Hurricanes Harvey and Irma:
Electric Industry Impacts,
Restoration, and Cost Recovery
By Everett Britt

O

n August 25, 2017, Hurricane Harvey made
landfall on the Texas shoreline and began a
slow, meandering trek on and off and along
the Texas coast. Heavy rains from the storm persisted in
southeast Texas until August 31. Harvey’s initial impact
came from its intense hurricane-force winds, but as
those winds lessened and the storm’s path slowed to
a crawl, the primary danger came from the steady and
sustained rainfall that blanketed a wide swath of Texas
and created an unprecedented flooding event.
Barely two weeks later, on September 10, 2017, Hurricane Irma made landfall in the Florida Keys and on
mainland Florida several hours thereafter, continuing
north through Florida and into Georgia before losing its
tropical characteristics on September 12. Irma’s impact
was widespread, with the state’s largest utility describing it as the largest hurricane event the utility had ever
faced. Tropical force winds were experienced in all but
one county in Florida.
This article describes the major impacts of Hurricanes Harvey and Irma on electric companies in their
paths, the companies’ restoration efforts, and how recovery of the storm-related costs for electric utilities may be
addressed under the applicable regulatory frameworks.1
Hurricane Harvey made landfall near Rockport,
Texas, as a Category 4 hurricane with sustained winds
of over 100 miles per hour and gusts exceeding 135
miles per hour.2 After making landfall on August 25, the
storm meandered on shore for several days, returned
to the Gulf of Mexico on August 28, and eventually
made a second landfall, this time on
August 30, just east of the Texas–Louisiana border before moving further
north and east into the rest of the
country in a weakened state. Unprecedented rain totals over the course
of the storm exceeded 50 inches in
parts of Houston and surrounding
areas, and more than 3,600 square
miles were covered in at least 40
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Most customers in the area initially impacted by Hurricane Harvey receive electric utility service from AEP
Texas. AEP Texas provides electric delivery service to
approximately one million customers. In its report to
the Public Utility Commission of Texas (PUCT) regarding storm damage, AEP Texas identified 68 damaged
substations, 549 downed transmission structures, 5,726
damaged or replaced distribution structures, and 220,000
customer outages at peak.4 The dangers involved with
restoration activities were sadly underscored when a
contractor lineman for AEP Texas was fatally injured
during the recovery efforts.5
As Hurricane Harvey moved slowly eastward, the
service areas of CenterPoint Energy Houston Electric
(CEH) and Entergy Texas were impacted more by the
historic level of flooding than by the then-diminished
winds. CEH, whose service area includes most of Houston, provides electric delivery service to approximately
2.2 million customers. CEH reported 1.27 million total
customer restorations although the peak number of outages at any one given time appears to have been around
100,000.6 CEH also reported 17 substations being out
of service or inaccessible due to high water.7 Entergy
Texas serves approximately 444,000 customers in areas
north and east of Houston and reported that, in the
week after Harvey first made landfall in Texas, the company restored more than 200,000 outages caused by
the storm.8 Entergy Texas reported that extensive flooding damaged its substation infrastructure; 17 substations
experienced some flooding, and six were completely
flooded.9
The unusual extent of flooding from Harvey also
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resulted in a number of noteworthy impacts on generation. ERCOT, the independent system operator for the
Texas Interconnection power grid, issued two “Reliability Unit Commitment” instructions to specific generators
during the first two days after the storm made landfall to
make sure generation capacity was available for reliability purposes.10 ERCOT reported a maximum of 10,000
MW of generation outages due to storm-related causes
such as rain or floodwaters affecting fuel supplies, outages of transmission facilities at the generator’s point
of interconnection, or the inability of plant personnel
to reach the generating facilities. Despite the outages,
however, ERCOT indicated that generation levels were
sufficient because load was also diminished due to
storm-related customer outages and cooler temperatures.
NRG, one of the state’s largest generators, reported approximately $20
million in damage.11 NRG’s Cottonwood generating station was flooded
when the Sabine River Authority
opened the floodgates of the Toledo
Bend reservoir, resulting in downstream flooding along the river.12
NRG also reported that the coal pile
at its W. A. Parish generating station
became so saturated with rain water
that coal could not be delivered into
the silos, and that, in response, natural gas instead of coal was used
as the fuel source at two of the
plant’s units for the first time since
2009.13 And although the South Texas
Nuclear Project remained fully operational during Harvey, the 250-person
storm crew was forced to remain on
site for nine days due to flooding that
resulted in a prolonged evacuation
order in the area of the plant.14
While the extraordinary nature of
Harvey meant that restoration efforts in
Texas faced exceptional circumstances,
the use of advanced technologies and
other pre-storm efforts appears to have yielded improved
recovery results. AEP Texas, for example, explained that
flooding, mosquitos, and windy and muddy conditions created special challenges for work crews.15 To address these
challenges, specialized equipment and technology such as
ATVs, drones, pictometry, and helicopters were used in the
assessment and restoration efforts. According to AEP Texas,
the company was able to restore service to 96 percent of
impacted customers within two weeks.
CEH has pointed to the benefit of advanced meters
and the “Intelligent Grid” in helping to avoid or shorten
outages (estimating that 41 million outage minutes were
avoided) and to increase efficiency during the storm.16
CEH also indicated that the use of real-time analytics to

assess, monitor, and resolve cases aided in developing
better situational awareness and allowed CEH to correlate weather and flooding information with outages,
providing its operations team with critical decision-making tools. According to CEH, drones helped to assess
damage and evaluate work conditions (500 locations
were tracked using 15 drones), and infrared capabilities helped identify equipment that needed further
inspection.
An added complication for Entergy Texas was that, due
to the extreme flooding, the City of Beaumont lost its water
supply system, and Entergy Texas was forced to move its
storm command center from Beaumont to ETI facilities in
Conroe, Texas, approximately 90 miles away, and its distribution operations center from Beaumont to Baton Rouge,
Louisiana, approximately 190 miles
away, into facilities of affiliated utility
Entergy Louisiana.17 Entergy Texas also
reported the use of 16 airboats, seven
high-water vehicles, eight helicopters,
and 16 tankers for fuel transport during
its restoration effort.
Despite the challenges of Harvey’s winds and flooding, however,
the PUCT’s assessment to date is
that “Texas utilities generally did an
outstanding job responding to the
storm.”18
AEP Texas, Entergy Texas, and
CEH have reported storm cost estimates topping a combined $500
million, with AEP Texas’s estimate
ranging from approximately $250
million to $300 million.19 Insurance, standard base rate revenues,
and storm reserve accounts may not
always be sufficient to enable a utility to handle major system restoration
investment costs without affecting the
utility’s financial health or integrity.
In consideration of this point, and in
response to damage caused by Hurricane Rita along the Texas coast in September 2005,
Texas enacted legislation that allowed Entergy Gulf
States,20 the electric utility in Texas most impacted Hurricane Rita, to petition the PUCT for approval to securitize
its “hurricane reconstruction costs” as well as the costs
of issuing, supporting, and servicing the securitization
bonds. In general, securitization allows the utility to
finance storm recovery costs with a lower cost of capital, by using a regulatory guaranty of cost recovery
and a capital structure that is primarily debt. Like other
states, Texas had previously used securitization to help
finance the recovery of billions of dollars of stranded
costs for utilities in areas of the state where retail competition was implemented.21 In 2007, based on the new
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legislation, the PUCT approved the securitization of up
to $321,359,480 of hurricane reconstruction costs for
Entergy Gulf States.22
In September 2008, Texas utilities were affected by
Hurricanes Gustav and Ike. In response, Texas enacted
expanded storm cost legislation to allow any electric
utility affected by these or future hurricanes, tropical
storms, ice storms, or other natural disasters to seek to
securitize its system restoration costs or, in certain circumstances, to seek recovery of the system restoration
costs through a customer surcharge mechanism. In 2009,
both CEH and Entergy Texas filed applications with
the PUCT to securitize their respective system restoration costs associated with Hurricanes Ike and/or Gustav.
The PUCT ultimately approved the securitization of
over $1.2 billion for these companies
combined.23
Accordingly, the path to securitize costs associated with system
restoration after hurricane damage is
relatively well established in Texas.
However, although securitization provides a means to finance storm cost
recovery, the issuance of debt securities and the required regulatory
proceedings and financial due diligence can take several months and
even longer. Other rate recovery
mechanisms, including mechanisms
approved or expanded in scope
in recent years, may also assist in
recovery of system restoration costs
associated with Hurricane Harvey.
For example, certain cost recovery
mechanisms in Texas allow utilities
to seek cost recovery for incremental capital investments in transmission
plant made between base rate cases.
Additionally, in 2011, Texas enacted
legislation to enable utilities to seek
cost recovery for incremental capital investments in distribution plant
made between base rate cases through a distribution
cost recovery factor (DCRF) rider. In recent years, CEH,
AEP Texas, and Entergy Texas have availed themselves
of the transmission and DCRF mechanisms to recover
capital investment incurred between base rate cases.
The transmission and DCRF mechanisms provide additional potential avenues for cost recovery for utilities
affected by Hurricane Harvey, and, unlike securitization, these mechanisms would allow the utility to earn
its standard return on capital investment over the life of
the investments. However, these mechanisms are generally limited to capital investment costs, so expensed
costs would not be recovered under these mechanisms
(expensed costs may be securitized because they are

included in the Texas statute’s definition of “system restoration costs”). Additionally, relying on the transmission
and DCRF mechanisms would mean forgoing the more
immediate infusion of funds that would occur under securitization after regulatory approvals and bond issuances
have been finalized.24
In its third quarter 10-Q, CEH’s parent company
stated that CEH will defer the uninsured storm restoration costs because management believes it is
probable that such costs will be recovered through
traditional rate adjustment mechanisms for capital
costs and through the next rate proceeding for operation and maintenance expenses. It therefore appears
unlikely that CEH will securitize its storm costs. For
Entergy Texas and AEP Texas, however, as of the date
of their respective parent companies’
third quarter 10-Qs, the companies
appear to still be considering their
options, with Entergy’s parent stating
that Entergy Texas “is considering
all reasonable avenues to recover
storm-related costs from Hurricane
Harvey, including, but not limited
to, securitization or other alternative
financing and traditional retail recovery on an interim and permanent
basis.”25
Hurricane Irma made landfall in
Florida as a Category 4 storm and
impacted the entire state26 as well as
other portions of the Southeast. Tropical force winds were experienced
in all but one county in Florida, and
nearly half of the counties experienced hurricane strength winds.27
Maximum sustained winds of 130
mph to 156 mph were recorded.28
Rainfall totals of 10 to 15 inches were
experienced in many locations in
Florida, and just over 10 inches of
rain fell in places in Georgia.29 Hurricane Irma has been described as
an exceptionally intense storm, and one that likely set a
“global record for the satellite era as the longest duration that a tropical cyclone has maintained surface wind
speeds of at least 185 mph.”30 The electric industry
mounted an industry-wide response to Irma that, with
approximately 60,000 workers, was one of the largest
power restoration efforts in U.S. history.31
In presentations to the Florida Senate Committee
on Communications, Energy, and Public Utilities, Florida’s largest electric utilities detailed the damage to their
systems. Florida Power & Light (FPL) stated that Hurricane Irma was the largest hurricane event FPL had ever
faced, explaining that Irma impacted all 27,000 square
miles of FPL’s service area.32 Approximately 90 percent
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of FPL’s 4.9 million customers were affected. While there
was significant damage from flooding and storm surge,
most of the outages from Irma were the result of falling
trees, vegetation, and other debris. 33 Duke Energy Florida (DEF) provides service to 1.8 million retail customers
in 35 counties in Florida, and DEF reported that Irma
was the first hurricane on record to impact all counties
served by DEF.34 DEF experienced 1.7 million outages
over the course of the storm, including nearly 1.3 million outages at peak.
Other utilities affected by Irma included Tampa Electric, whose outages peaked at 335,000, with roughly
425,000 of its 752,000 customers affected during the
event,35 and Georgia Power, which stated that electric
service to nearly one million Georgia Power customers
was impacted at the height of Hurricane Irma.36 Unfortunately, as happened in Texas with Hurricane Harvey
recovery, one lineman suffered a fatal injury in Florida
while helping with Irma restoration activities.37
Like the Texas utilities impacted by Harvey, the utilities impacted by Irma have affirmed that advanced
technologies and other pre-storm efforts have yielded
improved restoration results. According to FPL, its investments in storm hardening are making a significant
difference for its customers.38 In particular, FPL reported
that, as compared to the response to Hurricane Wilma in
2005, the service restoration time dropped from 18 days
to 10 days, and that FPL achieved 50 percent restoration
in one day as compared to five days in 2005.
DEF reported restoration of service to one million
DEF customers in three days.39 DEF pointed in particular to the benefit of “Self-Healing Technology,”
which, DEF explained, allows the grid to self-identify
problems and react to them by isolating those areas
or rerouting power.40 According to DEF, this technology serves 22 percent of its customers and helped
avoid approximately 5 million outage minutes during Hurricane Irma. DEF also reported that it plans to
invest an additional $3.4 billion over the next 10 years
to further modernize the grid, including transmission
improvements, advanced metering infrastructure, a new
customer information system, and additional advanced
self-healing technology.
Florida is certainly no stranger to the challenges
of addressing cost recovery for hurricane and tropical
storm restoration costs. After Hurricane Andrew struck
Florida in 1992, windstorm insurance coverage was no
longer practicably available, and accordingly, most Florida investor-owned electric utilities operated thereafter
under a self-insurance program for damage to distribution and transmission facilities.41 Following multiple
hurricanes in 2004 and 2005, the Florida Legislature
also established securitization as a financing vehicle by
which electric utilities could recover their storm restoration costs and replenish their storm reserves.42 FPL,
which incurred significant damage to its system as a

result of four named storms in 2005 (Dennis, Katrina,
Rita, and Wilma), requested that the Florida Public Service Commission (FPSC) issue a financing order
approving the issuance of storm-recovery bonds. In
the end, the FPSC approved issuance of storm-recovery
bonds in the amount of up to $708,000,000.43
In 2007, the FPSC issued an order adopting an
amended rule to more broadly allow utilities to establish storm reserve accounts and to capitalize the costs
of storm recovery to that account.44 A utility may petition the FPSC for recovery of a debit balance in a
reserve account plus an amount to replenish the storm
reserve through a surcharge, securitization, or other
cost recovery mechanism.45 A storm damage selfinsurance reserve study must be filed with the FPSC
whenever a utility is seeking a change to either the target accumulated balance or the annual accrual amount
for the storm reserve account.46
FPL’s 2016 rate case agreement described the company’s mechanism for storm cost recovery.47 It explained
that the current storm damage cost recovery mechanism
allows FPL to collect up to a $4 per 1,000 kWh charge
beginning 60 days after filing a cost recovery petition based on a 12-month recovery period if costs do
not exceed $800 million.48 If costs exceed $800 million,
including restoration of the reserve, FPL may petition to
increase the charge beyond $4 per 1,000 kWh.49 DEF’s
recent rate case agreement describes a similar cost
recovery mechanism for storm cost recovery, albeit without the particular rate or cost levels included in the FPL
agreement provisions.50
During the third quarter earnings call of FPL’s parent company, the company representative stated that
the company’s storm costs for Irma are preliminarily
estimated to be approximately $1.3 billion and that, consistent with FPL’s 2016 rate agreement, FPL expects to
propose a surcharge equivalent to $4 on a 1,000 kilowatt hour residential bill beginning in March 2018,
which equates to an increase of 64 cents from the surcharge related to Hurricane Matthew that rolls off at that
time.51 Subject to a review and prudence determination of final storm costs by the FPSC, the representative
indicated, FPL expects this surcharge to increase to
approximately $5.50 per month in 2019 and stay at that
level until the storm costs are fully recovered, which is
expected by the end of 2020.
During the third quarter earnings call of DEF’s parent company, the company representative explained that
DEF’s initial storm restoration cost estimate for its Florida service territory is almost $500 million and that the
majority of these costs will be recovered through the
existing Commission storm rule or transmission tariffs.52
According to the company representative, under DEF’s
current rate agreement, DEF is authorized to begin
recovering both the storm impact and reserve replenishment 60 days after filing a petition with the FPSC, and
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DEF plans to file a petition by year end. Based on initial estimates, the representative indicated, DEF believes
the customers would see an approximate $5 increase on
a typical monthly residential bill, assuming a three-year
recovery period.
Georgia Power also experienced significant costs
from Hurricane Irma. In its third quater 10-Q, Georgia
Power’s parent company reported that the total amount
of incremental restoration costs related to Irma is estimated to be approximately $150 million.53 Accordingly
to the 10-Q, as of September 30, 2017, Georgia Power
had deferred approximately $145 million in a regulatory
asset related to storm damage. The rate of storm damage
cost recovery is expected to be adjusted as part of Georgia Power’s next base rate case, which is required to be
filed by July 1, 2019; as a result of this regulatory treatment, the parent company asserted that costs related to
storms are not expected to have a material impact on its
financial statements.
In sum, existing rate mechanisms in Florida and
Georgia appear to be in place and adequate to address
storm damage costs, even the significant amounts experienced by the utilities as a result of Hurricane Irma.
The geographical situation of Florida in particular has
certainly given it extensive experience and opportunity in recent years to develop, explore, and work out
several options for disaster-related cost recovery, and
these options may provide guidance for other states and
utilities that find themselves in similarly costly disasterrelated circumstances in the future.
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