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APPENDIX: NVE MODELING ASSUMPTIONS

Load Peak and Energy

Summary of load data provided by NVE, the system is summer-peaking with ~37.4 TWh of annual demand and a 11

GW peak by 2032.
NVE Modeled Load

Month Total Load Monthly Peak
MWh MwW
January 2,701,189 4,424
February 2,310,379 4,297
March 2,471,120 4,510
April 2,483,905 5,660
May 3,128,121 6,964
June 3,948,859 8,380
July 4,547,520 9,386
August 4,744,856 11,043
September 3,346,961 8,847
October 2,588,846 5,608
November 2,452,428 4,103
December 2,701,988 4,410
Annual 37,426,172 11,043

Note: NVE load is the sum of NEVP and SPPC load
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APPENDIX: NVE MODELING ASSUMPTIONS

Generation Capacity Mix

Summary of NVE modeled capacity

e Capacity mix is dominated by solar, storage, and gas
2032 Installed Capacity

MW

20,000
NVE 2032 Installed Capacity 18,000
Resource Type Modeled Capacity (MW) 16,000

W Battery
Coal 25 14,000 Solar
Gas 6,912
Bio 12 12,000 = Wind
Other 218 10,000 m Geothermal
Geothermal 315 ' W Other
Wind 152 8,000 Bio
Solar 7,248
6.000 m Gas
Battery 4,128 ’
H Coal

Total 19,010 4,000
Note: capacity summary includes all generators in the NVE BAA, 2,000
including a small amount of coal capacity associated with large
industrial load that is not part of NVE’s planned generation to meet 0
NVE system load. NVE
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APPENDIX: NVE MODELING ASSUMPTIONS

Contract Path Transfer Capacity

* We model the trading of Nevada’s two subareas (NEVP and SPPC), as provided by NVE
e Bilateral and market trading is modeled with simultaneous physical limits

e Our EDAM/M+ cases assume all TTC is made available to the market

NVE-South (NEVP) Transfer Capability NVE-North (SPPC) Transfer Capability
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Resource Sufficiency & Transmission

Resource Sufficiency Test

e The EDAM design applies the Resource Sufficiency Test to each EDAM member the day prior to real-time, before
day-ahead market operations

In the 2019 EDAM Feasibility Study, E3 conducted an hourly analysis of Resource Sufficiency for each proposed EDAM member
at that time

» In that analysis, failure of the test was extremely rare
» In fact, all current study participants (BANC, CAISO, IPCO, LADWP, SMUD, and PAC) previously passed the resource sufficiency test in all hours
— For this study, conducted ex-post check and confirmed that all assumed EDAM members are resource sufficient in all hours

EDAM Transmission

e All three buckets of EDAM transmission are modeled and assumed to be hurdle-free:
— Bucket 1: Transmission to Support Resource Sufficiency

» Includes existing long-term transmission contracts (“ETCs”) for energy used for sufficiency accounting purposes
— Bucket 2: “Donated” Transmission Contracts
» Existing transmission contracts (ETCs) made available (“donated”) to the EDAM by participants

— Bucket 3: Unsold Firm Transmission

» Remaining transmission made available for EDAM (participants might hold back from transmission for block trading)

e Simulated Bucket 1 and 2 EDAM transmission equals total ETC capacity; Bucket 3 transmission equals the
remaining transfer capability (i.e., TTC less ETC) between the assumed EDAM members
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APPENDIX: EDAM MODELING ASSUMPTIONS

. Resources can sell into neighboring BAAs by
GHG Structure lllustration ol foee
Sales incur unit GHG cost, relevant « Bilateral market: OATT fee, trading margin
hurdles, and are limited by attributions e EIM: no hurdle on available transmission
from the GHG Reference Pass * EDAM: no hurdle on Buckets 1,2, & 3

California 1

Resources
serve load in
their own BAA
with no hurdle

Flows restricted to BAA export limit A nomogram restricting total BAA-to-BAA
+ BAA Net Export GHG Attribution Limit flows to export limit, which varies by market

type - bilateral, EIM, and EDAM
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APPENDIX: EDAM MODELING ASSUMPTIONS

EDAM GHG Structure: “Reference Cycle”

Our GHG modeling structure accounts for two constraints specified in the EDAM

design for GHG attributions relative to a baseline from EDAM'’s “reference pass”
cycle, which we simulate as well

1. Resource Specific GHG Attribution (resource-type attribution under proposed approach) =
max{0, min{GHG Bid, UEL — Reference Pass, Optimal Dispatch}}

] ] ]

Simulations assume resources Calculated using GHG attribution
bid all their capacity into the results of our GHG cannot exceed final
GHG Region Reference Pass run dispatch of resource

2. BAA Total GHG Attribution <= (Net TTC Difference - BAA Net Exports hourly in reference
pass)

These reference pass results set hourly export limits that are enforced in the actual EDAM case for EIM
and EDAM members for sales to GHG balancing authorities
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APPENDIX: EDAM MODELING ASSUMPTIONS

Imbalance Reserve Requirement

Imbalance Reserve is a new reserve product being
EDAM reserve implemented by the CAISO as part of their DA Market
requirement estimated Enhancements (DAME) initiative, and will apply to

to fall about 2-4.2 GWh LYY

in the EDAM Case e The Imbalance Reserve requirement (up and down) will be set to meet
(relative to Base Case)

the 97.5 percentile of each BAAs historical net load variability

e In EDAM, participants’ Imbalance Reserve Requirement will be
due to the dive rsity reduced by the diversity benefit created by pooling commitment and

. . dispatch across the regional footprint
benefit achieved by the | | |
. e Does not impact other operating reserve types — regulation,
EDAM footprlnt contingency, etc.

e Brattle Assumption: we calculated each EDAM participants Imbalance
Reserve Requirement and the EDAM diversity benefit to reduce each
member’s requirement

brattle.com | 61



Exhibit MGW-6

Appendix: Markets+ Assumptions



Exhibit MGW-6
Page 64 of 80

Transmission Usage in the Market

Modeling Assumption: All transmission with other Markets+ entities was modeled as
available for market transaction without any wheeling charges

* In the WEIM, BPA is modeled consistent with their level of participation, with limited
transmission made available to the market. In Markets+ and EDAM, BPA is modeled as making

their full transmission system available to the day-ahead market.
e We asked all study participants if you want to identify some transmission to set aside for

WRAP, third party ownership, or other reasons.
— No study participants identified any WRAP transmission to be withheld from the market optimization
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M+ GHG Structure

Based on our review of the draft tariff language and the task force materials posted
online, we assume for the purposes of these studies that M+ will use the following
approach:

e Only energy identified as GHG surplus will be available to transfer to the GHG zone

e GHG surplus identification will happen through the Resource Operator and Merit Order approach
— Rules from state agencies may restrict what resources can be identified as surplus energy by the
resource operator
— Resource operators make all resources available for transfer to the GHG zone

— BA-level hourly surplus capacity available for transfer to the GHG transfer is calculated outside of the
model using modeled load and a merit order constructed from modeled cost and capacity
assumptions

— We apply type-specific GHG costs to surplus transfers to the GHG zone

e We assume the market optimization will use the “Enhanced Floating Surplus” approach
— This allows transfer of type-specific surpluses from anywhere in the dispatch range of eligible resource
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Seams Management X

Modeling Assumption: Brattle modeled the Markets+ seam consistent with the

description from the Seams Task Force

e Exports into or imports out of Markets+ were charged a small bilateral friction charge plus the
exporting entity’s wheeling rate

* This is consistent with how we model the CAISO seam in the BAU Case

e Exports across the Markets+ seam into a GHG zone are charged an unspecified resource GHG

cost (equivalent to the emissions charge for a generic gas-CC unit)
— This makes Markets+ exports to CAISO and other GHG entities fairly expensive, as the GHG cost alone will be around $30/MWh

Modeled Trading Friction Charges (S/MWHh)

Transaction Type BAU Case Markets+ Case Pays OATT?

EIM & WEIS Transactions 50 50 No Markets+ imports & exports pay either the
St | T - en e 36 36 - bilateral or RTO intertie friction costs (RTO
ETC Transactions 36 36 No for trades with CAISO or SPP West, who
RTO Intertie Transactions $1.5 $1.5 Yes* connects to PACE)

Block Transactions $1.5 $1.5 Yes*

EDAM Transactions SO SO No

Markets+ Transactions SO S0 No

Note: *Block and RTO transactions won't pay an OATT rate if the transaction occurs
over long-term ETC rights, just like ETC transactions broadly. The friction charge is the brattle.com | 65
same regardless. '
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Real Time Market

Brattle modeled Markets+ with a real-time market that operates like SPP’s Western
Energy Imbalance Service (WEIS)

e At the time the study was conducted, the Markets+ Task Forces had not discussed how the
real-time market would function, but it is expected that Markets+ would include a RT market

* This also provides an apples-to-apples comparison with EDAM/WEIM

Real-time transactions at the Markets+ seam pay a small hurdle rate to capture bilateral
friction + the exporting BAA’s wheeling free + applicable GHG costs

® Transactions in real time across GHG zones and between markets (e.g., from EDAM to
Markets+ or from Markets+ to CAISO/EDAM are charged the unspecified GHG rate)
— For example, exports from CAISO to Markets+ are charged the CAISO TAC + hurdle rate
— Exports from Markets+ to CAISO are charged the GHG rate + exporter’s OATT rate + hurdle rate
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Congestion Rent Allocation

Congestion revenues are allocated back to market participants consistent with
proposed constraint-level approach

e We apply the Markets+ proposed approach is to allocate congestion based on the portion of

rights each market participant owns on the constraint where congestion is collected for market
transactions between members.

e Congestion on transactions internal to a member’s system (to serve native load) is assumed to

on transmission owned or controlled by the local TSP and all internal congestion is allocated to
the local TSP.

e This differs from the EDAM where tie points were used between BAs to determine the

allocation of revenue, splitting revenue into internal congestion revenue within a BA (kept by
that BAA), and transfer revenue between two BAs (split 50/50 between the BAAs).
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APPENDIX: SUMMER 2023 NVE EDAM STUDY DETAILS

BAU Case Footprint

BCHA/
Powerex

For the BAU case, Brattle assumes the day-ahead "
market will remain a bilateral market P

SCL

WAPA Upper
Great Plains

e WEIM entities in teal ~

PGE

— Existing WEIM footprint modeled =

e Original study EDAM BAU did not include the RTO e
West footprint

Idaho Power

PacifiCorp

East >
e Non-market BAs assumed to trade only bilaterally

Public Serv.
co

Modeled as WEIM Member brattle.com | 69
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NVE Markets+ Revenues

NVE’s Markets+ revenues mostly come from congestion revenues with IPCO and BPAT.
These revenues are driven by transfers aiming to use NVE’s system to get to the
Northwest portion of the market

e Nevada trades about 14.5 TWh with AZPS, BPAT, IPCO, SRP, and WALC at an average Markets+
value of about $S4.4/MWh

Markets+ Congestion Revenues to NVE

Markets+ Trade Volume  Average Markets+ Value Total Markets+ Value

GWh S/MWh to NVE S Millions to NVE
AZPS 3,375 S1.44 S5
BPAT 2,033 $8.57 S17
IPCO 3,225 $7.70 $25
SRP 4,303 $2.97 S13
WALC 1,542 $2.39 S4
Total 14,478 $4.39 S64

This table does not include NVE Markets+ trading hub transactions which yield less than $100k in revenue.
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