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Modernization of research reactor MIR.M1
and extension of its lifetime

A.L.Izhutov, A.L. Petelin, S.V. Romanovsky,
A.Yu.Khalyapin,D.V. Fomin
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Max thermal power, MW 100
Reactor core:

B effective diameter, cm 122.0

®  height, cm 100

® number of cells for standard and experimental FAs 61

" fuel 235U (90%)
®  moderator Be

Heat rate non-uniformity coefficient

heightwise the core 1.38
Max power of channel, MW 3.2
Max neutron flux density

®  thermal, cm? s’ 5x10'4
B fast, E >1MeV, cm?s’ %104
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1966 Reactor construction completed
Early 1967 15t criticality

Aug. 1967 Power startup

1968 Start of experimental research

1975 Reactor refurbishment and rename
into MIR.M1
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Refurbishment 1975:

« one more heat exchanger and
primary pump

« two more heat exchanges in the pool
cooling circuit

« one more heat exchanger and
intermediate circuit pump

« replacement of all core components

« replacement of process monitoring
and control&8safety equipment

« upgrade of power supply system
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MIR.M1 Current Activities (.'3

Loop and in-pile tests of VVER-1000 fuel rods under simulated normal,
abnormal and design-basis accident conditions;

Tests of FAs and fuel rods for propulsion VVRs, SNPPs and floating NPPs;
Tests of FAs and fuel rods for HTGRS;

Tests of FAs and fuel rods for RRs;

Tests and examinations of fuel rods and structural materials under PWR-
simulated conditions, including water chemistry;

Accumulation of radioisotopes;

Interim inspections and primary PIEs of FAs and fuel rods in the reactor pool
and hot cells.
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Key Activities to Extend the MIR.M1 Lifetime and (.3
Improve its Safety “

Inspection of core components condition and replacement of obsolete ones (beryllium
blocks, control&safety rods, covers of working channels and channels with absorbers);

Upgrade of primary heat exchange equipment, reactor and loop emergency cooling
system in case of leaks;

Improvement of the reactor thermal control system;

Upgrade of data acquisition&measurement system;

Upgrade of reactor control&safety system by installing digital equipment;
New backup control board;

Replacement of storage batteries of power supply system;

Anti-seismic protection system for a continuous monitoring of the amplitude of reactor
building oscillations and for alarming the emergency protection system when the set
threshold is exceeded,;

Commissioning of an emergency diesel-based power supply system;
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Key Activities to Extend the MIR.M1 Lifetime and {.’3
Improve its Safety

modernization of the measuring system, removal from storage of systems and circuits
of PG-1 loop after a long down time;

modernization of measuring systems for technological control of loops PV-1 and PVK-1
with the introduction of a third control channel;

installation of an emergency cooling system for loop experimental channels;
covering cable routes with fire retardant paste;

replacement of the heat exchanger of the special purification system and the mixer on
the PV-1 loop primary circuit;

replacement of battery chargers in the reliable power supply system;
replacement of protective covers for ionization chambers;

replacement of measuring instruments for parameters control systems of the primary
circuit and circulating water supply circuit.
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Mounted pressure converters
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Upgraded control board Chemical control equipment
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Future Plans L A°
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Replacement of reactor parameters control
equipment

Accumulation of 192Ir with high specific activity

Accumulation of Pu heavy isotopes in the
MIR.M1 channels
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Conclusion @

Throughout the entire reactor life, systems important to safety are subject to constant
upgrades to increase the experimental capabilities, extend the reactor lifetime and
improve its safety. Maintaining a high level of safety culture ensures a high level and high

quality of research.
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