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TOB "HadrorasbygiHpopmatuka" / Naftogazbudinformatyka Ltd.
3 Gali Timofeevol S tr., Kyiv 04116, Ukraine
phone +380 44 569 3762, fax: +380 44 569 3763 E-mail: ngbi@ukrnet.net

Pik 3acHyBaHHS 1990

Founded
CraTyc NMpuBaTHa komnaHia / Private Company
Status

HaykoBo-TexHi4yHe Ta iHopmaulinHO- aHaniTU4YHe
3a0e3nevYeHHA AepXXaBHUX i NPUBATHUX KOMMNaHIn
Cdrepa AisnbHOCTI Ha(bTorasoBQro KOMMNIIEKCY, a TaKOX AepKaBHNX
Areas of activity B BigomcTB / Advisory works and analytical services for the
state institutions, agencies and private oil and gas companies
in issues related to the development of energy sector

MiHicTepcTBO eHepreTMkKu Ta BYrisibHOI MPOMUCIIOBOCTI YKpaiHu,
. HAK «HadpToras YkpaiHu» i podipHi komnanii, RWEST, Trailstone,
OCHO'_BH' e Polenergia, OKOC, iH. / Ministry of Energy and Coal Industry of
Main customers Ukraine, Naftogaz of Ukraine and affiliates, RWEST, Trailstone,
Polenergia, YUKOS, others

KomnaHia 6pana y4yacTtb y ctBopeHHi HAK «Hadproras
OopaTkoBa iHdopMaLlis YKpaiHn». AKpegutoBaHa npuv npocifibHOMy KOMiITeTi
Additional information — NapnameHTy YkpaiHm / The Company was one of the originators
to establish the National JSC Naftogaz of Ukraine. It has
accreditation to the Energy Committee of the Ukrainian Parliament
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ICTOPIA MUTAHHA
HISTORICAL BACKGROUND

2012

docnip)eHHsA:
«AHanNi3 MOXXNNBOCTEN TPAHCNOPTYBAHHA
npuUpoaHoro rasy 3 pogosuuia «LlWax AeHi3-2»
A0 YKPAIHCbKOI ra3oTpaHcnopTHOoi cuctemm (IFTC)»

Research Study:
"Analysis of potential options for transporting natural gas

from Shah Deniz Stage 2 Full Field Development towards
Ukraine’s Gas Transmission System (GTS)"
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CXEMA 3AINMPOMNOHOBAHOIO NMPOEKTY"
SCHEME OF PROPOSED PROJECT"
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* IIpono3uiii miAroToBeHo, 3 BukopucranuaM nanux ITAT «Ykprpacuras» / In preparing the proposals, the data of PJC "Ukrtransgaz" were used.
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TEXHIYHI MOXXITMBOCTI I'TC BOJTAPII, PYMYHII, MONOOBU
CAPABILITIES OF GTS OF BULGARIA, ROMANIA, MOLDOVA
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TPAHCNOPTYBAHHSA FA3Y TEPUTOPIEIO BOJTAPII

GAS TRANSPORTATION THROUTH BULGARIA
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TPAHCMOPTYBAHHSA FA3Y TEPUTOPIEIO PYMYHII
GAS TRANSPORTATION THROUTH ROMANIA
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NMAPAMETPU NPOEKTY OOEPXAHHA B I'TC YKPAIHWU
A3EPBAUIXXAHCBHKOIO rA3Y 13 FA30NMPOBOLAY TANAP

PARAMETERS OF PROJECT FOR DELIVERY AZERBAIJANI GAS
TO GTS OF UKRAINE FROM TANAP

HeobxigHi cknagoBi npoekTy

Needed project components

NiHiMHa YacTMHa Ha MapLpyTi
TypeuunHa-bonrapia-PymyHia

Linear part of gas pipeline on the route
Turkey-Bulgaria-Romania
MNepemunykn gna pesepcy

Jumper for shifting into the reverse mode
YctaHoBKa [TIA — nigiiom Tucky go 5,4
MMa (KC y Bonrapii)
Installing GCU - lifting pressure to 5.4 MPa
(CS in Bulgaria)

MyHKTM BMMiptoBaHHA rasy (IBC)

Gas-measuring station (GMS)
YctaHoBKa [MA (6ya.-utso KCy PymyHii)

Installing GCU (CS to be built in Romania)
HopaTtkoBe nepeobnagHaHHA KC
Additional refitment of CS
HenepepnbauysaHi sutpatu (10%)
Contingent costs (10%)
CymapHi Butpatm
Total Costs

KinbK.-CTb,
LUT.
Quantity,
Units

1

1/1

BapricTb,
[oBXuHa, Ay, P, T Tmenorfnéas MJH. gon. CLLA
KM MM MMa yp . Cost, min. USD
Compressor Unit
Length, km Du, mm P, MPa (GCU) Ha OAUHULIO pasom
per unit total
20/ 1020/ 5.4 1.19/ 137.72
128 820 0.89
1020/ 5.4 3.4 6.8
820
IMA-U-6.3 7.55 45.3
GCU-C-6.3
3.4 10.2
rMA-U-6.3 7.55 22.68
GCU-C-6.3
14.4
23.7
260.8

TOB "HadTorasbyaiHpopmaTuka™/ Naftogazbudinformatyka Ltd, 2015



NMOPIBHAHHA BAPTOCTI MPOEKTIB "MIBOEHHOIO TA30BOIO
KOPUOOPY"

COMPARE THE COSTS OF SOUTHERN GAS CORRIDOR PROJECTS

OPIEHTOBHI MOKA3HUKW MNMPOEKTIB BENCHMARKS OF PROJECTS

lasonposig Baprictb [ OBXKWHA, KM MoTyHicTb, MApAa. Ky6.m/piK
Gas pipeline Cost Length, km Capacity, bcm / year
mnpa. gon. CLUA binbwe
TANAP > biliion USD more than 2000 210..
mapa. gon. CLUA
SEEP 3 billion USD 1000 >10-16
Nabucco / g8-14  1PA-EBRO 3300 33
€ billion
Nabucco West =4 R ~ 1300 16
€ billion

mapa. gon. CLUA
TAP 1.5 billion USD 800 10-20

TOB "HadrorasbyaiHdopmatuka"/ Naftogazbudinformatyka Ltd, 2015 9



OOOATKOBI MAPWPYTU: CNOBAHYUHA-TYPEHYYUHA /
TYPEYHYUHA-CJIOBAHYUHA

ADDITIONAL ROUTES: SLOVAKIA-TURKEY / TURKEY-SLOVAKIA

YKpaiHcbka cTopoHa nponoHye gonoBHUTU npoeKT EASTRING aoaatkoBumu maplipytamu, WO B TOMY
yucni 3abesneyamos 0ocmyn 00 3axiOHOYKpaiHCbKux niozemHux cxosuwy 2a3y (MNCl) obcarom 36epiraHHS
a0 20 mnpg. ky6. m/ pik (Binbue-BonnupKo-Yrepcbke Ta Onapm).

Ukrainian party proposes a number of addendums to EASTRING, which would allow to ensure access to
West-Ukrainian underground storages of gas (USG) volume to 20.0 bcm/year (Bilche-Volytsko-Uherske

and Opary).

AOMNOBHEHHA 1

Bin KC Benbke KanywaHu (CnoBayumHa) uvepe3 [BC
"Vykropoa" pani, po KC Boropoauann, [MCI. Adani
rasonposogom "AHaHbiB — YepHiBui — BoropoayaHun" go
rasonposoay "AHaHbiB — Tupacninb — I13main" yepes BC
"OpnoBka" Ha PymyHito, bonrapito 40 KOpAoHY
TypevunHu.

AOMNOBHEHHA 2

Bin KC Benbke KanywaHu (CnoBayumHa) uyepes [BC
"Vyropoa" pani, po KC boropoayanu, TICIL  Hdani
rasonposogom "Coto3" go KC "Kpemenuyk" (1709 km) i
yepes BiANOBigHY NepemMunyKy razonposogamu "€neup —
KpemeHuyk — Kpueuii Pir" (EKKP) Ta "lWebenuHka —
Kpueuin Pir — I3main", yepes IBC "Opnoska" Ha PymyHito,
bonrapito 4o KOopaoHY TypeyyumHu.

TOB "Ha¢rtorasbyaiHpopmaTuka'/ Naftogazbudinformatyka Ltd, 2015

ADDENDUM 1
From CS Velke Kapushany (Slovakia) through GMS
"Uzhgorod" up to CS Bogorodchany, USG. Next via pipeline
"Ananiev-Chernivtsy-Bogorodchany” up to the pipeline
"Ananiev-Tiraspil-Izmail" through GMS "Orlovka" to Romania
and Bulgaria and up to the border of Turkey.

ADDENDUM 2
From CS Velke Kapushany (Slovakia) via GMS "Uzhgorod" up
to CS Bogorodchany, USG. Next via pipeline "Soyuz" up to CS
Kremenchuk (1709 km) and through appropriate jumper via
pipelines "Elec — Kremenchuk - Krywyi Rig" (EKKR) and
"Shebelinka — Kryvyi Rig — Izmail" through GMS "Orlovka" to
Romania and Bulgaria and up to the border of Turkey.
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BAPIAHT JOMNOBHEHHA

1

ADDENDUM 1

BINOPYCh
a SELARUS
B Te ég%?:v i YPEHI O MOMAPIW Y>KIOPO 4,
Mnewiexa A Bcor: 2 NPOrPEC pocid
- n 3 g it RUSSIA
. l‘%ﬁ:‘ f ranceswioxs -l
Pisne Hoesumu Z:
Rivneo ~ — sy
Topaos—Toauna Huxiexa w\? Oxmup
—— K3y m] “pefirika b ‘
Spodugl— Honrounp B H1aiexa ™Y \ 7
\ Zhytomyr T @ Kopxing | ] B _caqros
“Ef J° e?'r:g'ﬂb Vpenroii Honapu- Var \ I % .
: —— ox;het::ﬁl“u:km'n S N Codiieka afTass -
lgn‘ﬂg??:mm & ey g::;l‘lg: Kpem e 1 5 o Boposa =
% ap\‘="_{-/nwP — Mk a |i ﬂucuxncaa‘
gronuan FycaTuH thm S colos B ey Anepewem'no - > |
- e
Faiicnm ; Onekcgfigpie lf&mm‘?ﬂ
K.lrovoqago & ©
MNpanemapcoxs » o -
AnaH'is ; wao Kk onm 1 W
BABHIE Kpemenuy - o 3a%op|nom \ o
PYMYHIRA : Anantia b i
A 7 | S el |
/ ' = Chizipiaxa
YMOBHI NO3HAYEHHSA Za V8 Muxonale
= MapLWpPYT EASTRING ///‘ Aozycoeg MyKOIBYIV o
——— [A30NPOBOAY YKpaTHU ',w pos
- = [A30NPOBOAM, O NPOEKTYIOTLCA - Oogls ~ Aao;-zcgvuss&ops
A nigsemHi cxosulya rasy S
By komnpecopHi cTaHuji & — —
m’ p i o i worHE MoPE — 7B /
== rasosi pogoeuuja BLACK SEA A
¢ ra3’oBUMIPIOBanNbHI CTaHU R Léﬁ:ﬁ&"o‘?”"
——— V.
KpaiHa mapwpyTty CnoBay4mHa YKpaiHa PymyHisa Bonrapia Pasom TpaH3uT
The country Slovakia Ukraine Romania Bulgaria Total Transit
DosxuHa / Length for construction 0 km 0 km 0 km 148 km
(available) (7 km) (531 km) (184 km) (266 km) 988 km
KC / CS - - - 6 rA/GCU 6 rMA/GCU
rBC / GMS (available) 1 unit 1 unit 1 unit 1 unit 4 TBC/GMS
NotyHictb / Capacity, asepc/ avers (SK-TU) 5.0 1.6 1.1 1.1
bcm/year pesepc/ reverse (TU-SK) 7.0 9.0 10.0 10.0
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PIPELINES VIA PRYDNISTROV'YA
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BAPIAHT OOMNOBHEHHA 2

ADDENDUM 2
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KpaiHa mapwpyTty CnoBay4mHa YKpaiHa PymyHisa Bonrapia
The country Slovakia Ukraine Romania Bulgaria
DosxuHa / Length for construction 0 km 0 km 0 km 148 km
(available) (7 km) (1571 km) (184 km) (266 km)
KC / CS - - - 6 rMA/GCU
rBC / GMS (available) 1 unit 1 unit 1 unit 1 unit
NotyxHicTs / Capacity, asepc/ avers (SK-TV) 12.0 10.5 9.5 9.5
bcm/year pesepc/ reverse (TU-SK) 7.0 9.0 10.0 10.0
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Pasom TpaH3uT
Total Transit

2028 km

6 rMA/GCU
4 TBC/GMS
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OCHOBHI XAPAKTEPUCTUKWU OBJIAOHAHHA HA OOOATKOBUX
MAPLUPYTAX

BASIC FEATURES OF EQUIPMENT ON ADDITIONAL ROUTES

AOMNOBHEHHA 1/ ADDENDUM 1 AOMNOBHEHHA 2 / ADDENDUM 2

MoKa3HuK MarictpanbHuii rasonposig, (Mr) MarictpanbHuii rasonposig, Colo3 yepes nepeMuuKy (Km
AHaHbiB - YepHiBLi - boropogyaHu 1709, 67) po MrI €neup - KpemeHuyK - Kpusnii Pir (EKKP)
Indicator Main Gas Pipeline (MG) Main Gas Pipeline Soyuz through jumper (1709.67 km) to

Ananiev - Chernivtsy — Bogorodchany MG Elec - Kremenchuk - Kryvyi Rig (EKKR)

BBepeHO B eKcnayaTauito

i 1988 1987
Into operation from
Diamertp
! 1020 mm 1420 mm
Diameter
[oBXuHa, yTu. ./ 531.5 km 1571 km (Ukraine)
Length, incl.:

YKpaiHa / Ukraine 333.02 km
Mongosa / Moldova 198.48 km
MpoOeKTHUM TUCK
Design pressure
HasasHi KC (4 wrt.) Mongosa: WongaHewTn, [pokis ;

5.5 MPa 7.5 MPa

YKkpaiHa: XoTuH, boropogyaHn /
Available CS (4 units) Moldova: Sholdanesty, Drokia ;
Ukraine: Hotyn, Bogorodchany

MoTy:KHicTb

S 10.0 mnpa. Ky6. m Ha pik / bcm per year ~ 26.8 mnpa. Ky6. m Ha pik / bcm per year

TOB "HadrorasbyaiHpopmatura"/ Naftogazbudinformatyka Ltd, 2015 14



TOB "

XAPAKTEPUCTUKU 3AXIOHOYKPAIHCBKUX MCr
SPECIFICATIONS OF WEST-UKRAINIAN USG

3aranbHun AKTUBHUM MakcumanbHum MakcumanbHa MakcumanbHa
ncr obcsr ob6’em TUCK y nnacTi, NPOAYKTUBHICTb NPOAYKTUBHICTb
npupoaHoro npupoaHoro MMa Ha no4yaTok Ha no4yaTok
rasy, rasy, Biab6opy rasy, 3aKavyBaHHSA
MJITH. Ky6.M MJITH. Ky6.M MITH.Ky6.M /noGy rasy,
MITH.Ky6.M / o6y
Nominated Total volume Working volume Shale extreme Initial maximum Initial maximum
USG of natural gas, of natural gas, pressure, capability of gas capability of gas
mcm mcm MPa withdrawal, injection,
mcm per day mcm per day
Onapwm
4570.0 1920.0 9.0 15.0 15.0
Opary
Binbue-
Bonuubko-
Yrepcbke 33450.0 17050.0 9.9 129.5 130.0
Bilche-
Volytsko-
Ugerske

HadrorasbyaiHdopmatuka'/Naftogazbudinformatyka Ltd, 2015




FA30BUN PEMNOHANBbHUU NMNAH GAS REGIONAL INVESTMENT PLAN
IHBECTULIIN ONA KPAIH NIBOEHHO- FOR COUNTRIES OF SOUTH EASTERN
CXIQHOI €EBPOMNU TA YKPAIHU EUROPE AND UKRAINE

ALBANIA r .-r

L | -

TOB "HadToras6byaiHdopmatuka"/Naftogazbudinformatyka Ltd, 2015 16



CXIAHOEBPOMENCbLKWUN TA30BUWU XAB
EAST EUROPEAN GAS HUB

MixxHapogHui Buwerpanceknn ooH?

Po3pobka KOHLeNUiT CXiAHOEBPONENCHKOro
ra3oBoro xaba

BEJIbKE KAMYLWWAHU + YXIoro[a
1. ToproBernbHa 30Ha:
- YKpaiHa,

- CnoBayvyyuHa;

- YropwmHa
-?

2. 3axigHoykpaiHcbki MCI
(obcsar 3depiraHHsa ~20 mMnpa. Ky6. mM/pik)

3. €auHa HopmaTuBHa 6asa

4. CninbHe NianpueMCTBO

TOB "Ha¢rtorasbyaiHpopmaTuka'/ Naftogazbudinformatyka Ltd, 2015

International Visegrad Fund ?

Developing the Concept of East European
Gas Hub

VELKE KAPUSHANY + UZHGOROD

1. Trading zone:
- Ukraine;
- Slovakia;
- Hungary
-?

2. West-Ukrainian USG
(Total Volume ~20 bcm per year)

3. Unified Regulatory Framework

4. Joint Venture

17



BIJIbHA EKOHOMIYHA 30HA (m. YXKIFOPOL)
FREE TRADE ZONE (UZHGOROD)

3ACHOBHUKMW..
FOUNDERS...

IHO3EMHUN |
OMEPATOPTITC
CnoxuBadi €C
GTS OPERATOR
(EUSTQ,EAM) EU customers
/ - /../"/~
// _ -
/ -
/ —~
7/ L
/ -
/ o -
CnoxuBaui
YkpaiHu
Ukraine's
customers
BIJIbHA EKOHOMI4YHA 30HA FREE TRADE ZONE

TOB "HadrorasbyaiHdopmatuka"/ Naftogazbudinformatyka Ltd, 2015 18



TOB

BIJIbHA EKOHOMIYHA 30HA (m. YXXIrorPo[q)
FREE TRADE ZONE (UZHGOROD)

BinbHi €KOHOMIYHI 30HM Ha TepuUTOPIi YKPATHM BCTaHOBIOOTLCA BUHATKOBO 3aKOHAMU YKpPaiHM.
A free-trade zone (FTZ) within the territory of Ukraine can be established exclusively by adoption of the
respective law(s) of Ukraine.

MopsAAoK CTBOPEHHA | PYHKLIOHYBAHHA TaKUX 30H HUHI perlaMeHTYETbCA YNHHMUM 3aKOHOM YKpaiHu
"Mpo 3aranbHi 3acagyn cTBOPEHHA i GYHKLiOHYBaHHSA cnewjiaNbHUX (BiIbHUX) EKOHOMIYHMX 30H".

The procedure for the establishment and operation of such zones is regulated currently by the law of
Ukraine in force "On general principles and functioning of special (free) economic zones".

CTBOpPEHHSA 30H HaNexuTb A0 KomneTeHuii BepxoBHoi Paau YKpaiHu, a iHiuyiatuea — lMpe3ngeHTy YKpaiHu,
KabiHeTy MiHicTpiB YKkpaiHu abo micueBum Pagam HapoaHux genyTaTiB YKpaiHu (micueBum [epKaBHUM
aAMiHicTpauiam).

The establishment of FTZ falls within the competence of the Verkhovna Rada of Ukraine while the legislative
initiative has been granted to the President of Ukraine, Cabinet of Ministers of Ukraine, and local Radas (councils)
of peoples’ deputies (regional State administrations).

TepuTopin i cTaTyc cneujianbHOi (BiIbHOI) EKOHOMIYHOT 30HM, B TOMY YNCAi CTPOK, Ha SAIKWIA i CTBOPIOIOTD,
BU3HAYAETbCA OKPEMMM 3aKOHOM O1A KOXKHOI BiZIbHOI €KOHOMIYHOT 30HMW.

A separate law for each free economic zone defines its territory and status as well as the term for which
it is established.

TaKMM YMHOM, CTBOPEHHA BiIbHOI 30HM NOTPEbYE PO3POOKKU 3aKOHY, WO, KPIiM iHWKNX YMOB AiANbHOCTI,

nepegbavyatume 6e3MUTHE BUKOPUCTAHHA Fa30CX0BULL, Ha TepuTopii YKpaiHu, AK A8 onepaTopis rasy

€C, TaK i ANA nocTayanbHUKIB 3 PO,

Therefore, the establishment of a FTZ necessitates the drafting of a law that, besides other conditions of
activities, would assure the duty free use of the gas storages in Ukraine’s territory for both the EU gas operators
and Russian Federation suppliers.

BinbHa ekoHOMiYHa 30Ha byae cTocyBaTMCA TiIbKM BiAHOCKH, NOB'A3aHMX i3 3aKyniBaeto, 36epiraHHAM,
TPAHCNOPTYBAHHAM i NPOAAXKeM NPUPOLHOro rasy.
The free economic zone shall address only the relationships associated with purchasing, storing, transmitting, and

sales of natural gas.
19
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BMCHOBKW TA MPOMO3ULIII
CONCLUSIONS AND PROPOSALS

1. 3anyyeHHs oo npoekTy «EASTRING» TexHiYHMX MOXKAMBOCTEN YKpaiHCbKoi MTC A03BOINTL MaKe oapasy 3a
HeobXigAHOCTI 34iMCHIOBATU TPAHCNOPTYBAHHA NPUPOAHOro rasy 3i CI0BayY4MHU B HANPSAMKY TypeubKo — 60/1rapCcbKoro
KopAaoHy obcarom ao 10 mapa. Kyb meTpiB Ha piK. TaKUM »Ke UNHOM Lie BiAKPUE MOXK/IMBOCTI TPAHCNOPTYBaTU ras i3
TypeyunHu go CnoBay4YnHU y PEBEPCHOMY PEXMUMI.

1. Involvement of technical capacities of the Ukrainian GTS in the framework of «<EASTRING» project would allow almost
immediately to transport up to 10 bcm/year of natural gas from Slovakia up to the Turkish - Bulgarian border. In the
same way this will open opportunities to transmit gas from Turkey to Slovakia by means of reverse flow.

2. HeBenukKi KanitanbHi BKAAAEHHSA, Yy TOMY YMCNi PEKOHCTPYKLiA By3aa NigKNOYEHHS B AHAaHbEBI, PEKOHCTPYKLIiA Ta
po3wmnpeHHa Kinbkox KC Ha Teputopii YKpaiHm Ta Mongosu - 403BOAATb NiAHATU pPiBEHb NPOMYCKHOI NOTYXHOCTI
Kopungopy ao 20 mapa. Ky6 m/pik.

2. Small investments, including reconstruction of connection pipeline unit in Ananiev, refitment and expansion of some
CS in Ukraine and Moldova — allowed to raise the capacity of corridor up to 20 bcm/year.

3. 3'ABNAETLCA peanbHa MOXAMBICTb iHTerpauii FTC CnoBaydymMHKU Ta YKpaiHU, @ TaKOX CTBOPEHHSA CMi/IbHOTO
MiXKaeprkaBHOro rasoBoro xaba B paioHi MCI Binbye — BoaunubkKo - Yrepcbke Ta Onapu obcsarom 36epiraHHA rasy Ao
20 mnpa. ky6. m rasy /pik.

3. It reveals a real possibility of connecting Slovakia GTS to Ukraine's GTS, and the creation of joint interstate gas
hub near the USG Bilche - Volytsko - Uherske and Opary with total volume of gas storage up to 20 bcm/year.

4. YKpaiHa, K 3Ha4YHUIN CNOXKMBAY NPUPOAHOTO rasy, 3 oaHoro 6okKy, 3abesneynTsb cTabifibHi AOBroCTPOKOBI 3aKYMNKK rasy,
a 3 iHWOro 60Ky, MakoUM LMPOKO PO3BUHYTY ra30TPaHCNOPTHY iHGPACTPYKTYPY i baraTopiyHUin AOCBIA TPaH3UTY,
3abe3neunTtb cTabinbHy poboTy npoekty EASTRING B uinomy.

4. Ukraine, as a major consumer of natural gas, on the one hand, will provide stable long-term gas procurement, and on
the other hand, having well- developed gas transmission infrastructure and great experience of transit, will ensure the
stable operating of the project EASTRING in general.
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AOAKYHO 3A YBAI'Y!

THANK YOU FOR ATTENTION!
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