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Modeling approach

Two primary cases were sludied using the AURCRAxmp dispatch model:

Em Platte River's Intagrated Resouree Flan {IRP) Portfolio
Zoro Net Carbon Portfolio

AURCRAxmp is an industry-standard model, used by both Pace Global and
Plalle River, that can determine the [east-cost porifolio of generalion assels
that meets definad constrainls

By solving for the least-cost means of meeting ZNC {carbon neutrality) and
reserve margins, the costs of achieving ZNC can be compared lo the costs
of the 2017 IRP porifolio.

A preliminary evalualion of a possible RTO siruciure is cumenlly being

developed
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Steps to determine the least-cost ZNC portfolio @P&_‘ES_

Step 1 Define "markel” carbon emission rate — 1,803 Ib/MWh
besed on the markel loday

Step 2 Assume an inifial renewable energy requirement as a
percent of load

Step 3 Determine the leasi-cosl porifolio that meets Plalle
River's defined reserve margin requirements (15%)

Step 4 Delermine if ZNC requiremenl is mel in 2030 and
beyond

Step 5 Adjust renewable energy requirement as a percent of
load and repeal Steps 3 and 4 until the ZNC
requirernent is met
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Carbon accounting methodology Ol’ﬁ:_gﬁ_

Total Plarit Generation 3,984,238 388,289

Exports 588,267 1,803) -528,537
Imports 47,658 1,803 4200
Het Catben Emlsslons (80.305)

Net carbon omisslons

Z(ENEID o trpe % EMMI210N3 1318 41yped [ 2,000 = (Markel sales x 1,503 1MV} 1 2,000+
{Market purchases x 1,803 IWMWh2,000
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In a bilateral market, solar is more aconomic than wind GEAQ%
over the long-term due to lower transmiasion costs, fins
continuation of tax benefits, and lower capital costs
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Composition of "all-in” wind and solar costs in the 9?&(;45.
ZNC case PR
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* Impact of safe harbor provisions could exiend wind and salst Lax credds by twa years
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Although solar is cheaper, the variability of wind and
solar requires a divarse portfolio that includes Ofﬁgﬁ_
dispatchable resources to help achieve ZNC
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IRP portifolio reduces carbon emisaions by 2030— OE’&Q.F;
Platte River Is a net purchaser of onergy T
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Under the IRP scenario, coal generation drops by BPACE

1/3 by 2030 e
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Under the IRP scenario, costs increase by 70% by 2030— P
Inflationary factors include commodity prices, emissions 9 ﬁEE_
costs, O&M, capital, and power prices

son |
$350 e

Nominal (Millisen]
g

$105
§op ¢
i

50
0 i ; i ]
2018 2020 2022 2074 2026 2028 2030 7032 2038 2030 2038 2040 2042 204 2046 2048 2050

=RF Portfolio

Fage Tl R T DR T (I ST PR U NP Da/Pace Clotal




GWn

Generation becomes a balanced mix of wind, solar, Ofﬁ?ﬁ
hydro, and gas resources—75% carbon free e

3383 GWh
(Carban
Frae)

1,100 GWh
(Gas)
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«Cosl ®WCT ®CC ®mHydro @ Solar  ®Wind
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Cost of ZNC portfolio s 20% above IRP in 2030 and
8% higher NPV over planning horizon 9!.’&91‘1
{about 10% higher NPV from 2030-2050)
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RTO assessment has been initiated butis not @PACE

complete

Joining an RTO is uncertain and difficult to modal as accurately as the
currant bi-lateral market:

+ Approval of the RTO s uncertain
The matket rules are unceriain
= Who will ulimately join the RTO s not clear
« Whether participants will move more aggtessively to renewables is unclear

Directionally, however, sevaral things are clear:

LI | ions with market p ks are easier and more likely to occur
» Tranemission costs lor remole sources will drop since wheeling cherges will
be eliminated

Remole wind will be become more economic relative lo local solar
Overall costs should be expected to fall with an RTO

Pace Global has begun to analyze this option for Platte River and will tefine the
analysls as mere information becomes avallable

Faga31

DGPace Tiosal

11



