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IJIABYUYHUE ADC - BYAYIIEE MAJIOH ATOMHOM YHEPTETUKHA
FLOATING NUCLEAR POWER PLANTS - THE FUTURE OF SMALL-SCALE
NUCLEAR POWER GENERATION INDUSTRY

AnHOTanusA. B cratbe paccMarpuBaeTcsi €IMHCTBEHHAass B MHpE IUIaBy4ash aTOMHas
TEIUIOAIEKTPOCTaHIUS «AKaTeMUuK JIOMOHOCOBY», KOTOpasi OTHOCUTCSA K aTOMHBIM CTaHLIUSAM Majon
MomHocTu. JlaHHas craHuusl ObUIa CIPOSKTUPOBAHA C IEIbI0 OOECIEUEHHUs JJICKTPOIHEPTrUeu
yAaJeHHBIX TPYIHOAOCTYMHBIX TeppuTopuii Poccuiickoit ®enepauuu, a TaKke OOBEKTOB
MIPOMBILICHHOCTH ~CTpaTernueckoro 3HadyeHus. OHa KpPyIrJIOTOJUYHO CHA0XaeT TeIjoM H
ANEKTPUYECTBOM YJalleHHble paiioHbl ApkTtuku u JlanpHero BocTtoka. Bmecte ¢ TeM mnaBydas
aTOMHAsl TEIUIOAJICKTPOCTAHIIMS TOMOTAaeT PEIIUTh JBE OCHOBHBIEC 3aJauM: IepBas Kacaercs
3aMelIeHUs] BBIOBIBAIOIIMX MOIIHOCTEH buianOWHCKON aToMHOW syekTpocTaHiuu U YayHCKoi
TEIJIOBOM AJICKTPOCTAHIIMM, BTOpasi — 3TO OOECIICUEeHUE YHEPTUeH OCHOBHBIX TOPHOJI0OBIBAIOIINX
KOMIIaHUH, HaXosamuxcs Ha 3anaanoi Uykorke B YUayH-bunubunckom sneproysie. Taxxke B craTtbe
pPacCMOTpPEHBI OCHOBHBIE JOCTOMHCTBA IJIAaBYYMX ATOMHBIX CTAHIMHM, MOKa3aH WX IOTEHIMAT B
COCTaBe BOJOOMPECHUTENHFHOTO KOMIUIEKCA, IMPOAHATU3UPOBAHBI MPOOIEMBI HCHOJIB30BAHUS
CTaHIMU, a TaKKe MPHUBEACHBI BO3MOXHBIE CTpaHbI-3aka3zuuku TuiaByunx ADC, ucciaea0BaHbl X
0COOEHHOCTH KaK YKCIIOPTEPOB.

Abstract. The article discusses the world's only floating nuclear thermal power plant
“Akademik Lomonosov”, which is a small-capacity nuclear power plant. It was designed to supply
electric power to remote hard-to-reach territories of the Russian Federation, as well as to strategically
important industrial facilities. It supplies year-round heat and electricity to remote areas in the Arctic
and the Far East. At the same time, the floating nuclear thermal power plant helps solve two main
problems: the first concerns replacement of retired capacities of the Bilibino nuclear power plant and
the Chaun thermal power plant; the second is supplying energy to the main mining companies located
in the Chaun-Bilibino power hub in western Chukotka. The article also discusses the main advantages
of floating nuclear power plants, demonstrates their potential as a part of the desalination complex,
analyzes the problems of using the plants, discusses possible customer countries of floating nuclear
power plants, and investigates characteristics of these countries as exporters.

KimoueBble cioBa: IJraBydad aToMHasd 3JICKTPOCTAaHI M, HJ'IaBy‘-II/Iﬁ 3HCpFO6HOK, aTOMHast
QJICKTPOCTAHIUA MaJIo MOIITHOCTH, BO)IOOHpeCHI/ITeJ'IBHBH\/’I KOMIIJICKC, ((AKaJIeMI/IK JIoMOHOCOBY.

Key words: floating nuclear power plant, floating power unit, low capacity nuclear power
plant, desalination complex, “Akademik Lomonosov”.

Energy is very important in today's world. After all, everything we use requires energy. And

the further away, the more energy we need. Many Russian and foreign scientists believe that nuclear
industry is the most promising direction for the development of energy systems, despite all the
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dangers associated with radioactive materials handling, which is the main fuel for nuclear power
plants.

Floating power unit (FPU) in Russia is highly demanded and this is particularly true for the
regions of the Far North and the Far East, which are not a part of the united energy system and require
reliable and economically-viable energy sources. The FPU can also be used as a part of a water
desalination complex, then reverse osmosis technology or multistage evaporation units are used.
Many countries in Africa, Asia, and Europe, which experience a great shortage of fresh water, are
interested in these complexes [2].

The only example of a FPU today is the floating nuclear thermal power plant (FNPP)
“Akademik Lomonosov”, which is classified as a low-capacity nuclear power plant. This project is
made for the purpose of a reliable year-round supply of heat and electricity to remote regions such as
the Arctic and the Far East. FNPP helps to solve two main problems: the first concerns the
replacement of retired capacities of the Bilibino NPP and Chaun thermal power plant; the second is
supplying energy to the main mining companies located in the Chaun-Bilibino power hub in western
Chukotka [3, p. 2-3].

The FNPP consists of:

1. Floating power unit with two KLT-40S reactor installations and two steam-turbine plants.

2. Hydraulic engineering facilities, which ensure installation, FPU shoring, and transferring
generated heat and power to the shore.

3. Onshore facilities created to transfer the generated electric and thermal energy to external
networks for onward distribution to consumers [1].

The hull of the floating power unit is all-welded, divided by bulkheads into compartments
forming two units — residential and technological. The technological unit contains two reactor
installations, two steam-turbine plants, auxiliary systems and equipment, which provide normal
operation of the power unit. The reactor compartment and the nuclear fuel handling compartment are
in the central part of the FNPP. These compartments are separated from the rest ones by watertight
bulkheads, which function as biological and physical shielding. Turbine generator and electrical
engineering compartments are in the bow of the vessel. Auxiliary installations compartment and
residual unit are at the back of the vessel, where dormitories and other facilities are located. The
power plant is divided into two parts — a nuclear (main) and a non-nuclear (auxiliary). The nuclear
part includes two KLT-40S reactor installations with thermal capacity of 150 MWt each and two
steam-turbine plants with turbine generators with an electrical capacity of 35 MWt [2]. The total
capacity of the FNPP is 70 MWt of electricity and 300 MWt of thermal power (Figure 1).
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Figure 1. Hull of the floating power unit
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JSC Concern “Rosenergoatom” is preparing FNPPs for mass production, and carries out work
on searching for prospective sites for FNPP establishment in the Chukotka Autonomous District,
Republic of Sakha (Yakutia), and other regions of Russia. Recent assessments show that it is
economically viable to use FNPPs for supplying energy to natural gas production and transportation
facilities when exploiting hydrocarbon and other mineral deposits. Many foreign countries are also
interested in these plants, including countries in Asia, Africa, Latin America and the Middle East.
The potential use of FNPPs in these foreign countries is as a part of nuclear desalination
complexes [2].

China has also commended the potential benefits of mobile nuclear power plants. Under the
leadership of China National Nuclear Corporation, a consortium of Chinese organizations was
established to design and build low capacity floating nuclear power plants. They will be sent to the
places where they are needed and will be used, for example, to operate drilling units of offshore oil
and gas deposits, to supply electricity to remote facilities of the islands in the South China Sea, to
heat and desalt, or these FNPPs could be used as engines for powerful nuclear-powered icebreakers.
Plans are underway to build 20 floating nuclear power plants in China [2].

Thus, the operation of the FPU helps to solve the following problems:

- electricity supply to remote and inaccessible areas of the Russian Federation and CIS
countries as well as industrial facilities of high strategic importance;

- desalination of sea water;

- reduction of northern deliveries of fossil fuels.

We can conclude that objective circumstances demonstrate the increasing relevance of small-
scale nuclear power generation industry not only in Russia, but also in other countries all over the
world.
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