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REZUMAT

Obiectivul principal al tezei de doctorat ,,Contributii privind optimizarea proceselor
energetice de Tnmagazinare a gazelor naturale ” il reprezinta realizarea unui model complex de
simulare a proceselor de inmagazinare/extractie dintr-un depozit de gaze, cu scopul de a
imbunatati procesul de operare a acestor structuri.

Teza de doctorat este structurata in 6 capitole precedate de introducere, la care se adauga
concluziile, propunerile si contributiile personale, bibliografia si anexele.

Capitolul 1. Stadiul actual al cercetarilor privind depozitele de inmagazinare a
gazelor naturale, instalatiile tehnologice aferente si analiza energiei consumate Tn procesul
de comprimare prezinta criteriile de selectie a zacamintelor depletate in vederea convertirii in
depozite, elementele componente ale depozitelor de Tnmagazinare, tipurile si echiparea sondelor
de injectie/extractie gaze ale depozitelor de Tnmagazinarea subterand si agregatele de
comprimare utilizate in Romania. Capitolul se incheie cu bilantul energetic al
procesului de comprimare realizat la statia de comprimare Targu Mures, care deserveste
depozitul de Tnmagazinare DepoMures.

Capitolul 2. Descrierea depozitului de inmagazinare DepoMures. Tn prima parte a
capitolului sunt prezentate stratigrafia, tectonica structurii si caracteristicile fizice ale
zacamantului, iar in partea a doua istoricul exploatdrii si inmagazinarii, respectiv modul actual de
operare.

Capitolul 3. Modelarea numerici a zaicamantului de gaze analizat prezintd realizarea
unui model numeric pentru un zacamant de gaze naturale transformat in depozit care tine seama
de geometria zacdmantului, proprietatile rocilor si in care pot fi descrise miscarile gazelor.
Modelul este bidimensional nestationar si permite simularea dinamica a proceselor de injectie si
extractie. Se pot astfel studia si optimiza amplasarea sondelor, debitele vehiculate prin acestea in
scopul maximizarii cantitatilor de gaze inmagazinate s.a.

Modelul prezentat permite obtinerea rapidd a solutiilor pentru un ciclu intreg de Tnmagazinare
intr-un timp redus, astfel Tncat poate fi folosit cu succes in procesul de operare.

Capitolul 4. Modelul complex depozit, sonde si retea de colectare prezinta realizarea
unui model aferent unei retele de colectare si aductiune pentru un depozit de gaze naturale,
capabil a fi cuplat prin conditiile la limita cu zacdmantul si cu reteaua de transport. Modelul
retelei de colectare este realizat cu ajutorul simulatorului Simone si are capacitatea de a modela
curgerea nestationara prin reteaua de transport. Acest lucru este necesar datoritd faptului ca

debitele de gaze, pentru fiecare zi, variaza in functie de necesitatile clientilor.
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Capitolul 5. Simularea unui ciclu complet folosind modelul ,,Depozit, sonde si retea de
colectare” prezinta rezultatele unei simulari a unui ciclu complet injectie / extractie folosindu-se
modelele descrise in capitolele 3 si 4. Simularea complexa a pornit de la interfata retelei de
colectare cu sistemul national de transport gaze din care se preiau debitele Tn timpul procesului
de injectie si se injecteaza debitele din sistemul de colectare in timpul procesului de extractie.
Modelele utilizate au permis simularea procesului de comprimare, transportul prin reteaua
depozitului, injectia gazelor prin sonde. Utilizandu-se debitele si presiunile de injectie din
reteaua de colectare, s-a realizat simularea procesului de Thmagazinare folosindu-se modelul de
zacamant. Pentru faza de extractie se porneste de la nominalizarile zilnice valabile la interfata cu
sistemul de transport si se simuleaza procesul de extractie si transportul gazelor prin reteaua de
colectare. Intreg procesul de extractie si transport trebuie si satisfacd debitele de gaze
nominalizate zilnic si presiunile de injectia Tn SNT.

Capitolul 6. Optimizarea procesului de depozitare a gazelor pentru zicamantul
analizat prezinta o modalitate de crestere a capacitatii de inmagazinare prin siaparea unor sonde
noi si determinarea unei valori a debitului injectat pentru a maximiza cantitatea de gaze stocata.
Sondele noi au fost amplasate in zonele cu deficit de umplere, scoase in evidenta de rezultatele
modelarilor prezentate in capitolele precedente. Introducerea in model a sondelor noi in zonele
deficitare a reusit sd uniformizeze umplerea depozitului avand drept consecintd imediata
dublarea cantitatilor de gaze inmagazinate / extrase din depozit. Pe modelul numeric prezentat s-
a dedus o curba care permite determinarea debitului optim ce poate fi extras pentru a obtine, la
sfarsitul ciclului, o anumita presiune medie In depozit (o0 anumita perna de gaze).

In Concluzii, Propuneri si Contributii Personale sunt subliniate, Tn primul rand,
concluziile generale privind modelele prezentate in lucrare si cuplarea lor prin conditiile la
limitd. Modelul de zacamant permite determinarea matricei presiunilor din zdcamant si a
cumulativelor de gaze extrase/injectate in orice moment, al unui depozit de Tnmagazinare, in
timp ce modelul de suprafatd permite operarea retelei de colectare in vederea optimizarii
proceselor de inmagazinare/extractie. Tn al doilea rand, sunt evidentiate contributiile personale
ale tezei de doctorat, in ordinea aparitiei lor pe capitole.

Cuvinte cheie: depozit de inmagazinare, refea de colectare; sonda de gaze naturale;

proces energetic, statie de comprimare.
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SUMMARY

The main objective of the thesis ""Contributions regarding the optimization of energy
related-processes for storing natural gas™, is to achieve a complex simulation model for the
processes of storage / extraction of a gas deposit, in order to improve the operation mode of these
structures.

The thesis is divided into six chapters preceded by an introduction, plus the conclusions,
suggestions and personal contributions, bibliography and annexes.

Chapter 1. Current state of the research concerning gas storage facilities/ deposits,
related technological installations and the analysis of the energy consumption during the
compression process, presents the selection criteria of the depleted layers in order to transform
them into deposits, the components of the storage facilities, types and equipment of the gas
injection / extraction wells of the underground storage and the compressor units used in
Romania. The chapter concludes with the energy balance of the process of compression made at
the compression stationTargu Mures, serving DepoMures.

Chapter 2. DepoMures storage facility description. The first part of the chapter presents
the stratigraphy, tectonics of the structure and physical characteristics of the deposit, and the
second part presents the history of exploitation and storage, namely the current mode of
operation.

Chapter 3. The numerical modeling of the gas deposit under consideration, presents
the realization of a numerical model for a natural gas layer transformed into a deposit, which
takes into account the deposit geometry, the properties of the rocks and within which gas
movements can be described. The model is two-dimensional non-stationary and allows a
dynamic simulation of the injection and extraction processes. One can thus, study and optimize
well locations and flows conveyed through these wells, in order to maximize the quantity of
stored gas, etc. The solution presented allows rapid solutions for a complete cycle of storage in a
shorter time, so that it can be successfully used in the operation process.

Chapter 4. Storage complex model, deposit, wells and collecting network, presents the
realization of a model related to a collecting and adduction network for natural gas storage,
capable of being coupled by boundary conditions to the deposit and to the transportation
network. The model of the collecting network is performed by using the Simon simulator and
has the capacity of shaping the non-stationary flow through the transporting network. This is

necessary because the gas flow, for every day, varies according to customer needs.
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Chapter 5. Simulation of a complete cycle using the model ""Deposit, wells and the
collecting network™ presents the results of a simulation of a full injection / extraction cycle,
using the models described in Chapters 3 and 4. The complex simulation started from the
interface of the collecting network with the national transporting system from which gas flows
were taken during the injection process and the gas flows from the collecting system are injected
during the extraction process. The models used for simulation, allowed the simulation of the
compression process, transport through the deposit network, gas injection through wells. Using
injection flow rates and injection pressures from the collecting network, the simulation of the
storage process was performed, using the deposit model. For the extraction phase one starts from
daily nominations which are available at the interface with the transporting system and thus the
simulation of gas extraction process and gas transport through the collection network is made.
The whole process of extraction and transportation must satisfy the gas flows that are nominated
daily and the injection pressures in the NTS.

Chapter 6. Optimization of the gas storage process for the deposit under

consideration, presents a way to increase storage capacity by digging new wells and
determining a value of the injected flow, in order to maximize the amount of stored gas.
The new wells were located in areas with deficient filling, highlighted by the modeling results
presented in the previous chapters. The introduction into the model, of new wells in the deficient
areas, managed to uniform the deposit filling, resulting in immediate doubling of the quantities
of stored / extracted gas from the deposit. Over the numerical model presented, was deducted a
curve that allows setting the optimum flow that can be extracted in order to obtain, at the end of
the cycle, a certain medium pressure in the deposit ( a particular gas layer).

In Conclusions, Suggestion and Personal Contributions are highlighted, first of all, the
general conclusions concerning the models presented in this paper and their coupling by
boundary conditions. The deposit model allows the determination of the pressures into the
deposit and the cumulative extracted / injected gas at any time, of a storage facility, while the
surface model allows the operation of the collecting network, concerning the optimization of
storage / extraction processes. Secondly, there are highlighted the personal contributions of the
thesis, in order of their appearance by chapters.

Keywords: storage; collecting network; natural gas well; energy-related process;

compressing station.
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