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My name is David Greeson, Vice President of Development for NRG Energy, Inc. | have 36 years of
experience in the electric power industry in both regulated utilities and independent power companies.
| have developed 5 major power projects in the US that total more than $3 billion of investment and
includes the $1 billion Petra Nova Carbon Capture and Enhance Oil Recovery project that I'll be speaking
about today.

The Petra Nova project began as an initiative by NRG to find a way to de-carbonize our coal-fired
generation fleet and do it without increasing the cost of electricity. At NRG everything we do is subject
to competition. We are not a utility with captive customers, but rather win each customer by providing
a better value than their other choices. In 2009 when we began this project, there were good reasons to
believe that policies were coming that would make it difficult for coal-fired power plants to continue to
deliver low-cost, reliable power, a value that our customers and shareholders had come to expect.

The final design of the project was guided by two constraints:

e The project could not impact the cost to produce electricity from the host coal unit or negatively
impact its ability to participate in the Texas electric market.

e The project would include enhanced oil recovery since it was (and is still today) the only know
way to simultaneously (a) handle significant volumes of CO2 and (2) in the absence of a price on
carbon emissions, create a revenue stream that had a chance of off-setting the cost of building
and operating carbon capture.

Today, after seven years of diligent work by all stakeholders, the plant is on-line capturing 5,000 tons
per day of CO2. Thanks to a lot of planning, preparation, and persistence I'm proud to report that the
project was on-time and on-budget which is an amazing accomplishment for a first of its kind
deployment of a technology at full commercial scale. The plant is operating as designed, which means
that we now have a coal-fired power plant that has the same carbon footprint as a natural gas-fired unit.

As you can see from slide 5 in the attachment to this testimony, the project is really five projects in one:

1. Design to interface with the host coal-fired plant in a way that did not impact its cost or its
operations.

2. Install a carbon capture technology that had never been built at this scale before and had many
design improvements that were not in the one-tenth scale unit built several years earlier.

3. Design and build an 81-mile CO2 pipeline without the power to condemn or expropriate
private property.

4. Prepare alarge oil field that had been in production since the 1930s by finding and plugging to
today’s standards virtually all the existing wells, drill over 200 new modern wells, and install a
large processing plant on the surface to handle the new oil production.
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5. Re-establish a pipeline link to the crude oil market since the previous facilities had been
abandoned years ago.

The carbon capture system starts by pre-treating the flue gas by cooling and removing any remaining
trace amounts of sulfur in a vessel called the quencher. Next treated flue gas is blown through the 340’
tall absorber tower where CO2 comes into contact with a liquid solvent and dissolves into the liquid.
Now laden with CO2 the solvent is pumped to a closed vessel where it is heated by steam which causes
the CO2 to come out of solution as a gas again. Now segregated, CO2 is compressed and shipped down
an 81-mile pipeline where it is injected into the oil field. I've included a picture of the Petra Nova CCS
facility in the attachment.

Please keep in mind that NRG’s power plant does not pay for any of the carbon capture and enhanced
oil recovery project. Even the steam and power needed by the carbon capture system is provided by
Petra Nova’s captive cogeneration system.

Once CO2 arrives at the oil field it is injected into the oil-bearing formation where CO2 acts as a solvent,
dissolving into the oil and thereby lowering the viscosity. This allows stubborn oil that is clinging to the
surface of the rock in the reservoir to flow freely to wells to be recovered. Once at the surface the oil-
water-CO2 mixture is separated and the oil is sold to the market. The produced water is re-injected into
the oil formation and the CO2 is recompress and likewise re-injected. With each cycle of injecting and
producing the CO2 some is permanently lost and therefore sequestered in the oil formation.

NRG considers itself very fortunate to have the partners in this project, beginning with the US DOE when
we finalized the grant agreement in 2010. The State of Texas establishing meaningful incentives in
2009-11. Hilcorp joined the project in 2011 as our oil field operator and designer/operator of the
enhanced oil recovery system. JX Nippon Qil and Gas Exploration, who is the largest oil company in
Japan, became NRG’s 50-50 partner in 2014 after a year and a half of working on the project pro bono.
And finally the Japanese Government through its Japanese Bank for International Cooperation and
Nippon Export and Investment Insurance agencies made a limited recourse loan to the project to
complete the capital requirements.

The project has been in full commercial operations for 5 months now. | am pleased to report that all
systems are working well and oil production is rising sharply. In December of 2016 just 5 months ago
this oil field was producing less than 300 barrels of oil per day. Today, it is producing 3,400 barrels per
day and climbing. It is currently estimated that an incremental 60 million barrels will be produced from
this field.

I look expectantly to the future of CCS in the US and then to the rest of the world. The US is blessed
with plenty of oil fields that will respond well to CO2 and our coal-fired generation fleet is still young
enough to warrant the investment needed for coal to take its place in the sustainable energy future. But
upfront capital costs remain the hurdle and federal subsidies to wind and solar further stack the deck
against clean coal. Yet there is reason for optimism. Congress is considering measures to bring parity to
low carbon technologies. Also, reductions in the cost to build amine systems like the Petra Nova project
will happen. New innovations in membranes are now out of the lab and are being tested in small field
trials. New formulations of solvents may be commercially ready in 3-5 years that could significantly
reduce the size of the capture system and thereby reduce the cost.

Thank you.
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PETRA NOVA Carbon Capture

Safe harbor statement

This pregentathon contains rsand-looking statements within the me=aning of Sactlon Z78 of the Sacurftl=s Aot of 1933 and
Sactlan 21E of the Ssourithss Ewchangs oot of 1934, Fonward-looidng statements ans pubjsct to certaln rises, uncsrtainti=s and
acsumpthons and typlcally can be khentied by the uses of wonds such & “eapect, ™ “=stimat, ~ “should, " "antidpat=, ~ “hrecss,”
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parirmancs, Compamy opsrations, developments in nenswabbss, and propect development. Gbhough MRS belleyss that ks
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neults many wary materislhy. Fachors that could Causs actusl regults bo diffsr materially from thoss conte=mpiated above Includs,
amang others, gen=ral acanamic candithns, hazards cusomary in the poerer Industry, weather condithans, competition in
whalesabe mnd ratall power markets, the wolstiity of =nergy and fosl prices, Ssllure of customers o perform undsr cantracts,
“hangs=s in tha whol=cal= and ratall powsr marsts, changss in govermment negulsthn of marksts and of sminanm=rtal
amisshans, the candition of caplital markets g=n=rally, our abllity to acc=es Sypital markets:, unanticlpated outages at our
generation Ssciiftles, advwerss negults In Cunnent and futurns IRlgation, Sallune ta kdentify or suco=csiully mpl=ment acquisitions
and r=powerings, the inabllity ta implkement valus =nhancing improvemsnts o plant aperathons and compamowlds Droc=ss=s,
aur abliity to reslize value through our commercisl aperatiaons strategy, and our abliity malntain succ=mful partnering
relathonships.

ARG undsrtakss na abligation to updets or reviss smy raand-looikdng statements, whether ac & neoult of new Irfanmathan,
futune evemts or otherwiss, swospt &6 requined iy law. The farsgaing review of Bsctors that could causs NAGS actusl nesults to
diffsr materially from those combemplated In the farwand-kooking statements included In this Dmvestor Pressntason should be
oansidsrad In cannaction with Infhbomation ragarding risks and uncertalnth=s that may af=ct NAGS fubuns regults Included in
NAGE filings with the Sacuritiss and Exchangs Cammisson at war. =00y, Stemeans mads in cannaction with the axchangs
off=r ars not subjsct tathe sals harbar protecthons provided ba foreand-looking statements undsr Privets Sscurftiss Litigation
Re=farm Act.
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Carbon capture at commercial scale

= 240MWe equivalent
CO; scrubber on a
640MW coal-fired
power plant

= Captuwres approximately
1.6 million tons per year
of carbon dioxide (CO:)

» Ci0; is used to enhance
oil production at the
West Ranch Oilfield

- Sequestering 5,200 tons of
Achieved COD on Dec. 29, 2016 CO; per day

ON TIME AND ON BUDGET nrg:': I3
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Petra Nova Project Overview

nrg’ &
R Five Projects in One

1. Diwerting the flue gas from an existing
facility [Parish Unit 8)

2. Processing flue gas ina carbon capture
system to strip cut the CO;

Transport CO;: to a nearby oil field.

CO;-EOR operation to produce otherwise
unrecoverable oil

5. Transport and sell oil — marketing,
selling, and transporting the recovered ail

Oil revenues pay for
the entire project

Mo impact on power
plant or its costs

-

nrg
How Carbon Capture Works

Post combustion amine-based {0 mpture systems are an adaptation of & technology that has been arowund sines
the 19305, ot @re just now being used to treat ooal flue zas

Crudni Larzs coals O0:-EOR has besn proven sucsscfully
- - since the =arly 19705 to producs otherwiss
- - i unr=coverable oil from matune fislds | =ty
recowvenyl.

The integration of proven technologies into a value creationchain
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Carbon Capture System Site Layout
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Enhanced Oil Recovery Project

West Ranch Field
Development

= [Fizld will be flooded wsing & “S-spot”
pattzrn |=ach produer sunroundsad by
4 injectors)

= A& comprehensive monitoring,
werification, and aooounting plan is in
place to track the flow of D02 andto
insure that it is seguesshened in the
resEreoin

= University of Tecas Burnezu of
Boomomic Geology developed the plan
to sy with oilfisld operations.
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Qilfield Facilities Recapture and Inject CO,

West Ranch Field
Central Facilities

= 200 new wells to be
drilled [ower 1080 now
complete)

= I central processing
fadlities to sepamte oil-
COwenter

= Al prodisced Oy mnd
water is reinjected into
the formestion
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Petra Nova Carbon Capture and Enhanced Oil Recovery Project

Thank you!
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