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Ucel a rozsah platnosti navodu

Navod pro zajisténi jaderné bezpecnosti, radiacni ochrany, fyzické ochrany a havarijni
ptipravenosti (dale jen Navod) vyzkumnych jadernych zatfizeni doporucuje postupy pii
jejich projektovani, vystavbé, uvadéni do provozu a az po jeho konecné vytrazeni
Z provozu.

Navod urcuje doporuceny postup pro organy, organizace, pravnické a fyzické osoby
(dale jen osoby) a jejich pracovniky zabezpecujici projektovani, vystavbu, provoz,
vyfazovani z provozu vyzkumnych jadernych zafizeni. Néavod byl vypracovdn na
zaklad¢é pozadavkl zakona ¢. 18/1997 Sb., o mirovém vyuzivani jaderné energie a
ionizujiciho zafeni a o zméné a doplnéni nékterych zakonii (atomovy zdkon) v platném
znéni (dale jen Zakon), Vyhlasky SUJB ¢.106/1998 Sb. o zajisténi jaderné bezpe&nosti a
radiacni ochrany jadernych zatizeni pfi jejich uvadéni do provozu a pfi jejich provozu
(dale jen Vyhlaska 106), Vyhlasky SUJB ¢&. 195/1999 Sb. o pozadavcich na jaderna
zafizeni k zaji$téni jaderné bezpecnosti, radiani ochrany a havarijni pfipravenosti (dale
jen Vyhlaska 195), Vyhlasky SUJB ¢. 307/2002 Sb. o radiaéni ochrang, Vyhlasky SUJB
¢. 132/2008 Sh. o systému jakosti pii provadéni a zajistovani ¢innosti souvisejicich s
vyuzivanim jaderné energie a radiacnich Cinnosti a o zabezpeCovani jakosti vybranych
zafizeni s ohledem na jejich zafazeni do bezpe¢nostnich tfid a Vyhlasky SUJB &.
318/2002 Sb., o podrobnostech k zajisténi havarijni pfipravenosti jadernych zatfizeni a
pracoviSt’ se zdroji ionizujiciho zéfeni a 0 poZadavcich na obsah vnitiniho havarijniho
planu a havarijniho ¥adu. V textu Navodu se pod nazvem ,,Ufad* rozumi Statni ufad pro
jadernou bezpeé¢nost (SUIB).

Zakladni pojmy prevzaté ze Zakona

Jadernou bezpecnosti se rozumi stav a schopnost jaderného zafizeni a osob
obsluhujicich jaderné zatfizeni zabranit nekontrolovatelnému rozvoji $t€pné fetézové
reakce nebo nedovolenému uniku radioaktivnich latek nebo ionizujiciho zétfeni do
zivotniho prostfedi a omezovat nasledky nehod.

Radiac¢ni ochranou se rozumi systém technickych a organiza¢nich opatieni k omezeni
ozateni osob a k ochrané zivotniho prosttedi.

Fyzickou ochranou se rozumi systém technickych a organiza¢nich opatfeni
zabranujicich neopravnénym cinnostem s jadernymi zafizenimi, jadernymi materidly
a vybranymi polozkami.

Havarijni pfipravenosti se rozumi schopnost rozpoznat vznik radiaéni mimotadné
situace a pfi jejim vzniku plnit opatieni stanovena havarijnimi plany.

Vybranym zafizenim se rozumi soucasti nebo systémy jadernych zafizeni dulezité
Z hlediska jaderné bezpecnosti, zatazené¢ do bezpecnostnich tfid podle svého vyznamu
pro bezpecnost provozu jadernych zafizeni, podle bezpecnostni funkce systému, jehoz
jsou soucasti, a podle zavaznosti jejich pfipadné poruchy. Kritéria pro zatrazeni

arozd&leni vybranych zafizeni do bezpe&nostnich tiid stanovi Vyhlaska SUJB ¢.
132/2008 Sbh.

Havarijnim planem se rozumi soubor planovanych opatieni k likvidaci radiacni nehody
nebo radiacni havarie a k omezeni jejich nasledka, ktery se zpracovava pro:

-4 -



ZAJISTENI JB, RO, FO A HP VYZKUMNYCH JADERNYCH ZARIZENI BN-JB-1.15, rev. 1

(7)
(8)

©)

1.3
(1)

(@)
(3)

(4)

a) prostory jaderného zafizeni nebo pracovisté, kde se vykonavaji ¢innosti se zdroji
ionizujiciho zafeni (vnitini havarijni plan),
b) piepravu jadernych material nebo zdroju ionizujiciho zafeni (havarijni fad),

C) oblast v okoli jaderného zafizeni nebo pracoviste, kde se nachéazi zdroj ionizujiciho
zéafeni, v niz se na zaklad¢ vysledkli rozbori moznych nasledka radia¢ni havéarie
uplatiuji pozadavky z hlediska havarijniho planovani, kterd se nazyva zdéna
havarijniho planovani (vnéjsi havarijni plan).

Vytazovanim z provozu jsou ¢innosti, jejichZ cilem je uvolnéni jadernych zatizeni nebo

pracovist’, na kterych se vykonavaly radiacni ¢innosti, k vyuziti pro jiné ucely.

Radioaktivnim odpadem jsou latky, pfedméty nebo zafizeni obsahujici radionuklidy
nebo jimi kontaminované, pro né¢z se nepiedpoklada dalsi vyuziti.

Limity a podminkami bezpe¢ného provozu jaderného zatfizeni je soubor jednoznacné
definovanych podminek prokazujici, Ze provoz jaderné¢ho zatizeni je bezpecny, a ktery
je tvoren udaji o pfipustnych parametrech, pozadavcich na provozuschopnost zatizeni,
nastaveni ochrannych systému, pozadavcich na ¢innost pracovnikli a na organizaéni
opatieni ke splnéni vSech definovanych podminek pro projektované provozni stavy.

Zakladni pojmy prevzaté z Vyhlasky 106/1998

Kritickym stavem jaderného reaktoru se rozumi stav, kdy v aktivni zéné€ jaderného
reaktoru probih4 Stépnéd fetézova reakce, pii které je vyrovnand bilance neutronli
v aktivni zoné jaderného reaktoru, efektivni multiplika¢ni faktor neutronti se rovna
jedné.

Manipulaci s jadernymi materidly a radioaktivnimi odpady se rozumi jejich
pfemist’ovani.

Uvadeéni jaderného zatizeni do provozu je proces, béhem kterého se ovétuje, zda jsou
veskera zafizeni a systémy jaderného zafizeni realizovany a schopny provozu v souladu
s projektem a zda spliluji pozadavky na jadernou bezpecnost v souladu se zvlaStnim
pfedpisem a s predbéZnou a predprovozni bezpe€nostni zpravou.

Jednotlivé etapy uvadéni vyzkumného jaderného zatizeni do provozu jsou:

a) etapa neaktivniho vyzkouseni jaderného zafizeni, ktera zahrnuje komplexni funkéni
ovéfeni jaderného zafizeni a jeho revize provadéné pred zavezenim jaderného
paliva do aktivni zony jaderného reaktoru u stavby, jejiz soucasti je jaderny reaktor,

b) etapa aktivniho vyzkouseni, ktera zahrnuje zkousky provadéné od zahajeni zavazeni
jaderného paliva do aktivni zony jaderného reaktoru u stavby, jejiZz soucasti je
jaderny reaktor, nebo provadéné od zahajeni zavazeni jadernych materialii nebo
radioaktivnich odpadli do jaderného zatfizeni az po ukonceni zkuSebniho provozu
jaderného zafizeni; pro jadernd zaftizeni, jejichZ soucasti je jaderny reaktor, se etapa
aktivniho vyzkouSeni dale ¢leni na:

i) fyzikalni spousténi jaderného zafizeni, jehoZ Gcelem je ovéteni fyzikalnich
vlastnosti, zejména neutronové-fyzikalnich charakteristik aktivni zony
jaderného reaktoru, a vybranych funkci ochran jaderného reaktoru, zejména
téch, které jsou zavislé na neutronové-fyzikalnich charakteristikach aktivni
zony; za zahdjeni fyzikadlniho spousténi se povazuje zavezeni prvniho
palivového souboru do aktivni zony reaktoru,
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i) energetické spousténi jaderného zafizeni, jehoz ucelem je ovéfit na ruznych
vykonovych hladindch projektové charakteristiky zafizeni a projektovou
spolupraci vSech systému i v ptechodovych procesech,

i) zkuSebni provoz jaderného zatfizeni, jehoz cilem je ovéteni projektovych
parametri a stability provozu v souladu se schvalenym programem zkusebniho
provozu.

Zikladni pojmy prevzaté z Vyhlasky 195/1999

Normélnim provozem se rozumi vSechny stavy a operace pldnovaného provozu
jaderného zafizeni pifi dodrzeni limith a podminek bezpecného provozu jaderného
zafizeni; jsou to zejména opctovné uvadéni reaktoru do kritického stavu, ustileny
provoz a odstavovani reaktoru, zvySovani a sniZovani jeho vykonu, udrzba, opravy
a vymeéna paliva.

Abnormdlnim provozem se rozumi stavy, operace a udalosti, odklofujici se od
normalniho provozu, které jsou nepldnované, ale jejichz vyskyt lze pfi provozu
jaderného zatizeni ocekavat; jsou to napi. rychlé odstaveni, nidhly pokles zatiZeni,
vypadek turbiny, ztrata napajeni ze sité, vypadek hlavniho cirkula¢niho ¢erpadla apod.;
tyto provozni stavy nesméji vést k poSkozeni palivového systému nebo k poruSeni
palivovych elementi a K poruseni integrity primarniho okruhu; po jejich ukonceni, resp.
odstranéni pfi€in a nasledki je jaderné zatizeni schopné normalniho provozu.

Palivovym elementem je konstruk¢ni jednotka, jejiz zakladni sloZkou je jaderné palivo;
zahrnuje pokryti, palivové tabletky, plnici plyn, pruziny, uzavéry apod.

Palivovym souborem je seskupeni palivovych elementi, které se béZné nerozebira pii
vymeéné paliva v reaktoru; zahrnuje kromé& palivovych elementl téZ distan¢ni miizky,
horni a dolni natrubky, dale, pokud jsou pouZity, vodici trubky pro vnitini instrumentaci
nebo pro svazky regulacnich proutki nebo pro neutronové zdroje nebo pro soubory
s diskrétnimi vyhotivajicimi absorbatory a obalku palivového souboru.

Palivovym systémem se rozumi palivové soubory a jejich komponenty, vnitini fidici
komponenty aktivni zoény jako regulacni proutky, proutky s vyhotivajicimi absorbatory,
jsou-li pouzity, proutky s neutronovymi zdroji, opérné desky apod.,

Porusenim palivovych elementd naruseni hermeti¢nosti pokryti, a tudiZ moznost uniku
Stépnych produktii do okoli.

PoSkozenim palivového systému se rozumi poruSeni palivového elementu nebo
pfekroc¢eni rozmérové tolerance pro provozni stavy nebo zména funkéni schopnosti
mimo hranici uvazovanou v bezpe¢nostnich analyzach.

Projektovymi limitami pro normalni a abnormdlni provoz jsou hodnoty parametrti, do
jejichz dosaZeni je zajisténa schopnost plnit projektové funkce a zabranit nedovolenému
uniku radionuklidi do Zivotniho prostredi.

Havarijnimi podminkami jsou vSechny udalosti zpisobené selhanim nebo porusenim
stavebnich konstrukci, technologickych soubort a zafizeni, vnéjSimi vlivy nebo
chybami obsluhy, které vedou k poruSeni limiti a podminek bezpecného provozu
a které mohou zpiisobit poSkozeni palivového systému nebo poruseni palivovych
elementtl.

Projektovou nehodou je nehoda uvazovand v projektovém feSeni jaderného zatizent,
ktera mtize mit za nasledek uvolnéni radionuklidl, ionizujiciho zafeni nebo ozareni
osob.

-6-
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Maximalni projektovou nehodou je projektova nehoda uvazovana v navrhu jaderného
zafizeni s nejvétsimi radiaCnimi disledky, meznimi parametry palivovych elementt
maximalni parametry palivovych elementt a stupné jejich poskozeni, které nesméji byt
ptekroceny pii normalnim a abnormélnim provozu.

Jednoduchou poruchou je udalost vedouci ke ztraté schopnosti nékterého prvku
vykonévat stanovenou funkci, pficemz vSechny ostatni prvky pracuji spravné; nasledné
poruchy vyvolané pocatecni jednoduchou poruchou jsou povazovany za soucast této
jednoduché poruchy.

Dopliiujici pojmy pro vyzkumna jaderna zarizeni

Vyzkumnym jadernym zafizenim se pro ucely tohoto Névodu rozumi vyzkumné
reaktory, experimentalni reaktory a kritické soubory (vcetné jejich navazujicich
experimentalnich zafizeni), v jejichz aktivnich zondch se uskuteCiiuje fizend Stépna
fetézova reakce. Na podkritické soubory se tento Navod nevztahuje. Pfi projektovani,
vystavbé, uvadéni do provozu, provozu a vytrazeni z provozu podkritickych soubord se
po dohodé s Ufadem postupuje obdobng.

Vyzkumny reaktor je jaderny reaktor, vyzadujici nuceny odvod tepla, slouzici jako
zdroj zéfeni a vybaveny experimentdlnim zafizenim a pfistroji pro provadeni
védeckotechnickych vyzkumnych praci (déale jen ,,experimentalni prace). Maximalni
tepelny vykon vyzkumného reaktoru je 50 MWt.

Experimentalni reaktor je charakterizovan malym (,,nulovym®) vykonem nevyzadujicim
nucené chlazeni a hustotou neutronového toku nepfevySujici pfi normalnim provozu
hodnotu 10" neutroni/m®s™. Slouzi k provadéni experimentalnich praci z oblasti
reaktorové fyziky a vyznacuje se univerzalnosti konstruk¢éniho feSeni aktivni zony.

Kriticky soubor je reaktor, jehoz maximélné dosazitelny prebytek reaktivity je omezen
hodnotou 0,7 Pef. Je ur€en k provadéni zékladnich fyzikdlnich experimenth
nevyzadujicich velkou zasobu reaktivity.

Pracovi$tém se zdroji ionizujiciho zéfeni jsou prostory, ve kterych se uskuteciuji
radiaéni &innosti. Ve smyslu Vyhlasky SUIB &. 307/2002 Sb. o radiaéni ochrang jsou
vyzkumna jadernd zafizeni velmi vyznamnym zdrojem ionizujiciho zafeni a jsou
pracoviStém IV. kategorie.

Experimentalni zafizeni je soubor pfistrojii a zafizeni (pfipadné jakakoliv ¢ast tohoto
souboru), urceny k provadéni experimentdlnich praci, ktery neni soucasti
technologického zafizeni reaktoru.

Provoz pro ucely tohoto Navodu zahrnuje veSkeré Cinnosti v obdobi od uvadéni
vyzkumného jaderného zafizeni do provozu aZz po jeho kone¢né vytazeni z provozu.
Samostatné ¢asti provozu tvoii uvadéni do provozu s etapami nazvanymi fyzikalni
spousténi, energetické spousténi a zkuSebni provoz, obdobi ,trvalého* provozu,
rekonstrukce a vytazeni z provozu.

Mezni poruSeni palivovych souborli udava nejvyssi pfipustny pocet poSkozenych
palivovych souborti a stupen jejich poSkozeni stanoveny pro maximalni projektovou
nehodu v predprovozni bezpecnostni zpravé nebo v dokumentaci dle Zakona.

Mezni parametry palivového souboru jsou maximalni parametry palivového souboru,
stanovené v predprovozni bezpecnostni zpravé nebo v dokumentaci dle Zakona, které
nesmi byt prekroceny pfi normalnim a abnormalnim provozu.
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Zastaveny reaktor je takovy stav aktivni zény, v niz jsou vSechny vykonné prvky
systému fizeni a ochrany ve stavu jejich maximalni ucinnosti a experimentalné ovéiena
podkriti¢nost dosahuje minimalné 3 Bef.

Maximalné dosazitelny piebytek reaktivity je maximalni dosazitelnd kladné reaktivita
reaktoru, kterd mtze byt uvolnéna v dané konfiguraci aktivni zony a reflektoru.

Provozné uvolnitelny piebytek reaktivity je maximalni povolend hodnota kladné
reaktivity uvolnitelnd v reaktoru v kritickém stavu standardnimi technickymi
manipulacemi a prostiedky, jimiz se rozumi povolené ukony pracovnikii a funkéni
¢innosti zafizeni.

Oblast s lokalni kriti¢nosti je Cast aktivni zény nebo souboru paliva, moderatoru
a dalsich materialti, v niz mtZze vzniknout $tépna fetézova reakce.

Zakladni kriticky experiment je pfedepsanéd posloupnost tkonil pracovnikt a funkénich
¢innosti vyzkumného jaderného zatizeni, jejimz cilem je stanoveni urcujicich parametrti
prvniho kritického stavu dané aktivni zony (napf. hmotnost “*U, polohy regulaénich
tyCi, ptebytek reaktivity kompenzovany automatickym regulatorem, vyska hladiny
moderatoru).

Neznamy kriticky stav je takovy stav aktivni zony, jehoz reaktivita se 1isi od znamého,
experimentalné oveéreného, kritického stavu s piesnosti = 0,07 Bef o hodnotu > 0,7 Bef.

Princip ,,m zn*“ je vybérové zapojeni m z celkového poctu n nezavislych meéficich
kanalt, které vydava signal k Cinnosti dalSich systémtl.

Pracovni poloha vykonnych prvki ochranného systému reaktoru je jejich pohotovostni
stav stanoveny v projektu, z né¢hoz dochdzi k bezpecnostnimu (havarijnimu) zastaveni
reaktoru.

Nezavisla cast systému fizeni a ochrany je sestavena z prvki, které jsou funkcné
nezavislé na ostatnich ¢astech tohoto systému (napt. nezavislé ¢idlo, nezavisly méfici
kanal apod.).

Skupina vykonnych prvkil systému fizeni a ochrany je ¢ast vykonnych prvka, ktera je
spole¢né ovladana a funkéné plné nezavisla na dalSich skupinach tohoto systému.

Oblast aktivni zOény je vymezena ¢ast prostoru objektu vyzkumného jaderného zatizend,
ktera je oddélena od ostatnich prostor biologickym stinénim.

Kritérium jednoduché poruchy spliiuje systém (soubor zafizeni) tehdy, je-li schopen
vykonéavat stanovené funkce i1 pii vyskytu jakékoliv vnitini jednoduché nahodné
poruchy. Nasledné poruchy vyvolané jednoduchou poruchou se povazuji za jeji soucast.

Pracovniky se pro ucely tohoto Néavodu rozumi jak pracovnici drzitele povoleni,
pracovnici organizaci, ktefi se podileji na zabezpeCovani uvadéni do provozu,
zkuSebnim a trvalém provozu, vyfazovani z provozu a experimentdlnich praci na
vyzkumném jaderném zatizeni, pokud ¢innost uvedenych pracovnikii nebo vysledka
jejich ¢innosti mohou ovlivnit jadernou bezpecnost.

Starnuti je proces degradace komponenty nebo systému, ktera vede ke ztrat¢ funkcnosti
nebo omezeni vykonu funkce zpisobené¢ nékterymi Casoveé zavislymi faktory nebo
mechanizmy. Tyto faktory nebo mechanizmy mohou pisobit cyklicky nebo spojité.
Obecnég, pravdépodobnost vzniku poruchy komponenty nebo systému, jehoz pficinou je
degradace se bude zvétSovat s ¢asem, po ktery je komponenta nebo systém vystaven
pusobeni faktor nebo mechanizmi starnuti. VIiv starnuti komponent a systémil je
mozno omezit, pokud jsou opravovany nebo vyméenovany v piiméfenych casovych
intervalech.
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(24)

(25)

Rekonstrukcei nebo modifikaci vyzkumného jaderného zatizeni se rozumi takové upravy
provozniho a experimentalniho zafizeni (vCetné stavebnich casti, nosnych konstrukci
apod.), které jsou provadény mimo ramec provoznich oprav a udrzby.

Vymeéna paliva je proces, pfi kterém je pouzité palivo v nadobé reaktoru vyjmuto
a premisténo do skladu ozareného paliva. Soucasné je nahrazeno palivem neozafenym
nebo skladovanym mimo reaktorovou nddobu. Vymeénou paliva na vyzkumném
jaderném zafizeni se rozumi zmeéna typu paliva nebo vyména nejméné 1/3 paliva
daného typu v aktivni zoné.
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2 ZAKLADNI POZADAVKY PRI PROJEKTOVANI, VYSTAVBE
A PROVOZU VYZKUMNEHO JADERNEHO ZARIZENI

2.1 Povoleni k jednotlivym ¢innostem

1)

Povoleni Utadu (s ohledem na vyzkumna jaderna zafizeni) je tieba k:

a)
b)

c)

d)
e)

f)

9)

h)

umisténi vyzkumného jaderného zatizeni,
vystavbé vyzkumného jaderného zafizeni,

jednotlivym etapam uvadéni vyzkumného jaderného zafizeni do provozu
stanovenym provadécim pravnim ptredpisem,

provozu vyzkumného jaderného zafizeni,

opétovnému uvedeni vyzkumného jaderného reaktoru do kritick¢ého stavu po
vymeéné jaderného paliva,

provedeni rekonstrukce nebo jinych zmén ovliviiyjicich jadernou bezpecnost,
radia¢ni ochranu, fyzickou ochranu a havarijni pfipravenost vyzkumného jaderného
zafizeni,

jednotlivym etapam vytazovani z provozu vyzkumného jaderného zafizeni
V rozsahu a zplsoby stanovenymi provadécim pravnim pfedpisem,

uvadéni radionuklidit do Zivotniho prostfedi v rozsahu a zpisoby stanovenymi
provadécim pravnim piedpisem,

nakladani se zdroji ionizujiciho zafeni v rozsahu a zplsoby stanovenymi
provadécim pravnim predpisem,

nakladani s radioaktivnimi odpady v rozsahu a zpiisoby stanovenymi provadécim
pravnim predpisem,

dovozu nebo vyvozu jadernych polozek nebo k privozu jadernych materiali
a vybranych poloZek,

nakladani s jadernymi materialy,

ptepravé jadernych materidlii a radionuklidovych zafici stanovenych provadécim
pravnim piedpisem; toto povoleni se nevztahuje na osobu, kterd dopravu provadi,

ptfipadné dopravce, pokud neni soucasné prepravcem, piipadné odesilatelem nebo
piijemcem,

odborné ptipraveé vybranych pracovnikli vyzkumnych jadernych zatizeni (§18,
odst. 5 Zakona),

zpétnému dovozu radioaktivnich odpadid vzniklych pifi zpracovani materidla
vyvezenych z Ceské republiky,

mezinarodni pfepravé radioaktivnich odpadli v rozsahu a zpiisoby stanovenymi
provadécim pravnim predpisem (Vyhlaska SUJB ¢. 317/2002 Sb.),

provadéni osobni dozimetrie a dal§ich sluzeb vyznamnych z hlediska radia¢ni
ochrany v rozsahu a zpiisoby stanovenymi provadécim pravnim piedpisem,

pridavani radioaktivnich latek do spotiebnich vyrobkil pii jejich vyrobé nebo
ptipraveé nebo k dovozu ¢i vyvozu takovych vyrobki.
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@)

2.2
)

(2)

(3)

(4)
()

(6)

()

2.3
(1)

2.4
(1)

Povoleni Utadu vydania podle odst. (1) nenahrazuji povoleni nebo opravnéni
k ¢innostem vydavana jinymi spravnimi organy podle zvlastnich ptedpist.

Obecné pozadavky na vyzkumna jaderna zarizeni

Technologicka a experimentalni zafizeni a stavebni konstrukce, diilezité pro jadernou
bezpecnost vyzkumného jaderného zafizeni musi byt navrhovany, vyrabény, montovany
a zkouSeny tak, aby byla =zajisténa jejich spolehlivda funkce pfi normalnim
I abnormalnim provozu.

Reseni vsech technologickych a experimentalnich zaiizeni a stavebnich konstrukci
(vCetné zafizeni pro manipulaci a skladovani jaderného paliva) musi vylucovat vznik
oblasti s lokalni kriticnosti, a to jak v normalnim a abnormalnim provozu, tak
I v havarijnich podminkach.

U zaftizeni dilezitych pro jadernou bezpecnost musi byt proveden systematicky rozbor
Z hlediska jejich ndhodnych jednoduchych poruch. ReSeni téchto zatizeni musi spliiovat
kritérium jednoduché poruchy.

Zatizeni dulezitd pro jadernou bezpecnost musi byt zhodnocena a feSena z hlediska
nutnosti jejich zapojeni do systému fizeni a ochrany.

Jaderna bezpe€nost vyzkumného jaderného zatfizeni musi byt zajisténa prostiednictvim
ochrany do hloubky zalozené na pouziti vicenasobnych fyzickych bariér branicich Sifeni
ionizujiciho zéafeni a radionuklidii do Zivotniho prostfedi a s opakovanym pouzitim
systému technickych a organizaCnich opatfeni slouzicich k ochrané¢ a zachovani
ucinnosti téchto bariér, jakoZz i ochran€ zaméstnancli a dalSich osob, obyvatelstva
a Zivotniho prostiedi.

Umistovani vyzkumného jaderného zafizeni se provadi v souladu s Vyhlaskou SUJB
€. 215/1997 Sb. o kritériich na umistovani jadernych zafizeni a velmi vyznamnych
zdrojii ionizujiciho zéfeni.

Vytazovani vyzkumného jaderného zafizeni z provozu se provadi v souladu
s Vyhlaskou SUJB &. 185/2003 Sb. o vyfazovani jadernych zafizeni z provozu. Navrh
zpiisobu vyfazovani vyzkumného jaderného zatizeni z provozu, ktery schvaluje Uiad, se
aktualizuje nejméné jednou za pét let. Dale se navrh aktualizuje pii kazdé zméné
rozhodnych skutecnosti, na jejichz zékladé¢ byl sestaven, zejména pii zméené
planovaného terminu ukonceni ¢innosti nebo ostatnich podkladi.

Zabezpeceni jakosti vyzkumného jaderného zarizeni

Pozadavky na zajisténi jakosti vyzkumného jaderného zatfizeni se fidi ustanovenimi
Zéakona a prislusného provadéciho pravniho piedpisu, kterym je Vyhlaska SUJB &.
132/2008 Sb. o systému jakosti pii provadéni a zajistovani ¢innosti souvisejicich s
vyuzivanim jaderné energie a radiacnich ¢innosti a o zabezpeCovani jakosti vybranych
zafizeni s ohledem na jejich zafazeni do bezpecnostnich tiid.

Fyzicka ochrana vyzkumného jaderného zarizeni

Pozadavky na zajisténi fyzické ochrany vyzkumného jaderného zatizeni se tidi
ustanovenimi § 4, odst. 4, 9 a 10 Zakona a pfislusného pravniho provadéciho pravniho
predpisu, kterym je Vyhlaska SUJB ¢&.144/1997 Sb. o fyzické ochrané jadernych
materiall a jadernych zafizeni a o jejich zafazovani do jednotlivych kategorii.
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@)

2.5
)

2.6
1)

@)

2.7
(1)

2.8
(1)

2.9
1)

@)

V souladu s ustanovenim § 13 odst. 6 podminkou pro vydani povoleni uvedenych
v 2.1.(1) pism. ¢), d), e), 1), g), k), 1) a m) Navodu je schvaleni zptsobu zajisténi fyzické
ochrany a jadernych materiala Utadem. Pozadavky na zajiiténi fyzické ochrany
stanovuje Vyhlaska SUJB ¢. 144/1997 Sb.

Havarijni pripravenost vyzkumného jaderného zarizeni

Havarijni pfipravenost se fidi ustanovenim §§ 17, 18 a 19 Zikona a pfislusného
provadéciho pravniho predpisu, kterym je Vyhlaska SUJB ¢&. 318/2002 Sb.
0 podrobnostech k zajisténi havarijni pfipravenosti jadernych zafizeni a pracovist se
zdroji ionizujictho zafeni a o pozadavcich na obsah vnitiniho havarijniho planu
a havarijniho tadu.

Kontrola stavu zarizeni dilezitych pro jadernou bezpecnost

Zatizeni dilezitd pro jadernou bezpecnost musi byt feSena a provozovana tak, aby
umoziovala provadét za provozu kontrolu stavu a zkousky jejich funkcnich schopnosti
a spolehlivosti metodami odpovidajicimi soucasnému stavu védy a techniky. Tyto
kontroly a zkousky jsou specifikovany v limitech a podminkéch.

Pokud nelze zajistit potfebnou uUroven nebo pocet zkouSek a kontrol, musi technické
feSeni obsahovat bezpecnostni opatfeni kompenzujici vyskyt nezjistitelnych poskozeni
za provozu vyzkumného jaderného zatizeni.

Radia¢ni ochrana vyzkumného jaderného zarizeni

Pro tulely radiacni ochrany pracovnikli vyzkumného jaderného zatfizeni musi byt
dodrzeny pozadavky Zakona a provadéciho pravniho pfedpisu, kterym je Vyhlaska
SUJB €. 307/2002 Sb. o radia¢ni ochrané.

Ochrana proti porucham zarizeni

Zatizeni dilezitd pro jadernou bezpeCnost se musi feSit tak, aby pfi normalnim
a abnormalnim provozu nedoslo k jejich poSkozeni v disledku poruch jinych zatizeni
umisténych uvnitf objektu vyzkumného jaderné¢ho zatizeni. Proto musi byt schopna
snést zmény prostfedi spojené s témito poruchami a byt vhodné umisténa a ptfiméfené
chranéna ptfed dynamickymi a jinymi G¢inky (vrZzené piedméty, vibrace potrubi, unikani
kapalin, pretiZzeni vysSim tlakem apod.).

Zabezpeceni odvodu tepla

Technologické soubory a zafizeni, které zajiStuji nebo jejichz funkce je zdvisla na
odvadéni tepla uvolnéného Stépenim, zbytkového a provozniho tepla, nebo zatfizeni,
jejichz funkce je na tomto odvadéni zdvisld, se musi fesit tak, aby za normalniho
a abnormalniho provozu a v havarijnich podminkach (do rozsahu maximalni projektové
nehody) bylo spolehlivé zajisténo odpovidajici chlazeni.

Systémy odvodu tepla se musi v potfebné mife zalohovat, fyzicky oddé€lovat, vzajemné
propojit, izolovat apod. tak, aby spliiovaly kritérium jednoduché poruchy.
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3)

2.10
1)

(2)

(3)

(4)

2.11
(1)

(@)

2.12
(1)

@)

Vyzkumny reaktor musi byt opatien systémem havarijniho chlazeni aktivni zony, ktery
v pripadé chybné¢ funkce normdalniho systému odvodu tepla zamezi piekroceni
stanovené¢ho mezniho porusSeni palivovych soubort.

Pozarni ochrana

Zatizeni dulezitd z hlediska jaderné bezpecnosti musi byt feSena a umisténa tak, aby
spliiovala pozadavky pozarni ochrany a dalSi pozadavky stanovené Zakonem
¢. 133/1985 Sb. o pozarni ochrané ve znéni pozdéjsich piedpist.

U zatizeni dualezitych z hlediska jaderné bezpecnosti musi byt pouzito nehotlavych
hmot nebo hmot se sniZzenou hoflavosti.

Objekty vyzkumného jaderného zafizeni musi byt vybaveny elektrickou pozéarni
signalizaci a stabilnim hasicim zafizenim navrzenym tak, aby v pfipad¢ poruchového
stavu nebo ndhodného uvedeni do provozu nebyla ovlivnéna funkéni schopnost zatfizeni
dualezitych z hlediska jaderné bezpecnosti vyzkumného jaderného zatizeni.

Pro objekty dulezité z hlediska jaderné bezpecnosti vyzkumného jaderného zatizeni
musi byt zpracovano posouzeni pozarniho nebezpeci.

Ochrana proti jeviim vyvolanym prirodnimi podminkami

Zatizeni dulezitad pro jadernou bezpe¢nost musi byt feSena tak, aby pfi zivelnych
udélostech, které lze redlné predpokladat (zemétieseni, vichiice, zatopy apod.), nebo
udalostech vyvolanych lidskou c¢innosti vné vyzkumného jaderného zatizeni (pad
letadla, vybuchy v okoli apod.) bylo mozné:

a) reaktor bezpecné zastavit a udrzovat v zastaveném stavu,
b) odvadét zbytkovy vykon reaktoru po dostate¢né dlouhou dobu,

C) zajistit, ze piipadné radioaktivni Gniky nepiekroci hodnoty stanovene prislusnym
provadécim pravnim predpisem (Vyhlaska SUJB €. 307/2002 Sb.).

Pti navrhovani vyzkumného jaderného zatizeni se musi uvazit:

a) nejvazngjsi ptirodni jevy, historicky zaznamenané v dané lokalité a jejim okoli,
extrapolované s uvaZzenim omezené ptesnosti hodnot a ¢asu,

b) kombinace ucinkt pfirodnich jevil a jevl vyvolanych lidskou ¢innosti a havarijnich
podminek témito jevy zplisobenymi.

Odborna zpisobilost pracovniki vyzkumného jaderného zaiizeni

Pozadavky na odbornou zpusobilost osob a zvlastni odbornou zpusobilost stanovuje
§ 12 Zakona a Vyhlaska SUJB €. 315/2002 Sb.

Zvlastni odbornou zplisobilosti se rozumi:

a) odborna schopnost fyzickych osob ovéfena statni zkusebni komisi vyzadovana pro
¢innosti, které maji bezprostfedni vliv na jadernou bezpecnost jadernych zafizeni.
Statni zkuSebni komisi pro ovéfovani zvlastni odborné zpisobilosti vybranych
pracovnikit vyzkumnych jadernych zafizeni v souladu se Zakonem ustavuje a jeji
statut vydava piedseda Utadu. Statut statni zkusebni komise pro ovéfovéani zvlastni
odborné zptisobilosti vybranych pracovnikli jadernych zatizeni podrobné fesi
veskeré souvisejici naleZzitosti,
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(3)

(4)

()

2.13
(1)

@)

3)

(4)

b) odbornd schopnost fyzickych osob ovéfena odbornou zkusebni komisi Utadu
vyzadovand pro fizeni prace se zdroji ionizujiciho zafeni a vykonéavani dalSich
¢innosti zvlast¢ dualezitych z hlediska radiacni ochrany stanovenych provadécim
predpisem.

Cinnosti, které maji bezprostiedni vliv na jadernou bezpelnost, a &innosti zvlasté
dalezité z hlediska radiacni ochrany, pozadavky na kvalifikaci a odbornou ptipravu,
zpusob ovéfovani zvlastni odborné zpiisobilosti a udé€lovani opravnéni vybranym
pracovnikiim a zpusob provedeni schvalované dokumentace pro povoleni k pfipraveé
vybranych pracovnikii jsou stanoveny zvlaStnim pravnim predpisem, kterym je
Vyhlaska SUJIB &. 146/1997 Sb. ve znéni Vyhlasky SUJIB &. 315/2002 Sb.

Cinnostmi majicimi bezprostfedni vliv na jadernou bezpecnost se rozumi pracovni
¢innosti, vykondvané na vyzkumném jaderném zatizeni, a to:

a) manipulace na dozorné¢ a piimé fizeni provadéni jednotlivych kroka testl
fyzikélntho a energetického spousténi reaktoru a fizeni a kontrola dalSich
spoustécich praci. Tyto cinnosti jsou vykondvany pracovnikem zatazenym ve
funkci Vedouci spoustéci skupiny,

b) manipulace na dozorng, fizeni a kontrola uvadéni reaktoru do provozu, fizeni
a kontrola provozu reaktoru, fizeni a kontrola manipulaci s palivem v aktivni zon¢
reaktoru a fizeni a kontrola Cinnosti smény. Tyto c¢innosti jsou vykonavany
pracovnikem zatazenym ve funkci Vedouci smény,

C) fizeni a kontrola sestaveni a uspofadani aktivni zony, realizace fyzikalnich méteni
v pribéhu fyzikdlniho a energetického spousténi reaktoru a fizeni a kontrola
zékladniho kritického experimentu. Tyto ¢innosti jsou vykondvany pracovnikem
zatazenym ve funkci Kontrolni fyzik,

d) manipulace na dozorné, fizeni a kontrola uvadéni do provozu a fizeni a kontrola
provozu reaktoru. Tyto ¢innosti jsou vykondvany pracovnikem zafazenym ve funkci
Operator reaktoru.

Statni zkuSebni komisi pro ovefovani zvlastni odborné zpisobilosti vybranych
pracovnikll vyzkumnych jadernych zatfizeni v souladu se Zakonem ustavuje a jeji statut
vydava predseda Utadu. Statut statni zkusebni komise pro ovéfovani zvlastni odborné
zpusobilosti vybranych pracovnikll jadernych zatizeni podrobné fesi veskeré souvisejici
nalezitosti.

Odpovédnost za Skody

Drzitel povoleni k provozu vyzkumného jaderného zafizeni nebo k jakékoliv €innosti
spojené s uzivanim vyzkumného jaderného zatizeni nebo drzitel povoleni k ptepraveé
jadernych materiali je odpovédnym za jadernou Skodu podle mezindrodni smlouvy,
kterou je Ceské republika vazana (§ 33 Zakona).

Odpovédnost drzitele povoleni za jadernou Skodu zpiisobenou kazdou jednotlivou
jadernou udalosti je omezena v pfipadé vyzkumnych jadernych zatfizeni na castku
2 mld. K¢.

Drzitel povoleni je povinen sjednat pojisténi své odpovédnosti za jadernou Skodu
S pojistitelem opravnénym podle zvlastniho zédkona, pokud neni stanoveno jiné finan¢ni
zajisténi pro piipad odpovédnosti za jadernou skodu.

Pojistna ¢astka nesmi byt u vyzkumnych jadernych zatizeni nizsi nez 300 mil. K¢.
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3 SPECIFICKE POZADAVKY NA PROJEKT VYZKUMNEHO

JADERNEHO ZARIZENI

3.1 Aktivni zona reaktoru

3.1.1 Reseni aktivni zony reaktoru

1)

@)

(3)

(4)

()

(6)

3.1.2

1)

Reseni aktivni zony reaktoru a s ni spojenych fidicich a ochrannych systémt musi
zajistit, aby:

a) pili normalnim a abnormalnim provozu nebyly piekroeny mezni parametry
palivovych soubort,

b) pfi havarijnich podminkach do rozsahu maximalni projektové nehody
1) reaktor bylo mozno bezpe¢né zastavit a udrzovat v zastaveném stavu,
i) aktivni zonu bylo mozno chladit po dostate¢né dlouhou dobu,
iii) nedoslo k piekroceni mezniho poruseni palivovych soubord.
Provedeni palivovych souborti musi:

a) zajistit, aby jejich mezni parametry, které slouzi jako zaklad pro navrhovani
ostatnich zafizeni, nebyly pii normalnim a abnormalnim provozu piekroceny,

b) =zajistit, aby projektem piedpokladané mezni poruseni palivovych soubord nebylo
prekroceno ani v havarijnich podminkach do rozsahu maximalni projektové nehody.
Pfitom je nutno uvazit pouzité materidly, radiacni a chemické vlivy, uinky
statického, dynamického a tepelného zatiZeni a pfipadné nepiesnosti pii vypoctech,
vyrob¢ a montazi, jakoz i rozsah experimentalniho a provozniho ovéteni.

Mechanické ¢asti aktivni zony nebo mechanické ¢asti umisténé v jeji blizkosti véetné
jejich upevnéni se musi fesit tak, aby odolaly statickym a dynamickym u¢inkdim pfi
normalnim a abnormalnim provozu a v havarijnich podminkéach do rozsahu maximalni
projektové nehody. Jejich poruSeni nesmi branit zastaveni reaktoru a odvadéni
zbytkového tepla.

Reseni aktivni zony reaktoru musi byt provedeno tak, aby byly vylouteny samovolné
zmény sloZeni, stavu a konfigurace aktivni zony a reflektoru, ovliviiujici negativné
jadernou bezpecnost (napif. zména mnozstvi, sloZeni a stavu paliva a moderatoru, zména
polohy a stavu vykonnych prvkii systému fizeni a ochrany, deformace nosnych
konstrukci aktivni zony, palivovych soubort, zmény roztece palivovych souborti apod.).

ReSeni aktivni zony reaktoru musi umoziovat bezpecné, snadné a rychlé provadéni
praci uvnitt aktivni zony, praci souvisejicich s manipulaci s palivem a experimentalnim
zafizenim apod.

Zatizeni dulezitd pro jadernou bezpeCnost musi byt spolehlivé chranéna proti
nezadoucimu vlivu prostiedi po celou dobu své Zivotnosti.

Zmény reaktivity

Reseni aktivni zony reaktoru musi umozfiovat spolehlivé a dostatedné piesné zmény
reaktivity v souladu s hodnotami provozné uvolnitelného piebytku reaktivity
a maximalni povolené rychlosti zmény reaktivity.
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@)

(3)

(4)
()

(6)
(7)

Reseni systému pro zmény reaktivity musi umoziovat spolehlivou a dostate¢né pfesnou
kontrolu zmény parametru (poloha regula¢niho organu, vySka hladiny apod.)
vyvolavajici zménu reaktivity. Zmény reaktivity by mély byt ovladatelné
a kontrolovatelné v dozorné.

Pti jakychkoliv zménach v reaktoru provadénych standardnimi technickymi
manipulacemi a prostiedky nesmi celkovd kladna reaktivita aktivni zony piekrocit
provozné uvolnitelny piebytek reaktivity 0,7 Bef. PrekroCeni této hodnoty musi vést
Kk podani bezpecnostniho (havarijniho) signalu.

Maximaln¢ mozna rychlost kladnych zmén reaktivity provadénych standardnimi
technickymi manipulacemi a prostfedky nesmi ptesdhnout hodnotu 0,1 Pef/s.

Standardnimi technickymi manipulacemi a prostiedky je nutno zabezpecit, aby nemohla
byt provadéna kladna zména reaktivity soucasné¢ dvéma nezavislymi zplsoby (napf.
ruénim vytahovanim absorpéni tye a soucasnym zvétSovanim mnozstvi moderatoru
Vv reaktoru).

Povolené¢ zmény reaktivity v piipad¢, Ze reaktor neni zastaven, je nutno provadét
distan¢né. Tyto zmény musi byt vratné a dostatecné piesné sledovatelné.

Provadét jakékoliv manipulace se zafizenimi dualezitymi pro bezpecnost a zmény
v aktivni zoné, které nejsou ovladany a kontrolovany systémem fizeni a ochrany, je
povoleno vyhradné za podminky, ze vykonné prvky ochranného systému (havarijni
ochrany) jsou v maximu jejich u¢innosti a podkriticnost aktivni zony je alespoii 3 Pef.

3.1.3 Utinnost ochranného systému

(1)

@)

(3)

3.2

Zasah vykonnych prvkl ochranného systému musi byt proveden takovou rychlosti, aby
zaporna reaktivita odpovidajici hodnoté¢ 75 % maximalné dosazitelného piebytku
reaktivity byla zavedena béhem doby krat$i nez 2 s a zadporna reaktivita odpovidajici
alespont 150 % maximalné dosazitelného prebytku reaktivity byla zavedena za dobu
krat§inez 4 s.

Pocet, rozlozeni a Gc¢innost jednotlivych vykonnych prvkii ochranného systému musi
byt voleny tak, aby ucinnost vSech skupin bez jedné nejicinngjsi byla alespont o 50 %
vy$§i nezZ je maximalné dosazitelny piebytek reaktivity.

Technické feSeni ochranného systému musi zajistit, aby doba mezi fyzikalni pficinou
a podanim odpovidajiciho bezpecnostniho (havarijniho) signalu neptesahla 2 sekundy.

Vybaveni reaktoru

3.2.1 Zakladni pozadavky

(1)

Vyzkumné jaderné zatizeni musi byt zejména vybaveno:
a) systémem fizeni a ochrany,

b) spojovacim systémem,

€) systémem dozimetrické kontroly,

d) neutronovym zdrojem.
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@)

Vyzaduji-li to provozni a experimentalni podminky kladené timto Navodem na zmény
reaktivity, musi byt reaktor vybaven kompenzanim systémem, ktery je soucasti
systému fizeni a ochrany.

3.2.2 Ridici funkce systému fizeni a ochrany

1)

(@)
(3)

(4)

Systém fizeni a ochrany musi byt vybaven pfistroji tak, aby mohl sledovat, méfit,
registrovat a zabezpecCit dalkové rucni i automatické ovladani dilezité¢ pro zajisténi
jaderné bezpecnosti béhem normalniho a abnormdalniho provozu a v havarijnich
podminkach vyzkumného jaderného zafizeni. Sdélovace a ovladace musi byt vhodné
feSeny a rozmistény, aby obsluha méla neustale dostatek informaci o stavu vyzkumného
jaderného zafizeni a mohla v pfipad¢ potfeby operativné zasdhnout. Systém fizeni
aochrany musi davat pozadované signaly a informace o odchylkach dulezitych
provoznich parametril a procesii od ptipustnych mezi.

Systém fizeni a ochrany musi zaznamenavat hodnoty parametrt, které jsou dilezité pro
jadernou bezpecnost vyzkumného jaderného zatizeni.

Pro ptipad havarijnich podminek musi pfistrojové vybaveni poskytovat:

a) informace o okamzitém stavu vyzkumného jaderného zaftizeni, na jejichz zakladé
lze provést ochranna opatteni pro jeho obsluhu a pro vlastni zatizeni,

b) zékladni informace o prib&hu havarie a jejich zdznam,

c) informace umoznujici charakterizovat Sifeni radioaktivnich latek a zateni do okoli
vyzkumného jaderného zatfizeni tak, aby bylo moZno v€as provést opatfeni ke
zmirnéni nasledk.

Pro ptesnou a spolehlivou kontrolu a fizeni ¢asového prib&hu §tépné fetézové reakce
(reaktivity, hustoty toku neutront, vykonu) musi byt systém fizeni a ochrany vybaven

a) v pripadé vyzkumného a experimentalniho reaktoru:

i) minimalné tfemi navzajem nezavislymi meéficimi kanaly, které vyhodnocuji
vykon. Udaje z alespoii dvou volitelnych vykonovych méficich kanala
(ptipadné z jednoho a primérného idaje ze dvou zbyvajicich nebo z jednoho
a primeérného tdaje ze vSech tii kanall) musi byt zobrazovany, signal alespon
Z jednoho volitelného meéticitho kandlu musi byt vhodnym zplsobem
registrovan. Udaje z jednotlivych kanala (piipadné pramérmé tdaje) mohou byt
vyuzity pro automatické fizeni vykonu. Binarni signdly vzniklé komparaci
udaji o vykonu se zadanymi hodnotami by mély byt vyuZity pro ochranné
a signaliza¢ni funkce.

i) minimaln¢ tfemi navzajem nezavislymi kanaly pro méfeni rychlosti zmény
vykonu (piipadné méfeni reaktivity). Udaje z alespoii dvou volitelnych
meéficich kanall (pfipadné z jednoho a primérného udaje ze dvou zbyvajicich
nebo z jednoho a primérného tdaje ze vSech tii kanall) musi byt zobrazovany,
signal alesponn z jednoho volitelného méficitho kandlu musi byt vhodnym
zptisobem registrovan. Udaje z jednotlivych kanalti (nebo primérné tdaje)
mohou byt vyuzity pro automatické fizeni vykonu. Binarni signaly vzniklé
komparaci Gdaji o rychlosti zmény vykonu se zadanymi hodnotami by mély

byt vyuzity pro ochranné a signalizacni funkce.

iii) Funkce podle odst. 1) a ii) mohou byt slou¢eny. Pouzity méfici kanal tak muize
meéfit vykon 1 rychlost jeho zmény.

b) v ptipad¢ kritického souboru:
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()

i)  minimaln¢ dvéma navzajem nezavislymi vykonovymi méticimi kanaly, jejichz
udaje jsou zobrazovany a alespon z jednoho registrovan,

i) minimaln¢ dvéma navzajem nezavislymi kanaly pro méfeni rychlosti zmény
vykonu (reaktivity); signal alespon jednoho mé byt zobrazovan.

iii) Funkce podle odst. i) a ii) mohou byt slou¢eny. Pouzity méfici kanal tak muze
méfit vykon i rychlost jeho zmény.

Vyzkumny reaktor musi byt vybaven automatickym fizenim prib¢hu stépné fetézové
reakce.

3.2.3 Ochranna funkce systému fizeni a ochrany

1)

@)

3)

(4)

Systém fizeni a ochrany musi byt vybaven ochrannym systémem:

a)

b)

ktery musi byt schopen identifikovat abnormalni podminky a automaticky uvést do
chodu pfislusnd zafizeni vcetné subsystému pro odstaveni reaktoru s cilem
nepiekrocit projektové limity,

jehoz ochranna funkce musi byt nadfazena ostatnim funkcim a ¢innostem systému
fizeni a ochran i obsluhy; obsluha musi mit moznost tuto ochrannou funkci vyvolat
kdykoli ruéné nezavisle na jakychkoli podminkdch miniméln¢ ze dvou mist.

Ochranny systém musi byt fesen tak, aby:

a)

b)

c)

zadna jednoduchd porucha nezpisobila ztratu ochranné funkce systému; takova
porucha vSak miiZze vyvolat odstaveni reaktoru,

vytazeni z provozu jedné libovolné komponenty nebo kanalu by nemélo sniZit pocet
pfislusnych komponent nebo kanalt na jeden; pokud k takové redukci dojde, mélo
by nésledné dojit k odstaveni reaktoru,

umoznil zkousku funkce jednotlivych nezavislych kandli za provozu a zkousku
funkce spole¢nych obvodi alespon pii odstaveném reaktoru.

Zatizeni ochranného systému:

a)

b)

c)

musi zabezpecit odstaveni reaktoru za normalniho i1 abnormélniho provozu a za
havarijnich podminek,

musi obsahovat nejméné jeden systém pro odstaveni reaktoru. Druhy nezavisly
systém pro odstaveni reaktoru musi byt uvazen a mlize byt pozadovan v zavislosti
na vlastnostech a charakteristikdich vyzkumného jaderného zafizeni. Pfitom
ochranny systém musi byt schopen uvést reaktor do podkritického stavu
S pfiméfenou rezervou i za situace s nejvyS$im provozné uvolnitelnym piebytkem
reaktivity a maximalné dosazitelnym pirebytkem reaktivity.

musi byt schopno zabranit samovolnému vzniku kritického stavu.

Systém fizeni a ochran ma byt feSen tak, aby v kterékoliv provozni fazi (uvadéni do
kritického stavu, provoz na libovolném vykonu, provadéni zmén vykonu) byly
Vv obvodech ochran zpracovavany logické signdly k odstaveni reaktoru

a)

u vyzkumnych a experimentalnich reaktort:
I) nejméné ze tii navzajem nezavislych vykonovych méficich kanald,
i) nejméné ze tii navzajem nezavislych kanali pro méfeni rychlosti zmény
vykonu (reaktivity).
V obou ptipadech se tyto signaly zpracovavaji v logice dva ze tfi.
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()

(6)

()

b) u kritickych souboru:
1) nejméné ze dvou navzajem nezavislych vykonovych méficich kanalu,

i) nejméné ze dvou navzajem nezavislych kanali pro méfeni rychlosti zmény
vykonu (reaktivity).

V obou ptipadech se tyto signaly zpracovavaji v logice jeden ze dvou.
Ochranny systém vyzkumného jaderného zafizeni by mél byt vybaven pevné
nastavenym systémem, ktery omezuje maximalni povoleny vykon a je nezavisly na
ostatnich castech systému fizeni a ochran. Jeho struktura by meéla byt usporadana
analogicky jako u vykonovych méficich kanala, diverzifikovana pfistrojova feSeni by
byla vyhodnymi.

Vykonné prvky ochranného systému musi automaticky zasdhnout po:

a) podani signali k odstaveni reaktoru od vykonovych méficich kanald pii prekroceni
zadané urovné vykonu,

b) podani signald k odstaveni reaktoru od kanalti pro méfeni rychlosti zmény vykonu
pfi pfevyseni zadané Grovné rychlosti zmény vykonu,

€) podani signali k odstaveni reaktoru od kanali nezavislé vykonové ochrany,

d) prekroceni zadanych hodnot parametrd, které by mohly vést ke vzniku havarijnich
podminek (napi. pfekroCeni zadané vysky hladiny moderatoru, teploty, tlaku,
urovné radiace apod.),

e) celkové ztraté napajeni,

f) zjisténi nespravné funkce, poruSe nebo blokovani pfistrojii v obvodech systému
fizeni a ochrany,

g) zjisténi nespravné funkce, poruSe nebo nepfipustném stavu jinych zafizeni
dalezitych pro bezpecnost vedoucich k moznosti vzniku havarijnich podminek.

Zasah ochranného systému, vedouci k odstaveni reaktoru, musi byt vyvolatelny ru¢né

stisknutim tlacitka, a to ve vSech stavech uvazovanych v projektu vyzkumného
jaderného zatizeni.

3.2.4 Vztah fidicich a ochrannych funkci

1)

(2)

Systém fizeni a ochrany musi byt feSen tak, aby poruchy fidicich systémi
neovlivilovaly schopnost ochranného systému vykonat ochrannou funkci. Funkcné
nutné a Ucelné spojeni jednotlivych casti systému fizeni a ochrany by meélo byt
V maximalni mife omezeno tak, aby neovlivnilo jadernou bezpe€nost (napf. spojeni
funkce kandlli pro méfeni vykonu a rychlosti zmény vykonu se piipousti, pouziti
vykonnych prvkl ochranného systému pro jiné funkce je neptipustné).

Ochranny systém musi byt feSen a nastaven tak, aby nemohlo dojit k pfekroceni
projektovych limitd ani pii chybné fidici funkci. Ochranné funkce systému fizeni
a ochrany musi byt nadfazeny fidicim funkcim tohoto systému a c¢innosti obsluhy
vyzkumného jaderného zatizeni.

3.2.5 Signaliza¢ni funkce systému fizeni a ochran

)

Signaliza¢ni funkce musi systém plnit pro podavani téchto tii typl signalt v dozorné
reaktoru:
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(@)

a) bezpecnostni (havarijni) signaly pii dosaZeni limitni hodnoty piislusné veli¢iny, pii
niz zasahuje ochranny systém, vcetné dosazené resp. piekrocené hodnoty; tato
signalizace by méla byt svételna a zvukova. Zvukova signalizace by meéla byt
Vv tomto piipadé¢ podévana i v hale reaktoru, pfipadné¢ v dalSich technologickych
prostorach. Je zadouci, aby v pfipadé kumulace signalli bylo mozno urcit jejich
¢asovou posloupnost,

b) varovné signaly pied pfiblizenim hodnoty pfislusné veli¢iny k limitni hodnoté, pii
niz zasahuje ochranny systém; rozdil mezi hodnotou vedouci k podéani varovného
signalu a limitni hodnotou ma byt volen tak, aby obsluha mohla provést potfebnou
zménu stavu reaktoru. Identifikace varovnych signalii se ¥idi obdobnym principem
jako u bezpecnostni (havarijnich) signalizace. Varovna signalizace by m¢éla byt
svételna a zvukova,

c) informativni signaly, které podavaji informace o hodnotach parametrii a stavu
zafizeni dulezitych pro bezpecnost, vybranych technologickych okruhli a zafizeni
apod. (napt. dosazeni koncovych poloh ¢idel a vykonnych prvki systému fizeni
a ochrany, vySka hladiny moderatoru v aktivni zéné, tlak rozvodech tlakového
vzduchu, napdjeni, koncové polohy neutronového zdroje, dosazeni nastavenych
hodnot trovné radiace apod.); tato signalizace by méla byt svételna.

Jednotlivé typy signalii, uvedené v predchozim odstavci, musi byt zfetelné odliseny.

3.2.6 Dozorna

1)

(@)
(3)

3.2.7

(1)

@)

Vyzkumné jaderné zafizeni musi byt vybaveno dozornou, odkud je lze bezpecné
a spolehlivé kontrolovat a ovladat v normalnim, abnormélnim provozu 1 v havarijnich
podminkach.

Dozorna musi byt feSena tak, aby z hlediska ochrany pracovnikli umoznovala pfistup,
bezpecny pobyt a jeho zdravotni nezadvadnost 1 v havarijnich podminkéch.

ReSeni vyzkumného jaderného zafizeni musi umozZnit odstaveni reaktoru 1 v pfipade,
stane-li se dozorna nepouzitelnou.

Indikace polohy vykonnych prvkt

Ridici vykonné prvky systému fizeni a ochrany musi byt opatieny zafizenim pro
indikaci a signalizaci jejich stavu (napf. poloha, mnozstvi) a jeho koncovych
(hraniénich) hodnot odvozenych pokud moZno piimo z jejich okamzit¢ho stavu.
Signalizace musi byt zavedena do dozorny.

Vykonné prvky ochranného systému reaktoru musi byt opatieny zafizenim pro piimou
indikaci a signalizaci alespon:

a) pripravenosti k ochrannému zasahu (napf. horni poloha bezpecnostnich

(havarijnich) ty¢i),

b) stavu po ochranném zasahu (napi. dolni poloha bezpe¢nostnich (havarijnich) tyc¢i).

3.2.8 Zalohovani elektrickych napéjecich systémil

)

Vyzkumny i experimentdlni reaktor musi byt opatfen zalohovym napdjecim systémem
elektrického napéti umoznujicim pii ztrat€ vnéjSiho napajeni po dobu stanovenou
projektem zachovani:
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@)
3)

(4)

a) vsSech funkci systému Fizeni a ochrany a nejméné dvou méficich kanald pro méteni
vykonu a méfeni rychlosti zmény vykonu,

b) vSech dilezitych funkci dalSich zafizeni duleZitych pro bezpe¢nost,
¢) vsech dulezitych funkci systému signalizace a dozimetrického systému.
Po uplynuti doby stanovené projektem musi dojit k bezpecnému odstaveni reaktoru.

Zalohové napajeni nemusi byt nutné¢ bezpauzové, piipadnd pauza by vSak méla byt
omezena na dobu nezbytné nutnou pro piepnuti.

Vyzkumné jaderné zafizeni musi byt opatfeno pro piipad celkové ztraty napdjeni
nouzovym zdrojem energie, jenZ umozni:

a) spolehlivou kontrolu zastaveni reaktoru, pficemz po zastaveni reaktoru po dobu
stanovenou projektem ma byt zabezpecena:

i)  funkce koncovych ukazatelti vykonnych prvki systému fizeni a ochrany v¢etné
ptislusné ¢asti systému signalizace,

i) funkce ukazatelti hodnot dulezitych parametri charakterizujicich stav aktivni
zony vcetn€ piislusné ¢asti systému signalizace,

b) po nezbytné nutnou dobu odvod zbytkového tepla a kontrolu odvodu tepla.

3.2.9 Kontrola funkéni ¢innosti

(1)

@)

Systém fizeni a ochrany musi byt schopen provérky funkéni schopnosti, kontroly
nastaveni a kontroly stavu zatizeni dulezitych pro bezpe€nost. Vychozi provérka ma byt
V plném rozsahu provadéna vzdy pied zahajenim uvadéni reaktoru do kritického stavu a
jeji uspesné ukonceni je pro tuto ¢innost nutnou podminkou. Tato provérka mulze byt
provadéna ru¢né nebo automaticky, avSak dal$i postup uvadéni reaktoru do kritického
stavu by mél byt podminén kontrolou Uspé&snosti a uplné provérky. Tato kontrola musi
byt zabezpecena technickymi prostiedky, které nemé obsluha moZnost obejit.

Systém fizeni a ochrany musi byt vybaven k provadéni dalSich kontrol funkéni ¢innosti,
nastaveni a stavu zafizeni dilezitych pro bezpecnost i ve vSech provoznich stavech,
rozsah téchto kontrol vSak nemusi dosahovat Grovné vychozi provérky. Provadéni
kontrol nesmi ohrozit nebo omezit ochranné funkce systému.

3.2.10 Neutronovy zdroj

1)

(2)

3)

Uvadeéni experimentalniho reaktoru a kritického souboru do kritického stavu musi byt
provadeéno vyhradné pomoci neutronového zdroje.

Nejsou-li signaly neutronovych cidel dostate¢né, musi byt uvadéni vyzkumnych
reaktord do kritického stavu provadéno rovnéZ s neutronovym zdrojem.

Neutronovy zdroj musi byt dimenzovan a umistén tak, aby:

a) v pracovni poloze neutronového zdroje davala neutronova cidla systém fizeni
a ochrany dostate¢ny signal jiz pfi mnozstvi paliva a moderatoru v aktivni zoné
(vCetné reflektoru) odpovidajicim 2/3 kritického mnozstvi,

b) zména signalu neutronovych ¢idel byla dostatecné citliva ke zméné reaktivity,

C) aby signaly dostate¢né reprezentovaly vykon reaktoru i jeho ¢asové zmény.
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3.2.11 Spojovaci systémy

1)

V z4jmu omezeni pravdépodobnosti nespravnych cinnosti a chybnych manipulaci ze
strany obsluhy je nutno zabezpecit vhodné telekomunikacni spojeni (telefony,
dispecink, primyslova televize) dozorny s ostatnimi mistnostmi technologického
zafizeni, pfipadné¢ vzajemné spojeni mezi dulezitymi technologickymi
a experimentalnimi prostorami.

3.3 Systémy chlazeni vyzkumnych reaktori

3.3.1 Pozadavky na projekt priméarniho chladiciho okruhu

1)
@)

(3)

(4)

Chladici okruh musi byt projektovan tak, aby zajistoval chlazeni aktivni zony v souladu
s vypocty provedenymi a analyzovanymi v bezpe¢nostni zprave.

Chladici systém musi byt projektovan s ohledem na moZznost provadét jeho udrzbu,
inspekce a testovani a tak, aby dovoloval provadét preventivni periodické prohlidky
a zkousky tésnosti (rozvoje trhlin a kiehnuti materiala.).

Chladici systém reaktoru musi po dlouhou dobu spolehlivé plnit zakladni funkci
pfenosu tepla z palivovych soubori do mista jeho ptedéani (chladici véze, sekundarni
vymeénik a pod.).

Primarni okruh a jeho pomocné, kontrolni a ochranné systémy se musi fesit tak, aby
V normalnim a abnormalnim provozu:

a) byla s dostatecnou rezervou zajisténa pozadovana pevnost, zivotnost a funkéni
spolehlivost vSech jejich Casti a zatizeni,

b) nedochazelo k nepfipustnym uniktim chladiva,

€) byly dostatecné odolné proti vzniku a rozvoji poruch.

3.3.2 Projekt primarniho okruhu

1)

(2)

Projekt primarniho okruhu musi:

a) stanovit materialy ovéfené pro tyto ucely a odpovidajici ptisluSnym piedpisiim,
technickym normam nebo technickym podminkam,

b) dolozit teoretickym vypoftem a experimentdlnim ovéfenim dostatecné
dimenzovani,

C) obsahovat rozbor meznich stavii vzhledem ke vzniku a $ifeni poruch,

d) stanovit zplsob prukazu jakosti vyroby a montdze dostupnymi modernimi
metodami a stanovit zpusob priikazi pozadované té€snosti.

ReSeni primarniho okruhu musi uvazit vlivy normélniho a abnormélniho provozu
a havarijnich podminek, které mohou vést k jeho poskozeni a poskozeni paliva.

3.3.3 Kontrola stavu priméarniho okruhu za provozu

)

Primarni chladici okruh musi byt navrzen tak, aby bylo mozné po celou dobu provozu
vyzkumného jaderné¢ho zafizeni provadét periodicky nebo nepfetrzité kontrolu jeho
stavu a zkousky nutné pro ovéteni jaderné bezpecnosti.
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(2) Projekt primarniho okruhu musi stanovit:

3)
b)

podminky, metody a program kontroly a drzby za provozu,

kritéria pro hodnoceni kontroly a vysledkt zkousek.

3.3.4 Systém dopliiovani a CiSténi chladiva

(1) Systém dopliovani chladiva musi byt navrzen tak, aby byl schopen kompenzovat jeho
uniky a objemové zmény pii normalnim a abnormalnim provozu.

(2) Systém cisténi chladiva musi byt feSen tak, aby byl schopen udrzet parametry chladiva
primarniho okruhu pozadované projektem za normalnich a abnormalnich provoznich
podminek.

3.3.5 Odvod zbytkového tepla

(1) Odvod zbytkového tepla musi byt navrzen tak, aby pii zastaveném reaktoru parametry
palivovych soubort byly vzdy pod limity specifikovanymi v bezpe¢nostni dokumentaci.

3.3.6 Projekt sekundarniho okruhu

(1) Projekt sekundarniho okruhu musi zajistit:

a)
b)

spolehlivy odvod tepla z primarniho okruhu,

zabranit iniklim nebo minimalizovat pfipadné uniky ze sekundarniho okruhu.

3.4 Systémy ochran pred ionizujicim zarenim

3.4.1 Monitorovani ionizujiciho zafeni a radioaktivnich latek

(1) Pii provozu vyzkumného jaderného zafizeni musi byt zajist€no osobni monitorovani,
monitorovani pracovisté, vypusti a okoli, zejména pak:

a)

b)

f)

monitorovani expozi¢niho ptfikonu dozimetrickym systémem v bézné pfistupnych
prostorach v mistech, kterd jsou reprezentativni pro jeho urceni, pfenos udaji
dozimetrického systému do dozorny, kde ma byt k dispozici trvald informace, aby
bylo mozno v¢as zah4jit ochrannd opatteni,

individudlni monitorovani zevniho ozafeni osobnimi dozimetry, jejich
vyhodnocovéani a individudlni monitorovani vnitini kontaminace radioaktivnimi
latkami,

meéfeni expozi€nich pfikond pfenosnymi méfidly v mistech, kterd nejsou bézné
pfistupna a v havarijnich podminkach,

méfeni povrchové kontaminace a vybaveni pro dekontaminaci,

pro vyzkumné reaktory meétfeni objemovych aktivit, identifikace radioaktivnich

latek v bézné pristupnych prostorach a v prostorach, v nichz je nutnd vcasna detekce
uniku radioaktivnich latek, véetné pfenosu méfenych udajii do dozorny,

odbér, zpracovani a hodnoceni vzorkli radioaktivnich latek z rlGznych
technologickych okruhi,
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g) monitorovani okoli vyzkumného reaktoru, umoznujici priabézné hodnoceni ozafeni
obyvatelstva z radioaktivnich vypusti za normélniho a abnormdalniho provozu
a dostatecn¢ rychly odhad a upfesnéni ozafeni obyvatelstva za havarijnich
podminek.

(2) Zaftizeni a systémy pro méfeni uvedena v odstavci 1 musi mit vyhovujici rozsah méfeni
davek a expozic, davkovych a expozi¢nich piikoni vSech druhii a energii zéfeni
prichazejicich v ivahu.

3.4.2 Ventila¢ni a filtracni systém

(1) Reseni vyzkumného jaderného zafizeni musi za normalniho a abnormalniho provozu:

a) =zabranit rozptylu a nekontrolovanému tniku plynnych radioaktivnich latek
a aerosolu,

b) udrzet objemové aktivity v jednotlivych prostorach tak, aby v souladu s pozadavky
pristupnosti nebyly piekroceny stanovené zakladni limity pro pracovniky se zdroji
Vv disledku vnitiniho a vnéjSiho ozateni,

C) udrzet radioaktivni vypusti do okoli pod meznimi hodnotami stanovenymi
v dokumentaci dle Zakona,

d) wudrzet ptedepsané klimatické podminky.

(2) Pozadavky odstavce 1 musi byt zajistény vhodnym ventilatnim a filtraénim systémem
s dostate¢né u€innymi a vyménnymi filtry.

(3) Reseni ventila¢niho a filtradniho systému musi spliiovat kritérium jednoduché poruchy.

(4) 'V havarijnich podminkach do rozsahu maximalni projektové nehody by mél ventilaéni
a filtracni systém splnovat pozadavky Vyhlasky SUJB €. 318/2002 Sb.

3.4.3 Vypusti radioaktivnich latek do okoli
(1) Piiprovozu vyzkumného jaderného zafizeni musi byt zajisténo:
a) fizeni a monitorovani plynnych a kapalnych radioaktivnich vypusti tak, aby nebyly
prekroceny limity, stanovené ve Vyhlasce SUJB €. 307/2002 Sb.,
b) stalé sledovani aktivity jednotlivych slozek radioaktivnich vypusti,

C) zjistovani aktivit nejzavaznéjsich slozek a dodatecné urceni aktivit vSech slozek
uniku radioaktivnich latek v havarijnich podminkéch,

d) bezpecna manipulace s pevnymi radioaktivnimi materialy, které vznikaji pfi
normalnim a abnormélnim provozu a v havarijnich podminkéch a jejich skladovani
po potiebnou dobu.

3.5 Experimentalni zafizeni

(1) ReSeni, vyroba a umisténi experimentalniho zafizeni v&etné jeho stavebnich &asti
a nosnych konstrukci nesmi omezovat spravné a spolehlivé plnéni funkci vSech zatizeni
dalezitych pro bezpecnost, zejména systému fizeni a ochrany. Experimentélni zatizeni
je soucasti vyzkumného jaderného zatizeni.

(2) Vsechna experimentalni zafizeni umisténa do reaktoru nebo pfimo s nim spojena musi
byt projektovana podle stejnych predpisti a pravidel jako vlastni reaktor. Dale musi byt
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(3)

(4)

()
(6)

(7)

pln¢ kompatibilni z hlediska pouzitych materiall, strukturdlni integrity a radiacni
bezpecnosti.

Ochranné systémy experimentalniho zatizeni musi byt projektovany tak, aby chranily
jak experimentalni zafizeni, tak reaktor pfed nebezpe¢nymi udélostmi vznikajicimi na
experimentalnim zafizeni.

Kazdé nové experimentalni zafizeni musi byt analyzovano z hlediska vlivu na jadernou
bezpecnost vyzkumného jaderného zafizeni. Jestlize ma experimentadlni zafizeni
vyznamny vliv na jadernou bezpe¢nost vyzkumného jaderného zafizeni, musi byt
hodnoceni piedloZeno k posouzeni Utadu s zadosti o povoleni podle § 9 odst. (1) pism.
f) Zékona.

Jakékoliv upravy na experimentdlnim zafizeni musi byt provedeny podle stejnych
pravidel a postupti jako piivodni experimentélni zatizeni.

Pouzivani a provozovani experimentalniho zafizeni musi byt provadéno podle
pisemného piedpisu. Piedpis musi pfedevsim akceptovat vliv experimentalniho zatizeni
na reaktivitu.

Vystavba a provoz experimentalni zafizeni musi byt optimalizovany z hlediska
minimalizace radiacni expozice personalu.
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4 PROVOZ VYZKUMNYCH JADERNYCH ZARIZENI

4.1 Priprava k uvedeni vyzkumného jaderného zarizeni do provozu

4.1.1 Obecna ustanoveni tykajici se jaderné bezpecnosti

1)

@)

3)

(4)

()

(6)

Vyzkumné jaderné zafizeni se uvadi do provozu nebo provozuje podle programu
uvadéni do provozu nebo podle provoznich predpist a v souladu s limity a podminkami
bezpeéného provozu, schvalenymi Utadem a pouze v rezimech uvazovanych projektem
a bezpecnostnimi zpravami. Pti vzniku odchylky od pfedepsaného pribchu, pii vzniku
situaci nebezpecnych z hlediska jaderné bezpecnosti v pritbéhu provadéni zkousSek pii
uvadéni zatizeni do provozu nebo pfi jeho provozu je nutné ucinit nezbytné manipulace
a opatfeni tak, aby bylo jaderné zafizeni neprodlen¢ uvedeno do bezpecného,
stabilizovaného a kontrolovan¢ho stavu. V ptipadé vzniku takové situace je mozné
pokracovat v uvadéni do provozu nebo provozu az po vyjasnéni a odstranéni pficin,
které vedly ke vzniku takové situace.

Vyzkumné jaderné zatizeni se uvadi do provozu a provozuje na zakladé rozhodnuti
Utadu. Pedpokladem vydani rozhodnuti — povoleni provozu je schvaleni dokumentace
pozadované Zakonem (limity a podminky, program zabezpefovani jakosti, program
provoznich kontrol apod.).

Uvéadénim do provozu se rozumi cinnosti zaméfené na oveéfovani a osvojovani
vyzkumného jaderného zatizeni. Sestava:

a) z pripravy k uvedeni do provozu,
b) =z vlastniho uvedeni do provozu, které zahrnuje:

i) fyzikalni spousténi, skladajici se ze dvou etap; jeho zakladni etapou je
provedeni prvniho kritického experimentu,

i) u vyzkumnych reaktord navazuje na fyzikalni spousténi energetické spousténti,
které je ukonCeno provozovanim na nomindlnim vykonu pii dodrZeni
projektovych parametrti.

Za uspesné uvedeni vyzkumného jaderného zatizeni do provozu se povazuji:

a) u experimentalnich reaktord a kritickych souborti splnéni kriterii spésnosti
fyzikalniho spousténi, kterd oveétuji splnéni podminek pro zahdjeni zkuSebniho
provozu,

b) u vyzkumnych reaktort splnéni kriterii GspéSnosti fyzikalniho a energetického
spousténi, kterd oveétuji splnéni podminek pro zahéjeni zkusebniho provozu.

Po celou dobu uvadéni jaderné¢ho zatizeni do provozu a pfi jeho provozu musi mit
drzitel povoleni k uvadéni jaderného zatizeni do provozu nebo k provozu ( dale jen
,drzitel povoleni ) ptehled o aktudlnim stavu zafizeni a musi mit jaderné zatizeni pod
kontrolou.

Provadéni Cinnosti dulezitych z hlediska jaderné bezpecnosti je mozné pouze podle
pisemnych ptikazti a provozni dokumentace a programd. Jejich zpracovani a vydavani
je v souladu s pozadavky stanovenymi zvlaitnim piedpisem (Vyhlaska SUIB ¢.
132/2008 Sb., o systému jakosti pfi provadéni a zajistovani ¢innosti souvisejicich s
vyuzivanim jaderné energie a radiacnich Cinnosti a o zabezpeCovani jakosti vybranych
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zafizeni s ohledem na jejich zafazeni do bezpe€nostnich tfid). Musi byt pfedem
provéteno a dolozeno, Ze tyto ¢innosti jadernou bezpecnost neporusi ani neohrozi.

4.1.2 Programy uvadéni do provozu

1)

@)

Kazda etapa uvadéni jaderného zafizeni do provozu se provadi podle predem

vypracované¢ho etapového programu. Etapovy program se zpracovava tak, aby bylo

zajisténo, zZe:

a) etapovy program pokryva vSechny dulezité Cinnosti tykajici se vybranych zafizeni,
které budou provadény v dané etapé,

b) zkouskami budou postupné provéiena veskera zafizeni a ovéfeny vybrané
projektem uvazované rezimy a charakteristiky,

Cc) manipulace na zafizeni a realizace zkouSek bude provedena odborné
kvalifikovanym personalem,

d) jednotliva zafizeni budou postupné zkousena tak, aby byly vytvafeny podminky pro
zkousky dalSich celki a UspéSné komplexni funkéni ovéfeni celého jaderného
zatizeni pted zah4jenim zkuSebniho provozu.

Etapovy program obsahuje:
a) cil a popis provedeni praci dané etapy,
b) vzajemné Casové a logické vazby mezi jednotlivymi ¢innostmi dané etapy,
c) pozadavky na pfipravenost technologie a energii,
d) kriteria uspésnosti hodnoceni jejich splnéni,
e) popis pocateéniho a kone¢ného stavu etapy,
f) organizacni a personalni zajisténi dané etapy,
g) zpusob piechodu do dalsi etapy,
h) seznam dil¢ich programii, které pro jednotlivé ¢innosti obsahuji zejména
i) cil, popis a metodiku provedeni jednotlivé ¢innosti,
i) pozadavky na piipravenost technologie a energii,
i) kriteria uspé$nosti a metodiku hodnoceni jejich splnéni,
iv) pocatecni a kone¢ny stav pro danou ¢innost,

V) organizacni a persondlni zajisténi ¢innosti.

4.1.3 Manipulace s jadernym palivem

(1)

(2)
3)

Manipulace s palivem je proces, pii kterém dochazi k pfemisténi nebo vyméné,
transportu, skladovani nebo vkladani do obalu ozarenych nebo neozatenych palivovych
souborl v objektu vyzkumného jaderného zatizeni. Pro tento proces musi byt zpracovan
zvlastni pracovni ptedpis. Manipulace s palivem mimo objekt vyzkumného jaderného
zafizeni se ¥idi zvlastnim piedpisem Utadu (Vyhlagka SUJB &. 317/2002 Sb).

Vy3se uvedeny piedpis ptipravi a vyda drzitel povoleni a schvaluje Utad.
Ptedpisy-programy pro jednotlivé ¢innosti obsahuji:
a) postup jednotlivych ¢innosti,
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(4)

()

(6)

(7)

(8)

b) pozadavky na pfipravenost zafizeni a systémd,

C) organizacni opatieni k zajiSténi jaderné bezpecnosti a dopliiujici opatieni, ktera
nejsou v provoznich predpisech,

d) dalsi pisemné informace (napt. o stavu skladovani paliva, véetné identifikac¢nich
udaja, atd.).

Jaderna bezpecnost pii manipulacich s palivem se zajist'uje zejména:

a) pouzivanim pouze predepsaného zatizeni a kontrolou jeho stavu,

b) spravnym provozem zafizeni a technologie pouzivané pro manipulace,

¢) dodrzovanim pravidel pro zaji$téni jaderné bezpecnosti a predpist pro tyto prace,

d) kontrolou stavu aktivni zony, zejména polohy resp. koncentrace absorbatort,
mnozstvi moderatoru a hustoty neutronového toku,

e) kontrolou operaci pfi pfemist'ovani paliva,
f) profesni kvalifikaci.

Pfi manipulaci a skladovani paliva musi byt rozmisténi paliva zabezpeceno tak, aby
byla zajiSténa podkritiénost nejméné 7 Bef, v podminkach optimalni moderace
podkriti¢nost nejméné 3 Pef.

Kazda jednotliva operace spojena s premistovanim cerstvého, ozareného nebo
vyhotelého paliva musi byt zaznamenana v deniku s uvedenim pfijatych bezpecnostnich
opatieni a mista, kde se toto palivo nachazi.

Pfi manipulaci a skladovani ozafeného paliva musi byt realizovana takova opatieni,
kterd omezuji moznost poruSeni hermeti¢nosti paliva a jeho roztaveni vlivem
zbytkového tepla.

Ptepravu cCerstvého, ozafeného nebo vyhotelého paliva mozno provadét pouze v typove
schvalenych obalovych souborech v souladu s ustanovenim § 23 Zakona a Vyhlasky
SUJB ¢. 317/2002 Sh.

4.1.4 Limity a podminky

1)

(2)

(3)
(4)

Limity a podminky obsahuji zejména cil a ucel limitni podminky, soubor udaji
0 pripustnych parametrech zafizeni dulezitych pro jadernou bezpecnost a jejich
nastaveni, limitni podminku, rozsah platnosti, poZzadavky na provozni schopnost
zafizeni a €innost pracovnikll v jednotlivych provoznich reZimech, kontrolni poZadavky
a organizaéni opatieni. Tvorba limitli a podminek se fidi zvlaitnim piedpisem Utadu
(Vyhlaska 106/1998).

Limity a podminky jsou ¢lenény na bezpecnostni limity, nastaveni parametri systému
fizeni a ochrany, limity a podminky pro reZimy normalniho provozu, kontrolni
pozadavky a organiza¢ni opatieni, zdivodnéni limiti a podminek bezpe¢ného provozu.

Limity a podminky jsou navrzeny tak, aby pokryvaly vSechny piedpokladané provozni
rezimy reaktoru, které jsou analyzované v platné bezpecnostni dokumentaci.

Limity a podminky pro dané rezimy se tykaji rovnéZ zatizeni, kterd jsou za normalniho
provozu pouze v pohotovosti a pfipravena zasdhnout v piipad¢ abnormalniho provozu
a havarijnich podminek. Jelikoz se jedna o hodnoty parametrti v riaznych provoznich
rezimech, jejichz konkrétni veli€iny jsou zavislé na vykonu vyzkumného jaderného
zafizeni, m¢ly by byt zvlast’ vyjaddieny pro rezimy provadéni zdkladniho kritického
experimentu, provozu, dochlazovani, vymény paliva apod.
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()

(6)

Limity a podminky se urcuji pro jednotlivé etapy uvadéni do provozu. Dale se limity
a podminky pravideln¢ reviduji a upravuji podle dosazeného vyvoje techniky
(modernizace vyzkumného jaderného zafizeni, experimentalnich zafizeni, apod.)
a ziskanych zkuSenosti. Schvalovani limit a podminek a jejich zmén se fidi Zakonem.

Pokud dojde k odchyleni od schvélenych limithh a podminek, postupuje drzitel povoleni
(provozovatel) podle ustanoveni Zékona. Vzdy provede rozbor naruseni limitd
a podminek a navrhne opatieni k vylouceni jeho opakovani.

4.1.5 Prtiprava k zahajeni uvadéni do provozu

1)

@)

(3)
(4)

Ptipravou k uvedeni vyzkumného jaderného zatizeni do provozu se rozumi systémové
ovéfeni funkcnich schopnosti jednotlivych zatizeni v neaktivnich podminkach. V rdmci
pripravy uvadéni vyzkumného jaderné¢ho zafizeni do provozu se provede zhodnoceni
stavu jakosti zafizeni, jakosti montdZze a individudlnich a komplexnich zkousek
Vv souladu s pfisluSnym programem zabezpeceni jakosti.

Pted zah4jenim uvadéni vyzkumného jaderného zatizeni do provozu musi byt z hlediska
jaderné bezpecnosti:

a) schvalena dokumentace dle Zakona a programy jednotlivych etap uvadéni do
provozu,

b) schvalena technicka a provozni dokumentace,
€) naplnén stav pracovnikli a ukoncen jejich vycvik.

Ptiprava se provadi podle samostatnych programi, které predklada drzitel povoleni
(provozovatel) ke schvaleni Utadu.

Uvadéni do provozu, které¢ se déli na etapy, se fidi programem, jenz zahrnuje pro
kazdou etapu:

a) stanovené limity a podminky, provadéné experimenty, jejich vychozi hodnoty
| predpokladané vysledky a kritéria jejich pfijatelnosti, jakozto piedpoklad pro
zahajeni dalsi etapy,

b) jeji organizaéni zaji$téni s uvedenim osoby nebo utvaru zodpovédného za provedeni
jednotlivych experimentil, pozadavky na pracovniky, spoluticast dalSich osob atd.

4.2 Fyzikalni spousténi

4.2.1 Ptipravenost k fyzikalnimu spousténi

1)

Do zahijeni fyzikalniho spousténi, tj. pfed zavezenim jaderného paliva do aktivni zony
reaktoru, musi byt pfipraveny s potvrzenymi doklady o pfipravenosti, zejména:

a) reaktor (aktivni zona, hlavni technologické okruhy apod.),
b) dozorna,

C) systém fizeni a ochrany,

d) standardni spoustéci zafizeni,

e) systém méfeni a regulace technologickych parametri,

f) neutronovy zdroj,
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9)
h)

nestandardni spoustéci zafizeni,

zafizeni pro manipulace (pfepravu, zavazeni, vyjimani Cerstvého a ozafené¢ho)
s palivem,

sklad Cerstvého a ozareného paliva,
systém dozimetrické kontroly,
ventilacni a filtracni systém,
systém elektrického napéjenti,
systém signalizace,

telefonni a komunikacéni systém,
protipozarni systém,

systém fyzické ochrany,

systém Cisténi chladiva.

4.2.2 Dokumentace k zah4jeni fyzikalniho spousténi

1)

Dokumentaci tvorfi:

a)
b)

9)

h)

)

K)

limity a podminky pro fyzikalni spousténi,

program fyzikdlniho spousténi, v némz je uréen postup zavazeni reaktoru palivem,
dosazeni kritického stavu, rozsah a popis experimentl, a poradi jejich provedeni.
Program fyzikalniho spousSténi obsahuje kromé jiného ocekavané hodnoty
kritickych parametri, kritickych poloh vykonnych prvkl systému fizeni a ochrany,
jejich diferencidlni a integralni uc¢innost, zhodnoceni reaktivity paliva, absorbatora
v aktivni zong atd.

metodiky provadéni experimenti v prubéhu fyzikalniho spousténi,
provozni piedpisy pro zafizeni a systémy nutné pro fyzikalni spousténi,
doklady o havarijni ptipravenosti,

predpis pro zajisténi jaderné bezpe€nosti ptfi provadéni fyzikdlniho spousténi
(v€etné manipulaci s palivem),

predpis pro zajisténi jaderné bezpe€nosti pii skladovani Cerstvého a ozafeného
paliva,

provozni dokumentace a zadznamy (provozni deniky, knihy provoznich zaznami,
provozni protokoly apod.,

protokoly o vyzkousSeni a doklady o pfipravenosti zafizeni,

soupis zmén souvisejicich s jadernou bezpecnosti oproti feSenim obsazenym
V pfedprovozni bezpecnostni zprave,

osvédceni o zkouSkach pracovnikll (s uvaZenim zvlaStnosti praci pii fyzikalnim
spousténi) a doklady o Skoleni, opravnéni a povéfeni pracovnikid k cinnostem
spojenym s vykonem funkce,

smérnice pro ¢innost pracovnikd,
souhrnny doklad o pfipravenosti vyzkumného jaderného zafizeni k fyzikalnimu

spousténi.
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4.2.3 Kontrola ptipravenosti vyzkumného jaderného zatizeni k zahajeni fyzikalniho

1)

(2)

3)

(4)

()

spousténi
Kontrolu pfipravenosti vyzkumného jaderného zatizeni k fyzikdlnimu spousténi
provadi:
a) drzitel povoleni (provozovatel),
b) Utad.
Drzitel povoleni (provozovatel) provetuje:
a) zda provedené prace jsou v souladu s feSenim obsazenym v dokumentaci,

b) protokoly o vyzkouseni a doklady o pfipravenosti zafizeni podle odst. 4.2.2 tohoto
Navodu,

€) existenci pozadované dokumentace,
d) existenci protokold o provedeni kvalifika¢nich zkousek pracovniku,
e) pripravenost pracovniki k fyzikalnimu spousténi podle stanoveného programu.

Po provedené kontrole vypracuje a schvali drzitel povoleni (provozovatel) doklad

o vysledcich kontroly, ktery je nezbytnym podkladem pro zahajeni fyzikalniho

spousténi.

Utad provéiuje:

a) pripravenost vyzkumného jaderného zatizeni k fyzikalnimu spousténi na zakladé
dokladi o ptipravenosti,

b) dokumentaci k zahajeni fyzikalniho spousténi,

c) doklady o zpusobilosti personalu vykonavat vybrané ¢innosti fyzikalniho spousténi
dilezité z hlediska jaderné bezpecnosti,

d) splnéni podminek stanovenych v pfedchozich rozhodnutich Utadu.

Na zaklad¢ vysledku provérky provedené podle ustanoveni tohoto Navodu rozhodne
Utad o vydani povoleni k zahajeni fyzikalniho spousténi, které miiZze byt vdzano na
splnéni dalSich podminek. Bez tohoto povoleni nelze fyzikalni spousténi zahajit.

4.2.4 Zasady fyzikélniho spousténi

1)
(2)
3)
(4)

()

(6)

Pti fyzikdlnim spousténi je nezbytné ziskat zejména neutronové - fyzikalni
charakteristiky reaktoru a ovéfeny fidici a ochranné funkce, které jsou na nich zavislé.
Fyzikalni spousténi reaktoru se provadi po etapach v souladu se schvalenym programem
fyzikalniho spousténi a na jeho zakladé vypracovanym €asovym planem.

V obdobi fyzikdlniho spousténi se piipousti blokovani havarijnich signald od
technologickych systémi, které nejsou pii provadéni fyzikalniho spousténi vyuzivany.
Pfi vzniku rezimu nebezpec¢ného z hlediska jaderné bezpe€nosti je nutno experimenty
fyzikalniho spousténi neprodlené pterusit a reaktor zastavit.

Veskera nafizeni, operace, provadéné experimenty a jejich vysledky jsou
zaznamenavany v deniku piikazi a v provoznim deniku, které se vedou od zahdjeni
zavazeni aktivni zOony reaktoru palivem.

Souhrnné vysledky fyzikalniho spousténi piedklada po jeho skonceni drzitel povoleni
(provozovatel) k posouzeni Utadu ve lhiité stanovené v povoleni.
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4.3 Energetické spousténi vyzkumného reaktoru

4.3.1 Prtipravenost k energetickému spousténi

1)

(2)

Pied zahajenim energetického spousténi musi byt pfipraven a projednan s Ufadem
program energetického spousténi. Program musi dokladat, ze bylo dosazeno
planovanych cili a parametrti danych projektem a ze jsou pfipraveny a provozuschopné
vSechny systémy a zafizeni vyzkumného jaderného zatizeni.

Energetické spousténi se provadi za casti nebo v tésné spolupraci drzitele povoleni,
projektanta a vyrobce — dodavatele, pfipadné investora (pokud neni totozny s drzitelem
povoleni).

4.3.2 Dokumentace k zahajeni energetického spousténi

1)

Dokumentaci tvori:
a) limity a podminky pro energetické spousténi,

b) program energetického spousténi, v némz je stanoven postup energetického
spousténi, jsou uvedeny ocekavané vykonové, teplotni a dalsi koeficienty reaktivity,
oc¢ekavanad zavislost ucinnosti vykonnych prvkll systému fizeni a ochrany na
provoznich podminkdach atd.,

c) metodiky provadéni experimentd v prib&hu energetického spousténi,
d) kompletni provozni piedpisy a provozni dokumentace,

e) doklady o zpusobilosti personalu vykonavat vybrané Cinnosti dileZité z hlediska
jaderné bezpecnosti.

f) protokoly o vyzkouseni a doklady o ptipravenosti v§ech systémil a zafizeni reaktoru
g) seznam platnych piedpisti pro vyzkumné jaderné zafizeni,
h) protokoly o vysledcich fyzikalniho spousténi,

1) souhrnny doklad o pfipravenosti vyzkumného jaderného zafizeni k energetickému
spousteni.

4.3.3 Kontrola pfipravenosti vyzkumného reaktoru k zahajeni energetického spousténi

(1)

(2)

Kontrolu pfipravenosti vyzkumného reaktoru k energetickému spousténi provadi:
a) drzitel povoleni (provozovatel),

b) Utad (prosttednictvim skupiny inspektorti jaderné bezpeénosti).

Drzitel povoleni (provozovatel) provetuje:

a) protokoly o vyzkouSeni a doklady o pfipravenosti zafizeni dokumentaci k zahajeni
energetického spousténi,

b) kvalifikaci personalu,
C) pripravenost pracovniki k energetickému spousténi podle stanoveného programu,

d) dosazené vysledky fyzikalniho spousténi.
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3)

(4)

()

Po provedené provérce vypracuje a schvali drzitel povoleni (provozovatel) protokol

o vysledcich provérky, ktery je nezbytnym dokladem pro zahajeni energetického

spousténi.

Utad provéiuje piedevsim:

a) pripravenost vyzkumného reaktoru k energetickému spousténi na zakladé dokladu
0 pfipravenosti,

b) dokumentaci k zahajeni energetického spousténi,

C) ptipravenost pracovnikl pro energetické spousténi podle stanoveného programu,

d) splnéni programu fyzikalniho spousténi,

e) splnéni podminek stanovenych v predchozich rozhodnutich Ufadu.

Na zékladé vysledku provérky provedené podle ustanoveni tohoto ndvodu rozhodne
Urad o vydani povoleni k zahajeni energetického spousténi, které¢ miize byt vazano na
splnéni dalSich podminek. Bez tohoto povoleni nelze energetické spousténi zah4jit.

4.3.4 Zasady energetického spousténi vyzkumného reaktoru

(1)

(@)
(3)
(4)
()
(6)
)

Energetické spousténi zahrnuje etapové a postupné zvySovani vykonu, stanoveni
a zpresnéni parametrli reaktoru, vyzkouSeni systémi a zatizeni, provedeni planovanych
experimentll na kazdém vykonovém stupni podle stanovené¢ho programu, ovéfovaci
zkousku na nominalnim vykonu podle stanoveného programu pfii dodrzeni projektovych
parametrt dileZitych z hlediska jaderné bezpec€nosti a rozbor ziskanych vysledk.

Energetické spousténi muize byt zahajeno na zékladé uspéSného splnéni programu
fyzikélniho spousténi a splnéni stanovenych podminek.

Energetické spousténi se provadi podle schvalen¢ho programu energetického spousténi
ktery je ptipraven v souladu s vysledky fyzikalniho spousténi.

Veskera nafizeni, operace, provadéné experimenty a jejich vysledky jsou
zaznamenavany v deniku ptikazii a v provoznim deniku.

Provozni pfedpisy a dalsi provozni dokumentace musi byt nasledné upraveny podle
vysledkl energetického spousténi.

Po uspésném provedeni programu energetického spousténi predklada drzitel povoleni
(provozovatel) Utadu ke schvaleni zpfesnéné limity a podminky pro provoz.

Souhrnné vysledky energetického spousténi predklada drzitel povoleni (provozovatel)
do tfi mésici po skonceni energetického spousténi Utadu ve formé zpravy.

4.4 Obdobi zkuSebniho provozu vyzkumného jaderného zarizeni

4.4.1 Dokumentace k zah4jeni zkuSebniho provozu

(1)

Dokumentaci tvofi:
a) limity a podminky pro provoz,

b) kompletni upiesnéné provozni predpisy a provozni dokumentace véetné seznamu
téchto predpist,
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C) upfesnény soupis zmén souvisejicich s jadernou bezpecnosti oproti feSenim
obsazenym v dokumentaci dle Zakona,

d) seznam zafizeni dilezitych pro bezpe€nost a Cetnost jejich funkénich zkouSek
a kontrol,

e) zpiesnény program provoznich kontrol schvaleny Ufadem a piislusny Program
zabezpecovani jakosti v souladu s Vyhlaskou SUJB ¢. 132/2008 Sb.

f) protokoly o zkouskach pracovniki a doklady o Skoleni a povéfeni pracovniki
k ¢innostem spojenym s vykonem funkce véetné piehledu o obsazeni smén,

g) platnou dokumentaci o havarijni pfipravenosti, pokud v ni doSlo k tpravé nebo

zmeéng.
(2) Soucasti dokumentace vedle dokumentace uvedené v odst. 1 je rovnéz

a) protokol o vysledcich:
i)  energetického spousténi u vyzkumnych reaktord,
i) fyzikalniho spousténi u experimentalnich reaktord,

b) zprava o splnéni podminek a pozadavkl stanovenych v ptedchozich rozhodnutich
Uftadu,

€) harmonogram zkusebniho provozu,

d) souhrnny doklad o pfipravenosti vyzkumného jaderného zafizeni ke zkuSebnimu
provozu.

4.4.2 Piipravenost vyzkumného jaderného zatizeni ke zkuSebnimu provozu

(1) Vyzaduji-li vysledky uvadéni do zkusebniho provozu provedeni tiprav majicich vliv na
bezpecnost vyzkumného jadern¢ho zafizeni, musi byt tyto zdokumentovany a po
odsouhlaseni Ufadem realizovany a vyzkousSeny podle pfedem stanoveného programu.

(2) Zkusebni provoz vyzkumného jaderného zafizeni lze zahdjit, jestlize vSechna zatizeni
asystémy nutné pro zajisténi spolehlivého a bezpe¢ného provozu jsou ve funkce
schopném stavu.

4.4.3 Kontrola pfipravenosti vyzkumného jaderného zatizeni k zahajeni zkuSebniho provozu

(1) K zahajeni zkuSebniho provozu provadi kontrolu pfipravenosti:
a) drzitel povoleni,
b) Utad.
(2) K zahajeni zkusebniho provozu provéiuje:
a) drzitel povoleni:
iii) protokoly o vyzkouseni a doklady o pfipravenosti zafizeni,
IV) existenci pozadované dokumentace,

V) existenci protokoli o provedeni kvalifikaénich zkouSek pracovniki ke
zkuSebnimu provozu podle stanoveného programu,

vi) dosazené vysledky energetického spousténi vyzkumného reaktoru.
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3)

b) Ufad:
1) pripravenost vyzkumného jaderného zafizeni ke zkuSebnimu provozu na
zéklad¢ dokladii o pfipravenosti,
i) dokumentaci k zahajeni zkuSebniho provozu,
iii) pfipravenost pracovniki pro zkuSebni provoz podle stanoveného programu,
IV) splnéni programu energetického spousténi vyzkumného reaktoru,
v) splnéni podminek stanovenych v pfedchozich rozhodnutich Utadu.

Po provedené provérce vypracuje drzitel povoleni doklad o vysledcich provérky, ktery
je nezbytnym podkladem pro zahajeni zkuSebniho provozu. Na zaklad¢ vysledku
provérky provedené podle ustanoveni tohoto Navodu rozhodne Utad o vydani povoleni
se zkuSebnim provozem, které mize byt vdzano na splnéni podminek. Bez tohoto
povoleni nelze zkusebni provoz zahajit.

4.5 Obdobi ,trvalého* provozu vyzkumného jaderného zarizeni

45.1 Dokumentace k zahajeni ,,trvalého* provozu

(1)
@)

Dokumentaci tvoii dokumentace uvedena v kap.4.4.1, odstavec 1 tohoto Navodu.
Soucasti dokumentace je rovnéz:

a) zprava o prub&hu a vysledcich zkusebniho provozu,

b) zprava o splnéni podminek stanovenych v ptedchozich rozhodnutich Utadu,
€) ro¢ni harmonogram provozu,

d) souhrnny doklad o pfipravenosti vyzkumného jaderného zafizeni k trvalému
provozu.

4.5.2 Pfipravenost vyzkumného jaderného zatizeni k ,,trvalému* provozu

1)

@)

VyzZaduji-li vysledky uvadéni do trvalého provozu provedeni tprav majicich vliv na
bezpecnost vyzkumného jadern¢ho zafizeni, musi byt tyto zdokumentovany a po
odsouhlaseni Ufadem realizovany a vyzkouseny podle pfedem stanoveného programu.

Trvaly provoz vyzkumného jaderného zafizeni lze zahdjit, jestlize vSechna zatfizeni
asystémy nutné pro zajiSténi spolehlivého a bezpecného provozu jsou ve funkce
schopném stavu.

4.5.3 Kontrola pfipravenosti vyzkumného jaderného zatizeni k zahdjeni ,,trvalého* provozu

1)

@)

K zahdjeni trvalého provozu provadi kontrolu pfipravenosti:
a) drzitel povoleni,

b) Utad.

K zahajeni trvalého provozu provéiuje:

a) drzitel povoleni:

i)  pfipravenost vyzkumného jaderného zafizeni k trvalému provozu,
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(3)

i) existenci schvalené dokumentace (kap. 4.4.2 a Navodu),

Iii) existenci protokoli o provedeni kvalifikacnich zkousek pracovniki
a ptipravenost pracovniki k trvalému provozu podle stanoveného programu,

IV) dosazené vysledky zkusebniho provozu.
b) Ufad:

1) pfipravenost vyzkumného jaderného zafizeni k trvalému provozu na zakladé
dokladt o pfipravenosti,

i) dokumentaci k zahajeni trvalého provozu,

iii) pfipravenost pracovniki pro trvaly provoz podle stanoveného programu,
Iv) vysledky zkusebniho provozu,

V)  splnéni podminek stanovenych v piedchozich rozhodnutich Utadu.

Po provedené provérce vypracuje drzitel povoleni doklad o vysledcich provérky, ktery
je nezbytnym podkladem pro zahdjeni trvalého provozu. Na zdkladé vysledku provérky
provedené podle ustanoveni tohoto Navodu rozhodne Utad o vydani povoleni
K trvalému provozu, které mize byt vazano na splnéni podminek. Bez tohoto povoleni
nelze trvaly provoz zahdjit.

4.6 Zasady ,trvalého* provozu vyzkumného jaderného zarizeni

4.6.1 Vybrané aspekty provozu

(1)

@)
(3)

(4)

()

(6)

Provoz vyzkumného jaderného zatizeni se realizuje podle harmonogramu, v némz jsou
stanovena 1 jeho planovana zastaveni z divodu vymény paliva, provoznich kontrol
apod. harmonogram provozu se predava pravidelné Utadu v dohodnutych intervalech.

Pii provozu musi byt vzdy znamy celkova zdsoba reaktivity, maximalni dosazitelny
prebytek reaktivity, jeho skladba a uc¢innost vykonnych prvki systému fizeni a ochrany.

K provedeni c¢innosti dilezitych z hlediska jaderné bezpe€nosti je nutno pouZit
pisemnych ptikazi, coz musi byt jednoznaéné zakotveno v provoznich ptedpisech.

Provozni predpisy:

a) se tykaji normalniho a abnormalniho provozu a musi byt v souladu s limity
a podminkami pro provoz,

b) musi byt véetnd zmén k dispozici Utadu.
Drzitel povoleni (provozovatel) je povinen zajistit:

a) pravidelné piehodnocovani a potifebné tupravy provoznich predpisi a jejich
promitnuti do provozu vyzkumného jaderného zatizeni,

b) aby v dozorn¢ byl k dispozici uplny aktualizovany soubor provoznich
a bezpecnostnich predpist.

Drzitel povoleni (provozovatel) je povinen zajistit neprodlené piedani informace Ufadu
o vzniku uddlosti nebezpecnych z hlediska jaderné bezpec€nosti, radia¢ni ochrany,
fyzické ochrany a havarijni piipravenosti. Dojde-li k mimotfadné udalosti piedavani
informaci se ¥idi Vyhlaskou SUJB ¢. 318/2002 Sh.
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Rozbory provozu a vzniklych poruch spolu s ndvrhy na opatieni je drzitel povoleni
(provozovatel) povinen provadét pravidelné. Zpravy o tom piedava Uradu
v dohodnutych intervalech.

Provozni zaznamy, které je drzitel povoleni (provozovatel) povinen vést po dobu
zivotnosti vyzkumného jaderného zatizeni, zahrnuji udaje, tykajici se zejména:

a) provozu vyzkumného jaderného zafizeni (prokazujici dodrzovéani limiti
a podminek),

b) drzby, zkousek, kontrol a oprav zafizeni a systémt,
C) programu zajisténi jakosti,
d) kvalifikace, funk¢éniho zatazeni, 1ékaiskych vysetfeni a zaSkoleni pracovnikd,

e) davkové zatéze, mérné aktivity vypusti a odpadu radioaktivnich latek a trovné
zateni v prostorach vyzkumného jaderné¢ho zatizeni.

Zaznamy, zpravy a ostatni dokumentace o provozu se archivuji po celou dobu Zivotnosti
vyzkumného jaderného zafizeni, pokud neni stanoveno piedpisy jinak. Archivace
zdravotnich zdznami a evidence davek se ¥idi zvlaitnim piedpisem (Vyhlaska SUJB
¢. 307/2002 Sh).

Provozovatel vyzkumného jaderného zatfizeni ustavuje vnitini bezpecnostni komisi pro
kontrolu dodrzovéni pozadavkil jaderné bezpecnosti, kterd ma vlastni statut a pravidelné
(zpravidla ctvrtletn€) informuje vedeni provozovatele o vysledcich své cinnosti
a v ptipadé potieby predkldda navrhy napravnych opatieni.

V souladu spozadavky § 17 Zakona piedava provozovatel vyzkumného jaderného
zafizeni Ufadu pravidelné (Ctvrtletni) zprdvy o dodrzovani podminek jaderné
bezpecnosti.

4.6.2 Zékladni kriticky experiment

1)

(2)

(3)

(4)

()

Uvéadéni vyzkumného jaderného zafizeni do neznamého kritického stavu je nutno
provadet v souladu s programem zakladniho kritického experimentu. Drzitel povoleni
(provozovatel) vypracuje ramcovy program zékladniho kritického experimentu, ktery
predlozi Utadu k posouzeni.

Pted provedenim zékladniho kritického experimentu zpracuje drzitel povoleni
(provozovatel) program zdkladniho kritického experimentu v souladu s rdmcovym
programem a pozada Utad o povoleni dle Zakona &.18/1997, §9, pism. e). Po ukonéeni
zédkladniho kritického experimentu predklada Utadu zpravu o vyhodnoceni jeho
pribéhu.

Zakladni kriticky experiment se provadi pii plné funkéni Cinnosti systému fizeni
a ochrany, standardnich zavaZecich prostfedki a dalSich nezbytnych zatfizeni pro
manipulaci s palivem. Pro zékladni kriticky experiment je nutné pouZzit minimalné jedno

zafizeni pro méfeni a vyhodnocovani reaktivity, které je nezdvislé na standardnim
systému fizeni a regulace.

Zakladni kriticky experiment je nutno provadét s neutronovym zdrojem. Rozsah pouZiti
neutronového zdroje musi byt specifikovan v programu zakladniho kritického
experimentu.

Pti provadéni zékladniho kritick¢ého experimentu je nutno rozsifit standardni sménu
0 vedouciho spoustéci skupiny nebo kontrolniho fyzika.
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Vychozi stav aktivni zony (paliva, moderatoru, reflektoru, ptipadné dalSich slozek), ma
byt volen tak, aby nebyly ptekroCeny 2/3 ocekavané kritické uréené¢ ovéfenym
vypoctovym programem. Dalsi zmény aktivni zony musi byt provadény po krocich tak,
aby extrapolaci sledovanych parametrii bylo mozno dostate¢né piesné stanovit
ocekavany kriticky stav.

Po dosazeni podkriticnosti vsazky 7 Bef vzhledem k ocekdvanému kritickému stavu je
dalsi zvySovani reaktivity povoleno provadét pridavanim pouze jednoho palivového
souboru v jednom kroku nebo po krocich se zménou reaktivity < 0,7 Bef.

Zakladni kriticky experiment se povazuje za ukonceny, jestlize podkriticnost vsazky
vzhledem k ocekdvanému kritickému stavu je mensi nez 0,7 fef. Dalsi zvySovani
reaktivity se provadi standardnim zptsobem jako pii uvadéni reaktoru do znamého
kritického stavu.

Ve vSech fazich provadéni zékladniho kritického experimentu je nutno dodrZovat
predepsané podminky pro rychlost zmény reaktivity, peclivé sledovat zejména hodnoty
parametr, jimiz se provadi zmeéna reaktivity, udaje meéficich kandll a dalsi
signalizované parametry, spravnost funkce systému fizeni a ochrany a dalSich
pouzivanych technologickych a experimentalnich zatizeni apod.

4.6.3 Vymeéna paliva

1)

(@)
(3)

Zmeéna konfigurace aktivni zony na konfiguraci, kterd byla na reaktoru jiz v minulosti
provozovana, neni povazovana za vymeénu paliva a neni nutné pro ni provadéet zakladni
kriticky experiment. V minulosti provozované konfigurace aktivni zony je nutné
evidovat po celou dobu Zzivotnosti, véetn¢ vysledki kritického experimentu a povoleni
Utadu. Zména konfigurace aktivni zony se oznami Utadu v piedstihu.

Pti vymeéné paliva v aktivni zon€ musi byt provadéna systematicka kontrola kladného
prebytku reaktivity.

Prvni dosazeni kritick€ého stavu po vyméné paliva se provadi podle odst. 4.5.2. tohoto
Névodu.

4.6.4 Udrzba, zkousky a kontroly

(1)

(2)

(3)

(4)

Drzitel povoleni zajiStuje vypracovani predpisi pro Udrzbu, zkouSky a kontrolu
komponent vyzkumného jaderného zafizeni a predkladd je Utadu ptfed zahajenim
zkuSebniho provozu i s pldnem pro periodické provadéni udrzby, zkousek a kontrol.

Udrzba, zkousky a kontroly zafizeni dilezitych pro bezpegnost musi mit takovou
technickou tiroven a Cetnost, aby bylo zajisténo, ze spolehlivost a funkce téchto zatizeni
je v souladu s vyhlaskou ¢. 132/2008 Sh.

Drzitel povoleni je povinen zajistit v prib&hu provadéni udrZzby, zkousek a kontrol
dodrzovani limitl a podminek a pfiméfenou uroven jaderné bezpecnosti vyzkumného
jaderného zatizeni.

Piikaz k provadéni udrzby, zkouSek a kontrol na instalovaném zafizeni nebo
k demontazi zafizeni za ucelem udrzby nebo k opétnému instalovani zafizeni po
provedené udrzbé vydava odpovédna osoba za provoz vyzkumného jaderné¢ho zatizeni
ato s ohledem na zajiSténi piiméfené urovné jaderné bezpecnosti danou limity
a podminky.
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Pro udrzbu, zkousky a kontroly musi existovat program vychazejici ze zavéra
pfedprovozni bezpe€nostni zpravé. Tento program musi zajiStovat, Zze v prubchu
provadéni vySe uvedenych cCinnosti nebude nepfijatelné snizena jadernd bezpecCnost
vyzkumného jaderného zatizeni.

Odpovédnd osoba za provoz vyzkumného jaderného zafizeni musi mit celkovou
odpovédnost za vSechny aspekty provadéné udrzby, zkouSek a kontrol. Tato
odpovédnost miize byt pro koordinaci praci pfenesena na provozni personal.

Postupy pro udrzbu, zkousky a kontroly musi byt vypracovany v souladu s programem
zabezpecovani jakosti pro provoz reaktoru.

Pti vytazeni jakéhokoliv zatizeni z funkce pro udrzbu, zkousky nebo kontrolu musi byt
zaruceno, ze budou dodrzeny limity a podminky.

Po provedené udrzbé, zkouSce nebo kontrole musi byt zafizeni nebo systém pied
opétovnym uvedenim do provozu vyzkouSeno podle pfedem stanoveného programu
s cilem ovéfeni souladu vysledkl ¢innosti s limity a podminky a proveden odpovidajici
zapis v provoznich zaznamech v souladu s programem zabezpeCovani jakosti.
V piipadé, ze vysledky neodpovidaji limitim a podminkdm neni mozné vyzkumného
jaderného zatizeni uvést do provozu bez projednani s Utadem.

Pokud to po provedené udrzbé, zkousce nebo kontrole charakter zatizeni vyzaduje, musi
byt provedena kalibrace nebo funkéni vyzkouSeni s cilem ovéfeni, ze stav zafizeni
odpovida pozadavkim provozu.

Obnoveni normélniho provozu miize nastat az po potvrzeni souladu vysledkt udrzby,
oprav, zkousek a kontrol s programovymi cili odpovédnou osobou za koordinaci praci.

Opravy zafizeni dilezitych pro jadernou bezpecnost se provadeji za prijeti takovych
opatfeni, kterd zajisti, aby Uroven jaderné bezpe¢nosti vyzkumnych jadernych zatizeni
nebyla opravou sniZena.

Po ukonceni oprav je nutno ovéfit podle stanoveného programu, zda zatizeni nebo
systétm je schopno plnit spolehlivé svou funkci, a provést odpovidajici zapis
V provoznich zdznamech v souladu s programem zabezpecovani jakosti.

Rekonstrukce a modifikace vyzkumného jaderného zarizeni

Rekonstrukce nebo modifikace mohou byt nasledujiciho charakteru:
a) zmény bez vlivu na jadernou bezpecnost,

b) zmény dulezité z hlediska jaderné bezpecnosti,

C) zmeény S vlivem na jadernou bezpecnost.

Rekonstrukce nebo modifikace, které maji vyznamny vliv na jadernou bezpecnost, musi

byt projednany a schvaleny Uradem. Takovymi zménami jsou:

a) zmény, které vyzaduji zménu schvalenych limit a podminek pro provoz
vyzkumného jaderného zatizeni,

b) zmény, které vyznamné ovliviiuji zafizeni dtlezita pro jadernou bezpe¢nost,

€) zmény, které jinak vyznamné ovliviiuji existujici uroven jaderné bezpecnosti
vyzkumného jaderného zafizeni, aniz by vyzadovaly zménu limiti a podminek.

Pied realizaci rekonstrukénich praci uvedenych v odstavci 1 pism. b) musi drzitel
povoleni (provozovatel) zménu oznamit Utadu a ptedlozit Utadu prikaz, ze tyto prace
negativné neovlivni jadernou bezpecnost vyzkumného jaderného zatizeni.
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Drzitel povoleni (provozovatel) je povinen, pokud se tyka cinnosti uvedenych
V odstavci 1 pism. b):

a) pred zahajenim téchto rekonstruk¢énich praci zabezpelit zpracovani dodatku
k dokumentaci podle piilohy F Zakona a predlozit jej Utadu zadost o povoleni
téchto zmén podle § 9 odst. (1) pism. f) Zakona,

b) vydat nejpozdé€ji do ukonceni rekonstrukce prislusné dodatky provoznich predpist,
provozni dokumentace i dokumentace dle Zakona,

€) na zavér rekonstrukénich praci zabezpecit vyzkousSeni rekonstruovaného zatizeni,

d) po ukonleni rekonstrukénich praci informovat Utad, ktery naslednd provede
kontrolu.

Pokud rekonstrukce nebo modifikace ovlivni zpiisob zajisténi radiac¢ni ochrany, fyzické
ochrany nebo havarijni pfipravenost vyzkumného jaderné¢ho zafizeni, musi drzitel
povoleni postupovat v souladu s ptislusnou Vyhlaskou SUJB (¢. 144/1997 Sb. (fyzicka
ochrana), ¢. 307/2002 Sb. (radia¢ni ochrana), ¢. 318/2002 Sb. (havarijni pfipravenost)).

Bez povoleni Ufadu podle § 9 odst. (1) pism. f Zakona nelze rekonstrukéni prace podle
odstavce 2 pism. b) zahajit.

W 14 /4 uV 14 V V M 14 . Z W w
Rekonstrukéni prace uvedené v odstavei 1 pism. a) a b) lze po dohodé s Uradem
povazovat za soucast ,,trvalého* provozu.

Starnuti vyzkumného jaderného zarizeni

Projekt vyzkumného jadern¢ho =zafizeni musi vzit v uvahu zménu vlastnosti
konstrukénich materidlli na konci jejich Zivotnosti a vhodnym zplisobem zajistit, aby
koeficient bezpecnosti komponenty nebo systému spliioval pozadavky predpisli a norem
1 po uplynuti doby Zivota.

Tam, kde jsou data o vlastnostech konstruk¢nich materiali nedostupna, musi byt jako
doplnék projektu vypracovan vhodny program kontrol. Vysledky téchto kontrol budou
nasledné periodicky vyuzity pro hodnoceni vhodnosti projektovych piredpokladi
vV daném cCasovém intervalu.

Projektova opatfeni mohou vyzadovat monitorovani mechanickych vlastnosti
konstrukénich materialii, které se mohou ménit diky takovym faktoriim jako jsou napéti,
koroze nebo radiace. Vliv téchto faktori mize byt zmirnén vhodnym vybérem
konstrukénich materiali, napf. o vysoké pevnosti, material s vysokym bodem taveni
apod.

Projekt musi zvolit vhodné rozmezi parametri pro vSechny polozky dulezité pro
jadernou bezpecnost. Proto je nutné vzit v ivahu dilezité faktory starnuti s ohledem na
degradaci komponent a systému s tim, aby komponenty a systémy byly schopny vzdy
vykonavat pozadované funkce. Efekty starnuti musi byt vzaty v tvahu za vSech
normalnich provoznich podminek véetné obdobi provadéni udrzby a odstaveni reaktoru.

Projekt musi definovat opatfeni pro méteni, zkouSeni a inspekci, pfipadné vzorkovani
s ohledem na detekci, hodnoceni, prevenci a zmirnéni vlivu procesu starnuti.
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INTRODUCTORY PROVISIONS

Purpose and Scope of the Guide

The Nuclear Safety, Radiation Protection, Physical Protection and Emergency
Preparedness Guide (hereinafter referred to as the “Guide”) of the nuclear research
facilities recommends the procedures from their designing, construction, commissioning
up to final decommissioning.

The Guide defines the recommended procedure for agencies, organizations, legal and
natural persons (hereinafter referred to as “persons”), and their employees providing
activities associated with designing, construction, operation and decommissioning of
nuclear research facilities.

The Guide has been prepared on the basis of requirements of Act No. 18/1997 Coll., on
Peaceful Utilisation of Nuclear Energy and lonising Radiation and on Amendments and
Additions to Related Acts (the Atomic Act), as amended (hereinafter referred to as the
“Act”), Decree of the State Office for Nuclear Safety No. 106/1998 Coll., on Nuclear
Safety and Radiation Protection Assurance during Commissioning and Operation of
Nuclear Facilities (hereinafter referred to as “Decree 106”), Decree of the State Office
for Nuclear Safety No.195/1999 Coll., on Basic Design Criteria for Nuclear
Installations with Respect to Nuclear Safety, Radiation Protection and Emergency
Preparedness (hereinafter referred to as “Decree 195”), Decree of the State Office for
Nuclear Safety No. 307/2002 Coll., on Radiation Protection and Decree of the State
Office for Nuclear Safety No. 318/2002 Coll., on Details of Emergency Preparedness of
Nuclear Facilities and Workplaces with lonising Radiation Sources and on
Requirements on the Content of On-Site Emergency Plan and Emergency Rules. In the
Guide, the term “Office” shall mean the State Office for Nuclear Safety (SUJB).

Basic Terms Adopted from the Act

Nuclear safety shall mean the condition and ability of a nuclear installation and its
servicing personnel to prevent uncontrolled development of a fission chain reaction or
an inadmissible release of radioactive substances or ionising radiation into the
environment, and to reduce the consequences of accidents.

Radiation protection shall mean a system of technical and organisational measures to
reduce exposure of individuals and to protect the environment.

Physical protection shall mean a system of technical and organisational measures
preventing unauthorised activities with nuclear installations, nuclear materials and
selected items.

Emergency preparedness shall mean an ability to recognise the occurrence of a
radiological emergency and, upon its occurrence, to carry out measures specified in
emergency plans.

Classified equipment shall mean nuclear-safety-related components or systems of
nuclear installations assigned to safety classes according to their significance for nuclear
installation operation safety, according to the safety function of the system to which
they belong, or according to the relevance of their possible breakdown. The criteria for
classified equipment to be assigned and categorised into safety classes shall be set out in
Decree of the State Office for Nuclear Safety No. 214/1997 Coll.
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Emergency plan shall mean a set of planned measures to deal with a radiation incident
or radiation accident and to limit their consequences, which is elaborated for:

e) nuclear installation premises or workplaces, in which radiation practices are
performed (on-site emergency plan);

f) transport of nuclear materials or ionising radiation sources (emergency rules);

g) the region in the vicinity of the nuclear installation or the workplace with a source
of ionising radiation where, based on results of analyses of potential radiation
accident consequences, emergency planning requirements are in force and which is
called emergency planning zone (off-site emergency plan).

Decommissioning shall mean activities aimed at releasing nuclear installations or
workplaces, where radiation practices were performed, for their utilisation for other
purposes.

Radioactive waste shall mean substances, objects or equipment containing or
contaminated by radionuclides, for which no further use is foreseen.

Limits and conditions for the safe operation of a nuclear installation shall mean a set of
unambiguously defined conditions, for which it is proven that operation of a nuclear
installation is safe and which is comprised of data on admissible parameters,
requirements for the operability of the installation, protective system settings,
requirements for personnel activity and organisational measures to meet all the defined
conditions for design operational modes.

Basic Terms Adopted from Decree 106/1998

Reactor criticality shall mean the condition, when a fission chain reaction takes its place
in the reactor core, during which the neutron balance is steady in the reactor core, and
the effective multiplication factor is equal to one.

Handling of nuclear materials and radioactive waste shall mean their transfer.

Commissioning of a nuclear installation is a process, during which it is verified if all
equipment and systems of the nuclear installation are implemented and operable in
accordance with the design and if they meet the requirements for nuclear safety in
accordance with the special regulation and with the Preliminary and Preoperational
Safety Analysis Report.

The individual stages of commissioning of a nuclear research facility are as follows:

h) the stage of inactive testing of nuclear installation that includes complex functional
test of nuclear installation and its revision performed before the nuclear fuel loading
into the reactor core for the installation, the part of which there is the nuclear
reactor,

i) the stage of active testing that includes tests performed from the start of nuclear fuel
loading into the reactor core for the installation, the part of which there is the
nuclear reactor, or performed from the start of nuclear material or radioactive waste
loading into the nuclear installation up to the termination of trial operation of
nuclear installation; for nuclear installations, the part of which there is the nuclear
reactor, the stage of active testing further consists of:

vi) physical start-up of a nuclear installation, the purpose of which is to verify
physical properties, especially neutron-physical characteristics of the reactor
core, and of selected functions of nuclear reactor protections, especially those
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that are dependent on neutron-physical characteristics of the reactor core; the
physical start-up is initiated by loading the first fuel assembly into the reactor
core,

vii)  power start-up of a nuclear installation, the purpose of which is to verify
design characteristics of installation at different power levels and design co-
operation of all systems also in transient processes,

viii)  trial operation of a nuclear installation, the purpose of which is to verify
design parameters and operational stability in accordance with the approved
Trial Operation Program.

1.4 Basic Terms Adopted from Decree 195/1999

1)

(@)

3)
(4)

()

(6)

(7)

(8)

(9)

Normal operation shall mean all conditions and processes of planned operation of a
nuclear installation within the specified limits and conditions of safe operation of the
nuclear installation; these are namely the re-achievement of reactor criticality, steady
operation and reactor shutdown, increase and reduction of its power, maintenance,
repairs and refuelling.

Abnormal operation shall mean all conditions, processes and events deviating from
normal operation that are unplanned, but which are expected to occur during the
operation of a nuclear installation; these are, for example, scram, sudden loss of load,
turbine trip, loss of mains supply, loss of reactor coolant pump, etc.; these operational
modes must not result in fuel system failure or in fuel element failure and in primary
circuit integrity failure; after their termination, or removal of causes and consequences,
the nuclear installation is capable of normal operation.

Fuel element shall mean a structural unit, the base component of which is the nuclear
fuel; it includes cladding, fuel pellets, filling gas, springs, end closures, etc.

Fuel assembly shall mean a group of fuel elements that is not commonly dismantled
during refuelling process; in addition to fuel elements, it also includes spacer grids,
upper and lower nozzles, further on, if used, guide tubes for internal instrumentation or
for bundles of control rods or for neutron sources or for assemblies with discrete
burnable absorbers and fuel assembly envelope.

Fuel system shall mean fuel assemblies and their components, internal control
components of reactor core such as control rods, rods with burnable absorbers, if used,
rods with neutron sources, support plates, etc.

Fuel element failure shall mean cladding failure, and thus the possibility of leakage of
fission products into the environment.

Fuel system failure shall mean fuel element failure or exceeding of dimensional
tolerance for operational modes or change in functional capability outside the limit
taken into account in safety analyses.

Design limits for normal and abnormal operation shall mean the values of parameters,
the attainment of which assures the capability to fulfil design functions and to prevent
inadmissible leakage of radionuclides into the environment.

Accident conditions shall mean all events caused by a failure or damage of building
structures, technological systems and equipment, external influences or human errors
leading to the violation of limits and conditions of safe operation, which can cause fuel
system failure or fuel element failure.
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(11)

(12)

(13)

15
(1)

(@)

(3)

(4)
()

(6)

(7)

(8)

Design basis accident shall mean an accident taken into account in the nuclear
installation design that may result in leakage of radionuclides, ionising radiation or
personal exposure.

Maximum design basis accident shall mean a design basis accident taken into account in
the nuclear installation design with maximum radiation consequences.

Limiting fuel element parameters shall mean maximum fuel element parameters and
degrees of their damage, which must not be exceeded during normal and abnormal
operation.

Single failure shall mean an event resulting in loss of capability of any component to
carry out the determined function, while all the other components operate correctly;
subsequent failures caused by initial single failure are considered to be a part of this
single failure.

Additional Terms for Nuclear Research Facilities

For the purposes of this Guide, nuclear research facility shall mean research reactors,
experimental reactors and critical assemblies (including their related experimental
installations) consisting of cores, in which the controlled fission chain reaction takes
place. This Guide does not apply to subcritical assemblies. In designing, constructing,
commissioning, operating and decommissioning the subcritical assemblies proceed
accordingly by agreement with the Office.

Research reactor is a nuclear reactor requiring forced heat removal, which is used as a
source of radiation and provided with experimental equipment and instruments for
scientific and technical works (hereinafter referred to as “experimental works”).
Maximum heat output of research reactor amounts to 50 MW1.

Experimental reactor is characterized by low (“zero”) power not requiring forced
cooling and by neutron flux density not exceeding the value of 10** neutron/m?s™ in
normal operation. It is used to carry out experimental works from the field of reactor
physics and is characterized by generality in the reactor core design.

Critical assembly is a reactor with maximum available reactivity excess of 0.7 Bef. It is
intended for fundamental physical experiments not requiring a great reactivity excess.

Workplace with ionising radiation sources is a place, where radiation practices are
performed. Within the meaning of Decree of the State Office for Nuclear Safety
No. 307/2002 Coll., on Radiation Protection, nuclear research facilities are a very
significant source of ionising radiation and belong to the category IV.

Experimental facility is a set of instruments and equipment (or any part of this set)
intended for experimental works, which is not a part of the process equipment of the
reactor.

For the purposes of this Guide, operation shall include all activities carried out in the
period from commissioning of nuclear research facility up to its decommissioning.
Independent parts of the operation include commissioning with its stages called physical
start-up, power start-up and trial operation, period of “continuous” operation,
reconstruction and decommissioning.

Limiting failure of fuel assemblies defines the maximum permissible number of
damaged fuel assemblies and the degree of their damage determined for maximum
design basis accident in the Preoperational Safety Analysis Report or in the
documentation according to the Act.
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(18)

(19)

(20)

(21)

(22)
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Limiting parameters of fuel assembly are maximum parameters of fuel assembly
determined in the Preoperational Safety Analysis Report or in the documentation
according to the Act, which must not be exceeded in normal and abnormal operation.

Shutdown reactor is such a state of the reactor core, in which all active elements of the
control and protection system are in the state of their maximum efficiency and
experimentally verified subcriticality achieves minimally 3 Bef.

Maximum available reactivity excess is a maximum available positive reactivity of a
reactor, which can be released in the given configuration of the reactor core and
reflector.

Reactivity excess available in operation is a maximum permissible value of positive
reactivity available in the reactor in the critical state through standard engineering
handling and means understood as permitted personnel actions and functional
operations of the facility.

Local-criticality area is a part of the reactor core or fuel assembly, moderator and other
materials, in which a fission chain reaction can occur.

critical experiment is a prescribed sequence of personnel actions and functional
operations of a nuclear research facility that is aimed at determining the major
parameters of the first critical state of the reactor core in question (e.g. >**U mass,
control rod positions, reactivity excess compensated by automatic regulator, moderator
level).

Unknown critical state is such a state of the reactor core with its reactivity differing
from the known, experimentally verified, critical state by value > 0.7 Bef with an
accuracy of = 0.07 Bef.

The “m of n” principle shall mean a selective connection “m” of total number “n” of
independent measuring channels, which gives a signal to action of other systems.

Operating position of active elements of reactor protection system shall mean their
(ready-to-start) standby state specified in the design leading to safety shutdown (scram).

An independent part of the control and protective system is composed of elements that
are function-independent of other parts of this system (e.g. stand-alone sensor, stand-
alone measuring channel, etc.).

A group of active elements of the control and system shall mean a group of active
elements that is commonly controlled and fully function-independent of other groups of
this system.

Reactor core area is a part within a nuclear research facility, which is separated from
other areas by means of biological shielding.

The system (set of equipment) complies with single failure criterion if it is able to carry
out the established functions also in the case of occurrence of any internal single
accidental failure. Subsequent failures caused by such single failure shall be considered
as its part.

For the purposes of this Guide, employees shall mean both licensee’s employees and
employees of organizations, who participate in commissioning, trial and continuous
operation, decommissioning and experimental works carried out on nuclear research
facility if activity of the aforementioned employees or outcomes of their activity can
affect the nuclear safety.

Ageing is a component or system degradation process resulting in loss of functionality
or limitation of function performance due to some time-dependent factors or
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(24)

(25)

mechanisms. Such factors or mechanisms can act in a cycle or continuously. In general,
probability of occurrence of any component or system failure caused by degradation
will increase in course of time, during which the component or system is exposed to the
effects of ageing factors or mechanisms. Component and system ageing effects may be
reduced by repairing or replacing such components and system at reasonable time
intervals.

Reconstruction or modification of a nuclear research facility shall mean such
modifications of operating and experimental equipement (including structural parts,
load-bearing structures, etc.) that are carried out outside the scope of service repairs and
maintenance.

Refuelling is a process, during which used fuel in reactor vessel is removed and
transported into the irradiated fuel storage facility. At the same time, it is replaced by
fresh fuel or fuel stored outside the reactor vessel. Refuelling in a nuclear research
facility shall mean a change in fuel type or replacement of at least 1/3 of fuel of a
certain type in reactor core.
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2 BASIC REQUIREMENTS FOR DESIGNING, CONSTRUCTING
AND OPERATING A NUCLEAR RESEARCH FACILITY

2.1 Licence for Particular Practices

1)

A licence issued by the Office (with regard to nuclear research facilities) is required for:

)
k)

aa)

Siting of a nuclear research facility,
Construction of a nuclear research facility,

Particular stages, laid down in an implementing regulation, of nuclear research
facility commissioning,

Operation of a nuclear research facility,
Restart of a nuclear research reactor to criticality after refuelling,

Reconstruction or other changes affecting nuclear safety, radiation protection,
physical protection and emergency preparedness of a nuclear research facility,

Particular stages of nuclear research facility decommissioning to the extent and in
the manners established in an implementing regulation,

Discharge of radionuclides into the environment to the extent and in the manners
established in an implementing regulation,

lonising radiation sources management to the extent and in the manners established
in an implementing regulation,

Radioactive waste management to the extent and in the manners established in an
implementing regulation,

Import or export of nuclear items or transit of nuclear materials and selected items,
Nuclear materials management,

Transport of nuclear materials and radionuclide sources laid down in an
implementing regulation; this licence does not relate to the person performing the
transport, or to the carrier, unless this person is the shipper, or consignor or
consignee at the same time,

Professional training of selected personnel of nuclear research facilities (Article 18,
par. 5 of the Act),

Re-import of radioactive waste originated in the processing of materials exported
from the Czech Republic,

International transport of radioactive waste to the extent and in the manners
established in an implementing regulation (Decree of the State Office for Nuclear
Safety No. 317/2002 Coll.),

Personal dosimetry and other services significant from the radiation protection point
of view to the extent and in the manners established in an implementing regulation,

Addition of radioactive substances to consumer products during their manufacture
or preparation for import of export of such products.

bb) Licences issued by the Office under par. (1) do not substitute licences or

authorisations issued by other administrative bodies under specific regulations.
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2.2
)

@)

(3)

(4)
()

(6)

(7)

2.3
1)

2.4
(1)

General Requirements for Nuclear Research Facilities

Process and experimental facility, and building structures, relevant for the nuclear safety
of a nuclear research facility, must be designed, produced, erected and tested to ensure
their reliable function in normal as well as abnormal operation.

Design of all process and experimental facilities, and building structures (including
nuclear fuel handling and storage facility) must eliminate any occurrence of areas with
local criticality both in normal and in abnormal operation, as well as in accident
conditions .

Equipment relevant for the nuclear safety must be systematically analysed from the
viewpoint of their single accidental failures. Design of such equipment must meet the
criterion for single failure.

Equipment relevant for the nuclear safety must be evaluated and designed from the
viewpoint of their integration into the control and protection system.

Nuclear safety of nuclear research facilities must be ensured with in-depth protection
based on the application of multiple physical barriers preventing release of ionising
radiation and radionuclides into the environment and the repeated employment of the
technical and organisational measures system used to protect and maintain the
efficiency of such barriers as well as to protect personnel and other persons, the public
and the environment.

Siting of a nuclear research facility shall be carried out in accordance with Decree of the
State Office for Nuclear Safety No.215/1997 Coll., on Criteria for Siting Nuclear
Facilities and Very Significant lonising Radiation Sources.

Decommissioning of a nuclear research facility shall be carried out in accordance with
Decree of the State Office for Nuclear Safety No. 185/2003 Coll., on Decommissioning
of Nuclear Installation or Category Ill. or IV. Workplace. A proposal for method of
nuclear research facility decommissioning, which is approved by the Office, shall be
updated at least every five years. In addition, the proposal shall be updated at every
change in critical matters, on the basis of which the proposal has been drawn up, in
particular at any change in scheduled time of completion of activities or other
background documents.

Quality Assurance of Nuclear Research Facility

Requirements for quality assurance of a nuclear research facility shall be governed by
the provisions of the Act and the applicable implementing regulation, which is Decree
of the State Office for Nuclear Safety No. 214/1997 Coll., on Quality Assurance in
Activities Related to the Utilisation of Nuclear Energy and in Radiation Practices, and
Laying Down Criteria for the Assignment and Categorisation of Classified Equipment
into Safety Classes.

Physical Protection of Nuclear Research Facility

Requirements for physical protection of a nuclear research facility shall be governed by
the provisions of Article 4, par. 4, 9 and 10 of the Act and the applicable implementing
regulation, which is Decree of the State Office for Nuclear Safety No.144/1997 Coll.,
on Physical Protection of Nuclear Materials and Nuclear Facilities and their
Classification.
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2.5
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2.6
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2.7
(1)

2.8
(1)

2.9
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In accordance with the provisions of Article 13, par. 6, an approval issued by the Office
for the method used to ensure physical protection and nuclear materials is a prerequisite
for issue of licences listed under 2.1.(1), letters c), d), e), f), g), k), I) and m) of the
Guide. Requirements for the method used to ensure physical protection are laid down in
Decree of the State Office for Nuclear Safety No. 144/1997 Coll.

Emergency Preparedness of Nuclear Research Facility

Emergency preparedness shall be governed by the provisions of Articles 17, 18 and 19
of the Act and the applicable implementing regulation, which is Decree of the State
Office for Nuclear Safety No. 318/2002 Coll., on Details of Emergency Preparedness of
Nuclear Facilities and Workplaces with lonising Radiation Sources and on
Requirements on the Content of On-Site Emergency Plan and Emergency Rules.

Control of the State of Equipment Relevant for the Nuclear Safety

Equipment relevant for the nuclear safety must be designed and operated to enable to
perform in operation the control of the state and tests of their functions and reliability
using methods corresponding to the present state-of-art. Such controls and tests are
specified in Limits and Conditions.

If it is not possible to ensure the necessary level or the number of tests and inspections,
the technical design must include safety-related measures compensating the occurrence
of undetectable damage in operation of a nuclear research facility.

Radiation Protection of Nuclear Research Facility

For the purposes of radiation protection of personnel of nuclear research facility, it is
necessary to meet the requirements established in the Act and in an implementing
regulation, which Decree of the State Office for Nuclear Safety No. 307/2002 Coll., on
Radiation Protection.

Protection against Equipment Failures

Equipment relevant for the nuclear safety must be designed to avoid their damage in
normal and abnormal operation due to the failures of other equipment located within the
nuclear research facility. Therefore, such equipment must be capable of withstanding
environmental changes associated with such failures and must be appropriately located
and protected against dynamic and other effects (thrown objects, pipeline vibration,
leakage of fluids, overload due to higher pressure, etc.).

Heat Removal

Technological assemblies and equipment providing or functionally dependent on
removal of fission-released heat, residual and industrial heat, or equipment functionally
dependent on this removal, must be designed to ensure reliably the appropriate cooling
in normal and abnormal operation as well as in accident conditions (to the extent of
maximum design basis accident).

Heat removal systems must be, to the necessary extent, backed up, physically separated,
interconnected, isolated, etc., to meet the criterion for single failure.
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A research reactor must be provided with an emergency core cooling system, which
avoids exceeding the specified limiting damage of fuel assemblies in the case of
malfunction of normal heat removal system.

Fire Protection

Equipment relevant for the nuclear safety must be designed and located to meet the
requirements for fire protection and other requirements laid down in Act
No. 133/85 Coll., on Fire Protection, as amended.

Non-combustible materials or materials with reduced combustibility must be used for
nuclear safety related equipment.

Buildings within a nuclear research facility must be provided with an electrical fire
alarm system and fixed fire fighting system designed so that any fault condition or
accidental activation does not affect functioning of the equipment relevant for the
nuclear safety of a nuclear research facility.

A Fire Hazard Assessment must be prepared for buildings relevant for the nuclear safety
of a nuclear research facility.

Protection against Phenomena Caused by Natural Conditions

Equipment relevant for the nuclear safety must be designed so that in the case of
occurrence of any natural disaster that can be reasonably foreseen (earthquake, storms,
floods, etc.) or any event caused by human activities carried out outside the nuclear
research facility (plane crash, explosions in the vicinity, etc.) the following is possible:

cc) Shut down the reactor safely and maintain the reactor in a shutdown condition,
dd) Drain any residual power from the reactor for a sufficient period of time,

ee) Ensure that any possible radioactive release does not exceed the values specified in
the applicable implementing regulation (Decree of the State Office for Nuclear
Safety No. 307/2002 Coll.).

The following must be taken into consideration in designing a nuclear research facility:

ff) The most serious and challenging natural phenomena, historically recorded at the
site in question and in its vicinity, extrapolated taking into consideration the limited
value and time accuracy,

gg) A combination of the effects of natural phenomena and phenomena caused by
human activities and accident conditions caused by such phenomena.

Professional Competence of Nuclear Research Facility Personnel

Requirements for professional competence of persons and special professional
competence are established in Article 12 of the Act and Decree of the State Office for
Nuclear Safety No. 315/2002 Coll.

Special professional competence shall mean:

hh) Professional competence of physical persons verified by the State Examination
Commission and required for activities directly affecting nuclear safety of nuclear
installations. The State Examination Commission for verification of a special
professional competence of selected personnel of nuclear research facilities in
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(4)
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)
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accordance with the Act shall be established and its statutes/rules shall be issued by
the Chairman of the Office. The statutes/rules of the State Examination Commission
for verification of a special professional competence of selected personnel of
nuclear installations cover all the related matters in detail,

i) Professional competence of physical persons verified by the Expert Examination
Commission of the Office and required to manage the working activities with
ionising radiation sources and perform other activities especially important from the
radiation protection viewpoint, set in an implementing regulation.

Activities directly affecting nuclear safety and activities especially important from the
radiation protection viewpoint, qualification and professional training requirements, the
method to be used for their verification and the granting of authorisations to selected
personnel and the method to be used in preparing the approved documentation
concerning the approval for preparation of selected personnel are laid down in a special
legal regulation, which is Decree of the State Office for Nuclear Safety No. 146/1997
Coll., as amended by Decree of the State Office for Nuclear Safety No. 315/2002 Coll.

Activities directly affecting nuclear safety shall mean particular practices carried out in
a nuclear research facility, namely:

jJ) Handling operations carried out in the control room and direct control of individual
stages of reactor physical and power start-up tests, and control and monitoring of
other start-up works. These operations are carried out by an employee assigned to a
function of Start-up Section Chief,

kk) Handling operations carried out in the control room, reactor commissioning control
and monitoring, reactor operation control and monitoring, control and monitoring of
fuel handling in reactor core, and control and monitoring of shift operations. These
operations are carried out by an employee assigned to a function of Shift
Supervisor,

II) Control and monitoring of reactor core arrangement and layout, execution of
physical measurements in the course of physical and power start-up of a reactor,
and control and monitoring of fundamental critical experiment. These operations
are carried out by an employee assigned to a function of Supervisory Physicist,

mm)  Handling operations carried out in the control room, commissioning control
and monitoring, and reactor operation control and monitoring. These operations are
carried out by an employee assigned to a function of Reactor Operator.

The State Examination Commission for verification of a special professional
competence of selected personnel of nuclear research facilities in accordance with the
Act shall be established and its statutes/rules shall be issued by the Chairman of the
Office. The statutes/rules of the State Examination Commission for verification of a
special professional competence of selected personnel of nuclear installations cover all
the related matters in detail.

Liability for Damages

The licensee licensed for operation of nuclear research facility or performing any
practice related to utilisation of a nuclear research facility, or licensed for nuclear
material transport shall be liable for nuclear damage under the international agreement,
which is legally binding on the Czech Republic (Article 32 of the Act).

Licensee’s liability for nuclear damage caused by every single nuclear event shall be
limited in the case of nuclear research facilities to the amount of CZK 1,500 million.
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(3) Unless other financial security is stipulated to cover the nuclear damage liability, the
licensee is obliged to arrange insurance covering its liability for nuclear damage with an
insurer authorised by a specific act.

(4) The insured sum in the case of nuclear research facilities shall not be less than CZK 200
million.
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3 SPECIFIC REQUIREMENTS FOR NUCLEAR RESEARCH

FACILITY PROJECT

3.1 Reactor Core

3.1.1 Reactor Core Design

1)

(@)

3)

(4)

()

(6)

Design of the reactor core and control and protection systems related thereto must
ensure that:

nn) Limiting parameters of fuel assemblies are not exceeded in normal and abnormal
operation,

00) In accident conditions to the extent of maximum design basis accident

iX) The reactor could be shut down safely and maintained in a shutdown
condition,

X)  The reactor core could be cooled down for a sufficient time,
xi) The limiting failure of fuel assemblies is not exceeded.
Fuel assembly design must:

pp) Ensure that their limiting parameters used as a basis for designing of other
equipment are not exceeded in normal and abnormal operation,

gq) Ensure that the designed limiting failure of fuel assemblies is not exceeded even in
accident conditions to the extent of maximum design basis accident. In doing so, it
is necessary to take account of used materials, radiation and chemical influences,
effects of static, dynamic and heat load and possible inaccuracies in calculations,
manufacture and erection, as well as the extent of experimental and operational
verification.

Mechanical parts and components of the reactor core or mechanical parts and
components located in its proximity including their attachment must be designed to
make them resistant to static and dynamic effects during normal and abnormal operation
and in accident conditions to the extent of maximum design basis accident. Their failure
must not prevent the reactor from being shut down and the residual heat from being
removed.

The reactor core must be designed to eliminate spontaneous changes of composition,
condition and configuration of a reactor core and reflector affecting the nuclear safety
(e.g. change in quantity, composition and condition of fuel and moderator, change of
position and condition of active elements of the control and protection system,
deformation of load-bearing structures of reactor core, fuel assemblies, change in fuel-
assembly spacing, etc.).

Reactor core design must enable the performance of works within the reactor core,
works related to fuel handling and experimental equipment, etc., in a safe, easy and
quick manner.

Nuclear safety related equipment must be reliably protected against adverse
environmental influences throughout its service life.
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Reactivity Change

Reactor core design must enable reliable and sufficiently precise reactivity changes in
accordance with the values of reactivity excess releasable in operation and maximum
permissible rate of reactivity change.

Design of the system for reactivity change must enable reliable and sufficiently precise
verification of parameter change (regulator position, moderator level, etc.) resulting in a
change in the reactivity. Reactivity changes should be controllable and verifiable in the
control room.

In any changes in the reactor made by standard technical handling and means, the total
positive reactivity in the reactor core must not exceed the reactivity excess releasable in
operation in the amount of 0.7 Bef. Exceeding of this value must result in delivering a
safety (emergency) signal.

Maximum possible rate of positive reactivity changes made by standard technical
handling and means must not exceed the value of 0.1 Bef/s.

Standard technical handling and means should be used to avoid making a positive
change in the reactivity using two independent methods at once (e.g. manual removal of
absorption rods and simultaneous increase in the quantity of the moderator in the
reactor).

When a reactor is not shut down, the permissible reactivity changes should be made
remotely. These changes must be restorable and sufficiently precisely traceable.

Any handling of safety-related equipment and any changes in the reactor core not
controlled and monitored by the control and protection system are solely permitted
under the provision that the active elements of the protection system (emergency
protections) are in the maximum of their efficiency and the subcriticality of the reactor
core amounts to minimum of 3 Bef.

Protection System Efficiency

An intervention of active elements of the protection system must be carried out at such a
rate so that the negative reactivity corresponding to the value of 75% of maximum
attainable excess reactivity is applied within the time limit not exceeding 2 seconds and
negative reactivity corresponding to the minimum value of 150% of maximum
attainable excess reactivity is applied within the time limit not exceeding 4 seconds.

The number, distribution and efficiency of single active elements of the protection
system must be selected so that the efficiency of all groups without the most efficient
group exceeds the maximum attainable excess reactivity by at least 50%.

Engineering design of the protection system must ensure that the time limit between the
physical cause and the delivery of the appropriate safety (emergency) signal does not
exceed 2 seconds.

Reactor Instrumentation

Basic Requirements

A nuclear research facility must be particularly provided with the following:

rr) Control and protection system,
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(2)

ss) Communication system,
tt) Dosimetric monitoring system,
uu) Neutron source.

If required by operational and experimental conditions laid down by this Guide for a
change in the reactivity, the reactor must be provided with a compensation system,
which is a part of the control and protection system.

3.2.2 Control and Protection System Control Function

(3)

(4)
()

(6)

The control and protection system must be provided with such an instrumentation to be
capable of monitoring, measuring, registering and ensuring remote manual as well as
automatic control important to ensure the nuclear safety during normal and abnormal
operation, and in accident conditions of a nuclear research facility. Communication
facilities and control elements must be designed and arranged in a proper manner so that
the operating personnel are continuously informed about the state of a nuclear research
facility and could intervene if necessary. The control and protection system must deliver
the required signals and information concerning deviations of relevant operating
parameters and processes from the permissible limits.

The control and protection system must record any parameter values that are relevant
for the nuclear safety of a nuclear research facility.

For the case of accident conditions, the instrumentation must provide:

vv) Information concerning the immediate state of a nuclear research facility, on the
basis of which preventive measures for its operating personnel and for the facility
may be implemented,

ww) Basic information concerning the course of an accident and its recording,

xx) Information enabling to characterize the dissemination of radioactive substances
and radiation in the vicinity of a nuclear research facility so that the measures to
mitigate the consequences could be implemented in a timely manner.

For precise and reliable monitoring and control of the time course of a fission chain
reaction (reactivity, neutron flux density, power level), the control and protection
system must be provided:

yy) In case of research and experimental reactor:

xii) With minimum of three measuring channels independent of each other that are
used to evaluate the power level. Data recorded on at least two optional power
measuring channels (or recorded on one channel and average data recorded on
the two remaining channels, or recorded on one channel and average data
recorded on all the three channels) must be displayed and a signal from at least
one optional measuring channel must be registered in an appropriate manner.
Data recorded on single channels (or average data) can be used for automatic
power control. Binary signals produced by comparing the power data and the
set point values should be used for protective and signalling functions.

xiii) With minimum of three channels independent of each other that are used for
measurement of the rate of change in power level (or reactivity measurement).
Data recorded on at least two optional measuring channels (or recorded on one
channel and average data recorded on the two remaining channels, or recorded
on one channel and average data recorded on all the three channels) must be
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displayed and a signal from at least one optional measuring channel must be
registered in an appropriate manner. Data recorded on single channels (or
average data) can be used for automatic power control. Binary signals
produced by comparing the power change rate data and the set point values
should be used for protective and signalling functions.

xiv) Functions as per par. i) and ii) can be combined. Thus, the measuring channel
used can measure the power level as well as the rate of its change.

zz) In case of critical assembly:

xv) With minimum of two power measuring channels independent of each other
whose data is displayed and registered on at least one of them,

xvi) With minimum of two channels independent of each other that are used for
measurement of the rate of change in power level (reactivity); a signal of at
least one of them should be displayed.

xvii)Functions as per par. i) and ii) can be combined. Thus, the measuring channel
used can measure the power level as well as the rate of its change.

(7) A research reactor must be provided with an automatic control in the course of a fission
chain reaction.

3.2.3 Control and Protection System Protective Function

(1) The control and protection system must be provided with protection system:

aaa) Capable of identifying abnormal conditions and actuating automatically the
relevant equipment including subsystem for reactor shutdown with the objective not
to exceed the design limits,

bbb)  Whose protective function must take priority over other functions and
operations of the control and protection system as well as the operating personnel;
the operating personnel must have the possibility of activating this protective
function manually at any time independently of any conditions from at least two
places.

(2) The protection system must be designed:

cce) So that no single failure causes loss of system protective function; however,
such failure can result in reactor shutdown,

ddd)  So that loss of any component or channel should not reduce the number of
relevant components or channels to one; if such reduction occurs, a reactor
shutdown should follow,

eee) To enable functional test of single independent channels in operation and
functional testof common circuits at least with reactor shutdown.

(3) Protection system equipment:

fff) Must ensure reactor shutdown in normal as well as abnormal operation and under
accident conditions,

ggg)  Must include at least one reactor shutdown system. The second independent
reactor shutdown system must be taken into consideration and can be required
depending on properties and characteristics of a nuclear research facility. At the
same time, the protection system must be capable of bringing the reactor to a
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(4)

()

(6)

(7)

subcritical state with a reasonable reserve even under condition with maximum
excess reactivity releasable in operation and maximum attainable excess reactivity.

hhh)  Must be capable of preventing spontaneous occurrence of a critical state.

The control and protection system must be designed so that logical signals to reactor
shutdown are processed in protection circuits at any operating stage (bringing to a
critical state, operation at any power level, changes in power level)

iii) For research and experimental reactors:

XViil) From at least three power measuring channels independent of each
other,

xix) From at least three channels independent of each other that are used for
measurement of the rate of change in power level (reactivity).

In both cases, these signals are processed in two-out-of-three logic.
Jil) For critical assemblies:
xx) From at least two power measuring channels independent of each other,

xxi) From at least two channels independent of each other that are used for
measurement of the rate of change in power level (reactivity).

In both cases, these signals are processed in one-out-of-two logic.

The protection system of a nuclear research facility should be provided with fixed
system limiting the maximum permissible power level and independent of other parts of
the control and protection system. Its structure should be configured analogically as it is
with power measuring channels, and diversified instrumentation should be of
advantage.

Active elements of the protection system must be automatically actuated upon:

kkk)  Signals to reactor shutdown delivered by power measuring channels when the
set power level is exceeded,

[Il) Signals to reactor shutdown delivered by channels for measurement of the rate of
change in power level when the set rate of change in power level is exceeded,

mmm) Signals to reactor shutdown delivered by independent power protection
channels,

nnn)  Exceeding the set parameter values that could result in occurrence of accident
conditions (e.g. exceeding the set moderator level, temperature, pressure, radiation
level, etc.),

000)  Total loss of the power supplies (blackout),

ppp) Detection of any malfunction, failure or blocking of instruments in control and
protection system circuits,

gqq) Detection of any malfunction, failure or inadmissible state of other safety-
related equipment resulting in the possibility of occurrence of accident conditions.

Protection system intervention resulting in reactor shutdown must be capable of being
actuated manually by pressing the pushbutton in all states taken into consideration in the
nuclear research facility design.
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3.2.4 Control and Protective Function Relation

1)

(2)

The control and protection system must be designed so that any failure of control
systems does not affect the capability of the protection system to execute a protection
function. Functionally necessary and efficient combination of single parts of the control
and protection system should be limited to the maximum extent so as not to affect the
nuclear safety (e.g. combination of functions of power measuring channels and channels
for measurement of the rate of change in power level is permitted, usage of active
elements of the protection system for other functions is not permitted).

The protection system must be designed and configured to avoid exceeding the design
limits even with faulty control function. Protective functions of the control and
protection system must take priority over control functions of this system and activities
of the operating personnel of a nuclear research facility.

3.2.5 Control and Protection System Signalling Function

(3)

(4)

The system must carry out signalling functions to deliver the following three types of
signals in the reactor control room:

rrr) Safety (emergency) signals when attaining the limit values of the relevant quantity
resulting in intervention of the protection system including the attained or exceeded
value; these signals should be light and audible. In this case, the audible signals
should be also received in the reactor hall, and/or in other technological areas. It is
desirable to be able to identify time sequence of the signals in case of their
cumulation,

sss) Warning signals before the value of the relevant quantity approximates the limit
value resulting in protection system intervention; difference between the value
resulting in delivery of a warning signal and the limit values should be chosen to
enable the operating personnel to make the necessary change of reactor state.
Identification of warning signals follows the similar principle as with the safety
(emergency) signals. Warning signals should be light and audible,

ttt) Informative signals providing information concerning parameter values and
condition of safety-related equipment, selected technological circuits and
equipment, etc. (e.g. attainment of end positions of sensors and high-performance of
the control and protection system, moderator level in the reactor core, pressure in
pressure air distribution systems, power supply, end position of neutron source,
attainment of set radiation level values, etc.); these signals should be light.

The individual signal types mentioned in the previous paragraph must be clearly
distinguished.

3.2.6 Control Room

1)

@)
3)

A nuclear research facility must be equipped with a control room from whence the
facility may be safely and reliably monitored and controlled in normal and abnormal
operation as well as in accident conditions.

From labour protection viewpoint, the control room must be designed to provide access,
safe stay and health irreproachability even in accident conditions.

Design of the nuclear research facility must enable reactor shutdown even if the control
room becomes unusable.
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3.2.7 Active Element Position Indication

1)

@)

Activ control elements of the control and protection system must be provided with an
indication and signalling device for their state (e.g. position, quantity) and end (limit)
values derived directly from their immediate state, if possible. Signals must be delivered
to the control room.

Active elements of the protection system must be provided with a direct indication and
signalling device for at least:

uuu)  Readiness for protective intervention (e.g. upper position of shutdown
(emergency) rods),

vwv)  State after protective intervention (e.g. lower position of shutdown
(emergency) rods).

3.2.8 Standby Power Supply System

1)

(@)
(3)
(4)

The research as well as the experimental reactor must be provided with a standby power
supply system enabling to maintain the following for the period of time specified by the
project when the external power is lost:

www) All functions of the control and protection system, and at least two measuring
channels for power level measurement and for measurement of the rate of change in
power level,

xxx)  All important functions of other safety-related equipment,
yyy)  All important functions of the signalling system and the dosimetric system.

After an elapsed period of time specified by the project, a safe reactor shutdown must
take place.

The standby power supply does not need to be necessarily pause-free; however, any
pause should be limited to the period of time necessary for switch-over.

For case of total loss of power supply, the nuclear research facility must be provided
with an emergency power supply enabling:

777) Reliable monitoring of reactor shutdown while the following should be secured
after reactor shutdown for the period of time specified by the project:

xxii)Functions of end-position indicators for the active elements of the control and
protection system including the relevant part of the signalling system,

XXIii) Functions of important parameter values characterizing the state of the
reactor core including the relevant part of the signalling system,

aaaa) Removal of residual heat and heat removal monitoring for the necessary period
of time.

3.2.9 Performance Check

1)

The control and protection system must be capable of verifying the functional
capacities, checking the setting and checking the condition of safety-related equipment.
An initial verification should always be carried out to the full extent prior to the
commencement of bringing the reactor to a criticality and its successful completion is a
prerequisite for this process. This verification can be carried out manually or
automatically; however, further procedure for bringing the reactor to a criticality should
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@)

be conditioned by checking the completion and full verification. This check must be
ensured by technical means, which cannot be circumvented by the operating personnel.

The control and protection system must be provided with such means to perform other
performance checks as well as checks of setting and condition of safety-related
equipment in all operating conditions; however, the extent of such checks does not have
to achieve the level of the initial verification. Performing such checks must not
endanger or limit the protective functions of the system.

3.2.10 Neutron Source

1)
(@)
(3)

An experimental reactor and critical assembly must be solely brought to a criticality by
means of a neutron source.

If neutron sensor signals are not sufficient, research reactors must also be brought to a
criticality by means of a neutron source.

The neutron source must be rated and located so that:

bbbb) In operating position of the neutron source, the neutron sensors of the control
and protection system deliver a sufficient signal when the quantity of fuel and
moderator in the core (including reflector) amounts to 2/3 of critical quantity,

ccce)  The neutron-sensor-signal change is sufficiently sensitive to reactivity change,

dddd) The signals represent sufficiently reactor power level as well as its changes
with time.

3.2.11 Communication Systems

(1)

In order to reduce the probability of occurrence of incorrect practices and faulty
manipulation by the operating personnel, it is necessary to provide reasonable
telecommunications lines (phones, dispatching centre, CCTV) to connect the control
room and other rooms of a technology facility, and/or interconnect the important
technological and experimental areas.

3.3 Research Reactor Cooling Systems

3.3.1 Requirements for Primary Cooling Circuit Design

1)

(2)

(3)

(4)

A cooling circuit must be designed to provide a cooling for reactor core in accordance
with calculations executed and analysed in the Safety Analysis Report.

A cooling system must be designed with regard to its maintenance, inspection and
testing, and to make it possible to carry out in-service inspections and leak tests (crack
development and embrittlement).

Reactor cooling system must reliably carry out a basic function related to heat
transmission from fuel assemblies to the point of its transfer (cooling towers, secondary
heat exchanger, etc.) for a long time.

A primary circuit and its auxiliary, monitoring and protection systems must be designed
so that, in normal and abnormal operation:
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eeee) The required strength, service life and functional reliability of all of their
components and equipment are ensured with a sufficient reserve,

fff) Impermissible coolant leaks are prevented,
gggg) They can sufficiently resistant to occurrence and development of any failures.

3.3.2 Primary Circuit Project

1)

@)

3.3.3

1)

(@)

The primary circuit project must:

hhhh)  Specify materials approved to those purposes and compliant with the
applicable regulations, technical standards or technical conditions,

i) Substantiate sufficient rating with theoretical calculation and experimental
verification,

i) Include an analysis of limiting conditions with regard to occurrence and
development of any failures,

kkkk)  Determine the method of demonstrating the manufacture and erection quality
using available advanced methods, and determine the method of demonstrating the
required tightness.

Design of the primary circuit must take account of any influence of normal and
abnormal operation as well as accident conditions, which can result in its damage and
fuel failure.

In-Service Inspection of Primary Circuit

A primary cooling circuit must be designed to enable carrying out periodic or
continuous check of its state as well as tests necessary to verify the nuclear safety
throughout the operation of a nuclear research facility.

The primary circuit design must lay down:
[11I) Conditions, methods, and in-service inspection and maintenance program,
mmmm) Criteria for evaluation of inspection and test results.

3.3.4 Coolant Injection and Purification System

3)

(4)

The coolant injection system must be designed to be capable of compensating coolant
leakages and volume changes during normal and abnormal operation.

The coolant purification system must be designed to be capable of maintaining primary
circuit coolant parameters required by the project under normal and abnormal operating
conditions.

3.3.5 Removal of Residual Heat

1)

Removal of residual heat must be designed to keep the parameters of fuel assemblies,
with reactor shutdown, below the limits specified in safety-related documentation.
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3.36
(2)

3.4

34.1
1)

(2)

3.4.2
(1)

Secondary Circuit Project

The secondary circuit project must:
nnnn)  Ensure reliable removal of heat from the primary circuit,

0000) Prevent any leakage or minimize any possible leakage from the secondary
circuit.

lonising Radiation Protection Systems

lonising Radiation and Radioactive Substance Monitoring

When operating a nuclear research facility, it is required to ensure personal monitoring,
workplace monitoring, monitoring of discharges and environmental monitoring, in
particular:

pppp) Exposure rate monitoring using dosimetric system in generally accessible
places, which are representative for its identification, dosimetric system data
transmission to the control room, where permanent information should be available
in order to initiate protective measures in a timely manner,

ggqg) Individual monitoring of external irradiation using personal dosimeters, their
evaluation and individual monitoring of internal contamination with radioactive
substances,

rrrr) Exposure rate measurements using portable instruments in generally
inaccessible places and in accident conditions,

ssss)  Surface contamination measurement and decontamination equipment,

tttt) For research reactors, activity concentration measurements, radioactive substance
identification in generally accessible places and within premises, where early
detection of any release of radioactive substances is required, including measured
data transmission to the control room,

uuuu)  Taking, processing and evaluating the samples of radioactive substances from
various process circuits,

vvvwv) Research reactor environmental monitoring enabling continuous evaluation of
public exposure to radioactive discharges in normal and abnormal operation,
and sufficiently quick estimate and specification of public exposure under accident
conditions.

Equipment and systems for measurements listed in paragraph 1 must have conforming
range of dose and exposure measurements, dose and exposure rate measurements of all
radiation types and energies under consideration.

Ventilation and Filtration System

Design of the nuclear research facility must, in normal and abnormal operation:

wwww) Prevent dispersion and uncontrolled release of gaseous radioactive substances
and aerosols,

XXxX)  Maintain the activity concentrations within the individual areas so that in
accordance with the accessibility requirements, the specified basic limits for
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(2)

3)
(4)

personnel working with the sources are not exceeded due to internal and external
irradiation,

yyyy) Keep the radioactive discharges into the environment below the limit values
specified in the documentation according to the Act,

zzzz)  Maintain the prescribed climatic conditions.

The requirements listed in paragraph 1 must be complied with by means of a ventilation
and filtration system provided with sufficiently efficient and replaceable filters.

Ventilation and filtration system design must meet the criterion for single failure.

In accident conditions to the extent of maximum design basis accident, the ventilation
and filtration system should meet the requirements laid down in Decree of the State
Office for Nuclear Safety No. 318/2002 Coll.

3.4.3 Discharges of Radioactive Substances into the Environment

(1)

3.5
1)

(2)

3)

(4)

When operating a nuclear research facility, the following must be ensured:

aaaaa) Control and monitoring of gaseous and liquid radioactive discharges to avoid
exceeding the limits laid down in Decree of the State Office for Nuclear Safety No.
307/2002 Coll.,

bbbbb) Continuous activity monitoring of individual components of radioactive
discharges,

cccee) Detection of activities of the most serious components and additional
identification of activities of all components of any discharge of radioactive
substances occurred in accident conditions,

ddddd) Safe handling of solid radioactive materials generated during normal and
abnormal operation as well as in accident conditions, and their storage for the
necessary period of time.

Experimental Facility

Design, manufacture and location of an experimental facility including its structural
parts and load-bearing structures shall not restrict correct and reliable performance of
any function of all safety-related equipment, in particular the control and protection
system. The experimental facility is a part of the nuclear research facility.

All experimental equipment located within the reactor or directly connected to the
reactor must be designed in accordance with the same regulations and rules as the
reactor itself. In addition, all experimental equipment must be fully compatible from the
viewpoint of used materials, structural integrity and radiation safety.

The protection systems of an experimental facility must be designed to protect both the
experimental facility and the reactor against dangerous events occurring within the
experimental facility.

Every new experimental facility must be analysed from the viewpoint of any impact on
nuclear safety of nuclear research facility. If the experimental facility affects
significantly the nuclear safety of nuclear research facility, the evaluation must be
submitted to the Office for review including application for a licence according to
Article 9, par. (1), letter f) of the Act.
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(5) Any modifications of experimental facility must be carried out according to the same
rules and procedures as the original experimental facility.

(6) The experimental facility must be used and operated according to the written regulation.
The regulation must particularly accept the impact of the experimental facility on
reactivity.

(7) Experimental facility construction and operation must be optimised from the viewpoint
of personnel radiation exposure minimisation.

4 NUCLEAR RESEARCH FACILITY OPERATION

4.1 Preparation for Nuclear Research Facility Commissioning

4.1.1 General Provisions Concerning Nuclear Safety

(1) The nuclear research facility shall be commissioned or operated according to the
commissioning programmes or according to the operating regulations and in
compliance with the Limits and Conditions for safe operation, approved by the Office
and only in modes considered in the design and Safety Analysis Reports. In case of
occurrence of any deviation from the specified time course, in case of any events
dangerous from nuclear safety point of view occurred in the course of tests performed
during facility commissioning or during its operation, it is required to perform necessary
handling operations and take any measures to bring the nuclear installation forthwith to
a safe, stabilized and controllable state. If such situation occurs, commissioning or
operation can continue after the clarification and removal of its causes.

(2) The nuclear research facility shall be commissioned or operated on the basis of a
decision taken by the Office. An approval of the documentation required by the Act is a
prerequisite for the issue of a decision — licence for operation (Limits and Conditions,
Quality Assurance Programme, Programme of Operational Inspections, etc.).

(3) Commissioning shall mean activities aimed at verifying and adopting a nuclear research
facility. It consists of the following:

a. Preparation for commissioning,
b. Commissioning that includes:

XXIV) physical start-up composed of two stages; its basic stage includes the
first critical experiment,

xxVv) for research reactors, the physical start-up is followed by power start-up, which
is completed by operation at nominal power level while observing the design
parameters.

(4) Successful commissioning of nuclear research facility is characterized by the following:

a. For experimental reactors and critical assemblies, meeting the criteria for
physical start-up completion that verify compliance with the conditions for the
commencement of trial operation,
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()

(6)

b. For research reactors, meeting the criteria for physical and power start-up
completion that verify compliance with the conditions for the commencement
of trial operation.

A licensee for commissioning of a nuclear installation or for operation (hereinafter
referred to as the “licensee”) must be informed about the current state of the installation
and must have the nuclear installation under control throughout the commissioning of a
nuclear installation.

Activities important from the nuclear safety point of view may only be carried out as
per written orders and operating documentation and programmes. Their preparation and
issue are in compliance with the requirements laid down in a special regulation (Decree
of the State Office for Nuclear Safety No. 214/97 Coll., on Quality Assurance in
Activities Related to the Utilisation of Nuclear Energy and in Radiation Practices, and
Laying Down Criteria for the Assignment and Categorisation of Classified Equipment
into Safety Classes). It shall be verified and documented in advance that these activities
will neither impair nor endanger nuclear safety.

4.1.2 Commissioning Programmes

1)

@)

Every stage of nuclear installation commissioning process shall be carried out according
to a stage programme prepared in advance. The stage programme shall be prepared to
ensure that:

a) The stage programme covers all important activities related to the classified
equipment, which will be carried out in a given stage,

b) The tests will verify step-by-step all equipment and check the modes and
characteristics considered and selected by the design,

c) Any handling operations on the equipment and any tests will be carried out by
professionally qualified personnel,

d) The single equipment shall be tested step-by-step to create the conditions for
tests of other units and for successful complex functional verification of the
whole nuclear installation prior to the commencement of trial operation.

The stage programme includes the following:
a) Objective and description of works to be carried out in a given stage,
b) Reciprocal time and logic relations of individual operations in a given stage,
c) Technology and energy preparedness requirements,
d) Criteria for success rate and evaluation of their fulfilment,
e) Description of initial and final state of the stage,
f) Organisation and staffing in a given stage,
g) Method for transition to the next stage,

h) List of partial programmes, which includes particularly the following for
individual operations:

a) Objective, description and methodology of performing single operation,
b) Technology and energy preparedness requirements,
c) Criteria for success rate and methodology of evaluating of their fulfilment,
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d) Initial and final state for a given operation,
e) Organisation and staffing for single operation.

4.1.3 Handling of Nuclear Fuel

1)

@)
3)

(4)

()

(6)

(7)

(8)

Fuel handling is a process, during which the irradiated or unexposed (fresh) fuel
assemblies are transferred or replaced, transported, stored or inserted into a special
cask within the nuclear research facility. A special operating instructions must be
prepared for this process. Fuel handling carried out outside the nuclear research
facility shall be governed by a special regulation issued by the Office (Decree of the
State Office for Nuclear Safety No. 317/2002 Coll.).

The above-mentioned instructions shall be prepared and issued by a licensee and
approved by the Office.

The instructions-programmes for individual operations include the following:
a) Progress of individual operations,
b) Equipment and system preparedness requirements,

c) Organisational measures to ensure nuclear safety and additional measures not
included in operating regulations,

d) Other written information (e.g. concerning fuel storage condition, including
identification data, etc.).

Nuclear safety in fuel handling is particularly ensured by:??
a) Using only the specified equipment and checking its condition,

b) Operating the equipment and technologies used for handling operations in the
right manner,

c) Observing the rules concerning nuclear safety and instructions issued for such
operations,

d) Checking the state of reactor core, in particular absorber position or
concentration, moderator level and neutron flux density,

e) Checking the operations related to fuel transfer,
f) Professional qualification.

The fuel must be arranged in the handling and storage of fuel to ensure minimum

subcriticality of 7 Bef, in optimum moderation conditions, minimum subcriticality of
3 Pef.

Every single operated related to transfer of fresh, irradiated or spent fuel must be
recorded in a logbook specifying the adopted safety-related measures and places, where
this fuel can be found.

It is required to implement such measures in the handling and storage of spent fuel,
which reduce the possibility of impairing the leak-proofness of fuel and its melting due
to residual heat.

Fresh, irradiated or spent fuel may only be transported in type-approved packaging
assemblies in accordance with the provisions of Article 23 of the Act and Decree of the
State Office for Nuclear Safety No. 317/2002 Coll.
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4.1.4 Limits and Conditions

1)

@)

3)
(4)

()

(6)

Limits and Conditions include particularly an objective and purpose of a limiting
condition, set of data on admissible parameters of equipment relevant for the nuclear
safety and its setting, limiting condition, scope of validity, requirements for the
operability of the installation and personnel activity in individual operating modes,
control requirements and organisational measures. Creation of Limits and Conditions
shall be governed by a special regulation issued by the Office (Decree No. 106/1998).

Limits and Conditions brought down into the safety limits, control and protection
system parameter settings, limits and conditions for normal operating modes, control
requirements and administrative reguirements, and basis of limits and conditions of safe
operation.

Limits and Conditions are proposed to cover all anticipated operating modes of the
reactor that are analysed in the applicable safety-related documentation.

Limits and Conditions for the modes in question are also related to the equipment that is
kept, in normal operation, in standby condition and is ready to intervene in the case of
abnormal operation and emergency conditions. Since these are the parameter values in
various operating modes whose specific quantities are dependent on nuclear research
facility output, they should be specifically defined for the modes of critical experiment,
operation, cooldown, refuelling, etc.

Limits and Conditions are defined for individual commissioning stages. In addition, the
Limits and Conditions are revised and modified on a regular basis and according to the
technical development achieved (modernisation of nuclear research facility,
experimental facilities, etc.) and experienced gained. Approval of the Limits and
Conditions as well as their changes shall be governed by the Act.

In the case of any deviation from the approved Limits and Conditions, a licensee
(operator) shall proceed according to the provisions of the Act. The licensee (operator)
shall always analyse the violation of Limits and Conditions and propose the measures to
eliminate its repeated occurrence.

4.1.5 Preparation for Commissioning

1)

@)

3)
(4)

Preparation for nuclear research facility commissioning shall mean systems verification
of operability of the individual equipment in inactive conditions. Within the framework
of the preparation for nuclear research facility commissioning, the equipment quality
and assembling quality should be assessed and individual and complex tests should be
evaluated in accordance with the respective Quality Assurance Programme.

From nuclear safety point of view, prior to the commencement of nuclear research
facility commissioning it is required to:

a) Approve the documentation according to the Act and the programmes of
individual commissioning stages,

b) Approve the technical and operating documentation,
¢) Hire the personnel and terminate their training.

The preparation shall be carried out according to the separate programmes submitted by
a licensee (operator) to the Office for approval.

Commissioning process divided into individual stages shall be governed by a
programme, which includes the following for every single stage:
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a) Established Limits and Conditions, experiments with their initial values as well
as expected results and criteria for their acceptance as well as prerequisite for
the commencement of next stage,

b) Organisational measures specifying a person or department responsible for
performance of individual experiments, personnel requirements, third party
involvement, etc.

4.2 Physical Start-Up

4.2.1 Preparedness for Physical Start-Up

(1) Before the commencement of physical start-up, i.e. before nuclear fuel loading into the
reactor core, the following must be especially prepared including approved certificates
of preparedness:

a) Reactor (core, main process circuits, etc.),

b) Control room,

c) Control and protection system,

d) Standard start-up equipment,

e) Technology parameter instrumentation and control system,
f) Neutron source,

g) Non-standard start-up equipment,

h) Fuel handling equipment (transport, loading, unloading of fresh and irradiated
fuel),

i) Fresh and irradiated fuel storage facility,
j) Dosimetric monitoring system,

k) Ventilation and filtration system,

I) Electric power supply system,

m) Signalling system,

n) Telephone and communication system,
0) Fire protection system,

p) Physical protection system,

g) Coolant purification system.

4.2.2 Documentation for Physical Start-Up

(@) Documentation consists of the following:
a) Limits and conditions for physical start-up,

b) Programme for physical start-up, which defines the fuel loading procedure,
criticality achievement, range and description of experiments, and order of
their performance. In addition, the programme for physical start-up contains
the anticipated values of critical parameters, critical positions of active
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elements of the control and protection system, their differential and integral
efficiency, evaluation of fuel, absorber reactivity in the reactor core, etc.

¢) Methods of conducting experiments during the physical start-up,
d) Operating procedures for equipment and systems required for physical start-up,
e) Certificates of emergency preparedness,

f) Procedure concerning nuclear safety in physical start-up (including fuel
handling),

g) Procedure concerning nuclear safety of storage of fresh and irradiated fuel,

h) Operating documentation and records (operating logbooks, operating record
books, operating reports, etc.),

i) Test reports and certificates of installation preparedness,

J) List of changes related to the nuclear safety against solution contained in the
Preoperational Safety Analysis Report,

k) Certificates of personnel examinations (considering specific works during the
physical start-up) and certificates of personnel training, licence and
authorisation for activities related to the discharge of their function,

1) Guidelines concerning personnel activity,

m) Summary certificate of preparedness of nuclear research facility for physical
start-up.

4.2.3 Inspection of Nuclear Research Facility Preparedness for Physical Start-Up

(1) The preparedness of nuclear research facility for physical start-up shall be inspected by:
a) Licensee (operator),
b) Office.

(2) A licensee (operator) shall verify:

a) Compliance of the works performed with the solution contained in the
documentation,

b) Test reports and certificates of installation preparedness according to par. 4.2.2
of this Guide,

¢) Existence of the required documentation,
d) Existence of certificates of personnel qualification examinations,
e) Personnel preparedness for physical start-up as per the specified programme.

(3) After the inspection, the licensee (operator) shall prepare and approve a certificate of
inspection outcomes, which is a necessary background document for physical start-up.

(4) The Office shall verify:

a) Preparedness of nuclear research facility for physical start-up on the basis of
certificates of preparedness,

b) Documentation for physical start-up,

c) Certificates of personnel competence for selected activities affecting nuclear
safety related to physical start-up,
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4.3

43.1
(1)

(2)

4.3.2
(1)

d) Compliance with the conditions laid down in the previous decisions taken by
the Office.

On the basis of the outcome of the verification carried out according to the provisions of
this Guide, the Office shall decide on the issue of a licence for physical start-up, which
can be subject to compliance with other conditions. The physical start-up cannot be
commenced without this licence.

Physical Start-Up Principles

During the physical start-up, neutron-physical characteristics of the reactor must be
especially acquired and control and protective functions dependent on them must be
verified.

Reactor physical start-up shall be carried out in stages in accordance with the approved
programme for physical start-up and time schedule based on this programme.

During the physical start-up, interlocking of emergency signals delivered by process
systems not in use during the physical start-up is accepted.

In the case of occurrence of any condition dangerous from nuclear safety point of view,
all experiments associated with physical start-up are required to be immediately
interrupted and the reactor shut down.

All regulations (orders), operations, conducted experiments and their results are
recorded in an order logbook and in an operating logbook that have been maintained
since reactor core loading.

Summary results of the physical start-up after its completion are submitted by a licensee
(operator) to the Office for review within the time limit specified in the licence.

Research Reactor Power Start-Up

Preparedness for Power Start-Up

Before the commencement of power start-up, a programme for power start-up must be
prepared and discussed with the Office. The programme must document that the
intended objectives and parameters specified in the design have been achieved and that
all systems and equipment of the nuclear research facility are prepared and operable.

The power start-up shall be carried out in the presence of or in close cooperation with
the licensee, designer and manufacturer — supplier and/or investor (if not identical with
the licensee).

Documentation for Power Start-Up

Documentation consists of the following:
a) Limits and conditions for power start-up,

b) Programme for power start-up, which defines the power start-up procedure,
contains the anticipated power, temperature and other reactivity coefficients,
the expected dependence of the efficiency of active elements of the control and
protection system on operating conditions, etc.,
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¢) Methods of experiments conducting during the power start-up,
d) Comprehensive operating procedures and operating documentation,

e) Certificates of personnel competence for selected activities affecting the
nuclear safety,

f) Test reports and certificates of preparedness of all reactor systems and
equipment,

g) List of applicable procedures for nuclear research facility,
h) Reports of physical start-up results,

i) Summary certificate of preparedness of nuclear research facility for power
start-up.

4.3.3 Inspection of Research Reactor Preparedness for Power Start-Up

(1) The preparedness of research reactor for power start-up shall be inspected by:
a) Licensee (operator),
b) Office (through a group of nuclear safety inspectors).

(2) A licensee (operator) shall verify:

a) Test reports and certificates of installation preparedness, documentation for
power start-up,

b) Personnel qualification,
c) Personnel preparedness for power start-up as per the specified programme,
d) Achieved results of the physical start-up.

(3) After the inspection, the licensee (operator) shall prepare and approve a report of
inspection outcomes, which is a necessary background document for power start-up.

(4) The Office shall particularly verify:

a) Preparedness of research reactor for power start-up on the basis of certificates
of preparedness,

b) Documentation for power start-up,
c) Personnel preparedness for power start-up as per the specified programme,
d) Compliance with the programme for physical start-up,

e) Compliance with the conditions laid down in the previous decisions taken by
the Office.

(5) On the basis of the outcome of the verification carried out according to the provisions of
this Guide, the Office shall decide on the issue of a licence for power start-up, which
can be subject to compliance with other conditions. The power start-up cannot be
commenced without this licence.

4.3.4 Principles of Research Reactor Power Start-Up

(1) The power start-up process includes stage and step-by-step power increase,
determination and specification of reactor parameters, system and equipment testing,
scheduled experiments conducted at every power level as per the specified programme,
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()

verification test at nominal power level as per the specified programme while observing
the design parameters affecting the nuclear safety and analysis of results obtained.

The power start-up process can be commenced upon successful completion of the
programme for physical start-up and compliance with the defined conditions.

The power start-up process shall be carried out in accordance with the approved
programme for power start-up prepared in accordance with the results of physical start-

up.

All regulations (orders), operations, conducted experiments and their results are
recorded in an order logbook and in an operating logbook.

The operating procedures and other operating documentation must be subsequently
modified and amended according to the results of power start-up.

After successful completion of the programme for power start-up, the specified Limits
and Conditions for operation shall be submitted by a licensee (operator) to the Office
for approval.

Summary results of the power start-up are submitted by a licensee (operator), within
three months after the completion of power start-up, to the Office in the form of a
report.

4.4 Trial Operation of Nuclear Research Facility

4.4.1 Documentation for Trial Operation

1)

(2)

Documentation consists of the following:
a) Limits and conditions for operation,

b) Comprehensive specified operating procedures and operating documentation
including a list of such procedures,

c) Specified list of changes related to the nuclear safety against solutions
contained in the documentation according to the Act,

d) List of equipment relevant nuclear safety and frequency of their functional
tests and inspections,

e) Specified Programme of Operational Inspections approved by the Office and
the respective Quality Assurance Programme in accordance with Decree of the
State Office for Nuclear Safety No. 214/1997 Coll.

f) Certificates of personnel examinations and certificates of personnel training
and authorisation for activities related to the discharge of their function
including overview of shift coverage,

g) Valid documentation concerning emergency preparedness, if modified or
amended.

In addition to documents listed above in par. 1, the following is also a part of the
documentation:

a) Report on the result concerning:
i. Power start-up for research reactors,
il. Physical start-up for experimental reactors,
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b) Report of compliance with the conditions and requirements laid down in the
previous decisions taken by the Office,

c) Trial operation time schedule,

d) Summary certificate of preparedness of nuclear research facility for trial
operation.

4.4.2 Preparedness of Nuclear Research Facility for Trial Operation

1) If any modifications affecting the safety of a nuclear research facility are required
due to the results of putting the facility into trial operation, such modifications must
be documented and once approved by the Office, they must be implemented and
tested according to the predetermined programme.

(2) The nuclear research facility may be put into trial operation provided that all
equipment and systems required to ensure reliable and safe operation are in operable
condition.

4.4.3 Inspection of Nuclear Research Facility Preparedness for Trial Operation

(1) The preparedness for trial operation shall be inspected by:
a) Licensee,
b) Office.

(2) To commence the trial operation:

a) A licensee shall verify:
i. Test reports and certificates of installation preparedness,
ii. Existence of the required documentation,

iii. Existence of certificates of personnel qualification examinations for
trial operation as per the specified programme,

iv. Achieved results of the power start-up of research reactor.

b) The Office shall verify:

i) Preparedness of nuclear research facility for trial operation on the basis
of certificates of preparedness,

i) Documentation for trial operation,

iii) Personnel preparedness for trial operation as per the specified
programme,

iv) Compliance with the programme for power start-up of research reactor,

v) Compliance with the conditions laid down in the previous decisions
taken by the Office.

(3) After the inspection, the licensee shall prepare a certificate of inspection outcomes,
which is a necessary background document for trial operation. On the basis of the
outcome of the verification carried out according to the provisions of this Guide, the
Office shall decide on the issue of a licence for trial operation, which can be subject to
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4.5.2
(1)

(@)

45.3
(1)

@)

compliance with other conditions. The trial operation cannot be commenced without
this licence.

“Continuous” Operation of Nuclear Research Facility

Documentation for “Continuous” Operation

Documentation consists of the documents listed in Chapter 4.4.1, par. 1 of this Guide.
A part of the documentation is also the following:

a) Report of the course and results of the trial operation,

b) Report of compliance with the conditions laid down in the previous decisions
taken by the Office,

c) Annual operation schedule,

d) Summary certificate of preparedness of nuclear research facility for continuous
operation.

Preparedness of Nuclear Research Facility for “Continuous” Operation

If any modifications affecting the safety of a nuclear research facility are required
due to the results of putting the facility into continuous operation, such modifications
must be documented and once approved by the Office, they must be implemented
and tested according to the predetermined programme.

The nuclear research facility may be put into continuous operation provided that all
equipment and systems required to ensure reliable and safe operation are in operable
condition.

Inspection of Nuclear Research Facility Preparedness for “Continuous” Operation

The preparedness for continuous operation shall be inspected by:
a) Licensee,
b) Office.
To commence the continuous operation:
a) A licensee shall verify:
1) Preparedness of nuclear research facility for continuous operation,
i) Existence of the approved documentation (Chapter 4.4.2 of the Guide),

iii) Existence of certificates of personnel qualification examinations and
personnel preparedness for continuous operation as per the specified
programme,

iv) Achieved results of the trial operation.
b) The Office shall verify:

1) Preparedness of nuclear research facility for continuous operation on
the basis of certificates of preparedness,
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(3)

i) Documentation for continuous operation,

iii) Personnel preparedness for continuous operation as per the specified
programme,

Iv) Results of trial operation,

v) Compliance with the conditions laid down in the previous decisions
taken by the Office.

After the inspection, the licensee shall prepare a certificate of inspection outcomes,
which is a necessary background document for continuous operation. On the basis of
the outcome of the verification carried out according to the provisions of this Guide, the
Office shall decide on the issue of a licence for continuous operation, which can be
subject to compliance with other conditions. The continuous operation cannot be
commenced without this licence.

4.6 Principles of “Continuous” Operation of Nuclear Research Facility

4.6.1 Selected Aspects of Operation

(1)

@)

(3)
(4)

()

(6)

()

(8)

A nuclear research facility shall be operated according to the time schedule, which also
specifies its scheduled outages due to refuelling, operational inspections, etc. The
operation schedule shall be regularly submitted to the Office at specified intervals.

In operation, it is required to know the total reactivity reserve, maximum attainable
excess reactivity, its composition and efficiency of the active elements of control and
protection system.

In order to carry out activities affecting the nuclear safety, the written orders must be
used, which must be uniquely defined in the operating regulations.

Operating regulations:

a) Are related to normal and abnormal operation, and must be in compliance with
the Limits and Conditions for operation,

b) Must be available to the Office, including modifications and amendments.
A licensee (operator) is obliged to ensure:

a) Regular re-evaluation and necessary modifications of operating procedures and
their impact on nuclear research facility operation,

b) Availability of a comprehensive updated set of operating and safety-related
procedures in the control room.

A licensee (operator) is obliged to notify the Office forthwith of any occurrence of
events dangerous from the viewpoint of nuclear safety, radiation protection, physical
protection and emergency preparedness. Should any emergency event occur, the
information shall be submitted according to Decree of the State Office for Nuclear
Safety No. 318/1997 Coll.

A licensee (operator) is obliged to analyse regularly the operation and occurred failures
together with the proposals for measures to be taken. The respective reports shall be
handed over to the Office at specified intervals.

Operational records kept by the licensee (operator) throughout the service life of nuclear
research facility include data related to the following, in particular:
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(9)

(10)

(11)

a) Operation of nuclear research facility (proving compliance with the Limits and
Conditions),

b) Maintenance, tests, inspections and repairs of equipment and systems,
¢) Quality Assurance Programmes,
d) Qualification, job positions, medical examinations and personnel training,

e) Dose rate, specific activity of discharges of radioactive substances and
radioactive waste, and radiation level within the nuclear research facility.

Unless the regulations specify otherwise, all records, reports and other documents
concerning operation shall be archived throughout the service life of nuclear research
facility. Archiving medical records and keeping dose records shall be governed by a
special regulation (Decree of the State Office for Nuclear Safety No. 307/2002 Coll.).

The operator of nuclear research facility shall establish an internal safety commission
for verification of compliance with nuclear safety requirements, which has its own
statute and notifies regularly (usually quarterly) the operator’s management of the
outcomes of its activity and presents the proposal for remedial measures, if necessary.

In accordance with the requirements of Article 17 of the Act, the operator of nuclear
research facility shall hand over to the Office periodic (quarterly) reports of compliance
with the conditions related to nuclear safety.

4.6.2 Critical Experiment

(1)

@)

(3)

(4)
()
(6)

(7)

A nuclear research facility should be brought to an unknown criticality in accordance
with programme for critical experiment. A licensee (operator) shall prepare a
preliminary programme for critical experiment and submit it to the Office for review.

Before conducting the critical experiment, a licensee (operator) shall prepare critical
experiment programme in accordance with the preliminary programme and apply to the
Office for the issue of a licence according to Act No. 18/1997 Coll., Article 9, letter e).
After completion of critical experiment, the licensee (operator) shall hand over to the
Office an evaluation report concerning the respective experiment.

The critical experiment shall be conducted with fully functional control and protection
system, standard loading and other necessary equipment for fuel handling. At least one
reactivity measuring and evaluation device, which is independent of standard
instrumentation and control system, is required for critical experiment.

The critical experiment is to be conducted with a neutron source. The range of
application of the must be specified in the programme for critical experiment.

The critical experiment requires to extend the standard shift by Start-up Section Chief or
Supervisory Physicist.

The initial status of the reactor core (fuel, moderator, reflector and/or other components)
should not exceed 2/3 of the expected critical amount determined by the approved
(verified) computational code. Other changes of the reactor core must be made step by
step so that the extrapolation of monitored parameters can be used to define the
anticipated criticality sufficiently accurate.

When the subcriticality of the core in the amount of 7 Bef is achieved, with regard to the
anticipated criticality, another increase in reactivity is permitted by adding only one fuel
assembly in one step or step by step with reactivity change < 0.7 Bef.
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The critical experiment shall deemed (considered) to be completed if core subcriticality
with regard to the anticipated criticality is less than 0.7 Bef. Another reactivity increase
shall be carried out in a standard manner as in the case of bringing the reactor to a
known criticality.

The specified conditions for reactivity change rate must be observed in all phases of
critical experiment; it is also required to monitor with care such parameter values, which
are used to change the reactivity, data provided by measuring channels and other
signalled parameters, functionality of the control and protection system and other used
process and experimental facilities, etc.

4.6.3 Refuelling

(1)

@)
3)

Change of configuration of the reactor core to the configuration, which has been
operated in the reactor in the past, shall not be considered as refuelling and the critical
experiment shall not be required. Reactor core configurations operated in the past must
be recorded throughout the service life, including results of the critical experiment and
the licence issued by the Office. The Office shall be notified of any change of
configuration of the reactor core in advance.

Systematic monitoring of positive reactivity excess must be carried out during refuelling
in the reactor core.

First criticality after refuelling shall be carried out according to par. 4.6.2. of this Guide.

4.6.4 Maintenance, Tests and Inspections

(1)

(@)

(3)

(4)

()

(6)

A licensee shall ensure preparation of maintenance, testing and inspection instructions
for the components of a nuclear research facility and shall submit them to the Office
prior to the commencement of trial operation together with the plan for periodic
maintenance, tests and inspections.

Maintenance, tests and inspections of equipment relevant for the safety must have such
a technical level and frequency to ensure compliance of the reliability and functionality
of such equipment with Decree No. 214/1997 Coll.

A licensee is obliged to ensure compliance with the Limits and Conditions during
maintenance, tests and inspections as well as a reasonable level of the nuclear safety of
nuclear research facility.

An order for maintenance, tests and inspections on the installed equipment or for
dismantling of the equipment for the purpose of maintenance or equipment
reinstallation after maintenance shall be issued by a person responsible for operation of
nuclear research facility taking account of reasonable level of the nuclear safety
specified in the Limits and Conditions.

A programme based on conclusions of the Preoperational Safety Analysis Report must
exist for maintenance, tests and inspections. This programme must ensure that the
nuclear safety of a nuclear research facility will not be unacceptable reduced during the
aforementioned activities.

A person responsible for operation of a nuclear research facility must be charged with a
full responsibility for all aspects of the maintenance, tests and inspections being carried
out. This responsibility can be transferred to the operating personnel for the purposes of
work coordination.
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Maintenance, testing and inspection procedures must be prepared in accordance with the
Quality Assurance Programme for reactor operation.

When any equipment is put out of operation for the purposes of maintenance, tests or
inspection, it is required to ensure compliance with the Limits and Conditions.

After maintenance, test or inspection, the equipment or system must be tested as per the
predetermined programme before the equipment or system can be put back into
operation; the purpose of such testing is to verify the compliance of the outcomes of
maintenance, test or inspection with the Limits and Conditions, and to make an
appropriate entry in the operational records in accordance with the Quality Assurance
Programme. In the event that the outcomes fail to comply with the Limits and
Conditions, the nuclear research facility cannot be put back into operation without
consulting the Office.

A calibration or functional test must be carried out if required by the nature of the
equipment after maintenance, test or inspection; the purpose of such calibration or
functional test is to verify compliance of the equipment with the operational
requirements.

Normal operation can be restored upon approval, by a person responsible for work
coordination, of compliance of the outcomes of maintenance, repairs, tests and
inspections with the objectives of the programme.

Equipment relevant for the nuclear safety shall be repaired upon adoption of such
measures ensuring that the repair will not reduce the level of the nuclear safety of
nuclear research facilities.

Upon termination of the repairs, it is necessary to verify as per the specified programme
if the equipment of system is capable of reliable operation, and to make an appropriate
entry in the operational records in accordance with the Quality Assurance Programme.

Reconstruction and Modification of Nuclear Research Facility

Reconstructions or modifications can have the following nature:
a) Changes not affecting the nuclear safety,
b) Changes affecting the nuclear safety.

Reconstructions or modifications significantly affecting the nuclear safety must be
discussed with and approved by the Office. Such changes are as follows:

a) Changes requiring modification of the approved Limits and Conditions for
operation of a nuclear research facility,

b) Changes significantly affecting the equipment relevant for the nuclear safety,

¢) Changes otherwise significantly affecting the existing levels of nuclear safety
of a nuclear research facility without requiring any modification of the
approved Limits and Conditions.

Prior to the implementation of the reconstruction works specified in paragraph 1, letter
a), a licensee (operator) shall submit to the Office a document proving that these works
will not affect the nuclear safety of a nuclear research facility in a negative way.

With regard to operations specified in paragraph 1, letter b), a licensee (operator) is
obliged:
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a) Prior to the commencement of such reconstruction works, to ensure
preparation of an amendment to the documentation according to Annex F to
the Act and submit it to the Office together with an application for approval of
such changes according to Article 9, par. (1), letter f) of the Act,

b) To issue the respective amendments to operating regulations, operating
documentation as well as documentation requested by the Act, not later than
before termination of the reconstruction,

c) To ensure testing of the reconstructed equipment at the end of the
reconstruction works,

d) To notify the Office of termination of the reconstruction works followed by an
inspection carried out by the Office.

If reconstruction or modification will affect the method of ensuring radiation protection,
physical protection or emergency preparedness of a nuclear research facility, a licensee
shall follow the applicable Decree of the State Office for Nuclear Safety (No. 144/1997
Coll. (physical protection), No. 307/2002 Coll. (radiation protection), ¢. 318/2002 Coll.
(emergency preparedness)).

The reconstruction works specified in paragraph 2, letter b) cannot be commenced
without a licence issued by the Office according to Article 9, par. (1), letter f) of the
Act.

If agreed with the Office, the reconstruction works specified in paragraph 1, letters a)
and b) may be considered as a part of the “continuous” operation.

Nuclear Research Facility Ageing

Design of the nuclear research facility must take account of change in properties of
structural materials at the end of their life and ensure, in a proper manner, compliance of
the component or system safety coefficient with the requirements laid down in the
regulations and standards even at the end of their life.

Where no data concerning properties of structural materials is available, an adequate
inspection programme must be prepared as an amendment to the design. The outcomes
of such inspections will be subsequently used, on a periodic basis, to evaluate the
appropriateness of design assumptions at a given time interval.

Design measures can require monitoring of mechanical properties of structural
materials, which can change due to factors such as stress, corrosion or radiation. Any
impact of these factors can be mitigated by selecting appropriate structural materials,
e.g. with high strength, material with high melting point, etc.

The design must choose an appropriate range of parameters for all items relevant for the
nuclear safety. Therefore, important ageing factors should be taken into account with
regard to degradation of components and systems provided that the components and
systems must be always capable of performing the required functions. Ageing effects
must be taken into consideration under all normal operating conditions including reactor
maintenance and shutdown.

The design must define measures for measurements, tests and inspections and/or
sampling with regard to detection, evaluation, prevention and mitigation of any impact
of the ageing process.
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