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The Bu da pest Re search Re ac tor is the first nu clear re search fa cil ity in Hun gary. The re ac tor is
to re main in op er a tion for at least an other 13 years. At the same time, the de vel op ment of a de -
com mis sion ing plan is a man da tory re quire ment un der na tional leg is la tion. The pres ent pa -
per de scribes the cur rent sta tus of de com mis sion ing plan ning which is aimed at a timely prep -
a ra tion for the forth com ing de com mis sion ing of the re ac tor. 
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IN TRO DUC TION

There are sev eral nu clear fa cil i ties in Hun gary,
namely: 4 nu clear power units, 2 re search re ac tors, a
tem po rary spent fuel stor age fa cil ity, 2 ra dio ac tive
waste re pos i to ries, and a closed ura nium mine, but there 
are no nu clear fa cil i ties at the de com mis sion ing stage
and the lo cal ex pe ri ence is quite lim ited in this re spect.
Hun gar ian nu clear leg is la tion cov ers all of the re quired
IAEA, OECD, and Euratom rec om men da tions. There
are ap proved ini tial de com mis sion ing plans for these
fa cil i ties which are based on and in com pli ance with the
said rec om men da tions; they are to be re vised ev ery 5
years. Hun gary has es tab lished a quite clas si cal sys tem
for the prep a ra tion of fu ture de com mis sion ing plans for
its nu clear fa cil i ties. The nec es sary or gani sa tion – a
Pub lic Agency for Ra dio ac tive Waste Man age ment
(PURAM) – has been set up, as it has been pre vi ously
done in many West ern Eu ro pean coun tries [1]. There
are low- and in ter me di ate level ra dio ac tive waste re pos -
i to ries lo cated at var i ous sites in Hun gary. 

The hand ing over of high level RAW stor age is
planned for 2047, when the de com mis sion ing of nu -
clear power plant (NPP) units will come into the lime -
light. The han dling of spent fuel as sem blies will be in
ac cor dance with IAEA and OECD rec om men da tions.

FA CIL ITY HIS TORY AND
CUR RENT STA TUS 

The Bu da pest Re search Re ac tor (BRR) is a light
wa ter tank-type re ac tor (figs. 1 and 2 ). It first went

crit i cal in 1959. The ini tial fuel was of the EK-10 type
and its ther mal power was 2 MWt. The BRR is op er -
ated by the KFKI Atomic En ergy Re search In sti tute of
the Hun gar ian Acad emy of Sci ences (AEKI). The Fi -
nal Safety Re ports [2] con tain the de scrip tions of rel e -
vant re ac tor de tails.

The re ac tor site is lo cated in the west ern part of Bu -
da pest, in a wooded, low built area. The sur face mildly
slopes down hill with a gra di ent of 443-403 m, Bal tic
height, with a sin gle mo tor road lead ing to the site.

Pop u la tion: 0-1 km zone, 460 peo ple. 30 km
zone: Bu da pest and 103 set tle ments with 2 mil lion 626 
thou sand peo ple al to gether.

Wa ter sup ply: Ex clu sively from the Bu da pest
Wa ter Au thor ity Net work. No ground wa ter or pumps.
No sig nif i cant ag ri cul tural ac tiv i ties in the area. The av -
er age tem per a ture is 8.6 °C. Av er age rain fall, 680 mm.
         Ge ol ogy:  Pannonian era de pos its: clayey sand, sand 
and sand stone form the geo log i cal com po si tion of the
un der ground. The fi nal layer is made up of do lo mite
and lime stone.

Earth quakes: Since 1763, within the 110 km
zone, there have been 195 earthquakes more pow er ful
than 3° (EMS scale). There is a prob a bil ity for a 6°
quake ev ery 104 years, 7° quake ev ery 165 years and an
8° quake ev ery 260 years.

The re ac tor build ing is made of two interknit
build ings form ing a T-shaped struc ture. The base of
the struc ture cov ers a sur face of 1700 m2. The re ac tor
hall is a steel pil lar struc ture with brick walls and a ser -
vice floor. The walls of the ser vice floor are made of
con crete and heavy con crete. The hall’s in ter nal height 
is 16 m, its span 21 m. The three mea sur ing halls were
built sub se quently, ac cord ing to a for mer So viet Un ion 
de sign.
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The ad min is tra tive build ing is 5-sto ries high,
brick, sim ple in struc ture. The floors are con nected by
a ca ble tun nel.

The ven ti la tion build ing with its 84 m high chim -
ney is sit u ated 20 m south-west from the re ac tor build -
ing. The cool ing tow ers and aux il iary build ings are
100 m away, liq uid waste stor age un der ground, away
from re ac tor (AFR) stor age hall 130 m fur ther.

The first up grad ing of the re ac tor was car ried out 
in 1967. At the time, the orig i nal fuel was sub sti tuted
with that of the VVR-SM type, with a higher en rich -
ment per cent age (36%), a be ryl lium re flec tor as sem -
bled around the re ac tor core, and its ther mal power in -
creased to 5 MWt.

The sec ond up grad ing was ex e cuted from 1986
to 1990. That was a full scale re con struc tion. The re ac -
tor ves sel, core grid, be ryl lium re flec tor and the pri -
mary and sec ond ary cir cuit loops were re placed (figs.
3 and 4). A new con trol room, new ra di a tion mea sure -
ment lines etc., were con structed. More over, the ex pe -
ri ence gained by the re ac tor staff dur ing the re con -
struc tion con sti tutes a valu able tech ni cal ba sis for
sub se quent de com mis sion ing plan ning.

The phys i cal start-up was in 1992 and the power
start-up in 1993. At pres ent, the re ac tor op er ates with a 
power of up to 10 MW, with the max i mal ther mal neu -
tron flux of 2.5×1014 cm–2s–1. The per formed up grade
will ex tend the re ac tor’s life time for up to 30 years and
the fi nal shut down is planned for 2023. Cur rently, the
av er age op er at ing time is 3500 hours per year. The av -
er age iso tope pro duc tion is 250 cap sules per 50.000 ir -
ra di a tion hours. The BRR has 10 neu tron beam ports
with 12 phys i cal re search fa cil i ties. Its av er age ef fi -
ciency is about 80%. It is worth men tion ing that the
BRR is equipped with a cold neu tron source and a
“time of flight” spec trom e ter. There were nei ther in ci -
dents nor ac ci dents which might have reached INES
lev els dur ing the 51 years of op er a tion.

The BRR is a part of the Rus sian research reactor 
fuel re turn pro gram, un der the aus pices of the IAEA.
In Sep tem ber 2008, the first trans fer of highly en -
riched spent fuel was com pleted and the next one is

planned for 2013, when all of the highly en riched
spent fuel will be re turned to the Rus sian Fed er a tion.
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Fig ure 2  – The ae rial view of the BRR site
1 – re ac tor build ing, 2 – re ac tor hall, 3 – ven ti la tion sys tem,
4 – sec ond ary cir cuit pump room, 5 – cool ing tower, 6 – aux -
il iary build ing, 7 – liq uid radwaste stor age fa cil ity, 8 – solid
radwaste stor age fa cil ity, 9 – CNS's mea sur ing hall, 10 –
cryo-sys tem, 11 – TOF's mea sur ing hall

Fig ure 3. Lift ing of the re ac tor vessel

Fig ure 4. Dis man tling of the con crete wall in the pri mary 
cir cuit pump house

Fig ure 1. – Re ac tor hall of the BRR



Par al lel to the spent fuel trans fer, the op er a tor will con -
vert the re ac tor to low en rich ment fuel use next year.

The first Pe ri odic Safety Report [3] was made in
2003. The reg u la tory body (Hun gar ian Atomic En -
ergy Au thor ity – HAEA) did not find any sig nif i cant
prob lems and re newed the li cense for fur ther 10 years.
In 2005, the staff of the BRR has pre pared the first Pre -
lim i nary De com mis sion ing Plan. The plan cov ers
safety re quire ments, de mol ish ing tech nol o gies, and
nec es sary hu man and fi nan cial re sources.

NA TIONAL LEG IS LA TION
RE QUIRE MENTS 

The key doc u ment in Hun gar ian nu clear leg is la -
tion is the Act on Atomic En ergy (AAE) [1], which
was ap proved in 1996. The Act con sid ers all leg is la -
tive, au thor ity-re lated and op er a tional ex pe ri ence
gained dur ing the con struc tion and op er a tion of the
Paks NPP. It also con sid ers the tech no log i cal ad vance -
ments made since the is su ing of the pre vi ous AAE of
1980, along with in ter na tional ob li ga tions. It has also
taken into ac count the re quire ments of the Joint Con -
ven tion on the Safety of Spent fuel Man age ment and
Safety of Ra dio ac tive Waste Man age ment. The AAE
en vis ages that the Ra dio ac tive Waste Re pos i tory Pub -
lic Com pany is to im ple ment the de com mis sion ing
pro ce dure. The whole pro cess must be im ple mented
un der the su per vi sion of the Hun gar ian Reg u la tory
Body. The li censee is obliged to de velop de com mis -
sion ing plans. Later this year, new nu clear safety
codes and stan dards are ex pected. The de tails of the
de com mis sion ing pro ce dure will be de scribed as a
sep a rate vol ume of the safety code.

Nu clear safety re quire ments and re lated reg u la -
tory ac tiv i ties are reg u lated by the Gov ern men tal De -
cree 89/2005 and its an nexes, the so called Nu clear
Safety Codes (NSC) [4]:
– NSC No. 1 on the au thor ity pro ce dures ap plied to

NPPs,
– NSC No. 2 on the qual ity of man age ment of NPPs,
– NSC No. 3 on the re quire ments for the de sign of

NPPs,
– NSC No. 4  on the safety re quire ments for the op -

er a tion of NPPs,
– NSC No. 5 on the safety of re search re ac tors,
– NSC No. 6 on the safety of  in terim spent fuel stor -

age fa cil i ties, and
– NSC No. 7 glos sary of terms.

The is sue of de com mis sion ing has been cov ered
by NSC No. 1, 5, and 6 and de fined as the fi nal phase of
the life-cy cle of the above men tioned fa cil i ties. As for
the re main ing phases, a safety licence is re quired. For
that pur pose, a multi-step li cens ing pro ce dure was es -
tab lished where the first step is that of ob tain ing an of fi -
cial ap proval to ter mi nate the op er a tion. The fol low ing
re quire ment is that of ob tain ing a valid en vi ron men tal

pro tec tion licence based on en vi ron men tal im pact as -
sess ment and a pub lic hear ing. As in all other phases of
the life-cy cle of the fa cil i ties, spe cial au thor i ties are to
be in volved in the li cens ing pro cesses, e. g. the State
Pub lic Health and Med i cal Of fi cer Ser vice which will
be li cens ing ra di a tion pro tec tion programmes on a case
to case ba sis [5]. Dur ing the dis man tling, de con tam i na -
tion and other steps, an on go ing task of the au thor i ties is 
to con trol the ex po sures within the fa cil i ties and around
them, and to mon i tor the re leases into the en vi ron ment
[6]. The emer gency plan [7] has to be up dated with new
/likely sce nar ios and all nec es sary or gani sa tional
changes need to be ad justed to that, ac cord ingly.

Hun gar ian NSC con tain pro vi sions stip u lat ing
that the de com mis sion ing is to be con sid ered at its de -
sign stage and that a pre lim i nary de com mis sion ing
plan con sti tutes a man da tory part of the doc u men ta -
tion prior to the com mis sion ing it self. The de com mis -
sion ing plan is to be reg u larly re vised in ac cor dance
with the reg u la tions in force, the re sults of the re vi sion
to be sub mit ted to the HAEA. The fi nal ized de com -
mis sion ing plan is a pre req ui site for grant ing an op er -
at ing li cense. 

For the ex e cu tion of ac tiv i ties re lated to the de -
com mis sion ing plan, a spe cial ized or ga ni za tion des -
ig nated to carry out the dis posal of ra dio ac tive waste
and spent fuel was cre ated un der Gov ern men tal
Decree 240/1997 (XII. 18.)  [8], cov er ing the de com -
mis sion ing of nu clear in stal la tions, as well as the sug -
ges tions for pos si ble fi nan cial re sources for car ry ing
out the des ig nated goal. This de cree au tho rized the
Di rec tor Gen eral of the HAEA to es tab lish a
non-profit or ga ni za tion for above men tioned pur -
poses. A pub lic util ity, the so called Pub lic Agency
for Radioactive Waste Management (PURAM) was
es tab lished in 1998.  The fi nan cial re sources for the
op er a tion of PURAM are pro vided by the Cen tral
Nuclear Financial Fund es tab lished in ac cor dance
with the AAE [1].

DE COM MIS SION ING
STRAT EGY AND PLAN

The ex pected life time of the re ac tor is 30 years
and the fi nal shut down is planned for 2023. At the
BRR site, en clos ing and dis man tling will be car ried
out si mul ta neously. Ac cord ing to the plan, the main
build ing will re main  a re search fa cil ity for fu ture
needs (TOKA MAK, Van der Graaf ac cel er a tor etc.) or 
any other ac tiv i ties re lated to the pro duc tion of ra dio -
ac tive ma te ri als. The fi nal aim is par tial de com mis -
sion ing.

We can vouch for the safety of the en clo sure for
2 years fol low ing the fi nal shut down.

 Spent fu els will be moved out of the spent fuel
stor age 1 to 2 years af ter the fi nal shut down.

 Af ter the trans port of spent and fresh fuel, we
will hand over the site to the com pany re spon si ble for
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the de com mis sion ing (Hun gar ian RW re pos i tory
Ltd.). Fur ther de com mis sion ing ac tiv i ties will be car -
ried out by the said com pany.

To be dis man tled are: the ac tive core, re ac tor
ves sel, grav ity ves sel, and the pri mary loop. We will
dis mount the rest of the sys tems af ter wards. The orig i -
nat ing waste ma te ri als are to be trans ported out in sev -
eral steps. The last phase will be that of dis man tling the 
ven ti la tion and dosimetric sys tems. 

 The site will be “clean” at the end of de com mis -
sion ing.

The de mo li tion of the ad min is tra tive build ing
and in ac tive lab o ra to ries is not en vi sioned by the de -
com mis sion ing plan.

Nu clear safety codes con tain pro vi sions that de -
com mis sion ing is to be con sid ered at the de sign stage
and that an ini tial de com mis sion ing plan is a man da -
tory part of the doc u men ta tion prior to com mis sion -
ing. The plan is to be reg u larly re vised, in ac cor dance
with the reg u la tions in force; re vi sion re sults are to be
sub mit ted to the HAEA. The fi nal ized de com mis sion -
ing plan is a pre req ui site for grant ing an op er at ing li -
cense. All de com mis sion ing plans have to cover or ga -
ni za tional and qual i fi ca tion as pects, along with
ac com pa ny ing tech ni cal is sues. In the first phase of
the plan ning, it is nec es sary to es tab lish a sys tem of re -
quire ments tak ing into ac count dose lim its and per son -
nel pro tec tive tools. The method for ra dio ac tive man -
age ment and stor age will also be de ter mined.

The end point of pre lim i nary de com mis sion ing
plan ning is the ra dio met ric sur vey of the fa cil ity. The
workplaces shall be de con tam i nated and these ar eas
shall be ren dered us able for all non-ra dio log i cal ac tiv -
i ties. In all prob a bil ity, the site will meet these re quire -
ments in en tirety. In all other cases, the pre mises and
workplaces will be re viewed ac cord ing to in ter na -
tional prac tice.

At pres ent, the ini tial de com mis sion ing plan
(IDP) for BRR is un der re vi sion. This plan is be ing de -
vel oped in ac cor dance with Nu clear Safety Codes
(Vol ume 5) [4] and IAEA Safety Re port Se ries No. [9]
45.  The plan en com passes the fol low ing:
– fa cil ity de scrip tion,
– de com mis sion ing strat egy,
– pro ject man age ment (le gal is sues, safety cul ture,

train ing, time sched ule),
– de com mis sion ing ac tiv i ties (dis man tling and de -

mo li tion),
– sur veil lance and main te nance,
– waste man age ment [10],
– cost es ti mates and fund ing mech a nism,
– safety as sess ment (safety cri te ria [2], OLC’s [11],

haz ard anal y sis /nor mal and ab nor mal events/ [2]),
– en vi ron men tal as sess ment,
– health and safety,
– fire pro tec tion, and
– qual ity as sur ance [12].

This IDP has one more chap ter, that of the “open
ques tions” deal ing with the un solved prob lems and
open ques tions. Our big gest prob lem lies in the fi nal
dis posal of be ryl lium el e ments.

Ac cord ing to reg u la tions, our IDP must be up -
dated and re vised ev ery five years and, one year be fore 
the fi nal shut down, the li censee must pre pare the fi nal
de com mis sion ing plan (FDP). In case of an un fore -
seen in ci dent or ac ci dent, the re search re ac tor must be
in the safe en clo sure state be fore the ap proval for the
FDP is granted.

As a part of the de com mis sion ing pro cess, ex -
ten sive use of knowl edge of nu clear re ac tor de mo li -
tion tech nol o gies sim i lar to “green field” dis man tling
is en vi sioned. Also, along with in ter na tional ex pe ri -
ences and new tech nol o gies, pre vi ous Hun gar ian ex -
pe ri ences might serve the pur pose. For in stance:
– ra dio log i cal sur veil lance by a gamma cham ber

mon i tor ing sys tem,
– map ping the rooms by a 3-D la ser scan ner,
– un der wa ter cut ting tech nol o gies,
– elec tro chem i cal de con tam i na tion, la ser ab la tion,
– re mote-con trolled break ing hum mers, and
– cut ting with a di a mond sur face ca ble.

AS SUMED DE COM MIS SION ING
SE QUENCE 

The first stage of the BRR de com mis sion ing is the 
re moval of fuel from the re ac tor core to the in side spent
fuel stor age. The BRR site has 2 spent fuel storages. The 
first is the at-re ac tor (AR) stor age with un der wa ter stor -
age tech nol ogy; capacity 786 pieces of fu els; minimum
rest ing time 1 year; av er age rest ing time 3 years. The
AFR stor age is lo cated 130 m to the south-west from the 
re ac tor build ing. Un der wa ter  stor age tech nol ogy;
capacity 2256 pieces of fu els. Our cal cu la tion for 2023
is 650 pieces of spent fuel and 50 pieces of fresh fu els.
The fi nal dis posal will prob a bly be in the Rus sian Fed -
er a tion, but since this is still un cer tain, the cost of ship -
ment and dis posal can not be de ter mined as of yet.

Af ter that, the fol low ing se quence of de com mis -
sion ing ac tiv i ties will be im ple mented:

2-year safety en clo sure. This is the pe riod
needed for the BRR staff to carry out prep a ra tions for
the trans por ta tion of fu els from the site and the de con -
tam i na tion of the ac ti vated sys tems and el e ments.

Emp ty ing the re ac tor hall (re moval of non-ac -
tive and low-ac tive ma te ri als).

Dis man tling the sec ond ary loop (in stal ment of
the tem po rary cool ing sys tem for the in side spent fuel
stor age; drain ing (emp ty ing) of the pipe lines, pool and 
cool ing tower, oil drain age; dis man tling of the elec tric
power  sup ply  ca bles and switch-room; dis man tling of
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equip ment in side the cool ing tower; dis man tling of the 
pumps and valves in the sec ond ary cir cuit pump room; 
ex ca va tion of the main tubes; de mo li tion and re moval
of the tubes; dis man tling of the pipe lines in the re ac tor
build ing base ment; ter rain cor rec tion).

Par tial dis man tling of the hot-cells and lab o ra -
to ries (re moval of radwaste; de con tam i na tion; dis -
man tling and re moval of the cut ting ma chines and
tools; dis man tling of the trans port trol ley, ma nip u la -
tors and iso tope lift).

Dis man tling of beam shut ters and the cold neu -
tron source plug. This equip ment and de vices have to
be dis man tled be fore the re ac tor ves sel is lifted out.

Re ac tor core dis man tling (dis man tling of the
con trol rod gears and re moval of non-ac tive el e ments;
con trol rods mech a nism ex trac tion and its place ment
into the spent fuel stor age; dis man tling of the sleeve
pipes; dis man tling of the cham ber mech a nism; lift ing
out the de tec tors and plac ing them into the spent fuel
stor age; the trans fer of be ryl lium blocks to the spent
fuel stor age; dis man tling of the re ac tor cover; dis man -
tling of the mount ings and fit tings to the  alu mi num
mount ing board;  drain age of  the  re ac tor  ves sel  wa ter
~ 2 m; prac tice ex trac tion of the be ryl lium re flec tor with 
in ac tive mod els; trans fer of be ryl lium re flec tor seg -
ments; trans fer of ac tive wastes away from the spent
fuel stor age).

Lift ing of the re ac tor ves sel (dis man tling and
trans por ta tion of the mount ings, fit tings and alu -
minum board; drain ing of the fil ter resin, emp ty ing the
pri mary loop, wash ing and de con tam i na tion; open ing
of the un der-re ac tor area for the pri mary cir cuit pump
room; dis man tling of pipe flanges; test ex trac tion of
the re ac tor ves sel un der ra di a tion sur veil lance; con -
struc tion of a tem po rary stand; re ac tor ves sel ex trac -
tion; coat ing of the ves sel’s ex ter nal sur face (be hind
the tem po rary shield ing); mov ing of the ves sel to the
tem po rary stand, place ment and trans port; plac ing the
ves sel to the place of de po si tion; mount ing back the re -
ac tor cover).

Lift ing and re moval of the grav ity ves sel (con -
struc tion of a tem po rary stand; de mo li tion of the wall;
dis man tling of pipe flanges, lift ing out the ves sel by a
mo bile crane and its trans por ta tion from the lo ca tion).

Pri mary cir cuit dis man tling (dis man tling of the
fit tings, mea sure ments and ca bles; dis man tling of the
elec tric power sup ply ca bles and switch boxes; con -
struc tion of tem po rary stands, lift ing stands, re moval
of floor seg ments; dis man tling of the pipe lines and
valves; blind ing the pipes; wrap ping, sort ing and
trans por ta tion of waste; dis man tling, wrap ping and
trans por ta tion of the pumps and heat exchangers; lift -
ing and trans por ta tion of  the fil ter buffer ves sel; de -
mo li tion of the bi o log i cal shield; dis man tling of the
fil ter pipe lines, valves, fil ter col umns; dis man tling of
the grav ity pipe lines and valves; de con tam i na tion of

the pump room and putt ing back floor seg ments; dis -
man tling of the tem po rary stands).

Heavy con crete shel ter de mo li tion (dis man tling
and re moval of hor i zon tal chan nel shut ters; dis man -
tling of the re ac tor bridge; de mo li tion of the steel base
plate in the bi o log i cal shield; con struc tion of a tem po -
rary stand; cut ting ma chine in stal la tion; con struc tion
of a tem po rary cool ing sys tem for the cut ting ma chine; 
de mo li tion of the heavy con crete bi o log i cal shield;
wrap ping, sort ing, and trans port ing waste out; dis -
man tling of the cool ing sys tem; dis man tling of the
tem po rary stand; floor cas ing – for a break through be -
tween the re ac tor hall and the pri mary pump room;
con cret ing; dis man tling of the cas ing).

De mo li tion of the AR stor age  (lift ing out the
stor age cover; de mo li tion of the tem po rary cool ing
sys tem; dis man tling of the mea sure ment; emp ty ing
the pool, pump ing the wa ter to the liq uid waste stor -
age; mov ing out the grids; de con tam i na tion; lift ing out 
and trans port ing the ves sel; putt ing it back to the
cover).

De mo li tion of the AFR stor age (dis man tling of
the mea sure ment; emp ty ing the ves sel, pump ing the
wa ter into the liq uid waste stor age; wash ing and de -
con tam i na tion; mov ing out the grids and stor age
tubes; de con tam i na tion; lift ing out and trans por ta tion
of the ves sel; putt ing it back onto the cov er ing plate).
Re mark: The AFR stor age hall has 4 pc of de posit
shafts for solid radwaste (RW). If we do not come up
with a so lu tion for the fi nal dis posal of be ryl lium el e -
ments, our solid waste will be stored by un der wa ter
stor age tech nol ogy.

Dis man tling of the aux il iary sys tems (dis man -
tling the switch boxes and ca bles, pumps, pipe lines
and fit tings; lift ing out and trans por ta tion of the ves -
sels).

Re ac tor hall and base ment clean ing and de con -
tam i na tion.

Par tial de mo li tion of the nor mal ven ti la tion sys -
tem (de mo li tion and trans por ta tion of the io dine and
aero sol fil ters; dis man tling of elec tri cal switch boxes
and ca bles; dis man tling of pipe lines and valves; mov -
ing out the ven ti la tors; de con tam i na tion).

De mo li tion of the ra dio ac tive waste storages
(de mo li tion of pipe lines; fil ter ing of the ra dio ac tive
wa ter; drain ing clear wa ter; ce men ta tion of ac tive wa -
ter; trans por ta tion of ac tive waste; de con tam i na tion;
de mo li tion of the ves sels; build ing de con tam i na tion).

Dis man tling of the ra dio log i cal sur veil lance
equip ment.

De mo li tion of the con trol room.

Fi nal dis posal of radwaste.

The time sched ule for the ex e cu tion of de com -
mis sion ing pro ce dures is shown in tab. 1. Ac cord ing
to the plan,  ac tiv i ties in volved will be car ried out by
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the ex ist ing re ac tor staff, with the in volve ment of ex -
ter nal per son nel only in case of spe cific tasks such as:
the de mo li tion of the bi o log i cal shel ter, re moval of as -
bes tos and the trans por ta tion of RW away from the re -
ac tor site. Fol low ing hu man re sources will be needed
for the de com mis sion ing of the BRR (tab. 2).

TREAT MENT OF
DE COM MIS SION ING RADWASTE

Treat ment of de com mis sion ing radwaste, clear -
ance, and man ag ing [5]:
(1) At the re quest of the li censee, the clear ance from

reg u la tory con trol is is sued by the Of fice of
CMOS. The li censee has sup ple mented the re -
quest with an es ti mate of the doses orig i nat ing
from the use, re use and reutilisation of the sub -
stances or their han dling as non-ra dio ac tive waste, 

as well as an over all anal y sis, the con clu sion be ing 
that clear ance is the op ti mal so lu tion.

(2) Sub stances con tain ing radionuclides can be re -
leased from reg u la tory con trol if:
(a) the pro jected an nual in di vid ual dose orig i nat -
ing from their re use, reutilisation or han dling as

non-ra dio ac tive waste does not ex ceed the 30 mSv
ef fec tive dose, and
(b) if the anal y sis proves that clear ance is the op ti -
mal so lu tion to the prob lem.

(3) In de cid ing on the is sue, the Of fice of CMOS may
ap ply con di tions con cern ing the use, re use, and
reutilisation of the said sub stances or their han -
dling as non-ra dio ac tive waste.

(4) For the com mu ni ca tion of the said de ci sion as per
Sub sec tion (2), rules of Sec tion 22, Sub sec tion
(1), shall be ap plied.

(5) For radionuclides con tain ing sub stances re leased
from reg u la tory con trol, fur ther pro vi sions of this
De cree need not be ap plied.

Waste sort ing

Low- me dium- and high level RW sort ing is pre -
sented in tab. 3.

Quan tity of waste

Quan tity of pri mary and sec ond ary RAW dur ing
BRR de com mis sion ing is given in tab. 4.

Waste han dling and fi nal dis posal

Me dium- and  low  level  ac tiv ity  waste.  The
~430 m3 worth waste af ter sort ing, com press ing, and
wrap ping into dis posal steel drums (or con tain ers) of
the Hun gar ian RW stor age. The fi nal dis posal of be ryl -
lium el e ments re mains an open ques tion. 

Liq uid  ra dio ac tive  waste. The  re ac tor  site has 2 
pc stor age tanks (2×150 m3). Ac tive wa ter from the first 
tank will be pumped into the sec ond tank upon ion-ex -
change fil ter ing. The fil tered and ra di a tion pro tec tion
con trolled wa ter will then flow into the drain age pipe -
lines. The re main ing ac tive wa ter will be laid over by
con crete and han dled as solid waste.

In ac tive waste. The ~680 m3 waste is 60% re us -
able as metal re fuse. Dan ger ous (poi son ous) waste
amounts to ~10 m3 (as bes tos, ac cu mu la tors, oils).  The
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Ta ble 1. De mo li tion schedule

Work phase Duration
(weeks)*

1 Arrangements, inactive tests 53-104

2 Fuel removal from the reactor core and site 50-52;
105-108

3 Empting of the reactor hall 110

4 Dismantling of the secondary loop 107-114

5
Partial dismantling of hot-cells and
laboratories 108-110

6 Reactor core dismantling 109-112

7 Lifting of the reactor vessel 113-117

8 Lifting and removal of the gravity vessel 118-119

9 Primary circuit dismantling 120-126

10 Heavy concrete chelter demolition 127-152

11 Demolition of the AR storage 153

12 Demolition of the AFR storage 154

13
Reactor hall and basement cleaning and
decontamination 157

14
Partial demolition of the normal ventilation
system 158-160

15 Demolition of radioactive waste storages 161

16
Dismantling of the radiological surveillance 
equipment 165-166

17 Demolition of the control room 165-166

18 Documentation, reports 167-173

*Week 0 is the date of the fi nal shut down of the reactor

Ta ble 2. Nec es sary hu man resources

Staff numbers S work hours

1-104 week 15-20 people working
part-time 40 000

105-128 week 15-20 people 16 500

129-165 week 15 people 21 600

166-173 week 5 people   1 400

 Sum mary 79 500

Ta ble 3. RW category

RW category Compared to activity concentration

Low level activity
AK

MEAK
i

i

£å 103

Medium level activity
AK

MEAK
-i

i

=å 10 103 6

High level activity
AK

MEAK
i

i

>å 106

Re mark: AKi – unit i ac tiv ity con cen tra tion [Bqg–1],
               MEAKi – unit i ex emp tion ac tiv ity con cen tra tion [Bqg–1]



fi nal dis posal site is to be han dled as a dan ger ous waste 
stor age site. The fi nal dis posal site for the ~270 m3

con struc tion scrap is to be a pub lic waste stor age.

PROB LEM IS SUES AND
OPEN QUES TIONS

Changes in norms and reg u la tions. To ap ply
new and gen er ally stricter reg u la tions con sti tute a
great chal lenge for op er at ing or ga ni za tions.

Treat ment of ra dio ac tive waste. The is sue of the
fi nal dis posal of high level RW should be solved by
2023 (at the lat est).

Pub lic ac cep tance. Public ac cep tance of nu clear 
tech nol ogy and its ap pli ca tions is quite good in Hun -
gary. There are some mar ginal groups, such as the so
called En ergy Club, op posed to any form of use of nu -
clear power [9].

Plans. The spent fuel of the BRR may be shipped 
back to the Rus sian Fed er a tion within the frame work
of the Rus sian Re search Re ac tor Fuel Re turn Pro gram
(RRRFRP) [13] in 2014, as it was done pre vi ously, in
2008. The spent fuel of the train ing re ac tor might be
added to this ship ment. How ever, the spent fuel man -
age ment af ter the fi nal shut down of the re ac tors (be -
yond 2023) re mains an open ques tion.

At the end of their life time, the dis man tling of
the re ac tor sys tems will be car ried out by the op er at ing
per son nel who have gained ex pe ri ence from pre vi ous
up grades and re con struc tions. The Hun gar ian gov ern -
ment has pledged to cover the de com mis sion ing costs.

CON CLU SIONS

At pres ent, the de com mis sion ing of the BRR is
not an ur gent prob lem in Hun gary. At the mo ment, the
plan is that the re ac tors will be in op er a tion till 2023.
Hun gar ian nu clear norms and reg u la tions are har mo -
nized with IAEA rec om men da tions. New safety codes
will cover the de com mis sion ing pro ce dure in its en -
tirety. The ac cepted ini tial de com mis sion ing plan cre -
ates a good ba sis for fur ther de com mis sion ing plan -
ning. The fi nal dis posal of ra dio ac tive waste is be ing
de vel oped for the low and in ter me di ate level, with the
ex cep tion of the high level waste, since HLRW will
not come into be ing from RR de com mis sion ing.
More over, this pa per pres ents ex am ples of good pro -
ce dures iden ti fied while de vel op ing the ini tial de com -
mis sion ing plan for a re search re ac tor which could
com ple ment the experiance al ready gained in other
de com mis sion ing pro jects [14-17].
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Ta ble 4. Quan tity of the primary and secondary RAW

Decommissioning phase
Waste [m3]

Medium
level

Low
level Liquid Inactive

Decontamination 2 10

Reactor hall emptying 8 60

Secondary loop 350

Hot cells, laboratories 2 10 5 10

Active core 5 3 1 3

Reactor vessel 28* 100 1

Gravity vessel 6* 1

Primary loop 2 20 10 5

Biological shelter 10 200 10 50

Spent fuel storage
(inside) 10* 10 1

Spent fuel storage
(outside) 5 35 50

Auxiliary systems 2 50*

Building decontamination 1 10 30

Ventilation system 5 10

RW storage 2 30 4 20

Radiation protection
system 1 3

Control room 20

Summary ~20 ~330 ~200 ~680

*Ves sels and tanks ge om e try
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Gabor TOT

PO^ETAK  PLANIRAWA  DEKOMISIJE  ISTRA@IVA^KOG
REAKTORA  U  BUDIMPE[TI

Budimpe{tanski istra`iva~ki reaktor je prvo nuklearno istra`iva~ko postrojewe u
Ma|arskoj. Reaktor }e daqe raditi jo{ najmawe 13 godina. U isto vreme, sa~iwavawe dekomisionog
plana predstavqa obavezuju}i zahtev nacionalnog zakonodavstva. U radu je opisano sada{we stawe
planirawa dekomisije koje je usmereno na pravovremenu pripremu budu}e dekomisije reaktora.

Kqu~ne re~i: istra`iva~ki reaktor, dekomisija, rukovawe radioaktivnim otpadom


