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. 2010-2020

WECC Generation Capacity Additions
By Resource Type 2010-2020

UATI WECC Generation Additions and Retirements
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(6}"-, A Sample CAISO Winter Day in 2020
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the Net Load Demand Curve

@ATI Flexible Resources will be Essential to Meeting
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* Flexible Generation
 Demand Response (DR), Storage (electric & thermal),

Distributed Generation

» Flexible Ramp-Up and Flexible Ramp-Down Products/Markets
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O.IITI DR/DER: “Dancing Partner” of VER
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U.ZTI Distribution Grid with High Penetration Solar PV
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(d&n Impact of PV Generation on Load and Voltage
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138 kV

Impact of Plug-in Electric Vehicles (PEV):
Another Potential for Distribution “Congestion”
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(d&n Solar PV with Coordinated Storage

tenK Pl Storage Loop Control - June 24, 2012 - Minneapolis, MN
Example of Intermittent Cloud Buffering With Minimum Storage (0.25 Hours)

1.4
E 1.2 . =
~ PV Power to Grid —____ Power to Grid
é w/o Buffering (Gray) w/ Buffering (Black)
= 1
8
Q 0.8
2
v
-% vib State of Charge
z of Storage Unit
2 04
§
> 0.2
a.

0
6:00 8:24 10:48 13:12 15:36 18:00 20:24

Source: tenK Solar
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(U.BTI Technical Requirements for Electricity Products

Response Time Baseline Real-Time
Product . . . Telemetry .
/ Notice Estimation Metering
Capacity Seasonal No No
3 Day-Ahead Energy A day No No
- § Real-Time Energy 1 hour No No
cC | w
o Interruptible Load 10-30 minutes Maybe No Maybe
wid
q:, 30 minutes to 2 hrs Maybe Maybe No
>
g 30 minutes No Maybe Maybe
O 10 minutes No
10 minutes No
4 sec to 5 min No
S 5 minutes No
(]
Z 5-15 Minites No
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(d&n Demand-Side Programs to Wholesale Products
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((ﬁr[ Price Predicament
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0AT| Demand-Side (DR-DER) Integration - Price Signals

 Need for unbundling

Price / Tariff Characteristics
Fixed / Tired
TOU, CPP, PTR - Energy Usage
Energy Usage Charges RTP - Energy Efficiency

Net Metering Non-Dispatchable Resources
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Demand - Scheduling & Facility Loading
Demand Charges . . et

Demand Shape - Operational Reliability
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DA/DO Energy - Pay-for-Performance
Supply of Gird Services ) - Fixed Incentive / Contract-Based
. Balancing Energy e e . . . .
(Payments/Credits) - Distribution vs. Transmission Services
Ancillary Services - Response Time / Sustained Duration

- Measurement & Verification, Settlement Rules

Ramping

Proprietary and confidential. Do not copy or distribute without permission from OATI. @2012 Open Access Technology International, Inc. 15



6}"” Need for the End-to-End Integration
Transactive Operations Across the Operations

Wholesale Markets Balancing Area
. Market = Adequacy System System
Reieesstig Clearing Settlements Assessment Security Balancing
Power Marketing Transmission Operation
. Scheduling EMS Reserves
Forecasting Optimization Settlements SCADA AGC A
Distribution Operation
SCADA / Forecasting
End-User Interfaces | | r DMS GIS Gl
]
Customer Portals ———— DR-DER I
Management
Mobile Access Functions | _l Customer Services
| |
Secure Broadband / Cellular c Utility AMI
8 A . ommunications
Wide-Area Communications
Utility Provisioned HAN or
Industrial Control Building Mgmt Customer Supplied HAN
Systems Systems
7 5 5. - L
QL & -
Industrial Generation Electric Transportation Thermal

Utility Owned Commercial Residential

Assets Storage
Proprietary and confidential. Do not copy or distribute without permission from OATI. © 2012 Open Access Technology International, Inc. 16

Storage



(oarr

Thank You

ali.ipakchi@oati.com




