineenme H" E CFC Energy Consumption 2382 MWh/year
T Do VFC Energy Consumption: 5015 MWh/year &) ; VFC Energy Consumption 2135 MWh/year
Pump Data Energy Savings with VFC: 18%= 1087 MWh/year [ FanData 3] Energy Savings with VEC: 10,4%= 247  MWh/year
"New ideas, new challanges €0, Reduction with VFC: 544 t/year Fan: Racial v|  mpeller: | suagnt v WNowi Idens, new cheflanges €0, Reduction with VFC: 123 t/year
2 3
Motor Data Annual Energy Consumption & Saving Potential 12 Nomisal tiow; BSEEN /s Annual Energy Consumption & Saving Potential 12
Energy [MWh] Energy savings [%] Nominal Pressure: RSO0 Pe ViC Energy [MWh] Energy savings [%]
Nominal Efficiency: 67,00 % Mechanical Power: 800 800  Compared Flaw Control
Min. / Opt. Power: Min. / Opt. Power: 597/657 | 537/s91 B2 5105 1 Variable Frequency Drive
Operating Profile Operating Profile 4 1 Savings with VFD
Voltage:
3 5500
Annual Operating Time: h Nom. Efficency:
Time[%]  [h] Fow[%] Operating Time ] e
8 =440 100 ‘ ym. Power Factor:
A1 =605 o7 EEEEEEESTE
— T116 =825 93 TN
equency S48 =ss0 o0 |NNNSTH F 1005
T g =70 e EEEEEEEEESTE FC Nom. Efficiency: o750 % £ acrc avec
S ses 53— Preffered ABB Converter: | Acssiao g o
1 S R Y ] g o ? T
Power Supply 4 7 =35 7¢ A o A ! J e § 2N 3
6 =25 73 A c c
3 =165 69 N 2
S - e Include Transformer: r r "
80% 82% 24% S6% 38% 90N 92% 94% 96K ‘;l':"llﬂ,l:; 3 100% = 5500h 6% 69% 73% 76% B0% B3N 86% 0% 93% ml[:tz]\
© RICE, University of West Bohemia, 2014, © RICE, University of West Bohemia, 2014,

Medium-Voltage Drive Pump Save Medium-Voltage Drive Fan Save “°
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Obalovy soubor pro palivo VVER 440 a VVER 1000

Nuclear Technologies
Ochrannd deska

Sekundérmi viko I

Moderatorova deska pod |
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Primarni viko
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Zarizeni pro zkouseni tlakovych nadob reaktoru
z vnitrniho povrchu MKS

15




Centre for Advanced
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UV26585 , UV26663 a
prihlaska patentu,
prima vyroba a prode;j

Obalovy soubor pro palivo VVER
440 a VVER 1000

Patent,

Navrh zasadné inovovaného paliva .
prodej licence

uv26034:
Neutronova kamera prodej licence
PATENT
Studend past — chlazeni vodou Ucast na projektu
ITER, DEMO
Expertni systém pro optimalizaci
elektrickych pohon( hydraulickych a Software
pneumatickych systému jaderné licencovani/ smluvni vyzkum

elektrarny

16
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Obchodni model: patenty, software CANUTQZ
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Plan vysledkd 2. faze projektu T

X

< ©

Realizace a experimentdlni ovéreni navrhu nového aktivniho kandlu pouzitelného pro
ozarovani v reaktoru LVR-15.

) Testovaci stanice Single Event Effect (SEE).

> Hybridni detekéni systém.

> Inovovaného jaderného paliva (pokryti paliva, BA...) - patent

Optimalizovany prototyp regulovaného pohonu pro vybrané hydraulické pneumatické
systémy.

)

RS pro odstaveny jaderny reaktor.

17

]
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Centre for Advanced
Nuclear Technologies

Pocet vyzkumnikl do 35 let zapojenych do ¢innosti centra X

0,
Podil vyzkumnikl do 35 let na celkovém poctu vyzkumnikli v centru A
Pocet Ph.D., disertacnich, DP a BP e
Pocet osob, které se zucastnily zahranicni staze diky centru 41

Synergie ve vzdélavani tymu

CENEN

CZECH NUCLEAR EDUCATION NETWORK




Strategicky cil projektu = TYM

Diplomové a doktorské prace

= Hybridni detektor
= UWB1

= MVD Pump Save a MVD Fun Save

Project Control & Settings
ProjectiD
Customer Name.
: | Designer Name
Timestamp.

System Data

Pump Data

Operating Profile

Flow([%]  Operating Time (%]

I 100% = 8590h

‘Compared Flow Control (CFC)

MeDium VoLTaGE DRIVE Pump Save 2014 14

RICE

New ideas, new challanges'

FACuLTY OF uecTRICAL
P oncineen

Motor Data

Min. / Opt. Power:

Frequency converter

© RICE. Univarsty of Wast Rahamia 2011

Economical Data

Economical Results (VFC to CFC)
Annual Savings with VF

Payback Period with Vi

Net Present Value with VFC:

Technical Results.

CFC Energy Consumption:

VFC Energy Consumption: 5015
Energy Savings with VEC:  18%= 1087
€O, Reduction with VFC: 544

Annual Energy Consumption & Saving Potential
Energy savings (%]

Energy [MWh]

[ 100 nerc avic

<y
CANUT Q 1)

Centre for Advanced V
Nuclear Technologies

Spektrum neutronu - lehkovodni moderéator
1E+01 2 :
— mcnp6
— serpent
— uwb1

1E-01

MWh/year
MWh/year
MWh/year
t/year

1E-11

1E-13
1E-06

1E+04

1E-04 1E-02 1E+00 1E+02 1E+06 1E+08

50N 2% 4% 86K SI% 0% 92% 4% %N IN 100N

— . . (Rl

Flow %)

Energie [-)
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Staze (v CRive svété) @Z4Ke
= USA ’
= Kanada
" Francie
= Rusko
" Indie
= J.LA.R.
= CERN
= CR-VR1




Transfer vedomosti vﬁ\z

CANUT o

Systém identifikace novych vyzev o tordovancs \J

Workshop konsorcium CANUT
min. 2x rocné

Tematické seminare Skoleni
min. 1x mésicné nepravidelné

/N N

Verejné Neverejné Verejné Neverejné

Interni experti Interni lektofi
Externi lektori

Externi experti
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Prezentace centra siroké verejnosti

Techmanla 2015 a 2016

"y
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o JADERNE.DNY 2016°
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