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Introduction \"r"

RIAR operates two critical assemblies (CAs) that are physical models
of the Russia’s most powerful reactors SM and MIR.

Presented is information on the operating experience of SM and MIR
critical assemblies.

The basic physical and structural features of critical assemblies -
physical models of reactors - are described as well as areas of research and
application of results.

Prospects are shown to further operate the critical assemblies and
described are recent problems and experience.
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SM CA Core and Reflector
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1 — dismountable FA
2 — safety rods in Be insert
3 — neutron source

4 — shim rod with a fuel
suspension

5 —emergency rod dummy
6 — displacer dummy

7 — experimental channel
dummy

8 — separator with 27 dummy
targets

9 —ionizing chamber
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MIR CA
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@ - Be-block, core
@ - Graphite block, reflector
@ - Be-block, loop channel
. - Working channel
@ - Loop channel
. - Channel with an absorber
- lonization chamber
- Neutron source
‘<‘ - Channel with an absorber dummy
® - Safety&Shim rod
@® - Emergency rod
O - Be-plug
[}
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Research at CAs 6

justification of nuclear safety for operated SM and MIR reactors with
various experimental rigs;

determination of neutronic characteristics of experimental channels and
rgs;

selection of means to set test modes and maintain test modes for
experimental rigs simultaneously irradiated in reactors;

research in support of core modernization concepts and design decisions;
experiments to develop methods for calculating reactor neutronic
characteristics;

personnel training.
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Recent Research Results \"r"

« SM core characteristics and safety justification to irradiate kg-amount of
Cr-50 to accumulate Cr-51 as a neutrino source;

« Characteristics of refurbished SM core with a changed neutron trap
arrangement and number and design of control rods;

- Effect of new-design experimental rigs on MIR and SM safety-critical
neutronic characteristics.

The generated results allow specifying the design characteristics and will be
Introduced into the operational and design documents for SAR.



CA to Test SM Characteristics to Accumulate *1Cr @
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IR:
1 — Zr body
2 — disks of two typical dimensions,
material:
a) steel,
b) Cr-50
3 — spacer



SM Refurbished Neutron Trap
SM high-flux neutron trap

1 —Be-insert
2 —shim rod absorber 1 —safety rod
3 —separator tubes 2 — separator tubes g

4 — cavity for safety rod |
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Modified Safety Rod of Reactor and CA. @
Safety Rod Operated as Shim Rod
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1 —absorber; 2 — displacer N ~
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Overall Survey of SM and MIR CAs

COIJIACOBAHO YTBEPK/IAIO

SamecTuTesib reHepaibHOrO IMPEKTOpa Jlnpexrop 3A0 «Hayka u unHoBaummy»,
I oumpnopaunu «Pocarom» - anpexrop ynpasasioumit OAO «"HLL HUUAP»

C. B. Ilasnor

L1 G- 25T

0 BOSMOZKHOCTH HPOLICHHS CPORA IKCHAYATANNN
KPHTHYCCKOTO cTenia peaktopa CM-2

Kpuriaeckuii crenst peakropa CM-2 (KC CM-2) skeruyarupyeres ¢ 1970 roza.
Inasusiv koncrpykropon  KC o ssasercs OAO  «'HIL - HUMAP»,  Tenepaiabibiv
npoextuposimkom — «OAO I'M BHUTIUD Ty, KOMILICKC pacueTHBIX H IKCHEPHMCHTAIBHBIX
pador B 00 pab Grocti aementos KC suimoancus — OAO «'HILHAHUAP»,
ABASIOIIMES Takke # akenayarupyomeii KC CM-2 opranmsanmeii.

[Mpoekrom npeieabintii cpok sxeyaran KC CM-2 ne yeranoniien.

B 2014 roay ObLIO [POBEACHO OUEPEIHOE KOMILIEKCHOE OOCIEIOBAHHE € OLEHKOI
TEXHHYECKOIO  COCTOSHM  O00PY/I0BAHMA M PACUCTHLIM  ODOCHOBAHMEM  BOIMOKHOCTH
JuibHEHIIeH DKCILIYATalMi YCTANOBKH ¢ TpuBiIedennem |1asnoro konerpykropa. Padorsi
HPOBOJMIHCH B COOTBETCTBHM C:

o ] pC\‘)ﬂlliHllM.\"l K O0OCHOBAHMIO  BOZMOKHOCTH NPOLICHI  HATHAUCHHOIO  CPOKa
IKCILIYaTaHi O0LEKTOR HCHOAL3OBAHIA ATOMHOM dtieprin HIT-024-2000.

e [Lianom pabor no npomienmio cpoka kciuyaraunn KC CM-2 B coorsercrsnn ¢
HIT-024-2000 (Ne 44-75/629 o1 16.04.2014 r.).

e OGuieil nporpamMmoii  KOMILICKCHOTO  00C/1CA0BaHMA  TeXHHYECKOIo  coctoanma KC
CM-2 (Ne 44-75/920 o1 09.06.2014 r.), yrBep:KACHHOI 3aMECTHTEICM FEHEPATLHOIO JIMPEKTOPa
'ockopriopatn «Pocarom» - IMPEKTOPOM GJI0KA N0 YIIPABIACHHIO HHHOBALSMH,

HTorH KOMILICKCHOTO 00CAC/I0BAHNS TEXHHYCCKOTO COCTOANMA H OLCHKA OCTaTOMHOIO
pecypea 000pYIOBAHMA W CHCTCM, BAKHBIX U OC30MaCHOCTH, NpuBejieHnsie B «OTuere no
PEAVALTATAM KOMILICKCHOTO 00CAC/I0BaHI KPHTHUCCKOTO cTenia peaktopa CM-2» Ne O-155 o
21.08.14 1. NOKa3hIBAKOT. YTO BBIIOAHCHBE KPHICPHI H TPEOOBAHNS, YCTAHOBICHHBIC HOPMAMMU 1
npagiiamMin B 00JacTH  MCHOAB3OBAHMA  ATOMHOI  dueprun.  Brmouas  HI1-024-2000.
HO3BOASIOULE IPHIATE PEIIEHHE O BO3MOKHOCTI HPOLIeHnst cpoka skerayataimn KC CM-2 10
mons 2024 1,

Onpesenenne ocrarounoro pecypea odopyaosanns i cnerem KC CM-2. samnnix Juis
GE301IACHOCTH.  BBIIOIHCHO € YUCTOM HIMCHCHHS 1IapaMCTPOB TEXHOAOIHUCCKOIO PekiMa 1
cite Beero cpoka okeriyaramn KC CM-2 1 ux Gakrinueckoro Cocrosina na Movent
obcaenosanms.  OCTarOUHBHT  PECYPC CHCTEM M DJICMENTOB. BAKHBIX Ul GE30MacHoCTH.
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Licenses to Operate SM and MIR CAs
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®ENEPAABHASI CAYXBA
110 3KOAOTHYECKOMY, TEXHOAOTHYECKOMY ¥ ATOMHOMY HAZI3OPY

AWILEH3HUA

T'H-03-109-3590 ot 31 aexabps 2018 1.

Perucrpaumonnsiii nomep

«r aif mayaHbil neHTp -
YT aToMmx (AO «HIl HHHAP).

V. obaacts, r. InmMuTpoBIpai,

3anaanoe mocce, 4. 9.

O 1087302001797
HOMep lopranveckoro anua (OI'PH)

HoMep (HHH)

JIuen3us Aa€T NPABO HA IKCILTYATAUNIO SACPHOH YCTAHOBKH.

Obuext, na
cresa MHP.M1.

Ocuopanne 18 BLUIAYH JHUCHIME: jasBaenne AO «THII HHHAP» or 21.12.2017
N 64-1000/11201, pemenne Denepannuoi N0 IKOJOrHIECKOMY,
TEXHOJIOrHIECKOMY H ATOMHOMY HaTIopy oT 25.12.2018 Na 3590.

Cpox neficTBaS AHUCHINE A0 31 nexabps 2027 r.
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OEINEPAABHASI CAYXXBA
110 9KOAOTHYECKOMY, TEXHOAOTHYECKOMY ¥ ATOMHOMY HAZI30PY

AU EH3UA

Perncrpaunonnsiit nomep T'H-03-109-3798

BbLIAHR

i HHCTHTYT

3anazmoe mocce, 1. 9.

O 2
Homep wopuandeckoro auna (OI'PH)

Jik Homep

JReT npaso Ha

M

O6sext, Ha KoTOpOM
crenn CM-2.

A

Ocnosanme ans BhyIAYH JHueHINE: 3assienne AO «HIl HUHAP» or 18.02.2019
N 64 , pemenne D i caywbm  mo  Ixoaoruweckomy,
TEXHOJOTHYECKOMY H ATOMHOMY Haxsopy ot 03.03.2020 N 3798,

N

v

Cpox aelicsns aunensun o 17 mapra 2029 r.
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Recent Problems and Experience (S

Work Is being done to maintain the equipment, systems, and
components of the SM and MIR CAs in operable condition
(inspections, repairs, maintenance, revisions, and checks), as well as
work on technical examination and lifetime extension.

Key CAs improvements are related to NM MPC&A.

In 2022 the SM CA will be refurbished as the SM reactor; MIR and SM
CAs radiation control systems will be upgraded.

The key CA problem is ageing and obsolescence of measuring
equipment and lack of finance for upgrades .



Thank you
for your attention

Paidulov Andrey
Head of Critical Assemblies

E-mail: avpaydulov@niiar.ru




