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The Sou thern Rene,,·able Energ1· ;\ ssociation (SRE:\ ) is an industrY-led initiatiYe that promotes the 

use and de1·elopment of renewable energy in the south. ~ ince 2013 , RE~ \ has engaged in IRP 

processes in ;\rkansas, Georgia, Kenruch, Louisiana , Ii ssissippi, North Carolina , Tennessee and 

Vi.rginia . \\ 'e striYe to proYide the most up-to-date and publicly available market in formation regarding 

renewable energy resource a1·a.i labilitl·, pricing, performance and foreca ring. SRE \ apprecia tes the 

opportu nitY to comment on the Big R.i ,·ers Elec tric Corporation's (BRE C) 20 1- Integrated Resource 

Plan (IRP). 

In early 201-,, RE. \ subrn.i tted a comment lette r to the Kenrucky Public Sef\·ice Commission regarding 

Kenrucky PO\ver Company·'s (KPC) in tegrated resource plan (lRP), Docket #20 16-00-+1 3. Our 

comment congratu lated J-..:.PC for performing an outsmndi.ng IRP. KPC's lRP plans to procure 300 

megawatts (T\1\\ ') of wind energy resources br 2021 and 120 l\I\\ ' o f solar energ1· resources by 2031, as 

well as 10 l\ f\\ ' of batterY storage by 2025. KPC stated that, " \\'ind resources \vere selected br the IRP 

model because ther lower costs ro customers 0\'er thei.r lifeti me." 1 G iYen KPC's fair evaluation of 

renewable energy resources, BREC's current IRP is unacceptable and needs subsmntial i.mproYement. 



1. Renewable Energy Data Assumptions 

The ational Renewable E nergy Lab REL) publishes its .\nnual Technology Baseline (, \ TB) as a 

resource for "realistic and time!~· set o f input ass umptions (e.g., technology cost, fuel costs), and a 

diYerse se t of potentia l futures (standard scenarios) to inform electric sector analysis in the United 

Stares. The products of this work, including assessments of current and pro jected technology cost and 

performance for both rene\nble and conYentional electricity generation technologies, as ,,·ell as marker 

projections of mo re than a dozen scenarios prod uced \Yith NREL's Regional Ener~· Deplonnent 

s,·srems (ReED,') model. . .. "~ NREL's .\TB is one of the most comprehensiYe, and accurate, resources 

for \'arious ener~· resource inputs. N REL's . \TB is used b~· regional transmission orga niza tio ns 

(RTOs) including the l\ Iidcontinent Independent S\'stem Operator (l\ fi SO)' and PJl\14 RE L's .-\TB 

data should be used for model inputs and funue forecasts . Gi,·en that future purchases of rene\\·able 

energy resources would take se,·era l years before power production, REL ATB clara sta rting in 2019 

or 2020 is reco mmended , as \\·ell as to corpora ting furure pricing and perfonnance lenls. REL's .-\TB 

is upda ted annualh-, usualh- in July or ,\ ugusr. 

1.1 \'\'ind E nergy 

N REL's • \ TB eYaluates ,,·ind ener~· resources as " techno- resource groups" (fRC;s) that cffectiYeh

prO\·ides a scale o h ·a tious \vind e ner~· opportu nities.' For exa mple, TRG I resources are anticipated 

to be the 10\vesr cos t and highes t performance wi nd energ~· resources, and are mos t! ~· concentrated in 

the Central L': . . -\fair amount of wind energy capacity potentia l in the Southeast opens in TRG 5, wi th 

the entire Southeastern region opening up \\i.d1 TRG 7 Based on the current market, the " lo\\'" \·a lues 

for NREL • \ TB's land-based wind resources should be used, beginning in 20 19 or 2020. !"::valuating 

these three differe nt \\·ind ener~· resources prO\·ides a adequate range of wind energy resources 

available ro the Southeast. 

Enluating multiple types o f wind energy resources, and not solely- evaluati ng the lowest cos t options 
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(e.g., T RG 1 resources), ma\' help identify di fferent generation proftl es that more close!:· align with a 

particular utili ty's demand load. Geographic dj,·ersity of renewable energy resources is anticipated to 

generally increase capaci tY ,·alue o f a particular resource and reduce m·erall generation Ya riabili t\·. 

1 lourly and sub-hourly wind energy generation profi les are a\'ailable from the RI:.:L \X.ind l ntegrarion 

acional D atabase (\\1 D) Toolki t for up to 1 ~2,000 different sites across the countr\'. Data are 

a,·a.iJa ble from RE L, here: https:/ /www.nrcl.gm'/grid / wind-toolkit.html 

The federal Production Tax Credit (P'TC) fo r wind energ,· is cxpi1'ing. The deta il s of the PTC will be 

discussed later; ho\\'e\·er, fo r the chart belo,,·, the PTC has been con\'erted in to a rough red uccion in 

m·ernight capital cos ts. Generally, C \ PE:X costs bclo,,· ha,·c been reduced by : 600 / k\\ ' in 20 19 and 

~020, SSOO / k\'\ ' in 20~ 1 , and · -1-00 / k\'\ ' in 2022. 

NREL ATB Wind Energy Pricing Examples With Production T ax Credit as Overnight Cost 
Reduction ($/kW) by Year 

20 19 202 1 2022 202.J. * 2025* 
TRG I Overnight $/ kW $730 739 $787 1,075 $730 

Capacity Factor 50°o 50° 0 5 I 0 o 51° 0 52° 0 52° 0 53°o 
LCOE / MWh 19 21 22 23 2 26 24 

TRG5 \'ernight / k\X' '840 · 803 S839 S8'4 1,208 1, 1..J.2 $1,o- s 
apaci t:y Factor ..J.4% 45% 45% 46% 47% 48% 48% 

LCOE / 1\f\\ 11 $25 26 ST S28 31 .29 $28 
TEG7 Overnight / k\\ ' 1,013 99 1 1 023 1,054 1,384 1,313 1,241 

Capacity Factor 35° o 36° 0 3 7° 0 38°o 38° 0 39° 0 40°o 
LCOE / MWh 39 40 39 39 41 · 39 36 

Source: based on LB L 20 1-J., ~018 RE L :\TB 
<No PTC Value 

1.2 Solar Energy 

Cos ts for ftxcd-cilt Yersus single-axis tracking solar pro jects arc cscimated to be approximatck similar, 

wi th minor capital cos t and main tenance cos t di fferences; howeYer, capacity facto rs are anticipated to 

increase significantly wi th single-ax is trackers. NREL's , \TB only enluates single-axis tracking 

:·s tems, with the bes t performing pro jects achieYing an estimated T' 0 o capacity factor REL , \ T B 

projects loca ted in Daggett, CI\ ). As a proxy for fi.-.;;cd -cilt solar projects, it is recommended that a 

3/ 18 



::woo capaci tY fac tor be used REL ATB projects loca ted in Kansas Ci ~· , 1\fO). REL's . \TB 

converts solar D C pmver ro ,\ C pmver outpu t for capaci~· fac to r purposes, while keeping se,·eral 

tinancialmetrics in · / k\\DC units . 

To proYide a better range o f pricing and performance, it is reconu11ended that the " fid" overnight 

costs for Kansas City and D aggert utili~·- sca l e solar pro jects from RE L's . \ T B should be used, alo ng 

with the :20° o and T 0 o capaci~· factors, respecti,·cl y, beginning in 2019. 

D ue ro ne\\· guidance fro m the IRS, solar po\\·er projects that qualify for the 30° o lTC in :20 19, 26° o 

ITC in 2020, or the 22° o lTC in 2021 each h;l\·e unti l the end o f the 1-ca r 2023 to become operational. 

. \ 10° o TTC is avail able for projects that commence construction in or after 2022, and for proj ects that 

become operational in or after 202-+. A. t the same time the fede ral JTC is slated to decline, the NREL 

,\ TB sho\\·s that solar pmver installed costs are anticipated ro decline, almost in the exac t same 

proportio n as the ITC phaseout through 2023 . . -\pph·ing the ITC phaseout to the REL XfB 20 18 

overnight capital cos ts, results in m·ernight costs o f approxima tely lii700 / k\\DC for projects that begin 

construction bet\vecn now and 2021, which arc also operational by the end o f 2023. BY 202-+ , when 

the bulk of the ITC has expired, solar pricing is anti cipated to decline an equi,·alcnt amo unt, th us 

overall leYelizcd cost of energy of utili ~· -sca l e solar projects arc anticipated to remain relatively fl at 

from 20 19-2030. For utilit\·-sca le solar projects with 20° o capacit\· factors, and raking rhe rrc into 

account fo r nea r-term projects, O\"erall LCOE is anti cipated to remain in the mid - , 30s/ 1\ f\\11 range 

for the next decade. For projec ts \\"ith T 0 o capaci ty facrors, LCO E ,·alues in the 20s/ 1\f\\11 arc 

anticipated . \\ "e haYe worked with utili~·- scale solar de\'elopmcnt companies in the region who have 

corroborated d1e ,·icw d1 at u tili~·-scal e projects in BREC region can be currendy be deliYercd " ·ith an 

LCOE in the m.id -j);30/ 1\of\'\11 range dm1ks to the TTC ,·alue and for d1e decade ahead with the 

forecasted future cos t-declines fo llowing the ITC stcp-dO\vn to 10° o. 

.f/ 18 



2025 
,\lid Overnight $/kWdc 77 5 

Capacity Factor , \ C 20°o :2()0 0 20°o 20°o 20° 0 20° 0 20% 
LCOE$/MWhA $32 32 32 32 32 38 38 

Low 0Yernight $/ k\X'dc $707 . /07 70- s;-o, ~ -o..., -8-+ 77 5 
Capacity Factor r\ 27% 27% 27° 'o 2 % 27° 0 2 °io 27% 
LCOE S/l\f\\l1.:\C $20 20 $20 20 S:20 2-t 23 

Source: REL .ATB 2018\ 20-year LCOE, "1\ lid" is Kansas City, "Low" is Daggett 

2. E nergy Storage D ata Assumptions 

Lazard Associates' estimated capital costs for various energy storage technologies reaches as low as 

S I , 152 / k\\ ' in 2018. It is more difficult to assign a particular LCOE for energy storage solutions; not 

only because of the \'arien· f technology (batteries, fh ,,·heel s, etc) and rapidlr declining prices, but 

because energy storage project finances are high! ~· dependent on the ~·pe of sen·ices being pro"icled. 

For example, Lazard Associates no tes that, " .\!though energy storage deYelopers/ projecr 0\\·ners often 

include Energ~· :\rbitrage and Spinning/ on-Spinning ResetYes as sources of revenue for 

cotruTlissioned energy storage projects, Frequency Regulation, Bill Ianagement and Resource 

. \dequac\· are currently the predominant forms of realized sources of revenue."- For example, an 

energy storage project that predominately prm·ides frequencr regu lation may appear to be exceptionallr 

costly, on an LCOE basis, c mpared to a traditiona l power plant; howeYer, such a facili~· is prm·iding 

a highh ,·alued sen ·ice that ma~· not be accurately reflected in current integrated resource planning 

processes, models or specific utility markers. Energy storage is not simply a "cos t adder" to renewable 

energ~· to establish better capacity ,·alue. 

The design of an ener~· storage project can also ,· ar~· based on the specific serYices desired; for 

example, a recent presentation b~· GTl\1 Research showed four-hour and eight-hour energy storage 

resources compared to peaking power resources. T he researchers found tl1at in 82° o o f planned future 

peaker plants wou ld be ar risk from eight-hour storage pro jects (e.g., I 00 l\ f\\ ' /800 l\f\\11).x Due to 

limitations in resource planning practices, LCOE or ewn capital costs alone will not adequately assess 

the full benefits o f energy sro rage. As energy srorage resources begin to be co-located with renewable 
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energy resources, those energy storage technologies mar qualifr for federa l incentiYes, such as the 

inYestmenr tax credit. Energy storage pricing, as with rene1ntblc energy, is anticipated ro continue to 

considerab ly decline, willie performance is expec ted to improYe, especialh· OYe r the near-term. 

Unsubsidized Energy Storage Capital Costs ($/kW) 

U.150 

~ $1 ,712 ~ $1 ,112 

$1 ,1M 

$1,252 ~ 

$2,172 

$1 ,152 

- · $t70 

$1,271 $1,514 

s l ,417 t i'hfM sz. m 

$1,111 1 s1 .20 

...,_Lood $1,752 1 $1 ,148 

so $1 ,000 $1 ,500 u.ooo $2,500 $3,000 $3.~ $4 ,000 $5,000 

I Capital eoot !"WI I 
- o.-~~Ballo<yl.COS ...... Fiowbollo<yLCOS,.,_.._..__IIo_ol ____ loYOIIIywvey- • 

• Donoleo 2018 
Estimate 

Source: Lazard "\ ssocia res 20 1 .., ~ 

2. 1 Energy Storage Iodeling 

In February 2018, the Federa l Energy Regulatory Commission (FERC) issued Order N umber 8-+1 

regarding energ~· storage. FERC stared, " In a No1·ember 2016 otice o f Proposed Rulemaking 

O PR), the Commiss ion noted that marker rules designed for traditional generation resources can 

create barriers to entr~· for emerging technologies such as electric storage resources. Today's final rule 

helps remo1·e these barriers b1· requiring each regional grid operator to reYise its tariff to estab lish a 

participation model for electric srorage resources that comist of marker rules that properh· recognize 

the physica l and operational characteristics of elccuic storage resources.'' FERC noted in its rule that, 

artificial " restriction on competition can reduce the efficiency of the RTO/ ISO markers, po tentiall y 

leading an RTO / lSO to di spatch more ex pensive resources to meet its sys tem needs." 11 ' EYen though 
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RTO / TSO compliance filings are due ro FE RC in early D ecember, with tariff implementation due br 

December 2019, utilities should stri,·e to fo llow the spu:it o f FERC Order umber 8-+1 in denloping 

multiple modelling capabilities, sensiti,·ities and analyses around energy storage issues. 11 1 n keeping 

,,·ith the principles o f FE RC Order umber 8-+ I , it is recommended that multiple energr storage 

configurations be e,·alua ted (e.g., 2J\f\\ ' / 2J\f\\11, 2J\f\\ ' / -+J\f\\11 , 2J\ f\\ "j8 l\ f\\11, etc.), using sub -hourh· 

dispatch, ,,:i th multiple reYenue streams (e.g., capacit\· credit, energ:·, frequency/Yoltage control, etc.), 

as stand -alone projects as \Yell as coupled with generatio n resources (such as renewable energ:· 

resources). 

l\ Iodels that use sub-houri:· intef\·als can better quanti!':-· the value of bo th capacit\· and flex.ibilit\· 

benefits prm·ided br adnnced energ:· storage. B:· comparing flexibilir:· benefits to the cost o f storage-

thereby using a " net cos t" anah·sis o f capacir:· im·estment option.-planners can more accurate!:· 

compare ad,·anced energ:· storage with traditional capacit\· resources. 1\nalysis of models that look at 

s\·s tem flex.ibili r:· needs and risk management " ·ill be more lik ely to reduce cos ts to ratepa:·ers, including 

through use of storage. ln addition to prm·iding an LCOE regarding energ:· storage options, it is also 

recommended that values also be prm·idcd in S/k\\ '-mo o r '/ k\\ '-n terms. 

3. Federal Tax Credits 
The federal Production Tax Credit (PT ) and I n\'estment Tax Credit (TTC) are the primary incentives 

for the " ·incl energy indusm· and solar energ:· industry, respcctiYelr . Because o f congressional action 

in 20 I.J, the PTC and JTC are being phased out, even while federal i ncenti ,·es for com·entiona l forms 

of generation remain in place. Information prm·ided below is meant to proYide additional clarir:· 

regarding the PTC and ITC and generalh· ho\\" these incentiYes should be considered fo r modeling 

purposes. 

3.1 Production Tax Credit 

\\ .i.nd energy de,·elopers can qualify pro jects for specific PTC vintages b:· commencing construction 
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in a year and bringi ng such projects online within four calendar years. For exa mple, a wi nd energ\· 

project that commences construction b~· the end o f :20 16 has until d1e end of 2020 to begin operation, 

and still qualify for the full PTC. Projects that begin construction in 201 ~ ha,·e until the end of 2021 

to become operational, 2018 pro jects br 2022, and 20 19 projects by 2023. Rene,,·able energr pro ject 

deYelopers frequendy sa fe harbor qualified clean energ)· equipment, in anticipation of a future contract 

and reflect cost red uctions in the proposa ls. 

The PTC is awarded on a generation basis, at a rate of 2-t/1\ f\Vh for the first te n ,·ear, o f a project's 

operation. Because the PTC is a tax credit and it frequend\" exceeds a project cleYcloper's tota l tax base, 

deYelopers \\ill frequendy monetize d1 e PTC " ·id1 tax equity. Tax equitY erodes the full do llar Ya lue of 

d1c PTC. ,\ ccording to d1e Lawrence Berkcle\· ational Lab (LB L), for a de,·eloper ,,·id1 tax appetite, 

d1e 100° o PTC n lue is reduced to S 19.8 / 1\f\\11. 12 .'\ccording to LB L, cleYelopers should ex pect a 

15- 19 /1\ f\\ 11 red uction in O\'era ll cost o f energy from the PTC. In order to achie,·e an e<.]uivalent 

PTC cost reduction, it is recoiru11endecl that ,,·incl energr re ources' oYernight capital costs be reduced 

br roughly · 600/ k\\ ' for resources d1at become operational in :2020 (reflecting 100° o o f the PTC ,·alue), 

500/ k\\" for \vind resources operational in :2021 (80° o ofPTC ,·alue), and -+00 / k\\ " for wind resources 

operational in 2022 (60° o of PTC ,·alu ). Due to the high cost of tax equity for project tinancing, it is 

estimated that the -+0° o PTC (for projects that commence construction in 20 19) is essentially Yalue -less 

and not anticipated to be attractiYe to man~· wind deYelopers. 

c e u eo In S h d I f W " d PT C C os t R d e b p uc nons >V ro tect I S n- erv1ce D ate s 
2019 2020 2021 2022 2023 Future 

\\'i.nd PT C $19 8/ 1\f\\ 'h $19.8 / 1\f\\ 11 $16.9 /1\ f\\ 'h l!i1-t.2/ l\f\'\ 'h No \'alue 0 

OE Wind PTC 
(01'CI77igbt I k w · S600/ k lr . S600/ k ll" S500/ k ll" " S-f.OO/ k ir. ,\ 'o I "alue 0 

lra11.1/a!ed) 
Source: ,\ cia ratio n from LBNL 201-ti ' p 
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3.2 Im·estment Tax Credi t 

Rules fo r the ITC for solar are sl.igbth· different. Based on IRS Notice 2018-59, 11
• \ s modified , § -+8 

phases clown the lTC for solar energ:· propertY the construction of which begins after December 3 1, 

2019, and before January 1, 2022, and furd1er limits the amoun t of the § -+8 crccli t a\·aila blc for solar 

energy property that is not placed in sc tYice before J anuarr I , 202-+. 11 l n effect, the fTC phase-out for 

solar ends for pro jects that commence construc tion in 2019, 2020 or 2021 by January I, 202-+. For 

solar projects that begin construction on or after J anuarY l , 2022, a permanent I 0° o I' f C is a,·aila ble. 14 

los t utilitr-scale solar energ:· projects will elect to recei,·e the lTC. The ITC is based on total project 

expenditure. It is recommended that the full 30° 0 rrc be UlCOrporatecl for projects that begin operation 

before 202-+, and a 10° o lTC be incorporated for projects that begin operation in 202-+ and future years. 

' \clclitio nallr, new energ:· storage projects can also quali f:· for the rrc, prO\·iclccl d1at those projects are 

added to new or existing wind energy or solar energy pro jects. Currentlr, stand -a lone energy storage 

projects do not qualify for d1e federa l IT C. I' 

C 1e u eo o ar S I d l fS I lTC C os t R d e uc tton s b p >V rotect I S n- e rv1ce D ates 
Construction 2019 2020 2021 2022 2023 Future 

Begins Operational O perational Operational O perational Opera tiona! Op. 
Before 2020 30°o 30°o 30°o 30° 0 30° 0 10° o 

2020 26° 0 26°o 26°o 26° 0 JO O 0 

2021 22° 0 22°o 22°o JOO 0 

2022 and I 0° o JO O 0 JO O 0 

Future 
Source: , \ cia p ration from IRS 201 81 (, 

4. M arke t-Based Benc hm arking 

1\fany utilities haYe issued reques ts for proposals (RFlJs) for renewable energy resources from around 

d1e counu-y; however, not all utilities publicly summarize resu lts from d1osc solicitations. \'\ 'here,·er 

recent results from renewable RFP solicitations arc made public, it is highly encouraged d1ar those data 
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be used as benchmarks when developing IRP data inputs. 

It is highly recommended that utilities should develop a request for proposals (RFP) or request for 

information (RFI) in tandem with IRP development to receive d1e most recent market information, 

specific to d1at utility. Developing an RFP or RFI to coincide with an IRP would create a significant 

amount of high quality data, willie potentially expediting future power purchase agreements, 

procurements or developments. 

4.1 Xcel Energy Colorado All-Source Solicitation 

Xcel Energy, a Colorado electric utility, published d1e results of its 2017 All-Source Solicitation request 

for proposals in December 2017.17 Xcel received over 400 bids representing over 100,000 l'vi\V of 

capacity from a wide variety of technologies; however, most bids provided wind energy or solar power 

resources. The median bid price or equivalent for stand-alone wind energy resources was $18.10 /l'vi\Vh, 

suggesting several projects below and above d1at price. Adding battery storage to wind energy resulted 

in median bids of $21/:M\Vh. For stand-alone solar energy resources, d1e median bid was 

$29.50/:M\Vh. Adding battery storage to solar energy resulted in median prices of $36/MWh. \Vlllle 

d1ese prices may be specific to Xcel, the fact remains d1at d1ese represent real project bids and are 

aligned wid1 projections by NREL's A TB, Lazard Associates and d1ese comments. 
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Xcel RFP Responses by Technology 2017 

RFP Responses by Technology 

Median Bid 

#of #of Project Price or Pricing 

Generation Technology Bids BidMW ProjectS MW Equivalent Units 

Combustion Turbine/IC Engines 30 7,141 13 2,466 $ 4.80 $/kW-mo 
Combustion Turbine with Battery Storage 7 804 3 476 6.20 $/kW-mo 

Gas-Fired Combined Cycles 2 451 2 451 - $/kW-mo 
Stand-alone Battery Storage 28 2,143 21 1,614 11.30 $/kW-mo 

Compressed Air Energy Storage 1 317 1 317 - $/kW-mo 
Wind 96 42,278 42 17,380 $ 18.10 $/MWh 

Wind and Solar 5 2,612 4 2,162 19.90 $/MWh 
Wind with Battery Storage 11 5,700 8 5,097 21.00 $/MWh 

Solar(PV) 152 29,710 75 13,435 29.50 $/MWh 
Wind and Solar and Battery Storage 7 4,048 7 4,048 30.60 $/MWh 

Solar (PV) with Battery Storage 87 16,725 59 10,813 36.00 $/MWh 
IC Engine with Solar 1 5 1 5 $/MWh 

Waste Heat 2 21 1 11 $/MWh 
Biomass 1 9 1 9 $/MWh 

Total 430 111,963 238 58,283 

Source: Xcel Energy 201718 

4.2 Northern Indiana Public Service Company Request for Proposals 

Northern Indiana Public Service Company (NIPSCO), an electric company in d1e MISO system, held 

an integrated resource plan (IRP) meeting on July 24, 2018 to discuss renewable energy options. As 

part of its IRP process, NIPSCO shared results from an all source request for proposals (RFP) 

summary. NIPSCO received bids for wind energy, solar energy, energy storage, and amalgamations of 

d1ose resources together. The company received proposals across five states, predominately via power 

purchase agreement (PP A), but also as asset sale or option. Resources offered as asset sale or as an 

option were provided at an average bid cost of $1,151.01/kW for solar energy projects, and 

$1,457.07 /kW for wind energy projects. For PPA's, average bids for solar energy reached 

$35.67 /M\'V'h, and average bids for wind energy reached $26.97 /MWh. Solar plus energy storage 

projects were offered as asset sales at $1,182.79/kW and also as a PPA at $5.90/kW-Mo plus 
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-35/ l\ fW 'h.1'1 These va lues provide recent market data that are rele\'a!lt to states in 1\ [] SO and further 

south . 

NIPSCO RFP Responses b~ Technolo~ 2018 

TedlnolocY 
I of Bid- I of Project A-..pBid Pricl .. eorn..nts 
Bids (ICAP) Projeds - Price Units 

Combine Cycle Gas (CCGT) 7 4,846 4 $959.61 

c: Combustion Turbine (CT) 
.5I 
15. Solar 9 1,374 5 669 $1,151.01 $/kW 0 
c; Wind 8 1,807 1,607 $1,457.07 $/kW 
Jl • Solar + Storace 70S 465 $1,182.79 $/kW "' 4 3 

j Wind + Solar + Storage 

Storage 

Combine Cycle Gas (CCGT) 8 2,715 6 2,415 $7.86 $/kW-Mo + fuel and variable O&M 

Solar + Storage 1,0SS 755 $5.90 $/kW-Mo + $35/MWh (Average) 
~ 

Storace 8 1,0S5 5 925 $11.24 $/kW-Mo ll-
cf i 
I ~ Solar 26 3,591 16 1,911 $35.67 S/MWh 
.. ! 
~t Wind 6 788 4 603 $26.97 $/MWh 
i 

Fossil 3 1,494 772 N/ A Structure not amenable to price comparison 

Demand Response H H 
Total 90 20,515 59 U,.2A7 

Source: N IPSCO 20 1 8~" 

5. BRE C IRP Review 

The BREC IRP has significant deficiencies that ma\' hamper resource planning " at the lmves t possible 

cos r".~ 1 SRE"\ recommends that BREC issue a request for propo als (RFP) for renewable energy 

resources to sen·e as a benchmark for its current assumptions, and as a poten tial pool of ne\v resources 

for procurement. 

5.1 Data Input Assumptions 

BREC should replace its use of d1e EL-\ CapEx and performance information, at least for wind energy 

and solar power. E L-\ has hi storically prm·ided an excepcionally narrow, and inaccurate re fl eccion o f 

real market data for rene\\·able energy resources and have been lampooned over d1e past se,·eral years 

for being \VOefully inaccurate . . \ 2015 article from Politi.v asks, " \'\1w are rl1e gm·ernment' s energy 

forecasts so bad)" and states "Change is hard to anti cipate. But when it comes to rene\\·ables, the E L \ 
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seems to have failures of plain sight."22 A 2016 Tbe Hill article followed up with, "A recent peer

reviewed study led by ri1e co-auri10r of rius column reviewed 630 projections made by ri1e EIA between 

2004 and 2014 ri1at could be checked against actual data. The study found ri1at most of EIA's 

projections for renewables sharply under-projected generation or capacity, wiri1 especially pronounced 

under-projections of wind and solar in more recent years."23 In 2017, an article in Quartz stated, "Every 

two years, ri1e US Energy Information Adnlinistration (EIA), America's official source for energy 

statistics, issues 10-year projections about how much solar, wind and conventional energy ri1e future 

holds for ri1e US. Every two years, since ri1e nlid-1990s, ri1e EIA's projections turn out to be wrong. 

Last year, ri1ey proved spectacularly wrong." 24 In 2018, an article noted, "ri1e EIA assessment of 

generation costs across technology types in 2022 more closely resembles a copy-paste of renewables' 

market data from back in 2015."25 EIA is not a reliable nor credible source on current renewable 

industries and should not be used for renewable energy resources. 

As a member of MISO, BREC should adopt much of ri1e same meri1odology and sources used by 

MISO's resource planning processes. For example, ri1e MISO Transnlission Expansion Planning 

(MTEP) process relies on data from ri1e National Renewable Energy Laboratory's Annual Technology 

Baseline (A TB) regarding generation type, locations, performance levels and capital costs. MISO does 

not use ri1e EIA capital cost assumptions for renewable energy resources. 

5.2 Wind Energy 

BREC stated ri1at, "Onshore Wind was not considered due to the lack of viable locations for wind 

energy to be built in nord1western Kentucky."26 Given ri1at BREC is a member of ri1e Midcontinent 

Independent System Operator (MISO) transnlission system, BREC has direct access to excellent wind 

energy resources, outside Kentucky's borders. As part of ri1e MISO Indiana Hub, BREC should be 

aware of ri1e nearly 1,900 M\V of already installed wind power capacity in ri1at state, llighlighting not 

only ri1e technical but also ri1e econonlic potential for wind energy resources nearby.27 BREC is also 
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connected to TVA, which already imports wind energy resources from Illinois, Iowa and other J\1ISO

connected states. 

BREC is a\\·are of transrnission capabilities and cos ts, due to its announced plans to contract with a 

power purchaser in Nebraska. \'\ 'ith regards to BREC's ebraska contracts, BREC has stated that, " Big 

Rj,·ers will be responsible for deliven· of energy to the interconnection point between J\IISO and SPP 

and each Nebraska Purchasers is responsible for fum transmission sen·ice to deliYer energy to the 

applicable deliYery points ,,·ith.in the SPP . "~x Prm·ided that energy exports across two RTOs appear to 

haYe tittle difficu.Iry in BREC's forecasts and planning, energy imports should also be e\·aluated. 

BREC provided scant information regarding wind energy in Kentucky. BREC stated, "Please see tl1e 

attachment \Yhich includes a \'\ 'ind Resource map of Kentucky which ,,·as produced b:· tl1e Na tional 

Renewable Energy Laboratory for the U. S. Department of E nergy in June 20 12. Tllis map shows that 

almost all of Kentuckr 's \'\ 'ind Power Classificatio n is rated as 'Poor' Resource Potenti al . " ~·; Howe,·er, 

tl1e map prm·idcd was not published origina lly in 201 :2; tl1e map has "J une 201 0" printed at tl1e bottom. 

However, versions of tllis map ha,·e been a\·ailable from at leas t tl1e nlid-1990s. In tl1e 1990s, N REL 

only e\·aluated \\-i.nd speeds up to 50-meter hub heights, which is tl1e same height as tl1e map prm·ided 

b,· BREC. REL updated its wi nd speed mapping methodology a number of yea rs ago and ceased 

using tl1e wind "classification" scale referenced in BREC's IRP. Current!,· commercially a\·ailable wind 

mrbines frequen tly reach 100 meter hub heights, and REL has more recently published wind speed 

maps at altimdes of up to 1-J.O meter hub heights . l\fuch of Kentucky is now capable of reaching 35° o+ 

capacity factors with potential wind energy resources. 1" 1 n short, BREC's wind energy map IS 

approximate!:· 30 years out of elate and docs not reflect tl1e current state of tl1e market. 

.-\ s deso-ibecl earlier in these conunents, wind energy resources are numerous and di,·erse in costs, 

performance Je,·els, and levelizecl cost. In Kenmcky Pm,·er's IRP, tl1at utilir:· evaluated multiple r:-pes 
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of wind energy resources and found considerable demand for 11·ind power. ' 1 BRI:C should model 

multiple types of wind energy resources and rely o n the REL ,-\ TB Yalues to conduct its modeling. 

S.3 ~'o l ar Energy 

BREC effectiYeh· modeled a renewable po rtfo lio standard , or a rene,,·ablc energy mandate. BREC 

would only add up to 180 J\1\\ . of fixed-tilt solar power if the utili ty is required to meet 2)0 o of its 

"native peak load'' Gtpacit\' b,- renewable energy resources, by 2030. Iodeling some sort of mandate 

11·as necessan· beca use the inaccura te E L-\ costs used b1· BREC are too lugh for the models to naturalh

select those resources. BREC should use the REL . \ TB data for m odel rum. 

BREC only e1·aluated tixed solar po11-er resources . . 'olar tracking s1·s tems boosr po\1·er production 

during peak periods of the day, and bY proYiding higher b ·els of Yaluable pcak power, offset the 

increased cost and complexit\- of tracking systems. ,\ ccording to the IRP, "The tracking solar has nor 

pr01·en to be eco nomical in \\·estern Kentucky." I IO\\-cYer, 01\·ensboro l\ !Uiucipa l L1tilities (OJ\ Il') and 

Kentuck~- l\ lunici pal I::nergy .-\gene~- (K.yl\IE. \ ) recenth· annou nced an 86-mega\\'att solar power 

purchase agreement, and that project \\' ill use single-axis tracking. 1 ~ l n speaking with the solar 

de\·elopment comm u1uty, \\·e can con firm that the expected LCOE econon-llcs for t.he Ol\ IU PP.-\ is 

in the n-lld 30/ l\f\\'h range based upon the 30° o lTC and current build costs. 

S.-+ Tax Credits, Power Purchase Agreements 

, \ s me ntio ned preYiously in these comments, the federal PTC and TTC ha\-e significant impli cations 

for wind ener~- and solar ener~· resources in the ,-cry near term. It does no t appear that BREC 

adequateh- incorpora ted these already-existing federal fi nancial incenti \·es, and as such, may nuss low 

cost energy opportu nmes. 
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Power Purchase , \ greements (PP r\ s) mar enable rene,,·able energy development companies to better 

monet.ize the PTC and / or ITC 1-I owe\'er, BREC stated, " o power purchase agreements (PP/\ s) for 

renewables \Vere included as a resource option 111 the IRP modeling."'' Gi,·en that most renewable 

energy resources are procured via PP ,-\ , BREC has sign.ificantly limited real-world resources for 

modeling and enluat.ion. 

BREC stated tl1at it did not evalua te PPr\s because "Power purchase agreements for renewables were 

not included as a resource opt.ion because Big R.ivers d.id no t ha,·e tl1e market data to do so." ' 4 ,-\s 

prm·ided in tl1ese comments, bo tl1 from Xcel and N IPSCO, SRE.r\ recommends BREC use ex.ist.ing 

published reports regarding wind and solar project prices, and issue an RFP to collect PP r\ Yalues. 

Now that BREC has these data provided br SREr\ , BREC should be required tore-tun its models. 

5.5 Corporate Renewable E nergy Procurement 

Due to high demand br corporate customers for renewable energy resources, several states and ut.ilit.ies 

ba,·e developed corporate procurement stra tegies and regulat.ion. " Such regulatory pract.ices are 

frequentlr called "Green Tariffs". BREC should conduct a study of corporate renewable energy 

procurement pract.ices b,-other ut.ilit.ies and states. Such a studr should include bes t practices, es timated 

corporate interest witllin tl1e BREC footprint, and reconunendations for an act.i on plan. For the IRP, 

BREC should de,·elop a 100 I\1\'\' renewable energy corpora te procurement scenario for eYaluat.ion. 

6. Conclusion 

BREC's current IRP does not accurately e,·aluate wind energr or solar energ\' resources. BREC 

excluded all wind energy resources, tracking solar resources, power purchase agreement resources 

and did not include anal:·sis with current federal 1ncentiYes. By exclud.ing ,·iable resources, BREC 

cannot defulitively prm·e tl1at its lRP results in " lowest possible cost" . SRK-\ requests tl1at BREC 

incorporate our data regarding renewable energy metrics and re-run analvses. SRE.-\ furtl1er reques ts 

16/ 18 



that BREC issue an RFP for rene\vable energ\· collect rea]-,,·orld, direcrh· rcleYant information for its 

planning purposes and potentially iden tih· pro jects for procurement. 
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