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The engineering design of mu[ﬁ—purpose nuclear ice breaker (projec’c 22220) is executed on the basis of the State
contract No. 206 of June 7, 2006 between JSC CDB «Aysberg» and "Direction of State Customer for development
programs of sea transport« Federal State Institution according to the Speciﬁcaﬁon fov deve[opmen’c qf the sketch design
approved by the Head of Federal Agency for Sea and Inland Water Transport.
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Areas of operation:
- constant[y - in the Western region of the Arctic, 'mc[uding the Barents, Pechora and Kavsky Seas, on shallow areas of Yenisei (year—
round escort of vessels carrying oil products and genera[ cargoes (container tmnspovtaﬁons) for transportation of oil raw materials

ﬁfom ﬁe[ds of the Yamal and Gydansky pen'msu[as, o_ﬁf—shove of the Kara Sea to markets of countries o_f the Asian—Pac:Lﬁc region.

- dwf'mg the summer-autumn period — in the Eastern Vegion of Arctic



Specific requirements for the project of the ice breaker UAL— 60

The necessity of escort execution is stipulated by the need of "two draft" rule (draft on the way - 10,5m and in the shallow
water - 8,5 m), and long operation in Eastern region of the Arctic and year—round operation in Kara Sea demands 2,8 —

2,9m icebreaking capability. The second type of draft gives a possibility to come to shallow areas of the mouth of Yenisei
and Gulf of Ob rivers,

Boponamewenve «llonHoe» npy ocaake no KBJ
Boaonamewenne «lNonHoe» npm MMHMMAansHoOW ocanke
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* Pilot studies of ice Ioreak'mg characteristics of the mu[ﬂ—purpose ice breaker were conducted in the ice model testing
pool of Federal State Unitary Enterprise Krylov Shipbuilding Research Institute and control - in the pool of Aker
Arctic Technology Inc. (Finland). Tests were carried out in equal continuous ice and in hummocky ices. Thickness of
equa[ ice in terms of natural conditions of 2.85 m (on[y ﬂa’c ice).

* During operation at deep water under designed dvaﬁ and rated power on shaﬁs the thickness of the continuous solid
ﬂat ice overcome on ice breaker at conﬁnuous[y s’ceady speed of 2 knots makes approx.. 2,9 m

* During operation at shallow water under minimum ohraﬁ and rated power the thickness of the ice overcome on ice
breaker at conﬁnuous[y s’ceady speed of 2 knots makes approx.
2,4 Mm

* ce peyformance at rear mode motion is equa[ to forwavd course.

* Sea-going abilities. Course speed on deep water. The calculations executed on the basis of towing model tests in the
hydvodynamic pool of Federal State Unitary Enterprise Central Research Institute of the Academician AN. Kry[ov
have shown that the speed of a ﬁ/t“ speed of the ice breaker at designed dmﬁ on deep water makes 22 knots. At the
movement of the ice breaker in similar shallow conditions in mouths of the rivers, in particu[ar in the mouth of the
Yenisei River where sa[ini‘ty of water is 'msigniﬁcan’c, the movement of the ice breaker with a speed no more than 5-6

knots is admissible.
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High equipment life, on-stream period, minimum quantity of overloads of

reactor core, low level of own energy consumption provide the most economic

operation of UAL

New reactor RITM-200 has the best technical and commercial characteristics

and higher level of ecological safety in comparison with OK-9ooA reactors

XapaxTepucTtuxa 3HaueHune

TennosaA MoWHOCTb, MBT 175
MNMaponponzBoguTensHOCTb, T/4 248
MapaMeTpbl NepBoro KOHTypa:

TemMnepaTtypa Ha BXofde B aKTHUBHY 30HY, °C 277

TemMnepaTypa Ha BbIXOfAe M3 aKTUBHOM 30HbI, °C 313

nasneHue, Mla 15,7

pacxod, T/4 3250
NMapameTpbl BTOPOro KOHTypa:

TemMnepartypa nuTaTenbHon BofAbl Ha exoge B MM, °C 105

TemnepaTypa napa Ha Bbixoge w3 Ml °C 295

Aasnedue napa 3a Mr, MMa (a6c.) 3,83
IHCNAYATALMOHHBIA AUANA30H U3MEHEeHUA MOLHOCTH, % N _ 10—100
HonuuecTBO M3MeHeHWIn MOLLUHOCTH 600 000
CHOpPOCTb M3MEHEHWA Naponpou3BoANTENbHOCTH, %/C:

HOpManbHanA 0,1

aonyctumMan (NPY HE0OX0AWMOCTH CPOYHOI0 YBEMYEeHNA Naponpon3BoaAUTENbHOCTH) 1,0
Ha3Ha4eHHbIR CPoK CNyHObl, NeT:

He3ameHAeMoro o6opyaoBaHMA 40

3ameHAemMoro obopyaoBaHUA 20
Ha3sHau4eHHbIn pecypc, 4:

HEe3amMeHAEMOro o60pyAOBaHWA, HE MEHEE 320 000

zameHAeMoro obopyaoBaHuA 160 000
HonuuecTsBo cpefjlHMX PEMOHTOB 3a CPOK CNyHbObl 1
WMuTepean Mexay neperpysHamu Tonamea, net 45 (7) *
Ho3dpuumeHT MCNoNbL30BaHWA YCTAHOBNEHHOM MOLWHOCTI 0,65
Mepuoa HenpepblBHOR paboTol, Y 26 000
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Applicaﬁon of essenﬁa“y new low—temperatwe steels 500W RSD, specia”y designed for operation in Arctic

conditions
B On UAL-60 transition ﬁom system of electric motion on a direct current on a[temaﬁng current is carried out

"  Experience of national and international (CONVERTIM) makers were used to design electric propu[sion systems at
total power 60 MW on shafts

" Anew generation of electrical motors for propuls lon systems as well as converter equipment were designed and put

n producﬁon.

" The system of the emergency movement at the failure of nuclear reactor was applied for the first time in the histo
Sy gency pp ry

of icebreaker construction

" Anew doub[e—staged steam turbine was designed based on long—term experience of no—failure operation of nuclear

ice breakers in the Arctic conditions.
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Baltic Plant Shipbuilding LL.C
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* The p[ant is located in the western part of St. Petersburg, on Vasi[yevsky Island, in the mouth of Big Neva. 100%
affiliated structure of JSC OSK. Possesses all licenses necessary for nuclear and military shipbuilding. The production
site occupies the tervitory more than 65 hectares. For a vessel construction the p[an’c has three shipbuildmg places - two
building berths and the covered shed. The biggest building berth 350 meters long in Russia allows the enterprise to
build vessels with a deadweigh’c up to 100000 t

* The p[ant specia[izes in construction of suvface ships of the 1 rank, courts of an ice class (ice breakers, multi—pvu’pose
quoplying courts, courts of technical ensuring works on the she[f) with nuclear and diesel electric power p[ants,
nuclear ﬂoaﬁng power units, ﬂoating desalination comp lexes

* The plant produces awide range of produc’cs of ship power and mechanical engineering, as for equipment of the shlps
and courts of own construction, and for deliveries to other ship—’oui[d'mg enterprises. In the machine—building
nomenclature of plant there is a heat exchange equipment fov nuclear power p[ants, the boiler equipment, equipment

for ship mechanical engineering: screws, shaﬁ, sh'qo ﬁ’c‘cings and many other things
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Baltic Plant Shipbuilding LLC
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* In 2013 the head nuclear ice breaker of the project 22220 with nuclear installations of the new RITM-200 type with a
power of 60 megawatts, deve[oped by request of Rosatom state corporation especia“y for deve[opment of the Arctic
shelf is put

* In 2015 the construction of the first serial ice breaker of this project was Ioegwn

* In June, 2016 descent to water of the head nuclear ice breaker of the project 22220 which has received the name

"Arctic" is planned
* LLC Baltic Shipyard — Shipbuilding curvent stock orders makes about 150 billion rubles

* The [avges’c orders: three nuclear ice breakers of 60 MW, the diesel - electric ice breaker of 25 MW, the ﬂoaﬂng power

unit of the ﬁrst—ever ﬂoaﬁng nuclear thermal power p[ant, a mechanical engineering produc’c
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The size of existing bui[ding berth “A” allows to build two nuclear ice breakers at the same time. The ﬁrst hull can be

constructed enﬁvely and another one under control descent ﬁom the sﬁpway
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Thank you fov your attention!
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