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Background of CBA methodology



Therole of CBA methodology drafted by ENTSO

Energy System Wide Cost Benefit Analysis (EEBM/)
To be applied by ENTSOG as part of subsequent TYNDP starting in 2015

Three roles:
List ofpotential PClcandidatesd LIN2 OS 444 o6l aSR 2y LINRY?2
Assessment of the impact of the whole list of PCls

Provide input data and reference assessment to enable project promoters to carry
out their PSCBA

Extend TYNDP time horizon from 10 to 20 yéars partof the report

Project Specific Cost Benefinalysis (P$CBA)
To be applied by project promoters on mature projects in various instances

It enables promoters to prove on 20 years of operation:
That benefits exceed cost of the project
That benefits spread farther than the country where the project is built
. . . . . . g ==
The financial sustainability of the project ] BB
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CBA methodology Is not something new

Neither for project promoters...
Often required by NRAs to authorize investment
Carried out in case of support by financial institutions (e.g. EIB)

...nor for ENTSOG

UnionTYNDP already assesses the impact of an infrastructure cluster on the

infrastructurerelated market integration using an incremental approach (this cluster i
the full list of NorFID projects)

Some GRIPs will provide similar assessment on smaller infrastructure cluster (TAP+

What is new?

A commonmethodology (incluthg input data) is required in order to guarantee a fair
and transparent selection by Regional Groups (MSs, NRAs, COM and ACER)

The methodology, in particular the FBA, needs to be crystal clear as applied by
around hundred project promoters (including many non ENTSOG members)

Reflecting externalities and crebsrder impact
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At a turning point of the development

Like TYNDP, CBA methodology is a living organism

Large stakeholder feedback has been analysed but feedback is often mo
about new questions than answers to our questions

A fullfledge draft (the November version) needs to be proposed to induce
more fruitful discussion from ACER, EC and Member States through formn

REF 347/2013 .

Entry inForce opinion and from stakeholders through TYNDP engagement process

15 May 2013 ENTSOG will be supported by a consultant appointed by DG ENER
Methodology will improve at the same pace as TYNDP (every other year

Publication of

CBA meth.
Summer2014

Submission of
the CBA to ACER opinion EC/MS opinion

ACER and COM 3 months 3 months
16 Nov. 2013

—
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Energy System Wide CBA methodology



One step beyond TYNDP 202822

Reference assessments and input data for the A
Definition of a commondatasetin order to ensureconsistencyand comparabilityof
the PSCBAof projectpromoters

Assessmenbf the impact of the implementation of the full PClsas resulting from
previousselection

Assessment®f the Europeansystem under different scenariosof infrastructure
developmentto serveasa basisfor the incrementalapproachof the PSCBAhrough:

Capacitybasedindicators

Modelling-basedindicators
Monetization(asinput datasetwill haveto includeat leastCQ andfuel prices)

A task for ENTSOG
Beingpart of TYNDHENTSOW@ill applythe methodologydescribedn the document
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ESWCBA- Structure

1 — Definition of input data for the ESWCBA

2 — Clustering of infrastructure

3 —Network and market modelling

4 — Economic Analysis

5 — Sensitivity Analysis




Definition of input data- 1

General framework
Numericdatawill be definedon a 20 yeartime horizon

Yearlyassessmenhas been replacedby 2 separatewinter and summer casesin
orderto reflect seasonaspecifics

Accordingto Regulation,data will have to be part of the methodology to be
publishedSummer2014

Buildingthe data set and the consensusaround will be one of the main task of
TYNDREBJWSirst half 2014

Input data for the ESW-CBA

Data Item Comment / Sources Level of definition

EXxisting infrastructure capacity
Entry capacity

EXit capacity

UGS injection and withdraw capacity
UGS working gas volume

LNG sendout capacity

LNG tank volume

Identification of the project

Pipeline

IP_ Name and connected Zones

ENTSOG, GSE, GLE database as main sources per IP and interconnected Zone

Entry capacity
EXxit capacity

per IP and interconnected Zone

UGS

Injection and withdraw capacity Project Promoters per IP and interconnected Zone
Working Gas Volume

LNG

Send-out capacity per IP and interconnected Zone

LNG tank volume

Year of Commissioning
PCI Status M&ulting from latest selection round
Demand per situation

High Daily Demand 1-day Design Case
High Daily Demand 14-day Uniform Risk
Winter Average Day

Summer Average Day

per Balancing Zone

TSOs best estimate




Definition of input data- 2

Input data for the ESW-CBA

Data Item Comment / Sources Level of definition
Supply Data per Balancing Zone
National Production per Balancing Zone
Impqﬂ sources (Russia, Norway, Algeria, Lybia, LN Deliverability per demand situation per source and/or import route
Azeri...)
Prices
Natural Gas per source and/or import route
Coal Well recognized references need to be identified and conse
Lignite built around them (e.g. WEO from IEA) per fuel
Qil
(ef @) for Europe

Physical Constants
w DNRaa /FTE2NAFAO QI tdz$ 2F Fdz5¢ a
Natural Gas
Coking Coal
Lignite

Residual Fuel Oil
w { LIS Q Enfissian of/fuels/net energy released
Natural Gas Well recognized references need to be identified and conse
Coking Coal built around them (e.g. UN-IPCC)

Lignite

Residual Fuel Oil
w DNRaakbSi ¢KSN¥YIf STHAOASyOe 2F LRoSNI LX | yia
Natural Gas
Coal per Balancing Zone
Lignite

Fuel Oil

Electricity Mix of Countries

Installed Capacity

Assumed utilization scenarios (for nuclear and
renewables)

Macroeconimic Data

per Fuel

Coordination with other references such like ENTSOE per Balancing Zone

Currency exchange Rates
Cost of Disruption per unit of energy ) ) g per Balancing Zone
Social discount rate NN — for Europe U




Infrastructure Scenarios

Building the bridge from one PCI selection round to the other
PCIScenarioFeedbaclon the latestselectionto RegionalGroups

PCI (nor~ID)

Introducefor the purposeof REGEC)B347/2013

FID projects Measurethe overallimpactof the existingPClist
Existing
infrastructures

Low& HighScenariosAssessmendf extreme infrastructuredevelopments

Equivalentto the FID and NonFID
Non-FID projects scenariosof previousTYNDP

As serving as a basis for next PCI
selection, no difference is made
between existing PCls and other
projects

FID projects

FID projects

Existing
infrastructures

Existing
infrastructures

11




Economic Analysis Indicators- 1

Capacitybased indicators
Import route diversification(usedin TYNDR0132022)

2
E‘;{bm”( %P, Xborderz)2 + Z}SOW pr (% IP, from sourcej) + Em (% LNG terminal, )?

Measurethe diversificationof infrastructure enablingthe import of gasin a given
zone

N-1 asdefinedunderREGECP94/2009
J ol il ok I il D=1

rOFe

Listedoy REGQEC)347/2013aspart of the CBARegionatalculation)
No specific calculation, only reported where made available by Competent

Authorities
(Ei=s 12




Economic Analysis Indicators- 2

Capacitybased indicators
SeasonaCapacityBalance

Voepl pp Tpebd f 40y g ERTH

ummerAverage CET

Doapd g b L bd 40 AR ERTH

Winter Average NET

o= b 52t 4d g whdater

r

DesignCase

Measurethe needof import and/or the potential for exportundervariousclimatic
conditions

Enable the definition of & ¥ f 2td &upport the Monetary Analysisin case
modellingis not readyfor the PSCBA
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Economic Analysis Indicators- 3

Modelled indicators (all used in TYNDP 2eA@22)
Remainind-lexibility
Bre <3¢ »imar I+ paratr

Measureghe availabilityof capacityto facechangein demandor sUppIy

SupplySourceDependence
W e ||=| ncffr-oii- 0 wo.l_‘mo >t
I‘ " 4- 2 L E

Measureghe overdependencen a singlesource

SupplySourceDiversification

Ofe 0 wgMrdt
4t £ TE)

Measureghe numberof sourcesa country mayhaveaccesson-simultaneously
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Economic Analysis Indicators- 4
Modelled indicators (n&v as RE@47/2013 requirement)

Priceconvergence

€ € spread
38 36 2
38 38.1 0.1
36 38.1 2.1

T Xoydm

Import from source S
H XnNHE

The approachis similarto the identification of supplysourcesharein eachZonein
TYNDRO013 with the useof asupplyprice per source

Q g "
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Economic Analysis Monetization- 1

Power generation and CO2 emission costs

Coal
A\>
Demand for Total power
Country A P <
Res./Serv./Ind. demand @60
40 @ 30€ 5
. 10@32€ -> 5@64€ :
P ———
(average cost) (with efficiency)
70 >
D — Max =Generation capacity (eg 20)
40 @ 34€ Min = Minimum load (eg 4) 20 Cost = CO2 monetized emission
Loss = 1-efficiency .
Cost = CO2 monetized emission
_ . Canh,eusedjo/input for example:
_ _ _ Others Nuclear base load
xx@yy€ with xx being the energy flow and yy the cost per unit of energy Intermittent renewables through a

g: g
JEL

stohastic variable (e.g. random number
generator)
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Economic Analysis Monetization - 2

Cost of disruption of gas demand

Before disruption After disruptinn

e 10/1 1 /ohiuf 6 /6.
G ﬂf

v/
ff or 16/18
€ - o8/18

Cost of gas supply
The monetization of supply cost at zone level is an intermediate step of the price
convergence indicator as defined previously

disrupted

UEmarias FL000%

Q g .
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Sensitivity analysis

Classic sensitivity analysis

A referencescenariois defined for a givendataand 4 .6
robustness of Economic Analysis results is tested
whenthe input datavaryof + X%

Sensitivityis measuredor input dataone-by-one

+5% 5%

+5% 5% >
+5% 5% Time horizon
+5% -5%

450 ppm scenario  Current policies scenario

X%

Reference scenario

Multi-scenario approach 4 value  High scenario

For some input data there is no clear reference, in
such casethe EconomicAnalysisis carriedout for 2
scenariogefiningarangeof possiblefuture

When modelling will be fully used, this approach
couldbe appliedto InfrastructureScenarios

g Time horizon
T 18
((

Low scenario

>



Project Specific CBA methodology



Alternative structures for PESBA

Project description

e D D

Dedicated algorithm to [ delling-based
derive flow patterns | indicators

§2)

wn

> . .

c_cu Monetization

<

9 ....................................................................

5

§ Sensitivity-Analysis

LL]
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Transmission
Projects

LNG and CNG
Terminal

Project definition & Specific data

Technicaldescription of theproject

Name of the pipeline section
Type of pipeline project (Interconnector/Internal Project)

Length of the pipeline in km
Diameter (in mm)
Compressor Power (in MW)

Interconnected balancing zone and TSOs by the project

Capacity created by the project per interconnection point an
direction

Name of the terminal

Send out capacity (GWh/d)

Maximum Size of the ship &of LNG or CNG)
Storage capacity (fLNG or CNG)

Interconnected balancing zone and TSOs by the project

Name of facility

Type of storage

Withdrawal Capacity (GWh/d)
Injection Capacity (GWh/d)
Working Volume (GWh)

Interconnected balancing zone and TSOs by the project

Financial description of th@roject

CAPEX
OPEX
Residualalue

Financial discount rate

Background of the project
Rational

Objectives and meet criteria as
definedin Regulation

Preliminaryidentification of the Area
of Analysis

21



Financial Analysis

Financial performance indicators illustrating the profitability and
financial sustainability of the project

FinanciaNet PresentvValue(FNPV)

b e A e

If FNP\exceed9 the projectgeneratesa net benefitandis financiallydesirable

Financialnternal Rateof Return
It isthe discountrate producinga O FNP\Vaccordingthe aboveformula

FinanciaBenefit/Costratio
Ratio between discounted revenues and costs
If exceeds 1, the project is considered as efficient

Q g
£
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Economic Analysis Incremental approach

|dentification of the marginal impact of theroject

Thisis done by carryingout both Quantitative and Monetary Analysessuccessively
with and without the project

Resultswill depend of the interaction with other infrastructures,this is the reason
why 2 infrastructurescenarioshravebeendeveloped

Theapproachis applieddifferently dependingon the FIDstatusof the project but in
both caseshalf of the analysigs alreadydone aspart of the ESWCBA

Approach for FID projects Approach for Nof-ID projects
Non-FID projects | FID Non-FID projects | _ N oy -FID
+ Non-FID
FID projects FID projects FID projects FID projects
- FID
Existing Existing Existing Existing
infrastructures infrastructures infrastructures infrastructures
Low Infrastructure High Infrastructure Low Infrastructure High Infrastructure

Q g .
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Economic AnalysisQuantification

Bi-directional project indicator

Theindicator directly reflect the projectincrementand hasto be calculatedat both
IPlevel

1 ( n ‘“-%-4?

Andcrosszonelevel

v

Other indicators
Theother indicatorsarethoseusedin the ESWCBA

Theycomparisonof indicator calculationwith and without the Projectwill show its
impact(incrementalapproach)
(Ersos :




Economic Analysis Monetization based on
NeMo Tool- 1

Before the Project
L3 L3 spread
5 @30€ ##l : 36 2
'_,..-" 38.1 0.1
4™ 20 @30€ 381 [FE
10 @38€
6 @36E
bl
7T @38.13€
Impert fro
After the Project
£ £ spread
5 @30€ #,..-"' 2.6
"5 @a0e 0.1
&~
2.7

10 @37.5€

2@37.5€
b @34.9€

oy
- 7 @37.54€

Measurement of price

convergence
Spread |
he$ I0nes Convergence
+0.6
1]
+0.6

Measurement of the
evolution of gas supply cost

Supply

Evolution

0.5
-11
-0.5
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Economic Analysis Monetization based on
NeMo Tool- 2

Evolution of power supply and CO2 emission costs Coal

Demand for Total power
Country A
Res./Dom./Ind. demand
40 @ 30€ %
~SSE— 10@32€ - av. of sources = 5@64€ with loss x =Generation capacity {eg 5)
70 Min = Minimum load {eg 1)
I Max =Generation capacity {eg 20) - . o
40 @ 30€ Min = Minimum load (eg 4) = €02 monetized emission
Loss =1 -efficiency
Cost = CO2 monetized emission ‘
|| Can be used to input for example:
: Nuclear base load
Impact of infrastructure Others e R
Intermittent renewables through a
or supply change on stohastic variable (e.g. random number
Country A gas prices generator)
A3
Country A

35@30€ 18 @29€ - new av. of sources = 9@58€ with loss 85

| - New ele'ftricity production from
coal at minimum; substituted
with gas

53 @ 28¢€

CO2 emissions & power price goes down in country A due to substi
Prices will converge with other country
Lower chance of disription can also be monetized



Economic Analysis Monetization based on

NeMo Tool-3

Evolution of thecostof disruptedgasdemand

Before disruption

2/6 e 10/14

With disruption ¢ without the project

.1@95e |
3 0 @100@

313 ﬁ 4/14

1/1

8/20

0/18

., 7 @90

Cost of disrupted
demand: 725G

With disruption With project
:0@95@

0
o

0 @100@

8/20

3/3 ﬁ /14

0/18

@90

Cost of disrupted
demand
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Economic Analysis Monetization without pan-
European modelling

Until the modelling tool is fully usable for the ESW and-®BA an
Interim approach has been identified in order to define economic

flows.

This approach will be illustrated in the Case Study presentation



Economic Analysis Performance indicators

They follow the same logic than the financial ones

Belowindicatorsare calculatedon the Economidenefitsand Costflows (Bt and Ct)
resultingfrom the previousmonetizationsteps(with or without useof NeMo Tool)

Economid\et PresentvValue(FNPV)

L
r

” If FNPV exceeds 0 the project generates a
by

T<F benefit and is financially desirable

<t
Economidnternal Rateof Return
It isthe discountrate producinga O FNP\Vaccordingthe aboveformula

The project is consideredas economicallydesirableif the value exceedsthe Social
DiscountRate

EconomidBenefit/Costratio

B || <« Ratio between discounted revenues and costs
< 4T |f exceeds 1, the project is considered as efficien
F FF y .
% + T 4+ f\
HE g
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Sensitivity analysis

Assessed impact depends on input data
Asfor TYNDRhere isastronglink betweenthe input dataandthe possibleconclusion
In fact the link is evenstrongerthan with the methodology

The sensitivityanalysisis necessaryto illustrate the robustnessof the impact doesit
materializeunderany circumstances?
Theapproachis the one of the ESWCBAplusthe considerationof project specificdata:
CAPEX
OPEX
Commissioninglata
Infrastructurescenario
Allocationschema(in casemodellingis not used)

Q g .
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Qualitative analysis

Commenting part

Projectpromotersshallprovidetheir view on the backgroundof the ESWCBA

Project Promoterswill have to comment the Quantitative and Monetary Analysis
resultsin order to makethe link with the main aim of their projectsasstatedin the
descriptionof their projects

Complementing Quantificatiomnd Monetization

Quantificationand Monetization cannot provide a comprehensiveview of project
benefits

Promotersmay havetheir own viewson input data scenario,in suchcasethey are
invited to comment on the impact of such alternative scenarioson the Economic
Analysis
Promotersshalldescribethe benefitsof their projectsin terms of:

Complementaritywith other projects

Diversificationof counterparties

Liftingisolation

(s :



Next steps
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Challenges ahead

Adaptation process of the methodologies
ENTSOW@ill receivedformal opinionfrom ACERECand Member States
TYNDRO15processwill be usedto factord G | 1 S Kfeetibacgimiie @rocess

ENTSOGupportedby a consultantappointedby Commissionwill checkthat the 2
aboveprocessegsonvergeby Summer2014

Methodology testing
Partof the upcomingmonth will be usedto test methodologiesand their sensitivity
to input dataset
Indicatorsand modellingapproachwill be updatedaccordingly

Input data definition

Developmentof the methodologybeyondthe one of TYNDR20132022 will require
the useof manymore datato be definedwith stakeholders

Part of the methodologiesfor which data will not be availablewill have to be
withdrawnin order to ensureapplicabilityof the methodology

Q g -
AL



Thank You for Your Attention

Olivier Lebois
Business Area Manager, SystBravelopment

ENTSOG European Network of Transmission System Operators for Gas
Avenue deCortenberghil00, B1000 Brussels

EML: Olivier.Lebois@entsog.eu
WWW:www.entsog.eu




(*): including the PCI selected in
previous round and applying to
keep their label

Other projects

UnionWide

PCI candidates* TYNDP process

If not mature enough¢
assessmens necessary

Selection process

Selection process

Not selected
projects

PSCBA
‘-._4-“/‘_

Crossborder cost allocation

Financial :
Grant for studies

instruments

KActivation of benefits of PCI status [ReEiasgrerey | notcommercialiviabled 35

If significantpositiveexternalities )




