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Introduction

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
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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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MIR CA
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Research at CAs

• justification of nuclear safety for operated SM and MIR reactors with 

various experimental rigs;

• determination of neutronic characteristics of experimental channels and 

rigs;

• 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

• 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.
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CA to Test SM Characteristics to Accumulate 51Cr

IR:

1 – Zr body

2 – disks of two typical dimensions, 

material:

a) steel;

b) Cr-50

3 – spacer

3
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SM Refurbished Neutron Trap
SM high-flux neutron trap X-shape separator

1 – Be-insert

2 – shim rod absorber

3 – separator tubes

4 – cavity for safety rod

1 – safety rod

2 – separator tubes
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Modified Safety Rod of Reactor and CA.
Safety Rod Operated as Shim Rod

1 – absorber; 2 – displacer

1 – crossbar; 2 – absorber; 3 – pin;

4 – fixture; 5 – displacer

Safety rod 

area

Shim rod 

area
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Overall Survey of SM and MIR CAs
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Licenses to Operate SM and MIR CAs
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Recent Problems and Experience

• 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 .
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