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1. Introduction

Announced in January 2021, Russia’s 2"-generation
FNPP will be known as the Optimized Floating
Power Unit (OPEB). The vessel is designed by the
Iceberg (Aisberg) Central Design Bureau, which is o
a subsidiary of United Shipbuilding Corporation
JSC. The OPEB will be equipped with two 175 MWt / 50 MWe RITM-
200M integrated pressurized water reactors (PWRs) developed by
OKBM Afrikantov, which is a subsidiary of Rosatom.

2. OPEB vessel design

Iceberg’s chief designer, Gleb Makeev, described the OPEB as
follows:

“Compared to Akademik Lomonosov, OPEB is structurally
simpler, the composition of auxiliary equipment and ship
devices has been optimized, and the number of personnel has
been reduced. The lifetime and turnaround time of the main
equipment will be significantly increased. At the same time, the
OPEB is more powerful, so its economic efficiency will also be
higher.”

The basic FNPP vessel will be an unpropelled, transportable barge
designed to be moored at a protected pier with interface facilities to
connect to the local / regional electrical grid and other facilities for
low-temperature process heat utilization and/or seawater
desalination. The pier will provide a secure mooring during all
conditions, including severe weather and winter ice.

For offshore applications, the FNPP vessel may be self-propelled with
dynamic positioning capabilities for use in open water areas.



The OPEB will be about 25% shorter and narrower than the
Akademik Lomonosov, and will require a smaller crew to operate the
reactor and ship systems. The OPEB’s crew will live in a shoreside
facility, eliminating the need for onboard accommodations.

The OPEB will be designed for refueling at about 10 year intervals
that will coincide with the regular shipyard visits for scheduled
maintenance and repairs that will occur throughout the vessel's 60
year service life. Refueling will take place in the shipyard. Unlike
Akademik Lomonosov, there will be no refueling equipment of spent
fuel storage aboard the OPEB.

The cumulative effect of the OPEB design simplifications results in a
vessel with a displacement almost four metric tons less than the
Akademik Lomonosov's displacement of 21,500 metric tons.

Model of the OPEB.
Source: PUUA Hosocmu / Anekcel [aHu4es / lNepetimu e gpomobaHk

The OPEB will have two 175 MWt / 50 MWe RITM-200M integrated
PWRs capable of delivering a total of 100 MWe.



3. Reactor design

The OKBM Afrikantov RITM-200M

reactor is similar to the RITM-200 0 AFRIKANTOV
reactors already in service on ] OKBM
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icebreakers, but is optimized for non-propulsion applications on a
floating nuclear power plant. (http://www.okbm.nnov.ru/en/).

RITM-200 cross-section (left) & RITM-200M external view (right).
Legend: (1) safety rods, (2) control rods, (3) canned motor main
circulation pump, (4) steam generator modules, and (5) reactor core.
Source, both graphics: OKBM Afrikantov


http://www.okbm.nnov.ru/en/

Aboard an FNPP, each RITM-200M will be housed in an individual
compact containment, as shown in the following diagram.
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The RITM-200M reactor has a 10 year refueling interval. The reactors
are designed for a 160,000 hour / 20-year operating cycle between
“factory repairs” in a shipyard. During a 20-year operating cycle, the
reactors will have to be refueled dockside one time. Unlike Akademik
Lomonosov, there will be no spent fuel handling equipment or a spent
fuel storage compartment aboard an OPEB. Therefore, these
resources will have to be provided in a shoreside facility or a separate
refueling vessel that comes alongside when needed to perform a
refueling.

At the end the 20-year operating cycle, the reactors will be shut down
and the OPEB will be towed back to a qualified shipyard for “factory
repairs,” which would include scheduled maintenance, repairs,
reactor refueling, and radioactive waste removal. At the conclusion of
this shipyard period, the OPEB will be ready for its next 20-year
operating cycle and it will be towed to its next assigned port.

Service life of the RITM-200M reactors is expected to be 480,000
hours / 60 years in 3 operating cycles separated by two “factory
repair’ periods at 20 year intervals. Based on the successful service
life extension programs implemented for Russia’s oldest nuclear-
powered icebreakers, it may be possible to extend the service life of
the reactors beyond 60 years.

4. OPEB development plans

In November 2020, Rosatom director for development and
international business, Kirill Komarov, reported that there was
demand for FNPPs along the entire length of Russia’s Northern Sea
Route, where a large number of projects are being planned.

This was reinforced in May 2021, when Russia’s President Vladimir
Putin endorsed a plan to deploy OPEBs to supply a new power line at
Cape Nagloynyn, Chaunskaya Bay, to support the development of
the Baimskaya copper project in Chukotka. The development plan
calls for 350 MWe of new generation. The two alternatives remaining
in contention in early 2021 were a floating LNG-powered generator
proposed by Novatek and a fleet five OPEB-class FNPPs with longer
service life but higher cost proposed by Rosatom. Rosatom claims it
can deliver the first two OPEB units by early 2027, and two more in



the fourth quarter of 2028. The fifth unit will be used as a reserve unit
to replace one of the other units during its “factory repairs” period in a
shipyard. Baimskaya currently is supplied from Pevek, where the
Akademik Lomonosov is based.

Rendering of an OPEB in a protectivé mooring. Source: Rosatom

In December 2020, the official Russian news service reported that
numerous foreign countries have expressed interested in acquiring
an OPEB. Bellona reported that “Rosatom has long claimed that
unspecified governments in North Africa, the Middle East and
Southeast Asia are interested in acquiring floating nuclear plants.”
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Aisberg claims that the OPEB announced in January 2021 can
operate in tropical and subtropical climates, with seawater
temperatures up to 40°C (104°F) and outside air temperatures up to
47°C (117°F).
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