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Both the de scrip tion of and the op er a tional ex pe ri ence with the ra di a tion pro tec tion
sys tem at the re search re ac tor WWR-M are pre sented. The list of the fac tors re gard ing
the ra di a tion haz ards dur ing the re ac tor rou tine op er a tion is given and the main ac tiv i -
ties on the ra di a tion safety pro vi sion are es tab lished. The sta tis ti cal in for ma tion for
the staff ex po sure, the ra dio ac tive aero sol re leases and the ex ter nal ra di a tion mon i tor -
ing is shown. The pre lim i nary con sid er ations on the sys tem up grad ing for the de com -
mis sion ing are pre sented.
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IN TRO DUC TION

The re search re ac tor WWR-M of the In sti tute
for Nuclear Research of the Na tional Acad emy of Sci -
ences of Ukraine (INR NASU) is one of the first re -
search re ac tors con structed and com mis sioned in the
for mer USSR. The main aim of us ing this re ac tor is the
gen er a tion of neu tron beams for re search in dif fer ent
ar eas of phys ics and en gi neer ing. From the first years,
the WWR-M re search re ac tor has es tab lished the sci -
en tific and tech ni cal ba sis for re search not only for sci -
en tists of the NASU but also of other or ga ni za tions in
Ukraine and the for mer USSR.

The WWR-M re ac tor is a 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 MWth, giv ing
the max i mum neu tron flux of ~1.0 ×1014 cm–2s–1 at the
core cen ter. The re ac tor has 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 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 [1].

The re ac tor was com mis sioned on Feb ru ary 12,
1960 and used un til 1993 mainly to study the radiation
prop er ties for the va ri ety of re ac tor ma te ri als. Dur ing
this pe riod it was op er ated about 100 hours per week to 
give an an nual to tal of 3000-4000 hours. The re ac tor
was shut down in 1993; the core was en tirely
off-loaded to the spent nu clear fuel (SNF) wet stor age
fa cil ity and the re ac tor did not work un til May 1998.
From May 1998 to the end of 2001 the re ac tor was op -
er ated ac cord ing to the in terim per mit is sued by a reg -
u la tory body. From May 2001 INR has the per ma nent
li cense for the re ac tor op er a tion.

The re search re ac tor WWR-M is lo cated at the
site of the INR of NASU in the Goloseev dis trict of
Kiev. There are the isochronous cy clo tron U-240 and
elec tro static gen er a tor EG-10 on the INR site.

The WWR-M re ac tor has been in op er a tion for
more than 49 years; at the same time the re ac tor tech ni -
cal con di tion al lows its fur ther safe op er a tion on con -
di tion of up grad ing of some sys tems and el e ments.
The ba sic ob jec tive of the re ac tor mod ern iza tion im -
plies fu ture uti li za tion com ply ing with the nu clear and
ra di a tion safety re quire ments.

The NASU has ap proved “Stra te gic plan for the
use of re search re ac tor WWR-M of the INR” in July
2004 [2]. This multi-pur pose stra te gic plan for the use
of the re ac tor is di rected to the ef fec tive use of log i -
cally de fined and an a lyzed ac tions on the nu clear in -
stal la tion. The main goal is the co or di nated work be -
tween the op er a tor, re search ers and us ers from
dif fer ent or ga ni za tions, the de ter mi na tion of the user’s 
needs and in stal la tion ca pa bil i ties, and the pro vi sion
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of the re ac tor firm op er a tion by means of the stepwise
im ple men ta tion of the planned stra te gic tasks.

The ra di a tion pro tec tion sys tem is a sub stan tial
com po nent of such re ac tor mod ern iza tion. Re cently,
the IAEA Tech ni cal Co-op er a tion Pro ject UKR/9/024
“Mod ern iza tion and safety im prove ment of re search
re ac tor” has been com pleted suc cess fully. In the
frame work of this pro ject the re ac tor was equipped by
mod ern de vices and equip ment al low ing the tech ni cal
and or ga ni za tional en hance ment for the ra di a tion pro -
tec tion sys tem [3]. The up graded ra di a tion pro tec tion
sys tem along with other safety im por tant sys tems
meets all the reg u la tory re quire ments for the reg u lar
re ac tor op er a tion and op er a tive de ci sion-mak ing in
the case of ra di a tion in ci dents as well as the fore cast of
pos si ble emer gency sit u a tions. This pa per pres ents the 
de scrip tion of the ra di a tion pro tec tion sys tem which is
in op er a tion on the WWR-M re search re ac tor.

RA DI A TION PRO TEC TION SYS TEM
AND TYPES OF MEA SURE MENTS

The op er a tion of nu clear in stal la tions in Ukraine 
is car ried out in ac cor dance with the act ing leg is la tion.
The Norms of Ra di a tion Safety of Ukraine (NRBU-
97) [4] is the main state doc u ment that es tab lishes the
sys tem of ra di a tion and hygienical reg u la tions to pro -
vide for ac cept able ex po sure lev els for both in di vid u -
als and pub lic. The norms es tab lish the fol low ing cat e -
go ries of per sons be ing ex posed: Cat e gory A (staff)
in cludes those in di vid u als who han dle di rectly, per ma -
nently or tem po rarily, sources of ion iz ing ra di a tion,
Cat e gory 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 the 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, and Cat e gory C in -
cludes all the public. The 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.

Main ra di a tion fac tors at the re ac tor reg u lar op -
er a tion are the ex ter nal gamma-, beta-, and neu tron ir -
ra di a tion; the radionuclide in ter nal en try is pos si ble
dur ing the re pair works and ac ci dent af ter-ef fects
elim i na tion. The re ac tor is safe if at the reg u lar op er a -
tion and de sign-base ac ci dents the non-ex ceed ing of
the es tab lished ex po sure doses and radionuclide con -
tent in the en vi ron ment is pro vided for the staff and
pop u la tion by means of the tech ni cal and or ga ni za -
tional mea sures [5, 6].

The ra di a tion dan ger from the WWR-M re ac tor
reg u lar op er a tion is de ter mined by the fol low ing fac tors:
– ex ter nal gamma- and beta-ir ra di a tion of dif fer ent 

en er gies aris ing from the nu clear fuel and fis sion
prod ucts, the in duced ac tiv ity of the cool ant, re ac -

tor con struc tions and units, cor ro sion prod ucts,
the ac ti vated ma te ri als and sam ples,

– neu trons of dif fer ent en er gies (from fast to ther -
mal) from the re ac tor core; the neu tron im pact is
pos si ble in the re ac tor hall around the ex per i men -
tal chan nels,

– ra dio ac tive aero sols aris ing from the fis sion-frag -
ments and in duced ac tiv ity,

– no ble gases: 41Ar aris ing from the ir ra di a tion of
40Ar in air by neu trons and the iso topes of Xe and
Kr from the re ac tor core and pri mary cir cuit,

– ra dio ac tive 131I from the fis sion-frag ments,
– ra dio ac tive con tam i na tion of the work ing ar eas,

equip ment and over alls,
– pos si ble pen e tra tion of the ac ti va tion prod ucts

from the cool ant and mod er a tor into the air within
work ing ar eas, and

– solid and liq uid ra dio ac tive waste.

The ba sic prin ci ple of the safety pro vi sion is the
op ti mal com bi na tion of four ac tiv ity di rec tions: ju rid i -
cal, or ga ni za tional, per son nel, and tech ni cal. The ju -
rid i cal di rec tion in cludes the de vel op ment and im -
prove ment of the nu clear leg is la tion, where the safety
plays the lead ing role. The per son nel di rec tion fore -
sees the mea sures for the uti li za tion of the skilled and
trained staff. The or ga ni za tional di rec tion con sists of
the man da tory com pli ance of the act ing safety norms,
rules, stan dards, and reg u la tions as well as the com -
plex of mea sures con cern ing the rel e vant ac tions at the 
ac ci dents. The tech ni cal di rec tion cov ers the in stal la -
tion and main te nance of both the ra di a tion pro tec tion
and the con trol sys tems [7, 8].

The ba sic di rec tions of ac tiv ity on the staff ra di a -
tion pro tec tion are es tab lished by the nor ma tive doc u -
ment “Pro gram of the staff ra di a tion pro tec tion at the
op er a tion of the WWR-M re ac tor” [9]. Thus, the ra di -
a tion pro tec tion sys tem and the ra di a tion con trol sys -
tem are ac tive. Both these sys tems in clude:
– bi o log i cal shield ing against both neu trons and

ion iz ing ra di a tion from the core, spent fuel stor age 
and pri mary cir cuit,

– ra di a tion con trol in the pre mises of the con trolled
and free ac cess ar eas, and

– com plex of or ga ni za tional mea sures di rected to
the ex po sure dose re duc tion.

The ra di a tion con trol sys tem pro vides the mon i -
tor ing of fol low ing pa ram e ters:
– con di tion of pro tec tive bar ri ers,
– ra dio ac tiv ity of the cool ant and tech no log i cal me -

dia (wa ter, air, equip ment),
– radionuclide con tent in the or gan isms,
– in di vid ual dose of ex ter nal ex po sure,
– gamma-ray dose rate in the pre mises, and
– ra di a tion con di tions in the su per vised area (in -

clud ing the ra di a tion con di tions fore cast).
The ra di a tion con trol is per formed by means of sta -

tion ary and por ta ble de vices. The ra di a tion dosimetric

146 Nu clear Tech nol ogy & Ra di a tion Pro tec tion – 2/2009



con trol in the re ac tor pre mises pro vides the fol low ing
mea sure ments:

– in di vid ual dose of the ex ter nal ex po sure in the
con trolled area and the free ac cess area,

– gamma-ray dose rate in the con trolled area by
means of sta tion ary de vices,

– gamma-ray dose rate in the free ac cess area and on
the re ac tor site by means of por ta ble de vices,

– neu tron dose rate by means of sta tion ary and por -
ta ble de vices,

– ac tiv ity con cen tra tion of the no ble gases, beta-
and al pha-aero sols in the pre mises of the con -
trolled area by means of sta tion ary de vices,

– beta-con tam i na tion level (con trolled and free ac -
cess ar eas, equip ment, trans port) by means of sta -
tion ary and por ta ble de vices as well as by sam -
pling,

– con tam i na tion of the work ing clothes and body
sur face at the work ing places and the san i tary
check-point by means of sta tion ary and por ta ble
de vices, and

– ac tiv ity con cen tra tion and radionuclide ac tiv ity in
the re ac tor re leases by means of sta tion ary de vices.

The ra di a tion tech no log i cal con trol is de signed
for the mea sure ments of:
– gamma-ray dose rate in the non-at tended pre mises 

of the con trolled area (the re ac tor hall, the
pump-house of pri mary cir cuit, the ion-ex change
fil ters, the heat-exchangers, etc.),

– ac tiv ity con cen tra tion and radionuclide ac tiv ity in
the air above the re ac tor,

– ac tiv ity con cen tra tion in the cool ant aimed at the
con trol of fuel as sem blies tight ness, and

– beta-ac tiv ity con cen tra tion in the wa ter of the sec -
ond ary cir cuit.

The con tam i na tion of the pre mises in the free ac -
cess area by radionuclides and aero sols above the es -
tab lished lev els was found dur ing the long-term re ac -
tor op er a tion. The un planned con tam i na tion of
pre mises in the con trolled area was oc cur ring mainly
due to the wrong ac tions of the staff (about 95%). The
doses of ex ter nal ir ra di a tion do not ex ceed the es tab -
lished con trol lev els.

Dur ing 49 years of the re ac tor op er a tion, the in -
ci dent sit u a tions with the ex ceed ing of regular op er a -
tion lim its have not oc cur. The ma jor ity of the sit u a -
tions were con nected with the au to matic un planned
re ac tor shut down. Such sit u a tions are equal to 85% of
all reg is tered ac ci den tal sit u a tions. About 8% is the
mal func tion in the equip ment op er a tion and 7% was
caused by the wrong ac tions of the staff. Ir reg u lar re -
ac tor shut down (the au to matic drop of the emer gency
rods) was caused by fol low ing rea sons:

– short-term (<1 s) dis con nec tion
   of the elec tric power – 22%
– mal func tion of the equip ment – 58%
– wrong ac tions of the staff – 14%

– change of the pa ram e ter value
   (above/be low) from the
   es tab lished one – 6%

CON TROL OF THE STAFF
EX TER NAL EX PO SURE

The con trol of the in di vid ual ex ter nal ex po sure
dose dur ing the ra di a tion-dan ger ous op erations is car -
ried out by means of in di vid ual do sim e ters D-2P and
ID-02. The do sim e ters ID-11, DKP-50, and ID-02 are
used in the case of emer gen cies. The re sult ac qui si tion
and anal y sis is car ried out by PC code PIDK [3], and
then these re sults are stored in the data-base.

The con trol lev els (CL) of the staff ex po sure
(Cat e gory A) for the re ac tor build ing were es tab lished
in ac cor dance with the re quire ments of NRSU-97 [4],
OSPU [10], and the fea tures of the tech nol o gies and
ex pe ri ence of the ex per i men tal and op er a tional works
at the re ac tor as well as on the base of achieved level of
ra di a tion safety [11]. The es tab lished CLs are pre -
sented in tab. 1.

Each CL value is es tab lished at the level be low
the rel e vant dose limit (DL) and al low able level (AL)
for the ex e cu tion of op er a tional ra di a tion con trol in the 
pre mises of the con trolled area and the free ac cess
area. In the case of the CL ex ceed ing, the ad min is tra -
tion and ra di a tion pro tec tion ser vice are obliged to
per form the in ves ti ga tion with the aim to find out and
elim i nate the rea sons that caused the ex ceed ing.

The sta tis ti cal in for ma tion con cern ing the staff
ex ter nal ex po sure in the de pend ence on the du ra tion
and num ber of op er a tions is shown in tab. 2. As one
can see from tab. 2, the an nual av er aged in di vid ual
dose does not ex ceed 2.41 mSv (in 1999), which is sig -
nif i cantly lower than the es tab lished limit (tab. 1). The
dy nam ics of in di vid ual doses de pend on the char ac ter
and du ra tion of ra di a tion-dan ger ous op er a tions (op er -
a tions in the ra di a tion fields) and can be used as an ex -
pla na tion of the col lec tive dose vari a tion dur ing the
con sid ered pe riod. Thus, the main ra di a tion-dan ger -
ous op er a tions when the staff has the larg est dose load
are the fol low ing:

– re pair, as sem bling, and dis man tling of tech no log i -
cal equip ment, es pe cially in the pump-house of
the pri mary cir cuit,

– op er a tions on the re ac tor cover plate, es pe cially at
the core re load ing,

– re place ment of clean ing res ins,
– cool ant sam pling and anal y sis,
– col lec tion, con di tion ing, trans por ta tion, and stor -

age of ra dio ac tive waste, and
– all kinds of op er a tions with the spent nu clear fuel

in the cool ing pond.

In ac cor dance with the re sults of in di vid ual
dosimetric con trol dur ing the last de cade, the cases of
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the in di vid ual dose ex ceed ing have not been reg is tered 
dur ing the whole time of the re ac tor op er a tion. The
main cri te rion of the ra di a tion pro tec tion ef fec tive ness 
is the ab sence of the in di vid ual dose ex ceed ing. More -
over, the ad di tional cri te ria are the max i mal and av er -
aged ex po sure doses, the de creas ing of the col lec tive
dose, the de creas ing of the in di vid ual ex po sure doses,
the de creas ing of the ra dio ac tive aero sol re leases, and
the de creas ing of the vi o la tions.

CON TROL OF THE
RA DIO AC TIVE EFFLUENTS

The no ble gases and ra dio ac tive io dine iso topes
are the main com po nents of the re ac tor re lease into the
at mo sphere. In gen eral, the ra dio ac tive no ble gases
can not be de tected in the en vi ron men tal sam ples.

They give rise to the low doses of the pop u la tion. 85Kr
is the only radionuclide with a half-life lon ger than a
few days (10.7 years). It is de tect able in very low con -
cen tra tions in the at mo sphere. 41Ar is pro duced by the
neu tron ac ti va tion of the cool ing air. The di rect ra di a -
tion from 41Ar plume re sults in a sig nif i cant frac tion of
the dose which the most ex posed mem bers of the pub -
lic re ceive. In ac cor dance with the re sults of the sys -
tem at i cal mea sure ments dur ing 1979-2008, the ac tiv -
ity of no ble gases at the re ac tor op er a tion was caused
by fol low ing radionuclides: 41Ar-95%, 85Kr-0.8%,
88Kr-2.5%, and 35Xe-1.7%. The main source of the ex -
ter nal ex po sure among the io dine iso topes is 131I (its
half-life is equal to 8.08 days); the re leases of io dine
iso topes took place con tin u ously.

As a rule, the con cen tra tions of the re leased
radionuclides into the en vi ron ment are of ten too low
to be mea sur able. There fore, the dose es ti mates for the
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Ta ble 1.The con trol lev els for the staff exposure

Premise
CL dose rate

[mSvh–1]

Neutron flux
density

[105 × m–2s–1]
Activity concentration [Bqm–3] Beta-contamination

[cm–2 min–1]
Annual dose CL

[mSv]

f i t a-aerosols b-aerosols Noble gases

Pump-house of
primary circuit

200.0 – – – 3.7 37.0 – 103 18

Reactor cover
plate

200.0 – – 65 2.96 37.0 1.1×106 102 18

Semi-serviced
rooms

20.0 – – – 2.96 37.0 1.1×106 50

Reactor hall 20.0 10 10 30 2.96 37.0 1.1×106 50

Storehouse of
fresh fuel

4-100 – – –

Storehouse of
special materials

4-10 – – –

Free access area 0.7 – – – 1.8×105

 f – fast; i – in ter me di ate; t – ther mal neu trons

Ta ble 2. Col lec tive and in di vid ual doses of the staff ex ter nal exposure

Year
Number of operations

performed
Number of

workers involved

Duration of operations performed [h] Dose per year

Total Average
Collective

[man× mSv]
Averaged*

[mSv]  

1998 269 22 322.8 1.2 68.7 1.27

1999 219 32 635.1 2.9 140.2 2.41

2000 247 41 790.4 3.2 160.5 2.29

2001 262 49 995.6 3.8 168.9 2.31

2002 298 28 476.8 1.6 108.9 1.49

2003 237 31 616.2 2.6 125.0 1.68

2004 211 34 738.5 3.5 152.7 2.06

2005 219 29 613.2 2.8 132.7 1.79

2006 263 37 867.9 3.3 161.7 2.21

2007 184 35 220.8 1.2 89.6 1.31

2008 150 33 255.0 1.7 107.9 1.56

* The dose mea sure ments un cer tainty does not ex ceed 10%



pop u la tion have to be based on mod el ing the at mo -
spheric trans port and en vi ron men tal trans fer of the
released radioactivity.

The fol low ing con trol lev els were es tab lished for
the re leases: the to tal ac tiv ity of no ble gases should not
ex ceed the value of 1.65·1014 Bq per year (the ac tiv ity
con cen tra tion <3.03·106 Bq/m3) and the to tal ac tiv ity of
131I should not ex ceed the value of 5.55·1010 Bq per
year (the ac tiv ity con cen tra tion <4.07·10–2 Bq/m3) [12].
These re lease val ues lead to the ex po sure dose for the
pub lic individual equal to 8.8 and 51.5 mSv per year, re -
spec tively. The col lected re sults of the ra dio ac tive re -
lease are shown in fig. 1.

EX TER NAL RA DI A TION MON I TOR ING

The sys tem atic ra di a tion con trol of the rec tor’s
im pact on the en vi ron ment is car ried out dur ing all the
time of the re ac tor op er a tion. The main task of ra di a -
tion mon i tor ing is the over all con trol of gamma-,
beta-, and al pha-ra dio ac tiv ity as well as the con tent of
ba sic radionuclides of re ac tor’s or i gin (first of all, 3H,
90Sr, and 134,137Cs) in the en vi ron men tal ob jects
around the re ac tor’s af fected zone. The in ves ti ga tions
are per formed in 6 sta tion ary points within the re ac tor
site area (300 m) and 12 sta tion ary points within the

su per vised area (3000 m), which have been se lected
ac cord ing to the windrose. The sub jects of in quiry are
the fol low ing: the near-sur face air, the at mo spheric
pre cip i tates and set tling dust, the wa ter from the main
col lec tors, the wa ter from the open res er voirs (in clud -
ing the wa ter flow of river Dnepr – above and be low
the rec tor’s lo ca tion), the wa ter from the melted snow,
the birch sap, the soil, and the veg e ta tion. The mea -
sure ments of the short-lived and long-lived al pha- and
beta-aero sol con tent in the near-sur face air were per -
formed too to gether with the mea sure ments of
gamma-ra di a tion dose rates in the con trol points. The
mea sure ments of 137Cs and 90Sr in the soil spec i mens
from the in ves ti ga tion holes on the re ac tor site were
car ried out with the aim to de tect the soil con tam i na -
tion.

The con trol of air ra dio ac tive con tam i na tion is
car ried out by means of the sed i ment and as pi ra tion
meth ods. The sed i ment method was ap plied for the de -
ter mi na tion of to tal spe cific beta-ac tiv i ties and 90Sr
spe cific ac tiv ity. In ac cor dance with the re sults of
many year in ves ti ga tions, the value of the to tal
beta-ac tiv ity lies in the range from 77 to 208 Bq/m2 per 
year, for 90Sr – from 1 to 14 Bq/m2 per year. The conent 
of short-lived al pha- and beta-aero sols in the air was
mea sured by means of as pi ra tion method (twice per
week); this con tent was from 4×10–5 to 1.7·10–3 Bq/l
and from 4·10–4 to 6·10–3 Bq/l for the al pha- and
beta-aero sols, re spec tively.

The con trol of wa ter ra dio ac tive con tam i na tion
is car ried out by sam pling from the main in sti tute’s
col lec tors and open res er voirs. The con tents of
beta-radionuclides and tri tium were sig nif i cantly
lower than the es tab lished per mis si ble con cen tra tions.

The con trol of soil ra dio ac tive con tam i na tion is 
car ried out an nu ally by sam pling in the sta tion ary
con trol points. The re sults are the same as for the typ i -
cal val ues in Kiev and formed by the radionuclides of
the Chernobyl ac ci dent or i gin. Ad di tion ally, the con -
tent of 137Cs and 90Sr in the soil spec i mens from the
in ves ti ga tion holes is mea sured twice per year. The
mea sured value for 137Cs is in the range from <0.4 to
0.9(2) Bq/kg, for 90Sr – from 0.4(1) to 0.9(2) Bq/kg.
This is an ev i dence of the ab sence of the man-caused
in flu ence on the soil con tam i na tion aris ing from the
re ac tor op er a tion as well as of the in teg rity of the liq -
uid radwaste tanks on the re ac tor site.

The con trol of veg e ta tion ra dio ac tive con tam i -
na tion is car ried out by sam pling; the mea sured val -
ues for the spe cific beta- and 90Sr ac tiv i ties do not ex -
ceed the typ i cal ones for Kiev.

The con trol of gamma-ra di a tion dose is car ried
out ev ery day at the con trol point on the re ac tor site; the
mea sured value lies in the range from 0.11 to 0.20 µSv
per hour.

As the whole, the re sults of the ra di a tion mon i -
tor ing give the ev i dence that the re li able in crease of
radionuclide con tent within the con trolled pa ram e ters
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in com par i son with the Kiev’s typ i cal ones was not
found dur ing the whole time of in ves ti ga tions and this
con firms the safety of the re ac tor. The re ac tor ra di a -
tion im pact on the en vi ron men tal ob jects is very small
and it is dif fi cult to dis tin guish be tween the nat u ral
back ground and the man-caused con tam i na tion
caused by the Chernobyl ac ci dent and global fall out.
In the fu ture, at the re ac tor de com mis sion ing, the
avail able ra di a tion mon i tor ing sys tem will be pre -
served and adapted for the new tasks.

FORTH COM ING TASKS

The 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 on
con di tion of up grad ing of some sys tems and el e ments.
At the same time in ac cor dance with the act ing leg is la -
tion the de com mis sion ing of the re ac tor must be con -
sid ered by the op er a tor as early as pos si ble [13]. The
ini tial de com mis sion ing plan ning is in prog ress now
[14]. De duct ing from the planes of the fur ther site use
with re mov ing the spent fuel and radwaste out side
Kiev and re turn ing the site its un re stricted use, the
decommissioning pro gram for the WWR-M re ac tor
fore sees the im me di ate dis man tling as an op ti mal de -
com mis sion ing strat egy. The goal of the de com mis -
sion ing pro gram is the de ter mi na tion of the main or ga -
ni za tional and tech ni cal mea sures di rected to the
prep a ra tion for the de com mis sion ing and the im ple -
men ta tion of the de com mis sion ing of the WWR-M re -
ac tor. In ac cor dance with the selected de com mis sion -
ing strat egy the se quence of the de com mis sion ing
stages, the con tent of works and mea sures at these
stages, their durations as well as the nec es sary con di -
tions and in fra struc ture for the timely, safe, and ef fec -
tive de com mis sion ing ex e cu tion were es tab lished. In
ac cor dance with the pre lim i nary es ti ma tions, the de -
com mis sion ing timeframe will not ex ceed 6 years.

The setup of the ra di a tion pro tec tion sys tem at
the re ac tor de com mis sion ing will be a log i cal con tin u -
a tion of the cur rently ex ist ing sys tem. This sys tem will 
be re ar ranged and adopted for the needs re sult ing from 
the na ture and con tent of de com mis sion ing works. It
will be nec es sary to im ple ment spe cific sur veil lance
and mon i tor ing pro grams, in clud ing the ap pro pri ate
stan dards and sep a rate mea sur ing pro ce dures. At the
same time, the es tab lished ap proach for the staff
exposure will be retained, namely:
– staff and pop u la tion ex po sures can not ex ceed the

es tab lished dose lim its, and
– lev els of in di vid ual ex po sure and the num ber of

per sons sub jected to the ex po sure should be as
low as it can be achieved with an al low ance for
eco nom i cal and so cial fac tors.

The  de sign  limit  for Group A  worker  dose  is
20 mSv per year, al though it is per mis si ble for in di vid -
ual work ers to re ceive up to 50 mSv in a year sub ject to

an over all (50 year) life time limit of 1000 mSv. The
de sign in tent of the de com mis sion ing op er a tions is
that the an nual in di vid ual dose will not ex ceed 20 mSv
and will be as far be low 20 mSv as is rea son ably
achiev able (ALARA). There are lim its on the max i -
mum dose rates in the ar eas ac cord ing to oc cu pancy.
The dose rate lim its al low a safety fac tor of 2 and
would re sult in the an nual ex po sures of 10 mSv for
Group A work ers (this cor re sponds to the daily dose
limit of 70 mSv).

The ad di tional ad min is tra tive and en gi neer ing
mea sures will be im ple mented for the safety pro vi sion
for the staff, pop u la tion, and en vi ron ment at the
decommissioning:
– works will be car ried out in the con di tions es tab -

lished by the rules of ra di a tion hy giene, namely,
the ra di a tion con trol, pro tec tive bar ri ers, san i tary
sluices, etc. will be pro vided,

– work ing pre mises and ar eas will be di vided into
sep a rate zones,

– re stric tion of staff ex po sure by means of use of the
re mote equip ment, the op ti mi za tion of dis man -
tling and cut ting pro ce dures, etc.,

– sec ond ary radwaste minimization,
– lo cal ven ti la tion and dust sup pres sion will be used

to gether with the avail able ven ti la tion sys tem,
– ad di tional in di vid ual pro tec tion tools will be nec -

es sary as well as the mo bile pro tec tive shield and
tem po rary bar ri ers,

– ra dio log i cal map ping of work ing ar eas should be
ar ranged,

– ra di a tion mon i tor ing aimed at the de tec tion of ar -
eas with an in creased dose rate,

– per ma nent mea sure ments of con tam i na tion,
– im prove ment of the ex ter nal mon i tor ing sys tem,
– ac count and con trol of the ra dio ac tive waste be -

fore the re moval out side the re ac tor site, and
– de vel op ment and mod ern iza tion of the emer gency 

re sponse plan.

CON CLU SIONS

The WWR-M re ac tor con tin ues to op er ate
within the ex ist ing na tional frame works and in ter na -
tional rec om men da tions. The re ac tor is equipped by
the ra di a tion con trol sys tem; the ra di a tion pro tec tion
pro ce dures are suf fi cient and very sat is fy ing. The es -
tab lished ra di a tion pa ram e ters for the re ac tor op er a -
tion do not ex ceed the nor ma tive lim its. The tech ni cal
and or ga ni za tional mea sures pro vide the ra di a tion
pro tec tion of staff and pop u la tion at the nec es sary
level. The re ac tor op er a tion has a neg li gi ble in flu ence
on the en vi ron ment and can not be a rea son for any
neg a tive eco log i cal change. The elab o ra tion of the
planes for the mod ern iza tion of the ra di a tion con trol
sys tem aimed at the safety pro vi sion at the re ac tor de -
com mis sion ing is in prog ress now.
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Jurij N. LOBA^, Valerij N. [EVEQ

ZADACI  ZA[TITE  OD  ZRA^EWA  NA  KIJEVSKOM  VVR-M
ISTRA@IVA^KOM  REAKTORU

U radu je prikazan sistem za za{titu od zra~ewa i izneto je iskustvo u upravqawu wime
na VVR-M istra`iva~kom reaktoru. Utvr|ena je lista faktora koji se ti~u radijacionih rizika
tokom rutinskog upravqawa reaktorom i ustanovqene su osnovne aktivnosti na uspostavqawu
radijacione sigurnosti. Pokazani su statisti~ki podaci o izlagawu osobqa, osloba|awu
radioaktivnih aerosola i spoqa{wem radijacionom monitoringu. Tako|e su data preliminarna
razmatrawa o unapre|ewu sistema dekomisije.

Kqu~ne re~i: istra`iva~ki reaktor, za{tita od zra~ewa, izlo`enost osobqa, emisija
jjjjjjjjjjjjjjjjjjjjjjjzra~ewa, mon i tor ing zra~ewa


