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WHAT WE DO

North American Advisory Outlook

- Fundamental forecast of energy markets
- Nine scenarios

- Interactive dashboard of results

EnCompass National Database

EnCompass Ready Data
- Scenarios and inputs directly importable into EnCompass

Custom Scenarios

Consulting



ADVANTAGES OF THE HORIZONS ADVISORY

- Independent assessment

- Years of experience

- Multiple scenarios

- Interactive dashboard to review results
- Expanded content delivery

« Proven back cast
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ENCOMPASS

POWER PLANNING MODEL

Capital Projects

Capacity

Environmental Programs

Unit Commitment

Energy and Ancillary

Outage Schedule
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Capital Projects

Multiple annual plans with capital costs and constraints

Capacity

Regional reserve margin requirements with demand curves

Environmental Programs
Renewable portfolio standards, mass—and rate-based emissions

Unit Commitment

Full commitment costs and constraints, with sub-hourly capability

Energy

" Dispatch Blocks
“ Fuel Blending

" Ramp Rates

“ Nodal/zonal transmission ” Bids and costs

Ancillary Services
“ Spinning Reserve
“ Non-Spinning
“ Regulation Up/Down

Outage Scheduling
Maintenance optimization to minimize regional reliability risk
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MARKET AREAS
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CURRENT SCENARIOS
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Base

High Natural Gas

Low Natural Gas

High Demand

Low Demand

Carbon Limit with High Natural Gas
Carbon Limit with Low Natural Gas
National Carbon Tax

Zero Carbon Additions Only



MARKET DRIVERS



CHANGES FROM FALL 2019

« Demand forecast

« 0.7% lower through 2035 and 0.5% higher with a change in
CAGR of 0.61% compared to 0.55%

- Fuel prices
- Henry Hub 13% lower overall
- Henry Hub floor price of $1.50/MMBtu
- Coal basin prices 3% lower on average
- Lower olil prices

- Renewable portfolio standard changes
. Carbon prices for AB32 and RGGI
. Capital cost assumptions

- Topology change
- PEAK Reliability Coordinator closure
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SCENARIO MATRIX
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DEMAND OUTLOOK
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LOW VERSUS BASE | SPRING DEMAND
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NATURAL GAS PRICE OUTLOOK
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OVERNIGHT CAPITAL COST
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CARBON ASSUMPTION
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National and Regional

RESULTS OVERVIEW



2050 GENERATION MIX BY REGION

Regional Resource Mix
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AVERAGE BASE ENERGY PRICE
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NATIONAL GENERATION MIX BY SCENARIO
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NATIONAL NEW BUILDS
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PJM GENERATION MIX
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MISO GENERATION MIX
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NYISO GENERATION MIX
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ISO-NE GENERATION MIX
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ISO-NE OFF-SHORE WIND
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ERCOT GENERATION MIX
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SPP GENERATION MIX
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WECC-CALIF GENERATION MIX
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AVERAGE PJM ENERGY PRICE

140
120
S 100
§ 80
£ 60
5
3 40
20
0
O AV aA> A0 D 4O AV o> 0 P O gV D> o P P
VP V' T VDO DO ™MD USPN S gipls)
SRR S R P S
— Base High Load Low Load
High NG e LOW NG ==]100% Renewable
= C0O2 High NG e CO2 Low NG e JS CO2 Tax

HORIZONS

?EN ERGY

30



KEY TAKEAWAYS

Battery penetration

Wind and solar penetration

Traditional resources perform best when?

Carbon trends
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UTILITY SCALE BATTERY PENETRATION
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SOLAR PENETRATION
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BTM ROOFTOP AND STORAGE PENETRATION
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WIND PENETRATION
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COMBINED CYCLE GENERATION
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NORTH AMERICA CARBON EMISSIONS
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OPERATING MARGIN
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ADVISORY SERVICE
CONTENT

An abundance of information



INTERACTIVE DASHBOARD RE

SU

LTS

| I I | I | | | | P | T
1 . X % Mix Technology NERC Area [ SCENARIO
2| mw MKT (100% Renewable) - Firm Capacity (MW) Cap Factor 2.1% NUC FRCC MKT (Reference Scenario)
3| 1200000 100%  11.5% Coal Miso MKT (High NG) Q
4 | 0.1% 1GCC MRO-Manitoba Hydro MKT (Low NG) 9]
el 0% 18.1% Hydro MRO-SaskPower MKT (High Load Growth)
il ‘1.000,000 20% 0.2% Gas/Qil:sT NPCC-Maritimes MKT (Low Load Growth)
7] 27.3% CC NPCC-New England MKT (US €02 Tax) o]
8 | 70% 9.8% GT NPCC-New York MKT (CO2 High NG) le]
9| 800000 0.6% IC NPCC-Ontario MKT (€02 Low NG) o
10| 60% 1.8% BIO NPCC-Quebec MKT (100% Renewable) @
1 0.4% GEO M
12| 600,000 50% 0.7% LFG SERC-East [ Display Units
13 % 4.6% Solar SERC-North Capacity (MW) <
14 3.3% Wind SERC-Southeast Firm Capacity (MW) ®
15| 400,000 30% 0.0% FC PP Generation (GWh) &)
16 10.0% CAES/BAT TRE-ERCOT
17 20% 2.5% PS WECC-CALIF Market Prices
1§ 200.000 7.5% BIM WECC MEX RTC Prices (solid) o
19 | 10% 2050 CPK+RES WECC-NWPP-CA On Peak Prices (circle) O
20| OO weccnweeus Off Peak Prices (square) [
2 o 0% I~ WECC RMRG Capacity Prices (dash) [
2| ,@@ x&" q‘g‘!’ mg%“' q‘q& ,9“9 ,9'9' ,@N"‘ 19'»“ @w‘" 19’\9 ,‘9’\:‘ ,‘9’\5‘ ,‘9'15‘ ,‘9'1? wg”? wg';‘, ,v@"‘ 1@“’ ,p"?’ “g§ ,‘g‘i" 1@“‘ m“& meb’ '»°4°° Renewables [ll  WECCSRSG Gas Price (diamond) =
2| Comutative _ annual wakee ][] On PkMarket HR (triangie) ]
24| NuC — Coal — G Hydro W Gas/Oil:ST mmmm CC — T Ic — 10 = Display in 20185 (real) O
25 ""“““‘\ Ik USA Only Canada Only  RevealData  TOC
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By NERC region, market area, technologies
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- Energy and capacity prices
- Delivered natural gas price

On-peak implied heat rate
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Fuel consumption and prices

Cumulative capacity

Generation

Operating margin

Energy and capacity prices

Emissions and cost
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CURRENT SCENARIOS
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Base

High Natural Gas

Low Natural Gas

High Demand

Low Demand

Carbon Limit with High Natural Gas
Carbon Limit with Low Natural Gas
National Carbon Tax

Zero Carbon Additions Only
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QUESTIONS?

Contact info@horizons-energy.com
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DISCLAIMER

The opinions expressed in this presentation are based
on Horizons Energy’s judgment and analysis of key
factors expected to affect the outcomes of electric power
markets. However, the actual operation and results of
power markets may differ from those projected herein.

Horizons Energy makes no warranty or guarantee
regarding the accuracy of any projections, estimates, or
analyses, or that such work products will be accepted by
any legal, financial or regulatory body.

43




