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Icebreaking Support for the Arctic Projects
ROSATOMFLOT



Main Milestones of the Atomic Icebreaking Fleet Development 6"

POCATOM

Ib Lenin

November 20,9537 the Decree of the Cabinet Council of USSR to commence construction
August, 25, 19561 the IB is laid at A. Marti Shipyar(from 19577 «Admiralty Shipyarc)
December,03, 195971 accepted by the Ministry of Maritime Fleet

1989year i decommissioned

Escorted 3741vessels

The necessity to provide and develop the functioning of Norilsk Industrial Area.

The demand for yeaound navigation in the Wester Arctic.

Building of a powerful atomic icebreaking fleet and infrastructure on the coast of the Kara sea a
Yeniseyriver.
August 1719771 atomic IBArktika reaches the North Pole as the first vessel to do it above surfa

Building of modern atomic icebreaking fleet, including Leader icebreakers, maintenance vessel
and port fleet to provide the yearund export of Arctic products to Asiktacific and European
markets.

Universal atomic icebreakers

of 22220projects(IB60) Icebreakers

Propulsion power 60 MW, 1st 1IB60T May 10, 2019
Water displacemer@3530 / 25 54@; 2d IB60T November25, 2020
Draughti 10,5/ 8,5m; 34 IB60T November24, 2021

Icebreaking capability 2,9m




State Policy in the Sphere of Arctic Development ".‘3
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We are facing ambitious tasks of the Arctic and
the Northern Sea Route development. This does
not mean mineral resources production and
creation of such gas liquefaction enterprises only, it
means further development of nuclear shipbuilding.
Development of the icebreaking fleet and the
Northern Sea Route will make it possible to
perform shipments from the Yamal LNG to all parts
of the globe and allyearr ound o

President of the Russian Federation Vladimir Putin
Sabetta, December 08, 2017

| already mentioned this but | would like to repeat i rephrasing the great Lomonosov who said that Russia will

expand through Siberia. Now Russia should expand through the Arcrtic, since there we have our main supply of
mineral resources.

President of the Russian Federation Vladimir Putin

major press-conference December 14, 2017
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The Order of the Government of Russian Federation on the Complex Plan of LNG

development on Yamal Peninsula
dd.October 112010# 1713r

B
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TNIPABHTE/ILCTBO POCCHHCKOH ®EJEPAIIAH

PACIIOPAXEHHE

or 11 oxtabpa 2010 1. Ne 1713-p
MOCKBA

|. YToepaure npunaracMmii  KOMIACKCHAIA [UIAH [0 Pa3BHTHIO
MPOH3BOACTEA CXHKCHHOINY NPUPOAROrO raza HR nomyocTpose SAman (aatee -
KOMIICKCHMI nnan),

2, DcacpansHEIM  OPrEHAM HCHOMHHTENLHOR BABCTH C  YUACTHEM
3AHHTEPECOBAHNBIX Oprammiauall ofecnednTs PCRTHIAUMIO MEPONPHATHH,
NPEYCMOTPEHHEIX KOMITACKCHEIM IUIAHOM, H €XEKBAPTANBHO NPEACTAB/INT B
Tpasutenscreo Poccutickolt Menepamin cooTBeTCTEYIONMI JOKNAR.

3. Munsuepro Poccn obecneynts koopauHaumo paboTs: penepansex
OpraHOB  HCIIOJIHMTENBHOH BACTH, OPraHOB MHCTIOMHWTENbHON  RIACTH
cybverros Poccufickolf ®exepallui H 3aHRTEPECOBAHNBIX Opramusaumull no
BBIMIOTHENHIO KOMILIEKCHOTO NNAHa,

4. Muntpancy Poccer ofecneduTs ONpeAc/eHHE IPAHWI MOPCKOro
nopra 8 paiose noc, CaGerra Smanecxoro paliona Simano-Hewcuxoro
2BTOHOMHOIO OKpYTS.

5.Munduny Poccrn, Munsxonompassutis PoccHM coBmecTHO C
Munsnepro Poccwn sio 31 gexabps 2010 r. BHECTH IPOEKT HOPMATHBHRONO
NPABOBOTO  AKTA, HANPABNEHHONO HA CTHMYAHpPOB&8HMC  paspaborku

TerasoKoH, THBIX poxaAcHHA Ha monyoctpose JSfImam w
NPEAYCMaTPHBAIOIENo:

YCTRHOBAGHHE NAIOrODOH CTEBKH TIO HANOTY Ha AOOHMYNY NONCIHEIX
HCKOMaeMbIX B pasMepe 0 pyGneif Ha ras ropiounhi npupoambifl, noGITEY HA
YYaCTKaX HEApP, PACTONOMEHHWX HA TEpPHTOPHH MfojyocTpoea Sman, u
HanpasneHHNA Ha CHKEDKEHHE, 210 JOCTIKCHHA HAKONNCHHONO ofsema noberan
rasa B pasmepe 250 MApA. KyG. METPOB M MPH YCNOBHH, YTO Cpok paspaboTku
3JanacoB YJACTKA HeAp He Npessimacr 12 J6T ¢ JaThl Hayana MPOR3IBOACTBA
CXIDKEHHONO MPHPOHOTO rasa;
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YCTAHORNIEHHE HATOTOROA CTaBKH 10 HATOTY HA A0GHIMY NOJEIHEIX
AckonaeMurx B pasMepe 0 pyGre# Ha rasoBuifi KoHmeHcaT, AOOHITHI Ha
YYaCTKAX HENp, PACNONOXCHABIX HAa TEPPHTOPHH TOAYOCTpoBa Sman, no
ACCTHKERHA HAKOIVICHHOrO 0fBema JOGHTM rajoBOTO KOHAEGHCATA B paIMepe
20 MAR, TOHH M NIPK YCTIOBHH, YTO CPOK paspaGOTKH 38MACOB YHACTKE HEAP He
npesmaeT 12 AeT ¢ AATH HAYANA NPOMIBOACTEA CHIDKEHMOrO NMPHPOANOrO
raza. IIpu 0TOM yKalaHHas T6rOTa NPHMEHACTCH TONEKO B OTHOIEHHH Ta30BOTO
KOHAeHCaTa, JOGHITOrO COBMECTHO C NPHPOAHEM TOPIOWMM Ta30M, KOTOPLIA
HAPARIKETCA HA NPOM3BOACTBO CKHKEHHONO MPUPOAKOTO ra3za.

6. MuraxorompassuTiA Poccwnm, Mutanepro Poconn, Muuduity Poccun
B OTC PoccH¥ COBMECTHO C 3aHHTEDECOBAHHBIMYE (PeACPAABHBIMH OpranamMu
wenonuuTeasroft aacth A0 31 nexabps 2010r. srectw B IlpasHTensciso
Pocculickot  Qeficpaunit  NPOEKT  HOPMATHBHOIO . MPABOBOIO  8KTA,
NIPeAYCMATPABAIONET0 YCTAHOBNCHAE HYNEBOH CTABKH BHIBO3HON Tamoxennof
MIOULTHHBI HA TA30BMIA KOHJCHCAT H CKIDKeHHBI NpUpoaHLI ras, KoOkTHI Ha
TEPPHTOPHH NOMYOCTPOBA SMar,

7.TlpaBuTenscTBertol  XOMMCCHM  [I0 BOMpOCaM  TOILIKBHO-
IHEPIETHECKOrO KOMN1eKea, BOCIPOHIBOLCTEA MAHEPAThHO-CHpbenol bassl H
NOBHIEHHA dHepreTHeeckoll dpdexTHBHOCTH dKOHOMBKR ofecneqnTs B
YCTRHOBNCHHOM TODANKE PEANHIAUHIO MEPONPHATHA, HANPABNEHHLX WA
pacmperne  pecypenod  Gassi  QopMHpYeMOro UeNTPa MpOH3IBOACTRA
CHWKCHHOTO MPHPOJHOrO rasa Ha mosyoctpose SIMan, B TOM 9HCHC NyTeM
NHUEH3HPOBAHHA HEPACTIPEACICHHOTO GOHAR HEAP.

8. PeKOMEHOBATH OPraHAM NOCYAAPCTBCHHOMR BNACTH H OPraHaM MECTHOIO
camoynpasnenus Smano-Heneuxoro aBTOROMHONO OKPYTa PACCMOTPETh BOMPOC
0 MPEAOCTABICHHH HAAOTOBHIX JIBTOT 11O PEFHOHANBHANM H MECTHHIM HAJIOFAM, 3
TaKxe GeAepaTLHEIM HAJIOTEM B YACTH HAJOIOB, 3aTHCAAEMEX B Groker
cybsexta Poccuiickoft @enepands, And OPraHW3AUMA, OCYUECTRIATOUMX
ROGRINY H CHKHMEHHE MPHPOAHONO I43a Ha NOAYOCTpoBE SAMan.

9. PexoMeraoBats (eAcpanbHBIM OpranaM HCTIONHHTENbHON BINACTH,
OpraMaM MCHONHMTENBHOM BNacTH cyGnextos Poccmiickoid Qepepaumn o
OprasaM MEeCTHOTO camoynpasneHns Simano-Hereuxoro asTOHOMHOTO OKpYTa
OX23BIBATH CONCHCTBME B COKPANICHHM CPOKOB, CBNSAHHWIX C OGOpMACHHEM
OTBOIOB 3CMCNBHEIX YYACTKOB JUIA CTPOMTENLCTBA HHQPACTPYKTYPHEIX W
NPOMBILLTEHHBIX OOBEKTOB HA TepPHTOPHH mnoayocTpopa SlMan, a Tawke
COKPAIIEHHH CPOXOB NPOBSEITIS %
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Yamal LNG 6‘,
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Operated by JSC Yamal LNG, ajoint-ventureof NOVATEK (50.1%), TOTAL (20%), CNPC(20%) and Silk RoadFund (9.9%),
theProjectis basedn the Yamal PeninsulaabovetheArctic Circle, andutilizestheresource®f the SouthTambeyField.

The Yamal LNG Projectwill be utilizing the resourceof the SouthTambeyfield. Locatedin the northeasterpart of the Yamal
Peninsulathe field wasdiscoveredn 1974 The SouthTambeyField DevelopmentLicense held by Yamal LNG, is valid until
December3ist, 2045 Thef i e pravenandprobablePRMSnatural gasreservesareestimatecat 926BCM .

TheLNG Plantwill bebuilt in threephasesvhich arescheduledor startupin 2017, 2018 and2019 respectivelyThe Projectwill
be producing16.5 MTPA of LNG and up to 1.2 MTPA of gascondensateannually which will be shippedto Asia-Pacific and
Europeammarkets As of DecembefB1st, 2014 PRMS proven and probable natural gasreservesof the SouthTambeyField are
estimatecat 926 BCM. Thefield productionpotential exceed27 BCMPA of natural gas

Constructionof a multifunctional Port of Sabettain the
scopeof the Yamal LNG Project has beena public- ;
private undertaking.
Federal facilities (built by Federal Agency
ROSMORPORT) include ice barriers, the har b
operational aquatic area, the approach channels,the
vessel navigation managementand traffic control
systems,and some buildings housing marine service
companies

Yamal LNG facilities includejettiesfor liquefied natural
gas and gas condensateoffloading, RO-RO berths,
material off-loading facilities, harbor fleet berths,
warehousing facilities, administrative buildings and
utilities.




Liquefied Natural Gas from Yamal LNG is performed by the Fleet of 15 LNG@
tankers escorted by Atomic Icebreakers

POCATOM

Main specifications of the ARC7 tanker:

Holding capacity 170,000cbmof LNG A Primary fueli LNG, with a dual fuel diesel
electric propulsion system equipped with

t hrAzipoddi uni t s

_ e A Vessel design is based on the dotbéetion
Speed in 1.5 m thick ice5.5 knots concept: the bow has been adjusted for
Length overall 299 m -~ navigation in open water and thin ice, while
BreaditmidiiSoi R ' stern has been optimized to enable

il 1 in severe ice conditions.

Output capacity of propulsion unit45 MW
Speed in open wat@érl9.5 knots

Draughti
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Port Fleet for Year-Round Navigation Purposes irSabettaPort Q’

The project is aimed at rendering port fleet services to LNG tankers in harder ice conditions.

Yamal LNG: 16,5 mIn tons LNG/year in the period 2018-2045
LNG export: 15 LNG tankers of YamalMax type of 172 600 m3 capacity
Port calls/year at Sabetta: 220 = 1 tanker each 40 hours

The port fleet is built at Russian shipyards:

Ice class tug  (commissioned April 15, 2016) V"

Ice class tug  (commissioned May 26, 2016) v
Icebreaking tug (commissioned September 20, 2017) %
Icebreaking tug (to be commissioned May 25, 2018)

Port icebreaker (to be commissioned November 30, 2018)

aprwONE

Project cost:

205,51 min $ between 20157 2018 years.
45,03 min $ - Rosatomflot internal funds

160,48 min $ - Debt financing

Contractual period: 11.2014 1 12.2040

Additional employees: 120

Annual revenue: 34 675 000 $

November 28, 2014 i the Contract for Port Fleet Services between Rosatomflot and Yamal LNG is signed
with option for prolongation +5 and +5 years

v



LNG Factories Construction Project on Yamal andGydan*
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Factory Production capacity Launch
peryear
Yamal Peninsula
YamalLNG-1 16,5 2017
LNG-3 22 2023
LNG-5 22 2025
LNG-3 Gydan Peninsula
LNG-2 16,5 2021
LNG-4 16,5 2024
Total 93,5
Growth of cragotraffic in ObskayaBay
Yamal LNG-1
LNG-2 min. t.
LNG-5 Port Call to ObskayaBay
LNG-4

LNG Tankers +520per year
Oil Tankers +330per year

B LNG

Oil

Condensate
Total

* Provided by Siberian Science and Analysis Centre



