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societal challenges - ULOR

Who am I? (the teacher)

- HTS coil
Dorget Rémi

Current position: PhD student in ULOR
. . . . Rotor
Research topic: Superconducting machines for aircrafts

Master degree EEA in ULOR (same as students)

The ULOR economics specialized professors solicited for this module
have declined:

" The module was out of their scope.

= Their teaching schedule was too busy.

Basic economic notions during prior academic path.

Not a specialized profile on this topic.

Copper
armature

Interested in making the 1ink between my skills in electrical
engineering and the related societal issues.

POWERING SMART GRID EXPERTISE IN EUROPE
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societal challenges - ULOR

Who are the students?

University of origin (bachelor degree)

o The students are in first year of
master degree at ULOR.

° Highly international background.

° Most of them have a bachelor degree in
electrical engineering.

aULOR  =Other French University =Foreign University
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Master EEA

° The students are from master EEA (Electronics, Electrical energy and Automatics), they follow
the Electrical Energy specialty

O The hours mentioned only concern the physical presence of students with a Tecturer

O First year of master's degree: 1st semester (275h, 30 ECTS), 2" semester (275h, 30 ECTS)

° 1st semester (275h, 30 ECTS)
Language and Professionalization Courses (50h)
General information on electrical energy and its distribution (30h)

(0]
(0]
0 Calculation tools for electrical engineering devices (45h)
O Electromechanical conversion (30h)

(0]

3 among 4 {Analog electronics (30h), Automatic (30h), Micro-nano systems sensors (30h),
Power electronics (30h)}

O Practical electrical engineering work (30h)

POWERING SMART GRID EXPERTISE IN EUROPE
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Master EEA

o The students are from master EEA (Electronics, Electrical energy and Automatics), they follow
the Electrical Energy specialty

O The hours mentioned only concern the physical presence of students with a lecturer

O First year of master's degree: 1st semester (275h, 30 ECTS), 2" semester (275h, 30 ECTS)

o 2nd semester (275h, 30 ECTS)
O Language and Professionalization Courses (50h)
O Power electronics (45h)
O Modelling of electrical circuits (30h)
0 Asynchronous machine (30h) + Synchronous machine (45h)
O Applied hydraulics and thermodynamics (30h)

O Practical electrical engineering work (45h)
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Employability and vocational
integration

Workplace after graduation

o Largest share of the students work 1in
France after graduation

C They usually occupy electrical
engineer positions

o Only 2 % start a PhD program after
graduation

° Median wage after taxes: €2,100/month

vFrance =mAbroad
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societal challenges - ULOR

Definition of the energy policy and
the areas it covers.

Main issues facing the EU energy
sector : Dependency import and climate
change.

EU goals and acts for energy security,
renewable energy development.

The students have to understand the
European energy situation and what
energy policy is the UE pursuing.

I. Energy Policy (28 slides)

Greenhouse Gas Emissions

2020

2030

Climate in EU-funded
programmes 2014-2020

2020
20%

2050
25%

Renewable Energy

2020

20%

2030

232%

Interconnection

oo
10%

2050
15%
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Energy Efficiency

2020

20%

C02 from :

2030

232.5%

Cars | Vans |Lurries

.2030

-37A5%| -31% ‘ -30%
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Module 2 : Economic operation and
societal challenges - ULOR

Policy (38 slides)

List of the European institutions
dealing with the energy sector and
their history.

Steps toward and unified European
energy market

Why regulation is needed on the energy
market?

The students must understand the
organization of the energy market and
it regulation.

ITI. Power sector regulation - Energy

— www.smagrinet.eu

PARLIAMENT

ENVIRONMENT

REGULATOR MINISTRY

STATE ENERGY
INSPECTORATE
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Ramos, A., Gago, A., Labandeira, X., & Linares, P. (2015). The role of information for energy efficiency in the residential sector. Energy Economics, 52, S17-S29.

Prete, C. L., Hogan, W. W., Liu, B., & Wang, J. (2019). Cross-product manipulation in electricity markets, microstructure models and asymmetric information. The Energy Journal, 40(5).
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Module 2 Economic operation and
societal challenges - ULOR

The 1ink between energy sector and
climate change.

Measures (societal and technological)
that can reduce the C02 emissions from
the energy sectors.

The students will understand the
environmental impact of energy sector
and what are the actions to solve this
problem.

80

60
40
20

0

-20

-40

-60

-80

-100
-120
-140
160
-180
-200

ADaiemgni cost

€ per 1COe

IIT. Environmental 1issues - Societal
transmission challenges (33 slides)

Reduced slash and burn agriculture

— www.smagrinet.eu

Gas plant CCS refrofit
Iron and steel CCS new build

conversion

Lighting — switch incandescent
to LED (residential)
Appliances electronics

otor systems efficiency
1=t generation biofuels

’} Gars full hybrid

Coal CCS new buil

Coal CCS relrofit—‘

Reduced pastureland conversion
Grassland management
lforganic soils restoration

| 5 10 L 15
eothermal

Small hydro
aste recycling

r linker substitution by fly ash

L Building efficiency new build
Insulation retrofit (residential)
r Tillage and residue management
ropland nutrient management

r Cars plug-in hybrid

Retrofit residential HVAC

2r generation biofuels
Appliances residential

Rice management

Efficiency improvements other industry
Landfill gas electricity generation

20

[~
=]

35 38
Abatement potential
GtCO,e per year
olar CSP

Reduced intensive
agriculture conversion
High penetration wind
Solar PV
Low penetration wind
“Degraded forest reforestation
L Pastureland afforestation
L Degraded land restoration
— Nuclear
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Gram-Hanssen, K. (2013). Efficient technologies or user behaviour, which is the more important when reducing households’ energy consumption?. Energy Efficiency, 6(3), 447-457.

Frederiks, E. R., Stenner, K., & Hobman, E. V. (2015). Household energy use: Applying behavioural economics to understand consumer decision-making and behaviour. Renewable and Sustainable Energy Reviews, 41, 1385-1394.
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societal challenges - ULOR

IV. Power sector regulation -
Electricity prices (41 slides)

o Organisation of the energy market
structure.

o Basics of microeconomics: supply and
demand, social welfare.

h
ey

revvi B A :
O Network price regulation methods. 8 - | X\ , &l

.......

The students must remember:

° The role of each actor (TSO, DSO,
producer, retailer).

° The way prices are fixed on a market.

NN N


Presenter
Presentation Notes
Readings:
Fogelberg, S., & Lazarczyk, E. (2014). Strategic withholding through production failures.

De Vries, L. J., & Verzijlbergh, R. A. (2018). How Renewable Energy is Reshaping Europe’s Electricity Market Design. Economics of Energy & Environmental Policy, 7(2), 31-49.
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V. Electricity market - Pricing model

7 (36 slides)
/ L e N T
o The composition of the end user .
/ electricity prices. Generation Non-regulated,
? o Calculation of revenue requirement for ~ g — competition is
regulated activities. a ) seasle
/ Supply P
/ N J
S The students must know:
. N T
/ c Which actors are regulated. T L.
ransmission
/ ° How to use business concepts such as L ) REgUIatEd'
? OPEX, CAPEX, etc for energy sector m— because Of natur‘a|
actors. 4 N
monopol
/ Distribution poly
? N\ J
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Glachant, J. M., & Ruester, S. (2014). The EU internal electricity market: Done forever?. Utilities Policy, 31, 221-228.

Pollitt, M. (2018). Electricity network charging in the presence of distributed energy resources: principles, problems and solutions.
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Module 2 : Economic operation and

societal challenges - ULOR

The concept of energy balance.

Information and statistics required
for energy demand forecasting.

Description of some forecasting
methods.

students must remember:

The composition of the energy balance
(primary energy, final energy, etc).

The relationship between energy
consumption and economic development.

Which factors influence the energy
balance (elasticities, population,
GDP) .

VI. Long-term energy demand
forecasting (66 slides)

— www.smagrinet.eu

Secondary energy
Energy Conversion Plant I Clecticly *
- power plant
- windmills
- solar cells
- district heating plant
R )
N
. -.-V9
0il producks

-~
m D Svrthetic fuels
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Suganthi, L., & Samuel, A. A. (2012). Energy models for demand forecasting—A review. Renewable and sustainable energy reviews, 16(2), 1223-1240.


Module 2 : Economic operation and
societal challenges - ULOR

— www.smagrinet.eu

VII. Power generation, transmission
and distribution planning (64 slides)

° De SC r‘i pti ons O-F t h e S te p S ahn d goa‘l S O-F I slage: Comp. of plans Il stage: Further analysis of altermative development plans
power planning. : 5

i+ Check of fuel demand
» o

Optimization Schedule | ! :
model of of new ; '——+{ Investment cash flows of power plants |
The students will Tlearn: powrr oipiodd I E
systems [ ]
. . dev:lopment | : —-—o| Operating cash flow of power plants }
° The main data required to make a ; —
. - -t v-| Cheack of labour resource needs [—' .
proper power p'Iann'l ng. : B —
——-i Environmental assessment t_‘ o Optmal i
The different types of existing models i i oo ; A
and methods for planning. § Analysis | | [ Optmizaton ‘__T%”“““”““rmdmmms - |
i s;::; m':;d:;:f | Ue\"e'ﬁpff‘eﬂfl‘” Chack _OI tachnical conditions of ol
plants H network ’_‘] networks : networks
location development ] |
; Check of frequency stability |- -
Development of power production Development of power network
- - o |
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Dagoumas, A. S., & Koltsaklis, N. E. (2019). Review of models for integrating renewable energy in the generation expansion planning. Applied Energy, 242, 1573-1587.
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VIII. Congestion management and
transmission tariff (36 slides)

o The organization of the power exchange
market in the EU.

o The composition of transmission
tariffs.

The students will Tearn:

° How European countries electrical
networks are connected to each other.

Source: ACER.
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Norvaiša, E., & Galinis, A. (2016). Future of Lithuanian energy system: Electricity import or local generation?. Energy Strategy Reviews, 10, 29-39.
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Module 2 : Economic operation and
societal challenges - ULOR

IX. Electricity financial market and

1ts risk management (37 slides)

The organization of the electricity
financial market.

The different types of trades made on
electricity market.

The students will Tearn:

What a future is in finance.

The goal of futures (Forward capacity
allocation) in electricity risk
management.

OTC
Market

Organised
Market

Operated
by SO

— www.smagrinet.eu

Forward markets Spot markets
Y
time
Forward [ Futures market (x years Day-ahead Intra-day Real-time
to y days ahead) market market market

Bilateral Contracts |

Futures

| Spot markets |

Hedge against
price volatility

Balancing

¥ ¥ ¥

Close positions ™. .
I Determine | Optimize / . Energy/
i Correct | System
production /

position balancing

schedule
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Module 2 : Economic operation and
societal challenges - ULOR

assessment (64 slides)

The main concepts required to carry
out and cost-benefit analysis.

The different costs to consider while
evaluating an project.

The analysis to conduct to assess the
risk of a project.

students will learn to calculate and

The discount rate.

Net present value, benefit cost ratio
and the internal rate of return.

The levelized cost of electricity.

The students must be able to evaluate
whether or not a project is
interesting.

X. Cost and benefit analysis - Risk

| Energy production

costs

Total energy
production costs

Capital costs

— www.smagrinet.eu

Variable costs

Fixed costs

Variable fuel cost

Variable operating cost

Fixed fuel cost

Fixed operating cost

Fixed
capital
costs

=

POWERING SMART GRID EXPERTISE IN EUROPE
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societal challenges - ULOR

Lectures teaching methods

o Lectures I to III were organised in face to face classes.
o The other Tectures had to be organized online due to the COVID-19 crisis.

o For Tectures IV to X the students had to read the slides and prepare question. Chat sessions
were organised to answer students questions.

° Ideally virtual meeting are a better way to proceed because having the students to read the
slides alone does not allow to highlight particular points.

o Additionally, a summary of some lectures (IV, V, VI and X) was given to the students to outline
the most important definitions for the exercises sessions.

POWERING SMART GRID EXPERTISE IN EUROPE
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Exercise sessions

POWERING SMART GRID EXPERTISE IN EUROPE
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such as:

Price elasticity
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Exercise session 1 (2h)

Exercises allowing the students to acquire
a better understanding of market concepts

* Supply and demand curves
o Market equiTibrium

° Calculation of social welfare,
producer surplus, consumer surplus

Enoncé du TD n® 1

L Equilibres de marché

Pour o3 différents marchés suivants, on donne ba fonction & offre et fa fanction de demande du
Farché, q élant la quantité et p e prix. Pour chague cas.

= Tracez les courbes d'offre at de demanda sur un méme graphique
= Marguez sur le graphique I'équilbre du marché

® Marguez sur e Eraphiaue le surplus du producteur ainsi que le surplus du cansommateur
= Calcule e prix d"équillbee ainsi que la quantité vendue correspandante

1 Ofre ale) =509
Demande: i) = 500-30p

alp) = p"
ole) = 260 15

alp) = 25°
ale) = (150K

I Etude de marché

On considére e marché: de I'electricité & une régicn comportant § fournisseurs & Eles
identinues qui estiment chacun que leurs courbes de production est [ suivante

ciricite

alp)=4p

Un sondage a été réalisé auprés des comsommateurs de fa régian pour estimer la cansommation
déectrici en fonction du prix du MWD, le

Itats di Pestination sont contenus dans e tableau

PriccuMWh | Quontité qui sersit

[E/MWh) consommés
(W)
[ 2000
w 1500
E] 1200
E") 1000
£ 950
) 560
) 540
i) 530
a0 500
£ 700
100 500
110 300
120 100

— www.smagrinet.eu

1) Tracez Ia courbe de F'offre totale de ce march:
2) Tracez une courbe aparad demande de ce
3) Estimez graphiquement le gt
orrespondante.
courde de |a demande 3 2anes selan leur 8lasticné prix, notez auelles zones
gue ot quelles ones ant une demande indlastique. Interpréter les
Fais0Ns Qui pewvent étre respansable de Félasticits de chacune des 20nes.

alire du marché.

hi
wilibre du marché ainsi que la quantitd o'électricite

Ll sur dvaluer Fdlasticité dans chacune des zones.

On sippose que | concurrence sur le marché foncticnne de maniere parfaite. Le prix de Mélectricitd
st donc unique et correspond au prix ¢ dguilibre. Calculez

7) Le surplus d consommateue.
8] Le surplus du preducteur
9] Le surplus toa

les & faurnisseurs d

@n suppose maintenant g
80 € par MWh. Déterminez dans ce cas :

1 de #entondre surun prix de Péectriid 3

10) La guantité vendue sur le marché.
11] Le surples du consom:
12) Le surplus du predudteur.
13) Le surplus tora

On suppose maintenant g i M e prix de dlectricitd & 30 € par MWh.

14) Déterrnine: la quantits vendus sur e marché.
15 Le surplus o consommateur.

16] Le surplus g producteur

17 Le surplus totsl

On suppose maint
Impase un quota de pr

Fautorité de régulation fixe |e prix de 'dlectricité & 30 € par MWh et
tion de 200 MWh par jour & chaque produscteur. Calculez dans ce cas

18 La auantité vendue sur le marché
18] Le surpliss du consommancur.
20 Le surplus ou producteur.
21) Le surples tota

POWERING SMART GRID EXPERTISE IN EUROPE
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Exercises allowing the students to
manipulate business concepts such as:

S OPEX

C CAPEX

o Regulated Asset Base
C Return on investment

Revenue requirement

OV NN AN NN NN

Exercise session 2 (2h)

Enoncé duTDn® 2
. Détermination du prix d'utiisation d'un réseau

On considere une entreprise gastionnaire de réssau de transport (TSO) nouvellament erée pour Ia
finfractructure

gestion réseau devant & itre I

L'Objectif est de calculer quels doiver

tarifs &' utlisation de ce réseau pour assurer |3 rentabilits de entreprise.

« Lo prévision d'utiisation du réseau sur I'année estla suivante

14
| 12
1
02 I I
o
¢

Courbe d'utilisation prévue

&

4 Lesinfrastructures doivent pouvoir transparter fa pulssance toute Fannée sans jamais
epassar 80% de 3 capacité totale

+ Lo valleur d'un MW de capacité de transport est de 500000 €/MW

4 Les coits fixes de maintenance ot d opératians du cstimés & 3500 €/Mw

. on bles sont r sportée sur le réseau et
sont évalués 3 1.5 €/MWh

Les infrastructures ont été construites pour fonctionner sur une durée de 60 ans, aprés cela
elles devront Bire recyciées et rénovdes. La dépr
estimée & partic d'un modéle & taux de dépréciation annuel constant de 4%,
Uantrepriss estfinancse 3 50% par da |2 dstte st S0% par des E3pitau propres.
+ Lo tau diniérit des emprunts d'Etat est de 1%

4 Le taux de rentabilitd moyen du marché est de 3,5%

+ Enmoyenne a volatili des aciifs entre

son de valeur des infrastructures  é16

prises gestionnaires de réseau de transport
estimée & 1,5% tandis que la volatilité du marché est estimée 4 3%
Le taux d'intérét de la dette de Pentreprise est de 2.5%

— www.smagrinet.eu

1) Calculez la capacité du réseau que Pentreprise doit posséder pour powvalr fonctionner sans
dépasser 80% d'utlisation

2) Caleulez I I nécessaires | On suppasera
par fa suite que cette investissement est e seul actif possédé par l'entreprise la premiére
année et que | est égal b la base &'actil de I'entreprise RAD.

3] Calculez Ia quantité d'énergie transpartée par le réseau par an

4} Caleulex les eouts de maintenance et d'opération OPEX de I'entreprise par an.

51 Calculez la valeur résiduelle R des infrastructures lorsqu'elles seront rénovées aprés les 60
ans dutil

&l €n utilisant un modéle de dépréciation linéaire, déterminez les dépenses dinvestissement du
eapital GAPEX annuelles en ne considdrant que la dépréciation du capital.

7} Calculez les couts annuels totsux.

8 A parti des taux de wolatiité, estimer e coefficient de r

e de entre

B

9} Calculez le taux de profit attendu parles actionnaires e (coist des capitaux propres] par le
modele CAPM

10} Calculez le cout mayen pandéré du capital WACE.

1)

12) Calculez les revenus annuels requis RR: par Fentreprise

13)En entreprise facture P je transportée sur le
réseau aux utlissteurs, calculez quel doit étre ce tarif pour au'elle puisse tteindre ses
revenus requis

lcules I retour sur investissement attendu ROL

Onsupp que les autorités de rég: s un plafond de prix 6,30 €/MWh pour
Futilisation de ce résenu. Cependant Futlisation du réseau a é1é surestimée est n'est que de 500 MW
en moyenne. De plus ses couts fixes sont en réalité de 5000 €/MW. U'entreprise se retrouve en
situation de déficit, Pour palier & cela Pentreprise décide de réduire & 0 le taux de profit des
actionnaires (e=0%).

14) Sachant que la deficit dz thague année diminua 12 valaur de I'entreprise (BAR) et sila
situation ne change pas, détermine: au bout de combien #'années entreprice te retiouvers
en situation de faillte.

Le bilan comptable d'une entreprise comporte deux porties. L'actif qui carrespond & la valeur de
Fentreprise. Le possif correspond & Varigine de Ia valeur de I'entreprise, dette ou capitaux propres. Le
passife ég01 & Factif. prise valant 30% par de o dette et 70%
par des capitaux propres aura un passif composé de 300 € e dette et de 700 € de cagitaux progres.
Lorsque la valeur de Fentreprise change (& couse d'un déficit par exemple) le passif doit varier de o
méme fagon. Au sei 4 Ia detre existante
ou lors de Ia contraction d'une nouvelle dette. Par conséquent si ucune dette n'est remboursée ni
contractée et que I voleur de Foctf varie, ce sant les capitaux propres qui vont varier du méme
mantant. une entreprise se retrouvera en situation de failite si ko valeur de son actf boisse jusqu’s u
fest ol le &g passi if (1a valeur de 2

dette).

POWERING SMART GRID EXPERTISE IN
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Module 2 : Economic operatio
societal challenges - ULOR

Exercise session 3

Exercises to train students on cost and
benefits analysis :

C Comparison of a solar and a wind power
plants by calculation of the net
present values of each project.

S Comparison of a coal and gas power

plants by calculation of the levelized
cost of electricity of each project.

Enoncé duTDn® 3

I Projet de centrale

Oncomane deux arojets de centrales Clectrigues, une centrake solaire et une centrale photovaltaigue.
Les deux projets sont des centrales de 1 MW de puissence instaliée avec une durée de vie de 20 ans.
n estime que les deux centrales dewralent avoir un facteur de charge de 20 %, le prix de rachat de

Vélectricité est de 30 £/MWh.

La centrale solaire nécessite un investissement initial de 1600000 € et a des codts dopération de
20000 € par année.
La centrale éolienne nécessite un Investissement initial de 1 200000 € et a des codits d'apération de
45,000 € par annés.

s los deu ca5, on néglige s durées de constructions de la contrale.

Pour cot exerdce, i est conseillé & iliser un tableur.

1) Caleulez Fénergic praduite gar chaque centrale par an

2] Caleulez les revenus annuels de chatue centrale

3] Pour un tauxd'actualisation de 1% cakules fa valeur actualle natte [N

4] Recalcutezla NPV de

5] Déterminez le taux de retour inteme IRA pour chaque projet

) En considérant quo fe taux o sctualisation est une dannée camportant Besucoup
dincertitude, déterminez quel prejet semble le plusintéressart.

de chague projet.

‘ajet mais pour Un tsux d'actuslisatior

7) Pour e projet & enu et un tauo ' on dle 4%, tomg de
retawr simple.

) Pour le projet de centrale reteny et un tau d'actualisation de A%, déterminez le temp de
retaur actualisé.

Il Coutde la production électrigue actualisé

O cherche  comparer le cout de électricité produite par une centrale 3 charon et par une
contrale 3 ga. Les dous ces ant une puissance installée de 400 MW, un facteur de charge

de 20 ans.

rmayen de 70 % €4 une duree o
Lesinformations de ka centrale & charban sant les suivantes

Cout dinwestissement : 1500 €KW

&/Wfan

Colts wariables :5 E/MWh

Efficacité de |a combustion : 950D B/KWh (guantité d énergie fosslle qu'l faut bruler pour
preduire 1 KWh d électricité, Beu=British thermal unit)

Cout d combustible - 2 €/MBtw

Colts fixes

e

.

— www.smagrinet.eu

Les infarmations de a centrale & gaz sont kes suivantes

1
2)

3)
£l

5)

Cout dimwestisserment : 350 €KW
Codts fises : 10 €0/

Coits wariabies : 5 E/MWh

Effiarsté e la cornbustion - 11000 BLu/KWh fquan
produira 1 KWhd'électricitd, BrusEritish thermal uni),
Cout du combustible : § €/MBtu

rpie fassile Ul faut bruer pour

e lectrigue produite par an par s deus centrales.
chaque centrale (combustible + &
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societal challenges - ULOR
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Exercises teaching methods

° The exercises sessions were supposed to be face-to-face classes of 2 hours each.

L Due to the COVID-19, the sessions were organised online:

. The students had to prepare the exercises before every session.

Feedback:

° These sessions were very important in clarifying a number of misunderstandings and identifying
the hardest points for students to understand.
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societal challenges - ULOR

Overview

Lectures Exercises sessions Tasks
| I 11 \Y V VI VI VIl IX X Cost and Article

benefits

analysis
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Personal work

N
‘\\\\\ \QQ Face to face session
N

)
.55555555555555555555& Online chat
T
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Online session

° The module including the exercises sessions that will be presented after is similar to a 3 ECTS
module in ULOR.
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Student works
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Task: Economical analysis of nuclear
power plant project

. A different variant of the task was e e e
given to each student. Va1

. They had to conduct the analysis of a
nuclear power plant project with
different assumptions for each
variant.

. The objective of this task was to
evaluate the capacity of the students
to use the concepts and tools studied
during the Tectures and exercises
sessions.

4 LCOE n graph §
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Task: Articles analysis

. The article “GRAM-HANSSEN, Kirsten. Efficient :ﬂ@Mmﬂ;
technologies or user behaviour, which is the Eifcint echnsigie g beerionr which
more important when reducing households’ Honsehlds ientcesy Chbeumption? "
energy consumption?. Energy Efficiency, 2013, Hintn s
vol. 6, no 3, p.447-457.” was given to the

2012 /Published oalios: 21 Decereber 2012

students.

o They had to read it and make a summary of the
article.

This task had the following objectives:

L To make the students more familiar with the
structure of a scientific article.

O To evaluate the general understanding of the
module and see their ability to bind it with
the article content.
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Student feedback
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Student evaluation of the module
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Student evaluation of the module

° The lack of pre-existing knowledge of the students was a concern for the understanding
of the module.

. Students showed interest in concepts that they do not usually address in their courses.
Parts of the module that generated a strong interest among the students:
. Environmental issues

C Cost and benefit analysis / Energy planning

Parts of the module that generated less interest among the students:

. Legal and institutional aspects
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.hank you for your attention
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