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|. General Information

This papers the Appropriate Assessme8tudyfor the Strategic Environmental Assessment

of the DEVELOPMENT PROGRAM OF THE NATIONAL GAS TRANSPORT SYSTEM FOR T
PERIOR021-2030 hereinafter referred to a3 YNDPTheplan has been conceived for the
observance of therequirements of the European Directive CE/73/2009 art. 22, on the
requirement to annually submit a Igear Development Plan for all the natural gas

SE Ve }ES S]}v eCeS ue[ }% EUspPE+* |v $Z PE}% V

According to the address of the Ministry of Environment no. 35520 / 02.10.2019 and no.
43114 /29.11.2019 the plan was submitted to the environmental assessment procedure, the
appropriateassessment procedure and the assessment procedurecinssbordercontext,

based on the provisions of GD no. 10Z@04, GEO no. 57/2017 and OM no. 19/2010, and in
accordance with the provisions of Directive 2001/42/EC (SEA Directive) and those of the SEA
Protocol on Strategic Environmental Assessment to the Conventi&@meinonmental Impact
Assessment in &rossbordeContext (Kiev, 2003).

The Apropriate Assessment Study was prepared in accordance with the requirements of
Order no. 262/202@®n the amendment of the Methodological Guide on tappropriate
assessment of theotential effects of plans or projects on protected natural areas of
community interest, approved by Order of Ministry of Environment and Forests no. 19/2010.

The study took into account the European Union Directives 2001/42/EC, 92/43/EEC,
2009/147/EC,ransposed into national legislation by GEO 57/2007 on the regime of protected
natural areas, conservation of natural habitats, wild flora and fauna , with subsequent
amendments and completions, approved by Law no. 49/2011, as well as other relevant
documerts on the interpretation of directives and the application of a correct methodology,
including theManual for the implementation of the Guide on the proper assessment of the
impact of plans/ projects on conservation objectives of Natura 2000 sige®lod by the
Ministry of Environment and Forest8iodiversity Directorate, Bucharest 2011, as well as the
documentsManaging Natura 2000 sites The provisions of Article 6 of the Habitats Directive
92/43/EECmade by the European Commission, 20E8pectivdy Assessment of plans and
projects significantly affecting Natura 2000 sitddethodological guidance on the provisions

of Article 6 (3) and (4) of the Habitats Directive 92/43/E@&€veloped by the European
Commission, DG Environment, 2001. Thethodology applied in drafting the study was
proposed in the special working group set up on 20 November.

The owner of the plans SNTGN Transgaz .S.A

AEA'E dE veP I ~ D ]+ ]e8Z & Zv] 0 }% @& S}E }( 83Z E 3]}V «
for natural g@s and ensures the efficient, transparent, safe, {gcriminatory and

competitive fulfilment of the national strategy regarding national and internatd
transportation of natural gas, dispatching of natural gas, as well as researgblamich its

spedfic field of expertise, with the observance of the European and national laws, as well as

of the quality, performance, environmental and durable devehgmt standards
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NTGN "TRANSGAZ" SA (Transgaz) performs its activity in the following locations:

x Transgd Z «<pu ES GE+W D ] +U Wi, mo. 1)SIbiuddysty-postal code
551130;

X he P v D ]JvSs v v % ESUu vVSW D ]str.Uno. 1@ SbilCountyu
cod 551018;

X Planning v. Z « & Z % ESU VSW Duv] % ]uno ,CSibluCdlnwS E X hv]C
postal codes50173;

X PVT Q@eration Directorate: Bucharesl 0 } & } 0. \B& District 1, postal code
010573;

x TransgazRomania agencyBucharesd o X W Ebpus5® E]JU v

X TransgazBrusselst Belgium agencyBrussels23 Luxembourg St.

X Buropean Funds Accessing and International Relations DepartnBemharest Calea
Victoriei, ro. 155,District1, postal coded10073;

X Planningand Research Workshop in Brasov, Nicolae Titulsscuo.2;

X — hzZKdzZ E”~'" «_ >Jul]S >] ]o]t2ED4,} woc e oD & -] " VvSU
(X AioU Z]e]lv pU Z %p o] }( D}o A] V

X dE veP | « }v EC Z <«pu ES E+W sb, daadJbll R, &p. T& Sibiw p
County company's websitehttps://www.transgaz.ro

Transgaz also includes 9 territorial usage units and a branch:

f Territorial usage unit in Arad, Poetukitr., no. 56, Aad city, Arad countypostalcode
310369;

f d EE]S}E] 0o pe P pv]s Jv stp,Wbo X } G5 P YA]]SClUy, & UV
postalcode 600238;

f d EE]S}E] o pe P lopGhicapds EKX U ov UX A AradEoyrdy podtalcade
810089;

f d EE]S}E] o pe P pv]s Jv GtrepdX "MBJPE"INE |SLTU E i
postalcode 500449;

f Territorial usageunit in Bucharest, Lacul Ursulsir., na 24, 6th district, Bucharest,
postalcode 060594;

f Territorial usage unitin @uiU  @&tt.) poo LiF, CluiNapoca city, Arad countppstal
code 400597,

f Territorial usage unit in Craiova, Arhitect loan Mirgtu, no. 33, Craiova city, Arad
county,postalcode 200011;

f d EE]S}E] o pe P pv]s JwtDno]l]29UBrle 'Z]SCU ] postdpvsSCU
code 551027;

f d EE]S}E] o pue P puv]sS Jv sthymgXvill }wed3SME |JSCU "] Ju }}
podal code 900117;

f v Z]vD ]"U b} @XM omdu]l]lv’ §}AvU.*] Jpu }uvscC

The author of theAppropriate Assessment Studg SC NATURALNET SRL with its registered

}((] ]v pu E AU % pep D E Yuupv U opi }pvi@ibgto Ju% vC
MMAP Order no. 1134/2020 in the List of experts elaborating environmental Stuatie

position no. 315 for environmental report (RM), report on environmental impact (RIM) and

11
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appropriate assessment study (EA), in collaboration wiEFUNDATIAPRONATUR
headquartered in Ozun, str. Kossuth Lajos, no. 353, company registered accordiMii® M
Order no. 1134/2020 in the List of experts elaborating environmental studies at position no.
244 for environmental report (RM), environmental impact report (RIM)yi®nmental
balance (WB), site report and baseline report (RSR), appropriate assestuathn(EA).

The following elements were taken into account in the elaboration of thgrépriate
Assessmen$tudy:

X

Draft plan on the DEVELOPMHEMIRTHE NATIONAL NARAL GAS TRANSPORT
SYSTERO021-2030

Description of the specific technical elements in gi@nningand execution of natural

gas transmission pipelines, provided by Transgaz

Geospatial coordinates (routes) of the projects for which the environmental ass@ssm
was not completed, provided tde consultant by Transgaz SA

Route maps within the 7.12 Eastring project, the three options whose location is
confidential

Calculations and overlaps with protected areas and Corine Land Cover habitats made for
the 7.12 Bstring project by Trasgaz SA (thescould not be performed by the

consultant in the absence of coordinates)

Conclusions formulated within the Working Group

Other information discussed during meetings with Transgaz representatives

The database with theficial limits of the Natura 2000 meork and the network of
protected areas in Romania, as available on the website of the Ministry of Environment
Land use categories, from the Copernicus Land Monitoring Service database, downloaded
from the European Emanment Agency service

Environmentablocumentation (reports, appropriate assessment studies, environmental
impact reports and environmental agreements) for the projects that make up the
Minimum Do scenario

Other official sources, specialized literature

Expert opinion
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lI.  Information on the plan subject to approval

2.1. Information on the Plan, according to the level of information existimyy NDP

2021-2030

The plan subject to evaluation and approval is represented bDEEELOPMENT PROGRAM

OF THE NAONAL GAS TRANSPORT SYSTEM FOR THEM®ERO3D(TYNDJR promoted

by the National Natural Gas Transsion Company TRANSGAZ SENTGNIransgaz SA
aSRAIFIOUVXE |a GSOKYyAOl t 2 LIS NImissoNSysem ofiRkrSanid I ( A 2 y
(NGTNS).

The nawural gas transportation activity is performed by SNTGN Transgaz based on the License
Agreement regarding the pipelines, installationsugument and fittings afferent to NGTNS,
publicly owned by the Romanian state, concluded with the National Agency ifoerd
Resources (NAMR), approved by GD 668/2002, published in the OJ 486/July 8th 2002, valid
until 2032 TRANSGAZ is a member of ENG$Buropean Network of Transmission System
Operators for Gas), a body within which the company cooperates with alhalferal gas

OGN yaLR2NIFdGA2y aeadasSvyaQ 2LISNFG2NB Ay GKS 9d
regulatory framework and common developntestrategies and visions in the European
Union, for the creation of an integrated energetic market. In this contexiing the
elaboration of NGNTDSP for 202029, it was envisaged the coordination with theyiar
development plans of the other operat®in the region

TYNDPpresents the development pathways of the Romanian natural gas transportation
network and of he major projects that SNTGN Transgaz S.A. desires to implement in the next
10 years

The plan meets the requirements of Europdainective EC/73/2009 art. 22 on the obligation

to prepare the annual §ear Development Plan for all operators of naturad gransmission
systems in the European Union, is developed in accordance with the provisions of Law no.
123/2012 of electricity andatural gas, respectively is correlated with the development plans

of the other operators in the region, with subsequent amenents and completions.

The goal off YNDRs to reach a maximum degree of transparency regarding the development
of the Natural Ga National Transportation System, to provide the players in the market the
opportunity to get timely information on the exisig and planned transportation capacities
so that, by public consultations, thdecisionsregarding the investment in the naturabg
transportation network would address the market's requirements

Theplan objectives are corelatedith the objectives propsed in the Energetic Strategy of
Romania 200-2030 with the perspective of year 2050, observes the requirements of the
European Energetic Policy regarding

X To ensure a safe supply of natural gas;
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X To increase the degree of interconnectivity of the natwas national transportation
network to the European network;
To increase the natural gas transportation network's fidity;
¢KS fTAOSNIEATIGARZY 2F yIGdz2NF £ 3IFaAaQ YIN)S
To create an integrated natural gas market at the level of the European Union;
To ensire the connection of third parties to the transportation system, according to
specific regulations, within the transpation limits and with the observance of
technological requirements;
X The expansion, , of the pipeline network, up to the entrance inlticalities attested
as resorts of national, respectively local interest, when these localities are located
within a digance of maximum 25 km from the connection points of the transportation
and system operators;
X To ensure the connection to the naturagnetwork to new investments, thusly

creating new jobs

X X X X

Through TYNDPTransgaz proposes major investmeptojects for the strategic and
sustainable development of the natural gas transmission infrastructure in Romania, also
pursuing its compliance with ghrequirements of European regulations in the field. The plan

is subject to the approval of the Nationalithority for Energy Regulation (ANRE).

TYNDR021-2030includes a total of 17 major projects, as follows (project codes represent
the codes given irhie plan):

7.1.1 The development in Romania of the Natural Gas National Transportation System on

Bulgaria - Romania - Hungary - Austria channel (BRHA)¢ Phase |
7.1.2 The development in Romania of the Natural Gas National Transportation System on
Bulgaria - Romania - Hungay - Austria channel (BRHA)¢ Phase Il

7.2  Development on Romanian | territory of the Southern Channel for the takeover of
natural gas from the Black Sea shore

7.3  Interconnection of the national transportation system with the internationalural gas
transportation pipelines T1 and reverse flow Isaccea

7.4  TNS developments in NoABastern Romania, for the improvement of the natural gas
supply of the area, as well as to ensure transportation capacities to the Republic of Moldavia

7.5 Ampification of bidrectional transport channel BulgarRomaniaHungaryAustria
(BRHA stage 3)

7.6  New developments of NTS in order to takeover of natural gas from the Black Sea shore
7.7 Interconnection Romani&erbia - interconnection of the Natural Gas abional
Transportation System with the similar Serbian natural gas transportation system
78 ' LJANIRAY3I 2F Da{ LalkOOSF L FtyR Da{ bS3aNMz

7.9 Interconnection of the natural gas national transportation system with the Ukrainian
natural gas transportatiosystenrz 2y G KS RANSI@iA2Y DKSNNSUGA

14
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7.10 Development/ Upgrading of natural gaamisportation infrastructure ilNorth-Western
Romania

7.11 Increase of the natural gas transportation capacity of the RomBnoigaria
interconnection, on GiurgHRu® direcion

7.12 EastringRomania

7.13 Monitoring, control and data acquisition system for cathodic protection systems
afferent to the Natural Gas National Transportation System
7.14 Development of SCADA system for the Natural Gas National TransportgstemS

7.15 Upgrading of GMS Isaccea 2 and GMS Negru Voda 2 to achieve the bidirectional flow on

pipeline T2
7.16 Upgrading of GMS Isaccea 3 and GMS Negru Voda 3 to achieve the bidirectional flow on
pipeline T3

7.17 TNS interconnection to GNL Terminal, leckat the Black Sea shore

In addition to these projects concerning the development of the national gas transmission
system (NGTNS), the plan includes five other related strategic projects regarding the
development of the natural gas storage systemperaS R 6& 59t hD! % t f 2ASU
adzNBsUY

81 !'LANIRAY3I 2F (GKS yI GdzNT € 3ra ad2N) 3S
8.2 Increase of the natural gas underground storage capacity of the storage facility in
DKSNOSUGA

83 New natural gas  underground storage  facility in CNf GAOSYyA
8.4 Increase of the natural gas underground storage capacity of the storage facility in

{ NNYNUSt O0¢NIyairft dlyAalo

8.5. Storing unit-5 S LJ2 Y dmdeRglneeringand development of natural gas underground
storage facility in Tigu MUNS U

TYNDPSURMHFWY DUH JURXSHG DoniiRuw Z D Y 6H QR PDRVP X P p
according to the status regarding the allocation of financial resources: projects with
FID' and A non FID? VWD W XV DU H ®DiihivuR Ip WIKEH Q D UhoBe wilQL G

non FID) VWDWXV WRJHWKHU ZLWK DOO WKDW FRQVWLWXWH
PD[LPXPu VFHQDULR

Tablel. List of major projects Reference scenario for the peri@®)21- 2030 (dDo-minimung)

Project no. Project Name Statws

Natural gas transmission

1 Final Investment Decizion
2 Advanced non Final Invegment Decision
3 Less Advanced non Final Investment Decizion
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Project no.

7.1.1

7.1.2

7.2

7.3

7.4

7.6

7.7

7.8

Storage
8.1

8.4

8.5

Appropriateassessmenstudy rev02

Project Name

Development on the Romanian territory of the National Natural Ga
Transmission System on the BulgariRomaniat Hungaryt Austria
Corridor- Phase |

Development on the Romanian territory of the NationalukatGas
Transmission System on the BulgariRomaniat Hungaryt Austria
Corridor- Phase Il

Development on the Romanian territory of the Southern Transport
Corridor for takingver the natural gas from the Black Sea coast

Interconnection of the national natural gas transmission system witt
international natural gas transmission pipeline T1 and Isaccea re
flow

Developments of NGTNS in tHerth-East area of Romania in order
improve the natural gas suppbf the area as well as to ensure tl
transport capacities to the Republic of Moldova

New developments of NGTNS in order to take over the gas fron
Black Sea coast

RomaniaSerbia interconnection interconnection of the Nationa
Natural Gas Transmission System with the similar natural
transmission system in Serbia

1. UpgradingSMG Isaccea 1
2.Upgradingg PEM s} i

Modernization of the gas storage system infrastructuréo JuE -«
Iv & <]JvP §Z pv EPE}uv Vv SUE o0 P e« 3§}
landfill (Transylvania)

Refurbishment and development tfie Targu DuE -
natural gas storage depot

pv  E

Statws

FINALIZED

A non FID

FID

FINALIZED

FID

FID

A non FID

FINALIZED
FID

FID

A non FID

A non FID

Table2. List of major projects Development scenario for the peri@D21- 20306 ¢ R2 &% EA Y

No. of Name of TYNDPRroject Projects

project stage

Natural gasnternational transport

7.1.1 The development in Romania of the Natural Gas National Transportation Sys{ FINALIZED
on Bulgaria Romania Hungary- Austria channel (BRHA)

7.1.2 The development in Romania of the Natural Gas Natidrehsportation System | Anon-FID
on Bulgaria Romania Hungary- Austria channel (BRHA)

7.2 Development on Romanian soil of the Southern Channel for the takeover of | FID
natural gas from the Black Sea shore

7.3 Interconnection of the nationaransportation system with the interational FINALIZED
natural gas transportation pipelines T1 and reverse flow Isaccea

7.4 TNS developments in NoHBastern Romania, for the improvement of the naturi FID
gas supply of the area, as well as to ensure transpion capacities to the
Republic oMoldavia

7.5 Amplification of bidirectional transport channel BulgaRamaniaHungaryAustria | LAnon-FID
(BRHA stage 3)
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No. of Name of TYNDPRroject Projects

project stage

7.6 New developments of NTS in order to takeover of natural gas from the Black { FID
shore.

7.7 Interconnection Rom@ia-Serba Anon-FID

7.8 1. Upgrading of GMS Isaccea | FINALIZED
iXD} Ev]l E E PEW s} i FID

7.9 Interconnection of the natural gas national transportation system with the LAnon-FID
Ukrainian natural ga8 N> Yy a L2 NI F GA2y a&&aiSY¥Sirery

7.10 Development / Upgrading of natural gas transportation infrastructure in Northi LAnon-FID
Western Romania

7.11 Increase of the natural gas transportation capacity of the RomBnigaria LAnon-FID
interconnection, on GiurgiRuse direction

7.12 EastringRomania LAnon-FID

7.13 Monitoring, control and data acquisition system for cathodic protection systen| LAnon-FID
afferent to the Natural Gas National Transportation System

7.14 Development of SCADA system for the Natural Gas Naflsaakportation LAnon-FID
System

7.15. Upgrading of GMS Isaccea 2 and GMS Negru Voda 2 to achieve the bidirecti¢ LAnon-FID
flow on pipeline T2

7.16. Upgrading of GMS Isaccead GMS Negru Voda 3 to achieve the bidirectiol | LAnon-FID

flow on pipeline T3

7.17. TNS interconnection to GNL Terminal, located at the Black Sea shore LAnon-FID

Natural gas storage

8.1 Upgrading of the natural gas storage systefn'g ¥ NI & G NHzO G dzZNB A FID

8.2 Increase of the natural gas underground storage capacity of the storage facili{ LAnon-FID
DKSNOSUGA

8.3 New natural gas underground storage facility/GiN f G4 A OSy A LAnon-FID

8.4 Increase of the natural gasderground storage capacity of the storage facility if Anon-FID
{ NN¥NUSt oO0¢NIXyaif @glyalo

8.5. Storing unit5 S LJ2 Y dedeBgiheeringand development of natural gas Anon-FID
dzy RSNENR dzy R &aG2NJ} 3S FlIOAfAGE Ay ¢NI
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The plan also refers t@5 projects included in the Modernization and Investment Development
Plan (IMDP) for NGTNS, per@R02023(listed in Chaptel3of TYNDR021-2030 of which:

- 69are running
- 6 arein different phases of preparation for the start of execution

58 (approximatly 80%) of the projects included in the IMDP (except for the projects in point 2.2
which refer to strategic projects) are works carried out on existing installations whithein
majority, mainly aim at repairs or punctual interventions on small areassome existing
objectives, with insignificant impact on the environment. These interventions either do not
require regulatory acts from the point of view of environmentaltexiion, or the environmental
decisions issued specific "Classification of nai#tions”. For this reason, the proposed
development scenarios analyze the implementation of projects classaféedtrategic / major
projects.

2.2. Geographical and administrative location of major projects and elements of
TYNDRVhose location is knowat the existing level of accuracy

The DEVELOPMENT PROGRAM OF THE NATIONAL GAS TRANSPORT SYSTEM FOR THE PE
2021 2030is a national plan, with irnational aspects through the interconnections with

the international natural gas transmission systeme ian targets the entire National Gas
Transmission System, which was designed as an interconnectedaadigdhr system, being

developed around andhaving as starting points the large natural gas fields in the
Transylvanian Basiéntre of the country),Olteanuand later EasteriMonteria (southern

country). As a destination were the big consumers from Rh@esti¢ Bucharest, Moldova,
Olteanuarea, as well as those from the central area (Transylvania) and the north of the
country.

The National TranspoBystem is represented by the sdtroain pipelines, as well as by their
installations, equipment and endowments, which ensure the taking over of the natural gas
extracted from the production perimeters or those coming from import and their transport
for delivery to the participants on thdomestic market of natural gas, export, international
transport, etc.

The main components of the Natural Gas National Transmission System on 320lw&@ the

following:
Table3. The main comporrgs of the Natural Gahlational TranmissionSystem
Objective name / NGTNS component M.U. Value
Transportation mains and natural gas supply connections, out of v | km 13925
- international transportation pipelines (Transit Il, Transit I1I) 369
479
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Objective name / NGTNS component M.U. Value

-BRUA

Measurement Regulation Systems (MAS) in use pcs 1,18
(1,233 measuring
directions)

Valve control station (VCS, NT) pcs 58

Imported gas measurememstystems (GMS) (Giurgiu, Horia, Isaccea | pcs 7

AYLRNIS bS3INMz +2RN L+3 RSESRNIEUH:

Measurement systems located on gas transit pipelines (GM&r¢ea | pcs 4

¢CNFyaAld LLX Lal OOSI ¢NIyaAad LL

Gas compression stations(GCS) ¢/ OF = hy SUGA T { A|pcs 6

Cathodic Rotection Systems (CPS) pcs 1,041

Gas Odorization Systems pcs 982

The main existing elements of the National Natural Gas Transmission Sysijcied on
the map of the country are presented in the following image:

UCRAINA -
G TRANSGAZ

Sistemul National de Transport Gaze Naturale

UCRAINA

SCHITU
GOLEST|
%

S
RS
<&

4 Depozit Balaceanca
BUCURESTI

=" | NEGRU VODA IHIHIl
andport international

Imagel. Map of the National Natural Gas Transmission System (sol¥d¢DR021-2030)

Currently, the import/export of natural gas in/from Romania is carried out through 7
crossbordeinterconnection points:

Table4. Existingcrossbordeinterconnection points

Orlovka (UAjisaccea (RO)
TekovoUA)D ] "u UHE]S ~ZKe UKRAINE
Isaccea 1/Orlovka 1
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Szeged (HWArad(RO)Csanadpalota HUNGARY
Ungheni (MO} / ¢] ~ZK-= REPUBLIC OF MOLDOVA
Ruse (B@Giurgiu (RO
(BAfiurg ( ) BULGARIA
E PEN s} Iil< E u

Image2. NGTNSrossbordeinterconnection points(source:TYNDR021-2030

The development plan of the National Natural Gas Transmission System includescklege
projects aimed at reconfiguring the natural gas transmission network which, although
extensive and comple was conceived at time when the emphasis was on the supply of
natural gas to large industrial consumers and creating their access to resources concentrated
in the centreof the country and in Oltenia, as well as to the only source of imports.

Given the latest developmentnd trends in the field of natural gas transmission routes at
European level, it is clear the profiling of two new important sources of natural gasysupp
natural gas from the Caspian Sea region and the Black Sea.

Thus, the projects planned by the compaale into account:
pensuring an ppropriatedegree of interconnectivity witineighbouringcountries;

fcreation of natural gas transmission routesegional level to ensure the transport of
natural gas from new sources of supply;

Lcreating the necessary infrastructurerfaking over and transporting natural gas from-off
shore perimeters in order to capitalize on the Romanian market and other marké#ie
region;
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texpanding natural gas transmission infrastructure to improve the supply of natural gas to

deficient areas;

Lcreating an integrated single market at EU level

Image3. Map of major projects in the NGTNSurce:TYNDR021-2030)

Next, the geographical and administrative location for each project included imYINDP
will be presenté.

Prgect 7.1.1 The development in Romania of the Natural Gas National Transportation
System on BulgariaRomania- Hungary- Austria channel (BRHA)Phasel

WE}i S o} S]}vW '"JHEP]pU d o }EuU vU u }JAJoe U Ko3U s o U
S A E]v Uant]Arhe counties.

This project achieves the following objectives:

W} 1"8&E 7 %0]% o]l]v 0060 lu o}vPW
>Kd i (E}u lui ~]vsz & }( W} ]}E& o} o0]SCU "JHEP]un }
& }(sov]>} o]SCU « SE v] MMyupv U s o UV

x LOT2]e A& p8§ (E&}u lu idi ~]Jvs8zZ & }(sov] >} o]S5CU -
Valcea County) to km 320 (in the area of Pui locality, Hunedoara County);

x LOT 3 is executed from km 320 (in the area of Pui locality, Hunedoara County) to km
479 (in the sea of Recao} 0]SCU d]Ju]e }uvsSCeX
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X dZE P ¢ }u% E °¢*]}v ¢85 S]}ve ~" N W} Je}EU ] ¢S] Vv :U%o
with two compression aggregates (one functioning and one reserve), with the
possibility to ensure the bidirectional gas flow

Image4. Map of the major development project of the BulgaR@amaniaHungaryAustria corridor- Phase |
(source:TYNDR021-2030

Project 7.1.2 The development in Romania of the Natural Gas National Transportation
System on BulgariaRomania- Hungary- Austria channel (BRHA)Phasell

WE}i S o} S]}vW '"JHEP]pU d o }EuU vU u }JAJoe U Ko3U s o U
Severindd]u]e v & JUVS] X

This project achieves the following objectives:
X Z  #Horia pipeline, 501k in length
x dZ Jv E + }(8zZ SzZCE JU%o E eo]}v S S]lve~W} JelEU ]

mounting on each system an additional compression aggregate;
X Increase of the gas measurement system existing in GMS Horia
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Image5. Map of the major development project of the BulgafR@maniaHungaryAustria corridor- Phase I
(source:TYNDR021-2030

Project 7.2 Development onRomanian | territory of the Southern Channel for the
takeover of natural gas from the Black Sea shore

Proj § o} S8]}vW }ves v§ U o E ] v '"JHEP]H }uvsS] X

The main objective of this investment is the building of a natural gas transportation telescopic
pipeline between Tuzla and Podisor, 308.3 km long, connecting the natural gas resources
available on tle Black Sea shore with the BULGARGMANIAHUNGARAUSRIA channel,
thusly ensuring the possibility of natural gas transport towards Bulgaria and Hungary using
the existing GiurgiuiZ p» ~A]3Z poP (E]tSzeged RvithoHungary) connections.

The ppeline consists in:

x Section |, Black Sea shoréAmzace U i1Xd lu o}vPU AJoo Z A T 86
diameter and technical capacity of 12 bil mc/year;
x Section Il, AmzaceaW} ]*}EU 16iXd lu o}vPU AJoo Z A T80 _ ~ Ei

technical capacitpf 6 bil mc/year;
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Image6. Map of the major development project for taking over the gas from the Black Sea coast by extending
the South EasWest corridor(source:TYNDR021-2030

Project 7.3 Interconnection of the nationatransportation system with theinternational
natural gas transportation pipelines T1 and reverse flow Isaccea

WE&}i § o} §]}vW dpo U €& Jo U pu sE& v v "o ®] }uvs]

The project takes place on the territory of the city of Isaccea, Tulceatf;aamd does not
provide for the construction of new pipelines being an interconnection project. Through its
implementation, a transport corridor is created between the markets in Bulgaria, Romania
and Ukraine, given that the new interconnection betweere€&e and Bulgaria is being
creaed, respectively the possibility of taking over the natural gas transmission system
discovered in the Black Sea is created, for their capitalization on the Romanian market and on
the regional markets.

The project will consiof the following:

Stage I energy infrastructure category "Gas and biogas transmission pipelines that are part
of a network comprising mainly high pressure pipelines, except for high pressure pipelines
used for upstream or local gas distribution”, witte following investment objdoves:

f Isaccea interconnection, location A.T.U. Isaccea;
f Z S}E& S]}v }( E OielKwS]S¥%o]% O]V
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Stage2 v EPC Jv(E& SCEpu SpE S P}YEC " vC <H]%u vS }E ]JvesS o
safe, efficient and safe operation of the system ordasuring bidirectional capacity,
including compression stative U A]$Z §Z (}oo0}A]JvP JvA «3u v3 } i 3]A «W

f h%PE& ]JvP }( §Z AAE]*S]vP ~]o]*S "¢ }JUu% E °<<]}v "§ §]}vU
d Zv}o}P] o :puv S]}v ~d:e "]o]*S U o} S efioriaZUnit u]jv]sSE
~ XdXhXe ~]0]*Ss U €& ]Jo }uvsSCV

f Worksattz A]*S]JvP c v E v] d Zv}o}P] o :pv S]}vU o} § ]v

& Jo }uvsCV

f h%PE& JvP }( §Z AE]*S]vP Kv 8] "¢ }lu% E *<]}v 8 S§]}vU ]
d Zv}o}P] o :uv S]}v eatecrinkhe Adrhlistrative and Territorial Unit
(A.T.U)Ones|U H .}UVSC

The project does not develop additional capacities on the entry/exit point in the NGTNS at
1HJUX 9RG

Image7. Map of the major development project for the interconnection of NGTNS with the international
transport pipelineTransitl and reverse flow Isaccésource:TYNDR021-2030

Prgect 7.4 TNS developments in NortkEastern Romania, for thenprovement of the

natural gas supply of the area, as well as to ensure transportation capacities to the
Republic ofMoldavia

WE}i § o} S]}vWw pU E uce v [/ ¢] }uvs] X
dZ % E&}i § 81 ¢ %o0 ]lv 82 v}ESZ 85 }( §Z }uvSECU }v §Z ¢
[ ] Yuvd] e v % E}A] « (}E 3§Z }veSCEWN S]}v }( ioAXiA lu }(
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compression stations. Inrder to streamline both the implementation proceaad to obtain
funding under the programs made available from European regional development funds, the
project was divided into suprojects:

X The building of a new natural gas transportation pipeline DN P@055 bar, in the
direction Kv 8 E S]JU ii0Xi lu o}vPV SZ o0 C}usS }( $Z]* %o] %o
% E 00 0 8§} §Z /E]*S]VP %1% v «S]E il Kv *§]

x The building of a new natural gas transportation pipeline DN 700, Pn 55 bar, in the
direct]}v 'Z Et>%p v]U miohpiithis pipeline will replace the existing
% ]% 0]v ¢ E Oiit/ZeJE]veSY 'ZtXEce+3M] « S]}vV

x dZ plo JvP }( v A 'e Ju%E se]}v "Ce+5 u ]Jv Kv «3]JU A]3Z
9.14 MW, 2 compressors of #3/W each, one active and oneserve;

x dZ plo JvP }( Vv A '+ JUu%E *¢]}v A"Ce3 u Jv 'Z E <3]U Al
of 9.14 MW, 2 compressors of 4.57 MW each, one active and one reserve

Image8. NGTNS developments in tiNorth-East area oRomanigsource:TYNDR021-2030

Prgect 7.5 Amplification of bidirectional transport channel BulgardRomaniaHungary
Austria (BRHA stage 3)

WE}i S o} S]}vw pu , €PZ]1Ss U DPE U o U ,uv } & Vv G

The project enye P ¢ SZ A 0}%u v3 }( 83Z SE Ve%k}ES %t 1SC }v S
Coroi t PtE o JEE] JEX dZ]e VvSE o }EE] }E % E S] ooC
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pipes from the current system but which currently operate at the inadeguichnical
parameters for a main artery.

This project achieves:

Depending on the volumes of natural gas available on the Black Sea coast (which cannot be
taken over by the BRUA Corridor), in the long run the development of the transport capacity
on the Or5 6qIChroic! I DCANRE F O O2NNAR2NI Aad O2yaAiARSNBRO®

Thedevelopment of this natural gas transportation channel supposes the following:

f Restoration of existing pipelines belonging to NTS;

f Replacement of existing pipelines belonging to TNS withpipes or building new
pipelines, installed in parallel to the existing ones;

f The development of 4 or 5 new compression systems, with a total installed power of
about 6682,5MW;

f Increase of natural gas transportation capacities towards Hungary by 4.4/géanc

For optimizatbn and efficacy purposes, the channel has been divided in two projects:
1. The provision of reversible flow on the Romdihiggary interconnectigrnwhich states:

x New natural gas transportation pipelineN QA (ic8afiaco NRf | OX 2 F | 6 2 dzi
length

X Two new natural gas compression systems, located along the pathway.

iX dEA» A 0}%u v S3A v Kv 8] v ] W

x Rehabilitation of pipeline sections;

X Replacement of existing pipelines with new ones, witbater diameters and operating
pressure;

x Two or three new natural gas compression systems
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Image9. BRUA Development(source:TYNDR021-2030

Prgect 7.6 New developments of NTS in order to takeover of natural gas friira Black
Sea shore

t N22SO0 f 201 (A 2Tfevgoal o tifepibjecyisithe cl@Riazyfia® additional

point to takeover the natural gas supplied by the submarine exploitation perimeters in the
Black Searhe project provides a neiNatural gas @ngortation pipeline, of about 25 km in
length and DN 500 in diameter, from the Black Sea shore and up to the existing international

natural gas transportation pipeline T1

28



DEVELOPMENT PROGRAM OF THE NATIONAL GAS TRANSPORT SYSTEM FOR THEOBERIOD 2021
Appropriateassessmenstudy rev02

NT i AF a
\’\ ooty UCRAINA 5 TRANSGAZ
- Puncte de Interconectare In curs de reallzare " MasiETHALL SmeaGis
- Puncts de Interconectare functionale Sistemul National de Transport Gaze Naturale

Botogani

Bucecea _

- Puncte de interconectara fara accesul tertilor

L

Sens de curgere unidiractional

s o VA VUNGHEM PI’Oiect 7.6
® Noi dezvoltiri ale SNT
in scopul preluarii
gazelor de la
tarmul Mérii Negre

= -Sens de curgere bldirectional

LETCANI

CSANADPALCTA

Rodogy N\ S06 §inca

) o m‘!l!..“\n iceni
( " 3 ,‘P _' v
A \ : é"////’ ‘ ; \

SCHITU
GOLEST!
b

g
TRIUREAR oL
Filiasi® DRI\GAW |

s

Isalnite’ z

Depozit Balaceanca
BUCURESTI

Depoz
Ghercesti

Giurgiu e
. onecTare J N NEGRUVODA il
h S

tran:

R%SE
BULGARIA

Image10. Development of NTS in the Black $saurce:TYNDF2021-2030

Prgect 7.7 Interconnection Romanigserbia- interconnection of the Natural Gas National
Transportation System with the similar Serbian natural gas transportation system

t N22SO0 t20F0A2yY ¢CAYAU /2dzyieo

The projectpresumes to build a newatural gas transportation pipeline, which will ensure

the connectionbevS Sy (G KS YIFAY yIFdGdzNF €t 3 a GNIF yaL}2 N
Technological Junction in Serlmfabout 97 km in length, out of which about 85 lom

Romanian territory ath 12 km on Serbian so{Dn the Romanian territory, the natural gas
transmission pipeline will be connected to the BRUA Phase 1 pipeline (Petrovaselo locality,
CAYAU O2dzyieéuv FyR gAff KI@S | mdhifand BerbaT vy p P
[ 2Yt 20dz all NB t8)0FfAGe>X ¢AYAU O2dzy
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Imagell E'dE~ Jvd & }vv §]}v A]J§Z A~ & ] ]v $Mokrih(EourediNBRD21-2030

Prgect 7.8 Upgrading of GMS Isaccea | and GMS Negfu i
WE}i § o} §]}vW dpuo v }ves vee }uvE] X

The project provides thBuilding of two new natural gas measurement systems replacing the existing
ones. In the case of GMS Isaccea I, the system will be built within the existing systenthanchise
}( 'DM E PEW s} iU ]Jv o} SlstingsystemS} SZ A
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Image
12. D} CEV]i S]tv }( ~"D" /- i v (BoWRdETYNDR021-2030

Prgect 7.9 Interconnection of the natural gas nationdatansportation system with the
Ukrainian natural gas transportation systenjv §Z ]J& S§]}v 'tBSi@& 5]

WE}i $ o} S8]}JVW E ue v *u A  }uvd] X

The project envisages the development of NGTNS in the Neath area of Romania in the
]E S]}v }( 'ZtSHet in®fder to improve the natural gas supply of the aasavell as

to ensure the transport capacities to/from Ukraine. The project inctuthe construction of

a new 130 km long natural gas transmission pipeline and related facilities, in the direction of

'Z E Sifet, respectively the construction oframansboundargas measuring station and

§Z u%o0](] S]}v }( §Z Kv ichinpressioh diEtions
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Imagel3. Interconnection of the national natural gas transmission system Romania with the national natural
gastransmig]}v «C*3 u hlIE Jv ]Jv §Z ]&E tSitésdurce YEDROR]-2030

Prgect 7.1Q Development / Upgrading of natural gas transportation infrastructure in
North-Western Romania

WE}i § o} S]}vw & U JZ}EU " Spy RiE W DU uEE YU, 1V o }i E
d]Ju]eU -Sékern counties.

The project involves the achievement/modernization of objectives related to the National
Transport System, in the NoAWest of Romania. Within the project, the construction of the

natural gas traemission pipeline and the related installations is carriediowdtages, in the

direction of Horiat }E.U t}E& upoceU ,u ow U E tulpce] *p pE]SU

E *% S]A 0C 3Z Ive3Epu 3]}v }I( E SuE o '+ Ju%E *]}v ~§ §]
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Image 14. Development / Modernization of natural gas transmission infrastructure in the North-West area of Romania

(source:TYNDR021-2030

Prgect 7.11 Increase of the natural gas transportation capacity of the RomaBialgaria
interconnection, on GiurgitRuse direction

Projectlocation: Giurgiu county.

This project proposes the construction of a new natural gas transmission pipeline and related
installations, the construction of a new underpass on the Danube and the amplificzition
SMG Giurgiu. The project is in imgipient phase, the capacities to be developed within this
project will be established later, on the basis of which the final technical solution will be

established.
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Imagel5. Increasing the gas transport capacity of the RomaniaBulgaria interconnection on the Giurgiu-Ruse direction

(source:TYNDR021-2030

Prgect 7.12 EastringtRomania

Project location:

hLIGA2Y
counties.

Option 2:! N} RX

MY

{ I Gdz al NBRIZNSWNT Y ddB Wz { Wi gD s/ | B

CAYSOSNWNYSNI Udzy SR2F N~ D2NBX =NfO

Teleorman, Giurgiu counties.

hLIGA2Y

ovY

I NSewidn, Hudedoaral Borj/ DolNOItidounties.

The EABRING project, promoted by EUSTREAM, is amayopipeline to Centradnd South
Eastern Europe that aims to connect transmission systems in Slovakia, Hungary, Romania and
Bulgaria to gain access to natural gas reserves in the Caspian region and Middle East
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Imagel7. Eastring (Source:TYNDR021-2030

Prgect 7.13 Monitoring, control and data acquisition system for cathodic protection
systems afferent to the Natural & National Transportation System
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This project doesiot propose the construction of new natural gas transmission pipelines
and/or related installations but is a national project to modernize the entire National Natural
Gas Transmission System by creatirggiatralized cathodic protection system (SCADA) that
will provide the possibility of setting, monitoring and clear andSé remote operation of
system points of interest, will eliminate data reading costs, avoid situations where due to
weather conditiors it is not possible to read data and humamors, will allow distributed
location control, will reduce costs with operation and maintenance, considerably reduces
configuration time.

Prgect 7.14 Development of SCADA system for the Natural Gas Natidiransportation
System

This project does nopropose the construction of new natural gas transmission pipelines
and/or related installations but is a national project to modernize the entire National Natural
Gas Transmission System. The project aims toemoze the natural gas transmission
infrastructure, which must be supported in the coming years by the development of a high
performance and flexible SCADA system, by modernizing the hardware and software
architecture, by migrating to a decentralized atelture, with control distributed over
organizational administrative units. structure SNTGN TRANSGAZ SA.

Prgect 7.15 Upgrading of GMS Isaccea 2 and GMS Negru Voda 2 to achieve the
bidirectional flow on pipeline T2

t N22SO0 20 (A 2yodbuntiedzE OSF FyR [/ 2yaidlydl

The project envisages thmaodernization of the natural gas measuring stations SMG Isaccea

H YR {aD bS3aNMz +2RN H (02 SyadsaNBE (GKS 0ARANDB
Bulgaria on the T2 transit pgine. The measuring stations will be equipped with a

separation/filteringinstallation and a measuring installation. This project does not propose
the construction of new natural gas pipelines.
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Image18. Modernization of SMG Isaea 2 and SMG Negru Voda 2 in order to achieve bidirectional flalxeon
T2 pipe(source:TYNDR021-2030

Prgect 7.16. Upgrading of GMS Isaccea 3 and GMS Negru Voda 3 to achieve the
bidirectional flow on pipeline T3

Project location: Tulcea and Consiarcounties.

The project envisages the modernization of thetural gas measuring stations SMG Isaccea

o FYR {aD bSaN¥z +2RN o (2 SyadaNBE 6ARANBOGAZY
on the T3 transit pipeline. The measuring stations will beigoed with a separation/filtering

installation and a measurg installation. This project does not propose the construction of

new natural gas pipelines.
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Imagel19. Modernization of SMG Isaccea 3 and SMG Negru Voda 3 in ordehi®ve bidirectional flow on the
T3 pipe(source:TYNDR2021-2030

Prgect 7.17. TNS interconnection to GNL Terminal, located at the Black Sea shore
t NE2SO0 f20FrGA2yY [/ 2yaidlyidl O2dz/ie

The building of a natural gas transportation pipeline, of about 2%kiength, from the Black
Sea shore and up to pipelines T1 and T2
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Image20. NGTNS interconnection at the LNG Terminal located on the Black Seéscomsé: TYNDRO021-
2030

Prgect 8.1 Upgrading of the natural gas storages*S u—e JV(E *SEUW SUE v Jo Ju(

¢KS LINRP2SOG Gl 1Sa LXFOS Ay . Af OQuilldmMiBedher | y R
following:

x Upgrading ofthe groupd SLIF NI A2y X YSI adz2NBYSyYyid YR RNEA
X Systematization and upgiéng of the natural gas aspiration / discharge pipeline system
and upgrading of the cooling system in the compression system of Butimanu;
x Upgrading of39injection / extraction drills;
Boring of 4 new drills;
x New natural gas transportation pipeline (11 kS 6SSy GKS
the compression system in Butimanu

x

z A

(2NI 38 Ay

ax

Prgect 8.2.Increase of the natural gas underground storage capacity of sherage
( ]o]SC Jv 'Z E <§5]
¢CKS LINRB2SOG Gl 1Sa LX I O@linklyte befolowiigS UG A > 52 2 /

x Gas Compression Station;

x Expansion of gas drying and measurement installations;

x Upgrading of 20 injection / extraction drills;

x Interconnectond DKSNOSUGA aid2N}r3IS gAGK ¢b{T
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X Gas inactive stock;

Prgect 8.3.New natural gas underground storagadility in & o0S] V]
The goal of the project is to develop a new underground storage facility in M@skern
Romania (the Moldavia region).

Conversion ito an underground storage facility of one or of several depleted fields amongst
the following: Pocole JU  }u v «3]JU d} JE 8] }J&E A] v]X

The project will include the following:

Natural Gas Compression System;

gas drying and measuremeinistallations;
Technological installations injection / extraction drills;
Boring of injection / extraction drills;

Starage facility interconnection to NTS;

Natural gas inactive stock

X X X X X X

Prgect 8.4.Increase of the natural gas underground storage capacity of the storage facility
Jv A ®u e+ 0 ~dE ve]oA v] «

The goal of the project is the development of the existing undamgdostorage facility in
NEU.. o0

The project will include the following:

38drills;
48,6 Knof adduction pipes
8 drill groups
19,2 Kncollecting pipes
3 compression units;
2 gas drying units
Separation and measuremeimstallation(ISM);
Renewable eergy production system
X Connection to the National Natural Gas Transmissy@teth(NTS
All these developments will be made in the current perimeter of exploitatiomathouse

X X X X X X X X
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Image21. Major natural gas storage project®epogazsource:TYNDP021-2030

Project 8.5 Storing unit- %o } u u (= reengineeringand development of natural gas
Hv EPE}uv *S}E P ( ]o]SC ]Jvd EPu DuUE -

The goal of the project is teeengineerand develop the natural gas underground storage
facio]SC ]Jv d EPYu DUE -
The project willmainly consist in the following:
x Central gas plant (gas compression and drying units, bidirectional gas measurement
commercial panel, adjacent facilities);

X New storage collector;
X upgrading
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Image22. Major natural gas storage projects %o } u L @oerce:TYNDR021-2030

2.3. Physical changes arising from the implementation of the Plan and which will
take place during the various stages of implementation.

The physical changes resulting frahe implementation of the projects included in the
DEVELOPMENT PROGRAM OF THE NATIONAL GAS TRANSPORT SYSTEM FOR THE PEH!
2021 t 2030 (TYNDI are varied in type or size. Taking into account the diversity of the
includedprojects, as well as their curremariable level of implementation/detailing, an exact
description of the physical changes that will occur as a result of the implementation of all
projects cannot be made at this time, they will be detailed later at &well of evaluation of

each project.

At the same time, regarding the overaY NDR2021-2030, it appears that the most important
factor regarding the physical changes is the construction of the new natural gas transmission
pipelines, being planned severalidred km of new pipelines withirné strategic projects.

Theplanningand execution of natural gas transmission pipelines is carried out according to
the Technical Norms for thplanningand execution of natural gas transmission pipelines
approved by ANRErder no. 118 of 2014. Below arerse relevant aspects of the specific
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technical elements in the design and execution of natural gas transmission pipelines, as they
were provided by Transghz

Components of natural gas transmission pipelines (C@miGhe following:

a) a) the pipe, buried pplaced in the air, made up of pipes, bends, curves, reductions,
tees, crosses, flanges, etc. of steel joined by welding and the elements of the
corrosion, passive and active protection systems of COTG;

b) b) valvespressure repressor/dischargers, liquidpsgators and siphons located on
the COTG route through welded joints or flanges;

c) c¢) COTG cleaning and inspection installations: stations for launching and receiving
inspection and/or interior cleaningdevices;

d) d) crossings, underground or aerial, of nalusaurban obstacles

Work corridor when building a pipeline

The execution activities of the COTG are organized on a work corridor whose width is
established according to:

X pipe diametermeasured on the outside of the arntbrrosion protection coating of
the piping;

X the nature and relief peculiarities of the land in the area of the work corridor;

X the particularities of the technologies for carrying out the works and the technical
characterstics of the machinery and equipment used for the execution of COTG.

In the case of applying the open ditch execution technology of COTG, the width of the working
corridor is determined by the need to ensure convenient widths for its following stripsisar
spaces:

x the working space intended fananipulation ofthe bulldozer to cover the ditch;

X the earth storage space resulting from digging the ditch;

x the free safety space between the edge of the ditch and the earth resulting from the
excavation, in ordeto avoid the collapse of the edge of the ditch and the occurrence
of work accidents;

x the ditch in which the pipe is located, which must have the configuration of the cross
section chosen conveniently according to the consistency of the soil in whech it |
executed and must be dimensioned so that the distance betweerndiesvgalls and
the outer surface of the pipe is at least 200 mm. to avoid the deterioration of the
corrosion protection coating when launching and placing the piping in it;

x the free safetyspace between the edge of the ditch and the assembled piping or
secion of piping;

4(E}u _d Zv] o o uvse }( KA'E «]Pv v A& ps]}v_U dE veP I 1iTi
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x the working space occupied by the launcher with the mast inclined above the piping;

X the safety clearance between the first and the second launcher, necessary when one
of these launchers moves to change its position on the COTG route;

X the spae necessary for the transport of pipes and other components of the COTG
and for the movement of machinery and work equipment along the COTG route;

X the storage space of the vegetal ortit layer, as the case may be.

In order to establish the width ohe working corridor, the adoption of the dimensions of

the underground location ditch of the COTG and the standardization of the works regarding
the excavation are usetthe information provided in Annex 8 of NT no. 118/201I¢he work
corridor for the consuction of the pipelines.

In the parts where the COTG tewrosses forest, viticultureend/ or fruit-bearing areas,

are provided by the project, in correlation withe conditions imposed by the owners or
administrators of the lands and with the ternmaposed for the execution of the COTG, all
possible measures to reduce the width of the work corridor and protect the environment,
such as:

a) the location of the work cordor in the free spaces between the foresiticultures
and/ or fruit-growing areas omn the nonforested areas or without forest vegetation,
S0 as to avoid their deforestation;

b) performing manually or with light machinery and equipment the works necgdsar
the realization of COTG:

o manual coverage of the COTG and reduction of the widthevfvorking
corridorwith the width of the space intended for handling the bulldozer;

0 storage of the vegetal or fertile layer in the free spaces from orchards,
vineyads or forests and diminishing the width of the working corridor with
the width of the sp@ce with this destination;

o tracking by launching the launchers used in the execution of the COTG and
reducing by up to 30% the width of the space required for pligose.
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Image23. Working corridor scheme for COTG executiothwominal diameter up to 300 (inclusivgpurce
Transgaz, 2020)
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Image24. Working corridor scheme for COTG execution with nominal diameter ovefs80@ce Transgaz,
2020)

Table5. Extract from NTho. 118/2014 ANNEX 8 Characteristics of the work corridor for the execution of
COTG
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The characteristic size value for COTG with:

The characteristic size for the work corridor

De d 168,3 mm
219,1 d De d 323,9mm
355,6 d De d 508 mm

559 mm d De d 711 mm
762 mm d De d 914 mm
De = 1016 mm

De = 1219 mm

De = 1422 mm

Working corridor dimensions

Width of bulldozer handling space Lc, m 2,0 2,4 29 | 3,0

The quth of the space for the earth in the | 1, 15| 25| 30| 37| 40| 50| 55

excavation Lc,,m 3

The width of the safety clearancelcs, m 0,5

Ground width of the ditch for COTG Lg, 0,9 1,3 |1 20| 22| 28| 32| 4,0
The width of the safety clearance L, m 0,5 0,6 0,7 08| 1,0
The width of the launcher handling space Les, m

d) 3,6 6,0
The width of the space for the plant layer Lez,m 12 1,7 | 25 5,0 7,0
Width of safety space Lcs, m - 0,3

The width of the launcher travel space Lco, m - 2,4 2,7 4,7
Width of removal of the vegetal layer L, m 88 9,0 | 13,5| 150| 16,0 | 17,0 | 19,0 | 25,0
The total Wdl)dth oftheworking  corridor Lg, m 10! 11 16 20 21 29 24 30

(approx.)

Dimensions of the COTG ditch

Variant of the transverse profile of the ditch

a) S1 S2 S1
iround width of the ditch for COTG  Lea, 09 109 (13 |20 [22 |28 |32 |40
Bottom width of the ditch for COTG Ls, m 2Dec © 12 | 14 | 18 | 19| 2,3
The total depth of the ditch  hs, m his+Dec © 1,45 | 1,62 | 1,80 | 2,14 | 2,40
Depth of undeveloped area ht, m - 0,8 -
Excavation volume for COTG

Depth of vegetation removal hy, m 0,3

Width of removal of the vegetal layer Lc, m 2 9,0 13,5150 (16,0 | 17,0 | 19,0 | 25,0
Th I f the plant | Vsy, | 2,

mseb)vo ume of the plant layer removed Vs 2 270 | 4.05 | 450 | 4.80 | 5.10 | 5.70 | 7.50

Excavation volume for the COTG ditchVs, m®? L 1,26 | 2,08 | 2,47 | 2,65 | 4,41 | 5,46 | 7,56

46



DEVELOPMENT PROGRAM OF THE NATIONAL GAS TRANSPORT SYSTEM FOR THEOBERIOD 2021
Appropriateassessmenstudy rev02

The characteristic size value for COTG with:
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Total excavation volume Vis, m® ® :’ 40 |61 |70 |75 |95 |11,2|151

a) the transverse profile of the ditch corresponds to the details S1 or S2;

b) the volume othe removed vegetal layer, the excavation volume for the COTG ditch and the total
excavation volume are calculated for Ifrmm the length of the working corridor;

¢) Dcrepresents the outer diameter of the pipe, measured over the corrosion protectidatiog of

the piping, and B- the maximum depth of frost in the COTG location area;

d) the widths of the spaces will ltmensioned according to the types of launchers used for the

execution of COTG.

OBSTACLE CROSSINGS

The main obstacles that are cressby the COTG are: watercourses and roads, such as roads or
railways. The crossing of obstacles by the COTG can be daiieds underground.

Crossing watercourses

The constructive solution of the aerial crossings of the watercourses can be:

X selfsupporting, in which case COTG simultaneofusfils the function of natural gas
transmission equipment and the function of retance structure

X supported, in which case the COTG maifl¥fils the function of natural gas
transmission equipment, andts supporting structure ensures the mechanical
resistance and the stability of the crossing; the construction elements on whic& COT
rests can be of the type of consoles, spatial beams with lattice, suspended systems,
recommended only for crossings wi#tm opening of over 100 m, hobanate systems,
piles, trestle posts, pillars.

Underground crossings of watercourses can be executed:
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X bydirected horizontal drilling, made under the outflow of the riverbed, by the directed
drilling procedures recommended by &R 1594 or by other similar processes. The
underground crossing through horizontal directed drilling of watercourses can be used
only if the relief and the geological structure of the land in the crossing area are
favourablefor the accomplishment of thevorks specific to the directed drilling.
by placing the COTG in an open ditch, below the discharge level, with or without
ballast:

- if the underground crossing is made by placing the COTG in an open ditch, and the
weight of the COTG (with therrosion protection coating applied on the steel pipes)
is higher than the ascending, architneal force acting on the COTG, the crossing can
be made without ballasting;
- if the underground crossing is made by placing the COTG in an open ditch, and the
weight of the COTG, with the corrosion protection coating applied on the steel pipes,
is lower than the ascending force acting on the COTG, itesing is made with the
ballasted pipe.
The ballast elements can be made of reinforced concrete, reinforcedrete and pre
stressed concrete or other materials provided and justified by the PT of the COTG; when
establishing the ballast material, the aggsiveness of the crossed water will be taken into
account.

The laying of the COTG at the open ditches ingpen ditch will usually be done at a depth
of 50 ... 100 cm below the general discharge quota, considered from the upper generator of
the weighted COTG.

Crossing roads, railways and roads

Depending on the importance of the crossed communication routelegthgth of the crossing,
the technical characteristics of the COTG that crosses the communication route and the
technology of accomplishing theassing, the way of accomplishing the crossing is chosen:

x without placing the COTG in the protection tube, recoemded, because the
operation of the active corrosion protection system of the COTG is not affected,;
x with the location of the COTG in the protewt tube.

In exceptional and we|ustified cases, on roads open to public traffic, other thational
roads, COTGs may be located on or under the superstructure of bridges, viaducts and uneven
passages, based on an appropriate solution.

The stages oftte technological program of execution of a pipeline
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The technological execution program to bepéed for the construction of a new COTG or for
the realization of the intervention works on an existing COTG includes the following stages:

X

handing over the & by the designer to the executor/ builder, in the presence of the
investor;

ensuringaccess to the demarcated work corridor along the COTG route; includes the
technological operations through which the access ways to the COTG work corridor
are arrangedprepared and/ or verified,;

preparing the work corridor, making the arrangements for ¢lnganization of the site

and bringing on the work corridor the machinery and equipment necessary for the
realization of COTG;

the transport and proper storage of the lular material and of the components
necessary for the realization of the COTG, as aslbf the technological materials
destined for the realization of the COTG,;

preparation of the tubular material and COTG components in order to assemble and
make the pping; the stage includes technological operations from the following range:
manufactureof curves by cold plastic deformation, machining by cutting the ends of
pipes and components that are assembled by welding, making bypass pipes, if
necessary;

assemblyby welding of the pipes and components that make up the COTG,; the stage
includes the tehnological welding operations, but also the weldnetpted
operations, which affect the ends of the pipes and components that are assembled by
welding: cleaning and gling, centering, preheating and pestelding heat treatment,

if necessary;

implementaton of the COTG corrosion protection system; the stage includes, as the
case may be, the operations of applying the corrosion protection coatings to the
outside of the COG pipes and components, the operations of completing the
corrosion protection coatings the welded joints between the pipes and / or COTG
components, the operations of making the corrosion protection system elements
active COTG etc.;

carrying out excauwan works; the stage comprises all the operations necessary for
the construction of tle underground location of the COTG and the storage of the earth
resulting from the excavations;

manual or mechanized launch of piping sectors or sections in the undsrgraditch

of the COTG;

x assembly of components that are assembled by removable joints;
x coupling in the natural gas transmission system and filling the COTG with natural gas;

In case of intervention works on an existing COTG, without decommissioning it, this
stage also includes the operations of closing the section on which the intervention
works are done and the installation of the bypass pipe, which ensures the transport
of natural gas in the course of performing these works;

49



DEVELOPMENT PROGRAM OF THE NATIONAL GAS TRANSPORT SYSTEM FOR THEOBERIOD 2021
Appropriateassessmenstudy rev02

X covering the ditch where the pe is located, restoring the land on the work corridor
and putting it back into use;
x marking the COTG route

Carrying out excavation works

The volume of excavation work required for a buried COTG is determined by considering the
following requirements:

X COG is located under the frost zone, at a minimum depth of 1 m, measured from the
ground surface and up to the upper generator of the corrosion protection coating of
the piping;

X configuration and dimensions of the COTG laying ditch;

X the excavations for makg the pipe laying ditch are performed manually or
mechanized, so as to ensureetjeometry provided for the cross section of the ditch;

x Depending on the depth and the type of soil in which it is made, the walls of the laying
ditch will be vertical, rectagularditch or inclined/ slopingditch with triangular or
trapezoidal profile ad will be possibly consolidated, so as to completely eliminate the
possibilityof their collapse and accidents;

X in the places on the COTG route where the welded joints wigiXeeuted in position,
between the segments or sections of pipes formed on theugd, spaces with
sufficient width (welding holes in position) will be made in the laying ditch; SR EN
12732 recommends that the welding holes in position have: length 1.8istance
from bottom to COTG 0.4 m, and distance from side walls to COTG 0.6 m;

x the bottom of the laying ditch must be smooth to ensure a continuous placement/
support of the COTG,; if the ditch is made in areas with stony ground, which could
damage the caosion protection coating or if the diameter of the COTG is greater than
or equd to DN700, before the launch of the COTG on the bottom of the ditch a layer
of sifted earth or sand, with a thickness of -1Ih cm;

x the laying ditch must be dry, otherwise ngmaes must be taken to remove excess
water before launching the COTG

The excaation works necessary for the underground location of the COTG and for the
realization of underground crossings of communication routes, lakes or watercourses,
irrigation cands, protected areas can be performed by the directed drilling procedures

recommended by SR EN 1594 or by other similar procedures.

Assembling pipes and components to make the pipeline
The pipes and other components that make up the COTG can be assembled by
a) non-removable joints: melt welded joints, pressure welded joints;

b) removable joints: flange joints, threaded joints
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The assembly and mounting of the pipeline wire in the ditch in the final position will be done
depending on the conditions offeredy the land, respectively on the constructions and
installations encountexd on the pipeline route as follows:

X on sections (maximum two doublets) joined by electric wire welding on the edge of
the ditch and launching into the ditch in the final position;

X pipe by pipe (for concrete pipe) and launching into the ditch in thd foaition;

x the assembly of the pipe wire in the ditch in the final position will be done by welds
executed "in position" in position pits.

For the assembly of pipes and other qmoments of COTG piping, melt welded joints are
mainly used, made by the fowing melting welding processes, named and coded according
to the recommendations of SR EN ISO 4063 or by combinations thereof.

COTG welded joints are performed only on the basigualified welding procedures, the
welding procedure representing, in ardance with the provisions of SR EN ISO 15607, the
specified sequence of actions to be followed in the case of welding, including reference to
materials, to preparation, preheating,necessary, welding method and welding control, post

- weld heat treatnent, and welding equipment to be used.

The personnel involved in carrying out the welding works for the execution of the COTG must
meet all the legal requirements regarding the qfiedition and authorization.

Pipeline launch
The launch of COTG in the umgeund ditch can be done only after:

x assembly operations by ground welding, of the pipes and components that make up
the segments or sections of the COTG piping;

X operations for cheking the quality of welded joints and operations for repairing any
defectsof these joints;

X operations for completing the corrosion protection coatings/ insulation in the areas
of the welded joints between the pipes and/ or COTG components and checking the
continuity of the insulation;

X excavation and ditch preparation works COTG laying

The installation of the pipe will be done by placing it in the previously dug ditch, using mobile
launcher type cranes. Changes in direction, both horizontally andcaéyt will be achieved
by hot bending curves and cold bending cutves

Covering the pipduilt underground
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COTG launched in the underground ditch is covered with earth, manually or mechanized,
complying with the following requirements:

X any hard bodies asting in the earth recovered from the ditch digging must not
damage he corrosion protection coating of the piping;

x if the laying ground is stony, COTG is first covered with a layer of sifted earth, applied
in successive substrates, compacted separatehich will exceed by at least 15 cm
the upper generator of the anticansive insulated piping, after which the ditch is filled
with earth from digging;

X it is forbidden to maintain or put in the ditch and to cover with earth the components
of wood materialused for supports.

In the case of COTG located in agricultural lamdi®r covering the COTG, all the works
necessary to restore the vegetal layer, to bring the land to the initial profile and to fertilize
the soil will be carried out. For COTGs locaiadcsloping land, where there is a danger that
the COTG laying ditch Wichannel rainwater, obstacles will be provided to prevent the
entrainment and removal of land covering the COTG.

The quality of the welded joints of the COTG is checked during theitxeof the welding
operations and after the realization of the weldigints.

Tests of mechanical strength and tightness of the pipe

COTG executed and launched in the underground ditch is subjected to the pressure test to
verify its mechanical strengtthe pressure test is performed after the grounding of the COTG,
in order to reduce the influence of temperature variations on its development and results.

The pressure test is doubled by the leak test.

The fluids used to perform the pressure and tightnessts shall be prescribed in the PT of

the COTG and shall be chosdor each section of piping to be tested, according to: the
characteristics of the COTG pressure regime, the internal volume of the COTG section to be
tested, the location class of the g¢am, the ambient temperature in the season in which the

test is peformed, the requirements regarding work safety and environmental protection
during the test, etc.

The fluid usually used to perform the pressure test is water, but if the hydraulic pectesi
is not feasible, the pneumatic pressure test can be perfam

The COTG leak test is performed after the pressure test, which certifies that the mechanical
strength requirements are met, based on a qualified test procedure.
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Marking the route of the pipeline
The COTG route is marked with terminals provided wihosts, which are located:

x from place to place, along the COTG routeute terminals;

X at the direction changes on the COTG routkrection terminals;

X at both ends of the underpasses IBOTG of the communication route€rossing
terminals;

x at the intersections of COTG with other pipes, arrangements or underground
installations- intersection terminals;

X in other places specified in the PT of the CO3j&cial terminals

The main techigues of execution of the COTG

The construction works of COT@lwecessarily involve the usual techniques, specific to the
works of clearing the land, deforestation (as appropriate), summary preparation of sites,
excavations, constructieassembly of theipeline, respectively of technological landmarks
(valve statbns, etc. .).

In the following we will insist on some specific general elements, as follows:
A. Excavation

The excavation works will comply with the prescriptions NT118/ 2013 by which thevifadio
requirements are foreseen to be observed:

x for the lands in the plain and hill areas, where the coarse material is missing (large
stones), the horizon of vegetal soil is stripped and temporarily stored, the excavated
soil will be used for backfillingnd the vegetal soil will be used fabinding

x for the lands where there are limestone rocky rocks in plates-dftbm, which appear
locally, on the surface of some hills or in slopes bordering the hills at the border with
the flat areas (fields), thborizon of vegetal solil is stripped and temporatorage ,
following that the excavated rocky soil, before being used for backfilling, is shredded.
After backfilling, the topsoil will be used for cover.

The excavation works will be mostly mechanize@ddition to the use of regular excavators
(Beawer type) of medium tonnage, in more sensitive areas (fooaébur, areas with excess
moisture, in the vicinity of residential areas) will be used smaller capacity excavators and
backhoe loaders.

As a particudr element, in this stage, the excavation oéfttiitch will be possible with the help

of an excavator with rotating buckets that ensure significant working yields that require a high
speed of advancement of the fronts, significantly reducing working tifiles.use of such a
machine has the advantage afaking a clearly delimited ditches, with stabilized walls,
without affecting the proximal soil layers, and the excavated soil is crushed, being easier to
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use when closing the trench, allowing easier compacitioa shorter time and with reduced
mobilizaton of equipment and machinery. The stack of excavated soil is momsglye
constructed, occupying a lower footprint. In this case, plugging the ditch can be done with a
medium capacity backhoe.

Thus, even ithe operating costs are higher (transport, site, operation by specialized
teams, depreciation, etc.), the impact on environmental factors is lower, this technological
solution being a more advantageous alternative related to project implementationngav
significantly lower impact on environmaeatitfactors.

For excavations in hard to reach areas, the impact on the environment will be minimized and
the dimensional restriction of the work strip will be reduced, using spider type excavators.
With the hep of these machines, the ground will peepared for the access of the pipeline
launchers, and at the end of the works they will participate in the ecological restoration.

In some places, the digging of the ditch will be done manually, in the area o$ectemn of
some pipe networks or in theimmediate vicinity. The excavation will be carried out so that
the pipe can be placed below the frost limit, ensuring a distance of at least 1m between the
ground surface and the upper limit of the pipe.

B. Realizdion of embankments

Some sectors of theute may require earthworks to be carried out, especially in areas where
the pipeline route runs on a contour line, but also in perimeters with increased instability of
the land.

The earthworks will involve the camgction of an opening ditch, anthen the geometric
structure of the works will take over the elements of conformation of some quarries, with
angles to ensure the stability of the slopes. Excess excavated material will be used locally as
backfill materiafor erosion witnesses or concaieis.

C. Carrying out directed horizontal drilling

In order to reduce the impact on the environment (especially in the case of crossing
watercourses), but also to avoid malfunctions in the areas of intersection of trangpdrt
communications (CF, modern&eoads, etc.), the solution can be adopted of directed
horizontal drilling.

The directed drilling process adopted for carrying out the excavation works ensures the
realization of a continuous underground channel, with tcoled route, with sufficient
dimensions and with the consolidated wall, which allows the introduction of COTG without
damaging the corrosion protection coating and without generating mechanical stresses of
inadmissible intensity. .
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A pilot drilling is pgformed from a position pit; the ieship drilling machine makes, with the
help of a highpressure jet drilling suspension, a tunnel.

The drilling rig (mixture of water, bentonite and additives) dislocates the soil, transports the
dislocated material intdhe pits, supports the microtunnednd reduces friction. After the
drilling tool reaches the target pit, successive enlargements are made, by rotating and pulling
the widening head through the pilot tunnel until a suitable diameter is reached for puiang t
pipe. Immediately after the lagnlargement, a calibration head is mounted behind which the
pipe to be drawn is fastened. The drilling suspension also acts as a lubricant between the pipe
and the walls of the microtunnel. The threlgmensional locatiomf the drilling head is based

on the transmission of data by a transmitter mounted in the drilling head to a data receiver,
so the depth, position in the longitudinal axis and inclination of the drilling head can be
located exactly.

D. Carrying out the apssings of thewvatercourses with the ballasted pipe in the open
ditch.

When crossing the cadastral watercourses, the mounting depth of the pipeline will be below
the discharge rates established by the Hydrological Study.

For the river sectors to be crossbeg an open dith, the works will be carried out during the
periods of minimum flow rate (dry periods), the works thus having a minimum of
development in sensitive areas.

At this type of crossings, the level of the upper generator of the pipeline badléstated at
least 0.5 m below the level of the general outflows of the crossed watercourse.

For water crossings by digging in an open ditch, the ballast coefficient of the pipe is 1.20 +
1.45 for the crossing of running waters and 1.10 for the crossirgjaginant wates. When
designing the underpasses of watercourses, the value of the design factor provided in art. 70
(3) of the Technical Norms for the design and execution of natural gas transmission pipelines
approved by Order of the President of ANRE X8, accordig to the location class in which

the pipeline is located.

The technology for the execution of the underwater crossing is the following

- the pipes that will form the swsrossing wire are concreted in the prefabricated polygon
(concreting gation), accorahg to the concreting detail (ballasting);

- the concrete pipes are transported to the crossing section;

- itisjoined by welding, on the shore, the pipe sections that form the crossing wire, isolated
and concreted in the station;

- the filler wdds areconcreted on the shore, after they have been insulated;

- thereturn curves of the crossing (those in the vertical plane) are mounted by welding; the
curves are also insulated and the welds complete;
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- simultaneously with the previous operations, thecavation of the pipeline ditch is
carried out up to the level provided in the project;

- the pipe is launched into the ditch by firing, from the opposite bank, and with the help of
launchers.

After the execution of the crossing works, the configurationhaf bankswill be brought back
to its initial shape and condition.

At the end of the works, most of the lands will be returned to the natural / economic circuits,
in charge of the contractors responsible for execution, including the stages of environmental
restoraton and ecological reconstruction, until they are brought to their initial state.

An exception in this case is the surfaces that cross forest surfaces, at the level of which, from
the work corridor, a COTG monitoring strip will be kept. For eaofegt, the possibility of
planting shrub species with shallow roots is analyzed, thus contributing to the reduction
(cancellation) of the technological corridor and the restoration of the-dmo-cenotic
functionality of the forest massifs, thusncellinghe fragmentation phenomena.

In order to restore the location on the COTG roukevelling compaction, fertilization
operations are performed and the fertile layer stripped uncovered at the beginning of the
works on the pipeline alignment and stored segt@ly s performed.

After finishing the pipe assembly works, the ditch will be covered with the soil resulting from
the excavation, the fillings being made manually, in successive layersl& @@ until the
upper generator of the pipe is covered with 8. Each layer is compacted separately. The
rest of the filling will be mechanized in layers of&Dcm, well compacted. The compaction
of the fillings will be done with the hand and with the mechanical hammer at the optimum
compaction humidity through gariable number of superimposed passages over each layer.

The resulting excess land will be spread in the areheotvork corridor or will be transported
and stored in places established with the authorities in the area for reuse. (backfilling of
neighbourngareas and covering unevenness/ potholes in the area

Once the morphological restoration operations of the sites are completed, the vegetal soll
layer will be laid, vegetal remains (debris) processed primarily, with the role of germination
propagationof the initial phases (prproject). Sowing, overseeuj and replanting of wood
species will be carried out, as appropriate. Items temporarily relocated or removed will be
returned to the site or rebuilt.

2.4. Natural resources necessary for the impletaéion of the Plan (water
sampling, renewable resouisenonrrenewable resources, etc.);
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Construction projects for new natural gas transmission pipelines will have direct effects on
the consumption ohatural resourceson water resources used for spraying work fronts and
conducting technological tests, aggates for concrete production andaltast piping, wood,
energy (including electricity and fuels), organic matter (plant debris, organic fertilizer and
chemical amendments) and biological material (seeds, seedlings, etc.) needed in the stage of
ecologicaleconstruction of the affected perigters, others. The natural resources needed to
implement each project will be detailed in the EBX procedures, as they differ from project

to project.

2.5. The natural resources that will be exploited within thet@cted natural area
of community inteest to be used in the implementation of the Plan;

Natural resources exploited within the protected natural areas crossed by these objectives
will not be used, these resources being provided by the executor with ¢$isarance of all
technological normsrad respecting the legislation in force. The need to exploit resources can
be identified and evaluated at the project level.

2.6. Emissions and waste generated by the projects in the Plan (in water, in air, in
soil, onthe surface where the waste is stojeahd the way of their elimination;

During operation, the transport of gases is carried out in a closed, airtight system (under
pressure) and can generate an insignificant impact only in accidental situations, iduertper
handling/ storage of substaes used or due to poor waste management.

During constructionair quality may be affected by emissions of atmospheric pollutants such as
nitrogen oxidessulphuroxides, carbon oxidesnd volatileorganic compounds, davy metals
from means of transport and construction machinery. The main pollutant emitted into the
atmosphere during the execution phase will be solid particles (total suspended partich3
with a wide dimensional spectrum, inclug particles with egivalent aerodynamic diameters
0St 26 wmMRMI10), ¥mitted during the earthworks, results from excavations, loading
unloading activities of construction materials, etc.

During operation, the objectives achieved will not be a sourqa@$sure on air quél.

The water quality can be affected during the execution of the construction works by: the
excavation works that are carried out for the laying of the pipes, the accomplishment of aerial
crossings works or sutrossings of watercoses or potential acdental pollution.

Under normal operating conditions, the transit of natural gas through the pipeline shows no
sources of pollution for the body of water crossed. Natural gas, even in the event of technical
damage or accidents, will @snto the atmosphergnot polluting the watercourse. The measures
taken to weld the pipe sections do not create conditions that allow gas losses. For emergency
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situations, the pipeline is provided with alarm systems and sectioning valves that allow the
natural gas circulatiom the pipeline to be stopped and implicitly in the underpass area until the
defect is remedied.

During the operation of the installations that form the natural gas NGTNS, only domestic
wastewater will result as a result of theurrent activities carriedut by the personnel
involved in its operation.

Significant quantities of waste will result during the construction period and will consist
mainly of construction material waste, respectively excavation earth, construction rahteri
waste, metal waste, woadMost of the resulting waste is ndmazardous.

During the operation period, relatively small quantities of waste are generally estimated,
taking into account the specificity of the activities. The proposed works will be mad&ewt
materials, resistanto time, which will not require frequent replacements.

2.7.Land use requirements necessary for the execution of major projects in the Plan

The strategic projects in thBEVELOPMENT PROGRAM OF THE NATIONAL GAS TRANSPORT

SYSTEM FOR THE PERI@D ¢ 2030 (TYNDR among others, aim at the design and
execution of new natural gas transmission pipelines, these being considered the elements
with the greatest impact potential. oprotected natural areas of Community interest, taking
into account their conservan objectives. Next we will present the main technical and
environmental protection criteria related to the design and execution of new pipelines.

Technical and environmera protection criteria used to select the pipeline route

At least the following éteria are used when choosing the route of natural gas transmission
pipelines (COTG):

x the size and importance of areas and objectives with significant human
agglomerations Housing, offices and production halls, hospitals, schools or
kindergartens, culturaand leisure areas, railway stations, bus stations and airports
and the estimated volume of expenditure involved in ensuring the along the COTG
route);

x the size andmportance of the areas and objectives on the COTG route that impose
protection measuresrad the estimated volume of expenditures involved in protecting
them or diverting the COTG route to avoid them;
the size and importance of the areas on the COTG ruiitie natural conditions or
protection status that impose special technical conditions dre texecution,
operation, inspection and maintenance of the COTG and the estimated volume of
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expenses involved in meeting these conditions or deviating from the CQR& to
avoid them :

- natural obstacles and areas with rugged relief

- obstacles repremnted by the components of the hydrographic system:
watercourses, waterfalls, irrigation canals, ponds and lakes

- areas at high risk of: floods, landslides, seismmovements

- areas with corrosive soil, unstable soil or high frequency of fréleae c\cles,
which require ballasting or anchoring works of COTG or land consolidation

the size of the areas or obstacles to be crossed by the COTG and the estimated volume
of expenditure related to the construction, use, inspection and maintenance of the
crossngs or involved in the diversion of the COTG route

the size of the areas on which the COTG route is parallel to the route of other pipelines,
power lines, roads orailways and the volume of expenditure involved in such
parallels

the category of land usen the COTG route, the urban or outside the city borders
location of this land, the number of landowners affected by the route and the
estimated volume of expense®lated to obtaining the owners' agreement and
temporary or permanent occupation of the ldron which COTG is located

x the length of the COTG route and the maximum level difference on its youte
X the access routes available on the COTG route and/ or trenerf the construction

or extension of access roads for the execution, operation, inspeeind maintenance

of the COTG and the estimated volume of costs involved in providing access routes to
the COTG during its normal yse

the possibilities to provideghe necessary utilities for the execution, operation,
inspection and maintenance of the C®Tand the estimated volume of expenses
related to the provision of these utilities

Technical and environmental protection criteria used when crossing watercourses

The design of the crossing of a watercourse by the COTG is based on the following studies

X X X X

topographic studies in the crossing area

hydrological studies of the watercourse in the crossing area

geotechnical studies in the riverbed and on its bankshasase may be

information on the hydrotechnical works in progress and which are provided in
perspective in the crossing area

Also, the choice of the crossing variant must be based on a comparative teebcocelmic
study of the technically possible lstions for the crossing, which should take into account,
for each of the considered solutionthe following:
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X technical difficulties and costs related to the execution of the crossing
X the necessity, difficulty and costs related to the accomplishmenthef works of
stabilization of the banks, of crossing the protection dams, of the diversioheof t
watercourse, of the protection of the environment or other hydrotechnical works that
the accomplishment of the crossing implies
x durability of the crossing, tliculty and costs involved in carrying out inspection and
maintenance works during the normase of the crossing
The following categories of data are taken into account when designing watercourse
crossings

x the characteristics of the crossed watercourslee flow regime and the degree of
stability of the riverbed, the configuration of the ban&sd the flood limits, the free
height to be ensured under COTG during the periods when the water level is high (to
allow navigation, movement of possible objefitsating etc.)

X COTG characteristics crossing the watercourse: outer diameter De, the sigel fr
which the pipes are made

X actions to be taken into account when designing the crossing: maximum operating
pressure of COTG MOP, mass loads (weighpippés and corrosion protection
coatings) and those produced by wind, snow, frost, etc., loads caustxt leffect of
temperature, seismic action accidental; the action exerted by performing pressure
and tightness tests

X environmental conditions in whicthé crossing is made: the nature of the land where
the underground COTG is laid in the crossing areagthistence of shore protection
works or other hydrotechnical constructions, the need to protect the COTG against
destructive mechanical actions: anchuagiships, accidental fall of heavy objects from
ships, the existence of other crossings in the vicjnihe existence of adequate
storage places for the excavated material, the action of restrictions related to the
protection of the fishbed, underwaterdta and fauna, the forecast for the bottom of
the riverbed during COTG operation , the existence ofabglpits in operation
upstream or downstream of the crossing

Technical criteria used to cross roads, railways and roads

Crossing of communication roeg, railways and roads is made taking into account the
conditions imposed by the administrator or owrafrthe respective communication route, in
compliance with all legal provisions.

When designing the underpasses of communication routes, the valtieeoflesign factor
provided in Annex 21 of the Technical Norms for the design and execution of natural gas
transmission pipelines approved by the Order of the President of ANRE no. 118/2013,
according to the place where the crossing is located and the itapoe of the

60



DEVELOPMENT PROGRAM OF THE NATIONAL GAS TRANSPORT SYSTEM FOR THEOBERIOD 2021
Appropriateassessmenstudy rev02

communication route being crossed. The provisions of STAS-A3i@erpasses of railways
andpipelines are also observed.

2.8. The additional services required by the implementation of the Plan, respectively
the way in which accessing thesdddional services may affect the integrity of the
natural areas of community interest

No details are knen at this time regarding the additional services required. These will be
detailed at the technical project level. Based on the information presentiua
implementation of projects iMYNDRloes not involve the provision of additional services to
increasethe impact on protected natural areas.
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2.9.

Duration of construction, operation, decommissioning of Plan projects and staggering the implementation period of Plan
projects

The known elements of the strategicojects are presented in the followingble

Table6. List of the main projects proposed by Transgaz SAYBDR2021-2030

Project | Name of TYNDP Reasoning / Project importance Summary of technical features Project's development stage
code project
7.1. The develomnent in x  Provides the adequate natural gas transportation capacity | x Envisages developments of the natural gas
Romania of the Natural between the crossborder interconnection points 8G and transportation capacities between the Romanian
Gas National RGHU, to increag the interconnection degree to an Europea natural gas transportation system and the similar
Transportation System level; Bulgarian and Hungarian systems, consgstn
on Bulgaria- Romania- | X Provides natural gas transportation capacities for the building new natural gas transportation pipedis,
Hungary- Austria capitalization of natural gas from the Black Sea on the Cent }vv §] vP §Z W} ]J}E d Zv}o}P
channel (BRHA) European markets. GMS Horia.
X The project has been included in the updated list of commor
interest projects, published in November 2017 as appeimlix
Regulation 347/2013.
7.1.1 Stage | The result of the implementation of BRHA ProjeBtage | is the BRHA project phase | includes the following objective FINALIZED

assurance of the physical capacity of a permanentrdsitional

flow between theinterconnections with Bulgaria and Hungary,
ensuring the following natural gas transportation capacities
transportation capacity to Hungary of 1.75 bil. mc/year, respectivi
1.5 bil. mc/year to Bulgaria.

Project BRHA Stagesld Supply Safepyroject.
Project's classification in international plans

x  PCI project (first list): 7.1.5;

x  PCI project (second list): Stage I: 6.24.2;

X

iT_ £ of
length;
dZE P ¢ }Ju%E **]}v S §]}ve

] 81 v u%o - Z +C+S u (]S85
compression aggregates (one functioning and on
reserve), with the possibility to ensure the
bidirectional ga flow

EtW} b YH&ATIRM in
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Project | Name of TYNDP Reasoning / Project importance Summary of technical features Project's development stage
code project
x  PCI project (third list): Stage I: 6.2421
x  PCI project (fourth list): Stage |: 6.241lpartof$§Z ~'E}p
projects providing for the stagby-stage increase of the
capacity of the bidirectional transport channel Bulgaria
RomaniaHungaryAustria (presently known as
ROHUAT/BRHA), which will allow 1.75 bil. mc/year during t
first stage, and 4.4 bimc/year duringhe second stage, with
the possibility to takeover even new resources from the Blag
Sea during the second stage".
X TYNDP ENTSOG 2020:-FRB8
7.1.2. | Stage ll The result othe implementation of BRHA ProjecBtage Il is the

assurance of the physical capacity of a permanent, bidirectional
flow between the interconnections with Bulgaria and Hungary,
ensuring the following natal gas transportation capacities
transportationcapacity to Hungary of 4.4 bil. mc/year, respectivel
1.5 bil. mc/year to Bulgaria.

Project BRHA Stage Il is a commercial project.
Project's classification in international plans:

PCI project (first list)l.1.5;

PCI project (second list): Stage II: 6.24.7;

PCI project (third list): Stage IlI: 6.24.4

PCI project (fourth list): Stage II: 6.24.% % &S }( §$Z
projects providing for the stagky-stage increase of the
capacity of the bidirectioal trangort channel Bulgaria
RomaniaHungaryAustria (presently known as
ROHUAT/BRHA), which will allow 1.75 bil. mc/year during t
first stage, and 4.4 bil. mc/year during the second stage, wit
the possibility to takeover even new resources from thackl
Seaduring the second and third stage".

X  TYNDP ENTSOG 2020:-ARR&22

X X X X

Stage Il consists in the achievement of the following
objectives:

x ii_ /£ 07 @Hdtia pipeline, 50 km in length;
X  The increase of the three compression
8 S]}ve~W} Je}JEU ] 3] v :u%d
each system an additional compression aggregat]
X Increase of the gas measurement system existing
GMS Horia.

The final implementation
decidon will be made onlyf
the project is commercially
viable.
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Project | Name of TYNDP Reasoning / Project importance Summary of technical features Project's development stage
code project
7.2. Development on The project proposes the developmenrt Romanian territory of a | The main objective of this investment is the building o] The building permit was
Romanian | territory of | natural gas transportation infrastructure, from the Black Sea shol natural gas transportation telescopiipeline between | obtained. The final investment
the Southern Channel | up to the RomaniafHungarian border. Tuzla and Podisor08.3 km long, connecting the naturq decison is expected.
for the takeover of ) o ) gas resources available on the Black Sea shore with {
natural gas from the Project's classification in international plans BULGARHROMANIAHUNGARAUSTRIA channel, TRANSG;AZ t;]as. taken the
Black Sea shore X PCI project (second list): 6.24.8: thusly ensuring the possibility of natural gas transport gtzl(:fr:grt‘hgretx:cl:t\i/oe:t;zirgﬁds
x PG project (third list): 6.245: towards Bulgaria and Hungausing the eX|§t|ng Giurgiu )
~ on the Firal Investment
x  PClproject (fourth list): 6.24.4 3 "Pipeline Black Sea shore | Ruse WBZ poP E] - t5zegedgwith Hungary) Decision taken by the
W} J-}E ~ZKe 8} § | JA @ §Z v SuE o A connections. Concesionairesgfthe
J(82Z M E}ptho }( %o E}i Se %o BIBAGEVP ( The pipeline consists in: perimeter of Neptun Apa
increase of the capacity of tHadirectional transport channel ) q Nebtun Deeb Waters
BuIgaia—RomaniaHungaryAustria (presen_tly known as _ X Section I, Black Sea shoramzacea, 32.4 km long, éoswnfhi(Blazk oo p
ROHUAT/BRHA), Whlch will allow .1.75 bil. mc/year during t Aloo z A T 86_ ~ Eifiie Ju & :
first stag.e,. gnd 4.4 bil. mc/year during the second stage, wit capacity of 12 bil mc/year_;
e e w4 1B | cton 1, Angaceaw) |} & s s
- o . . Z A T 06_ ~ HBAretér anf technical
X The list of conditioned priority projects, elaborated as part of capacity of 6 bil mciyear:
CESEC;
X TYNDP ENTSOG 2020:-FrR3&2
7.3. Interconnection of the | x Creates a natural gas transportation channel between the | Stage | x  FINALIZED

national transportation
system with the
international natural
gas transportation

markets in Bulgaria, Romania and Ukraine, in the situation
where the new interconnection between Greece and Bulgari
is performed,;

X Isaccea interconnection, location A.T.U. Isaccea;
X Z *S}E S]}v }( E OlewKvwSS¥%o]% ¢
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Project | Name of TYNDP Reasoning / Project importance Summary of technical features Project's development stage

code project
pipelines T1 and X  The transportation agreement afferent to tleapacity of Stage Il X
reverse flow Isaccea Transit Ipipeline has expired on October 1st 2016; as of gas

year 20162017, the transportation capacity of Transit 1 X h%PE&E ]JvP }( 8Z A asTonPrespmhe
pipeline is sold by public sale, according to the European co Station, including té Technological Junction (TJ)
on allocation mechanisms of capacities in the crossborder ~lolss U o} § v s§Z ulv]escE
interconnection points ad on NAER Order 34/2016; hv]s ~ XdXhXe *Jo]*s U & ]o
X  Physical reversible flows will be able to be supplied in Negr X t}&EIle § 82 AJ+S]vP c v E v] d
s} 1 %}]vsU }E JvP 8§} 8Z & «u]JE u Junction, loc& ]Jv XdXhX s v]U &
1938/2017; X h%P& ]JvP }( 8z E]eS]vP Kv ¢4
X Creates the possibility to takeover in the Romanian Station, including the Technological Junction (TJ)
transportation system of natural gas fod in the Black Sea, to Kv «$]U o} § v §Z uJvles& {
capitalize them on the Romanian and on regional markets. hv]s ~ XdXhXe Kv «5]U HoHv
Project's classification in international plans
x  PCI project (second list): 6.15;
x  PCI project (third list): 6.24.20i §Z "' E&}u%o }( %0 E
providing for the stagdy-stageincrease of the capacityf the
bidirectional transport channel BulgarfRomaniaHungary
Austria (presently known as ROHUAT/BRHA), which will allg
1.75 bil. mc/year during the first stage, and 4.4 bil. mc/year
during the second stage, with the possibilitytakeover even
new resairces from the Black Sea during the second and thi
stage".
X TYNDP ENTSOG 2020:-FRA9.

7.4. TNS developments in | The performance of this project will improve the supply with natu| x The building of a new natural gas transportation | For the construction, the
North-Eastern gas in NortkEastern Romaniahé necessary pressure and the %]% o]v E 611U Wv ii  EU ]tv| foreseen completion deadline
Romania, for the natura gas transportation capacity of 1.5 bil mc/year will be 'Z & +S]U {ioXi lu o}vPV 8$Z o0 {istheyear2021.
improvement of the ensured in the interconnection point between the natural gas will be largely pard¢l to the existing pipelines DN
natural gas supply of | transportation systems of Romania and of Republic of Moldavia. ATl Kv ¢'&] E 3]
the area, as well as to X  The building of a newatural gas transportation
ensure transportation Project's classification in international plans pl)lpellne DNVYOO, Pn 55 bfil:, |n\tt1e direction |
capacities to the . z & PE]EE viu OJX'n lu 0}VPV 3
Republic of Moldavia X TYNDP ENTSOG 2020:-FRB7 -qg %o O §Z /AE]*8]VP % ]% O}V ]

in§Z 'Z Et>%& v] « S]}vV
X  The building of a new Gas Compression 3yste

Kv «3]U A]8Z v ]Jves o0 %}A E
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Project
code

Name of TYNDP
project

Reasoning / Project importance

Summary of technical features

Project's development stage

compressors of 4.57 MW each, one active and o]
reserve;

The building of a new Gas Compression System
DKSNNSUI{IA I ledpbvieRof 9:1¢ MW, 2 a
compressors of 4.57 MW each, one active and or]
reserve;

7.5.

Amplification of
bidirectional transport
channelBulgaria
RomaniaHungary
Austria (BRHA stage 3)

In the hypothesis where the transportation capacities necessary
the capitalization of the natural gas from the Black Sea on the
CentratWestern European markets exceed the transpdaat
potential of theBRHA Phadéchannel, TRANSGAZ has planned t
development of the central channel, which practically follows the
layou of some pipes from the actual system, but which presently|
function at inadequate technical parameters for a main pipeline.

The projets are collected on the updated list (List 3/2017) of the
common interest projects, as an Appendix to Regulation 3473201
included in position 6.24. 1% dzy RSNJ 4 KS yI Y$§
providing for the stagéy-stage increase of the capacity of the
bidirectional transport channel BulgarRomaniaHungaryAustria
(presently known as ROHUAT/BRHA), which will allowkil.75
mc/year during the first stage, and 4.4 bil. mc/year during the
second stage, with the possibility to takeover even new resource
from the Black Sea during the second and third stage".

The development of this natural gas transportation
channel supposgthe following:

X
X

For optimization and efficacy purposes, the channel h
been divided in two projects:

1. The provision of reversiblewt on the Romania
Hungary interconnectigrwhich states:

X

Restoration of existing pipelines belonging to NT$
Replacement of existing pipelines belonging to T1
with new pipes o building new pipelines, installed
in parallel to the existing ones;

The development of 4 or 5 new compression
systemswith a total installed power of about 66
82,5MW;

Increase of natural gas transportation capacities
towards Hungary by 4.4 bil mc/year.

bS6 yIliGdzNIt I a GNIg/aL
| | (cBafiach NRf | OF 2K intledgthdzii
Two new natural gas compression systems, locat
along the pathway.
dE~ A 0}%u vd 3A v Kv «§]
Rehabilitation of pipeline sections;
Replacement oéxisting pipelines with new ones,
with greater diameters andperating pressure;

Two or three new natural gas compression systel|

The accomplishment of this
project depends on the
evolution of the capacity
requirement, respectively on
the results of the gploration
processes / exploitation of the
natural gas depositin the
Black Sea or in other eshore
perimeters, and a final
investment deidon will only
be made when the additional
capacities requirement is
confirmed by reservation
agreements and contds.
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Project | Name of TYNDP Reasoning / Project importance Summary of technical features Project's development stage
code project
7.6. New developments of | The goal of the project is the creation of an additional point to X Natural gas transportation pipeline, of about 25 ki The buildingpermit was
NTS in order to takeover the natural gas supplied by the submarine exploitation in length and DN 500 in diameter, from the Black| obtained.
takeover of natural gas| perimeters in the Black Sea Sea shore and up to the existing international
from the Black Sea natural gas transportation pipeline T1. The execution works are in
shore. X Transportation capacity1.23 bil mc/year progress.
Project'sclassification in international plans Estimatel term of completion-
} L year 2021
x  PCI project (third list): 6.24.2®@ LJ- NU 2 ¥ UKS
providing for the stagéy-stage increase of the capacity of the
bidirectional transport channel Bulgaf@omaniaHungary
Austria (presatly known & ROHUAT/BRHA), which will allow
1.75 bil. mc/year during the first stage, and 4.4 bil. mc/year
during the second stage, with the possibility to takeover eve
new resources from the Black Sea during the second and th
stage".
X TYNDP ENTSOG QOPRA~964
7.7 Interconnection Reinforcement of the degree of interconnectivity between the The analyzed option to export natural gas to Serbia is| Building Permit pending

RomaniaSerbia-
interconnection of the
Natural Gas National
Transportation System
with the similar
Serbian natural gas
transportation system

natural gas transportation systems in the EU member states and
increase of the energetic security in the region.

Project's classification in international plans

X TYNDP ENTSOG 20PRAN-1268

take the natural gas from the future BRHA pipeline
(Stage ).

The project presumes to build a new natural gas
transportation pipeline, which will ensure the
connectionbetweenthe main naural gas transportation
pipelinest . wi ! Q yR GKS a2l NR
in Serbia.

The project will include the following:

X Building a new interconnection pipeline on the
RA NB O xMokrin,wfSbplit (97 km in length,
out of which about 85 km on Romanian territory
and 12 km on Serbian soil, with the following
features:

o tNB&a&adNB Ay

.wl oL

54 bar (PN RHA63 bar);

issuance.

Foreseen commissioning
deadlineq year2023
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Project | Name of TYNDP Reasoning / Project importance Summary of technical features Project's development stage
code project
o Diameter of the interconnection pipeline
DN 600;
o0 Transportation capacity: max. 1 bil.
Smdan (115 000 Smc/h), press. in
Mokrin: 48,4 52,5 bar;
o Transportation capacity: max. 1.6 bil.
Smc/an (183 000 Smc/h), press. in
Mokrin: 45,4 49,9 bar;
x  Erection of a natural gas measurement system
(located in Romania).

7.8 Upgrading of GMS X The project is undertaken tiulfil the requirements ofhe Building of two new natural gas measurement system| GMS Isacee1- finalised
Isaccea | and GMS Interconnection Convention for Isaccea | Interconnection Pg| replacing the existing ones. o
EPEM s} i concluded with PJSC Ukrtransgaz, Ukraine, on 19.07.2016 Foreseen commissioning

GKS LYGSNO2yySOiGAz2y [ 2y @Sy Inthecase of GMS Isaccea |, the system will be built | deadline- 2021 for GMS Negru
Interconnection Point, concluded with Bulgartransgaz, Bidgq within the existing system, and in the caseGMS Negry + 2 RN ™
on 19.05.2016 +2RN mMZ Ay I t20F04A2y Of
Project's classification in international plans
x TYNDP ENTSOG 2020:-NR&77
7.9 Interconnection of the | x The projecioffers the increase of the degree of X The building of a natural gas transportation Transgaz has elaborated the

natural gas national
transportation system
with the Ukrainian
natural gas
transportation system,
on the direction

'Z E 48ijret

interconnectivity of the natural gas national transportation
network to the natural gas European network, by the
interconnection of the TNS with thgkrainian natural gas
GNF yaLR NIl GA2y aeaidSkesiery

Project's classification in international plans

X TYNDP ENTSOG 2020:-N%6

CI

pipeline, #6km in length, and its afferent
install G A2y &z 2y {KScIRe;NSB (
X  The building of a crosshder gas measurement
system;
X ¢KS FYLEAFTAOIGAZY 2F
compression systems, if necessary

Prefeasibility StudyThe
project is subjected téhe
performance of the strategic
project 7.4.

The foreseen completion
deadline- year 203, but is
subject to the establishment of
the parameters for the
interconnection point and on
the implementation diagram of]
the project on Ukrainian
territory.
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Project | Name of TYNDP Reasoning / Project importance Summary of technical features Project's development stage
code project
7.10 Development / The goal of the project is to create new natural gas transportatio] x The buildilg of a natural gas transportation @fine | The project is in an incipient
Upgrading of natural capacities or to increase the existing ones and its afferent installations, on the Hoga S R A § stage, only the Feasibility Stud
gas transportation Aurit direction; beingcompleted.
infrastructure in X  The building of a natural gas transportation pipeli
North-Western FYR AG& FFFSNBy(G Ayail| The projectwill be developed
Romania aSRASUdz ! dzZNA G RANBOG A 2| considering te major
X The building o& natural gas transportation pipelin{ importance projects already
and its afferent installations, on the Huedint S U running, which will be
direction; performed on Romanian
X The building of a natural gas compression systen| territory (BRHA gasoduct (7.1.
aSRASUdz ! dzNRA G al NBI otS FEINTe N,
pipeline (7.2), the Romanian
interconnection pipeline with
the Republic of Moldavia (7.4.),
7.11 Increase of the naturk | The project is performed in order falfil the obligations x  The building of a natural gas transportation pipelil The progct is in an incipient
gas transportation undertaken by the Memorandum on the coopeici for the and its afferent installations; stage, only the Feasibility Stud
capacity of the performance of the Vertical Corridor, conded between SNTGN | x  The building of a newndercrossing of the Danube| being completed, the
RomaniaBulgaria Transgaz SA, Bulgartransgaz, DESFA SA, FGSZ Ltd. and ICGB| X Amplification of GMS Giurgiu. capacities to be developed par]
interconnection, on of this project will be set out
GiurgivRuse direction subsequently, based on which
the final technichsolution
being elaborated.
7.12 EastringtRomania The EASTRINGoject, promoted by EUSTREAM, is a bidirectiona Interconnection bidirectional flow gasoduct, with an Feasibility study elaborated.

flow pipeline for Central and Southastern Europe, with the

purpose of connecting the natural gas transportation systems in
Slovakia, Hungary, Romania and Bulgaria, to gain access to the
natural gas deposit the Caspian region and in the Middle East.

EASTRING will offer the most profitable, direct transportation roy
between the gas platforms in the West of the Europearodrand
the Balkan Region / Eastern Turkeyn area with a very high
potential to provide gas from various sources.

annual capacity betwen 225.500 GWh and 451.000
GWh (about 20 bil mc and up to 40 bil mc), which
connecs Slovakia to the external EU border by Bulgar
Hungary and Romania.

X

Stage Fwill ensure a maximum capacity of 20 bil
mcl/year;

Stage Hwill ensure a maximum capacity 40 bil
mc/year.

Foreseen completion deadline
year2027 for Stage 1 year 203
for Stage 2.
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Project
code

Name of TYNDP
project

Reasoning / Project importance

Summary of technical features

Project's development stage

With this possibility to diversify the transportation routes, as well
the supply sources, the safe supply of the entire region will be
ensured, mainly to the Soutkast European countries.

Project's classification in ietnational plans

x  PCI project (third list): 6.25.1:
X TYNDP ENTSOG 2020 (EastRogania): TRA-655

7.13

Monitoring, control
and data acquisition
system for cathodic
protection systems
afferent to the Natural
Gas National
Transportation System

The implementation of the acquisition, command and monitoring
systemfor the cathodic protection system will provide increase
durability and safety in the exploitation of transport pipelines, a
simple operation of a complex protection system of the pipelines
with reduced maintenance expenses.

The system will provide iafmationon the pipeline's electrical
safety, as well as for the intrinsic cathodic protection (without
external cathodic current source), providing information in certair
points or sections, for a restrictive rectification of the dispersion
currents to alernative current induced in the pipeline.

Thecentralized cathodic protection system will provide
the opportunity to setup, monitor and clear and pige
remote operation of the system's interest points, will
eliminate data reading costs, will avoid sitiaas where,
due to adverse weather, data reauj is impossible and
human errors, will allow assigned control of locations,
will reduce operating and maintenance costs and will
considerably reduce the configuring times.

Transgaz has elaborated and
endorsedthe Feasibility Study.

Foreseen commissioning
deadline: year 2023.

7.14

Development of
SCADA system for the
Natural Gas National
Transportation System

The upgrading of the natural gas transportation infrastructure my
be supported, in the following yesy by the development of a top o]
the range, flexible SCADA system, by the upgrading of the hardw
and software architecture, migrating towards a decentralized
architecture, with the control distributed on organizational
administrative units, accordingtthe SNTGN TRASGAZ S.A.
structure.

The project will include the following:

X

Analysis of the possibilities to optimize the SCAD
system's architecture;

Upgrading/replacing, at national/territorial SCADA
control rooms of morally and physically obsolete
hardware equipment;

The provision of a hawdare / software capacity
reserve, at the level of national/territorial SCADA
control rooms;

The additional integration of about 170 MAS
(Measurement Adjustment Systems), functional g
TNS level;

The provision of a coimuous transmission and
monitoring inreal time to the national and
territorial SCADA dispatch rooms of the relevant

and necessary technological parameters as part

Feasibility study pending
development

Foreseen commissioning
deadline: year 2023.
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Project | Name of TYNDP Reasoning / Project importance Summary of technical features Project's development stage
code project
TNS objectives, for the monitoring and operation
TNS under safety, efficiency and epowimental
protection conditions;
X  The ntegration of new local automations, which
will be commissioned by 2022;
X  The installation of systems of the SCADA Intrusig
Detection System LAN SCADA type;
x  The installation of a simulation and PMS (Pipeling
Monitoring Software) system or a NSfMetwork
Software Management) system;
X  The identification and provision of technical
solutions regarding the security of industrial data
network where the data acquisition and control
systems are installed,;
X  The analysis of techratopportunities regarding
the designing and creation of an emergency
dispatch room.
7.15 Upgrading of GMS To provide the bidirectional flow at the border with Ukraine and | The GMS Isaccea 2 will be fitted with a The projects will be developed
Isaccea 2 and GMS Bulgaria on the transit pipeline T2, the upgrading of natural gas | sepaation/filtration installation and with a depending on the market
Negru Voda 2 to U *HE u vS ¢«Ce*3S ue 'DN /e 1 v 'D” E H measurement installation. demand assssment result$or
achieve the must. o . .| the interconnection points
bidirectional flow on The GMS IS_aCC?E P Eu §} ! A_‘] 0o (183] ocated on T2 and T3 pipelines
pipeline T2 separatlon/flltrz_zltlon |n§tallat|on and with a on transportation direction
measurement installation. BulgariaRomaniaUkraine (the
7.16. Upgrading of GMS To provde the bidirectional flow at the border with Ukraine and | The GMS Isaccea 3 will be fitted with a trans-Balkan channel)
Isaccea 3 and GMS Bulgaria on the transit pipeline T3, the upgrading of natural gas | separaton/filtration installation and with a
Negru Voda 3 to U *HE u vS ¢«Ce*S ue 'DN /e i v 'D” E H measurement installation.
achieve the must. }
bidirectional flow on The GMS Isaccee PEp s} 1 AJoo (188
pipeline T3 separation/filtration installation and with a
measurement installation.
7.17. TNS interconnection to| Will provice the takeover of natural gas from the Black Sea shorg The building of a natural gas transportation pipeline, @ The project is in its incipient

GNL Terminal, located
at the Black Sea shore

using a GNL terminal.

about 25 km in length, from the Black Sea shore and
to pipelines T1 and T2.

stage.
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Project
code

Name of TYNDP
project

Reasoning / Project importance

Summary of technical features

Project's development stage

The capacity rrd design pressure of thpeline will be
established depending on the natural gas quantities
available at the Black Sea shore.

Table7. List of the natural gas storage projects, proposed WNDR021-2030cu detailing the known technical elements

Project | Name of project / Project goal Proposed upgrading actions Development
code Operator stage
Operated by N.G.N.S. ROMGAZ-SASUE 0 P « « S} E P €E v Z WK'es Wo}] 8] "Z>
8.1. Upgrading of the The goal of the project is to increase the daily | The prgect will include the following: The project is
natural gas storge supply capacity of natural gas from the storage if x Upgrading of the groups separation, measurement and drying during its
system's Jo JLE 3] ptkofEGmillign me/day and to Jves o0 §]}ve ]Jv ]Jo JuE 3]V desigiing phase.
infrastructure in provide an increased degree of exploitation safel x Systematization and upgrading of thatural gas aspiration / Foreseen
Jo JUE 8] discharge pipeline system and upgrading of the cooling system inl completion
compression system of Butimanu; deadline: 2025
X Upgrading o889injection / extraction drills;
x Boring of 4 new drills;
x New natural gas transportation pipeline (11 km) between the stor
Jv ]Jo JUE 8] v SZ Ju% E e**]}v «C*3S u ]v
8.2. Increase of the The goal of the project is the addition to the The project will include the flowing: The project is in
natural gas natural gas storage system's infrastructure in X Gas Compression Station; its incipient
underground storage | 'Z E e« Spidvidé operating conditions at the | x Expansion of gas drying and measurement installations; stage.
capacity of the capacity of 600 million m3/cycle x Upgrading of 20 injection / extraction drills; Foreseen
storage facility in X Interconnectionof & E 8] *3}E P A]8Z dE~V compktion
'Z E 3] x__Gas inactive stock; deadline: 2026
8.3 New natural gas The goal of the project is to develop a new x Capacity of about 200 million m3/cycle; The project is in
X
X

underground storage

facilityin & o8] v/|

Moldavia)

underground sbrage facility in NortkEastern
Romania (the Moldavia region).

Conversion into an underground storage facility
one or of several depleted fields amongst the
followingW W} }o v]U }u v «S]JU d}
Davideni.

Injection capacity of about 1.4 million m3/day;
Extraction capaity of about 2 million m3/day.

The project will include the following:

X
X

Natural Gas Compression System;

gas drying and measurement installations;

its incipient
stage.
Foreseen
completion
deadline: 2029
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Project | Name of project / Project goal Proposed upgrading actions Development
code Operator stage

x Technological installations injection / extraart drills;

x Boring of injection / extraction drills;

X Storage faility interconnection to NTS;

X Natural gas inactive stock;

8.4 Increase of the The goal of the project is the development of the| The project will include the following: The projectis in
natural gas SEA&GAY3T dzy RSNENRdzy R § x 38drils its incipient
underground storage | by increasing its capacity from 900 million X 48,6 Kmof adduction pipes stage.
capacily of the m3/cycle to 1550 million m3/cycle (a 650 million | x  8drill groups Foreseen
storage facility in m3/cycleincrease), the increase of the injection | x 19,2 Knof collecting ppes completion
N EuU o0 capacity by 4 million m3/day, to a total of 10 X 3compression units deadline: 20B.
(Transilvania) miIIion. m3/day, _the increase of the extraction X 2gas drying units

capacity by 4 million m3/day, to a total of 12 X Separatiorand measuremeninstallation(ISM);
m|II|on. m3/day, byncreas_:lng the compression x Renewable energy reproduction system
pa}paglty, a new.surfage natrstr.ucture for 59, X Connectiorto the National Natural Gabransmissiorsystem(NTS.
g‘:gg'gnt/;ﬁﬁgg?n d_rllls,fb(_)rmg Ef new_dnlls, etc_: x Development and modernization of thetoragewill be madein the
. - point o VIew, the project consi current perimeter of exploitation.
in drilling new wells, creating a modern surfa
infrastructure compliantwith the requirements of
European safety and controta;dards, expanding
gas compression installations and modernizing &
optimizing existing separation and fisc
measurement facilities.
Operated by %o JUPCE ¢ 7
8.5 Storing unit- The goal of the project is teeengineerand This project's main objectives are: The project is

%o UUE
reengineerand
development of
natural gas
underground storage
facility in Tagu
DUE -

develop the natural gas underground storage
FILOAfAGE Ay ¢NNHdz adzNB
technical conditions and to increase the
performance of the supplied services, especially
the context of he actual dynamics of the natural
gas market.

¢tKS RS@St2LIYSyid LINRB2S(
declared in 2013 a Common Interest Project (CIH
by the EuropearCommittee. The project is

AyOf dZRSR 2y GKS /2YY2y

X

X

To increase the storage facility's flexibility by increasing its daily
injection and extraction capacity from the present average of abo
1.7 milion mc/day to about 3.5 million mc/day after the
implementation of stage 1 of the project, respectively tamab5
million mc/day after the implementation of stage Il of developmen
The increase of the useful volume to 400 million during a first stag
(Stage 1), respectively to 600 million mc during a subsequent sta
(Stage 2).

The project will mainlgonsist in the following:

pending the
granting of the
Building Permit.
Foreseen
competion
deadline for
Stage | year
2023 Stage 2 will
start only after
the completion
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Project
code

Name of project /
Operator

Project goal

Proposed upgrading actions

Development
stage

force, in the NSI Gas corad(Central and Eastern
Europe region), bearing the reference no. 6.20.4

Central gas plant (gas compression and drying units, bidirectional
measurement commercial panel, adjacent facilities);

Newstorage collector;

upgrading;

of Stage 1
implementation.
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2.10. Activities that will be generatl as a result of the implementation of the Plan

The technical details, execution schedules and staff involved will be detailed at project level.
As presented above, the execution of gas transmission projects primarily involves the
construction and instiation of existing or new corridors natural gaartismission pipelines,
construction of natural gas compression stations, repair and refurbishment of existing
infrastructure, maintenance work.

Potential developments subsequent to the implementation of fAlan include, but are not
limited to, the followng:

x extending the connection of distributors to the NGTNS and extending the gas
distribution networks

X increasing the number of localities connected to the national network

X attracting new development progs/ investors

2.11. Existing characteristics dfa Plans/ Programs, proposed or approved, which
may generate a cumulative impact with the Plan which is in the evaluation procedure
and which may affect the protected natural area of Community interest

Regarding the cumulative impact of the plan, it is necessary to examine the plans and
strategies that can create the premises for investments and imganerating interventions

at the level of Natura 2000 sites intersected by the elemenBYiiiDPas welas other plans

and strategies at national level, such as transport, energy, mineral resource extraction, etc.,
which may have a cumulative impact by affecting Natura 2000 sites that are designated for
the conservation of species and habitats of Communiigrest that could also be significantly
affected by theTYNDP

As the present study shows, tH&YNDRs not able to produce a significant impact at the level
of biogeographicalljarea on some species or habitats of community interest, so the analysis
is limited to the elements in the plans that intersect the community sites that will be
intersected and the infrastructure created through the analyzed plan.

Plans and projects that can generate cumulative impact with the analyY&Dmplan are

X General nager planfor transportin Romaia
X Large Infrastructure Operational PI@dOR 20142020

X Electricity transmission network development plan for 2@Q18)27
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X Romania's Energy Strategy for the Per@R202030 with the Perspective of the Year
2050

The analysis of the intersection of some sitesSTMNDRand by other projets within these

plans is presented in the chapter of the cumulative impact analysis. We remind you that the
scope of large infrastructure projects, such as roads, highways, railways, waterways,
overhead power lines, hydroelectric powelapts and hydroeldcic dams far exceeds the
level of impact ofTYNDRprojects. Execution projects for gas transmission pipelines create
temporary impacts, during the execution period, in some cases in the medium term, during
the regeneration of the habita affected by thework corridor. The period of operation of
these pipelines does not generate a significant impact within the intersected sites, so no
cumulative impact can be taken into account.

76



DEVELOPMENT PROGRAM OF THE NATIONAL GAS TRANSPORT SYSTEM FOR THEOBERIOD 2021
Appropriateassessmenstudy rev02

[Il.  Information on protected natural areas of communitierest
affected bythe implementation of the Plan

3.1. General information about the Natura 2000 network in Romania

The Natura 2000 network is a system of protected natural areas at European level, which includes two
major categories of areaSpeciaProtection Areas (FAs)and Sites of Community Importanc8Cs).

These areas aim to conserve rare, vulnerable or endangered animal and plant species and their natural
environment.

Special Protection Areg$PA are governed by the Birds Directive (Directive 2009/147/ EtBeof
European Parliament and of the Council38 November 2009 on the conservation of wild birds),
which details the avifauna species for which these areas must be designated and the criteria must
meet these areas.

Sites of Community Importance&sC) are g@verned by the Habitats Directive (Council ddtive
92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and flora), which
details species of animals (other than birds), plants and habitats for which these areas must be
desigiated and the criteria that these areas museet.

In Romania, these two legislative acts were transposed into national legislation by GEO no. 57/2007
approved with modifications by Law no. 49/2011. Sites of Community Importance were legislated by
Order ofthe Minister of Environment and Sustainablev@lopment no. 1,964/ 2007 and by Order no.
2,387 of September 29, 2011 (amending the Order of the Minister of Environment and Sustainable
Development No. 1,964/ 2007 on the establishment of the protected @dtarea regime of sites of
community importane, as an integral part of the European ecological network Natura 2000 in
Romania). The Areas of Special Avifauna Protection were legislated on by GoverngisahDe.

1284 of 2007 (regarding the declaratiohspecial avifauna protection areas, as aegnal part of the
European ecological network Natura 2000 in Romania) and completed by Governnuésibrdro.

971 of 2011 (regarding the amendment and completion of GD 1284/2007, regarding the declaration
of special avifauna protection areas, as an imé&gart of the European ecological network Natura
2000 in Romania).

Another aspect that is taken into account when designating Natura 2000 areas is the presence of
biogeographical regions. These are areas waatively homogeneous ecological conditiomsth
common characteristics. There are nine such regions in the European Union, of which five are also
present in Romania (see map):

- Alpine- which includes mountainous areas

- Continental which includes theentre of the country and suCarpathian areas
- Pannonian which includes the plains in the west of the country

- Steppc - which includes the lowlands of the southeast

- Pontic- which includes the area adjacent to the Black Sea
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Image25. Distribution ofbiogeographical regions in Romania

Each Member State acceding to the European Union is obliged to designate natural areas to be
included in this network. In 2007, Romania designated 381 Natura 2000 sites, bf Md@areas of
Special Avifauna ProtectiohX.89% of the country's surface) and 273 Sites of Community Importance
(13.21% of the country's surface), the total area of the network covering 17.84% of the total area of
the country.

The current situation of he Natura 2000 network

The Natura 2000 netork subsequently underwent several stages of extensions and changes. After
the latest changes (the version of existing limits in 2019 available to the Ministry of Environment), the
Natura 2000 network is as folis:

Sites of Community Importance. Thereeagurrently 435SCldesignated, covering a total area of
4,650,819 hectares. Of these, a number of 426 are designated on the land area of the country (the
rest are marine sites), with a total area of 4,045,192thexs, representing 16.97% of the national
territory.

Special Protection Area$here are currently 171 designat&®Ascovering a total area of 3,875,298
hectares. Of these, a number of 170 are designated on the land area of the country (the rest are
mairine sites), with a total area &,726,153 hectares, representing 15.63% of the national territory.

®Based on official information available from the European Environment Agency through EIONET
(European Environment Inforation and Observation Network)Central Data Repository
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Image26. Percentage of the area of Natura 2000 areas in the national territory at the level of 2007 and 2019
(terrestrial are)

Regarding the coverage of bemgraphical regions, within the Sites of Community Importance, the
region best represented as an area is the Alpine (43.6% of the designated area is located in this region),
followed by the Continental (34.5%) and Stepp®. (%).

13.7

5.4
2:9 \ 36
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Image27. Percentage of different biogeographical regions within Areas of Community Import&atie (

Regarding the coverage of biogeographical regions bySgherial Protection Areathe region best
represented as an area is the Contita (37.5% of the designated area is located in this region),
followed by the Alpine (30.4%) and Steppe (21.3%).
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Image28. Percentage of different biogeographical regions within Special Avifauna Protection 3R&as (
Regardig the use of existing land in the Natura 2000 Network, the analysis based on Corine Land
Cover (2018 version), we can see that the best represented are deciduous forests, Satleatl

(34.90%) and at the level 8PA$28.62%). The detailedgationis presented in the tables and graphs
below.

Table8. Share of different categories of habitats within Areas of Community Importe3Ck (

Land use within the SCI (based on Corine Land Cover 2018) Percentage
Discontinuous urban fabric 0.43
Industrial or commercial units 0.04
Mineral extraction sites 0.07
Dump sites 0.01
Sport and leisure facilities 0.03
Non-irrigated arable land 6.11
Rice fields 0.09
Vineyards 0.12
Fruit trees and berry plantations 0.27
Pastures 8.70
Complex cultivation patterns 0.85
Land principally occupied by agriculture, with significant areas of natural vegetation 2.05
Broad-leaved forest 34.90
Coniferous forest 11.96
Mixed forest 10.24
Natural grasslands 6.03
Moors and heath land 1.60
Transitional woodland-shrub 3.65
Beaches, dunes, sands 0.25
Bare rocks 0.25
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Sparsely vegetated areas 0.14
Inland marshes 6.07
Salt marshes 0.22
Water courses 2.32
Water bodies 1.93
Coastal lagoons 1.65

Table9. Share of differehcategories of habitats within the Special Protection Areas for AvifaBR&%

Land use within the SCI (based on Corine Land Cover 2018) Percentage
Discontinuous urban fabric 0.50
Industrial or commercial units 0.06
Port areas 0.01
Mineral extraction sites 0.11
Dump sites 0.01
Sport and leisure facilities 0.01
Non-irrigated arable land 15.87
Rice fields 0.40
Vineyards 0.21
Fruit trees and berry plantations 0.24
Pastures 12.11
Complex cultivation patterns 1.09
Land principally occupied by agriculture, with significant areas of natural vegetation 2.48
Broad-leaved forest 28.62
Coniferous forest 9.44
Mixed forest 5.12
Natural grasslands 4.76
Moors and heath land 0.77
Transitional woodland-shrub 3.34
Beaches, dunes, sands 0.26
Bare rocks 0.13
Sparsely vegetated areas 0.10
Inland marshes 6.77
Salt marshes 0.24
Water courses 2.24
Water bodies 3.31
Coastal lagoons 1.79
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3.2. Data on protectesitesof community interest that may be affected by the projects
in the Plan

In the analyze performed regarding the Natura2000 sites, the species and habitats of community
interest potentially affected by the implementation of the Plan, we will analyze separately the 2
development scenarios proposed BYNDR021-2030

(1) ~iDAminimum_ « v dnfcjudes projects for which the Final Investment Decision
(FID) has been taken @min an advanced state for making the Final Investment Decision.
Most of these projects have been analyzed and regulated, with information on the species
and habitats afécted. This information is extracted from existing environmental studies:
reports and appropriate assessment studies, environmental impact assessment studies,
and regulatory acts (environmental agreements). The information thus obtaineeds us
in the anaysis of this study, and in the drafting of conclusions. This scenario also includes
3 natural gas storage projects, not yet evaluated from the point of view of environmental
protection.

(2) ~7+ ~ } D A]upu_ -all profgcts included iTYNDPprojects fa which the Final
Investment Decision (FID) has been taken/ projects in an advanced state for FID taking, as
well as those for which the final investment decision is not in one from these stages of
development. This scenario includes the ewddd projectsSZ § & % E¥® }( $Z 7
minimum_ + v E]} v % E}i s« (JE Az] zZ 3z vVvA]E}vu v3 o
procedure has not started. Unassesgajects do haveneither completed feasibility
studies, nor technical projects at the start thfe environmentalassessment. They are
located at a lower level of accuracy, and there is only prior information on the purpose
and objectives of these projects. A special case between these projects is the Eastring
project, with code 7.12, with 3 different me options. Thelocation of these three
pipeline routes in the project is confidential, the necessary analyzes being performed by
the Owner, and the resulting data being included in the environmental analyzes.

It is important to note that the analyzes dithe results othese analyzes are possible only at the
level of known detail, and using the information received from the Holder, both location
information, which exists at a variable accuracy, and information on execution techniques.

Regarding the impa®n the Natura®00 network and on other categories of protected areas,
the main source of impact is the construction of sections of gas transmission pipelines,
respectively repairs and improvements on existing pipelines. Locating the work corridors for th
construction & new pipes, and the intervention corridors on the existing pipes is an exercise
meant to provide an overview, and by no means complete or exhaustive. These results cannot
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replace the more irdepth analyzes, which will be carried out at j@at level, in oder to obtain
environmental agreements.

Using the available spatial data, the potentially affected Natura 2000 sites were identified for the
Pominimum_ v "~} D AJupu_ e« v E]}X N} e e O &ternative, E 1}
representsthe current sitiation of the national gas transmission system. The current situation,
particularly complex and with many elements throughout the country, is not analyzed, being too
broad and outside the scope of this assessment.

In identifying the affectd sites, the aimwvas to intersect the spatial data with the official database

of protected areas, downloaded from the website of the Ministry of Environment, Waters and

Forests. In the previously regulated projects, the existing information at the leesladfiation

studies and environmental agreements were taken into account. In the case of projects for which

§8Z %E} HE (}E } 8§ Jv]vP §Z VA]E}vu v3 o PE uvsd Z « v}5 C
} D AJlupu_ « v E]J}U Al3Z}pud 3Z}Porhinimnym_ Jnari®)Z thetlocation

information was provided by the Holder, at a variable accuracgually only a precision at the

level of prefeasibility study, provided in order to perform the analysis of this study.

We also mention that in the invéory of interse¢ed areas and those in the vicinity, linear spatial
data were considered, without distinguishing between routes of new pipelines, new pipelines on
existing corridors and existing pipelines that will be refurbished, repaired or replaced.

We considered thentervention corridors exactly in the form received from the Owner
indicative routes, which will be adapted and completed at project level. In this way, the analyzes
presented in this study represent a cautious approach, taking intouatca maximum levieof
interventions, but at the same time unitary, in order to compare #malysidetween projects,

plan scenarios, planned projects and projects whose impact analysis has been completed, or are
already in various stages of execution.

In order to obtaina more complete picture, the following were highlighted:

- SChndSPAsntersected by the elements of major projects
- SChndSPAsn the vicinity of major project elements, at distances of less than 1.5 km

National andnternational protected areas (natumn@serves, natural and national parks, Ramsar
sites), either overlapping with Community or independent protected areas, have been
highlighted to obtain a complete picture.

Detailed analgis wasperformed only at the leel of intersected Natura 2000 siteNearby sites
were highlighted for study at the project level, or in case of changes in the design of strategic
project routes.

In the next section we present the inventory of all identified protected areas, groupextcicg
to the two scenarios, and acading to the intersection or location close to the strategic projects.
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Some protected areas are affected by the elements of several strategic projects. Most areas are
affected by only one of the strategic projects.

There are several ways in which protectadeas that intersect, or are close to, investment
elements can overlap:

- SCnd SPAin patrtial or total overlap, both intersected/ in close proximity to the elements of
the strategic projects both are mentioned

- SCland SPA in partial overlap, thentersection happens only in one of themonly the
intersected site is mentioned, the one that is not intersected is mentioned in the nearby areas

- Natura 2000 site CI,SPAor both overlapping) which includes a matal/ international
protected area- indicate the area included only if it is intersected, or at a distance of less than
1,5 km, as appropriate

- Natural/ National Park/ Geopark that includes, or is partially overlapping with Natura 2000 sites:
indicateeach type of protected area separagelas appropriate: intersected or at a distance of
less than 1.5 km

Due to the complexity of the analyzed Plan, the presentation of the situation of the intersection
and the protected areas nearby, it was decided to gem the two scenarios, grouped on
strategic projects, separately for the intersected areas, and separately for those nearby.

Table10. Community and national protected areas intersected by the elements of the meggects in
§Z D&éminimum_ ~ v E]}W

Project | Categoy | Coce Name
code
7.11, | SCI ROSCI0063 Jiu Gorge
7.1.2 | SCI ROSCI0129 North of the Western Gorj
SCI ROSCI0138 Bolintin Forest
SCI ROSCI0236 "SE ], e P
SCI RG500292 RuscaD }vS vf (E-Retezat Corridor
SClI ROSCI0385 dju]e E]JA E 3§ AndPridaca
SPA ROSPA0106 Oltul InferiorValley
Parc RONPAQ0933 Jiu GorgeéNational Park
Parc RONPA0929 f & , ce Pipasadr Geopark
7.2 SPA ROSPAO0039 DanubeOstroave
SClI ROSCI0022 Danube Canaries
Ramsar | RORMS0017 DanubeBugeaelortmac slands
site
SPA ROSPA0012 BorceaHorn
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Project | Categoy | Coce Name
code
Ramsar | RORMS0014 BorceaHorn
site
SCI ROSCI0319 & § &pmp
SPA ROSPAO0105 D}e+S]eValley
SCI ROSCI0131 KoS vD}e35]"hiciu
SCI ROSCI0043 Comana
SPA ROSPA0022 Comana
Parc RONPAQ0928 Comana Natural Pk
Ramsar | RORMS0008 Comana Natural Park
Site
7.3 SPA ROSPA0031 Danube Delta and Razi8inoe Complex
SCI ROSCI0162 Siretul InferioWater Meadow
SPA ROSPA0071 Siretul InferioWater Meadow
7.4 SCI ROSCI0059 Perchiu Hill
AP 2126VIl.1 Perchiu Wildife Sanctuary
SPA ROSPAO0138 W] SE c}0ydagdgeGileni
SCI ROSCI0364 D}o }JA Z]JA E 3SA v du%]o o
SClI ROSCI0378 ANE S ZIAE SA v W e v] v
SPA ROSPA0072 Siretul Mijlociuwater Meadow
SCI ROSCI0221 N E S fir@a\dalea llenei
AP 2551 AN @urike from Valea lleneWildlife Sanctuary
SPA ROSPA0150 Sarcat Podul lloaieaccumulations
7.6 SPA ROSPA0031 Danube Delta and Razim Sinoe Complex
7.7 SPA ROSPAQ0142 Teremia MareTomnatic
7.8 SPA ROSPA0031 Danube Delta and Razim Sinoe Complex

Table11. Community and national protected areas that i@ intersected, but are less than 1.5 km

AC (Elu &2z

0 u VvSe }( u i}@dEidhumsS "] vvSE ] YW

Project | Category Code Name

code

7.1.1, SCI ROSCI0296 | E RnkHills

7.1.2 SCI ROSCIO087 | ' ]"S Dpuv tGipaqgviha
SCI ROSCI0109 | d]Ju]epop] t 8 E D }A
SPA ROSPA0045 '"E ]"S Dpuv tGipagyiha

7.2 SCI ROSCI0353 | W «3-O&eni
Ramsasite RORMSO0017 DanubeBugea€dortmac islands
SClI ROSCI0343 | Th (}@E +8+ }( “"]0A}*3 % D}e3]
SCI ROSCI0138 | BolintinForest
SCI ROSCI0273 | The marine area at Capul Tuzla
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Project | Category Code Name
code
SPA ROSPA0076| Black Sea
7.3 UNESCO ROMABO0003 Danube Delta Biosphere Reserve
Ramsasite RORMSO000]1 Danube Delta
SCI ROSCI0065 | Danube Del
SCI ROSCI0162 | Siretul InferiolWater Meadow
SPA ROSPAO0071| Siretul InferiolWater Meadow
7.6 UNESCO ROMABO0003 Danube Delta Biosphere Reserve
Ramsasite RORMSO000]1 Danube Delta
SCI ROSCI0065 | Danube Delta
SPA ROSPAO0031| Danube Delta and Razi8ine@ Complex
SPA ROSPA0019| Dobrogea Gap
SCI ROSCI0215 | Cheialurassic Reefs
7.7 SClI ROSCI0402 | Sanandrei Valley
SClI ROSCI0115 | Satchinez Swamp
AP 2740 SatchineSwamp Reserve
SCI ROSCI0287 [/ 2 Yt 2 Udz al NB
7.8 UNESCO ROMABO0003 Danube Delta Biosphere Reserve
Ramsasite RORMSO000]1 Danube Delta
SCI ROSCI0065 | Danube Delta
8.5 SCI ROSCI0342 | ¢ NNHdz adzZNBEU C2NBai
8.4 SClI ROSCI0333 | { NN NaAS¢l! MY Sy AU aSI R2

Table12. Community and national protected areas intersected byelements of the major projects in

GKS & 52 alEAYdzYé {OSYyIlI NRZ2Y
Project | Categoy | Coce Name

code

7.1.1, | SCI ROSCI0063 | Jiu Gorge

7.1.2 | SCI ROSCI0129 | North of the Western Gorj
SCI ROSCI0138 | Bolintin Forest
SClI ROSCI0236 [{ GNBA | | 0S3
SClI ROSCI0292 |wdza O a®lyNB@wgal Corridor
SClI ROSCI0385 ¢ AYAU wWAOSNI 6SisSSy wdg
SPA ROSPAQ0106 | Oltul InferiorValley
Parc RONPAOQ933 | Jiu Gorge\National Park
Parc RONPA0929 (ol NI | F GS3dzt dzA 5Ay 2 &l dzN

7.2 SPA ROSPAO0039 | DanubeOstroave
SCI ROSCI0022 | Danube Canaries
Ramsar | RORMSO0017 | DanubeBugeaeortmac islands
site
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Project | Categoy | Coce Name
code
SPA ROSPAO012 | BorceaHorn
Ramsar RORMS0014 | Borcea Horn
site
SClI ROSCI0319 | C S (i Swamp
SPA ROSPAO0105 | a 2 & (i AMalléysS |
SClI ROSCION3 | h f (i SayZA&Dd ACBICIUS |
SCI ROSCI0043 | Comana
SPA ROSPA0022 | Comana
Parc RONPAQ0928 | Comanad\atural Park
Ramsar | RORMSO0008 | Comana Natural Park
site
7.3 SPA ROSPAO0031 | Danube Delta and RaziBinoe Complex
SCI ROSCI0162 | Siretd Inferior Water Meadav
SPA ROSPAO0071 | Siretd Inferior Water Meadow
7.4 SCI ROSCI0059 | PerchiuHill
AP 2126/VII.1 Perchiuwildlife Sanctuary
SPA ROSPA0138 |t A I (I NI c¢{ D2 Xil2Hignk
SClI ROSCI0364 (a2t R2 @I wA @SNJ 6 RamarS Sy
SCl ROSCI0378 |SiretwA GSNJ 6 S 6SSy t I UOIY
SPA ROSPAO0072 | Lunca Siretului Mijlociu
SClI ROSCI0221 |{ N NN franN®&IéaJenei
AP 2551 { N NN dramN&IéafeneReserve
SPA ROSPAO0150 | Sarca; Podul lloaieAcvumulations
7.6 SPA ROSPAO0031 | Danube Delta and Ram-Sinoe Complex
7.7 SPA ROSPA0142 | Teremia MareTomnatic
7.8 SPA ROSPAO0031 | Danube Delta and Razi8inoe Complex
7.5 SCI ROSCI0130 | Oituz- Ojdula
SCI ROSCI0037 | Ciomad- Balvanyos
SCI ROSCI0236 | Strei-1 | G S 3
SClI ROSCI0292 |wdza O a-2 ¥ tWRegeht Corridor
PARK RONPA0929 (o NI | F G S3dz dzA 5 Ay 2 &l dzN
AP RONPA0533 | { f AF@reg
SCI ROSCI0329 | Oltul Superior
SCI ROSCI0357 | Porumbeni
SCI ROSCI0374 | Negru River
SCI Tarnava Mare River between Odorheiu Secuiesc
ROSCI0383 |+ Ny NG 2 NA
SCI ROSCI0382 ¢ NNY I @I al NS NAGSNI 06Si
SCI ROSCI0384 |[¢ NNY I g aA ON wA @SNJ
SCI ROSCIO385 ¢ AYAU WAOGSNI 6S06SSYy wadz
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Project | Categoy | Coce Name
code
SPA ROSPA0027 | HomoroadeloHills
SPA ROSPA0028 | TarnaveloHills andNirajuluiValley
SPA ROSPAO0082 | Bodoc- BaraoltMountains
SPA ROSPA0147 | Raul Negrwalley
7.9 SCI ROSCI0184 | Zamosteat Lunca Forest
SClI ROSCI0363 | D}o }A Z]JA & SA v Kv] v] v
SCI ROSCI0365 | D}o }A Z]JA & S3A v W o3]v} -
SCI ROSCI0371 HU% E SpE
SCI RGBCI0380 | Suceava Liteni River
SCI ROSCI0391 | Siretul Mijlociu- Bucecea
7.10 SCI ROSCI0021 | lerului Flat
SCI ROSCI0025 | Cefa
SCI ROSCI0048 E]epo o
SCI ROSCI0049 E]*p0 E PEM
SCI ROSCI0050 E]*H0 Z %o H%*SE u }( KE
SCI ROSCI0099 | diucilor Lake Sc-Puini- }voee]
SClI ROSCI0104 E]*uo Z %o t$ E D }A
SCI ROSCI0231 | E -Socodor s E -
SCI ROSCI0302 | Bozéanta
SCI ROSCIO0314 | Lozna
SCI ROSCI0322 | @s Mountain
SCI ROSCI0410 | Sucutard Hayfields
SCI ROSCIO436 | “"}u epo /v( E]}CE
SPA ROSPA0015 | E]epa@andoE&]epo ElaRgE p
SPA ROSPAO0016 | NiruluiPlane leruluiValley
SPA ROSPA0097 | CefaFishery Z A Fdrest
SPA ROSPAO0103 | AlceuluiValley
SPA ROSPA0104 | &]1 < pBagih
SPA ROSPAO114 | pEepo Dlio} Jp o0 ~}u epop]
SPA ROSPA0115 | E]espo0 ZGokge laduluiValley
SPA ROSPA0123 HUpo S]}v o |l « }v E]"HO Z %o
7.11 SCI ROSCI0043 | Comana
SCI ROSCI0088 | Gura Vedet ¢ ] - Slobozia
SCI ROSCI0138 | Bolintin Forest
SCI ROSPA0146 ov]eS ] s oo C
7.12.1 | SCI ROSCI0B A"tu epo /v( E)TE
SRA ROSPAO0114 MEepuo DJio} JH 0 "}u epou]
SCI ROSCI0314 | Lozna
SCI ROSCI0394 | "}u epo D]
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Project | Categoy | Coce Name
code
SCI ROSCI0099 | diucilor Lake Sic- Puini- }vece]
SPA ROSPA0104 | &]1 < pBagih
SCI ROSCI0367 | DUE « Z]JA E SA v YfdE 3] v
SClI ROSCIO384 |d Ev A D] Z]A &
SCI ROSCI0227 | M| P Z]e+}T@&nava Mare
SPA ROSPAO0099 | HartibaciuluiPlateau
SPA ROSPAQO098 | & P @@Eieedmont
SCI ROSCI 0352 | Persani
SCI ROSCIO122 | & P (E « D}puvs Jve
SCI ROSCI0013 | Bucegi
SCI ROSCI0194 | Piatra Craiului
SPA ROSPAOQ165 | Piatra Craiului
SCI ROSCI0043 | Comana
SCI ROSCI0088 | Gura Vedet ¢ ] - Slobozia
AP RONPAO0652 | Secular Oaks from Breite
PAK RONPAO0O006 | BucegiNatural Park
PAK RONPAOO11 | Piatra CraiuluNational Park
7.12.2 | SCI ROSCI0109 | dJu]epop] t 8§ &E D }A
SCI ROSCI0292 | Zue D}vs v (E-Retezat Corridor
SCI ROSCI0236 | Streit, e P
SCI ROSCI0129 | North of the Western Gorj
SCI ROSCI0063 | Jiu Gorge
SPA ROSPAQ0106 | Oltul InferiorValley
SCI ROSCI0043 | Canana
SCI ROSCI0088 | Gura Vedet b ] - Slobozia
PARK RONPAQ929 | fara, ce Ppou] ]Jv}e HE ' }% EI
PARK RONPAOQ0933 | Jiu Gorge\ational Park
7.12.3 | SCI ROSCI0109 | d]Ju]epop] t 8 &E D }A
SCI ROSCI0292 | Zue D}vs fv E-Retezat Corridor
SCI ROSD236 Streit, ¢ P
SCI ROSCI0129 | North of the Western Gorj
SCI ROSCI0063 | Jiu Gorge
SClI ROSCI0045 | Jiu Corridor
SPA ROSPA0023 | Jiut pv Eonfluence
Ramsar | RORMSO0018 | Jiut pv Eonfluence
site

Table13. Communityand national protected areas that are not intersected, but kss than 1.5 km away from
§Z o0 uvVvSe }(Ui}E % &} S« ]JvszZz N~} D Alupu_ ™ v EIIW
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Project | Categoy | Coce Name
code
7.1.1, | SCI ROSCI0296 & P ¢ v]popu] ,]Joo-
7.1.2 | SCI ROSCI0087 | "& ]a¥Muncetlui tCioclovina
SClI ROSCI0109 | d]Ju]e-t Svid&dow
SPA ROSPA0045 | '"E ]”"8 Dpuv tGipaqgviha
7.2 SClI ROSCI0353 | W e« S-D@&Eeni
Ramsar | RORMS0017| pv @ligeadortmacislands
site
SClI ROSCI0343 | dZ (}@E 3« }( *]J0A}*3 %% }( D}eg
SCI ROSCI0138 | Bolintin Forest
SCI ROSCI0273 | Capul Tuzla Marine area
SPA ROSPA0076 | Black Sea
7.3 PARK ROMABO0003 | Danube Delta Biosphere Reserve
Ramsar | RORMS0001 | Danube Delta
site
SCI ROSCI0065 | Danube Delta
SCI ROSCI0162 | Siretul Inferior Water Madow
SPA ROSPAO0071 | Siretullnferior Water Meadow
7.6 PARK ROMABO0003 | Danube Delta Biosphere Reserve
Ramsar | RORMS0001 | Danube Delta
site
SCI ROSCI0065 | Danube Delta
SPA ROSPAOQ0031 | Danube Delta and RaziBinoe Complex
SPA ROSPA0019 | DobrogeiGap
SCI ROSCI0215 | Cheialurassic Reefs
7.7 SCI ROSCI0402 | Sanandrei Valley
SCI ROSCI0115 | Satchinez Swamp
AP 2740 SatchinesSwaps Reservation
SCI ROSCI0287 luolep D &
7.8 PAK ROMABO0003 | Danube Delta Biosphere Reserve
Ramsar | RORMS0001 | Danube Delta
site
SCI ROSCI0065 | Danube Delta
8.4 SCI ROSCIO333 |~ (Eu »D]o-hEu v]e D }A.
8.5 SClI ROSCIO342 | d EPYu DUE « &} E -8
7.5 SCI ROSCI0109 | dJu]epop] t 8 E D }A
SCI ROSCI0108 | DUE +po /v( E]}E t § E D }A
SPA ROSPA0069 | DUE e-po /Wat€ENEatow
SPA ROSPAO139 | Duvee]o} E Dt S]o@Eedmpnt
SClI ROSCIO419 | DUE epo DfCagir]p
SCI ROSCI0187 | Suciu Meadows
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Project | Categoy | Cock Name
code
7.9 SPA ROSPA0064 |CNf (LakesS y A
SCI ROSCI0310 |CNf (keSS y A
SPA ROSPAO0110 | RogojestiBuceceaAccumulations
SPA ROSPA0116 | Dorohoi-j | dz . dzOS OSA
AP RONPAOQ744 | Zamostead_uncaForest
7.10 SCI ROSCI0020 | Careiului Plane
SCI ROSCI0347 | Fegernic Meadow
SCI ROSCI0387 | Salonta
SClI ROSCI0394 |{ 2YSUdz aAO
SCI ROSCI0275 |. N NX&;jNedx O dzii |
SCI ROSCI0421 [t NRdzNBI OS$S®MNI $S2dzN +S P
SCI ROSCI0333 |{ NNX NAS{)} NSy AU aSlI R2ga
AP VI.26 The ponds from Moftinu Mic
AP RONPAO0114 | Reservation of saline soils
AP RONPAO0350 | LegiilorValley
7.11 SPA ROSPA0090 | Ostrovu Lung Gostinu
AP RONPA0438 |¢ SUA f |
7.12.1 | SPA ROSPAO®@ | Turuluilnferior Water Meadow
SCI ROSCI0214 | Tur River
ScCl ROSCI0192 |a NI dzZNA OA [/ | @S
SCI ROSCI0410 | Sucutard Hayfields
SCI ROSCI0333 |{ NNX QaJAStE} NY¥Sy AU aSl R2¢ &
SPA ROSPA0028 | TarnaveloHills andNirajuluiValley
SCI ROSCI0132 | Oltul Mijlociu ¢ Cibin- Hartibaciu
SCI ROSCI0186 | The Fluffy Oak Forests of Tarnava
SCI ROSCI0102 | Leaota
ScCl ROSCI0381 | ¢ N NH dzf dziw N ddB2SN dzi AdZAS NJ
SCI ROSCI0138 | Bolintin Forest
SPA ROSPA0146 |/ Nf yValgy S A
SPA ROSPAO0090 | Ostrovu Lung Gastinu
SCl ROSCI0275 |. N N&N2lx Odzi |
SCI ROSCI0302 | Bozanta
AP RONPAO0118 | { dz& f NrgsSilitbiods place
AP RONPAOQ125 | nr. 15Cave
AP RONPAO0127 | UluceCave
AP RONPAO0251 | . dzO th2Nif di-GallréSkeep
AP RONPAO0350 | LegiilorValley
AP RONPAOZ8 |¢ SUAf |
AP RONPAO0609 | llba stone rosette
AP RONPA0851 | a N 3 dzBkkeO A
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Project | Categoy | Cock Name
code
AP RONPAO0121 |5 NY 0 2¢Damnbbvicioara . NXza KarzNdedGap
7.12.2 | SCI ROSCI0108 |a dzNB U dzf Watey Meaddéd 2 NJ
SPA ROSPA0069 |a dzNB Udzf LY FSNRAR2NI 2 GSNJ
SClI ROSOB85 |¢AYAU WAGSNI 0SG6SSYy wdza
SCI ROSCI0138 | Bolintin Forest
SPA ROSPA0045 I DNNRA Ul St -Cicldeyh® S dzf dzA
SClI ROSCI0087 | DNNRA Ul St -CieladagaO S t dzf dzA
SPA ROSPA0146 |/ Nf yValgy S A
SCI ROSCI0296 |5 NN3INUF yAdzZ dzA | Af € &
SCI ROEI10341 Stolnici Forest and Lake
SPA ROSPA0090 | Ostrovu Lung Gostinu
PARK RONPA0926 | a dzZNWaier Meadow Natural Park
Ramsar | RORMS0004|a dzZNBU 2| GSNJ aSI R2 ¢
site
PARK | RONPA0015 | DNNRA Ui S I -CialaayadefufaldRbirkizA
AP RONPA0438 |¢ SUA f I
AP RONPAO474 |D2 N NHBIS f dz
AP RONPAO0524 |t S U (i Swayip
AP RONPA0526 | PoieniPeak
AP RONPAO0539 | CrivadieiGap
7.12.3 | SCI ROSCI0108 |a dzNBUdzf LY FSNA2NI 2 GSNJ
SPA ROSPA0069 |a dzNB Udzf LY FSNRAR2NI 2 GSNJ
SCI ROSCI0385 ¢ A YA U wA @S Nari Prisgcd Sy w dza
SPA ROSPA0045 IDNNRA Ul St ¢ Gicttyin@ S t dzf dzA
SCI ROSCI0087 | DNNRA Ul St -CieladagaO S t dzf dzA
SPA ROSPA0135 |5 N 6 dZBafdg A
PARK RONPAO0926 | Mures Water Meadow Natural Park
Ramsar | RORMS0004 | Mures Water Meadow
site
PARK RONPA0015 |GNNRA U S| -Cicldmhal&tirad2ackA
AP RONPA0474 | D2 NI NHBIS f dz
AP RONPAO0524 |t S U (i Swayip
AP RONPA0526 | PoieniPeak
AP RONPAO0539 | CrivadieiGap
AP RONPAO0408 | DranicFossiliferous place

Tablel4. Protected area located in the potential area of influence of the project 1% § & }vv
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ROMABO003 Danube Delta BiosphereeRerve Biosphere reserve 576421.70
ROWHS000] Danube DeltaVorld Heritage Site Natural site of universal natural heritage | 311915.88
RORMS0001 Danube Delta Wetland of international importance 576517.87
RORMSO0004 TechirghioLake Wetland of internationalrportance 1272.26
RORMS0017 5 dzy’ NBUBg&ac lortmacislands Wetland of international importance 81407.92
RONPAO0365 Corbu-b dzy (+ Hislria Protected area 1804.37
RONPAO0370 / NB RPogsiliférous place Protected area 10.49
RONPAO0376 Valu lui Traia Protected area 29.77
RONPA0381 CNy G A Y A Gl adzNJF I i f| Protected area 79.35
RONPAO0383 AgigeaMarine Dunes Protected area 11.83
RONPAO0385 Agiged_ake Protected area 32.94
RONPAO0937 TechirghioLake Protected area 1272.26
ROSPA0019| DobrogeiGap Special afauna protection area 10916.80
ROSPAO0031| Danube Delta an®azimg Sinoie Special avifauna protection area 508302.34
Complex
ROSPAO0057| SiutghiolLake Special avifauna protection area 1858.75
ROSPA0060| ¢ | U{CdrbuLakes Special avifauna protection aae 2733.97
ROSPAO0061| TechirghioLake Special avifauna protection area 2950.69
ROSPAO0076| Black Sea Special avifauna protection area 149143.94
ROSPA0151( / A 2 0 fDghiardiceéa Special avifauna protection area 211.33
ROSPAQ0166| PlopeniChirnogeni Special avifanaprotection area 137.17
RCBQ0022 | Danube Canaries Site of Community Importance 26109.89
ROSCI0065 | Danube Delta Site of Community Importance 453645.54
ROSCI0066 | Danube Deltag marine area Site of Community Importance 336200.15
ROSCI0071 | 5 dzY 6 NN\Za/Urluia Vederoasa | Site of Community Importance 18024.43
Lake
ROSCI0073 | AgigeaMarine Dunes Site of Community Importance 11.83
ROSCIO083 | CNy G Ny A G a dzNJF I i f| Site of Community Importance 577.54
ROSCI0197 | Eforie Nord Eforie Sudsubmerged Site of Community Importance 5716.71
beach
ROSCI0215 | Cheialurassic reefs Site of Community Importance 5654.46
ROSCI0273 | Capul Tuzlaarine area Site of Community Importance 4946.79
ROSCI0293 | / 2 & (i A 38 Auiiish Site of Communitymportance 4883.63
ROSCI0353 | t S U { Selhi Site of Community Importance 2549.27
ROSCI0398 | Straja-/ dzY LINY | Site of Community Importance 1099.78

In the following section we present a summary of the situation of the protected areas potentially
affected by the plan:

Tablel5. Protected areas intersected in tof2b-minimumscenario

Scenan SCho. SPAno. Other AP no.
Do-minimum 15 11 8

Tablel6. Protected areas intersected in the total } u Aujn_scenario
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Scenan SCho. SPAno. Other AP no.

452 Yum&EAY |52 28 13

Tablel7. Proximity protected areas in tot@lo-minimum scenario

Scenan SCho. SPAno. Other APno.

Do-minimum 15 5 4

Table18. Protected areas in totgdroximity in the "Do maximum" scenario

Scenan SCho. SPAno. Other AP no.

a52 Yum&EAY |35 15 24
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Image31. Strategic projects without thBo-minimumscenario
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Proiect strategic cuprins in PDSNT 2019-2028: 7.12 Eastring - Romania - pozitionarea fata de ariile protejate la nivel national si reteaua Natura 2000
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Image32. Strategic project 7.1EastringRomaniawith the presentation of the three options
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Legenda
Proiectul Strategic 7.5
Avrii protejate si parcuri
Reteaua Natura 2000
[ ] Avii de Protectie Speciala (SPA)
Situri de Importantda Comunitara (SCI)

) Esil, HERE, Cailh, © OpanSikasitiay ooy i1 CIS User ommuntyy, Soure: B,
N LG = Cogepilies; ©V . Lr)gv USiD) 'T,r;“\z J ETOCRID) 25 ‘G’w‘\u

Anditnd @S Ussr Communisy |

Image33. The strategic project.5 Amplification of bidirectional transport channel BulgaRamaniaHungaryAustria (BRHA stage 3)
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Image34. The strategic project.9 Interconnection of the natural gas national transportation systemhwlite Ukrainian natural gas transportation system, on the
]JE& S]}v 'Z (Biret§]
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Image35. The strategic project.10Developmat / Upgrading of natural gas transportation infrastructure in Newtkestern Romania
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Image36. The strategic project.11Increase of the natural gas transportation capacity of the RomBaigariainterconnection, on GiurgHRuse direction
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