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I. Introduction

As the world lives through a global pandemic, it is challenged inter alia with persistent blackouts
and wildfires threatening the reliability of our energy production and supply chain.
Nevertheless, the oil and gas industry continues to evolve and demonstrate resilience amongst
uncertainty. Companies across global sectors are committing to “clean energy,” “sustainability”
and “reducing emissions,” including those in oil and gas. The players at the negotiation table
have evolved and the oil and gas industry is experiencing a period of growth and fundamental
reshaping. While the oil and gas industry and the renewables and storage sectors seem an
unlikely partnership, oil and gas producers are uniquely situated to utilize battery storage and
renewable technologies to power their operations at all stages of the oil and gas recovery
process. As concerns about greenhouse gas emissions loom over all industries, companies are
considering how they can integrate renewables into their energy mix; however, with renewable
energy resources offering only intermittent supplies, many question the reliability of these
resources.

The energy output of intermittent renewable resources, such as wind and solar generation
facilities, varies as a function of the weather conditions at any given moment. Continuous 24/7
generation capacity, as a result, is not possible, as is the case with traditional fossil-fueled or
nuclear generation. A battery storage system, however, allow oil and gas producers to
supplement their renewable generation capacity and store energy produced from an
intermittent renewable resource during times when there is more supply than demand and
utilize that stored energy when supply from the intermittent renewable resource is unavailable.
With this capability, oil and gas producers can more effectively manage the energy produced to
meet their needs, thus maximizing the value of a renewable resource powering its operations.
This combination of a renewable generation resource plus a battery storage system, referred to
herein as a “hybrid system” or a “hybrid facility,” provides producers with greater certainty that
their equipment will operate as planned and provides a response to the on-going concern over
reducing emissions. Recent declines in costs to purchase and implement battery storage
systems, access to land, availability of federal tax credits and increased regulatory certainty
further support the business proposition for market participants in the oil and gas industry to
invest in the development of battery storage systems combined with renewable generation
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resources.

This article provides an overview of the growth of the battery storage industry, a discussion of
how hybrid facilities can meet emissions and reliability goals of market participants in the oil
and gas industry, including a brief description of certain federal tax credits and recent
regulatory orders that encourage investment in battery storage facilities and amplify the
benefits of hybrid facilities.

II. Growth and Reliability of Battery Storage Industry

In general, energy storage systems enable energy generated at one point in time to be stored
for use at a later point in time. Oil and gas producers can rely on energy storage systems as
back-up power sources during outages and to support the electric reliability of its operations.
With respect to systems that are co-located with a solar or wind generating facility, excess solar
and wind generation can be stored and later sold to the grid or directed to the operator’s
needs. Unlike other commodities (e.g., oil and gas), storing energy has been surprisingly
challenging and expensive until recent innovations and associated cost reductions. But now
that energy storage solutions are becoming more cost-effective, industries of all kinds are
looking to benefit from this technology. In particular, large-scale lithium-ion battery storage
facilities[1]are being installed across the country in increasing numbers year to year. In 2010,
the United States had seven operational battery storage systems, which accounted for 59
megawatts (MW) of capacity.[2] By the end of 2018, the United States had 125 operational
battery storage systems, totaling 869 MW of capacity,[3] with 90 percent of such capacity being
provided by lithium-ion batteries.[4]Developers are predominantly relying on lithium-ion
batteries over other types of energy storage technologies because lithium-ion technology is
more responsive to system conditions, minimizes the energy lost between recharging and
discharging the battery,[5] and supports a longer charge.[6]

Much of the growth in battery storage is due to declining costs resulting from advancements in
the technology and improved efficiencies in manufacturing. Between 2010 and 2019, battery
prices on average fell 87 percent from above $1,100/kWh to $156/kWh.[7] Bloomberg’s 2019
Battery Price Survey forecasts that prices will continue to fall to $100/kWh by 2023.[8] As
batteries become more economical overtime, we will continue to see an acceleration of the
implementation of battery storage systems, in particular in connection with the development of
renewable solar and wind facilities. As of May 2020, the US Energy Information
Administration’s (EIA) latest inventory of electric generators shows that the number of solar
and wind generation sites co-located with batteries has grown from 19 paired sites in 2016 to
53 paired sites in 2019.[9] According to planned installations reported to EIA, another 56
facilities pairing renewable energy and battery storage will come online by the end of 2023.[10]
Texas, a state with significant oil and gas production, is leading the country in the installation of
hybrid renewable plus battery storage projects with 46 percent of country’s total hybrid system
capacity being installed in Texas.[11] With respect to batteries in general, the growth trajectory
of battery storage facilities in Texas is expected to triple in 2020 and again in 2021 to almost 1.2
gigawatts, which is enough storage to store the energy generated from 3 million solar panels or
more than 400 wind turbines.[12] As of November 2019, almost fifty percent of battery projects
in the Electric Reliability Council of Texas (ERCOT) interconnection queue were co-located with
a solar facility.[13]
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With the recent and ongoing technological advancements making battery storage more
efficient and economical, the potential for battery storage facilities to become standard for
supporting oil and gas operations continues to grow. The efficiencies of battery storage
technology, and in particular in connection with hybrid systems, will only continue to improve
as more companies dive into the market and more hybrid facilities are developed. With so
much activity taking place in Texas, producers in all regions are well situated to learn from the
early adopters who are leading the hybrid renewable plus storage market.

III. Opportunity for the Oil and Gas Industry

The goal of becoming “carbon neutral” is growing across all corporate markets. Investors want,
and often require, their business partners to commit to reducing emissions. With an eye toward
reducing their carbon footprint, oil and gas companies in particular are committing to
implementing reliable clean energy solutions. By including a battery storage component with a
renewable intermittent resource as the power source for its operations, oil and gas companies
can make great strides in achieving this goal. In addition, location of these hybrid systems is
always a key factor in a cost-benefit analysis. Considering that oil and gas companies often have
access to land, which is a critical resource for the development of hybrid systems, the oil and
gas industry has an advantage over other market participants in terms of implementing the
infrastructure necessary to construct a hybrid facility to power its current or future operations.

A. Emissions Targets

The oil and gas industry is already in transition to a cleaner approach for developing its oil and
gas products. In response to the threat of climate change, market participants in this sector
have been investing in renewable technology and making commitments to lower their
greenhouse gas emissions. Various industry targets and environmental, social and governance
policies have been established at the global and company levels, which now make clean energy
solutions a necessity rather than merely an aspiration.

For example, the Oil and Gas Climate Initiative (OGCI), which is an international consortium of
CEOs heading 12 energy companies including Chevron, Exxon Mobil and Occidental Petroleum,
announced a plan to reduce the collective average carbon intensity of the aggregated emissions
of their upstream oil and gas operations.[14] The OGCI members account for over 30 percent of
global operated oil and gas production.[15] As such, achievement of their goal to meet net zero
emissions as early as possible[16] would make a large global impact. Together, OGCI members
invest around seven billion dollars each year in low carbon solutions.[17]

Carbon intensity reflects the amount of carbon by weight emitted per unit of energy consumed
through marketed oil and gas consumption.[18] OGCI targets reductions in output of carbon
dioxide equivalents by upwards of 52 million metric tons (“MMT”) per year by 2025.[19] Per
OGCI’s announcement, this target, which represents the equivalent of carbon emissions from
the energy use of 4 million to 6 million US homes, is consistent with the reduction needed
across the oil and gas industry by 2025 to support goals established in the Paris Agreement.[20]
In part, OGCI members expect to achieve their new goal to reduce carbon intensity of their
upstream operations by “electrifying operations using renewable electricity where possible.”
[21] This new carbon intensity target supplements other targets and actions that OGCI already
has in place, such as its 2018 target to reduce the collective average methane intensity of its
aggregated upstream gas and oil operations by one-fifth by 2025.[22]
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Given that oil and gas production sites are often in remote locations where operations are
powered by generators that rely on gas or diesel for fuel, there is ample opportunity for OGCI
members to make progress toward their new carbon intensity goal by incorporating hybrid
facilities into their operations. For instance, offshore oil and gas platforms globally use 5
percent of the total global production as fuel to generate the 16 tera-watt hours needed to
power operations.[23] In an ideal world, that 5 percent of production would be directed to the
consumer for the benefit of the bottom line. As a start, many oil and gas producers have
already begun implementing renewable technologies into their operations. Up to 28 renewable
energy projects were announced within the oil and gas sector in 2018 and 2019 and those
projects are expected to avert more than 3 MMT of annual carbon dioxide emissions combined.
[24] By contrast, projects in 2017 only averted 0.3 MMT.[25] The majority of renewables
projects within the industry are led by solar deployments followed by hydropower and wind.
[26]

Along with many of its peers, Chevron is joining the energy transition. In July 2020, Chevron
U.S.A. Inc. and Algonquin Power & Utilities Corp. announced that they will co-develop
renewable power projects with the expectation for Chevron to generate more than 500 MWs of
its existing and future electricity demand across its global portfolio from renewable sources.[27]
Initial projects, expected to begin construction in 2021, will power Chevron’s operations in the
US Permian Basin, Argentina, Kazakhstan and Western Australia.[28] The president of Chevron
Pipeline & Power stated that these projects will advance Chevron’s commitment to lower its
carbon footprint by investing in renewable power solutions that are reliable, scalable, cost
efficient, and directly support Chevron’s core business.[29]

It is clear that the oil and gas industry is in transition. In response to the various targets and
social pressure on oil and gas companies to contribute to climate change solutions, many
companies are already taking advantage of the value renewable technologies can offer their
operations, their brand and the world. Oil and gas producers can utilize battery storage systems
to fully capitalize on the value that these renewable technologies offer by making the
technology more reliable. Use of conventional sources of generation, such as diesel or natural
gas generators, in oil and gas production can be reduced or even eliminated by integrating
hybrid facilities, and (as discussed above) in the context of offshore wind production, that 5
percent of production used to power operations could be redirected to consumers to ultimately
improve a company’s balance sheet.

B. Reliability

Although solar and wind power generation facilities are great sources of low-carbon energy,
they also have their downsides. Opponents of integrating renewable energy facilities into oil
and gas operations are likely to cite reliability as a main concern — a concern that is not
unfounded because, as we know, the weather is often as volatile as the S&P 500. Oil and gas
production requires operations to run 24/7 days to ensure the consistent flow of wells and
pipelines, and because production sites are often located in remote areas without access to any
grid electrical services, intermittent renewable resources alone may not achieve the reliability
concerns of these market participants. Battery storage systems maximize the value of a
renewable resource by providing the capability to continuously provide power output at
needed levels despite the source of the energy being intermittent, thus allowing an oil and gas
producer to meet its 24/7 operational needs. We know that there will be no electricity

bracewell.com 4



produced from solar panels when there is no available sunlight and an alternative source of
energy will be needed during, at minimum, nighttime hours to maintain operations. Pairing
storage with solar, for example, may alleviate the need to obtain these alternative sources of
electricity. Without storage, a company’s sole reliance on solar and wind, will cause oil and gas
operations to essentially become intermittent and only function when the sun shines or the
wind blows sufficiently.

Australian energy company, Santos, is currently in the process of converting 56 beam pumps at
its oil wells across the Cooper Basin in Southern Australia to be powered 100 percent by energy
generated from a solar plus battery storage system.[30] The pumps are traditionally powered
day and night by generators fueled by 140 barrels of diesel fuel daily.[31] Santos anticipates
converting over 200 beam pumps across the Cooper Basin to solar generated energy using
hybrid systems and ultimately relying on solar generated energy as the standard energy source
for new onshore oil wells.[32] This project is expected to bring Santos environmental and
commercial benefits by reducing crude oil consumption, long distance fuel haulage and
emissions associated with burning crude oil.[33]

Following completion of a pilot pump in 2018, Santos was confident that solar and batteries can
maintain reliability and availability for oil well sites located off grid in the Cooper Basin and
began its project to convert 56 beam pumps to run 100 percent on solar power.[34] In 2019,
Santos had completed the conversion of 22 of the 56 beam pumps, which consisted of installing
160 solar panels at each site[35] that are ground-mounted on existing well pads.[36] According
to AGL Energy, the developer who performed the installation for Santos, the installations were
sized to ensure continual operation for 24 hours a day, 365 days a year, and will avoid the need
for a back-up generator.[37] The 22 converted pumps account for 1.2 MWs of solar panels and
more than 2 MWh of batteries.[38] At completion, the project will have a combined maximum
capacity of 3.2 MW of solar power.[39] Installation of all 56 beam pumps will cost $16 million
with $4.2 million of that total cost being funded by the Australian Renewable Energy Agency, an
agency established by the Australian government to further the competitiveness and supply of
renewable energy in Australia, which has stated that this project “will demonstrate that
integrating solar PV and battery storage systems into high availability applications can provide
secure and reliable sources of energy for 24/7 remote operations.”[40]According to Santos’
managing director and CEO, the Cooper Basin project “is good for the environment, it’s good
for reducing fuel consumption and it is good for the bottom line.”[41]

C. Access to Land

Oil and gas production sites typically span tens to hundreds of acres, depending on the number
of wells. Just as Santos and Chevron have endeavored to develop renewable intermittent
resources or hybrid systems, other market players in the industry are considering mechanisms
to integrate renewable or hybrid facilities into their existing infrastructure or even convert
existing equipment to support such facilities. Oil and gas producers should consider if their
mineral or land leases allow such improvements to their existing equipment. Some companies,
like Chevron, already own the land where their operations are located.[42]For those
companies, the likelihood of finding value of incorporating a hybrid system will be easier,
considering that they can skip the costly and involved step of acquiring the necessary acreage.

As illustrated by Santos’ project in the Cooper Basin, integrating hybrid facilities into oil and gas
production can bridge the gap between the industry’s goals for reducing emissions and
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concerns for reliable generation. While some companies already understanding the value that
renewables can bring to their operations and their brand, the addition of battery storage
provides further value by maximizing the potential offered by renewable resources by providing
a pathway to manage risk that their renewable generation source will not be available at
certain times. Further, if a company already has access to land, an expensive and critical
resource, the value is that much easier to identify. Proponents of renewable resources and
increased reliability infrastructure would say a company has achieved the trifecta “clean
energy,” “sustainability” and “reducing emissions” upon such integration. Even beyond
emissions and reliability, a hybrid system can also contribute to reduced expenses related to
fuel, maintaining generators and hauling fuel to production sites.

IV. Tax Credits

Hybrid facilities also provide the opportunity to benefit from certain tax incentives. By
integrating a hybrid renewable and battery storage facility into its operations, an oil and gas
company can take advantage of certain federal tax credits. The two federal tax credits available
for renewable facilities are the Investment Tax Credit (ITC) and the Production Tax Credit
(“PTC”). Energy storage is generally seen in the context of the ITC, which is available for solar
facilities and allows a credit equal to a defined percentage of taxpayer’s cost for installing a
qualifying renewable energy facility.[43] Currently, the tax credit stands at 26 percent for
systems commencing construction in 2020, 22 percent for systems commencing construction in
2021, and 10 percent for systems commencing construction in 2022 and beyond.[44] Energy
storage systems installed with a solar project are eligible to qualify for the ITC, as well, so long
as 75 percent of the power used to charge the system is derived from solar generation;
however, a taxpayer is only eligible for the tax credit based on the percentage of power used
from the renewable resource.[45] In other words, if a storage system is charged 100 percent by
renewable energy, the owner of the system can claim the full value of the ITC. But, if the
storage system is only charged 75 percent by renewable energy, the taxpayer can only claim 75
percent of the available ITC.[46] In considering whether a hybrid renewable plus storage facility
could benefit its operations, a market participant should consider the additional value tax
credits can bring to it or its investors.

V. Regulatory Certainty

In the past, regulatory uncertainty and high costs to implement energy storage systems have
deterred market participants from investing in an energy storage platform. A change of tide has
occurred recently with respect to regulatory certainty and clarity. To the extent an oil and gas
producer interconnects its energy storage system to the electrical grid under Federal Energy
Regulatory Commission’s (FERC) jurisdiction,[47] certain recent FERC rulings support the
development of an energy storage system.

A. FERC Order No. 2222

Most recently, on September 17, 2020, FERC issued a landmark final rule that aims to remove
barriers for distributed energy resources, including electric storage systems, to participate in
wholesale markets regulated by FERC through aggregators. A distributed energy resource
supplies energy near the point of use as opposed to centralized generation sources from utility-
scale power plants that are often interconnected directly to the transmission system.[48]
Historically, distributed energy resources have largely been limited to state-approved retail
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programs such as net metering or participating in wholesale markets regulated by FERC as a
demand response resource.[49] Order No. 2222 adopts a number of reforms to wholesale
markets operated by FERC-jurisdictional Regional Transmission Organizations (RTOs) and
Independent System Operators (ISOs) that may enable distributed energy resources that may
be “too small” and, thus, may not meet certain RTO/ISO qualification and performance
requirements because of the operational constraints they may have as small resources to
directly participate in these wholesale markets by allowing entities to aggregate these smaller
distributor energy resources together to offer such resources in the capacity, energy and
ancillary services markets.

B. FERC Order No. 841

The reforms of Order No. 2222 build on FERC’s ruling under Order No. 841, which the Court of
Appeals for the District of Columbia Circuit upheld on July 10, 2020.[50] FERC Order No. 841
aimed to remove barriers to energy storage in participating in the RTO/ISO wholesale markets
regulated by FERC.[51] The order required FERC-jurisdictional RTOs and ISOs to create a new
participation model under which energy storage providers could directly participate in such
wholesale markets while recognizing the physical and operational characteristics of energy
storage resources that may have previously disqualified such resources from participating in
those markets. FERC’s Chairman Neil Chatterjee said in a statement that Order No. 841 will be
seen as the single most important act FERC could take to ensure a smooth transition to a new
clean energy future.[52] Now that Order No. 841 has been upheld, it is likely that the wholesale
marketplace with see more activity from storage resources within FERC’s jurisdiction.

C. FERC Order No. 845

FERC Order No. 841 further advanced the regulatory certainty for energy storage systems
initially set by FERC’s Order No. 845 in April 2018. FERC’s Order No. 845 provided for certain
updates to FERC’s standard interconnection agreement and procedures that are specifically
helpful to energy storage developers.[53] One important change was the broadening the
definition of “Generating Facility” to specifically include storage devices whether developed as
a stand-alone project or in combination with another generating facility.[54] Although some
transmission providers had interpreted the term “Generating Facility” contained in the
standard interconnection agreement to include storage resources, FERC determined that a
revised definition was necessary to provide clarity across all wholesale electric markets that
storage resources are included within the definition of a Generating Facility. Order No. 845 also
permitted interconnection customers to request interconnection service that is lower than the
full nameplate capacity of the planned facility, which prevents interconnection customers with
intermittent resources from having to pay for costly system upgrades that may be needed to
reliably interconnect such resources at full nameplate capacity and instead aligns the system
upgrades needed based on the output with the requested level of interconnection service.[55]
Further, battery systems co-located with an intermittent resource can utilize the spare capacity
that the generating resource doesn’t need, so long as the quantity of energy injected into the
transmission system does not exceed the requested level of service.[56] The vice president for
the Energy Storage Association emphasized the value of FERC Order No. 845 by noting that
more electric service with the same amount of transmission equals more efficient use of
transmission dollars.[57]
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FERC’s initiatives in the orders highlighted above adopt key reforms that are moving the
wholesale markets in the right direction and may provide stand-alone storage and hybrid
facilities with additional commercial opportunities to participate either directly or indirectly
through aggregators in FERC-regulated wholesale markets. While much of Order No. 2222 will
be subject to challenge, FERC has seemingly shined a new light on the energy storage industry
and the forecast for storage resources appears favorable. Importantly, given FERC’s decision to
give each RTO and ISO flexibility on how to implement the reforms adopted in Order No. 2222,
what approach each RTO and ISO takes to implement Order No. 2222’s directives will
determine the degree that the order actually incents storage development in the footprint of
those RTO/ISO markets.

VI. Conclusion

While there is uncertainty in our current economy and an ongoing global pandemic, we are
encouraged by the technology and innovation that has progressed in the energy sector. The
global corporate commitment to reducing greenhouse gas emissions and relying on clean
energy with an emphasis on increased reliability continues to be a goal that corporate America
will strive toward. While some corporate partnerships seemed unlikely a few years ago,
common goals are bringing different sectors of the energy industry together. Oil and gas
producers are distinctively positioned to benefit from the implementation and utilization of
battery storage systems and renewable technologies to power their operations at all stages of
oil and gas recovery. We anticipate continued growth in the battery storage sector and
development of hybrid facilities. With the positive outlook on these facilities, we are optimistic
that clean energy and reliability goals will be met across multiple sectors of the energy industry.
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