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Icebreaking Support for the Arctic Projects
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Main Milestones of the Atomic Icebreaking Fleet Development @

POCATOM

Ib Lenin

November 20,1953 — the Decree of the Cabinet Council of USSR to commence construction
August, 25, 1956 — the IB is laid at A. Marti Shipyard (from 1957 — «Admiralty Shipyard»)
December, 03, 1959 —accepted by the Ministry of Maritime Fleet

1989 year — decommissioned

Escorted: 3741 vessels

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

The demand for year-round navigation in the Wester Arctic.

Building of a powerful atomic icebreaking fleet and infrastructure on the coast of the Kara sea and
Yenisey river.
August 17, 1977 — atomic IB Arktika reaches the North Pole as the first vessel to do it above surface.

Building of modern atomic icebreaking fleet, including Leader icebreakers, maintenance vessels
and port fleet to provide the year-round export of Arctic products to Asian-Pacific and European
markets.

Universal atomic icebreakers

of 22220 projects (IB60) Icebreakers:

Propulsion power — 60 MW; 1st I1B60 — May 10, 2019
Water displacement 33530 / 25 540 t; 24 1B60 — November 25, 2020
Draught — 10,5/ 8,5 m; 3 IB60 — November 24, 2021

Icebreaking capability — 2,9 m




State Policy in the Sphere of Arctic Development ".‘3

POCATOM

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 all year round”.

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

| already mentioned this but | would like to repeat — 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 11, 2010 # 1713-r

B

POCATOM

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 @

POCATOM

Operated by JSC Yamal LNG, a joint-venture of NOVATEK (50.1%), TOTAL (20%), CNPC (20%) and Silk Road Fund (9.9%),
the Project is based on the Yamal Peninsula, above the Arctic Circle, and utilizes the resources of the South Tambey Field.

The Yamal LNG Project will be utilizing the resources of the South Tambey field. Located in the northeastern part of the Yamal
Peninsula, the field was discovered in 1974. The South Tambey Field Development License, held by Yamal LNG, is valid until
December 31st, 2045. The field’s proven and probable PRMS natural gas reserves are estimated at 926 BCM.

The LNG Plant will be built in three phases which are scheduled for start-up in 2017, 2018, and 2019, respectively. The Project will
be producing 16.5 MTPA of LNG and up to 1.2 MTPA of gas condensate annually which will be shipped to Asia-Pacific and
European markets. As of December 31st, 2014, PRMS proven and probable natural gas reserves of the South Tambey Field are
estimated at 926 BCM. The field production potential exceeds 27 BCMPA of natural gas.

Construction of a multifunctional Port of Sabetta in the
scope of the Yamal LNG Project has been a public-
private undertaking. :
Federal facilities (built by Federal Agency &
ROSMORPORT) include ice barriers, the harbor’s
operational aquatic area, the approach channels, the
vessel navigation management and traffic control
systems, and some buildings housing marine service £
companies.

Yamal LNG facilities include jetties for liquefied natural
gas and gas condensate offloading, RO-RO berths,
material off-loading facilities, harbor fleet Dberths,
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

O

POCATOM

Main specifications of the ARC7 tanker:

Holding capacity - 170,000 cbm of LNG » Primary fuel — LNG, with a dual fuel diesel-
electric propulsion system equipped with

Output capacity of propulsion unit — 45 MW .
¥ Pet three “Azipod” units

Speed in open water — 19.5 knots
2 j \/essel design is based on the double — action

Speed in 1.5 m thick ice — 5.5 knots concept: the bow has been adjusted for
Length overall — 299 m - navigation in open water and thin ice, while
Breadthmld—50m - stern hzla_s been op_timized to enable

ol N severe ice conditions.

Draught

- ¥ sones
| S o
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Port Fleet for Year-Round Navigation Purposes in Sabetta Port 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 2015 - 2018 years.
45,03 min $ - Rosatomflot internal funds

160,48 min $ - Debt financing

Contractual period: 11.2014 — 12.2040

Additional employees: 120

Annual revenue: 34 675 000 $

November 28, 2014 — 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 and Gydan*
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* Provided by Siberian Science and Analysis Centre
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Development of World LNG Trade
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Gas transportation routes from Obskaya Bay
(Yamal Peninsula)

Sabetta — Kobe = 57,83 USD/t* :
Sabetta — Yantyan = 64,27 USD/t* :

Sabetta - Z
Sabetta - Z

Latin America O Expected days of delivery
Europe

e Asia Pacific (summer route) o Gas transshipment in Europe

Asia Pacific (winter route) @ Obskaya Bay

10 .
* price per round voyage



The Order of the Government of Russian Federation on the Amendment to the
Complex Plan of LNG Production Development on Yamal Peninsula

dd. December 19, 2013 # 2413-r

B

POCATOM

MPABUTEJILCTBO POCCHMCKON ®EJEPALIUHA
PACIHOPAXEHHUE

or 19 nexabps 2013 r. Ne 2413-p

MOCKBA

VIBepauTe  nNpHiAracMmble  H3MCHCHHMS,  KOTOPBIC  BHOCHTCH B
pacnopsukenue ITpasurensctsa Poceniickoii ®enepat ot 11 oxrabps 2010 r.
Ne 1713-p (Cobpanne 3axonoaarenscrsa Poccniickoii @enepauun, 2010, Ne 42,
cr. 5418; Ne 50, cr. 6749).

Ipeaceaarens [pasurenscrsa

Poccniickoii ®eaepaunn JA.Measeaes

(]

PACMONOKCHHBIX MOJHOCTBIO WIH YaCTHYHO H3a TCPPHTOPHH MOIYOCTPOBA
I'vinan B rpannuax SImano-Henenxkoro aBTOHOMHOIO OKpyTa, A0 JAOCTHAKCHHS
HAKOILUICHHOTO 00BbeMa J00bIYH ra30BOro KoHAcHcaTa 20 MIH. TOHH Ha YYacTKe
HCAP M NPH YCIOBHM, YTO CPOK pa3paboTkM 3amacoB y4yacTKa HEAp HE
npessimaer 12 ser ¢ 1-ro uncaa Mecana, B KOTOPOM Hauata A00BIMA rasoBOro
KOH/ICHCATA COBMECTHO C rasoM TOPIOYHM MPHPOIHBIM, HCMOIB3YCMbBIM
HCKIIOUHTEIBHO JUIS POH3BOICTBA CARKMIKCHHONO IPHPOIHOTO rasa.

11. Munskonompassutus  Poccnn, Mumdnepro Poccnn, Munduny
Poccun u OTC PoccHM COBMCCTHO € 3aMHTCPECOBAHHBIMH (IEACPATBHBIMI
OpraHamH HCHOIHHTCABHON BIACTH NOAroToBHTE 10 30 centsdps 2014 r.
NIPC/UIOKCHHE O BHECCHMM H3MEHCHMIT B eaunyio TOBapHYI0 HOMEHKIATYpY
BHCHIHCIKOHOMMYCCKOH  JICATENBHOCTH  TaMOXKCHHOIO  COI03a B 4acTH
JIONONHCHUS npuMmeyanus 9 K Tosapuoii HOMCHK/IAType
BHCHIHCIKOHOMHYCCKOH JCATENBHOCTH TamoxkeHHoro coro3a
HedTera3’okonIcHCaTHBIMH  MecTopoxacHuamu Canmanosckoe (YTpennee) u
Teodusnueckoe, pacnonoACHHBIMH HA TEPPHTOPHH HOMyocTpoBa I'biman.".

4.B KOMIUICKCHOM IUIAHC MO PasBHTHIO NPOM3BOJICTBA CHRKHIKCHHOIO
NPHPOJAHOIO Tra3a HA MNOMYoCTpoBe SIMam, YTBCPHKACHHOM  YKA3aHHBIM
PACTIOPAKCHHEM:

a) paszaen [ M310KUTL B CICAYIOWICH peaaKumm:

"I. PazsuTHE NPOM3BOACTBA CHKIMKCHHOIO NIPHPO/IHOIO rasa

Peanusauus NUIOTHOTO MPOCKTA N0 MPOH3BOACTBY CHRHIKCHHOIO
npupoaHoro rasa Ha 6ase Kxno-Tambeitckoro mectopoxaenns (CIIT-1)

1. Tororoska paboueii 2013 - 2017 roast  OTKpBITOC

JIOKYMCHTAlHH AKLHOHEPHOE
- OiecTBoO

1.1. ObycrpoiicTeo 2013 - 2020 roast g »

MECTOPOAICHHS HOBATOSK?",

OTKpRITOC

2. CTpOHTENBCTBO H BBIXO aKuuoHEpHOE

Ha NPOCKTHYIO MOIHOCTS 32801 obmecTso "Sman

Cnr-1 cnr,

2013 - 2018 roast  KOOpAMHATOP -
Mumsnepro Poceun

1-s ouepens
(5 -5,5 sun. Toun CIIN)

2-5 ouepean 2014 - 2019 roas
(5 - 5.5 man. Toun CINN)
3-5 ouepenn 2015 - 2020 roast

(5 -5.5 man. Toun CIIIN)

PassiTHe NPOH3BOCTBA CHKHIKCHHOIO NPHPOHOTO rasa
Ha Oase Canmanoscekoro (Y1pennero) i Iecopusuueckoro
HeTerasokoneHcaTHLIX MecTopoxaennit (CIT-2)

3. Buibop mecTa pasmenieHust
sasoza CIII'-2 ua nomyoctpose
Slman u Tpaccel Ipy0ONPOBOIOB.
8 ToM uncie B Obckoii rybe

3.1. ObycrpoiicTeo
MECTOPO#/ICHHI H CTPOHTENBCTBO

TpybonpoBo10B
4. CTPOMTE/IBCTBO M BBIXOJ HA

TIPOCKTHYIO MOIIHOCTE
3asoaa CIII-2

1-5 ouepens
(5 - 5.5 sumn. Tonn CIII)

2-5 ouepens
(5 - 5.5 M. Toun CIIN)

3-1 ouepenn
(5 -5.5 mum. Toun CIIIN)

2014 - 2015 romst

2015 - 2025 roamt

2018 - 2022 roast

2019 - 2024 rozmt

2020 - 2025 roamt

OTKpBITOC
AKIHOHCPHOC
obmecTso
"HOBAT3K",
KOOpAHHATOP =
Mumsepro Poceun,
MuHIpHpoas
Poccun,
Pocsospecypesi,
Pocnpupoanaasop,
Muscensxos Pocenn,
Pocpribonosctso,
Munrpanc Poccun

PasBuTHE NPOH3BOACTBA CKHKCHHOIO IIPHPOIHOIO rasa Ha 6ase Cesepo-
Obckoro 1 Boctouno-TaMOeicKOro yuyacTkos

5. Teonormueckoe H3yueHHe,
OTKPBITHE MCCTOPOMKICHHS,
pasBeaka, 00yCTpoOHCTBO
MECTOPOK/ICHHIT 1
CTPOHTEILCTBO
Tpybonpososos

5.1. Hanpasnenue 1006biTOrO
NPHPOAHOrO ra3a Ha
CHHIKCHHE Ha 3aBOIBI
CIr-1» CNr-2

nocae 2030 roxa

2013 - 2030 rogsl  OTKpBITOC

AKIHOHEPHOE
obmiectso
"HOBAT2K",
KOOP/IMHATOP -
Mumsnepro Poceun,
Munnpupoas
Poccun,
Pocsoapecypesi,
Pocripupoanasop.
Muncensxos Poccun,
Pocpribonoscrso”;
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Projected Cargo Volume via the Northern Sea Route Q’

POCATOM

Export of the hydrocarbon products from Russian Arctic is projected to be increased in the nearest future, together with the
development of Arctic sea ports. Three stages of export were analyzed in accordance with the plans of the Arctic Projects
Operators.

min. tons / year 69,37 118,17 158,17 228,17
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| | : |
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New Generation Icebreakers is the Basis for Year-round

Navigation along the Northern Sea Route

Universal atomic icebreaker Project 22220
(1B60) with the propulsion power of 60 MW

KM & Icebreaker9 [2] AUT2-ICS EPP

Length - 173,3 m, beam - 34 m, draught
maximum - 10,5 m, minimum operating draught
- 8,55 m. Water displacement — 33 540 tons .

IB60 is equipped with dual-reactor nuclear power
plant RITM-200 with the overall power of 175
MW.

Icebreaking capability:

The icebreaker navigates with even speed of 1,5-
2 kn at full draught and power through flat solid
ice with maximum thickness of 2,9 — 3,0 m.

(1B Leader) with the propulsion power of 120 MW

KM @ Icebreaker9 [2] AUT2-ICS EPP SDS<60
HELIDECK-H Special purpose ship

Length — 209,0 m, beam — 47,5 m, maximum
draught — 13,0 m, water displacement — 70 674
tons

IB Leader is equipped with dual-reactor nuclear
power plant RITM-400 with the overall power of
315 MW.

Icebreaking capability:

The icebreaker navigates with even speed of 1,5-2
kn at full draught and power through flat solid ice
with maximum thickness of 4,1 m.

Line Icebreaker Aker ARC 123

Ice class: Icebreaker8 (designed for RMRS)
Propulsion power: 40 MW

Length overall: 154,8 m (with towing notch —
160.0 m)

Beam: 31,4 m

Draught max: 9.0 m

Main fuel type: Liquefied Natural Gas

Icebreaking capability: flat ice 2,85 m thick
with constant speed 2 knots

13



Number of Icebreakers will have to be increased from 4 to 13 Vessels to Ensure 0
Cargo Volume Growth and Year-Round Navigation via the Northern Sea Q’
ROUte POCATOM
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t of Drawings to commemorate the 40-year
ib'Arktika reaching the North Pole
Aova, 12 years old, Kirov City




