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The de com mis sion ing of the ASTRA re search re ac tor at the Aus trian Re search Cen tres
Seibersdorf  was de scribed within three tech ni cal pa pers al ready re leased in Nu clear Tech nol ogy 
& Ra di a tion Pro tec tion through out the years 2003, 2006, and 2008. Fol low ing a sug ges tion
from IAEA the pro ject was in ves ti gated well af ter the files were closed re gard ing rather ad -
min is tra tive than tech ni cal mat ters start ing with the pro ject mis sion, ex plain ing the pro ject
struc ture and iden ti fy ing the key fac tors and the key per for mance in di ca tors. The con tin u ous
doc u men tary and re port ing sys tem as im ple mented to ful fil the in for ma tional needs of stake -
holders, man age ment, and pro ject staff alike is de scribed. Fi nally the pro ject is sum ma rized in
re la tion ship to the per for mance in di ca tors.
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IN TRO DUC TION

Suc cess ful pro ject de liv ery re quires the sys tem -
atic ap pli ca tion of the prac tice and tools of pro ject
man age ment [1-3]. An im por tant as pect of pro ject im -
ple men ta tion is to en sure that in for ma tion is avail able
to man age and un der stand per for mance. Per for mance
In di ca tors are one of the prin ci pal means of pro vid ing
this in for ma tion to those par ties with an in ter est or in -
flu ence on the pro ject – whether in ter nal or ex ter nal to
the pro ject or ga ni za tion (see ref. 4, IAEA, In tro duc -
tion to “Se lec tion & Use of Per for mance In di ca tors in
De com mis sion ing”).

Aus tria, at the time of the ASTRA-MTR re -
search re ac tor de com mis sion ing at the site
Seibersdorf, had no ex pe ri ence re gard ing to the dis -
man tling of nu clear fa cil i ties. The doc u ment starts
with a short re flec tion on the his tory of the re ac tor and
the goals, the struc ture and the im ple men ta tion of the
de com mis sion ing pro ject. A suit able frame work of
per for mance in di ca tors as it was ac tu ally de vel oped
and ap plied dur ing the pro cess is iden ti fied. The struc -
ture of the ac com pa ny ing re port ing sys tem is ex -
plained and the re sults ob tained in terms of sched ule,
ma te ri als, man power, and bud get rel a tive to the per -
for mance in di ca tors are an a lyzed. 

THE HIS TORY OF THE RE AC TOR

In 1958 a fed eral agree ment was reached in Aus -
tria to con struct a 10 MW MTR multi pur pose re search 
re ac tor of the Amer i can Ma chin ery and Foundry
(AMF) de sign at a site ap prox i mately 30 km south east
of Vi enna near the vil lage of Seibersdorf. On Sep tem -
ber 29th 1960, the ASTRA re ac tor (Adapted Swim -
ming Tank Re ac tor Aus tria) reached first crit i cal ity.
Af ter a pe riod of ini tial op er a tion, the av er age ex tent
of op er a tion per year from 1966 on was in the range of
500 and 900 MWd.

Af ter a peo ple’s ref er en dum held in Aus tria in
No vem ber 1978, gen er ally re ject ing the use of nu clear
power in Aus tria and pre vent ing the al ready built nu -
clear power plant at Zwentendorf from be com ing crit i -
cal, the sci en tific use of the re ac tor sub se quently de -
creased. Af ter sev eral mod i fi ca tions the com mer cial
pos si bil i ties of the re ac tor were ex tended. Neverthe-
less the in come of the re ac tor by com mer cial use
hardly ex ceeded 50% of the ever ris ing op er at ing costs 
of roughly EURO 1.300.000 per year in the late
1990’s.

In 1997 the man age ment of the Aus trian Re -
search Cen tres Seibersdorf (ARCS), re spon si ble for
the op er a tion of the re ac tor de cided be cause of po lit i -
cal and fi nan cial rea sons, to shut down the re ac tor per -
ma nently at the ear li est pos si ble date. A first dead line
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for the shut down was com mu ni cated with Jan u ary 1st,
1998. Due to com mit ments and ob li ga tions to the us -
ers of the re ac tor and the date con firmed by the US De -
part ment of En ergy (DOE) to ac cept ASTRA’s spent
fuel by the end of 2000 at the ear li est, this dead line was 
ex tended to Jan u ary 1st, 1999. The shut-down of the
re ac tor fi nally oc curred on July  29th, 1999.

GOALS, STRUC TURE AND
IM PLE MEN TA TION OF THE PRO JECT

The goals of the pro ject

Since the ASTRA re ac tor was the first of the
three re search re ac tors in Aus tria un der go ing de com -
mis sion ing, no par tic u lar ex pe ri ence and reg u la tions
in de com mis sion ing of those fa cil i ties were es tab -
lished. On the other hand, through out re ac tor op er a -
tions, the per son nel of the re ac tor was di rectly re spon -
si ble for the mod i fi ca tions to the fa cil ity with an
out stand ing ex pe ri ence in tech ni cal re quire ments and
han dling pro ce dures un der op er at ing con di tions and
were fa mil iar with the fea tures of the re ac tor and the
nec es sary safety pro ce dures.

In gen eral, dif fer ent strat e gies have been ap plied
for the de com mis sion ing of re search re ac tors, rang ing
from im me di ate dis man tling to de fer dis man tling in
stages sep a rated by a few months and up to sev eral de -
cades. Be tween April 1998 and April 1999 on be half of
the Aus trian gov ern ment as the key-owner of the ARCS 
and the fa cil ity, a com pre hen sive study was pre pared by 
ARCS to give a clear pic ture of the pos si bil i ties in de -
com mis sion ing. Ad van tages and dis ad van tages were
com pared un der ASTRA cir cum stances lead ing to a de -
ci sion for im me di ate dis man tling. The re main ing op er -
at ing time was partly ded i cated to es tab lish em pir i cal
data re lated to e. g. the ac ti va tion of the pool-alu -
mina-liner, the shield ing con crete and of other ma jor
com po nents.

The goals for the de com mis sion ing with ref er -
ence to build ings, struc tures, and funds were de fined to:
– re move ac ti vated and con tam i nated ma te ri als

from the re ac tor,
– keep the amount of ra dio ac tive waste to a rea son -

able min i mum,
– keep the costs of the de com mis sion ing as low as

pos si ble, and
– clear and pre serve the build ing for fur ther un re -

stricted re-use.
The goals for the de com mis sion ing with ref er -

ence to peo ple and the en vi ron ment were de fined to:
– ap ply the nec es sary phys i cal sur veil lance to per -

son nel and en vi ron ment,
– pro tect the staff from un nec es sary ex po sure

(ALARA-prin ci ple),
– take ap pro pri ate mea sures to pre vent con tam i na -

tions and the spread ing of con tam i na tions, and

– pro tect the en vi ron ment from haz ards im ple -
mented by the de com mis sion ing pro cess

The struc ture of the pro ject

For rea sons of li cens ing, le gal iza tion and ad min -
is tra tion the pro ject was struc tured into four phases:

Phase 0 re moval and dis po si tion of
the fuel el e ments
prep a ra tion of data

  Aug. 1999-Dec. 2000
    

Phase 1 re cov er ing and treat ing of
re mote han dled waste
(RHW),
re cov er ing and treat ment of
RHW from the vi cin ity of
the core,
han dling and con di tion ing
of neu tron ex posed graph ite,
phase-1 con di tion ing work
at Hot-Cell-Lab o ra tory
con tin ued un til

   Jan. 2001-Jan. 2003

    Dec. 2005

Phase 2 re cov er ing and treat ing of
con tact han dled waste,
“fin ger print ing”
con tam i na tion of the
pri mary wa ter sys tems,
dis man tling of the pri mary
wa ter sys tems,
pro cess ing of con tam i nated
and ac ti vated met als,
“fin ger print ing” ac ti va tion
of Bar ite con crete,
dis man tling of the
bi o log i cal shield,
ra dio log i cal clear ance of the 
sur face of the con crete

    Feb. 2003-Jan. 2005

Phase 3 ra dio log i cal clear ance of the 
re ac tor build ing

  Feb. 2005-Dec. 2005

The im ple men ta tion of the pro ject

Based on the ob tained data of the com pre hen sive 
study a rather clear pic ture of the tasks to be per -
formed, the time ta ble of the pro ject and the costs to be
ex pected could be drawn with the fol low ing re sults.
– First pos si ble ship ping date for the trans fer of the

54 spent fuel el e ments was es tab lished with DOE
in the fall of 2000. To cover the costs of the dis po -
si tion, EUR 1,800,000 were ac cu mu lated over
years of op er a tion for this pur pose.

– Es ti mated 160 tons ac ti vated and con tam i nated
ma te ri als had to be ex pected at es ti mated av er ag -
ing costs of EUR 4,000,000 for the con di tion ing
and in ter me di ate stor age.

– The work should be per formed with re main ing
qual i fied re ac tor staff but with the op tion to use
ex ter nal la bour when ap ply ing spe cial ized tech -
niques.

– 90 years of man power for dis man tling in clud ing
the con di tion ing of the in ter me di ate and low level
waste, the es tab lish ment of the nec es sary ra dio -
log i cal pa ram e ters, clear ance of the build ings, ra -
di a tion pro tec tion mea sures and doc u men ta tion
were cal cu lated.
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– Based on an av er age of 15 op er a tional staff mem -
bers that amounted to 6 years of pro ject du ra tion
with es ti mated costs of EUR 9,000,000, not tak ing 
into ac count un fore seen de lays.

To tal costs of the de com mis sion ing were there -
fore es ti mated with EUR 13,000,000 cov er ing all ex -
penses in clud ing the con di tion ing and tem po rary stor -
age of the waste but with the ex emp tion of the costs for
the dis po si tion of the spent fuel and the con sid er able
re serve funds which are re quested un der Aus trian law
for an even tual later fi nal stor age of ra dio ac tive waste.

Ac cord ing to Aus trian leg is la tion, the op er a tion
of nu clear fa cil i ties is un der fed eral su per vi sion. Tasks 
sim i lar to those al ready per formed dur ing the op er a -
tional pe riod of the re ac tor, e. g. dis po si tion of the
spent fuel or mod i fi ca tions to the re ac tor in ter nals and
ex per i ments were there fore con sid ered op er a tional
work and could be per formed on al ready es tab lished
rules. The re turn of the spent fuel el e ments to DOE and 
the re moval and con di tion ing of re mote han dled waste
(RHW) from the vi cin ity of the core and beam-tube in -
ter nals was there fore per mit ted un der the op er a tional
li cense (phase 0 and phase 1).

The de com mis sion ing of nu clear fa cil i ties on the
other hand is un der su per vi sion of the fed eral state of
Lower Aus tria. To con tinue the pro ject into phase 2 and
phase 3 a de com mis sion ing li cense by way of an En vi -
ron men tal Im pact As sess ment (EIA) had to be ob tained
while per form ing the work up to phase 1. In ad vance to
the EIA, EURATOM had to be in formed ac cord ing Ar ti -
cle 37 about the in ten tions to de com mis sion the ASTRA.

Af ter dis cus sions of the im ple ments of the com -
pre hen sive De com mis sion ing study with the re spon si -
ble stake holders, the pro ject was fi nally pre sented to
Parliament and ap pro pri ated in June 1999. The fund -
ing to run the pro ject was granted in six equal parts
over the years 2000 to 2005. In De cem ber 1999 the
bud get was for mally ap proved by the Aus trian fed eral
min is try of fi nance. Now with the nec es sary funds
guar an teed and the ex pec ta tion of a pos i tive state ment
ac cord ing Ar ti cle 37, EURATOM and by ob tain ing a
de com mis sion ing li cense fol low ing an EIA in due
course, work on the pro ject could com mence im me di -
ately in Jan u ary 2000.

IDEN TI FI CA TION OF THE KEY FAC TORS

Stake holders

Fa cil ity owner ARCS (un til March 2003)
Nu clear En gi neer ing Seibersdorf
Ltd - NES (from April 2003)

Gov ern ment rep re sented by the min is try of
sci ence

Fund pro vider rep re sented by the fed eral
min is try of fi nance

Reg u la tors rep re sented by the fed eral min is try 
of en vi ron ment, work un der op er -
at ing li cense,
rep re sented by the gov ern ment of
Lower Aus tria, work un der de com -
mis sion ing li cense

Neigh bour ing via EURATOM ac cord ing to the
coun tries Ar ti cle 37 pro ce dure
Gen eral pub lic via En vi ron men tal Im pact

As sess ment (EIA)
Pro ject ARCS, di vi sion Nu clear Ser vices
man age ment (un til March 2003); NES, De -

com mis sion ing De part ment
(from April 2003)

Ra dio ac tive waste NES, Ra dio ac tive Waste Man -
age ment De part ment (RWMD)

Spe cial ma te ri als NES, Hot Cell De part ment (HZL)

Ra dio ac tive in ven tory

The ma jor ity of the radionuclides iden ti fied for
the ASTRA pos sessed half-lives up to 80 days de cay -
ing suf fi ciently fast to al low im me di ate dis man tling
af ter the un avoid able time needed for the fuel dis po si -
tion, or half-lives of more than 50 years un til a sub stan -
tial re duc tion of dose rates were achieved. Im me di ate
dis man tling with traces of e. g. Co-60 still pres ent even 
in low level ac ti vated or con tam i nated ar eas as sisted in 
the def i ni tion of re li able radionuclide re la tion ships
and sim pli fied de tec tion and clear ance pro ce dures.

The con di tion ing of con tact han dled ma te ri als
and spe cial ma te ri als (e. g. the an neal ing of the graph -
ite and the re mote han dled seal ing of the Be ryl lium el -
e ments) had to be car ried out by the pro ject staff sup -
ported by the col leagues and fa cil i ties of the Hot Cell
De part ment in or der to ful fil the ac cep tance cri te ria at
the stor age fa cil ity.

Avail able man power and ex pe ri ence

The ex pe ri ence of the re ac tor op er a tors in han -
dling and cut ting pro ce dures un der op er at ing con di -
tions and it’s fa mil iar ity with the tech ni cal fea tures of
the re ac tor and the nec es sary safety pro ce dures. Due to 
the ex pe ri ence, per sonal ex po sure has al ways been at
com pa ra bly very low lev els.

Safety and en vi ron ment

Since de com mis sion ing work could be per -
formed within the closed con tain ment of the re ac tor
build ing with ven ti la tion, un der pres sure and drain age
still fully in op er a tion, suf fi cient safety stan dards
could be guar an teed. Vir tu ally no pos si bil ity for a re -
lease of ac tiv ity to the en vi ron ment dur ing the whole
de com mis sion ing pro cess would ex ist.
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Based on the ra dio ac tive in ven tory, the avail able
man power and ex pe ri ence and with a max i mum pri or ity
to safety and en vi ron men tal com pat i bil ity the im me di ate
dis man tling was rec om mended as the most vi a ble op tion.

Es ti ma tion of the costs

A ta ble of the dif fer ent tasks nec es sary to dis -
man tle the ASTRA was pre pared. The work was di -
vided into le gal pro ce dures, pre lim i nary ef forts, ac tual 
un der tak ings, the es tab lish ment of ra dio log i cal data,
and the con di tion ing and doc u men ta tion. In com par i -
son to other tasks per formed at the re ac tor un der op er -
a tion, work-times were es ti mated. All sin gle tasks
were drawn against the avail able man power. An over -
all pe riod for the de com mis sion ing could be cal cu -
lated and the costs es ti mated.

A com pre hen sive cat a logue of all sig nif i cant
parts of the re ac tor was pre pared, in clud ing tech ni cal
data like ma te ri als, weight, size of con tam i nated sur -
face and cal cu lated lev els of con tam i na tion or ac ti va -
tion with a ba sic char ac ter iza tion of pos si ble nuclides.
The amount of ra dio ac tive waste and of ma te ri als with
po ten tial clear ance prob a bil i ties was de fined and
again the costs cal cu lated. Con tacts with other known
de com mis sion ing pro jects in Eu rope were es tab lished
and es ti mated and ac tual data were com pared with the
fig ures of the ASTRA.

IDEN TI FI CA TION OF THE
PER FOR MANCE IN DI CA TORS

Timescale

Within the struc ture of the pro ject, prog ress over
the time was de fined via the four phases (see struc ture
of the pro ject). Each of the phases was de tailed into
tasks with es ti mated work ing times at tached. Due to
the re lease of the money in equal batches over the
years, it was es sen tial to plan the tasks and ap ply man -
power ac cor dantly.

Tasks and ma te ri als flow

The com pre hen sive cat a logue of parts was pro -
vid ing data on a con tin u ous ba sis. In ter lock ing this
data with the list of tasks al lowed for a fol low up of the
prog ress and the def i ni tion of mile stones.

Cost anal y sis

The im ple mented SAP sys tem in ARCS fa cil i -
tated the nec es sary means. Due to the fact that the bud -
get was dis trib uted on a con stant yearly ba sis it was es -
sen tial, that by the plan ning of tasks e. g. in volv ing

ad di tional costs like em ploy ing ex ter nal con trac tors,
the fi nan cial pos si bil i ties had to be kept in view.

THE DOC U MEN TARY SYS TEM

The scope of the pro ject, the de com mis sion ing
strat e gies and tasks de fined and the cal cu lated costs es -
tab lished on the one side and the stake holders with their
re spon si bil i ties on the other side can be seen as a net -
work con nected via doc u mented in for ma tion drawn
from the ac tual prog ress within the pro ject. The strict
ob li ga tion to iden tify each part/com po nent, ac tive or in -
ac tive, from the dis man tling pro ce dures un til the fi nal
dis po si tion as ra dio ac tive waste or to the re lease for
re-use or dis posal was also call ing for ex ten sive doc u -
men ta tion. 

Due to lim ited man age ment re sources the re port -
ing sys tem had to be easy for han dling, but in for ma tive
enough to ful fil the needs of stake holders at dif fer ent
lev els (e. g. gov ern ment, reg u la tors, ex perts, man age -
ment, staff). There fore a bot tom up sys tem was con -
ceived, in ter con nect ing the in com ing data with the
frame work of the re lated tasks and match ing the data
against the guide lines as de fined dur ing the plan ning
and le gal is ing of the pro ject (top-down doc u men ta tion
sys tem). The pro ce dures were han dled flex i ble with
pos si bil i ties for ex ten sions and al ter ations when
needed. Usu ally the pro ject was re viewed on a yearly
ba sis.

The bot tom-up re port ing sys tem

To re lay in for ma tion to the stake holders on a
reg u lar ba sis and to gain data suit able for re view ing
the pro ject, a re port ing sys tem was ini ti ated. As over -
all in di ca tor on pro ject per for mance and pro ject de liv -
ery the in for ma tion was based on key-per for mance in -
di ca tors. Rea sons for changes in the plan ning and
con se quences due to the changes and due to un fore -
seen mat ters were an a lyzed. The reg u lar bot tom-up re -
port ing sys tem con sisted of eight items.

Daily jour nal

Data usu ally es tab lished by pro ject mem bers on
a hand writ ten daily ba sis. The main tasks per formed
were con tin u ously added into an Ex cel-ta ble stat ing
date, com po nent- or task num ber, and task per formed.

Monthly re ports

Com piled from the daily data and the data on
ma te ri als flow and con nected to the tasks- and time ta -
ble. The re ported tasks were linked to the per son nel in -
volved and state ments about dif fi cul ties or ad vance -
ment added. The re port was ex tended to cover top i cal
mat ters and in cluded the plan ning of the forth com ing
month(s). The next monthly re port was based on the
pre vi ous, so cur rent mat ters could be fol lowed up. The 
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Word-file was made avail able to the di rec tors of the
Nu clear Ser vices (NS), later to the ex ec u tives of Nu -
clear En gi neer ing Seibersdorf (NES) as well as to ev -
ery staff mem ber.

Quar terly re ports

Com pi la tion of the monthly re ports: It em pha -
sized on the time ta ble and the cur rent costs and dealt
with ir reg u lar i ties. The re port was also ex tended to
cover top i cal mat ters and dif fi cul ties and in cluded the
plan ning of the forth com ing pe riod. The fol low ing
quar terly re port was again based on the pre vi ous for
rea sons of fol low up. The Word-file was made avail -
able to the di rec tors of the NS/NES, the con tents in -
cluded into the oblig a tory quar terly re ports from
NS/NES to the di rec tors on the board of the ARCS and
the sci en tific board.

Yearly re ports

Based on the monthly and quar terly re ports with
ex ten sive re flec tions on sta tus-quo, re view and sta tis -
tics in ref er ence to the key-per for mance in di ca tors,
cost-de vel op ment and de vel op ment in per son nel and
plan ning. Dis tri bu tion was sim i lar to the quar terly re -
ports.

Ma te ri als flow

Ba sic data pro vided by pro ject mem bers, con tin -
u ously ex tended by the doc u men ta tion of trans fer to
the RWMD, act ing as cen tral fa cil ity for the col lec tion, 
con di tion ing and in ter me di ate stor age of ra dio ac tive
wastes aris ing in the coun try, or the fi nal re lease. Ex cel 
file based on the com po nent num ber with ba sic iden ti -
fi ca tions of the parts, links to the orig i nal doc u ments
stem ming ei ther from the trans fer to the RWMD or to
the doc u ments aris ing through out the clear ance pro ce -
dures.

Waste-, clear ance- and re lease re ports

Pre cise data were ob tained while ma te rial and
com po nents were han dled. Each item from the mo ment
of dis as sem bling to ei ther the place in the ready con di -
tioned bar rel in the in ter me di ate stor age or the way of
cleared items to re-use, re cy cling, or dis posal had to be
fol lowed at all times. The es tab lished num ber-based
over all iden ti fi ca tion sys tem was duly ex tended through -
out the pro cess. Via this sys tem all data as for ex am ple
within the daily jour nal, the probes and sam ples, the
CAD-draw ings, the ex ten sive photo-doc u men ta tion and
the le gal clar i fi ca tion doc u ments were in ter lock ing.
Hard-cop ies were col lected into a fil ing sys tem.

Health and safety re ports

A stan dard ized monthly data col lec tion fol low -
ing ra di a tion pro tec tion is a gen eral rou tine within all
de part ments of the ARCS deal ing with ra dio ac tiv ity.
Ad di tion ally per son nel on the job were equipped with
elec tronic do sim e ters pro vid ing in stant in for ma tion

for the worker. The read ings of the elec tronic do sim e -
ters were reg u larly col lected on a daily ba sis. In the
case read ings above the ex pected lev els, the daily jour -
nal cov er ing the un der tak ings al lowed for im me di ate
iden ti fi ca tion of tasks re spon si ble. Of fi cial health and
safety re ports com par ing ac tual and cal cu lated val ues
were usu ally pre pared on a yearly ba sis or on re quest.

Sta tus re ports

Apart from the reg u lar re ports, sta tus re ports had 
to be pre pared on re quest.

The top-down doc u men ta tion sys tem

The top-down com mu ni ca tion cov er ing tech ni -
cal, ad min is tra tive and le gal mat ters at dif fer ent lev els.

De com mis sion ing study

Be fore the ini ti a tion of the pro ject a com pre hen -
sive De com mis sion ing study was pre pared. The au tho -
ri za tion of the pro ject and the tasks as well as the le gal -
iza tion of the work was based and linked on the
con tents.

Re ac tor de com mis sion ing
meet ings

Dur ing the plan ning stages of the pro ject and
through out the op er a tional phases 0 and 1 of the pro -
ject, meet ings with re spon si ble stake holders were held 
on reg u lar sched ules. The meet ings were doc u mented, 
de ci sions au tho rized, and con tin u ing steps agreed
with. In the later stages of the pro ject af ter the grant ing
of the de com mis sion ing li cense fol low ing the EIA the
meet ings were held on oc ca sion, usu ally to co-or di -
nate work within the de part ments RWMD and HZL of
NES.

Ap pli ca tion for the en vi ron men tal
im pact as sess ment (EIA)

Ex ten sion of the De com mis sion ing study em -
pha siz ing on tasks to dis man tle the re ac tor fur ther, e. g. 
bioshield, cool ing sys tem and clear ance of the build -
ing (de com mis sion ing li cense).

In for ma tion of EURATOM ac cord ing
ar ti cle 37 of the treaty

In for ma tion con tents sim i lar to the ap pli ca tion
for the EIA, but re struc tured to meet EURATOM-pref -
er ences.

Work ing in struc tions

Since the work ing in struc tions for the re ac tor in
op er a tion in clud ing work dur ing phase 0 and phase 1
were not ap pli ca ble for the work un der the de com mis -
sion ing li cense, new work ing in struc tions had to be es -
tab lished, au tho rized, and re leased. Al ter ations in the
course of the de com mis sion ing work were usu ally
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also put into work ing in struc tions be fore ap ply ing to
the reg u la tors.

Fi nal re port

Af ter the suc cess ful clear ance of the re ac tor
build ing and in or der to ter mi nate the pro ject a fi nal re -
port with a de scrip tion of the tasks per formed was re -
quested by the au thor i ties. The re port in cluded a copy
of the daily jour nal and of the Ex cel-file on ma te ri als
flow. The fi nal re port serves also as a key to the ex ten -
sive over all hard-copy doc u men ta tion of the re ac tor
dur ing de com mis sion ing.

The over all pro ject doc u men ta tion

Since there is no guar an tee, that dig i tal cop ies
are still us able/read able af ter long years of stor age (for
some items 30 years and more) it was de cided to col -
lect im por tant in for ma tion and orig i nals pref er a bly in
hard copy. To ac com mo date the ex ten sive doc u men ta -
tion from the de com mis sion ing pe riod as well as from
the op er at ing pe riod of the re ac tor, a room on the
top-floor of the NES ad min is tra tion build ing was
adopted. It was fur nished with steel cab i nets for
long-time pres er va tion of the doc u ments.

The doc u men ta tion on the sub ject of de com mis -
sion ing con tains:
– com plete doc u men ta tion of the de com mis sion ing

pro cess, plan ning, op er at ing, eval u a tion,
– monthly, quar terly an yearly re ports on de com -

mis sion ing,
– tech ni cal and le gal doc u men ta tion on de com mis -

sion ing,
– ex ten sive doc u men ta tion about ra dio log i cal clear -

ance mea sure ment and ma te ri als flow,
– the ex ten sive photo-doc u men ta tion,
– col lec tion of work ing in struc tions valid for de -

com mis sion ing, and
– pa pers, pub li ca tions, and books re leased in con -

nec tion with the de com mis sion ing
The doc u men ta tion on the sub ject of 40 years of

re ac tor op er a tion con tains:
– de tailed in for ma tion about the fuel cy cle and dis -

posal over the full op er at ing pe riod,
– re ac tor op er at ing log books and the log books of ra -

dio log i cal sur veil lance,
– con tin u ous re cords on ex haust air and sur veil -

lance of the sur round ing,
– op er at ing hand book and re cords of con tin u ous

sur vey  by the reg u la tors,
– the o ret i cal and tech ni cal in for ma tion con cern ing

ex per i ments,
– a com plete set of tech ni cal draw ings of the re ac tor,
– ad min is tra tive com mu ni ca tion and pic ture doc u -

men ta tion dur ing re ac tor op er a tion, and
– per sonal doc u men ta tion of the for mer re ac tor

man age ment

SUMMERIZING THE PRO JECT IN
RE LA TION SHIP TO THE PER FOR MANCE
IN DI CA TORS

The fi nal goal of the pro ject was the re lease of
the build ings for re-use. Im me di ate dis man tling was
cho sen to be the op ti mum de com mis sion ing strat egy.
De com mis sion ing work started with the dis po si tion of 
spent fuel. It was im me di ately con tin ued with the re -
moval of re mote han dled waste, fol lowed by the re -
moval of con tact han dled waste and fi nal ized with the
de con tam i na tion of the re ac tor build ing to achieve the
clear ance level for un re stricted re-use. With the re -
lease of the re ac tor build ing from reg u la tory con trol
the de com mis sion ing of the ASTRA was ter mi nated in 
Oc to ber 2006, ap prox i mately 10 months be hind
sched ule. In the fol low ing the de vel op ment of the pro -
ject along the timescale, the ma te ri als flow, and the ac -
tual costs in re la tion ship to the per for mance in di ca tors
on a task-re lated ba sis are an a lyzed.

An a lyz ing the per for mance of the
pro ject with ref er ence to the timescale

In or der to cope with de lays usu ally caused by
ad min is tra tive dif fi cul ties out side the com pe tence of
the de com mis sion ing man age ment, e. g. un ex pected
wait ing for li censes, it was de cided to en force the pro -
ject-team by co-work ers leased from an out side com -
pany and to run tasks par al lel where pos si ble (dis man -
tling the bi o log i cal shield in the re ac tor build ing and
the pri mary wa ter-sys tems in the in de pend ent un der -
ground pump-room). To en gage ex ter nal la bour for
spe cial ized tasks, e. g. the cut ting of con crete, was al -
ready de cided dur ing the plan ning for de com mis sion -
ing. Ta ble 1 sum ma rizes the ASTRA pro ject by de tail -
ing main tasks over time.

An a lyz ing the ma te ri als flow in
re la tion ship with the tasks

The ob li ga tion to re duce ra dio ac tive waste has
been fol lowed am bi tiously. For ex am ple, un der Aus -
trian con di tions there are no es tab lished routes to in -
tro duce met als into the mar ket, even though the
radionuclide con tent is well be low the clear ance lev els 
for un re stricted re-use. Such met als would have had to
be con sid ered “ra dio ac tive” waste. Ger many has es -
tab lished routes for the re cy cling of cleared met als. In
co-op er a tion with a Ger man com pany li censed for the
melt ing of those met als, 42 met ric tons of cleared
ASTRA met als were re cy cled for re-use. Fur ther as -
sets were the ex ten sive char ac ter iza tion ef forts and the 
in tro duc tion of di a mond wire cut ting to dis man tle the
bi o log i cal shield. It re sulted in a con sid er able re duc -
tion of ra dio ac tive waste in com par i son to the orig i nal
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plan ning (83 tons ac tu ally vs. 160 tons es ti mated), see
tab. 2 for de tails.

An a lyz ing the costs in re la tion ship
with the tasks and the bud get

Af ter the de ci sion to dis man tle the re ac tor im me -
di ately af ter the fi nal shut down, us ing the ex per tise of
the re ac tor staff, a swift con tin u a tion of the work was
es sen tial (time is money!). Due to re tire ment only two
out of ten mem bers of the orig i nal staff re mained un til
the end of the pro ject. Re place ments had to be con -
tracted.

The costs of man power (pro ject staff, per son nel
leased and spe cial ists em ployed) are dom i nat ing the
bud get with 72% of the to tal costs. The costs for con di -
tion ing and stor age of ra dio ac tive waste amounted to
18% of the to tal costs. The con sid er able costs of an
even tual fi nal stor age of the waste were not part of the
pro jects bud get.

Re al is tic early plan ning, pre vent ing de lays and
flex i bil ity in the im ple men ta tion of the pro ject were
cru cial. In or der to keep the pro ject within the fi nan cial 
lim its it was nec es sary to ap ply a con tin u ous trade off
be tween de con tam i na tion ef forts (ex pen di tures in
terms of man-hours) vs. minimization of ra dio ac tive
waste (sav ings in stor age and dis posal costs).

The prep a ra tions of the fuel trans fer and the
load ing of the trans port con tain ers with the 54 spent
fuel el e ments were within the pro jects cost. The costs
of the dis po si tion of the spent fuel were ex pected to be
en tirely cov ered by funds col lected on a con tin u ous
rate dur ing re ac tor op er a tion. Due to un fa vour able ex -
change rates be tween the US-$ and the EUR around
2001 an ad di tional 0.207 mil lion EUR were needed to
cover the dis po si tion. The costs ex ceed ing the pro vi -
sions as well as the pur chase of a whole-body mon i tor
were sub ject to spe cial ap proval by the au thor i ties but

cov ered out of pro ject-funds at the time. The money
was re im bursed in 2006 when ad di tional funds were
needed to close the pro ject. Ta ble 3 high lights costs as -
so ci ated with the phases of ASTRA de com mis sion ing. 
Note: The fig ures in tab. 3 are rep re sented un der a dif -
fer ent point of view com pared to the sim i lar fig ures
within the cost anal y sis as pre sented in 2008; see tab. 4
of ref. 3.

The es ti mated costs of the de com mis sion ing
pro ject were cal cu lated based on the price-in dex of
1999 with a bud get of 13.080 mil lion EUR. The
money was equally dis trib uted at a rate of 2.180 mil -
lion EUR per year over the pe riod 2000 to 2005. A
com pen sa tion for the an nual in fla tion was agreed in
1999. The av er age in fla tion rate in Aus tria dur ing the
years of 2000 to 2006 was 2.5% an nu ally. To com pen -
sate for the in fla tion rate and to cope with un ex pected
de lays and ex pen di tures, an other 0.673 mil lion-EUR
were ap proved in 2006 to fin ish the pro ject. The pro -
ject was fi nally ter mi nated 10 months later than sched -
uled with an over draft of ac tu ally 4.7%, see tab. 4 for
more de tail.

An a lyz ing man power in
re la tion ship with the tasks

In tab. 5 man power re lated to the tasks and the
func tion within the pro ject is an a lyzed. Sum ma riz ing
the func tions in volved, 50% of the to tal man power
was di rectly ap plied to the tasks, sup ported by roughly
32% in char ac ter iza tion, safety, and health pro tec tion
against 18% di rected into man age ment func tions.

An a lyz ing man power over the years

Ta ble 6 an a lyzes man power against the years.
Fol low ing the bud get ary de mands and due to the dom -
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i na tion of the costs of man power, it was es sen tial to
keep the staff em ployed on an even level. It can be ob -
served that the av er age of slightly more than 11
man-years per year was only ex ceeded through out the
years 2004 and 2005, mainly be cause of em ploy ing
ex ter nal spe cial ists for the di a mond-wire cut ting of the 
bi o log i cal shield.

CON CLU SIONS AND
LES SONS LEARNED

It is the func tion of the pro ject man age ment to plan
and pre pare the de com mis sion ing tasks on the tech ni cal,

ad min is tra tive and le gal lev els prop erly and well in ad -
vance. Flex i bil ity in cop ing with un fore seen dif fi cul ties
or de lays is an other im por tant ob li ga tion. There fore all
tech ni cal and ad min is tra tive skills nec es sary to plan and
ex e cute the tasks must be rep re sented within the pro ject
to re act and cope im me di ately with un ex pected oc cur -
rences. Reg u lar con tacts and open co-op er a tion with reg -
u la tors and au thor i ties is an as set.

It is of ut most im por tance to con tin u ously up -
grade pro ject data and carry out proper sur veys be fore
and dur ing the work to en sure a smooth ex e cu tion.
Good qual ity of the es tab lished data is es sen tial for
quick and re li able de ci sions and pro ce dures, the re -
duc tion of haz ards and the minimization of waste.
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Ta ble 3. ASTRA de com mis sion ing – tasks and costs



Early rec og ni tion of e. g. the fa tal in flu ence of
im ped ing de lays and de ci sions to take coun ter ac tions
by in vest ing into clear ance ef forts re sulted on the one
hand in the prof it able re duc tion of ra dio ac tive waste
and on the other hand by im prov ing the flex i bil ity to
cover part of the ad di tional costs in man power, al low -
ing for un in ter rupted con tin u a tion of the work with a
ten dency to level the pro jects bal ance. 

The es tab lish ment and the proper ap pli ca tion of
suit able in di ca tors to gether with the im ple men ta tion
of a com pre hen sive doc u men ta tion pro cess are re li -
able means to as sess the pro jects per for mance, to val i -
date the ef fect of mea sures and to com mu ni cate the

sta tus of the pro ject equally to staff, man age ment, and
stake holder.
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Franc MAJER

DEKOMISIJA  ISTRA@IVA^KOG  REAKTORA  ASTRA – PLANIRAWE,
IZVO\EWE  I  KRATAK  PRIKAZ  PROJEKTA

Dekomisija istra`iva~kog reaktora ASTRA, koji se nalazi u austrijskom
istra`iva~kom centru u Sajbersdorfu, delom je ve} predstavqena u tri rada objavqena u ~asopisu
Nu clear Tech nol ogy & Ra di a tion Pro tec tion – godine 2003, 2006, i 2008. Slede}i preporuku
Me|unarodne agencija za atomsku energiju, projekat je sprovo|en i po{to su dokumenta sklopqena,
pre iz administrativnih nego tehni~kih razloga, zapo~iwu}i sa projektnim nalogom, obja{wewem
strukture projekta, definisawem kqu~nih ~inilaca i kqu~nih pokazateqa izvo|ewa. Opisan je
sistem neprekidnog dokumentovawa i izve{tavawa koji je uveden da zadovoqi potrebe za
informacijama vlasnika, uprave i osobqa na projektu. Na kraju, projekat je ukratko prikazan u
vezi sa pokazateqima izvo|ewa.

Kqu~ne re~i:  dekomisija, istra`iva~ki reaktor ASTRA, kqu~ni ~inioci, pokazateqi
.............................izvo|ewa, dokumentacija


