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MESSAGE FROM THE DEPARTMENT HEAD

Greetings! | hope this newsletter finds you happy and healthy in these continued interesting
fmas. We are starting to see things raturn a litthe bitto normal on campus, but | know that's
not that case evenywhers. | hope that wherever you currently sit aroend the globe, you and
yours are dodng well. I'm also not really sure if we know what "nosmal” is going to be here
at Mines — a3 with 5o much around the world, the pandemdc has definitaly impacted our
oparations and how we approach things — but we will continue te thrive no matter what!

In Fall 2020, we In PE {and Mines in general] ran about 50% of our courses either n-per-
san or ina bybrid mode with both in-pecson and virtual components. This past spring, we
upped that number to around ~70%. Of course, this all came with some challenges, but
owerall, Mines did a great job with managing such and our students benefited from iz 1 am
very proud to say that wie were abike o run our Feld sedsions in My 2021 completely in-per-
son! This was no small feat, and | just want to give some kudos to the multiple peeple that
it took to make this happen, and $o our PE students for having the patience to deal with the
additional steps that we had to take, Wi will Frer returming 1o 100% in-person classes this fall
[minus couwrses that are actually designed to be fully onling), and | think | can speak for the
entire faculty when | ay that we are sager to get back into the physical classroom!

The past year has brought some changes in our facslty ranks, D Bil Bustes rofired fram
Mines in December 2020 after 26 Wi ol teaching in the PE department. He is groatly
missed, but he has not gone far (Conifer, Colorado) and graciously allows ws to call him up and task him with some special projects (SEVERAL
spacial projectsl), Dr Jorge Sampaio also decided 1o retire in May 2021 after six years with the departmant. He is also staying in contact with
U, but froem a slightly Facthar distance, as he has retitod to Sustralia bo be Cloger o Bamily, 11 vous are keeping track, you'll realise that thi die-
parture of these two gentlernen left a fairly sired gap in owr drilling and completions faculty ranks. Therefare, | am pleased to announce the
arrival of our newest Mines’ PE taculty, Tim Sorensen, who has been hired as a Professor of Practice to handle owr drilling courses starting this
fall, Tirm & a proud Mines” gradusate, and we ane very happy to haee him back homae in Golden |

T hing was chillenging this past year with the warious COWVID protocals in place, but aur Beulty stepped wp 8 the chaltenge while continu
ing b da all of the other things that make them extraardemary, We have several new research initiatives that have ar are kicking off including
projects in grothermal, methane emissions, feam EOR, CCUS and cryogenic injection, just to name a fow, Work always continues in our fun
damental PE areas, but as you can see from this list, we are expanding our ressrarch porttalio to addeess some innovative areas that Bt righ
into aur areas ol expertse. We are very happy 1o announce one spedific praject that will be one of the largest funded projects ever in aur
department (around 54.BMK) in the area of pecthermal at the Utah FORGE project (wtahforge.com). Stay tuned for more information there
and on all of our research programs in our various social media outlets,

Perbaps the mast exciting thing that we got to bring to yoser sttentian in this newsletter is — drom roll pleate — the Mines Patrolaum Engs
neering Department will be celebrating its 100th anniversary in 202211 Yes, your very own PE department will be celebrating its centennial
birthday starfing on Januwary 1, 2022, As behoowes such an occasion, we ane planning several special events throughout the calendar year, so
pleasad stay tunad for announcemants about such and a calendar of svents which will be posted on our departmeant’s wabsite {petroloum,
mines.edu] and on our social media platfiorms. One item that you can go ahead and put on your calendar is the annual alumni reception that
will be held in conjunction with the S5PE Annual Technical Conference and Exhibition, which just happens to be back in Houston on October
3.5, 2022, More details to follow on that and all of owr 100th anniversary events!

Speaking of SPE ATCE, you probably know that this wear's [2021] is in Dubai, UAE, from Seprember 21-23. Wa have chosen not to have a formal
alumni event in Dubai this year duee to the continued travel restrictions so many are facing. However, same of Mines' faculty and staff, includ-
ing mysedf, and a small group of students do plan on attending. 5o, if you are there, please look us wp —we'd love to see youl

| sinceraly hope that the past year has bean a positive one for you and your families. | know that J030-2021 has had more challenges than
mast of us ever dreamead of, but please know that we are thinking about you and haping that all of our alumni are doing well. As alweys, drop
us a note via whatever your preferred means is — we love hearing from youl! And definitely hope to see you on campus, at a conference, or
somewhere sometime soon!

Go Orediggers!

lennifer
I ; -
S f%‘-——
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DEPARTMENT STATISTICS

Student Data
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PROGRAM ADVISORY BOARD (PAB)

Thanks ta the PAB mermbers for their suppart and advocacy!
I'hey work as a whole and on cubcommittess to support the de-
partment with curriculum development, mentosihip opportu-
fities, the alumnd survey and developing partnerships and data
sharimg with imdustry.

Our members in 2020-2021 weere; Dovid Bryant, BHP Billiton;
Kevin Chambers, Chevron; Pabrick Disher, apache: Pat Hogsin;
Suesan Howes, Subsurface Consultants & Associates, LLC; Jessica
IFiarte, Well Data Labs; Basak Kurtogiu, Quantum Energy; Forsh
g Mody, ELRP Technology Consultant; Vicky Jackion Nissen,
Hess; James Page, Ouy: Amanda Rebol, Kimmeridge Energy;
Clitkard Sanden; Adam Sayerss, Asia Energy; Mark Sonnenfald,
Cimarex; Sandy Stash, Lucid Energy; and Barry Thomas, Como
cofhillips,

PAB Survey Results

PR @ B oE RN W E @ ® @

The Pragram Advisory Board {PAE) for the Petroleum Engineering (PE| Departmeant at Mines sent thedr annueal survey to 2727 Mines PE afurmni
for wham the department has contact information. About 12% responded, with representabon from each decade back to the 1950s, A pre-
sentation comparning the 2021 Alemni survey resufts with the 2000 survey results was reviewed by the PAB at their May 2021 meeting. You
ean 2ee the presentation at kit )/ foetrolewm minededu/advisarvbaard /

The LIJI"'.'E"r'.]SkS the ta mE-qL:E'El'll'_'r:"& sach WEAr S0 that the PAE can usa the trends in the recults 1o better advise the PE DE'FIET".'I’!I'! ent. The results
are presented In three groups, by years of Full ime Experience: 0-4 years, 3-9 years and = 10 years. Responsas from the most recent grad uates
e necestary to conifirm achisvement af Program Cduc atianal Qbjectives, imparkant far Acereditation Board for Engineering .-'|r|-:fT|-'|.h||1':|||::g','
[ABET) acereditation.

One new trend that was remarkable this year was the prevalence of comments refated to Environmental, Soclal and corporate Govermance
[E45G], particularly from the sureey respondents with more than 10 years of industry experlence.

= | think it would be helpful to add a thaughtful fand reasonable] courss on envircamental, social, and gevernance considerations and how
they mpadt dﬁclﬁiﬁn-l‘nﬁhlng. a camparny s social iense (o operate, and d&T&rr‘r‘umrlg averall investrment/ prapect sk,

* The industry is evolving and emissions and ESG .., will be a big focus moving foraard, Exposure and knowledge build on key companents
ta enviconmentalfemissions woubd set Mires apart, Learning about greenhouse gases, CODZe, ete. natural gas diesel sulbstitulion rates,
methane slippage, grid power, etc.

Combixined E56G/Ethics/Environmental course

® E5G - Curriculum & o must kave ngw
= Dan't lase sight of land wse i35ues and envirenmental engineering,
o |n¢redsed fous oo social and emvironmental consequences of industrial activity

One of the goals for the sureey committes 5 1o explore ways that the PAB can encourage alumni outside the LSA o respond to alumm sur
virs, Mlast of the responses received in the past 3 years (o the survey ame from lormer students who are citizens of the LISA, 15 it possitale that
WE aré missing responses from students who have returmed bo Uheir countries of arrgn and haven't stayed in towch with Mines?

ALUMNI SURVEY
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FACULTY CHANGES

Drs. Eustes and Sampaio Retire

We had to say goodbye to Ors. Eustes and Sampaio this year, Dr. Eu-
ctes decided to retire.. 2ot of. He's not teaching, but Dr ELstes 5 now
an associate professor ermeritus working en a couple special projects.

bor, Fustes’ decades at Mines meant theoe were a ot of people he
tosched, ‘We put the word owt every where we eould think of and
had paaple from every stage of Bill's life at Mines attend the virtual

recegption,

"

Dr. Sampaio had anly
been with the degart-
ment for about & pears,
but still made a grest
impact  during  that
time. He taught the
carmpletiong COHArSE
g solo in the spring be-
fare retiring,

Both of these men rebring meant we had no experts in drilling, which lead to a search for a
new drilling professar.,

Welcome Prof. Tim Sorensen

Hiellea Crediggers | There are no wards 1o !-.:Il-,' daseribe how overjoyed | am to have come full cirele back 10 Mines as f.ll.u!ll,'. | Brgan this jours
ey as an unde..:g racd at Mines in 1998, where | thought | wanted 10 e & physics majar, Thiat changed once | took Physics I, and | decided 1o
be a geaphysicist instéad, then finally settled on gealogy. After graduating | went into the odlfield as a wellsite geslogist and mudlogger. & year
later | returmed to Mines, but straved acrocs the street from Berthoud Hall to ge1 my master's degres with Dr Miskiming as rmy advisar, Thae
petralewm sector then pulled me full force to Howston, where | spent the nest 14 years. The greal majority of that time was spent working for
Exxanhabil a5 an engineer, with instruction of both new hire and mid-career engineers as one of my faverte responsibilines,

| grew up here in the Demer metro area, and iU's lovely 00 be back, Mines always felt like home, and & the risk of sounding cheesy, | think
it always will, But what exacthy am | doing here? Great guestion, so let's talk shout drillimg! ') be taking on the PEGN 311 and 361 classes,
amang others, as my primary focus, Deilling engineering has always been a somewhat misundersiood petroleum specialty, and far good rea-
son. A large amount of heldwork is involved and it is the alkoy of
fna=-cdetidl specialties such as faciliies enginearing and ineact

-"l h.l" 1} 1
wienoes such as reservoir engineering and geology which miske ; ‘)}]]

it 5o unigue. The other side of drilling which makes it such an ad- ;

vanturg is the ability 1o cope when things go wrong, which thay
inewitabily do, I vou ever comi across 2 well with no probilems
at all, please call me, or better et write a paper gbowt it! Safety,
ris® management, and teld decision-making are always at the
forefrant of my mind,

Ag the industry changes and evolmes, drilling engineeing mast
change with it. Wellbores are still needed for new fields and ofd
finlds, but newer applications in geothermal, sequestration, and
dispeasal are on the rise, Add o this the enocmaus guantity af
wells reguiring abandonment and/or remediation, and drilling s
place in the constantly shitting petrolewm industry is plain. | plan
ta incorparate more of these topics into the drilling curriculum,
allowing our students to meet these challenges head-on,

| prefer a direct, open communication style, so please reach
put to me anytime |tsorense@mines.edu), Let us conbinue this
amazing journey togather! ek o

fi COLORADD SCHOOL OF MINES



Awards and Recognition

= The Enger Teaching award went ta D Bill Eustes in fall 2020 and
Dr. Btansur Ermila in spring 2021
& The Mines Slumni Baard of Directors gives out awards svery fall,
and in fall 2070 several PE slumni were recognised, More details
ahout the swards and recipients are at hitps:)/ fwesre mines.
edu/s/B40/ 19 interionaspx?sid=2408gid=1&pgid=455.
' Dhtstanding alumnus Award: Barry Thomas "33 This award
recogrizes an alumnus/na who has contributed meritorious
sepvice an bekall of Minas,

" Academic Support Award: William Fleckenstein "8G, ME "88,
PhD 00, This award is given cach year ta & member of the Mines
communily wha goes above and beyvond o supgort the fgor ol
a Mines education,

Young Aluming of the Year Award: lerdan Hoppar * 14, This award
is presented to @ recent graduate whose accomplishments have
reflected favorably on the school and are actwely invobed in
thedr alumni cammunity,

* M Chub Leaderof the Year: Alyse Keller '15, This award recognizes
alumni whe are M Club Leadars in their area and go the extra
mile to support Mines and their fellow Crediggers.

Research Tidbits

= Anew research grant for 2021, entitled “Simulation test of fracture
initiation and propagation”, was funded by CHPC-USA, It will be
led by Drs. ¥u-5hu Wu and Fhil Winterfeld on further devalopment
and enhancement of hydraulic fracture simuelator,

= Drs. ¥u-Shu Wu and Phil Winterfeld developed a new theory on
multicomponent diffusion model, representong & breakthrough
in theoretical study of mass transport in porous media, and
pulzlished in the SFE fouraal,

= Dr. Fleckenstein leads a muiti-disciplinary team who was awarded a
54.8 million DOE grant to develop tools for harvesting geathermal
energy. The Utah FORGE project will be based on some exisdng
patants [ses below).

s Years of wark have paid off and this year two patents were
awarded. The first was developed by Drz. Flackenstein and Eustes
on a Method and apparatus to rotate subsurface wellbore casing
[https:/ /patents. justia.com patent /10561791). On the second
Dr. Fleckenstein led & team which was Downhale tractor for use in
a welibore [https://patents. justia.com/patent/ LOS2ZTR25).

= Dr. ¥ilin Fan received a grant from the American Chernical
Loclety Petroleum Research Fund in 2020, The research is about
“Experimental investdgaton of Droplet S Distribution in Water-
In-0il Emulsion in Alr and Emulsion Muldpahse Horizontal Pipe
Fhow”

= Or. Winterfedd is finishing project enfitlted “Laboratory and
modaling wtudies of ervapenle fracturing/cooling processes
around boreholes with Hguid nitrogen.” Mewcrest Mining's Lihir
gald mine, In Papua, New Guinea, Is in a selsmically active area
and the ground is hot duwe to this activity. Part of the geld mining

FACULTY NEWS

MG stwdent Mohammad
Akrlangga in Dr. Xiaokong Yia's

2riviEg racontly measunpd

thae tolad gas storedin
s namnosHicato matesia
il g MTRA-T). Lot fx the
prossure vessel wsed To mako
measuremants anc beiow is

tha experimant echamatic

e B pew g pl

proscess ioto drill boreboles and place explosives into them far
detanation. The kot ground causes thermal degradation of the
explatived, and we are studying minimiring this degradation by
infecting liguid nitragen into the borehales in arder tocoo! them,

Dr. Winterfald is warking on project entitied: “Software Upgrade
and algarithm  Research  on Three-Dimensional  Hydraulic
Fracluring Progagation Maodel” for China Mational Petroleum
Corposation whaere we will upgrade Frac-C5M, the three
dimaersional fracburing simulatar, and optimize the nemerical
algorithm for fracture propagation modeling including improving
the speed of the simulator by increasing the code efficiency,
improving the linear egquation solution speed, parallelizing the
code with either MPI and OPEN-MP, and improving the fracture
mechanics formulation by implementing the three-dimensional
Displagement Descontinuity Method for fracture width and
incfuscied stress calculations,

= Dr. Kagemi had four students defend and graduate ower the
surnrner. Thadr thasis togics span a wide varietly of subjects—
expariments involving low-cost ketones to enhance ofl recovery
[Etat Alghumaim), analytical ewaleation of a shale reservoir
performancs in the D Basin (Balnur Mindygaliyea and
Murbol Bekibossinow),and testing a practecal matrix refinement
computer code for use in low-permeability fractured reservoirs
[sarah Alruwayd), Research for his curtent advisees involved
laboratory experiments o compare performance of synthetic
low-permeahility cores ws. reservoir cores (Asm Kamruzzaman),
geologic and engineering assessment of Permian Basin reservoirs
(Ozan Lzun), numerical and angineering assessmant of & gas-
condensate region in Eagle Ford (Kaveh Amini), and experimantal
measurement of relatve permeability in fractured carbonate
reservoirs (Daulet Gaziz).

PETRCLELUMN. MINES.EDL 7




Other News

--------------------------------------

+ D Miskimins was the first guest for Mines' new podcast "The Conveyor™.
Check cut her 10-minute podoast abowt the state of the induwstry [Rttps:/ (it
by 3CuS2N]| and keep an eye on The Conveyor to see what else gets featured.

* For the TOPEMERGY alliance |Mines, UTexas & Penn 5State] Jim Crompton
revised their program on Envircnmental Stewardehip and is devaloping a new'
secthon on the Digital Gilfield. Or. Linda Battalora ls now the Mines rep for

TOPCOARF. ;
1% probably surprisos nobody that lennifer goT a new puppy
during the pandemic — hiz name is Aidan. Here be iz in har kap
with his sistors Konel and Jogy

PAPERS & PRESENTATIONS

Warnes highlighted in red are our students, faculty, research associates and post-docs

Presentaﬁmns_ |

v Prof, lim Crompton has spakien At a ot of conlerences, wirhinars,
lecture series and class guest lectures over the past year, including
Eminent Lecturg Series, SPE Gult Coast Society, a washorn India PE
studesyt growp, DspreyData, and classes at University of Partsmaouth
and ML, He also completed a two-part webinar for Surtek on
chalkenpes of data visvafization and explainakble Al

= Dr, ferpa was chair of the Session on Wetting, Interfaces, and
Membranes of Gas Hydrates at the Twenty First Symposium on
Thermaphysical Properties, June 20-23, 2021

* [, Fleckenstein presented on "Finite Element Analysis of Casing
Deformation” at SPE Virtual Summit: Casing Deformation During
Fracturing of Unconventienal '‘Wells, on 16-18 February 2021.

+ Philip H, Winterfeld and ¥u-5huWu presented “Multi-stage hydraulic
fracturing simulation with fluid and heat flow, and geomechanical R
effacts” at the AKChE 2020 Yirtual Annual Meeting. il et

* PhD student Berk Coskuner presented his work, "Effects of Molecular Lavel Forces on the Déffusivity Characteristics of Hydrocarbons in
Shale Reservoirs” at the UrTec meeting in Houston, July 2021,

This e ome oof the many wiswals lim C

= Santiago Rocha MS '21 and Luls Zerpa will present “Evaluation of closed-loop gecthermal heat extraction concepts using resersoie
simulation” at the 2021 Geothermal Rising Conference at 5an Diego, California, 3-& October, 2021,

= Wang, Shihao, Yu-5ho Wu, and X. Wen, “Unified Reservoir and Seismic Simulation with Explicit Representation of Fractures and Faults”
SFE-203979, to be presented at SPE Reservoir Simulation Conferance, 4 - 6 Oct 2021 Galveston |sland Convention Center Galveston, Texas,
LISA

= Sirnileluwa Odwwele, Luis Zerpa, Mathias Pohl, Jyoti Behura, and Manika Prasad will present “Reservoir anakysis of a 002 sequestration site:
Expariment-guided field scale modeling” at the 2021 International kMesting for Applied Geoscience & Energy, 26 September - 1 Octobes,
Derver, CO.

= ¥u, Riangyw, Cong Wang, X. Yan, Shihao Wang, Lei Wang, Phil Winterfeld, and Yu-She W, *A 30 Coupled Thermal-Hydraulic-Mechanical
[THM| Biodel Using EDFM and XFEM for Hydraulic-Fracture-Dominated Geothermal Reservoirs,” SPE-203983, o be presented at SPE
Reservoir Simulation Conference, 4 - 6 Oct 2021 Galveston |sland Corvention Canter Galveston, Texas, USA

* Wy, Dawel, Yuan 04, and Yu-5hue Wu, “Theoretical and Mumerlcal Investigation of Supersonic Muldphase Gas Injection,” SPE-203911, to be
presented at SPE Reservolr Smulatdon Conference, 4 - & Oct 2021 Galveston Island Convention Center Galveston, Texas, USA

® Tlan, ¥e, Chi Zhang, Thengdong Lel, Xisolong Yin, Hoscein Kareml, and Yu-Shu Wu, "An Improved Diffusion Model for Fractured Tight
Reservoirs,” SPE-204010, 1o be presented at SPE Reservolr Simulation Conference, 4 - & Qct 2021 Gahlveston teland Convention Center
Galveston, Texas, USA

* Danlel Croce PhD 20 and Luls Zerpa will present “Mechanisoc model for the design and operation of an intermittent gas lift system for
liguid lzaded harizontal gas wells" at 2021 SPE ATCE at Dubai, United Arab Emirates, 21-23 September, 2021. SPE-205962-045

B COLORADO SCHOOL OF MINES



Publications

= lim Crompton published a book titled Digitel Conterbury Toles,

= Chiang Cheng Siew 21 worked as a research scholar for Payne
Institute. Her research paper on the topic of “Influence of
Carbon Capture and 5torage in the Futwre of Oil and Gas in
Brazil" was published in The Payne Institute Commentary Series
for the Payne Institute for Public Policy. hitps://bitly/2WaS|9x

= A recently published paper in Energy & Fuels on work by Dr
Zerpa’s group on the modeling of gas hydrate formation in
oil and gas pepelines, and providing guidelines to manage
offshore pipelines, titled “Changing the Hydrate Management
Guidelines: From Benchtop Experiments to CHMHyK Fleld
Simulatons”. https:// pubs. acs.org/articlesonreguest/AD K-
¥SGERIFIGTIRWTIXEMWE

Tiam, Ye, Chi Zhang, Zhenpdong bei, Miaclong ¥in, Hossein
Kazemi, and Yu-5hu W, “An Improved Multicomponent
Diffusbon Model for Cornpositonzl Simulation of Fractured
Uncorventional Reseroirs,” SPE fownal, 2021

Wang, Shihao, ¥uan D4, Philip H. Winterfeld, bun Li, Kianmin
fhou, Bowen Yao, and Yu-Shu Wu, "Understanding the
Multiphysical Processes in CO2-EOR Operations: & Numerical
Study Using a3 General Simulanon Framework,” vol. 26, SPE
Journal, pp.918-93%, 2021

Zhaa, Minrul, Ridha Al-abdrabalnabl, Yu-Sho W, and Xianmén
mou, “Evaluatiens of the feasibility of oll storage in depleted
petrolewm reservoirs through experimental and modeling
studies,” Fusl, 294, 2071

= Wy, Yuanging, llsheng Kou, Shuyu Sum, amd Yu-Sha W,
“Thermodynamically consistent Darcy—Brinkman—Farchheimer
framework In rmatrix acidization,” Of & Gos Science ond
Technology=Rew, (FF Energies Nouvelles, e, 8, 2021

* Tang, Hulying, Bonbng Zhang, Sha Liu, Hangyu Li, D& Hue, and
Yu-Shu Wy, “A novel decline cwrve regression procedure for
analysing shale gas production,” Jourmal of Natural Gas Soence
& Engineering, B1, 2021

Tian, ¥Ye, Chi Zhang, Zhengdang Lei, Niaolong Yin, Hossein
Kazemni, and Yu-Shu Wu, "An Improved Multicomponend
Ciffusion Medel for Compositional Simulatdon of Fractured
Unconventional Resereirs,” SPE faurmal, 2001

Praf. lim Crampton’s piece, "When the Fules Gat Ahead of the
Dati, Thade 5 Nossdere To Hide™ wis published in JPT and DS0F
Journals

= An article featuring the moon drilling research Deep loshi, Dr.
Alired Eustes, Dr, Christopher Dreyer and D Jamal Rastami have
been working on was published in JPT, https:/fbit. ly/3572{73
Deep lochi's research on drilling on the moan was presented al
SPEAADC International Drilling Conference, & detailed write-up
was publishad in Drilfing Cantractor. hitps://bit. ly/ 353004t

"

PETROLEUM
DATA ANALYTICS
GRADUATE
CERTIFICATE

The new graduate level online Petroleum Data Analytics
Certificate program has officizlly |l2unched! The first y2ar
has gone well and we have even had owr first graduates.

The program ks focused on the practi<ing enginecr with
Beld lovel aperations. The Petroleum Data Analytics Certil-
jeate provides an apportunity 1o recelve 3 valuable Mines
Certificate that fills the gap between 3 graduate degres
and an industry short course. Plus, you earm graduate |evel
credit hours, |t |5 tatght by industry-renowned Mines fac-
ulty with vast edperience in the tachnica! aseas and in the
digital oilfield. The Petroleum Engineering Department
has worked with the Computer Science and Applied idath
faculty to offer this: practically oriented four three-credit
hour course certificate program. |n collaboration with tha
Trefny Engineering Ediscation Center at Minas, the certifi-
cate is fully on-line with a global reach: This graduate lew-
el cermficate will be axtremgly valuable for the individuat
and for any company that wants an in-depth education
for seaff and management at an exceptional valwa without
having o came back to campus. Don't miss this amazing
oppartunityl

If yiou want to get involved, learn morne at:

REQUIRED COURSES:
OSC1A03 Intraduction to Data Scence
MATHS 30 Statistical Methods
PEGMNS51 Petroleum Data Analyncs = Fundamentals
PEGMAS5E Petroleum Data Analytics - Applicehons

PETROLELIN. MINES.EDL i)



STUDENT NEWS

Achievements & Competitions

# Gustawo Barraza was a MWSF-REU Intern [The Mational Science
Foundation funds & mnumber of Research Experiences for
Undergraduate stedents through its REU sites program. An AEU
site comslsts of a group of ten undergraduates who work In the
research programs of the host insGtution.) His host insttution was
the Cenbar for Emvironmentally Beneficial Catalysis-The University
of Kansas [CEAC-KU). Gustavo's research project was on Catalysis
of Alkene Epoxidation. Gustawo is working with his mentor to finish
the research and write up their results with a projected publication
In the next year

* Same of the many external schelarships our student received
Include the 5PE Dallas Section Scholarships [Mikhil Goud Eadinsani
and hdarie Christina Adjiman), SFE Derver Scholarships (Andrew
Manzies, Chiang Cheng Siew, Edgar Juarez, George Roose, lourdan
Link, miels Snow, Mikhil Kadirlsani, Peter Kvokatas, Philip Dennar,
Wiliam lordan and Brow dMarbe Adjumani and \WY-5PE Chapter
Scholarship {Gustavo Barraza).

Anabysis on the Influence of COVID-19 Social Distancing Gulde-

lines in Stores” with her mentor D, Tubay Flamand. Christina
weiarked with the mining departrment for her research regarding
Sustaimabiity:

10 COLORADOD SCHOOL OF MINES

The Mines Undergraduate Research Scholars had two
PE students in the May 2021 cohart: Chiang Cheng
Siew and Brou Mane Christing Adjiman. Slew was a
URS for the last two years and received an honorable
menticn in the spring 2020 UG Research Sympasium fowr
per work on “Invectgation of Reservolr Rock Properties
Measurement Methods for Sandstone and Shale Sam-
ples”. In the academic year of 2020-2021, Siew worked
a5 & research feBow for the Econamics and Business De-
partment under the Mines Undergraduate Research Fellow-
vhip |[MURF) on the topics of "Prescribing Optirmal Decisions
far Retablers using Retall Analytics” and the “Retall Analytics
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PANDEMIC PRECAUTIONS

Mimes bad a comprehensive pandemic plan In place and students, facul-
ty - and stafl fallowed thoie guidelings so Mines was one af the schoals
that riever had to shut down during this past acedemic year. Campus had
o be creptive in finding additianal classroom spaces as we adhered to
social distancing guidelings and maast of the oxisting classraoms got Live
Capture systems so students could participate remotely, Teaching while
wearing o mask was a challengs for both our Facully and the students,
but we ware able to push through and still bave an efective school year,

Handling the labs under pandemic restriciions was aspocially difficult
We stagpered lab stations to maximize hiw many pecgle could be in the
racm while maintaining the required distancing and added additional lab
sections, Masks, fogging gogaies and other complications had 1@ be over
come, but the hands-on experkence was worth all the hassle,

Some of these precautions will skl be in place for this academic year
and some have gone away, but no matter what the circumstances we will
continue to do everything we can to contines to give the best learning
exparience possible to our students.

Stwdemts from the drilling éourse practicing sodal distancing deris

oirse af the miud tabs
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Chevron Short Course
Series

We had 1o adapt and have all of the short courses a5 we-
binars this wear. They included:

* Ootg Angivtics, presented by Naser Erwmi, Mobel
Enorgy

* Hydrowlc Fracturing, presented by by Pravin Patel,
MNaxTier, Completion Salution

* feal-bme Froctyre ¥pgnostic Too! - FrocBeot, Presented
by Sattor Khakimoy, Terra-Laboratories

= Cementing Technologies and Applications, Presented
by Ahmed Mansour, Field Ergineer Il from B services

* Froc Design, Presented by Premier Qiffield Group reps

= Shmian Hydrowhe Frocturng Softwore, presented by
Carla De Faulo and Dante Guerra, N5 Technokogies

Around 40 students, mostly seniors with a few juniors and
grad students, participated m the seres this year Upon
completion of the short course the students received
g certificate of completion as well as additonal skills,
knowledge, and training to put on their resume.

Students were excited for the opportunity to kzarn skills
that were immediately wseful in classes and Internships.

We are always leoking for interesting and useful instruc-
tors and courses, so please contact Mark Bliller if you
would like to participate or share an opportunity for a
cowrse students would benefit from.

A big thanks to Chevron for thelr continued support.

SPECIAL PROGRAMS

Distinguished Seminar Series

...................................

‘We has an unusual year with no saminars in the fall and going fulky vir-
tuzl in the spring. We aleo changed the time to every other Monday at
4 pim. The new time worked really well and we look forward to sesing
hoaw it wiorks when we're in person again this fall,

We are soll looking for speakers for this coming spring 2022, Wea are
especially interested in speakers who can address future opporounites
iresearch opportunities in new technigues, future of the field, etc.), spe-
cialized technical topics or related topics such as artificial inteligence ar
banking and its Involvement in O&G.

Flease contact the department at (303] 273-3740 or petroleum@®
minesedu with speaker referrals or to voluntzer to speak on these o
related taphes.

PRESENTERS IN SPRING 2021

= Jan 15 Ahmed Amer, Newpark Fluids Systems - New RE0 Trends to
address Lost Circwlobon

= Feb &: Or. Hariprasad lanakiram, Chevron - Current trends in Flow
Azsuprance: from RED to Applications

= Feb 22: Or. Roland Horme, Stanford - Big Oato and Machine Learmning
i Reservoir Analysis

= fiar & DOn Ding Zhu, Texas ASM University - Using Downhole
Fiberoptic Sensing Technology to Monitor, Control and Improve Well
Perfarmance

# PNar 22: Dr Jingjun [2) Zhang, ConocoPhlllips - Mitgatng Proguction
Degrodation Duwe to Frac Hits fa Uncowventional Reservois

= Apr 5 Kyle Haustveli, Dewon Energy - Making Declsions Using
Completans Diogrostics Toals in Uaconventional Resendaairs

# fpr 10: Dr Abbas Flroczabadl, Rlce University - Adoleculor
Structuve, FuncHional Maolecules, Malecule Simulations and Clessica)
Thermedynamics in Relotion to Efficient Hydrocarbon  Erergy
Frodurnon and Stewardship of the Environment

SUPPORTING PE STUDENTS

Scholarships provide much needed financial assistance to students pursuing stud-
Ies in the Department of Petroleum Engineering, espectally to those who demon-
strate a passion for learning and applying new knowdedge in support of the sci-

gnce and anginesrng community,

Donations can be made to any of the petroleumn engineering scholarships found
on our website. You can supgort our students by making a gift, in any amount.

Go Ondine; w-r-.lz'll.n|ir|1"..|'|.'lu."~\.ui:||:||:|rlr.u-'

Mail & Check ar Visit Ls:

Starzer Welcome Center
1812 lllinods 5t

Godden, CO 80401
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SOCIAL MEDIA RESEARCH FEATURES

e i fhe department went ive,
s snippets and photas fram many
e posts from the past academic yoear,

featiires.

Thanks bo student offfcs warker Kailyn Begidor for contacting facul-
ty and sbudenis and writng the posis!
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Deega loshi Phel “21 did same really impredsive research alongiide Prodessor De Bill Eustes N and faculty in the Mining Department
regarding deilling on the Moon and bacs, mostly funded by NASS's Early Stage Innovation grant.

™ prospect

Ferrs e Ben
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RESEARCH FEATURES, CONTINUED
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Lab setup disgram far proppant placemant
slong a horicantal pige with modular
perforation clustar design
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SoclaAL MEDIA RESEARCH FEATURES, CONTINUED
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STUDENT ORGANIZATIONS

THE STUDENT ORGANIZATIONS HAD A HARD YEAR WITH THE STRICT LIMITATIONS ON GATHERINGS, BUT
THEY PERSEVERED AND STILL PROWDED OPPORTUNITIES FOR STUDENTS TO METWORK AND LEARN.

American Association of Drilling Engineers (AADE)

The Amerlcan Association of Drilling Engineers student chapter at the Colorado Schoal
af hines had & very suceessiul 2020-202 1 school year, Qur arganization was abks ta hast
several lectures and events desplte the manifald headwinds incldent be COVID, We wel-
camed, through the power of the internet, such figures as David Ramsden-Wood of the
Mt Take of the Day podcast; kabn Turley, autheor ol several boaks dietailing the Deepwa-
ter Horizon disaster; ard Dr, Leen Weijers, VP Engineering at Libedty Qilfield Services,
AADE was fortunate to host several execubives fram Mickel Road Operating to sutline
thatir entregronsurial joarney. Mickel Road then generoushy invited our mombaes (o Tour
ane ol their drilling rigs in the D) basin, AADE was fortunate 10 partner with the ather
petralewm chubs to kast Mr, Jobn Cristmann, CEQ of Apache and b Dawd Lawder, CED
of BPx, The Fall 2021 AADE officer team looks forward o an excellent upcoming semestes
and plans to host many more engaging lechures and activities,

Above are AADE mermlsers at (he Nicke! Road rig
fowr while fo the [aft 5 the Nickel Road Dot

American Rock Mechanics Association (ARMA)

The American Rock Mechanics Associstion {4RMA) student chapter had an eventful year, despite many challenges associated with the pan-
demic. In-perscn event COVID restrictions required the board members to become inventivel We held nearly 10 events this year, most of
which were academic kectunes given by faculty fram other undversities and industry members whose work focuses onrock mechanics, The lec

tures contained an array of applications including petroleum, tunnefing, experimental rock mechanics, and others. ARMA held all events in a
hyirid format, with puest lecturers presenting via Zoom
and some students attending wia Zoom, as well. How

ever, most of our studant attendees were able to come
in person to view the presentation in a socially distant
format. An important part of Mines' student crganiza

fon culture is providing food during lunchtime meet-
ings, 5o the ARMA board felt it was important to keep
up this tradition, Despite the COVID restrictions in place
thiz year, ARMA was able to offer cur student attandess
free takeaway lunches folfowing each presentation, Ad-
ditionally, a social picnic event was held outside at the i, technical becture in rotk methanics given on poom for the ARRMA Student Chopter
beginning of the year for netwarking at a distance! Students werp able to view it remotely or in-person

PETRCLELUMN. MINES.EDL 1%



The past academic year
has posed its challeng-
es for SPE, especially in
terms of hokding events
virtually, however aur offi-
cer tearm was dedicated to
working towards a great
acadernlc year and han-
dled well these challeng-
ing timas to make sure
SPE continues to grow
and engage the commicni-
ty through events. Thera
WEME  NUMerous  avents
and new programs which
were hedd and execuled
during the past academic
year Including successful-
Iy expanding outreach Lo
other SPE chapters and
Drgan|zations, hodding C5ht 5PE Clay Shoot Tournament on April 30th which was sponsored by Liberty Ciifinkd ices and Chewron
maare than 10 lunch &

learns, virtual mack interviews, golf tournament, clay shoot tournament, valunteering events, skills seminars and launching a new mentar-
chip program.

In the beginning af the (alf Lemedter, incollaboration with THS Markit, Harmomy Enterprise Virtua] Workshap wat completed ina virtual setfing
which included training videos, Ive sessions with the instructors, and a Certificate of Completion, Qne of our briggest events wis the Joint
Sassion with Derver SPE which was held on dpril 21t virtually and the keyrnote speaker was the 2018 5PE President Darcy W, Spady, It was a
succassiul event wihere avery attendes [studants, profassionals, and professors] was very engaged

The rewly implemented mentosship peogram helps studients in developing mentoring relatianships, As the pandermic resulted maost af stu
denti missing out an in-perian nternship mentoring and mtersships eabirely, the program acted as an addition during bhese ungarer b b
Heras Bo andure stedants ol feel cannaeted to the industr W

Thiz 5PE Point System was introduced moently which i5 in place 1o assign point vahees to members to incentiviae them to participate in various
chapter and Denver section events, SPE was also wiry excited to be awarded the Student Excellence Chapter sward far 2021 by Society of
Petraleum Enginsers International. Toe award 15 in recognition of arr student |h.1;:-||-r':-. prograrms in mdustry engagement, aperatians and
planming, community imvohemant, professional devalepment, and imnovation. 5PE seeks to continue offering more benefits to its members. IF
yora hivee any interest in patting on workshops, giving lunch & learn lectures or supporting SPE in any ather way, please reach oul (o cemspe &
prmil.com, Thank you bar the suppart |
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FIELD SESSION 315

Figurig oul how to have Flewd Sesiimn 1 while
working under pandemic restrictions was ¢hal
lenging, bt happily we pultesd it off] Everyane
gt ba sleepin their own beds at night and we did
dary trips all around Colorado whike following all
af the campus pandemic protocols, W loaded
EVBErYGE ifdo e mini-vans aeery day to go 1o
our sites, The group consisted of 52 students from
th LIS, Sawdi Arabia, Kazakbstan, South korea
and Eussait, laculty [Drs. Linda Battalors, Xiaclong
¥in, Mark Miller, and Yilin Fan|, staff (Rachel hic-
Donakd, Nellie Link, and Joe Chen] and teaching
assistants (Gamma Firdaus, Gunnar Maerrick and
lennifer DiCarlo). Some stedents from Saudi Ara-
bia came off planes only days before Held session
began!

The first day we were on campus and started of

with a presentation on “Ervironmental and Social
Governance and Corporate Social Responsibility™
by David Van der Vieren of Western Midstream,
Ll Basin Regulatory Group. That was followed by
a virtual AERA Energy panel session from Mines
alumni about working In the oll and gas Industry
after graduation from Mines, Participating alums
were George Hunsacker PE "85, Matt Erbes PE 13,
Mually Fantasky ME "17, Linda Moharmmad PE "07
and ‘04, and Nicole KEannedy PE '14. In the after-
noon we headed over for an OXY Production field
towr where we leamead about OXY's tankless site
design. {hur host, Telbe Starbeck, OXY Stakeholder
Relations Advisor, and O®Y tour guides did a great
Job leading our students while working around
thunderstonms.

Dy two started off with a visit to one of PDC's
drilling rigs. Aluem David Lillo, PE "B7, Seniar Vice Pres-
Ident Operations, organized the visit, and we toured
the rig led by FDC Energy employees and rig contractor
employees. They were walting for a part so students
were zble to get a close look at the control booth and
other parts of the rig that would have been off-limits
If the g was in use. We then headed over to 4 Cres-
tone Peak Resowrces (CPR) hydraulic fractuning site for
awery muddy visit, thanks to afternoon thunderstorms.
Mark Balderston, PE'ES, Completions Superintendent,
organized this tour. Our tour guides were CPR employ-
ees and Liberty Qiffield Services employees, Incduding
Matt Pullas PE “13, Dstrict Engineer, Liberty Qiffield
Sarices,

DE’&' three was a 5-||'I"|FI|E I:Ia-,.' as we broke inte Two ETOups
and took turns visitng the EVRAZ Steel M in Fusblo
where students learmed how seamless pigsEs are misde
It was fascinating, loud and kot, but we learned a lot
from owr host and EuhﬂE Mines alum R-,-an Wilkls MBE
18, Quality Manager, Seamiess bl
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Dy fowr we also spdit inbo twa growps and vitited different sites then
swapped locations. We visited a CPR production site that was orga-
nized by Mark Balderston and guided by CPR employees. At this site,
students also lgarned about fishing tools, The second location was
Western Midstream's Latham Gas Plant. David Van Der Vieren, M
Basin Regulatory Group, and other Western Midstream employees
took us around the plant to see how asseciated gas from the nearby
oil welis is collectively processed. \We were givan a very thorough
walkthrough of the plant, starting from compressors, dehwdraton,
to acid gas stripping and cryogenic bowers, The tact that the plant
onky needs a handful of peopla to operate & really amazing to us

Om thae last day, we toured a CPR drilling rig. 11 was interesting 1o
seg the simifarities and differences between the two drilling rigs we
were fortunate to visit this vear. After that we had a group lunch and
headed back to campus,

Wig are very grateful to all of our hosts for their fime and interest
in our Field Session 1. Wie know the large group and the pandemic
protocols were not easy to work with this year. To our dearest alums:
We gpreatly appreciate your commitment and support to the PE De-
partment and our students!

& eomireoh slght during Beld se43icn

T
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Field Sassion I s back In person, although reduced capacity. Thes
yiar wee had appeoximately BD PE students go 1.hn::||..|g|'| the coming
af age-old rityal of camping in Massadana and learning about the
differant petraleum systems in the Ficeance and Uinta Basing, Due
to COVID there were changes in the defivery of the course but
all the gaodogic outcrap locations were visited, The main change
was breaking the course into bwo sechans with each spending one
week camping and one week on campus for lectures.

During the wesek an campus both secticns were cwerlapping, and
presenters from Chevron, Koda, Caerus, and PLS graciously shared

their knowledge and experience on their respective assets,

Chervon presenters CHiF Cutley and Rose Mizell covered the We
ber larmation gecdogy and engingering complexity of the Rangely
oil field. Although the oil field has been producing for more than
&0 years, Chevron showed that there is a lot of life left in the asset

Fram Keda, Rob Zaback and Ken Baboock prasented their compa
nigs work on the Griven River formation, showing hosw geoscie ntist
and reservoir engineers work topether to characterize challenping
lacustring comwentional assets. The Green River is notoriows for
its wany crude, and vertical haterogenaity from 3I‘r|:~rn.'|l1'ng sand
stone, limestone, shale zones. Identfying opportunities m mature
assets was a koy message shared,



Mike Ledbowinz and Andrea Passman |oined from Caerus. Andrea s
the COO at Caerus and a Mines alurm who recalled some memories
of camping in Massadona whan Ramona lad the field sesseon. hike
did a fabulous job presenting the cornpanies efforts In developlng
the Mesa Verde in the Piceance basin and highlighted the impor-
tamce of geclogic understanding in those efforts.

Mt Srratton and Kewin Stratton from Production Logging Services
{FLS] drove out to Golden frorm Vernal, bringing tools, ltems and
industry experts for show and tell. PLS arranged for Mathan Wiser,
from the EPA to present regulatory toplcs an wellbore classification,
and Jim Sericlen taught on wellbore testing methods,

Althowgh the students only spent one-week camping, they did eam
a two weeks Massadona merit badge as the camp grounds and cab-
ins had been untouched since 2019, There was anly one shriek in the
middie of the night due to critters In the cabins,

One of the most notable marks of this year's
field sessien were the demographics be-
tween the two sections. Secton A was in ling
with historlc awerages where the majority
af students were from the USA with several
interpational students. These studests had
a great attitude and worked hard as they
campleted every assignment, Section B was
a new experience dominated by students
from Saudi Arabla making up approximata-
by 75% of the class and USA shedents could
b counted on a single hand, Expecting the
Middle Eastern students to experience wild
wd] cultur shack from Massadona, it was
the faculty that was shocked as welleyball
mets ware sets up, musle, and fun was in-
troduced. The festive environment was
contagiouws as all students were included in
the fun and it was posithve remindes of how
diverse and inclusive the ofl industry can
be, It wias the Faculty and Tas job to remind
the students this was not supposed to be
an enjoyable experience, but swre enough
W Boo were caught in tha first Massadana
Stusdents v Professors/TAs wolleyball invi-
tational. Although the students barely won
the vollayball games, it was TA Berk Coskun- i

Lett students from section B are enjoying the val oyDall net thay

braught, while below stedents take 0 break whiks taking noted.

This year's field sesslon was a true success primarily due to the ef-
forts of the Professor Wes Buchanan, Lead Geoscience TAs Dessy 5a-
pardina, Cankut Kondakci, and all the excellent geoscience TAs. The
geasclence team has done a remarkabie job on the technical content
of the field session, and in supporting the student's geoscience un-
derstanding. A special thank you to Denise Winn-Bower and all the
PE Ths for their helg, too.

i wha won tha push up conbast,
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1922-2022 B cial social media

ACCounts,
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Do you have photos or stories to share frem your time at Mines? Send New MinEs PE LINKEDIN
them to petroleumomines.edu. We'd love to receive anything but are GrROuUP
especially looking for pre-1970.

IE"l'tl.-|= fram
5. Wil you be
ir ane of the phe

We atarted 8 new group on Linkedin called

. bake sure to join
if you haven't abresdy to get the weekly re-
snarch leatures and hesr about events and
opportunities for alumni,

FoLLow PE ON FACEBOOK

Follow us. on Facebook for the fun stuff like
evant photos, histarical pictures and studant
achigyements, Search for 1o
find s,

#IDIGMINES GIVING DAY

The fourth annual #idigmines Giving Day #IDIGMINES RESULTS FOR
was structured differantly this year, bul

departments and organizations across cam- - : PETHU LEUM ENG‘ NEERING
pus- still competed to get the most dona
fions in 24 hours, Oin the line were bragging
rights and a share of the many bonus prizes
oftered. Cne of the bonuses this year was
the first 10 donors from outside the US got FY1i8
to choose where a bonus would go, and

several of them picked PE! Special thanks OTAL GIETS MADE g 53 42
to our international support

Thanhs to everyone for participating. We had the most donars
yet and hopa to see the numbers go up again next timal

55 b 42

W want to have our numbers go up again
Please put Febreary 3rd, 2022 on your cal-
endar and be ready to parbcipate so we

Tl Cur S N o) Ve ot (o e Bonus FunD $777 5850 53,521 | 51,990
brate 100 years in style

512,810 217 485 512217 515,360

513,587 518,335 515,822 517,350




