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“-_ \WECC Generation Additions and Retirements

OATI 5010-2020

WECC Generation Capacity Additions
By Resource Type 2010-2020
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0ATI | |
- A Sample CAISO Winter Day in 2020
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Flexible Resources will be Essential to
Meeting the Net Load Demand Curve

46,000
44,000 N —
et
42,000 ] 3 500 MW
40,000 hour
_ minus Wlnd
e 000 \ & solar
S seoco | IR /N sia00MY | / L
= S— / in 2 hours ; / N
D * y i 4
= 30,000 / \ﬁ : / \
28,000 ]/ = =
SO0 \v
24,000
Total solar cafccny = 10,814 MW
SZ0N (including behind the meter)
20,000 | Total wind capacity = 5,450 MW
Q T y + + + # t } } 1 } + } t + t {
0:00 1:30 3:00 4:30 600 7:30 9:00 10:30 12:00 13:30 1500 16:30 18:00 19:30 21:00 22:30 0:00

Sample winter day in 2020

&> California ISO

Flexible Generation

Distributed Generation

Demand Response (DR), Storage (electric & thermal),

Proprietary and confidential. Do not copy or distribute without permission from OATI. © 2012 Open Acceéechn gy”nte zé)ﬁabnlcp 2©12



@AT’ Scheduling Practices
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O_éTI DR/DER: “Dancing Partner” of VER

Balancing Authority / 1ISO
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« Data from May 06-June 10, 2010
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@f‘:n Hourly vs. Sub-Hourly Scheduling -
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(Q_é” Distribution/Retail Operational Issues

« Changing Load Profiles

e Demand Response
 Distributec

 Distributed Storage

Distribution Congestion
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Seams Between Bulk Power & Retail Operations
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Qﬂ-n Demand-Side Programs to Wholesale Products
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Non-Dispatchable Dispatchable

Demand-limiting F|rm. Direct Load Control :
Voluntary Commit- Conservation
Control (DLC)
ment Voltage
Noti- Notification Regulation
fication
ﬂ Capacity Seasonal
(&)
- Day Ahead
g Energy
— Real-time
al
D 30 Min Non-Spin
S -
| Ancillary 10 Min Non-Spin
O/ Services s
c 10 Min Spin
; Regulation

Proprietary and confidential. Do not copy or distribute without permission from OATI. @2012 Open Access Te(%gglogy. International, Inc. 12
Sl



@47’1 Technical Requirements for Energy Products
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(%TI Pricing Predicament
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@‘_@T’ Solution To Pricing Predicament

e Define “Services” from demand-side resources

« Different Pricing for Energy Consumption than
Dispatched Services

— Energy Consumption

» Fixed, Tiered, Dynamic Rates
— Dispatchable Services (Energy, Ancillary Services, ...)

 Price (Rate) for the DR “Services”

— Fixed Incentive, Pay-for-Performance, etc.

— Enables creating wholesale products, e.g., Balancing Energy
» Response Time
» Sustained Duration

— Measurement and Verification, and Settlement rules

« FERC Order 745 - LMP Compensation for DR
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OATI End-to-End Integration & Interoperability
Transactive Operations Across The Operations Value Chain
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(oarr | |
- ““Transactive” Operations

» Typical Transactions for E2E DR Operations
— Registration and Qualifications

 Modeling Parameters
— Forecast of Available Capacity

— Scheduling - Bids and Offers
* By “Product” Type

— Pricing / Notification Signals
— Dispatch & Controls

— Telemetry and Metering

— Settlements
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@4” End-to-End Interoperability Requirements

Balancing Area — Market Operation
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(‘?.4” Some of Our Current Challenges

e Seams between Wholesale and Retail Markets
Operational
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Modeling Parameters of Retail Assets
Accurate Forecasting of Available Capacity
Mapping to Wholesale Products

Metering and Telemetry

Scheduling protocols

Pricing

LMPs vs. Retail Pricing Signals
Distribution Charges

Distribution Congestion

Coordination with Distribution Operation

Regulatory Framework

Bulk Power
Retail
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