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The Kiev’s re search re ac tor WWR-M has been in op er a tion for more than 50 years and its fur -
ther op er a tion is planned for no less than 8-10 years. The act ing nu clear leg is la tion of Ukraine 
de mands from the op er a tor to per form the de com mis sion ing plan ning dur ing the re ac tor op -
er a tion stage as early as pos si ble. Re cently, the De com mis sion ing Pro gram has been ap proved
by the reg u la tory body. The Pro gram is based on the plans for the fur ther use of the re ac tor
site and fore sees the strat egy of im me di ate dis man tling. The Pro gram cov ers the whole de -
com mis sion ing pro cess and rep re sents the main guid ing doc u ment dur ing the whole de com -
mis sion ing pe riod, which de ter mines and sub stan ti ates the prin ci pal tech ni cal and or ga ni za -
tional ac tiv i ties on the prep a ra tion and im ple men ta tion of the re ac tor de com mis sion ing, the
con se quence of the de com mis sion ing stages, the se quence of planned works and mea sures as
well as the nec es sary con di tions and in fra struc ture for the pro vi sion and safe im ple men ta tion.
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IN TRO DUC TION

De com mis sion ing is the fi nal stage of the nu -
clear in stal la tion lifecycle and im ple mented by means
of the de mo li tion or di ver si fi ca tion of the build ings
and con struc tions with the re moval of ra dio ac tive sub -
stances and re turn of the site for re stricted/un re stricted
use. At that, un con di tion ally, the pro tec tion of hu man
and en vi ron ment against the ra dio log i cal and
man-caused im pacts should be pro vided. De com mis -
sion ing is a com plex pro cess in clud ing the de con tam i -
na tion, equip ment dis man tling, de mo li tion of con -
struc tions and radwaste man age ment.

Re quire ments for the pro vi sion of ac tiv ity on the
de com mis sion ing of nu clear in stal la tions as well as
the ac tiv i ties di rectly con nected with the de com mis -
sion ing (for ex am ple, the spent fuel and radwaste man -
age ment, the li cens ing, etc.) are es tab lished by the act -
ing leg is la tion of Ukraine. The op er a tor of a nu clear
in stal la tion at the dif fer ent stages of the lifecycle
should pre pare it self for the forth com ing de com mis -
sion ing. Dur ing the op er a tion, the De com mis sion ing
Pro gram (DP) should be de vel oped by the op er a tor
and must be ap proved by the reg u la tory body.

The re search re ac tor WWR-M is still in op er a -
tion. The In sti tute for Nuclear Research (INR) of Na -
tional Acad emy of Sci ences (NAS) of Ukraine is the
re ac tor op er a tor and has all the re quired li censes and
per mis sions for the re ac tor op er a tion. Re cently, the DP 
for the re ac tor WWR-M has been ap proved by the reg -
u la tory body. This pa per pres ents both the pre req ui -
sites and main fea tures of the DP as well as the ba sic di -
rec tions of fur ther de com mis sion ing plan ning aimed
at the timely prep a ra tion for the re ac tor de com mis -
sion ing.

RE AC TOR CUR RENT STA TUS

The WWR-M re ac tor is the het er o ge neous wa -
ter-mod er ated pool type re search re ac tor op er at ing with 
ther mal neu trons at the power of 10 MWt, giv ing a max -
i mum neu tron flux of 1.5×1014 cm–2s–1 at the core cen ter. 
The re ac tor is equipped with 9 hor i zon tal ex per i men tal
chan nels, a ther mal col umn, and 13 ver ti cal iso tope
chan nels in side the be ryl lium re flec tor. It is pos si ble to
in stall 10-12 ver ti cal chan nels in the core. The re ac tor
gen eral lay out is shown in fig. 1.

The WWR-M re ac tor was com mis sioned on
Feb ru ary 12, 1960. There was not any sin gle ac ci dent
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sit u a tion with the ex ceed ing of norms and con di tions
of the reg u lar op er a tion for 50 years of the re ac tor op -
er a tion. There have been no con tam i na tions above the
es tab lished lev els by radionuclides and aero sols for
the free ac cess pre mises through the long-term re ac tor
op er a tion. Since May 2001 INR has the per ma nent li -
cense for the re ac tor op er a tion. This li cense will be in
force un til the re ac tor fi nal shut-down. The re ac tor fi -
nal shut-down term is not yet es tab lished and the re ac -
tor op er a tion is car ried out now in ac cor dance with
sep a rate per mis sions for some years. The ba sis of this
per mis sion ex ten sion is the re vised op er a tional Safety
Anal y sis Re port, which must be ap proved by the reg u -
la tory body. By a re cent per mis sion the reactor
operation has been extended to 2014 with the
possibility of further extension.

Sur veys per formed since 1988 pro vide the ev i -
dence that there are no neg a tive changes be yond the
de sign lim its in the re ac tor ves sel and pri mary cir cuit
com po nents. The part of the re ac tor’s el e ments, equip -
ment and sys tems has been in op er a tion since the re ac -
tor com mis sion ing in 1960. Mod ern iza tion of the re ac -
tor sys tems and re place ment of spe cific equip ment
aims to in crease the safety of the re ac tor op er a tion. All
re ac tor sys tems have been up graded com pletely or
partially during the long reactor life.

In July 2004, the NAS of Ukraine ap proved The
Stra te gic Plan for the use of re search re ac tor WWR-M
of the INR [1]. The main goal of this plan is the work
co-or di na tion be tween the op er a tor, re search ers, and
us ers from dif fer ent or ga ni za tions; de ter mi na tion of
the user’s needs and in stal la tion ca pa bil i ties; pro vi -
sion of the re ac tor sus tain able op er a tion by means of
stepwise im ple men ta tion of the planned stra te gic

tasks. The plan de ter mines the stra te gic goal as the
pro vi sion of the re ac tor op er a tion un til 2015. This
term is being reconsidered for a further extension.

OVER VIEW OF THE
REG U LA TORY FRAME WORK

As a whole, the nor ma tive-le gal ba sis of Ukraine
is suf fi cient for the de ci sion on pres ent-day tasks con -
nected with the pro vi sion of safety and pro tec tion of the
per son nel, pop u la tion, and en vi ron ment at the de com -
mis sion ing of nu clear power platns (NPP) and re search
re ac tors (RR) in Ukraine. In this area the nor ma tive-le -
gal ba sis cor re sponds to the in ter na tional prac tice, ac -
counts the rec om men da tions of the IAEA, ICRP, and
other in ter na tional or ga ni za tions [2, 3].

The main nor ma tive doc u ment [4] con tains the
def i ni tion of term “de com mis sion ing”: De com mis -
sion ing means such set of mea sures af ter nu clear fuel
re moval that ex cludes the op er a tion of the fa cil ity in
pur poses for which it was con structed and pro vides
per son nel and the pub lic safety and the en vi ron ment
se cu rity.

Fur ther to this def i ni tion, the goal, scope and
pos si ble ways are de ter mined.

· De com mis sion ing of the fa cil ity is un der taken to
ex clude the pos si bil ity of fur ther use of the given
fa cil ity with the pur poses for which it was con -
structed.

· De com mis sion ing of the fa cil ity is un der taken for
the achieve ment of such site con di tions that elim i -
nate any re stric tion on the site use. It provides for:
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Fig ure 1. Gen eral view and re ac tor ver ti cal cross-sec tion
1 – re ac tor ves sel; 2 – re ac tor core; 3 – ther mal col umn; 4 – top (guid ing) and bot tom (sup port ing) grid of core; 5 – re ac tor head; 6 
– bi o log i cal shield (heavy con crete); 7 – cast iron; 8 – grid for wa ter flow smooth ing; 9 – be ryl lium re flec tor; 10 – hor i zon tal
chan nel; 11 – SNF stor age; 12 – ”hot-cell”; 13 – fil ter



– stage-by-stage re moval of the sources of ion iz -
ing ra di a tion be ing sub ject to reg u la tory con trol,
and
– abol ish ment of the re stric tion re gime and re duc -
tion of ra di a tion mon i tor ing in the su per vi sion
zone and san i tary-pro tec tive zone of the facility.

The men tioned doc u ment [4] es tab lishes the fol -
low ing stages of de com mis sion ing: fi nal clo sure,
pres er va tion, long-term stor age, and dis man tling. De -
com mis sion ing of the fa cil ity is pre ceded by the stage
of ter mi na tion of op er a tion. The main ob jec tive of this 
stage is the fa cil ity trans for ma tion to the con di tion,
which cor re sponds to the ab sence of nu clear fuel on
the site or fuel lo ca tion within the site bound aries ex -
cept in side nu clear fuel stor age fa cil i ties, which are
aimed for long-term safe stor age. The ne ces sity of
each sep a rate stage and se quence of stage pri or i ties
should be de fined and sub stan ti ated dur ing de vel op -
ment of the de com mis sion ing strat egy. The stages of
fa cil ity de com mis sion ing can be im ple mented ei ther
com pletely or par tially for dif fer ent part of the fa cil ity
ac cord ing to the cho sen strat egy.

PLANS FOR THE SITE USE

Cur rently, due to some ob jec tive rea sons, it is
im pos si ble to plan fur ther spe cific use of the site and
re ac tor build ing. In ad di tion to the re ac tor fa cil ity,
there is the isochronous cy clo tron U-240 and the elec -
tro static gen er a tor EG-10 on the INR site. The de sign
life times have not been es tab lished for these re search
in stal la tions and, there fore, they will be in op er a tion
for a long time, even af ter the com ple tion of de com -
mis sion ing of RR WWR-M. A fur ther op er a tion of the
cy clo tron and gen er a tor will re quire con tin u ing the re -
stric tion re gime on the in sti tute’s site in de pend ently of
the state and conditions of the reactor’s site.

The re ac tor is equipped with two types of “hot
cells”, namely, the “heavy hot cells” al low ing the in -
ves ti ga tions of sam ples with the ac tiv ity of up to
25000 Ci* and the “light hot cells” (up to 250 Ci), the
lat est ones are shown in fig. 1. The “heavy hot cells”
build ing is ad ja cent to the re ac tor build ing. These “hot
cells” do not be long to the re ac tor ad min is tra tively, but 
they are used by the Ra di a tion Ma te rial Sci ence Di vi -
sion of the INR. It seems to be rea son able to con tinue
the “hot cells” op er a tion af ter the com ple tion of the re -
ac tor de com mis sion ing.

There fore, it is fore seen to use the re ac tor’s
build ing with the “hot cells” as a sep a rate lab o ra tory
for the de vel op ment and ap pli ca tion of ra di a tion tech -
nol o gies, af ter the trans fer of the re ac tor build ing, the
part of ex ist ing in fra struc ture for the re ac tor op er a tion
pro vi sion and the re ac tor aux il iary build ing to this lab -
o ra tory. The di rec tions of uti li za tion of this lab o ra tory

will be de ter mined dur ing next few years tak ing into
ac count the spe cific needs of in dus try, in particular,
the needs of nuclear power industry of Ukraine.

It is nec es sary to men tion that some time ago the
pos si bil ity to con struct a new re search re ac tor on the
ex ist ing site near the WWR-M re ac tor was con sid ered. 
In spite of the ob vi ous ad van tages for such a de ci sion,
the con struc tion of a new re ac tor is en tirely im pos si ble 
to day. This is due to the stron ger re stric tions of act ing
leg is la tion con cern ing the lo ca tion of new nu clear in -
stal la tions. There fore, in the case the con struc tion is
ac cepted, a new re search reactor will be located
outside Kiev [5, 6].

DE COM MIS SION ING STRAT EGY

WWR-M re ac tor was de signed and con structed
in the late 50’s and the de com mis sion ing was not con -
sid ered at the de sign stage. Pre lim i nary de com mis -
sion ing plan ning was ini ti ated in the doc u ment “The
De com mis sion ing Con cept of the RR WWR-M of
INR NASU” [7], where pos si ble ap proaches for the
fu ture de com mis sion ing were out lined in gen eral,
along with two vari ants of the de com mis sion ing strat -
egy which were con sid ered – (a) im me di ate dis man -
tling of the re ac tor dur ing 3-4 years; (b) de ferred dis -
man tling, which would be realized after the safe
storage period during 30 years.

The next step of the de com mis sion ing plan ning
is the DP [8-10], which was the fur ther de vel op ment of 
“The De com mis sion ing Con cept”. The goal of the DP
is to de ter mine the main or ga ni za tional and tech ni cal
mea sures di rected to the prep a ra tion for de com mis -
sion ing and im ple men ta tion of de com mis sion ing of
the WWR-M. It is in tended to give de tailed and re dun -
dant in for ma tion about the planned de com mis sion ing
ac tiv i ties. The DP also ad dresses so cial, eco nomic,
and en vi ron men tal prob lems to be solved. The DP was
de vel oped con sid er ing the IAEA’s rec om men da tions
and world wide ex pe ri ence from coun tries which al -
ready per form the de com mis sion ing of theirs re search
re ac tors [11-13].

The DP cov ers the whole de com mis sion ing pro -
cess and it is the main guid ing doc u ment dur ing the de -
com mis sion ing pe riod. The DP is a sub ject to re vi sion
by es tab lished or der at least ev ery 5 years in cor re spon -
dence with the sta tus of its prac ti cal im ple men ta tion as
well as when it will be nec es sary ac cord ingly to the
changes of re quire ments of the act ing leg is la tion, the
de vel op ment of tech nique and tech nol o gies, the
changes of fi nan cial-eco nom i cal and so cial-eco nom i -
cal con di tions. There is no the le gal re quire ment for the
five year pe riod for re vi sion, there fore, such du ra tion
was de ter mined from our ex pe ri ence and de fined by the
ac tual needs of de com mis sion ing plan ning. The var i ous 
de tailed de com mis sion ing plans/pro jects will be de vel -
oped from the strat egy pre sented in the DP.
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Con sid er ing the unique fea tures of the WWR-M
re ac tor, the DP is di rected to the so lu tion of the fol low -
ing tasks:
– com pre hen sive and timely plan ning of all kinds of

the de com mis sion ing ac tiv ity,
– use of the mod ern meth ods for the man age ment of

all kinds of the de com mis sion ing ac tiv ity,
– use of the novel de com mis sion ing tech nol o gies

and tech ni cal tools,
– im ple men ta tion of the safety norms, rules and

stan dards for the per son nel pro tec tion,
– use of the per ma nently act ing sys tem for the col lec -

tion, treat ment, and stor age of in for ma tion hav ing a
sig nif i cant im pact on the de com mis sion ing pro cess,

– pro vi sion for the im pact grad ual de creas ing on the 
per son nel, pop u la tion, and en vi ron ment from the
WWR-M by means of the phased im ple men ta tion
of ac tiv i ties,

– minimization of the radwaste gen er a tion, treat -
ment, and fi nal dis posal,

– con sec u tive re lease of the re ac tor’s site from the
ion iz ing ir ra di a tion sources, which are a sub ject of 
reg u la tory con trol, to the free re lease lev els,

– pro vi sion for the so cial pro tec tion for the re ac tor’s 
per son nel, and

– pub lic re la tions and in for ma tion dis tri bu tion on the
de com mis sion ing prob lems with the goal of safety
con fir ma tion of mea sures, which are planned or car -
ried out.

DP fore sees the strat egy of the im me di ate dis -
man tling rea son ing from the plans of the fur ther site
use [9]. In ac cor dance with the se lected de com mis -
sion ing strat egy, the se quence of de com mis sion ing
stages was es tab lished along with the con tent of works
and mea sures at these stages, their du ra tions as well as
the nec es sary con di tions and in fra struc ture for the
timely and ef fec tive de com mis sion ing ex e cu tion. The
ul ti mate goal of the re ac tor de com mis sion ing is the
un lim ited site use with the trans fer of the re ac tor build -
ing, the part of ex ist ing in fra struc ture for the re ac tor
op er a tion pro vi sion and the re ac tor aux il iary build ing
to the sep a rate laboratory for the development and
application of radiation technologies.

THE SE QUENCE OF
DE COM MIS SION ING

Ac tiv ity for the prep a ra tion of
de com mis sion ing dur ing the re ac tor operation

At the re ac tor op er a tion the set of works di rected
to ward the prep a ra tion of de com mis sion ing will be
per formed. The fol low ing mea sures are car ried out
permanently:
– clas si fi ca tion, ac count ing, and fore cast of the

radwaste vol umes, which will be gen er ated dur ing 
the re ac tor op er a tion and de com mis sion ing,

– col lec tion, pro cess ing, and stor age of in for ma tion
re lated to the build ings, the con struc tions and the
re ac tor sys tems and el e ments, which will be re -
quired for the re ac tor de com mis sion ing,

– ac tiv i ties aimed at the prep a ra tion and re moval of
the spent nu clear fuel,

– gath er ing of the ma te rial and tech ni cal re sources
for the de com mis sion ing,

– de vel op ment of the de com mis sion ing doc u men ta -
tion,

– ap pli ca tion for and ap proval of the de com mis -
sion ing li cense, and

– pub lic re la tions on the de com mis sion ing prob -
lems.

Ter mi na tion of op er a tion

The ter mi na tion of op er a tion stage pre cedes the
de com mis sion ing, namely, the fi nal stage of re ac tor
op er a tion, which will be per formed af ter the de ci -
sion-mak ing about the re ac tor fi nal shut down. Ba sic
goal of ac tiv ity at this stage is the con ver sion of the re -
ac tor into the state when the spent nu clear fuel (SNF)
is ab sent from the rec tor site, i. e,. SNF was re moved
from the re ac tor core and cool ing pond for the safe
long-term stor age.

Af ter re moval of SNF, the op er a tional li cense
will be cancelled and can not be re newed. The fol low -
ing de com mis sion ing ac tiv i ties will be car ried out in
ac cor dance with the de com mis sion ing li cense, which
does not fore see the SNF management.

Thus, the fol low ing works and mea sures are
fore seen dur ing the ter mi na tion of op er a tion stage:
– re moval of the SNF away from the re ac tor site,
– fi nal shut down of sys tems, which can not be used;

all re ac tor sys tems and el e ments will be shut down
ex clud ing those that pro vide the reg u lar op er a -
tion, such as the ven ti la tion, the ra di a tion con trol,
the cool ing of the spent fuel stor age etc.,

– dis con nec tion and re moval of the work ing me di ums
from the tech no log i cal schemes and equip ment,

– re moval of po ten tially haz ard ous sub stances,
which are not re quired for the fu ture uti li za tion,

– de con tam i na tion of the re ac tor sys tems and el e -
ments,

– re moval and trans fer to pro cess ing of radwaste,
which was col lected dur ing the re ac tor op er a tion
or gen er ated at the ter mi na tion of op er a tion stage,

– ex e cu tion of the com plex en gi neer ing and ra di a -
tion in spec tion (CERI) with the goal of data col -
lec tion re lated to the en gi neer ing and ra di a tion
con di tions at the re ac tor; this in for ma tion will be
used at the de vel op ment of de com mis sion ing doc -
u men ta tion as well as at the plan ning and ex e cu -
tion of decommissioning ac tiv i ties,

– im ple men ta tion of mea sures di rected to the life
sup port and main te nance of the sys tems, which
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will be in op er a tion at the next de com mis sion ing
stages,

– guar an ty ing the avail abil ity of the ma te rial and
tech ni cal re sources for the fi nal clo sure and dis -
man tling stages,

– staff train ing for the de com mis sion ing works,
– de vel op ment of de com mis sion ing doc u men ta -

tion, which is nec es sary for the per mis sion on the
be gin ning of the fi nal closure stage, and

– im ple men ta tion of ad min is tra tive and or ga ni za -
tional mea sure cor re spond ing to the changed sta -
tus of the reactor.

Fi nal clo sure

The goal of the fi nal clo sure stage is the re ac tor
trans for ma tion into con di tion, which ex cludes its use
as the neu tron source. The re ac tor does not ex ist as the
neu tron source af ter the fuel re moval from the core and 
the equip ment of ex per i men tal chan nels will be dis -
man tled. Thus, the main goal of the stage will be
reached.

The fol low ing mea sures are planned at this
stage:
– ex e cu tion of ad di tional ra di om e try and do sim e try

sur veys of the re ac tor pre mises; the cre ation of
con tam i na tion maps,

– cre ation of more pre cise in ven tory of the ra dio ac -
tive con tam i nated and ac ti vated re ac tor sys tems,

– dis man tling of ex per i men tal in stal la tions lo cated
at the re ac tor hor i zon tal chan nels,

– dis man tling of ex ter nal re ac tor sys tems, which do
not have an in flu ence on safety and can not be used 
at the dis man tling stage,

– pres er va tion and strength en ing (if nec es sary) of
the pro tec tive bar ri ers to pre vent spread of con -
tam i na tion; the re in force ment of pro tec tion
around the bi o log i cal shield, es pe cially near the
gate valves,

– ar range ment of the tem po rary stor age places to
sim plify the op er a tion (the uti li za tion of dis en -
gaged pre mises),

– ex trac tion, con di tion ing, stor age, and trans fer to
the dis posal of radwaste gen er ated at the stage of
the fi nal clo sure,

– de sign, as sem bling, op er a tion and main te nance
(with the sub se quent dis man tling) of the ad di -
tional equip ment as signed for the ex trac tion of ra -
dio ac tive and haz ard ous sub stances (if nec es -
sary),

– guar an ty ing the avail abil ity of the ma te rial and
tech ni cal re sources for the dis man tling stage,

– de vel op ment of de com mis sion ing doc u men ta -
tion, which is nec es sary for the per mis sion on the
be gin ning of the dis man tling stage,

– de sign ing the nec es sary tech no log i cal doc u men -
ta tion,

– im ple men ta tion of ad min is tra tive and or ga ni za -
tional mea sure cor re spond ing to the changed sta -
tus of the re ac tor, and

– ex e cu tion of other ac tiv i ties and mea sures fore -
seen by the im ple men ta tion pro gram for this de -
com mis sion ing stage.

Dis man tling

The goal of the dis man tling stage is the seg men -
ta tion and re moval of the re ac tor sys tems and com po -
nents as well as re moval of the ra dio ac tive sub stances
out side the re ac tor site. For this goal the fol low ing ac -
tiv i ties and mea sures will be performed:
– de con tam i na tion of the ar eas and equip ment to fa -

cil i tate the dis man tling ac tiv i ties,
– prep a ra tion of the tem po rary stor age ar eas for the

lo ca tion of dis man tled and seg mented parts,
– grad ual dis man tling of fol low ing sys tems:

· tech no log i cal equip ment at the re ac tor up per part
and in the re ac tor hall,

· metal layer of the ther mal col umn roling-off
mech a nism and the ther mal col umn shield,

· ther mal col umn's first disk,

· Be-re flec tor,

· re ac tor vessel

· ar ma ture rod drives,

· ion-ex change and elec tro pho re sis fil ters,

· pri mary cir cuit,

· pri mary cir cuit's em bed ding units,

· bi o log i cal con crete shield, and

· spent fuel cool ing pond (CP-1),
– re moval of con tam i nated com po nents, which can

be ex tracted af ter dis man tling of other com po -
nents,

– re moval of clear aux il iary equip ment for the fi nal
ra di a tion sur vey,

– dis man tling of non-con tam i nated struc tures for
the ac cess pro vi sion,

– re moval of con tam i na tions from all ar eas and pre -
mises,

– re fine ment of the ad ja cent ter ri tory (where nec es -
sary),

– char ac ter iza tion of the ra dio ac tive sub stances for
the un lim ited re-use or the fi nal dis posal,

– con di tion ing and trans fer for the fi nal dis posal of
the radwaste gen er ated dur ing the dis man tling
stage,

– char ac ter iza tion of radwaste pack ages,
– res to ra tion of the re ac tor site (if nec es sary) in de -

pend ence on the plans of fur ther use, and
– execution of the fi nal ra di a tion sur vey in the re ac -

tor build ing and within the san i tary pro tec tive
zone.

Af ter com ple tion of all works which are fore -
seen by DP:
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– im ple men ta tion of pro ce dures di rected to the ter -
mi na tion of ra di a tion con trol (de vel op ment of the
fi nal Safety Anal y sis Re port) and the de com mis -
sion ing li cense ces sa tion, and

– im ple men ta tion of ad min is tra tive and or ga ni za -
tional mea sure cor re spond ing to the changed sta -
tus of the reactor site.

Fi nal state af ter com ple tion of the dis man tling
stage is in cor re spon dence with the state which should
be achieved af ter the re ac tor’s de com mis sion ing. This
state is char ac ter ized by the re lease of re ac tor’s site
from the ra di a tion con trol with the sub se quent elim i na -
tion of re stric tion con di tions for the un re stricted use.

RADWASTE MAN AGE MENT

De com mis sion ing radwaste will be dif fer ent
com par ing with the op er a tional one by va ri ety and
vol umes. This radwaste can be clas si fied in ac cor -
dance with the ra dio ac tive con tam i na tion and ac ti va -
tion lev els (high-, in ter me di ate-, and low-ac tive), the
phys i cal con di tions (solid, liq uid, gas eous), the treat -
ment pro cess (com bus ti ble, com pacted, melt ing, etc.)
[14]. The main part of radwaste will con sist of liq uid
and solid one, at the liq uid radwaste will be low- and
in ter me di ate ac tive, the solid one will be high-, in ter -
me di ate-, and low-ac tive.

The fol low ing radwaste be long to the men tioned 
above ones.

Liq uid radwaste

– those, which were gen er ated di rectly at the dis -
man tling op er a tions (wa ter flush ing, dust sup -
pres sion, gas clean ing) along with the de con tam i -
na tion so lu tions from the clean ing of dis man tled
seg ments of con struc tions and equip ment be fore
its fur ther treat ment,

– sec ond ary liq uid radwaste from the treat ment of
dif fer ent radwaste, and

– sew age wa ter from the san i tary gate, waste from
the lab o ra to ries.

The treat ment and so lid i fi ca tion of these
radwaste are fore seen dur ing the de com mis sion ing.

Solid radwaste

– main tech no log i cal equip ment (en tire or seg -
mented), in clud ing the re ac tor’s el e ments, pri -
mary cir cuit pipe-lines, etc.,

– non-metal waste from the dis man tled aux il iary
equip ment and pipe-lines,

– metal build ing con struc tions af ter dis man tling of
pre mises,

– fac ing ma te ri als (sheet steel, elastron), plasterwork
and bro ken con crete from the me chan i cal de con -
tam i na tion of pre mises,

– ven ti la tion and tech no log i cal fil ters, fil ter cot ton
cloth, heat in su la tion,

– con crete from the dis man tling of bi o log i cal shield
and other pre mises, and

– con struc tion and house hold rub bish, or ganic waste
(spe cial clothes, foot wear, clean ing ma te ri als).

Metal wastes from the dis man tling and seg men -
ta tion of equip ment be long mainly to the 1st and 2nd

cat e go ries; they are con tam i nated by the ac ti vated
prod ucts of metal cor ro sion, which were in con tact
with the heat-car rier of the pri mary cir cuit. The larg est
prob lems with the non-metal waste are re lated to the
con crete from the dis man tling of bi o log i cal shield.
The in ven tory of the re ac tor sys tems is pre sented in
tab. 1.

It is planned to use an ex ist ing in fra struc ture for
the col lec tion, treat ment, and trans por ta tion of de com -
mis sion ing radwaste. How ever, tak ing into ac count
big vol umes and avail abil ity of large-scale el e ments, it 
is re quired to de velop the tech nol o gies for the
radwaste frag men ta tion (in clud ing the metal and con -
crete) as well as the tech nol o gies for the treat ment of
con tam i nated con struc tions (mainly me tal lic form).

SAFETY PRO VI SION

Safety pro vi sion dur ing the re ac tor de com mis -
sion ing is the most im por tant el e ment in the whole
tech no log i cal chain [3, 15]. Each planned ac tion at the
ex e cu tion of de com mis sion ing ac tiv i ties will be con -
sid ered from the point of view of in flu ence on the fol -
low ing safety com po nents: nu clear, ra di a tion, fire, in -
dus trial, etc. The staff, pop u la tion, and en vi ron ment
should be pro tected from the de com mis sion ing dan -
gers at all stages of de com mis sion ing. Safety at the de -
com mis sion ing is pro vided in cor re spon dence with
the re quire ments of act ing nor ma tive doc u ments,
norms, rules, and stan dards [16, 17]. Ra di a tion, fire,
and in dus trial safety as well as the safety of en vi ron -
ment at the de com mis sion ing are pro vided by the fol -
low ing: the de signed sys tems which re main in op er a -
tion by reg u lar man ner, the or ga ni za tional and
tech ni cal mea sures, and the qual ity as sur ance sys tem.
Ex po sure doses of staff, re leases and dis charges of ra -
dio ac tive sub stances are not al lowed to ex ceed the lim -
its es tab lished by OSPU [18]. The norms es tab lish the
fol low ing cat e go ries of per sons be ing ex posed:
category A (staff) in cludes those in di vid u als who di -
rectly han dle per ma nently or tem po rarily sources of
ion iz ing ra di a tion; category B (staff) in cludes in di vid -
u als who are not di rectly deal ing with sources of ion iz -
ing ra di a tion but due to lo ca tion of their work ing
places within the pre mises and on sites of the en gi neer -
ing fa cil i ties where ra di a tion and nu clear tech nol o gies
are avail able could get ad di tional ex po sure; category
C in cludes all the pub lic. Ex po sure dose lim its are 20,
2 and 1 mSv per year for the cat e gory A, B and C, re -
spec tively.

Anal y sis and safety as sess ment should start im -
me di ately af ter ap proval of the de com mis sion ing pro -
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gram and con tinue dur ing the de vel op ment of the de -
com mis sion ing de sign with the grad ual in creas ing of
the safety detalization and substantiation.

Nu clear safety. SNF is the sub ject of re moval
out side the re ac tor site at the ter mi na tion of op er a tion
stage. The op er a tions for the SNF ex trac tion, stor age,
and load ing will be the same as at the re ac tor op er a -
tion. Next de com mis sion ing works will be car ried out
in ac cor dance with the li cense, which will not fore see
the SNF man age ment and, there fore, the nu clear
safety pro vi sion should not to be con sid ered in DP.

Ra di a tion safety. Pur pose ful de struc tion of pro -
tec tive bar ri ers will take place at the de com mis sion ing
and, there fore, the re lease of ra dio ac tive sub stances in
the solid, liq uid, and gas eous form or as the aero sols

will be po ten tially pos si ble. For the ra di a tion safety
pro vi sion at the de com mis sion ing a sep a rate pro gram
of ra di a tion pro tec tion will be de vel oped. This pro -
gram guar an tees that the ra di a tion pro tec tion is op ti -
mal and ir ra di a tion doses will not ex ceed the es tab -
lished lim its.

The or ga ni za tion and ar range ment of the ra di a -
tion pro tec tion sys tem dur ing the de com mis sion ing
work ex e cu tion will be the en tirely log i cal con tin u a -
tion of avail able sys tem at the re ac tor op er a tion. The
ra di a tion pro tec tion sys tem func tion ing at the re ac tor
de com mis sion ing should be con sid ered as the com po -
nent part of the reg u lar op er a tional re gime. The ex ist -
ing ra di a tion pro tec tion sys tem will be adopted for the
re quire ments and needs caused by the character and
content of decommissioning works [19, 20].
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Ta ble 1. In ven tory of the re ac tor sys tems

Equipment type Main material Weight [kg]

REACTOR WWR-M

1. Reactor vessel Æ2300 ´ 5705 CAB-1 3600

2. Beryllium reflector Æ920 ´ 570 ´ 500 Beryllium 835

3. Thermal columns Steel, cast iron, graphite 15000

4. Thermal column rolling-off mechanism Steel 3884

5. Shieldingn with channels Steel, cast iron, lead 65000

6. Thermal column shield Steel, cast iron 30550

7. Deaerator Æ1620 ´ 5520 CAB-1, cast iron 4220

8. Distiller tanks 3200 ´ 2300 ´ 1500 Steel 1X18H9T 1800 ´ 4 = 7520

9. Spent fuel storage 4000 ´ 2840 ´ 840 CAB-1, steel 1X18H9T 19000

Total weight of materials: 149609  

PRIMARY CIRCUIT

1. Main pipelines Steel 12X18H10T 6044

2. Circulation pump Steel 1X18H9T 837

3. Stop valves Steel 1X18H9T 5320

4. Heat-exchangers – 2 pieces Steel 12X18H10T 2 ´ 7694 = 15388

5. Cooling pipelines Steel 12X18H10T 1800

6. By-pass purification system Steel 12X18H10T 1337

7. Emergency cooling system Steel 12X18H10T 1700

Total weight of materials: 32426  

SECONDARY CIRCUIT

1. Main pipelines Steel 207 39222

2. Circulation pumps Steel, cast iron 773 ´ 3 = 2320

3. Stop valves Cast iron 7659

Total weight of materials: 49201  

AUXILIARY SYSTEMS

1. Special sewage system Steell 1X18H9T 12748

2. Reservoir – 2 pieces Steel 1X18H9T 22576

3. Ventilation chimney Brick 23580

4. External ventilation airways Steel 1X18H9T 19450

5. Ventilation unit of special ventilation 
....system – 8 pieces Steel 3 3200

Total weight of materials: 81554 

TOTAL: 312790 



The es tab lished ap proach for the staff ex po sure
will be main tained at the re ac tor de com mis sion ing.
The ba sic prin ci ples of the ra di a tion pro tec tion at the
de com mis sion ing are:

– the staff and pop u la tion ex po sures can not ex ceed
the es tab lished dose lim its, and

– the in di vid ual ex po sure dose lev els as well as the
num ber of ir ra di ated per sons should be as low as it 
can be reached with the ac count of eco nom i cal
and so cial fac tors.

The dose limit for the to tal ex ter nal and in ter nal
ex po sure of the A cat e gory staff is es tab lished to be
equal to 20 mSv per year. The in creased ex po sure of
up to 50 mSv per year can be al lowed in ex cep tional
cases, but this in creased ex po sure should be com pen -
sated by that way when the to tal ex po sure af ter the
next ten years will not ex ceed 200 mSv. The goal of de -
com mis sion ing plan ning is the guar an tee that each in -
di vid ual dose can not ex ceed 20 mSv per year and such
dose is as low as pos si ble (ALARA prin ci ple). The
mod ern rec om men da tions of the In ter na tional Com -
mis sion of Ra di a tion Pro tec tion have es tab lished the
dose re stric tion con cept (lower the dose lim its). It
seems to be rea son able to es tab lish the re stric tions at
the de com mis sion ing on the base of fac tor 2 with the
goal of the work ing time de ter mi na tion for the ar eas
with an in creased dose rate. This means that the dose
limit of 10 mSv per year for the A cat e gory staff will be
es tab lished (this is cor re spond ing to the re stric tion of
daily dose of 70 mSv).

The guar an tee of ra di a tion safety for the staff,
pop u la tion, and en vi ron ment dur ing the re ac tor de -
com mis sion ing will be pro vided by the set of ad min is -
tra tive and tech ni cal-en gi neer ing mea sures. The main
cri te rion of the ra di a tion pro tec tion ef fi ciency will be
the ab sence of the an nual dose limit ex ceed ing by the
staff. Also, the ad di tional cri te ria should be ac counted
for:

– the max i mal and av er aged an nual ef fec tive doses
of ex ter nal and in ter nal ex po sure,

– the col lec tive dose re duc tion,
– the in di vid ual dose re duc tion,
– the ra dio ac tive aero sol re duc tion, and
– the re duc tion of cases con nected with the con trol

lev els ex ceed ing.

Phys i cal pro tec tion sys tem. Phys i cal pro tec tion
at the de com mis sion ing will be ar ranged on the base of 
the planned state of the re ac tor site for the pro vi sion of
pro tec tion against un au tho rized ac cess. The phys i cal
pro tec tion sys tem was com mis sioned in 1998. This
sys tem in cludes the el e ments pro vid ing the multi-level 
sys tem for the in truder de tec tion and ac cess con trol to
the se cured ar eas. Thus, the phys i cal pro tec tion of the
re ac tor site will be pro vided by the set of tech ni cal and
or ga ni za tional mea sures di rected on the main te nance
of ef fi ciency of phys i cal pro tec tion, which was cre ated 
dur ing the re ac tor op er a tion. Op er a tion of the phys i cal

pro tec tion sys tem is fore seen dur ing whole de com -
mis sion ing pe riod till the full com ple tion of all works
and mea sures pre dicted by the DP.

Fire safety at the de com mis sion ing will be pro -
vided by means of or ga ni za tional, tech ni cal, and other
mea sures di rected on the fire pre ven tion, de creas ing
of neg a tive eco log i cal af ter-ef fects, cre ation of con di -
tions for the fast call of fire bri gades, and suc cess ful
fire ex tin guish ing. Ex ist ing fire safety sys tem in cludes 
the sys tem of au to matic fire sig nal ing, and ex tin guish -
ing tools, such as the fire hy drants, fire extinguishers,
and sand boxes. The dis man tling of sep a rate el e ments
of the ex ist ing fire safety sys tem will oc cur dur ing the
de com mis sion ing works and, there fore, some new ad -
di tional el e ments will be nec es sary. The quan tity and
in ven tory of main kinds of fire en gi neer ing is es tab -
lished by the re quire ments of the State stan dards,
build ing norms and sep a rate nor ma tive doc u ments.

In dus trial safety. Grad ual de crease of the haz ard
from the re ac tor and ra di a tion risks and par al lel in -
crease of in dus trial risks is the typ i cal fea ture of the de -
com mis sion ing pro cess. Va ri ety of tech no log i cal tools 
with the high level of mech a ni za tion dur ing the de -
com mis sion ing works re quires a re li able safety mea -
sures for the per son nel. There fore, the es ti ma tions of
these in dus trial risks and de fin ing of the ad e quate
mea sures for their elim i na tion or mit i ga tion are im por -
tant for the de com mis sion ing.

Be side the com mon safety mea sures, the spe cial
safety and pro tec tion mea sures are es tab lished for
each in stal la tion or equip ment, which should be pre -
sented in the in struc tions on as sem bling, op er a tion
and main te nance. For all de com mis sion ing works the
safety cri te ria should be es tab lished for the sys tem and
equip ment in cor re spon dence with the re quire ments of 
act ing safety norms, rules and stan dards, and in dus -
trial hygiene and sanitary.

Ex ter nal mon i tor ing. The sys tem atic ra di a tion
con trol of in flu ence on en vi ron ment was per formed
dur ing a many-year op er a tion of the WWR-M re ac tor.
In ac cor dance with the reg u la tion, the fol low ing pa -
ram e ters were a sub ject of con trol: the lev els of
gamma-, beta-, and al pha-ac tiv ity and con tent of main
radionuclides of re ac tor’s or i gin (namely, 3H, 90Sr,
134Cs, 137Cs) in the at mo spheric pre cip i tates and de -
pos ited dust, the wa ter from main in sti tute’s col lec -
tors, wa ter from open res er voirs, the wa ter from
melted snow and birch sap, and the soil and veg e ta tion. 
Ad di tion ally, the con tent of short-lived and long-lived
al pha- and beta-aero sols in the air near-sur face layer
and dose rate of gamma-ra di a tion in the con trol points
was mea sured. As a whole, the re sults of ra di a tion con -
trol pro vide ev i dence that for the to tal sur vey pe riod
no in crease of ra dio ac tive sub stances in con trolled pa -
ram e ters in com par i son with the lev els typ i cal for Kiev 
was no ticed. This con firms that the re ac tor op er a tion is 
safe for the en vi ron ment. The ex ist ing sys tem of en vi -
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ron men tal ra di a tion mon i tor ing will re main in op er a -
tion dur ing the re ac tor de com mis sion ing and it will be
adapted for the tasks con nected with the de com mis -
sion ing works [21].

Emer gency re sponse. Emer gency re sponse sys -
tem (ERS) is the in ter con nected com plex of tech ni cal
tools, and re sources, the or ga ni za tional, tech ni cal, and
ra di a tion-hygienical mea sures which are im ple mented 
by the in sti tute’s ad min is tra tion and staff with the goal
of emer gency re sponse, i. e. the pre ven tion or mit i ga -
tion of ra di a tion im pact on the staff, pop u la tion, and
en vi ron ment in the case of ac ci dent at the WWR-M re -
ac tor [22]. Main ERS el e ments are: (1) in sti tute’s nor -
ma tive-le gal ba sis, (2) emer gency plan, (3) in sti tute’s
emer gency or ga ni za tional struc ture, (4) tools of emer -
gency re sponse, (5) sys tem of per son nel train ing, and
(6) sys tem of in ter ac tion with the ex ter nal or ga ni za -
tions. Emer gency re sponse sys tem is a part of the ob -
ject level of the ter ri to rial sub sys tem of the uni fied
state sys tem for the civil pro tec tion of pop u la tion and
ter ri to rial do mains, which is cre ated in Kiev with the
goal of pre ven tion and elim i na tion of emer gency af -
ter-ef fects in duced by the man-caused, nat u ral, and
mil i tary rea sons within the rel e vant area.

USE OF PER SON NEL

Pres er va tion and use of the re ac tor’s staff prac ti -
cal ex pe ri ence is one of the pri or ity di rec tions while
de com mis sion ing plan ning and im ple men ta tion. Ap -
pli ca tion of this ex pe ri ence will al low the re duc tion of
risks of the pos si ble ac ci dents as well as the prob lems
with the re cruit ment and train ing of new staff and sig -
nif i cantly facilitating the work execution.

The ini tial de com mis sion ing tasks are the same
as the op er a tional ones, for ex am ple, the SNF re load -
ing, de con tam i na tion, etc. The re ac tor staff has a deep
knowl edge of the re ac tor and rel e vant sys tems. There -
fore, the main part of works will be per formed by the
re ac tor staff. Be side the reg u lar re ac tor staff at the mo -
ment of the re ac tor fi nal shut-down, it is nec es sary to
at tract other work ers as the con sul tants, which worked
for merly at the re ac tor main te nance. For the spe cific
works, which are not typ i cal for the re ac tor op er a tion,
it is rea son able to at tract the in sti tute’s spe cial ists or
spe cial ists from an other en ter prises deal ing with the
nu clear power.

The act ing leg is la tion de clares that the State pro -
motes the pro vi sion of each nu clear in stal la tion dur ing
the whole lifecycle by suf fi cient quan tity of well-qual -
i fied per son nel hav ing a nec es sary level of ed u ca tion
and train ing with the aim of main te nance at the needed
level of safety of such in stal la tion. The in te grated
plan ning and pro vi sion of ed u ca tional pro grams
should com pen sate the de crease of skilled staff. Staff
train ing and re-train ing for the ex e cu tion of de com -
mis sion ing works should pro vide the knowl edge of

op er a tion of the main sys tems and mechanisms as well
as the safe manner of work execution.

Dur ing the re ac tor de com mis sion ing works, the
staff who knows in de tail the tech nol ogy of works,
safety in struc tions and op er a tional in struc tions for
spe cial tools and mech a nisms will be used. As a
whole, the use of about 70 spe cial ists of the in sti tute
for the re ac tor de com mis sion ing is fore seen. Quan ti ta -
tive and pro fes sional com po si tion of work ing groups
will be determined by the executed work.

CON CLU SIONS

Pres ent tech ni cal con di tion of the re ac tor al lows
its safe op er a tion for no less than 8-10 years; nev er the -
less, in ac cor dance with the act ing leg is la tion, the de -
com mis sion ing plan ning must be per formed at the op -
er a tion stage as early as pos si ble. Re cently, the DP has
been ap proved by the reg u la tory body. The Pro gram is
based on the plans for the fur ther use of the re ac tor site
and de ter mines the im me di ate dis man tling as op ti mal
de com mis sion ing strat egy as well as pro vides the ba -
sis for the safe, timely and cost-ef fec tive de com mis -
sion ing. A fur ther re fin ing of the de com mis sion ing
plan ning for the WWR-M reactor will be the grave
task for the forthcoming pe riod.
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NAPREDAK  U  PLANIRAWU  DEKOMISIJE  KIJEVSKOG  VVR-M
ISTRA@IVA^KOG  REAKTORA

Kijevski VVR-M istra`iva~ki reaktor u pogonu je ve} 50 godina i predvi|en je wegov
daqi rad ne mawe od 8-10 godina. Sada{we zakonodavstvo u Ukrajini zahteva od vlasnika
nuklearnog reaktora da planira dekomisiju {to je ranije mogu}e, dok je reaktor jo{ u pogonu.
Nedavno, pro gram dekomisije prihvatilo je regulatorno telo. Pro gram se zasniva na planovima za
daqe kori{}ewe reaktorskog mesta i predvi|a strategiju neposrednog uklawawa. Potpuno
pokriva postupak dekomisije i predstavqa glavni vode}i dokument tokom ~itavog dekomisionog
perioda, koji odre|uje i materijalizuje vode}e tehni~ke i organizacione aktivnosti na pripremi i 
sprovo|ewu reaktorske dekomisije, na razmatrawu uticaja dekomisionih faza, na uspostavqawu
redosleda planiranih poslova i mera, kao i potrebnih uslova i infrastrukture za nabavke i
sigurnu primenu.

Kqu~ne re~i: istra`iva~ki reaktor, dekomisija, uklawawe, upravqawe radioaktivnim
............................otpadom


