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1. Highlights of main Achievements in Y2

Describe 3 to 5 highlights where you think your ACE has shown “excellence”, something that
you are most proud of, highlight cases such as international accreditation; joint master and
Ph.D. degrees with reputable regional and/or international partners.

* The ACE-ESD Center has won a grant of 17,745,600 SEK ( Frw 1.7 billions) from
SIDA project for research training partnership to offer 5 joint PhD degrees to UR
staff in collaboration with Chalmers University, Gothenburg University and
Jonkoping University in Sweden and establishment of research-to-implementation

translation hub. The project will run from October 2019 to 2024,

* The University of Rwanda participated on PASET benchmarking exercise which can

raised USD $95,000



1. Highlights of main Achievements in Y2 cont’d

¢ In collaboration with University of Pretoria, South Africa, one of ACE-

ESD PhD student will get a joint degree after completion of her studies,

** The center did a lot for attracting external income trough writing
grants proposals. For that, It won hosting a regional Incubation center

and will get 250,000S of income.



2. Major high impact outreaches

» 29th March 2019 around 45 Students and 7 Staff from the

African Center of Excellence in energy for Sustainable
Development Visited the Rwamagana Solar Power Plant
located near Agahozo Sharlom Youth Village in Rwamagana

District for energy site visit or outreach,

»From 18th February to 2 March 2019, one of ACE-ESD
academic staff conducted an outreach program at Université
Catholique la Sapientia and sensitized students and staff on
ACE-ESD program, and the result of this outreach was a good

number of participants from Congo who attended the short

course organized by the center May 2019,



2. Major high impact conferences / workshops Cont’d

» On the 4th -8th of March 2019 Dr. Diego Sandoval
at the ACEESD at University of Rwanda conducted
seminars on:

* The democratization of Knowledge: open-

source, open-hardware, open-data, open
learning, open-*: case study: loT and
LoRaWAN.

* Python crash course

* Open-source in science and engineering: data
analysis, machine learning, and deep learning.

e The role of buildings in the future of
decentralized and centralized electricity,

» On 21st February 2019, Prof Sangwon Suh at the UR-ACEESD conducted a public lecture on
"Low-Carbon Transition: implications on the environment and the society".



2. Major high impact conferences / workshops Cont’d

» 2nd PASET regional benchmarking capacity building workshop

Between 16 — 18 May 2019, under sponsorship of both Korea-World
Bank Partnership Facility (KWPF), in University of Rwanda -
Nyarugenge Campus - Akagera Hall, Kigali, Rwanda

Theme : The Role of Data and Use of Technology in the Higher

Education Sector in the Digital Economy.



3. PAPERS PUBLISHED (26) /ACCEPTED, PEER-REVIEWED JOURNALS AND NEWLY REPORTED AT THE
SECOND ROUND OF NON STUDENTS INDICATORS FOR VERIFICATION

The State of the Power Sector . Lingling Li,Samuel
! . Godwin  Norense _. X -
in Rwanda: A Progressive Bimenyimana, Cecilia

2018 Sector With Ambitious Frontiers in energy research Osarumwense Messa _Am_\sc:ﬁo_sﬁmgmco:m_
Asemota
Targets
Economic Analysis for <mEm.moSn
Distributed Energy Supply ST &1, Nelson ljumba, Senior,
2018 Wind-Thermal chUmgonm . IEEE _umm\_>m2m_mo: :chm‘_mmm\ and EtienneRegional,1.National
. PowerAfrica Senior, |EEE and .
Storage System and Technical Etienne Ntagwirumugara
Performance .
Ntagwirumugara
Small Hydropower ILAMEILEEL
: ) . Daniel Zimmerle andhttps://iopscience.iop.o
2018 ._H.VM“M_MU“:ME oqhms_ﬁ_ww\m:masmmwﬂﬂ m”ﬂnﬂmoﬂmqﬂmmswmm_:m”m”Mhﬁ:mmmoﬂm Geoffrey  Etienne rg/article/10.1088/1755
; pp Ntagwirumugaral -1315/133/1/012013

Challenges




3. PAPERS PUBLISHED (26) /ACCEPTED, PEER-REVIEWED JOURNALS AND NEWLY REPORTED AT
THE SECOND ROUND OF NON STUDENTS INDICATORS FOR VERIFICATION

Date of Name of | Name of the Names of Type of co-
mc_o__nm:o journal/co | author from national/region | author
nference | ACE al/international | (national,
paper co-author regional,
international
. ..., _Godwin Norense
2018 Jump Resonance in Wind-Felled Plantains ATl 8 SR E Osarumwense
Asemota
Samuel Bimenyimana,
Performance estimation of Ntaruka Godwin zoﬂm:mmnmn:wm Messa
2018 hydropower plant and its comparisonENERGY AND Osarumwense Kemunto, Lingling _.r_z.nmﬁsmzo:m_
with ENVIRONMENT ——— Paula Jeanne Ihirwe. ’
the prediction results obtained by SPSS
Optimization Comparison of Stand-AloneOpen  Access Godwin zoﬁm:mmmm_‘:cm_ Bimenvimana
2018 and Grid-Tied Solar PV Systems inLibrary JournalOsarumwense . v ’International
Jeanne lhirwe
Rwanda Asemota



3. PAPERS PUBLISHED (26) /ACCEPTED, PEER-REVIEWED JOURNALS AND NEWLY REPORTED AT THE
SECOND ROUND OF NON STUDENTS INDICATORS FOR VERIFICATION

Date of Name of Name of the Names of Type of co-author
publicatio journal/conference author from ACE | national/regional/int | (national, regional,

n paper ernational co-author | international

New Approach on Solar
Water Heater Energy Smart
Metering System  Using

Internationl conference

. L Lawrence Letting , A.
on advances in big data ¢

Rwigema, E

201 . i E. : "Regional, National
018 Adafruit Feather wmch_uoz,pnoq:nc:qm .m:o_ SElE SR E WG Ntagwirumugara, S ISR
communication systems B. Bataringava
(icABCD2018) . gay
Internationl conference
Integratin Photovoltaicon advances in big dataKehinde  Adeye m_ogﬁ:ms
8 m ) . & yey Colton,Etienne Regional, National,
2018 Technologies in  Smartcomputing and data . . .
. Ntagwirumugara,Nelso international
Homes communication systems N liumba
(icABCD2018) J
Bilateral Trade Analyses .
. . Godwin Norense _. .
Between China and EastJournal of Marketing Bimenyimana Samuel, .
2018 Osarumwense International

African communityand Consumer Research Paula Jeanne lhirwe
countries

Asemota




3. PAPERS PUBLISHED (26) /ACCEPTED, PEER-REVIEWED JOURNALS AND NEWLY REPORTED AT THE
SECOND ROUND OF NON STUDENTS INDICATORS FOR VERIFICATION

Date of | Title Name of | Name of the|Names of | Type of co-author

nc_o__szo journal/conferen | author from | national/regiona | (national,

ce paper I/international regional,
co-author international

Investigation of wireless power
transfer with sine and pulse
modes comparison at a resonant
frequency of 150 kHz

Ntagwirumugara
IEEE Bahoranimana Barnabe Etienne, Akshay KumarRegional
Saha

2018

Impact of Electrical Power
2018 Systems on the Environment inlEEE
Kenya, Rwanda and Tanzania

Enock Chambile, JeanNelson ljumba, Burnet

) Regi | and nati _
De Dieu Hakizimana Mkandawire €glonal and hationa

The 10th IEEE PES Asia-
Estimation of Solar ResourcePacific Power and
2018 Potential in South Sudan UsingEnergy m:mm:mm::m.gm: Avik
Heliosat-4 Method Conference 2018
(APPEEC

Nelson ljumba, CharlesRegional and
Kabiri, Philippe Goffin International




3. PAPERS PUBLISHED (26) /ACCEPTED, PEER-REVIEWED JOURNALS AND NEWLY REPORTED AT THE SECOND
ROUND OF NON STUDENTS INDICATORS FOR VERIFICATION

Date of Name of Name of the Names of Type of co-author
publication journal/conference author from ACE | national/regional/in | (national, regional,

paper ternational co- international
author

Policies lost in translation: .
1 International

Combating the green house gasThe 9th International Etienne . .
_ . ) ..https://ieeexplore.ieee.

2018 emission merry-go-round forRenewable EnergyKatundu Imasiku,  Ntagwirumugara, .Bill

) e org/document/836248

increased utilization ofCongress Coop 1

renewable energy technologies

Asemota, LinglingRegional

Web-Based Design andIlOP Conference mm:mmnmoas\m: zo_‘msmm:‘mchm_ http://iopscience.iop.or
2018 Implementation of Smart HomeEarth and m3<_333m:8_omm232m3mm Bimenyimana, Ceciliag/article/10.1088/1755

Appliances Control System Science Messa Kemunto -1315/168/1/012017

Regional
Assessment of Electricity and IEEE 3rd International Michael N. Irechukwu
Electricity standby SupplyConference on Electro-Youssouf j "https://ieeexplore.ieee.

e Systems on University of RwandaTechnology for NationalSingirankabo Rl org/abstract/document

Campuses Development (NIGERCON) /8281972




3. PAPERS PUBLISHED (26) /ACCEPTED, PEER-REVIEWED JOURNALS AND NEWLY REPORTED AT THE
SECOND ROUND OF NON STUDENTS INDICATORS FOR VERIFICATION

Date of Name of Name of the Names of Type of co-author
publicat journal/conference author from ACE | national/regional/int | (national, regional,

ion paper ernational co-author | international

Osarumwense Regional
Shading Effects in Photovoltaic2nd International Asemota, Lingling https://ieeexplore.ie
2018 Modules: Simulation andConference on Power andGodwin Norense Li,Samuel ee.org/document/83
B E IS Renewable Energy Bimenyimana,  Cecilia 90665

Messa Kemunto

Maximum Power Point Performance Regional
Tracking  Comparison  between2017 2nd _:ﬁmgmzo:m_moas\m: NorenseAsemota, Bimenyimana https://ieeexplore.ie
2018 Incremental conductance withConference on Power m:o_ommEBEm:mm Sameul D:m::m i ee.org/document/83
perturb and observe algorithms inRenewable Energy ’ ’ 90668
photovoltaic power systems.
Regional

A Life Cycle Assessment Approach to
2018 Electricity Generation from Gishoma
Peat Power Plant

N. Gaetan, D. Sandoval,
U. G. Wali, Kayibanda
Venant

http://www.ijee.net/
article_75605.html

Iranian Journal of EnergyHakizimana
& Environment Eustache,




3. PAPERS PUBLISHED (26) /ACCEPTED, PEER-REVIEWED JOURNALS AND NEWLY REPORTED AT THE
SECOND ROUND OF NON STUDENTS INDICATORS FOR VERIFICATION

Date of Name of Name of the Names of Type of co-author
publicatio journal/conference author from ACE | national/regiona | (national, regional,
n paper I/international international
co-author
2 National
Conference: 5018 :ﬂvm“\\é.éé..ﬂmmmm«n:mmﬂm
Bit Error Rate Mitigation in VANETsInternational Conference on Etienne w:wmﬂ_mﬂc_m_hwww_ﬂﬂﬂwwmmﬂw
2018 Using FFH-OFDM Pre-codingintelligent and Innovativelames Ntaganda, Ntagwirumugara,Ric . = .~ - -
. .. tion_in_VANETs_Using_FF
Approach Computing Applications hard Musabe H-OFDM Pre-
(ICONIC) -

coding_Approach

Umaru G. Wali 2 , http://programme.exordo.
Barcelona ICREN 2018Fydess Khundi-Etienne com/icren2018/delegates

conference Mkomba Ntagwirumugara 1 , /presentation/154/
Akshay K. Saha 3

Solar Photovoltaic and Home
2018 Lighting Fuel Choices: Evidence
from Rural Households in Rwanda

L . i ) https://iopscience.iop.org
A Simulink Model of Photovoltaic Bonfils Safari and

ies: article/10.1088/1755-
e Vil nder <,.u=<_3m_o_U Conference Series: Earthinnocent s / / /

Nshingabigwi

and Environmental Science Nkurikiyimfura 1315/159/1/012024

Environmental Conditions




3. PAPERS PUBLISHED (26) /ACCEPTED, PEER-REVIEWED JOURNALS AND NEWLY REPORTED AT THE
SECOND ROUND OF NON STUDENTS INDICATORS FOR VERIFICATION

Date of | Title Name of | Name of the | Names of | Type of co-author
publicatio journal/conferenc | author from ACE national/regional/i | (national, regional,
n e paper nternational co- | international
author
Traditional Vs SmartJournal of Godwin Norense . .
.. . : Bimenyimana .
2018 Electricity Metering Systems:Marketing and  Osarumwense International

) , Samuel
A Brief overview. Consumer Research Asemota

The State of the Power Sector Lingling  Li,Samuel

: . . . Godwin NorenseBimenyimana,
in Rwanda: A ProgressiveFrontiers in energy . .
2018 : e Osarumwense  Cecilia Messalnternational
Sector  With Ambitiousresearch
Asemota Kemunto
Targets
C t Stat f R bl
urrent Status o B : http://www.hrpub.or
Energy  Technologies forEnergy m:o__._m_aﬁ:_m:m Diego Sandoval, Jiournals/article inf
2019 Electricity = Generation inEnvironmental Umaru Garba Wali &/) -

Eustache, "0.php?aid=7619

Kayibanda Venant

Rwanda and Their EstimatedEngineering
Potentials




3. PAPERS PUBLISHED (26) /ACCEPTED, PEER-REVIEWED JOURNALS AND NEWLY REPORTED AT THE
SECOND ROUND OF NON STUDENTS INDICATORS FOR VERIFICATION

Type of co-author

Date of Title Name of journal/conference | Name of the author | (national, regional,

publication from ACE international

Design, Control and Validation of a PV Nduwamungu

Conference proceedings 2019 National

System Based o:mwunmgmo? no:ﬁqo_mﬁ: International no:dnm:m:nmDﬂ“@ﬂ“ﬂmcmmﬂmmcmsswm
2019 . . on Control, Automation and_. . ’978-1-7281-3325-
Data Acquisition GO.»UZ Viewer in Robotics _w__Ao_‘_Bm_‘.dm Jean _/\_m:mm\pm\mwp.oo ©2019 IEEE
Smartgrids Vianney
Blockchain Technology and Renewable
Energy
Access: Minding the Poverty Gap and June Levi-Oguike . .
2019 Ensuring subSaharan Africa is not _.mdonm_m Conference Regioan|
Behind
Unraveling Green Information Katundu _Bmmm_e_»mmmo:m_
2019 JEEIERE — S .mm. a m_ocm_>a35mm2m:<m sciences Journal H\/.\m_m:m UNEIIES 2 m:g_ﬁcm“\\Qo,.o_‘m\po.wwmo\ma
Greenhouse Gas Emission Game- Etienne Msci9020043

Changer Ntagwirumugara 1




4. Major fund mobilization

** The center won the grant of hosting the regional Incubation center
which will attract about S 250,000 USD,

+** ACE ESD Center won a grant of Frw 1.7 billions (17,745,600 SEK) at SIDA
Project to train 5 joint PhD and Postdoc students and establish research to
implementation translation hub,

** The center enrolled students who will be sponsored by different
partners such as HEC and IUCEA in MSc programs,

*** There are also self — sponsored students at Msc programs,

**Moreover, students sponsored by the center, pay themselves
administration fees to support the center in financial sustainability.



5. Exchanges

»The ACE ESD Center facilitated 3 academic staff for exchange program of two weeks at
Rwanda Mount Tea, Musanze in April 2019 focusing on Small Hydropower plants
(Giciye,Gihira and Rugezi) :

* Prof. Dr. Eng. Ntagwirumugara Etienne,
* Mr. Bikorimana Jean Marie Vianney and

 Nduwamungu Aphrodice.

» The following regional lecturers were facilitated:
e Dr. Mulugeta Gebreherot from Ethiopia 21-28 January 2019,
e Dr. Babu Martin from Kenya 10th-20 January 2019,
* Dr. Francis Murolani from Zambia 11th -18th November 2018,
* Dr. Venant Kayibanda at Peace Hydropower, in Musanze in June 2019,

»Mr. Bikorimana JMV supported to travel to Goma DRC for exchange at Spentia
University from 18th Feb to 2nd Marh 20109.



6. New and/or Revised ACE Ph.D., Master accredited

*The international accreditation: The contact with international accreditation
body from German has been initiated, and the contract between ACEESD
and that body is sent to UR legal office for the review.

* Ph.D. programs: provide the list ; accreditation status
PhD by research in Renewable Energy
PhD by research in Electrical Power Systems

PhD by research in Energy Economics; got the national accreditation from
High Education Council (HEC), the national accreditation body of Rwanda, in
April 20109.



6. New and/or Revised ACE Ph.D., Master accredited

e Master programs: provide the list; accreditation status

at National level, on 22" June, 2018, the Rwanda High Education
Council accredited the MSc programs of ACE ESD:

»MSc in Renewable Energy
»MSc in Electrical Power Systems

»MSc in Energy Economics.



6. New and/or Revised ACE Short Term Courses delivered

e Short course training ”mw,,..

From 6t to 10t May 2019; the ACE ESD conducted a short
course training on MicroGrid. The training generated
hands-on skills in different areas including power
engineering, Microgrid, Smart grid.

The participants were 65 of them, 36 regional and 29
nationals and among them 42 male and 23 female.

About nationalities of 36 regional: Burundi (2), DRC (14),
Kenya (6), Zambia (2), Tanzania (3), Uganda (8), Ghana (1),

s ™




6.1 Short course trainees : 65 professionals trained in May 2019

65 trainees by countries of origin

Burundi, 2

~ Rwandans, 29

H Male
m female
™ total

Zambia, 2

Tanzania, 3

Ghana, 1

national  regional total



6.1.3 ACE-ESD students field trip at Rwamagana Solar Power Plant

- . |




6.2 PhD students enrolment in 2018/19

%2 joint PhD Student (Both °

Rwandans, male) in partnership

between ACE-ESD and Imperial 5

H Male

C n _<m —sm_.ﬁ<s * 3 m female
3 i+total
At the center, there are 5 PhD ) |
students : Rwanda (1), Burundi (1), ]
0 - , , ,

Z_mm:m ANV DSQ Cmm_\dam AHV. national regional total




6.2.1 PhD students enrolment : by countries of origin




6.3 Masters students Enrolments

45 Msc. student by country of origin

MSc STUDENTS STATISTICS

W National mRegional mTotal

30

25

20

15

10

- B
) 2z

Rwandans  South Nigeria  Ethiopia  Malawi Kenya DRC
Sudan

45 MSc students : 15 national female, 16
national male, 3 regional females, 11 regional
male




7. ACE Targets & Results Achieved for the six months

Value Y1 target Y1 reported Y2 target Y2 reported Cumulative
results
Regional Masters (Total) 9 0 9 13 13
students . Masters (Female) 3 0 3 3 2
enrolled in
ACEs PhD (Total) 3 12 2 4 16
PhD (Female) 2 7 1 0 7
Short-term noSmmmo 3 5 36 39
(female)
Short-term oocammo 6 S 19 18
(Total)
2. Students Masters (Total) 30 0 30 45 45
?m”ﬁ_o:m_ and Masters (Female) 9 0 9 18 18
regional)
enrolled in PhD A._uo._”m_v 10 31 3 7 38
ACEs PhD (Female) 4 8 3 0 8
Short-term oocammo 164 20 65 599
(total)
Short-term nocammo %6 6 73 49

(female)




7. ACE Targets & Results Achieved for the six months

iiﬂ e ﬁ o L
results

MOUs on partnerships for collaboration in

applied research and training entered into by the 5 1 0 8 9
ACEs
Total 6 3 0 3 6
Accredited education Zm,ﬁ_.o:m_ 6 3 0 3 6
programs offered by the Regional 0 0 0 0 0
ACEs International 0 0 1 0 0
Short-term 0 0 0 0 0
Courses
Direct Project Total 40 195 53 117 312
Beneficiaries (of which
._"m—.:m_mv Female Anxvv 13 34 18 41 75
Faculty and PhD studentsTotal 2 5 15 10 15

exchanges to  promote
research and teaching.

Female 1 2 5 0 2




8. IDA FUNDS ESD RECEIVED and UTILIZED

Amount Total Total Cumulative  Disburseme Disbursem Date
Received amount amount spending nt Balance ent
(USD) Utilized in  Utilized in (USD) (USD) execution

year one year two %
(USD) (USD)

1,092,328 | 21/04/2017
876,033.5 | 13/05/2019
1

1,968,361.5
1

303,424.13 | 821,176.35 |1,124,600.a8 | 5+>761.03 57.13% | 30/6/2019




8.1 Approved disbursement of students indicators and
financial management results in June 2019

Disbursement approved by Independent
Verifier  (in US$)

DLR#2.2: Newly enrolled students in the ACEESD S Ee
DLI 2: Excellence in
education and research
capacity and
development impact DLR#2.6: Faculty and PhD student exchanges to
50,000

promote regional research and teaching .



8.1 Approved disbursement of students indicators and
financial management results in June 2019 Cont’d

DLIs DLRs Disbursement approved by
Independent Verifier (in

DLR#3.1: Timely Withdrawal Application 11,000
supported by financial reporting on the ACE
account for the period

DLR#3.2: Functioning Audit Committee under the 11,000

DLR#3: Timely transparent university council

and institutionally
reviewed financial DLR#3.3: Functioning internal audit unit for the 11,000
management university

DLR#3.4: Transparency of financial management 11,000
(audit reports, interim financial reports, budgets
and annual work plan are all web accessible)



8.1 Approved disbursement of students indicators and
financial management results in June 2019 Cont’d

DLIs DLRs Disbursement approved by Independent
Verifier  (in US$)

DLR# 4.1: Timely procurement 22,000
audit report

DLR#4: Timely and audited

procurement DLR#4.2: Timely and satisfactory 22,000
procurement progress report

Total disbursement approved 507,500




9. Reporting and Compliances

* Annual Work Plan status, implementation progress as measured against annual work plan

The center has spent about 821,176.35USD the whole year which makes the spending rate of
80.8% as per the revised annual budget (of 1,016,199 S). The m_omso__sm rate of this year was
affected by the purchase of lab equipment second batch because the disbursement reaches the
wmmww&w%msw account at the end of fiscal year. The activity is now shifted in the next year,

Interim Financial Report status

The semi-annual Interim financial report (IFR) for July to December 2018 was produced and
submitted on 30th January 2019 in the format given by the World Bank, the other one is for the
period of January to June 2019 be submitted on 30 January 2019.

* Annual audit report status

The internal audit of the reported period (July to December 2018) is conducted by UR
internal audit unit. The centre waits the reports to be issued. The internal audit of
January to June 2019 is expected to be conducted in September 2019 and external
audit will be following which will be conducted by the Office of Auditor General as well
as the reporting period of external audit report is 10 months after end of fiscal year;
the center will be in due time




9. Reporting and Compliances (Cont’d)

* Procurement plan, procurement progress, procurement audit

The procurement plan of the center have been prepared, revised and submitted to
the World Bank. The procurement progress report is also prepared and is submitted to
World Bank together with the activity report on due time . The annual procurement
audit for the fiscal year 2017/2018 was conducted by the Rwanda Public Procurement
Authority (RPPA) in December 2018 and the report was shared by concerned
stakeholders. In addition, World Bank expert approved the procurement result as
achieved by the center for disbursement.

Meanwhile, Procurement audit for the fiscal year 2018/2019 is expected to be carried
out also by RPPA in December 2019 as well as the reporting period of procurement
audit report is 10 months after end of fiscal year. The center will be in due time.

Social and environmental safeguards actions and compliance

In general, the project focus on quality enhancement aspects of teaching and research,
which primarily requires "softer items" i.e. faculty and curriculum development, and
learning resources. This means that the centre has a very minimal environmental
impacts that does not require new approval or licenses apart from those that already
exist in UR as ACEITLMS hosting institution.




10. Challenges and/or Reflections

* Persistent challenges and reflections

> Low number of national PhD students females enrolment.




11. Next Steps

* Apply the strategy defined by customized POM for attracting females
students, as approved by the National Steering Committee.

* Initiation of international accreditation as well as all programs offered
by the center got the national accreditation namely PhD by Research
and Masters

* Enrolment of MSc students in the intake of September 2019. The call
for application was launched, 174 applications received and selection
processes ended, 120 candidates are admitted.

* Admit new cohort of PhD sponsored by SIDA project.



12. Areas Where You Need Support from NSC, IUCEA and WB

* [UCEA to support on regional students attraction by
providing to them scholarship.

* [UCEA support the center in getting regional accreditation.




13. Key Partners (you can add logos; only those who sign
formal MOUs and with action plan)

Signed MoUs: CSU, BBOX, Imperial College, SAPIENZA University of Rome

ng__a% .

MoUs under process: Mesh power, Nelson Mandela and Lucas Nile

Imperial College
412 London

R

SAPIENZA

UNIVERSITA DI ROMA

BBOXX

X% Mesnpower

WAV
\O/ \0/ | YV r._ _L '

LUCAS-NULLE



APPROVAL LEVELS

On 31 luly, 2019

ACE-ESD Director Approved by Principal of College
of Science and qmnsso_o@\ Anmd

L.?w\ AT

Prof. zﬁmm
m:mszm




