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Reviewer'’s Report

Reviewers report should contain the following items:

Brief evaluation of the thesis quality and overall structure of the dissertation.

The relevance of the topic of dissertation work to its actual content

The relevance of the methods used in the dissertation

The scientific significance of the results obtained and their compliance with the international
level and current state of the art

The relevance of the obtained results to applications (if applicable)

The quality of publications

The summary of issues to be addressed before/during the thesis defense




The thesis quality can be estimated as quite good accounting for significant scientific results obtained and '
described by Tatiana Bondarenko. The research cavers several important topics — evaluation of 'po_tenti_a!
effect from thermal -enhanced cil recovery, such as in-situ pyrolysis, hot water/supercritical water
extraction, and air injection, for the hydrocarbons production from source rocks enriched by kerogen.
Results inferred from _geoc'hemi'_ca[' analysis of Bazhenov Formation rock samples after pyralysis,
hydropyrolysis and oxidation exposure have an essential inmiportance for evaluation of high-pressure air
injection potential for in-situ synthetic.oil generation. An original approach to 2D pyrolysis data analysis
was suggested and applied to evaluate the homogeneity of kerogen tonversion in low-permeable
consolidated rock samples. Parameter S,C0; was used as identification of fuel laydown in-oil shales during
the oxidation process. Sophisticated thermal property measurements before and after combustion tube
test allowed to enhance understanding of thermal protesses that occur in-situ during the air injection.
Unfortunately, statistical processing the experimental data can not be.'_es_timatejd as -comprehensive in
some.cases that influenced on reliability of few conc¢lusions.

The structure of the thesis is logical and contains five chapters. A detailed literature review ofthe previous
l[aboratory investigations including. oil shale pyrolysis, oXidation, and hydropyrolysis mechanisms: of
kerogen conversion is presented in Chapter 2. As the result, Tatiana proposed a methodology of
laboratory experiments for -evaluation of HPA] effectiveness in oil shale fo_rm_ations, followed by
description of the results obtained {Chapter 3). Chapter 4 containsthe combustion tube test results, which
summai’i_ze the effects observed during a separate investigation of coexisting processes. The thesis
content is relevant to the thesis topic.

The methods used in the dissertation can be estimated as relevant. After each set of experiments, core
analysis was performed, including pyrolysis’ investigation and elemental analysis. The experimental
methods and approatches used in this research are relevant and allowed to obtain significant scientific
results for the problem solution. The unigque equipmertit of the Skoltech CHR laboratory was used for
experimental modeling of thermal EOR processes. Such experiments as high-pressure ramped
tempetature oxidation and pyrolysis were conducted using Bazhenov shaie. samples for the first time.
These tests gave:a relevant estimation of air injection petential for oil generation from kerogen. Proposed
laboratory work-flow is logical and unigue due to thorough-core analysis aftér exposure.

Results presented .in the thesis are significant for Russia and the international scientific world. They
comply with the current state of the art. Obtained results -are relevant to. industry application. The
research results were included in the Skoltech reports on commercial projécts. with industrial partners.
Qil companies.can use the ex’perifmeh’tal results, presented in the thesis, for monitoring ﬁe_ld...operat_ions
in terms of gas composition, oil characterization and kerogen conversion while coring, industry can use
the experimental results obtained in‘this wark for numerical simulation. The data helped to evaluate the
effectiveness of the HPAI method and estimate the oil recovery at selected Bazhenov Formation fields of
interest. The research results described in the thesis can be considered as original in the 6il&gas science.
The obtained results can be considered as relevantto applications.

Results obtained. in this research were pub!'ish:ed; in “Journal of Petroleum Scierice and Engineering”, that.
belongs to prestigious international journals (Q1) in petroleum engineering area, and-Russian oil and gas
industry reputable journal “Oif Industry”. The scientific results-described in the published papers relate to
the thesis research.
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IE | recommend that the candidate should defend the thesis by means of a formal thesis defense

[[]1 recommend that the candidate should defend the thesis by means of a formal thesis defense only after
appropriate changes would be introduced in candidate’s thesis according to the recommendations of the
present report

|:] The thesis is not acceptable and | recommend that the candidate be exempt from the formal thesis
defense




