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Modernised GUI and Automated optimizing
of hydropower schemes for nMag

BACKGROUXND

The Morwegian hydropowsr system 1= aging and bwlt for another market than 1= axpactad te be dominant
m the future. Modemizing, reconstructing and ranovation of the hydropower svetem iz thus both necezzary
and a way to imcraazes efficiency and adaptation to a new markst situation.

Hydropowar systems are complex and complex spmulation tools are neceszary to embrace all affects of
change: it a bydropower syztem. Such tools axizts at different levelz. nhias iz one of these simplest models
and 1z fzazibla for 2ll, from small student projects to larzer hydropeower schemes n a prefeasibiliny study.
ullaz 1z also wzaful for different other analvees of 3 hvdropower syetam. Toels that are more complex ara
available, but theszs are at an expert lavel and not fzazibla at & prefeasibility level of 2 preject.

The available version of nhzag has an imefficiant and “unmodern™ uzer mterface and n\ag does not have
any automated optimizmg available. All optimization has to be carried out manually.

TASK

Develop anaw GUI and an automated optimizing tocl for nhlag

Tazk dezcription
1. Fede the emistng GUI for nhlzg.
2. Develop an Optimizer for nhlaz
3. Testand vahidate GUT and Optinuzer

Objective and purpoze

The objectrve 1= to make nliaz more vzar fmandly z2nd modem m the dezizn. And to mmplement an
optomizer to expand the use of the medel.

Subtazkz and research guestions
1. Carry out a literatura revisw grving an overview of system design and optimization
2. Fede the emisting GUL for nhlzg.
a. Develop a naw GUI written in Python that handla: all vser mput to the medsl and preapars
ths mput fAls for the simulator, mne the simulator, axports 2nd prezants the simulation
razult=.
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b. Develop a vizual interactive prazentation of the sstup of the simulated =ystem bazed on
usar mput and a tanslater that presants systam setups bazad on nMag setup/zimulation
filas (“two way translator™)

c. Develop atranzlator from MWVE Atlas to nhiaz (if time available)

d. Tast and validate the GUT and the translator using existing sstup

3. Develop an optimrzer for nhiag

a. Foroptimizing system dazign and capacitiez

b. Fortesting and optimizing opsration stratazie: for different marketz, water nzers and
differant rastrictions

o Tazt and validate

The raport shall bz on an articls format. Approcumataly 20 pazes and structured az an arhiecls ready for
publication.



E NTN U FPags 3 of ¢ pages

Faculty of Engineering Science and Technology
Institute of Civil and Envirenmental Engineering

General about content, work and prezentation

The text for the master thesiz 1z meant az a framework for the work of the candidate. Adjustments
mizht be dons a: the work prograsszes. Tentative changes must be done in cooperation and
azreemant with the profezser in chargs at the Dapartmant.

In tha evaluation theroughness m the work will be emphazized, as will be documentation of
mdepandance mn zzzeszments and concluzion:z. Furthermore the prezantation (report] should ba well
organized and edited; providing clzar, precize and erderly daseripfions without being unneceszary
voluminous.

The raport shall include:

» Sfandard report front page (from DATM, kitteo'damw id: niwo no))

#  Title page with abstract and keywords. (t2mplate on: wiki paze for students at CEE Departement)

# Prefacs

#  Summary and acknowledzemeant. The summary shall melude the objectives of the work,
explain hew the work ha: been conductad, present the main results achisved and zive the main
conclusions of the work.

# The mam text.

#  Textof the Thesiz (these pages) siznad by profeszsor m charge as Attachment 1.

The thasis can 3z an altermative be made a5 2 scientific article for intemationzl puklication, when
thiz 15 agreed upon by the Profeszor in charge. Such a report will melude the same points as given
above, but wheare the mam text mcludes both the scilentific ariicls and 2 process report.

Advice and gudelines for writing of the repart 1= given m “Wrtng Eeports™ by @rind Armtzen,
and in ths departments “F.id og retningzlinjer for rapportskyiving vad prosjelt og mastaroppgave”
(In Morwegian) located at wiki paze for students at CEE Departernant

Submizzion procedure

Procedures relating to the submiszion of the thesiz are dezenibed in DA (hitp:'daim adi ot na).
Primting of the thesis 1= ordered through DATN directly to Skipnes Printing delrvering the prnted
paper to the deparbment office 2-4 days later. The department will pav for 3 copias, of which the
inztrtute retams two copies. Additional copies must be paid for by the candidate / external partmer.

The master thesiz will not ba regiztered as dalivered untl the student haz deliverad the submizzsion
form (from DAIM) where both the Ark-Bibl in 3BI and Public Services (Bulding Safaty) of 5B 11
has mgned the form. The submizsion form mchiding the appropriate signatures mmst ba signed by the
department office before the form 15 delivered Faculty Office.

Documantation collected during the work, with support from the Department, chall ba handed in to
the Depariment togethar with the report.

Arcording to the currant laws znd regalations at WU, the report 1= the properny of WTHLU. The
raport and zszociated rezulis can onlyv be uzed following approval from MNTHU (and sxternal
cooparztion parimer if applicable). Tha Deparhment has the rizht to make uze of the resultz from tha
wark az if conducted by 2 Department smployves, as long as other arrangsments ars not agresd
upon beforahand.
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Tentative agreement on external supervision, work outside NTNU, economic support ele.
Separate description is to be developed, if and when applicable. See wiki page for students at CEE
Departement for agreement forms.

Health, environment and safety (HSE) http://www.ninu.edu/hse

NTNU emphasizes the safety for the individual employee and student. The individual safety shall
be in the forefront and no one shall take unnecessary chances in carrying out the work. In
particular, if the student is to participate in field work, visits, field courses, excursions ete. during
the Master Thesis work, he/she shall make himselfherself familiar with “Fieldwork HSE
Guidelines”, NTNU student HSE policy is fonud here: hitps://innsida.nton.no/hms-for-smudenter

If you are doing labwork for your project og master thesis, you have to take an online e-¢ourse in
lab HSE. To get link, email kontakt@ibm.ntmu.no.

The srudents do not have a full insurance coverage as a student at NTNU. If you as a student want

the same insurance coverage as the employees at the university, vou must take out individual travel
and personal injury insurance.

Start-up and submission deadlines
Start-up and submission deadlines are according to information found in DAIM.
Professor in charge: Oddbjern Bruland

Other supervisors: Knut Alfredssen, Anund Killingtveit

Depariment of Civil and Transport Engineering, NTNU
Date: 12.01.2018, {revised: dd.mm.yyyy)




