


NPPs
ALREADY SUPPLY
HEAT

Akademik Lomonosov FNPP
District heating for Pevek

Haiyang NPP
District heating for Haiyang and Rushan

Temelín NPP
District heating for České Budějovice
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VK-50 Modernisation: Fuel Use, Safety and Plant Evidence

WHAT CHANGED — AND WHY

Redesigned the core and fuel assemblies

to flatten power distribution and increase fuel burnup

Accelerated absorber insertion and added three independent borated-
water sources
to provide fast, diverse reactor shutdown

Added a 20 m³ passive accumulator and two independently powered 
pumps
to combine immediate and sustained emergency makeup

Added a cooldown condenser and a 100 m³ steam-suppression pool

to remove decay heat without off-site power and condense discharged steam

2009 FEEDWATER EVENT — MODEL ASSESSMENT

Calculated response · 0–50 s

FACTUAL PLANT RECORD

Feedwater ↓≈90%  ·  protection 84 s  ·  
subcritical 104 s

CALCULATED AT 50 s

≈30% point kinetics
78% two-region model
The spatial model represented axial power 
redistribution that the core-average model 
could not reproduce

Percentages and graph are calculated, not measured power data

SAME 168 LATTICE POSITIONS — DIFFERENT FUNCTIONS

BEFORE AFTER

162 fuel rods + 6 absorber rods 138 fuel rods + 30 hollow Zr water tubes

W/F = 2.2 W/F = 3.0
At unchanged 2.4% U-235:  13–14  →  22–23 MWd/kg U

TWO COMPLEMENTARY EMERGENCY-MAKEUP ROUTES

20 m³
PASSIVE ACCUMULATOR
immediate, time-limited makeup

+
2 PUMPS
independent power
sustained makeup

RELAP5 large-break responses are calculations, not measured accident data
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Experimental Evidence for Responsible Nuclear Development

Russia continues to develop nuclear energy technologies for cogeneration, hydrogen production and industrial heat.

• TARGETED EXPERIMENTS
Support the qualification of fuels, structural materials and operating regimes

• EXPLORATORY R&D
Addresses unresolved engineering questions

• OPERATING DATA ANALYSIS
Helps validate models and reveal full-scale plant behaviour

Together, these capabilities support evidence-based engineering decisions and the safe, sustainable 
development of nuclear technology.
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