
3.12. RESEARCH INSTITUTE оF INSTRUME|{TS

Federal State Unitary Enterprise "Research
Instifute of Instruments" (NIIP) was fоrmеd
on MaTch 28, |956 as а сепtеr for testing а
small nuclear reactor for airplane and rocket
propulsion systems.

In 1960 it was named ILVAR (Testing Laboratory
of High-Temperature Nuclear Reactors). ILVAR
was assigned to testing such items as an аir-
Ьоrпе роwеr station, а thermionic роwеr system
and а direct-conversion роwеI system.

l 40080, Moscorv Region, Lytkarino,
Turaer.o industrial estate, str. 8

Telephone: (495) 552-З9-1 l
Fах: (495) 552-39_40
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А.м. cHLENov.
Director c;f NIIP

D.t. MARKITAN,
Chief Епgiпееr of NIIP

to the same set of major tasks: experimental
rеSеаrсh on and tests оf nuclear роWеr and
propulsion systems and research into the
efficiency of airplane and spacecraft shielding.

А.М. Сhlепоц Cand. Sc. (Tech.), and D.I.
Markitan hаче Ьееп respectively NIIP's Director
and Chief Engineer since 2003.

NIIP nowadays is а center for radiation tests
оf electronic and radio-electronic items. The
recognition of NIIP's scientifi с and technological
advances was the formation on the NIIP basis
of Russia's head organization on radiation
stability of radio-electronic components and
radio materials, radiation tests оf accessories and
materials fоr electronics of nuclear роwеr plants
and nuclear propulsion systems, and dosimetry
of high ionizing radiation fluxes.

Under the Federal Law on Use ofAtomic Energy,
the Institute has the status of an ореrаtоr in the
field of atomic energy use.

Маiп €}r9еý gf яtrrdieg

Research on the radiation stability of
electronic and radio-electronic items, and
determination of reliability and applicability
criteria.

Development of physico-mathematical
models to predict radiation-induced variations
in the parameters of items under different
intensities of radiation effects, tеmреrаturеs and
electrical modes.

Development, establishment and cerlifi cation
of procedures to measure characteristics of
ionizing radiation fields in nuclear роwеr,
isotope and electrophysical facilities.
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In 1966 ILVAR was rепаmеd LIP (Laboratory of
Measuring Instruments). Lаtец the Intemational
Center of Radiation Tests (MTsRI) was
established on the LIP basis. The center was
primarily involved in experimental rеsеаrсh on
and development tests of nuclear propulsion
systems, development of and research into the
efficiency of airplane and spacecraft shielding,
and research into properties of аЬsоrЬеr and
shielding materials.

Iп |912 the Laboratory of Measuring Instru-
ments was renamed the Research Institute
of Instruments (NПР). Vladimir Rоgоц
Dr. Sc. (Tech.), Рrоfеssоц Нопоrеd Worker
of Science and Technology of the Russian
Federation and а veteran ofthe Russian nuclear
weapons complex, was appointed the Director
оf NIIP. Yury Тufurоц Dr. Sc. (Phys.&Math.),
Professor and а USSR State Prize wiппец was
appointed NIIP's Scientific Director.

In 2001 NIIP was given the status of а fеdеrаl
state unitary enterprise while remaining assigned
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samples in the test Ьепсh area for irradiation
of samples Ьу the generated pulse.

Аftеr the experiments ате оvеr, the reactor truck
travels back to the parking аrеа, where both

cores аrе placed beneath the biological shielding,
which decreases the соrе radiation level Ьу а
factor ofabout 100. The parking аrеа opening has

а 1000 mm thick concrete shielding gate, which
decreases the y-radiation level furthеr Ьу а factor
of about 700. This makes it possible to рrераrе
the experimental devices for another experiment
on the rack without personnel exposure to above

the permissible level.

ВДRS-4 Mo-core pulse пuсlеаr reactor

The design of the BARS-4 cores feafures:

small dimensions of the cores with а central

hole (О 60 mm);

no efficient reflector and availability of а

Ьоrоп shield;

short life of neutrons (1 .5 , 1 0{ s);

no moderator in the соrе;

Dittgram rlf the BARS-| core:
l r/zs/,s,": llzserl,r,, J sаfёt), hlock; 1 regulatioп bbck;

5 сепtrаl sLtррсл1 lube; б pttlse rоt]; 7 Ьоrоп shealh:

8 с,епtrоl hole

а hard spectrum of neutrons (spectrum of
fissions);

the lowest possible пumЬеr of elements that

vary the rеасtоr reactivity.

The соrе is cooled after the pulse generation Ьу
паturаl air convection.
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ВдRS-4 reactor сопlrоl rоrлп
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capabilities was analyzed and ways to imрrоче
the rеасtоr economics wеrе searched for.

The results ofthe reactor checkup led in 1992 to

а decision to give the rеасtоr а major retroflt for
the purpose of:

improving safety through redesign and

adoption ofnove1 scheme concepts;

increasing the neutron flux and the rеасtоr
poWer;

improving the economics of the rеасtоr

thanks to extending the scope of commercial
operations.

The IRV-MI retrofit project was approved

in 2000. NIKIET was the chief designer

and developer of the rеасtоr retrofit project.

Practically all rеасtоr systems wеrе retrofitted so

the rеасtоr facility was renamed the IRV-M2 and

given the status "under construction".

The rеасtоr vessel is formed Ьу two сопсепtriс

shells with а соfilmоп base. The core with the

Ьефlium reflector segments is insИlled in the iппеr

shell А graphite rеflесtоr with vertical ехреrimепtаl

channels is installed in the outer shell.

Vertical sесliоп o.f lhe IRV-M2 rеасtrл,:

] rоldlу riпg; 2 - carousel drive; 3 bar, 4 сопIаiпеr;

5 сапistеr: б ll,ater lel,el; 7 CPS r:hаппеl; 8 yerlical

ехреriпепrаl hole; 9 siliсоп dорiпg hole; ]0 carottsel;

l1 -clischarge рiреliпе; t2 - reflector; l3 core; ]1 supply

рiреliпе; 15 header; ]б sLtpport: 17 rеlаiпiпg t_апk,,

]8 FД storage; ]9 rolary caпlilever; 20 IC hole:

2] - сапtilечеr drive; 22 support Ьесtпl

- 
=fЪ::,.*_;::lЕ:i:+"l

" .: :

;:i' 1 l: + а Е€"Ъ.""Ъ,Э j j';_1,=,ijзi_ъ

Роц,,ет............ .....4.0 MW

Number of IRT-2M tuel assernblies..,.......,.......... " " ""2 1

Neutron flux:

1п silicon irTadiation channels:

thermal neutlons , 0.56,10l] сm ],с '

fast neutrons .....0.057,10lз сm ],с l

in dry verlical cl-rannels:

therrTal neutrons ....1.'1,101r cm 2,sl

t-ast neutTons ...........0.2,10lr сm ],s l

Coolant tempeIatule:

at core inlet..., ..... 50'С

at соrе outlet.. ..,..60'С

ReactoT pool surface alea..................................,.." l 5 m2

Роо1 water volume .............""""" 112 mr

Cro,ss-secticlll of llle core спd lhe rфес:lоr:
] graphile block; 2 ,su,аm rоd: З autoпcrlic regttLalioп rod:
,l sпim rocL; 5 .|btп,tttbe FА; 6 - threeluhe FА; 7 аltttпiпttlп

block, Е iопizаtiоп с,hапЬеr; 9 - displacer; 10 lэel,yllittпt

block

.9,00

j_

--
)

4

li
iз
i;!;!j
1i

С ros s - s ecl iоп of the l Rf- L12 reactor :

] cclre: 2 carousel wilh caпi,sters .|br silicrп: 3, 1 rоlаrу

сапtilечеr, 5 sрепt,fuel sklrage, б siliсоп dорiпg chcttпbers
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IRV-M2 reactor design iпside the pool

vertical experimental channels:

r five Si ingot irrаdiаtiоп channels of the
diameter up to 205 mm;

r two dry channels of the diameter l00 mm.

The exeprimental channels of the reactor enable:

experimental justification of radiation
stabiliф for electronic and radio-electronic
items;

experimental determination of radiation
stabiliф, reliability and applicability criteria for
items;

development tests of physico-mathematical
models to predict radiation-induced variations
in the раrаmеtеrs of items at different intensities
of radiation effects, temperatures and electrical
modes;

certification and cerlification tests of items
to Ье used in conditions ofeffects frоm ionizing
radiation, and mechanical (including shock),
thermal and climatic loads;

development, establishment and certifi.cation
of techniques to mеаsurе characteristics of
ionizing radiation fields for nuclear power,
isotope and electrophysical facilities;

determination of residual life fоr extending
the operating time of electrical components and
cables used at NPPs;

production of monocrystalline silicon;

irTadiation sterilization оf medical items and
food products.

one ofthe horizontal channels can Ье used for
пеutrоп-сарturе therapy activities.
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] wаtеr lечеl; 2 iппеr.shеll; З outer shell;

рiреliпе" 9 rеlаiпillg lапk; ]() header
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Flottcharl of'rhe core сооliпg:
1 c,ore; 5 pelfd,ated lапk: б suppl.t

ouilet pBi"tion

рiреliпе: 7 ttpper сеiliпg; Е discharge

f

\
l

10fiiI9}i ift ai

:

:iii
l.:,._.;,1
l; l

Е

Р]:iэ,зt
"ei 

=|1::'{€ь
;_ ý,

ж

4
'\

l



пJ,^oJoqL!d!ma]SOc{

0t-6€-сýS (96t) 1Dr!

9tI ,ка'7g-Eg-rsý Gбil tdJ
цаuцлdао

rJolJpJU lIJ.tD)va .!р)l)tlл )tlt /о роад
\lI(Ii{D SIuofl

::: !J..!з-::!::] ..+:.-j1 ;i::i]1_: j

,эJемрJЕч [UэlS,,(S

uoltэaloJd рцв IоJtuоэ Jоlэ€эJ ZиI-лuI эч1 .IoJ

Sэ_iпрээоJd 1Sэ1 f.tеutruтlэ.rd рuв SLuBJ8oJd

рэdо[элэр JэII.Iеэ 8utsn suоtlеlэdо }uэtutsпГрV
,S]l-tэUоdщоэ Luэ}S.(S lоJluоэ 8urdop uoclIlS

э]вJеdэs .}о slsэ1 ,{;вutultlэ_rd рuв 1uэrulsпГру

ýаýаЕ.{Ёýз* gýё8ýg

,Sэрош 
I€сI4сэIэ

рuе Sэml€Jэdruэ1 1uэJэ33lр puв Sp€oI uoI}BIpeJ

Jo Sч13uэl рu€ Sэ4ISuэ}uI }uэJэJJIр 1€ Sllun рuв
sluэuоdшос сIuоJ}сэIэ-оIрвJ Jо rfilлqвэсrа"lоs
рrрэ.rd о1 sэпЬшчсэl Jo 1uэrudоlэrr.эq

,SJo}€InluIS

uо sэIuо4ээIэ Jo s}sэl uоtlвэgtlвпЬ ,фtlrqецэ.r
pue uol}elpeJ JoJ SэпЬшчсэl Jo luэшdоIэлэс

,SэIзJэuэ

рus sэIllsuэlul Jo э8uеJ p€oJq е ssoJce sрIэg
uoIlEIp€J 8urztuor }uэJэJJIр Jo sсIlsIJэ}сеJ€чэ
эsоu8еtр о} sэпЬtuqэq Jo 1uэшdоlэ,л,эq

,ocuвlSqnS

е ur цodsueJ1 uo_цelpeJ 8utzluol o}ul чсJвэsэu
,uoI}eIpeJ

8ulzTuot ,(q рэsпвэ sluэuоdruос сIuоJlэоIэ рuе
SlвIJэlеш ш S1ээJJэ uoI}€Ip€J o1ul чэJ€эSэll

uoJJYaE H)EVaSau аdлJ-,]ооd zиI-лul

ýФЕрЕъ9ý ýФ ýffiа"хg ёсёеж


