
<HIJHKU :LHFGHC G:MDB B L?OGBDB.

K_jby: FZl_jbZeh\_^_gb_ b gh\u_ fZl_jbZeu. 2024. <uimkd 4 (125)

89

M>D 621.039.526

<?JBNBD:PBY DH>H< KL:JL-4: B KL:JL:I IH J?AMEVL:L:F

BKKE?>H<:GBC L<WEH< KMOX-LHIEB<HF < J?:DLHJ:O FBJ

B HALDEN

I.=. >_fvygh\, ?.:. Dme_rh\, :.:. OZgdh\, ?.:. >_j]mgh\Z

:H «<ukhdhl_ogheh]bq_kdbc gZmqgh-bkke_^h\Zl_evkdbc bgklblml

g_hj]Zgbq_kdbo fZl_jbZeh\ bf_gb ZdZ^_fbdZ :.:. ;hq\ZjZ», Fhkd\Z

PGDemyanov@bochvar.ru, EAKuleshov@bochvar.ru

< gZklhys__ \j_fy \ :H «<GBBGF» jZajZ[Zlu\Z_lky MOX-lhieb\h ^ey

j_Zdlhjh\ gZ l_ieh\uo g_cljhgZo, \ k\yab k q_f lj_[m_lky ih^]hlh\dZ

jZkq_lguo dh^h\ d ebp_gabjh\Zgbx lhieb\Z \ gZ^ahjguo hj]ZgZo. < jZ[hl_

ij_^klZ\e_gu j_amevlZlu fh^_ebjh\Zgby wdki_jbf_glh\ k MOX-lhieb\hf,

ijh\_^_gguo \ bkke_^h\Zl_evkdbo j_ZdlhjZo FBJ b Halden.

Ij_^klZ\e_gu j_amevlZlu \_jbnbdZpbb l_jfhf_oZgbq_kdbo dh^h\

KL:JL-4: b KL:JL:I ih h[emq_gbx wdki_jbf_glZevguo l\weh\ b

ihke_j_Zdlhjguf bkke_^h\Zgbyf. JZkq_lgu_ ^Zggu_ ^_fhgkljbjmxl

m^h\e_l\hjbl_evgh_ kh\iZ^_gb_ k wdki_jbf_glZevgufb. Ih j_amevlZlZf

\_jbnbdZpbb jZkrbj_gZ h[eZklv ijbf_gbfhklb dh^Z KL:JL-4: ^ey l\weh\ k

MOX-lhieb\hf.

GZqZlu bkiulZgby wdki_jbf_glZevghc L<K k MOX-lhieb\hf ^ey <<WJ

kh\j_f_gghc dhgkljmdpbb, aZ\_jr_g i_j\uc wlZi h[emq_gby ^h \u]hjZgby

~10 F<l.kml/l.Z. Ihke_ ihemq_gby ^Zgguo IJB [m^_l ijh\_^_gZ

\_jbnbdZpby dh^Z KL:JL-4: b, ijb g_h[oh^bfhklb, dhjj_dlbjh\dZ fh^_e_c

b [b[ebhl_db k\hckl\.

Dexq_\u_ keh\Z: \_jbnbdZpby, FDW, KL:JL:I, KL:JL-4:, MOX, FBJ, HBWR, <<WJ, PWR,

fh^_ebjh\Zgb_.
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VERIFICATION OF START-4A AND STARTAP CODES BASED ON MOX-FUEL

TESTS IN THE MIR AND HALDEN RESEARCH REACTORS

P.G. Demyanov, E.A. Kuleshov, A.A. Khankov, E.A. Dergunova

JSC A.A. Bochvar High-Technology Research Institute of Inorganic Materials, Moscow

MOX-fuel for Light Water Reactors is now being developed in frames of work of

JSC «VNIINM». Insofar, fuel performance codes have to be prepared for licensing

of the fuel in nuclear supervisory authorities. This paper presents modelling of the

MOX-fuel tests in the research reactors MIR and Halden.

START-4A and STARTUP codes verification based on the results of irradiation and

post-irradiation examinations of fuel rods with MOX-fuel are being presented. The

calculated data demonstrate satisfactory agreement with experimental data. Based

on the verification results, the scope of applicability of the START-4A code for fuel

rods with MOX-fuel has been expanded.

Irradiation of experimental fuel assembly with MOX-fuel of a modern VVER design

has been started. At the end of the first stage of irradiation rods had reached the

burnup value of ~10 MW.day/h.a.. After receiving PIE data START-4A code will be

verified, and the models and property library will be adjusted if it necessary.

Keywords: verification, FEM, STARTAP, START-4A, MOX, MIR, HBWR, VVER, PWR,

modelling.

<\_^_gb_

Ijbf_g_gb_ MOX-lhieb\Z (UO2+PuO2) \ j_ZdlhjZo lbiZ <<WJ b PWR y\ey_lky

h^gbf ba i_jki_dlb\guo gZijZ\e_gbc jZa\blby Zlhfghc wg_j]_lbdb. Bkihevah\Zgb_

l\weh\ k MOX-lhieb\hf ijb\h^bl d mf_gvr_gbx h[t_fZ jZ^bhZdlb\guo hloh^h\ –

hljZ[hlZggh]h y^_jgh]h lhieb\Z, kgb`_gbx h[t_fh\ ^h[uqb ijbjh^gh]h mjZgZ b

^_eZ_l \hafh`guf i_j_oh^ d aZfdgmlhfm y^_jghfm pbdem.

< gZklhys__ \j_fy ki_pbZebklu :H «<GBBGF» ijh\h^yl jZ[hlu ih

bkke_^h\Zgbx MOX-lhieb\Z k p_evx wdki_jbf_glZevgh]h b jZkq_lgh]h h[hkgh\Zgby

_]h jZ[hlhkihkh[ghklb \ e_]dh\h^guo j_ZdlhjZo. >ey jZkq_lgh]h h[hkgh\Zgby

jZ[hlhkihkh[ghklb lhieb\Z bkihevamxlky ijh_dlgu_ dh^u, ebp_gabjh\Zggu_ \ N;M

«GLP YJ;», h^gbf ba lZdbo dh^h\ y\ey_lky l_jfhf_oZgbq_kdbc dh^ KL:JL-4:. Dh^

ij_^gZagZq_g ^ey jZkq_lh\ ih\_^_gby l\weh\ \ j_`bfZo ghjfZevghc wdkiemZlZpbb b

gZjmr_gby ghjfZevghc wdkiemZlZpbb [1]. Djhf_ lh]h, \ :H «<GBBGF»

jZajZ[Zlu\Z_lky FDW dh^ KL:JL:I, iha\heyxsbc ijhba\h^blv jZkq_lu dZd ^ey

ghjfZevghc wdkiemZlZpbb, lZd b ^ey ijh_dlguo Z\Zjbc [2].

< ^Zgghc jZ[hl_ hibkZgZ ih^]hlh\dZ dh^h\ ^ey jZkq_lh\ ih\_^_gby MOX-lhieb\Z

ihkj_^kl\hf \_jbnbdZpbb dh^Z KL:JL-4: gZ bf_xs_fky fZkkb\_ ^Zgguo j_Zdlhjguo

bkiulZgbc b djhkk-\_jbnbdZpbb k dh^hf KL:JL:I.
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1. J_Zdlhjgu_ wdki_jbf_glu kMOX-lhieb\hf

MOX-lhieb\h \uau\Zeh bgl_j_k b jZg__, bkke_^h\Zgby ijh\h^bebkv \ jZfdZo

ijh]jZff CEE Programme, PRIMO, Mixed-oxide (MOX) Fuel Performance Benchmark

[3]). >ey bamq_gby j_Zdlhjguo k\hckl\ gh\uo y^_jguo fZl_jbZeh\ ijh\h^yl bkiulZgby

\ bkke_^h\Zl_evkdbo j_ZdlhjZo. < ^Zgghc jZ[hl_ bkihevah\Zgu j_amevlZlu j_Zdlhjguo

wdki_jbf_glh\, ijh\_^_gguo \ i_leyo bkke_^h\Zl_evkdbo j_Zdlhjh\ FBJ

(:H «=GP GBB:J», Jhkkby) b HBWR (Halden Boiling Water Reactor, IFE, Ghj\_]by).

L\we k MOX-lhieb\hf h[emqZeky \ j_Zdlhj_ FBJ k fZy 1993 ]h^Z ih n_\jZev

2000 ]h^Z \ l_q_gb_ 776 wnn. kml. ^h fZdkbfZevgh]h \u]hjZgby 50 F<lÂkml/d] l.Z.

\ mkeh\byo, khhl\_lkl\mxsbo j_Zdlhjm <<WJ. K[hjdZ IFA-597 k MOX-lhieb\hf

h[emqZeZkv \ j_Zdlhj_ HBWR k k_j_^bgu 1997 ]h^Z ih gZqZeh 2002 ]h^Z \ l_q_gb_

793 wnn. kml. ^h fZdkbfZevgh]h \u]hjZgby 32,5 F<lÂkml/d] l.Z \ mkeh\byo,

khhl\_lkl\mxsbo j_Zdlhjm PWR.

Ihke_ h[emq_gby l\weu k MOX-lhieb\hf [ueb bkke_^h\Zgu \ aZsblguo dZf_jZo

:H «=GP GBB:J» [4] b IFE [5], [6].

2.Fh^_ebjh\Zgb_ h[emq_gbyMOX-lhieb\Z

H[hkgh\Zgb_ jZ[hlhkihkh[ghklb b [_ahiZkghklb MOX-lhieb\Z ^he`gh

ijh\h^blvky k bkihevah\Zgb_f jZkq_lguo dh^h\, \_jbnbpbjh\Zgguo ih

wdki_jbf_glZevguf ^Zgguf. >ey \_jbnbdZpbb dh^Z KL:JL-4: [ueb kfh^_ebjh\Zgu

wdki_jbf_glu, ijh\_^_ggu_ \ j_ZdlhjZo FBJ («MOX-FBJ») b HBWR («IFA-597»).

L_iehnbabq_kdb_ b f_oZgbq_kdb_ k\hckl\Z MOX-lhieb\Z, bkihevam_fu_ ^ey

fh^_ebjh\Zgby \ dh^Zo KL:JL-4: b KL:JL:I, [ueb ihemq_gu gZ hkgh\_ ^Zgguo ba

hldjuluo bklhqgbdh\: l_fi_jZlmjguc dhwnnbpb_gl ebg_cgh]h jZkrbj_gby [7],

m^_evgZy l_ieh_fdhklv [8], l_iehijh\h^ghklv [9], iheamq_klv [10], fh^mev Xg]Z [10].

< dZq_kl\_ fh^_e_c jZ^bZpbhggh-l_jfbq_kdh]h miehlg_gby, \uoh^Z ]Zah\uo

ijh^mdlh\ ^_e_gby b ^jm]bo ijhp_kkh\, ijhbkoh^ysbo \ lhieb\_ ih^ h[emq_gb_f, [ueb

bkihevah\Zgu aZ\bkbfhklb dh^Z KL:JL-4: ^ey UO2 \ k\yab k hlkmlkl\b_f ^Zgguo ^ey

\_jbnbdZpbb mdZaZgguo fh^_e_c ^ey MOX-lhieb\Z. Baf_g_gb_ kj_^g_c ebg_cghc

fhsghklb l\weh\ \ wdki_jbf_glZo MOX-FBJ b IFA-597 ij_^klZ\e_gh gZ jbk. 1.

< mdZaZgghc bklhjbb h[emq_gby mqblu\Z_lky lhevdh nZdlbq_kdh_ \j_fy

h[emq_gby wdki_jbf_glZevguo k[hjhd, i_jbh^u ieZgh\uo hklZgh\hd j_ZdlhjZ

bkdexq_gu.
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Jbk. 1. Ebg_cgZy fhsghklv l\weh\MOX-FBJ b IFA-597 \ aZ\bkbfhklb hl \j_f_gb

Hkgh\gu_ dhgkljmdpbhggu_ b l_ogheh]bq_kdb_ oZjZdl_jbklbdb l\weh\,

ijbgylu_ \ jZkq_lZo, ijb\_^_gu \ lZ[e. 1.

LZ[ebpZ 1

Hkgh\gu_ dhgkljmdpbhggu_ oZjZdl_jbklbdb l\weh\ kMOX-lhieb\hf

IZjZf_lj Ijbgylh_ ^ey jZkq_lh\ agZq_gb_

Wdki_jbf_gl MOX-FBJ IFA-597

Ghf_j l\weZ - 10 11

>ebgZ Zdlb\ghc qZklb lhieb\gh]h

klhe[Z, ff

998 224 220

FZl_jbZe h[hehqdb W110 Zr-4

GZjm`guc ^bZf_lj h[hehqdb, ff 9,15 9,5

<gmlj_ggbc ^bZf_lj h[hehqdb, ff 7,81 8,22

GZjm`guc ^bZf_lj lZ[e_ldb, ff 7,53 8,05

>bZf_lj p_gljZevgh]h hl\_jklby,

ff

2,3 0,0/1,8 1,8

<ukhlZ lZ[e_ldb, ff 11 10,5

Kh^_j`Zgb_ Pu, fZkk. % 5,06 6,07

Iehlghklv lhieb\Z, ]/kf3 10,79 10,54

>Z\e_gb_ aZdZqdb ]_eby, FIZ 0,1 0,5

< khhl\_lkl\bb k jZkq_lghc ko_fhc dh^Z KL:JL-4: Zdlb\gZy qZklv lhieb\gh]h

klhe[Z jZa[b\Z_lky gZ ZdkbZevgu_ k_dpbb: \ wdki_jbf_gl_ MOX-FBJ lhieb\guc klhe[

jZa[b\Zeky gZ 11 k_dpbc, \ wdki_jbf_gl_ IFA-597 – gZ 4 k_dpbb. Dhebq_kl\h k_dpbc

[ueh \u[jZgh bkoh^y ba ^ebgu Zdlb\ghc qZklb lhieb\gh]h klhe[Z fh^_ebjm_fuo

l\weh\.
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Ih j_amevlZlZf ]ZffZ-kdZgbjh\Zgby [ueb jZkkqblZgu dhwnnbpb_glu

g_jZ\ghf_jghklb wg_j]h\u^_e_gby ih \ukhl_ l\weh\ (MOX-FBJ b IFA-597) kz b

dhwnnbpb_glu ih^h]j_\Z h[hehqdb l\weZ l_iehghkbl_e_f rz. AgZq_gby kz, ihemq_ggu_

ih j_amevlZlZf ]ZffZ kdZgbjh\Zgby (137Cs) ^ey l\weZ \ wdki_jbf_gl_ MOX-FBJ b

ijbgylu_ \ jZkq_lZo mkj_^g_ggu_ agZq_gby ih ^ebg_ k_dpbc, \u[jZggu_ kh]eZkgh

jZkq_lghc ko_f_, ij_^klZ\e_gu gZ jbk. 2.

Jbk. 2. AgZq_gby kz, ihemq_ggu_ ih ^Zgguf ]ZffZ-kdZgbjh\Zgby (137Cs) ih \ukhl_ l\weZ \

wdki_jbf_gl_ MOX-FBJ, b agZq_gby dhwnnbpb_glZ kz, ijbgylu_ \ jZkq_lZo

< j_amevlZl_ fh^_ebjh\Zgby knhjfbjh\Zgu bkoh^gu_ ^Zggu_ ih h[emq_gbx

MOX-lhieb\Z \ jZkkfhlj_gguo wdki_jbf_glZo, dhlhju_ [ueb bkihevah\Zgu ^ey

\_jbnbdZpbb dh^h\.

3. J_amevlZlu \_jbnbdZpbb

>ey \Zeb^Zpbb [b[ebhl_db k\hckl\ MOX-lhieb\Z ijh\_^_gZ \_jbnbdZpby dh^Z

KL:JL-4: ih j_amevlZlZf ihke_j_Zdlhjguo bkke_^h\Zgbc l\weh\ wdki_jbf_glh\

MOX-FBJ b IFA-597.

Baf_g_gb_ ^bZf_ljZ l\weZ wdki_jbf_glZMOX-FBJ

>Zggu_ ijhnbeh]jZffu l\weZ [ueb mkj_^g_gu \ khhl\_lkl\bb k jZkq_lghc

ko_fhc jZa[b_gby l\weZ. KjZ\g_gb_ jZkq_lguo b wdki_jbf_glZevguo agZq_gbc

baf_g_gby ^bZf_ljZ ijb\_^_gh gZ jbk. 3.
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Jbk. 3. KjZ\g_gb_ jZkq_lguo b wdki_jbf_glZevguo 

ijhnbeh]jZff l\weZ wdki_jbf_glZ MOX-FBJ

Ba jbk. 3 \b^gh, qlh jZkq_lgu_ agZq_gby, ihemq_ggu_ ih dh^m KL:JL-4:,

ij_\urZxl wdki_jbf_glZevgu_ ^Zggu_. Wlh k\b^_l_evkl\m_l h [he__ jZgg_f

gZklmie_gbb dhglZdlZ lhieb\Z b h[hehqdb aZ kq_l jZaf_jguo baf_g_gbc lhieb\Z, qlh

]h\hjbl h dhgk_j\Zlb\ghklb fh^_eb jZkimoZgby lhieb\Z.

>Z\e_gb_ b h[t_f ]ZaZ, \uoh^ =I> \ l\we_ \ wdki_jbf_gl_ MOX-FBJ

< lZ[e. 2 ij_^klZ\e_gh kjZ\g_gb_ jZkq_lguo b wdki_jbf_glZevguo ^Zgguo ih

^Z\e_gbx ]ZaZ, h[t_fm ]ZaZ \ l\we_ b \uoh^m =I> wdki_jbf_glZMOX-FBJ.

LZ[ebpZ 2 

KjZ\g_gb_ jZkq_lguo b wdki_jbf_glZevguo agZq_gbc \_jbnbpbjm_fuo iZjZf_ljh\

wdki_jbf_glZMOX-FBJ

IZjZf_lj JZkq_lgh_

agZq_gb_

Wdki_jbf_glZevgh_

agZq_gb_

:[khexlgh_

hldehg_gb_ jZkq_lZ hl

wdki_jbf_glZ

>Z\e_gb_ ]ZaZ \ l\we_,

FIZ
0,28 0,27 0,01

H[t_f ]ZaZ ih^

h[hehqdhc l\weZ, kf3 27,5 24,0 7,5

K\h[h^guc h[t_f, kf3 10,6 9,0 1,6

<uoh^ =I>, % 2,7 2,6 0,1

KjZ\gbl_evguc ZgZeba j_amevlZlh\ jZkq_lh\ dh^hf KL:JL-4: ihdZaZe, qlh hgb

m^h\e_l\hjbl_evgh kh\iZ^Zxl k wdki_jbf_glZevgufb agZq_gbyfb khhl\_lkl\mxsbo

iZjZf_ljh\.
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L_fi_jZlmjZ p_gljZ lhieb\Z b ^Z\e_gb_ ]ZaZ \ l\weZo \ wdki_jbf_gl_ IFA-597

L\weu k[hjdb IFA-597 [ueb hkgZs_gu l_jfhiZjZfb, jZkiheh`_ggufb \ p_glj_

lhieb\gh]h klhe[Z gZ jZkklhygbb 40 ff hl \_jog_]h lhjpZ lhieb\Z, b ^ZlqbdZfb

^Z\e_gby.

GZ jbk. 4 ij_^klZ\e_gh kjZ\g_gb_ jZkq_lguo agZq_gbc l_fi_jZlmju p_gljZ

lhieb\Z \ l\we_ �10 k ihdZaZgbyfb l_jfhiZju \ wdki_jbf_gl_ IFA-597.

Jbk. 4. KjZ\g_gb_ jZkq_lguo b wdki_jbf_glZevguo agZq_gbc 

l_fi_jZlmju \ p_glj_ lhieb\Z \ f_kl_ mklZgh\db l_jfhiZju 

\ wdki_jbf_gl_ IFA-597

GZ jbk. 5 ij_^klZ\e_gh kjZ\g_gb_ jZkq_lguo agZq_gbc ^Z\e_gby ]ZaZ \ l\we_

k ihdZaZgbyfb ^ZlqbdZ ^Z\e_gby \ wdki_jbf_gl_ IFA-597.

Jbk. 5. KjZ\g_gb_ jZkq_lguo b wdki_jbf_glZevguo agZq_gbc ^Z\e_gby 

]ZaZ \ l\we_ \ wdki_jbf_gl_ IFA-597
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:[khexlgu_ agZq_gby fZdkbfZevgh]h hldehg_gby jZkq_lguo ^Zgguo hl

wdki_jbf_glZevguo ke_^mxsb_: ih l_fi_jZlmj_ \ p_glj_ lhieb\Z \ f_kl_ mklZgh\db

l_jfhiZju 76,2 °C, ih ^Z\e_gbx \ l\we_ 0,5 FIZ, qlh \ hlghkbl_evguo _^bgbpZo

khklZ\ey_l ~10% b 18% khhl\_lkl\_ggh. JZkoh`^_gb_ jZkq_lguo b wdki_jbf_glZevguo

^Zgguo \ua\Zgh ]eZ\guf h[jZahf g_hij_^_e_gghklvx aZ^Zgby ebg_cghc fhsghklb

l\weh\ \ ijhp_kk_ h[emq_gby \ j_ZdlhjZo, Z lZd`_ l_f nZdlhf, qlh i_j_kljhcdZ

kljmdlmju lhieb\Z b \uoh^ =I> jZkkqblu\Z_lky ih fh^_eyf, ihkljh_gguf ^ey UO2.

Ih f_j_ ihklmie_gby gh\uo wdki_jbf_glZevguo ^Zgguo [m^_l ijh\_^_gZ jZajZ[hldZ

mdZaZgguo fh^_e_c dh^Z KL:JL-4: ^eyMOX-lhieb\Z.

Djhkk-\_jbnbdZpby dh^h\ KL:JL-4: b KL:JL:I

GZ ^Zgguc fhf_gl \ :H «<GBBGF» \_^_lky jZajZ[hldZ FDW dh^Z KL:JL:I,

kihkh[gh]h ijh\h^blv 1D b 2D jZkq_lu ih\_^_gby l\weh\ dZd \ j_`bfZo ghjfZevghc

wdkiemZlZpbb, lZd b \ ijh_dlguo Z\Zjbyo.

>ey dh^Z KL:JL:I jZajZ[hlZgu l_iehnbabq_kdbc b l_jfhf_oZgbq_kdbc fh^meb.

< oh^_ ^Zgghc jZ[hlu [ueZ ijh\_^_gZ \_jbnbdZpby l_iehnbabq_kdh]h fh^mey ^ey

MOX-lhieb\Z ih ihdZaZgbyf l_jfhiZju \ p_glj_ lhieb\Z l\weZ wdki_jbf_glZ IFA-597,

lZd`_ ijh\_^_gZ djhkk-\_jbnbdZpby k dh^hf KL:JL-4:.

>ey \_jbnbdZpbb l_iehnbabq_kdh]h fh^mey dh^Z KL:JL:I j_rZeZkv l_ieh\Zy

aZ^ZqZ ^ey pbebg^jZ kh k\hckl\Zfb MOX-lhieb\Z, l_fi_jZlmjZ gZ \g_rg_c

ih\_joghklb pbebg^jZ [ueZ aZ^ZgZ ih j_amevlZlZf jZkq_lZ dh^hf KL:JL-4:,

\gmlj_gg__ wg_j]h\u^_e_gb_ aZ^Z\Zehkv \ khhl\_lkl\bb k [Zahc ^Zgguo wdki_jbf_glZ

IFA-597.

AgZq_gby l_fi_jZlmju p_gljZ lhieb\Z, jZkkqblZggu_ dh^hf KL:JL:I,

kh\iZ^Zxl k ihdZaZgbyfb l_jfhiZju k g_hij_^_e_gghklvx 11,3%, k j_amevlZlZfb

jZkq_lZ ih dh^m KL:JL-4: k g_hij_^_e_gghklvx 4,4%.

G_hij_^_e_gghklv jZkq_lh\ ih dh^m KL:JL:I h[tykgy_lky g_hij_^_e_gghklvx

j_amevlZlh\ jZkq_lZ ih dh^m KL:JL-4: b hlkmlkl\b_f fh^_eb i_j_kljhcdb kljmdlmju

lhieb\Z, \ebyxs_c gZ l_iehijh\h^ghklv.

Ih j_amevlZlZf \_jbnbdZpbb k^_eZg \u\h^ h ]hlh\ghklb l_iehnbabq_kdh]h

fh^mey dh^Z KL:JL:I ^ey ijh\_^_gby jZkq_lh\ l\weh\ k MOX-lhieb\hf \ i_j\hf

ijb[eb`_gbb. Ih f_j_ ihklmie_gby gh\uo ^Zgguo fh^_eb dh^Z KL:JL:I lZd`_ [m^ml

h[gh\eylvky.

4. Gh\u_ j_Zdlhjgu_ bkiulZgby MOX-lhieb\Z ^ey <<WJ

K p_evx ihemq_gby wdki_jbf_glZevguo ^Zgguo h ih\_^_gbb MOX-lhieb\Z ^ey

l\weh\ <<WJ kh\j_f_gghc dhgkljmdpbb \ 2022 ]h^m [ueb gZqZlu gZmqgh-

bkke_^h\Zl_evkdb_ jZ[hlu. J_Zdlhjgu_ bkiulZgby aZieZgbjh\Zgu ^h ^hklb`_gby

\u]hjZgby lhieb\Z ~60 F<lÂkml/d] l.Z.
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>ey bkiulZgbc [ueb jZajZ[hlZgu wdki_jbf_glZevgu_ l\weu k MOX-lhieb\hf

b wdki_jbf_glZevgZy L<K (WL<K-FHDK, jbk. 6).

Jbk. 6. WL<K-FHDK i_j_^ bkiulZgbyfb \ j_Zdlhj_ FBJ (\b^ k\_jom)

< l_q_gb_ 2023 ]h^Z \ j_Zdlhj_ FBJ [ue ijh\_^_g i_j\uc wlZi j_Zdlhjgh]h

h[emq_gby b j_Zdlhjguo wdki_jbf_glh\ (RIA) (ijh]jZffZ j_Zdlhjguo bkiulZgbc

aZieZgbjh\ZgZ ^h 2030 ]h^Z), gZ 12 ghy[jy 2023 ]h^Z ^hklb]gmlh fZdkbfZevgh_

\u]hjZgb_ ~10 F<lÂkml/d] l.Z. Ijb hkfhlj_ l\weh\ ihke_ klZpbhgZjgh]h h[emq_gby

^_n_dlh\ gZ h[hehqdZo g_ h[gZjm`_gh, \k_ l\weu khojZgbeb ]_jf_lbqghklv.

<u\h^u

< jZ[hl_ ijh\_^_gZ \_jbnbdZpby dh^h\ KL:JL-4: b KL:JL:I ih j_amevlZlZf

h[emq_gby b ihke_j_Zdlhjguo bkke_^h\Zgbc l\weh\ k MOX-lhieb\hf. JZkq_lgu_

^Zggu_ h[hbo dh^h\ ^_fhgkljbjmxl m^h\e_l\hjbl_evgh_ kh\iZ^_gb_ k ^Zggufb

wdki_jbf_glh\, h^gZdh ^ey ih\ur_gby lhqghklb jZkq_lZ g_h[oh^bfZ dhjj_dlbjh\dZ

fh^_e_c i_j_kljhcdb kljmdlmju b \uoh^Z =I> ^ey MOX-lhieb\Z. Ih j_amevlZlZf

\_jbnbdZpbb ij_^iheZ]Z_lky jZkrbjblv h[eZklv ijbf_gbfhklb dh^Z KL:JL-4: ^ey

l\weh\ k MOX-lhieb\hf ijb ijhoh`^_gbb Zll_klZpbb \ 2024 ].

< j_Zdlhj_ FBJ gZqZlu bkiulZgby wdki_jbf_glZevghc L<K k MOX-lhieb\hf

^ey <<WJ kh\j_f_gghc dhgkljmdpbb. Ihke_ ihemq_gby ^Zgguo ihke_j_Zdlhjguo

bkke_^h\Zgbc l\weh\ fh^_eb k\hckl\ b ijhp_kkh\ MOX-lhieb\Z ^ey dh^h\ KL:JL-4:

b KL:JL:I [m^ml hldhjj_dlbjh\Zgu.

;eZ]h^Zjghklb

:\lhju \ujZ`Zxl [eZ]h^Zjghklv ki_pbZebklZf :H «=GP GBB:J» b IFE aZ

ijhn_kkbhgZevgh ijh\_^_ggu_ j_Zdlhjgu_ wdki_jbf_glu b ihke_j_Zdlhjgu_

bkke_^h\Zgby.
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