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COMMENTS OF THE SOUTHERN WIND ENERGY ASSOCIATION

FEBRUARY 13, 2017

The Southern Wind Energy Association (SWEA) is an industrt'-led initiative that promotes

the use and development of wind energt' in the south. Over the past three years, SWEA has

engaged inIRP processes in Arkansas, Georgia, Louisiana and Tennessee. Westrive to provide

the most up-to-date and publicly available market information regarding wind energt' resource

availabihtyy pricing, performance and forecasting. SWEA appreciates the oppormnity to

comment on the Kentucky Power Company (KPfi) 2016 Integrated Resource Plan (IRP).
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.\pproximatelv 82,000 megawatts of wand power capacity are currently online in the United

States, including, 8 gigawatts ofwind energy generation capacity' that was installed in 2016.'

Low wind power prices have encouraged suhstandal wind power purchases, even in states

where such purchases are not required. Some such wind purchases include Alabama Power

(404 MW)-, Appalachian Power (495 MW), Arkansas Electric Cooperative (309 MW)\

Georgia Power (250 MWy, GulfPower (272 MWy, SW F.PCO (469 MW) and the Tennessee

\'alley Authoritt' (1,542 MW).'With nearly 3.8 gigawatts of existing xvind power purchase

contracts, voluntary wind energy purchases in the south underscore the benefits of low-cost

wind power.



SWEA would like to congratulate KPC for performing an outstanding IRP. In keeping with

standards set by KPC's parent company, American Electric Power (AEP), KPC's Preferred

Portfolio responsibly incorporates low cost wind energy resources in the near term. Lnder the

four scenarios evaluated, including the Low Band, Mid Band, High Band, and No Carbon

scenarios, each scenario selected 300 megawatts of wind energy resources for near-term

purchase and incorporation into KPC's generation portfolio. As such, S\X E.\ recommends.

• Immediately issue a request for proposals (RFP) for at least 300 megawatts ofwind

energy resources, and select preferred wind power purchase agreement(s) before the

end of 2017 for deliven- by 2020/2021.

• Evaluate multiple wind energy resources (including local, imports and high voltage

direct current) under a variety of performance and cost conditions.

• Incorporate cost and performance improvements for wind energy res<jurces over time.

• Use 15%-30% capacitt' values for various wind energy resources.

• For future IRPs, evaluate the technical feasibility- of higher levels of renewable energy

penetration beyond 20%.
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Multiple. Low-Cost Wind Energy Resources are Available to KPC

In the 2016 Integrated Resource Plan KPC evaluated a single wind energy resource at a 38%

capacitv' factor with a |47 permegawatt hour (MWh) price. Due to KPC's geographic location,

multiple wind energ\' opportunities exist for the utility:

• KPC can import wind from the Southwest Power Pool (SPP), Midcontinent

Independent System Operator (MISO) or PJM regions via the existing AC grid. The

wind procurements mentioned above have utilized this model.

• Two separate high voltage direct current (HVDC) transmission projects currently

underdevelopment, the Plains & Eastern Clean Line and the SouthernCross project,

will provide a direct connection between high capacity, lowcost wind energy resources

from Oklahoma and Texas and the eastern region of the United States.

• Finally, wind turbine technology has advanced significantly, and wind energy

development within Kentucky is now an economic realityy

These three wind options utilize unique and geographically diverse wind resources with

different that each provide different costs and benefits to utility purchasers. For example.

Figure 3 below outlines unsubsidized wind energt' costs indifferent areas of theUnited States.

SWEA recommends evaluating each opportunity separately and on its own merits.

When SWEPCO conducted its IRP process in Louisiana in 2015, it evaluated three separate

tranches ofwind energy resources thatvaried based on capacity factor, andprice. By evaluating
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several tranches of wind energt' resources, KPC can better plan for its needs into the future.

SWEA encourages KPC to evaluate multiple wind energv resources under a variety of

performance and cost conditions.

Figure 1. Unsubsidized Wind Energy Levelized Cost of Energy —

Regional Sensitivity f$/MWhi

LCOE vl 0.0 Wind

Northeast

Southeast <

Midwest $32 $51

Texas $36 $51

Southwest $44 $66

$0 $50 $100

Source: hazard Associates 2016**

^Assumes wind capacity factors of35°'o-lO°ofor the Northeast, 30-35% for the Southeast, 45%-55% for

theMidwest, 45-50% for Texas, and 35A0% for theSouthwest.

Wind Powder Prices and Performance Will Continue to Improve

KPC accurately reflects that solar prices are anticipated to decline overits planning timeframe,

butanticipates wind power prices will increase over time. Wind power prices have declined by

66% over the past seven years as a result of improvements in wind turbine technology, and

these trends are expected to continue. ' By 2020, unsubsidized wind power prices are

anticipated to decline by an additional 10%, with a 24" ocost reduction by 2030."' S\XT.A

recommends KPC incorporate improvements for wind energy resources over time.
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Figure 2. Unsubsidized Wind Power LCOE Reductions from 2009 to 2016 ($/MWh)
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Source: Lazard Associates 2016'

Figure 3. Estimated Future Reductions in LCOE:

Expert Survey Results vs. Other Forecasts
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Higher Wind Power Capacity Values Exist

KPC has assigned a capacin- value of 5" o for wind energy resources. PJM has assigned a

capacit)* credit value of 13" 'o'' for wind energt' resources, similar to the MISO market capacit\-

valueof and the Electric Rehabilitt' Council ofTexas' (ERGOT) wind energ\- capacity

value of 14% for summer, non-coastal wind projects.

MISO assigns specific capacitt' values to wind projects based on their individual performance,

with wind farm-specific capacity' values of up to 26.2%. ERGOT also provides separate

capacity- values based on geographic location (coastal or noncoastal wind farms) to better

capture geographic variation, as well as seasonal capacity values (summer or winter).''

Because capacity- resources provide financial value, properly attributing capacity- value to wind

energy resources can reduce overall utility costs by incorporating the otherwise inherent value

ofwind energy resources as opposed to requiring a separate (and potentially cosdy) addition

of firm capacity.

P]M's methodology for determining wind power capacity- value is restrictive and not reflective

of actual dependable capacitv, especiaUv for KPG. KPG is a winter peaking utility-; however,

P)M's methodology rehcs on expected generation and load demands during summer peak

periods. As shown by ERGOT's capacity value methodology, wind energy resources generally

perforrn best during winter peaking conditions. Thus, only using a summer peaking capacity
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value methodology underestimates the value associated with a winter peaking wind energy

resource, especially for a winter peaking utility' like KPC.

Based on a limited analysis performed by SVPEA, several different wind energy resources

would provide higher capacity values based on geography and methodology. As mentioned

previously, a variety ofwind energy resources are available for KPC including in-state, PJM,

MISO and HVDC wind energy resources. Comparing the estimated production profiles of

nine separate sites from various states against both the PJM and LGEKU top load hours (50° o

oftop loads, 10% oftop loads, 5% oftop loads, 1% oftop loads and 0.1% oftop loads) from

2007-2012 results in capacity values ranging from as low as 8% (southern Kenmcky site vs.

P)M's top 0.1%), to a high of 51% (northern Texas site vs. PJM's top 0.1%). Several trends

are apparent;

• Capacity value generally declines, compared toaverage capacity tactor, as load hours

focus on fewer, and higher, peak loads.

• In some top 0.1% ofload hours, capacity value actually increases (specifically sites

from Texas, Oklahoma and Iowa compared to the PJM peak loads, and \X est

Virginia, Ohio, and Iowa compared to the LGEKU peak loads).

• Invirtually all cases, overall average annual capacity factors are higher than capacity-

value assigned by KPC.

*Sub-hourly wind power estimates, from 2007-2012 are available via the National Renewable
Energy Lab (NREL) for 127,000 separate locations across the countiy via the Wind
Integration National Dataset (W IND) Loolkit. Hourly load data from PJM are available via
FERC Form 714, and Louisville Gas & Electric/Kentucky Utilities (LGEKU).

7/19



60%

50%

J 40%
>

30%
u

&

cj 20%

10%

0%

Figure 4. Hourly Wind Capacity Valueby Location vs.

Top PTM Hourly Load Hours r2007-2012)t

Top 50% Top 10% Top 5% Top 1% Top 0.1%
PJM Hourly Loads

•N.TX (50%)

-S. \'A (41%)
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Data: FERC Form 714, Wind Integration National Dataset (WIND) Toolkit

Source: SVCTA 2017

^Not comprehensive. Does not include full suite ofcontracmal options, such as firming
oversubscription. Individual projects may be higher, or lower, depending on location and
turbine tvpe. Illustrative purposes only.
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Figure 5. Hourly Wind Capacity Value by Location vs.

Top LGE/KU Hourly Load Hours (2007-20121 *

Top 50% Top 10% Top 5% Top 1% Top 0.1%
LGEKU Hourly Loads
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"•~S.VA(41%) "•~WV(41%) "•~S.OH(38%)

~*~S. PA(48%) ~*~N.IN(44%) "♦~E.IA(48%)

Data: FERC Form 714, Wind Integration National Dataset (WIND) Toolkit

Source: SWEA 2017

RTO's frequendy re-evaluate capacity value methodologies for renewaiile energy, and multiple

methodologies currendv exist nationally. For comparison, SWTPCO used the methodology

and values provided bv the Southwestern Power Pool (SPP) for its wind energy capacity value

inputs. Flowever, SWTPCO also recognized that some wind energy resources may actually

provide higher capacity value than what the SPP methodology would recognize. S\XE.PCO

used two separate capacitv values for different wind energt' resources - a 10" nwind energy

capacity value supplied by SPP, and a 20% wind energt' capacitt" value based on its own

research.'̂ ' As a member ofPJM, KPC may find it advantageous to recommend higher capacity
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value methodology in order to fully collect value associated with high performance wind

energy contracts. Based on the analysis provided here, ICPC could similarly see capacity- values

of roughly 15%-30%, depending onwind farm site and methodologt*.

Wind Power Generation Mixes of >20% Are Possible

KPC considered wind energy resources as a 75 MAX tranche available each year with a cap of

.300 MAX". As mentioned previously, under every scenario evaluated, the maximum amount of

wind energt' is selected for each year up to the 300 AIXX" cap, indicating a strong financial

benefit ofwind power. The 300 MAX" cap results ina wind penetradon level ofapproximately

15% bv 2022. The Department of Energy's ll'/W Vision report, evaluated a national scenario

with 20% wind energy penetradon levels by 2030, and 35% by 2050.' Astudy completed in

2014 by General Electric for PjM similarly found that "the PJM system, with adequate

transmission expansion and addidonal reguladng reser\'es, will not have any signihcant issues

operadng with up to 30% ofits energy provided by wind and solar generadon."'" Kansas,

South Dakota and Iowa have all surpassed 20" owind energy* penetration.' MidAmerican (a

major lowan utilitA'), already receives approximately 50% ofits energy from wind power" , and

recendy announced plans to receive 85" owind power."' In preparadon for its next IRP, SXXKA

encourages KPC to evaluate the technical feasibility of higher levels of renewable energy

penetradon.
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Federal Tax Credit Phase-Out Encourages Immediate Action

KPC's preferred plan incorporates at least 300 MAV of wind power by 2021. Wind power

development firms are able to qualif\' projects for the federal production tax credit (PTC). The

federal PTC provides a 10-year tax credit that currendy stands at S23 per megawatt hour

(MAYh) and that changes over time with inflation. In order to qualify' for the full PTC, a wind

farm developer have begun construction before theendof 2016, with operation beginning no

later than December 31, 2020.

However, the PTC declines in value by20%eachyear a wind farm developer delays beginning

construction (e.g., projects that start construction in 2017 receive just 80% of the PTC's full

value, dropping to 60% and 40% for projects that start construction in 2018 or 2019,

respectively). Wind farms that begin construction in 2020 are currently slated to receive no

federal PTC benefit.

By one estimate from the Lawrence Berkeley National Laboratory (LBNL), the full PTC is

worth roughly $16/MAX'h (in PPA price terms) towind project owners with a limited appetite

for tax credits. That same LBNL report finds that, due to financing impacts, a 20°'o decline in

the PTC may actually result inaloss of $5.60/M\X'h inreal dollar value. IfKPC delays issuance

of a RFP for the full 300 AIXX' of wind energy, the decline in value from the PTC can impact

the overallPPA price, but also total savings.
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Figure 6. Total Real PTC Devaluation Compared to Full PTC Qualification

(300 MW Wind. 40%CF^
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-$130.35

2018 Qualified
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-$197.63

2019 Qualified
Projects

Based off LBNL 2014'^ SWEA 2016''

According to IRS rules, so long as a 2016-qualified project isoperational within four calendar

years (by December 31, 2020), it will retain its full PTC qualification. For projects that begin

construction before December 31, 2017, and qualify for the 2017 PTC, operation must begin

before December 31, 2021. Because KTC's preferred plan incorporates 300 MW" of wind

energy as operational bv 2021, the company should immediately issue an RFP for the full 300

MW', with operation beginning as late as 2020/2021.

Some wind farm developers have qualified wind projects under the 2016 PTC, and those

projects may be available to ICPC, if an RFP process is conducted expeditiously. DPC's sister
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companies have already issued RPPs for wind energ)' and operated those processes

expeditiously. Appalachian Power Company issued an RPP in Januan' 2016, and announced

the selection of a 120 M\\' wind PPA just six months later. In August 2016, Southwestern

Electric Power Company issued an RFP for wind energy, and anticipates making a PPA

selection soon.

Figure 7. Recommended Wind Power Inputs

Contract Date 2017 2018 2019 2020 2025 2030

Delivers Date 2020/2021 2021/2022 2022/2023 2021/2024 2026/2029 2031/2034

$/MWh

(inch PTC)

Tranche 1 $25 $28 $31 $34 $32 $30

Tranche 2 $37 $40 $43 $45 $42 $38

Tranche 3 $52 $55 $59 $59 -—$55- $51

Installed

$/K\\'

Tranche 1 $1,600 $1,575 $1,550 $1,525

Tranche 2 $1,700 $1,675 $1,650 $1,625

Tanche 3 $1,800 $1,775 $1,750 $1,725

Capacity'

Factor

Low Cost SO'^O 51% 52"/o 55%

Mid Cost 40% 41% 43% 47%

Moderate

Cost

30% 33%

1 !=. - •

35% 38%

PTC \^alu< Real S/MWh $12 $9 S6 P I C Phase Oiil

Cost Reductions %/iM\\'h No Lerjn////o Cmve 11" 0 18"'o 24"/o
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Recommendations

Multiple utilities across the south are voluntarily purchasing wind energy resources in aneffort

to diversify energy portfolios and reduce cost risks. Kentucky Power Company's 2016

Integrate Resource Plan incorporates low-cost wind energy resources ina reasonable and cost-

effective manner. SWEA recommends:

• Immediately issue a request for proposals (RFP) for at least 300 megawatts of wind

energy resources, and select preferred wind power purchase agreement(s) before the

end of 2017 for deliver}- by 2020/2021.

• Evaluate muldple yvind energy resources (including local, imports and high voltage

direct current) under a variet}- of performance and cost conditions.

• Incorporate cost and performance improvements for wind energ}- resources over time.

• Use 15° 0-30% capacity' values for various wind energy' resources.

• For future IRI's, evaluate the technical feasibilit)' of higher levels of renewable energy-

penetration beyond 20%.
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Appendix 1: AEP Subsidiary Wind Power Purchase Agreements

Company Wind Farm State Interconnection Year MW Developer

AMP ()hio Fowler II IN P|M 21)09 50 BP Wind Finergy

AKP ()hio Fowler II IN P|M 2009 50 BP Wind Energy

AEP ()hio Timber Road 1 OH P|M 2011 54.55 FiDP Renewables

AEP Ohio Timber Road 1 OH P|M 2011 44.55 EDP Renewables

.\ppalachian Power Camp Cirovc 11. P|M 2008 75 ()rion Energy

Appalachian Power Fowler 111 IN P]M 2009 100 BP Wind Energy

Appalachian Power Grand Ritlge 11 IF P]M 2009 51 Inyenergy FFC

Appalachian Power Grand Ridge III IF P)M 2009 49.5 Invenergy FFC

Appalachian Power Beech Ridge WA PJM 2010 100.5 Invenerg\- FI.,C

Appalachian Power Bluff Point IN Pl.M 2018 120 NextEra

Indiana & Michigan Power Fowler I IN P)M 2009 100 BP/Dominion

Indiana & Michigan Power Fowler II IN P)M 2009 50 BP Wind Energt'

Indiana & Michigan Power Wildcat IN P)M 2012 100 E.GN C&R

Indiana & Michigan Power Headwaters IN PIM 2013 200 EDP Renewables

PSEo of Oklahoma Weatherford ()K SPP 2005 14" NextEra

PSCo of (Iklahoma Blue Canyon OK SPP 2005 151.2 EDP Renewables

PSCo of Oklahoma Sleeping Bear OK SPP 2008 94.5 Edison Renewal-ties

PSCo of Oklahoma Blue Canyon \' OK SPP 20119 99 F2DP Renewables

PSCo of (iklahoma Elk City OK SPP 2010 98.9 NextFira

PSCo of Oklahoma Minco OK SPP 2010 99 NextEra

PSCo of (Iklahoma

Sleeping Bear
Wind Farm OK SPP 2t)08 94.5 F.dison Renewables

PSCo of (Iklahoma Goodwell Wind OK SPP 2015 200 Trade Wind

PSCo of (Iklahoma Balko Wind OK SPP 2015 100 .\pex Wind

PSCo of (Iklahoma Seiling Wind OK SPP 2014 198.9 NextFira

SWEPCC) Majestic FX SPP 2009 "9.5 NextEra

SW'EPCO Ma|estic II FX SPP 2012 "9.6 NextEra

SWEPCO Flat Ridge 2 KS SPP 2012 -31 BP Wind Fincrgv

S\\ EPCO I'lat Ridge 2 KS SPP 2012 "".8 BP Wind Energy

SWEPCi) Canadian Hills OK SPP 2012 100.45 .\pex Wind

SWEPCO Canadian Hills ()K SPP 2012 .52.8 .\pex Wind

SWEPCC) Canadian Hills OK SPP 2012 48 .\pex Wind

AEP Energy Partners Trent Mesa FX liRCOF 2001 F50 .\EP

AEP Flnerg\- Partners Desert Sky FX F.RCOT 2001 160 GE Energy

AEP Energy Partners Southwest Mesa FX ERC( i'F 1999 74 Cielo Wind Power

AEP Energy Partners South Trent FX ERC( )*F 2009 102 Babock & Brown/RFiS
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Appendix 2. All of KPC's IRP Scenarios Add 300 MW of Wind Energy

Table 19. Cumulative PJM Capacity Additions (MW) and Energy Positions (GWh) for Mid, Low Band, High
Band, and No Carbon Scenarios

2017 2011 2019 20» 2021 2022 2021 2024 2029 2028 2027 2028 2029 2030 nsi

2031 Net

Energy Position

(GWh)

Avg Net Energy

Position (2017-

2031} (GWh)

Mid Base/interrnediate

PeakinR

Solar (Firm) : 4 11 19 27 34 49

Solar (Nameplate) ! 1 ! I i i : 10 30 SO 70 90 130

Wind (Firm) 4 8 11 IS 15 15 15 IS IS 15 15 15 15 IS

Wind (Nameplate) 75 150 22S 300 300 300 300 300 300 300 300 300 300 300
2,211 1,399

Battery Storate

Enerev Efficiency 8 16 25 32 33 35 37 40 43 45 46 <9 53

CHP 1 ! ; ; 1 I :

WO 4

Demand Response 1 i I : i ! !
Distr. Gen. 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 03 0.3 0.4 0.5

Low Band Base/Intermediate

PeakinR

Solar (Firm)
Solar (Nameplate)

- j- i--- i • 1 - f .- -i - t - 8

20

15

40

23

60

30

80

Wind (Firm) 4 8 11 15 IS 15 15 15 15 15 15 15 15 IS

Wind (Nameplate) 75 150 225 300 300 300 300 300 300 300 300 300 300 300
2,356 1,406

Battery Storafte

Energy EfTiciency 8 16 25 32 33 35 39 42 46 49 51 57 62

CHP

WO

Demand Response

: 14 4 4 4 4

Distr. Gen 0,1 0.1 0.1 0,1 0.1 0.1 0.1 0.2 02 0.2 0.2 03 0.3 0.4 0.5

High Band Base/intermediate 236

Peakine

Solar (Firm) 8 15 23 30 38

Solar (Nameplate) 20 40 60 80 100

Wind (Firm) 4 8 11 IS 15 IS IS 15 15 IS IS IS IS 15

Wind (Nameolaie) 75 ! 150 225 300 300 300 300 300 300 300 300 300 300 300
4,013 1,624

Battary Storage
1 ! ; ! ; 1 ! ! j

! =

Energy Bflclency 8 16 25 33 34 35 39 42 46 49 51 54 59

CHP

WO

Demand Response

0.1 ' 0,1 : 0.1 0.1 0.1 0.1 0.1 92 92 92 0,2 0,3 : 03 9,4 9.5

No Carbon Base/Inter mediate

Peaking

Solar (Firm)

Wind (Firm) 4 ; 8 11 15 15 15 15 15 15 15 15 : 15 15 15

Wind (Nameplate) : 75 : 150 225 300 300 300 300 300 300 300 300 : 300 300 300
1,093

Battery Storage
Energy Efficiency : 8 16 25 32 33 35 39 42 45 48 : 50 56 61

CHP

WO

DG 0.1 0.1 ; 0.1 01 0.1 0.1 0.1 0.2 02 0.2 0.2 03 i 03 0.4 0.5

Base/lntermediate=NGCC; PeakingsNGCT, AD;CHP^mbined Heat & Power VVO^Volt VAR Optimization;
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Appendix 3. Hourly Wind Capacity Value by Location vs.

Top PJM Hourly Load Hours, figures (2007-2012^*

State (Net Capacity

Factor) Type

Top 50" (1

(n=26,304)

Top 10%

(n=5,261)

Top 5%

(n=2,630)

Top l"o

(n=526)

Top 0.1%

(n=53)

N. TX (50%) HVDC 44% 40% 37% 37% 51%

OK/TX (48°o) HXT9C 42°''(:i 38"o 34" 0 32" 0 44"''o

E. lA (48%) MISO 43% 35% 30"^o 24"'o 27%

S. PA (48"'o) PJM 48"/o 37"'o 33% 31% 23%

N. IN (44%) PJM 40% 31% 26% 25"-'o 20%

S. OH (38"'o) PJM 35% 24"'o 20"'o 18"o 16%

\XA^ (41%) PJM 39% 26% 22"'o 18% 10%

S. (41° o) PJM 38% 24"'o 19"'o 15"'o 9%

S. KY (35%) Local 31% 20"'o 15% 13"o 8%

Data: FEIRC Form 714,Wind Integration National Datasct (WIND) Toolkit

Source: SWFiA 2017
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Appendix 4. Hourly Wind Capacity Value by Location vs.

Top LGE/KU Hourly Load Hours, figures (2007-2012) *

State (Net Capacity

Factor)

Top 50%

(n=26,304)

Top 10%

(11=5,261)

Top 5%

(n=2,630)

Top l"'o

(n=526)

Top O.D'o

(n=53)

N. TX (50%) 45% 43% 42'% 40% 37%

OK/TX (48"'o) 43"/o 40°'o 39% 35"o 27"'n

E. lA (48%) 42% 35% 31% 26% 21%.

S. PA (48"'n) 47% 40»^o 36"-o 33%. 41%.

N. IN (44%) 39'"o 32% 30% 29"'n 24%.

S. on (38'"o) 34'"o 26% 23% 19%. 21%o

W\t (41%) 38% 27% 24''/o 19% 22%.

S. VA (41%) 37"o 25% 21" 0 15"o 15'%

S. KY (35%) 29% 19% 17% 12'^7. 14%o

Data: FERC Form 714,Wind Integration National Dataset (WIND) Toolkit

Source; S\X ISA 2017
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