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Groundswell of Government Mandates
Renewable Portfolio Standards

www.dsireusa.org / April 2010

ME: 30% x 2000

; - = VT (1) RE meets any increase -
WA: 5% el MN: 25%% x 2025 i retail salesx 2012: e o
MT: 15% x 2015 Ycel: 30% x 2020 (2) 20% RE & CHP x 2017 | NH: 23.8% x 2025 |

ND: 10% x 2015

OR: 25% x 2025 (large utilities)*

MI: 10% + 1,100 MW ?? : MA: 22.1% x 2020
5% - 10% = 2025 (smaller utilities)

» 2015* New RE: 15%x 2020

{+1% annually thereafter)

-i; 50: 10% x 2015 || WI: Varies by utility; o
10% x 2015 statewide NY: 29% x 2015 | | RI: 16% x 2020 |
NV: 25% x 2025 '__ [ [ CT: 23% x 2020 |
. OH: 25% x 20257

¥ o - sl |PA: ~18% x 20217
IL: 25% X 2005 ALV 25% x 2025~ T [NJ: 22.5% x 2021 ]
| KS: 20% x 2020 | *.I' Y VR fj%xgﬂzj_* [MD: 20% x 2022 |

NC: 12.5% x 2021 (10Us) | DC: 20% x 2020 Ia
NM: 20% x 20 [IDLIS] 10% x 2018 (co-ops & munis)
10% x 2020 [ﬂn-nps}

TX: 5,880 MW x 2015

L

[HI: 40% x 2030 |

d

Bl sisterenewable portfolio standard =02 Minimum solar or customer-sited requirement
. Staterenewable portfolio goal % Extracredit for solar or customer-sited renewables
a Solar water heating eligible T Indudes non-renewable alternative resources

3  © Space-Time Insight 2009 SPACE*TIMEINSIGHT |




The Complicating Factor* Intermittency

Supply prediction difficulties lead to regulation, reliability and market

stability difficulties
CAIS0 Load - Summer 2006
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* Courtesy — Jim Detmers, CAISO & Daniel Brooks, EPRI
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The Price of NOT Getting it Right

Average Forecast Error = 35%

Total Annual Wind Mandate by 2020 = 10,000 TWh

35% Error = 3500 Twh

Price Per Mwh = $ 40 (adjusted for inflation)

3500 * 1000 * 1000 * $ 40 = $ 140,000,000,000

$ 140 Billion
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Cosmic Dodge Ball
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Case Study: 1ISO

Profile

Non Profit

13 states

131,000+ MW of generation capacity

Stringent renewable portfolio mandates

30 private wind farms

Operational Priorities

= Smooth regional flow of electricity

Competitive wholesale energy market

Hedging congestion via financial transmission rights

Regional planning
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Renewable Portfolio Issues: Integration of Wind Energy

Challenges
x Wind forecasting - Variability and predictability
= Remote locations - Wind conditions at farm vs load conditions

s System flexibility - Ramping burdens

What's needed

= Situational awareness for better wind & production forecasts
s Better ramp management

n Situational view of all virtual & physical generation options

m Geospatial asset monitoring to improve capacity factors
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The Big Picture View
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Objectives

Situational Intelligence

- Real-Time monitoring of grid with enhanced visualization

Contingency Analysis

- Optimal power flow under various conditions

Alerts & Alarms

« Unit commitment, dispatch, out-of-band performance

Wind Energy Integration to Transmission Grid

- Economical integration with decreased curtailment.
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Visualization of Real-Time Transmission Line Rating
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The Pl System

To make this work reliably, the Pl System is ...
= The system of record
» Real-time data and event infrastructure

= Repository for all time-series data
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Real-Time Power Flow Visualization
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Midwest ISO
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Wind Generation - Forecast Vs Actual

Real Time Operations Situation Ro
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Wind Curtailment

SPACESTIME«INSIGHT

Real Time Operations Situation Ro
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Generation Imbalance and Reserve Calculations
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Generation Forecast - Aggregated and Unit Simulation
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Visual Bias
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Alerts: System Intact, Prior Outages , Pre-Contingency Conditions
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Renewable Assets — Operations
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Asset Management
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Capacity assessments yield

curve, capacity factor, actual
vs. forecast assessments
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Root cause analysis SCADA,
root cause analysis dashboard
for in-place geosensitive
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Historical contingencies
transmission congestion,
power flow visualization,

substation telemetry
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Exception management
dynamic expression-building
for exception analysis of
congestions, power quality and
transmission loading
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SPACETIME, Net actual vs.
forecasted power s
output

Monthly generated
output report
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Real Benefits

= Economical integration of renewable energy

= Operational & market impact assessment

= Better production forecasts improved reliability and stability
= Better carbon footprint management

= Tracking renewable portfolio and energy efficiency goals

= Peak load reduction through better renewable usage

- Improved flexibility in balancing generation portfolio

- Faster ramp response times

= More renewable energy to market - faster, lower cost
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