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Applications

o Planning Applications

Reliability starts with good planning — understanding the
system and making the right investment decisions

e Wide-Area Situational Awareness (WASA)

Give power system dispatchers and tech staff greater
visibility of electric power grid

e Improvements of the existing EMS applications
State estimation

e Stability Controls (WACS)

Unlock transmission capacity, provide “defense in depth”
against blackouts




Notice & Wonder




August 10 1996 Outage

“Those who forget the past are condemned to repeat it”
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e What a bad model looks like (800 MW steam-turbine unit)
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. Modeling Governor Response Validation

e PMU data was very instrumental in identifying which power plants are
responsive, under load control or base-loaded

e Several model improvements were made — gas turbine models, Kaplan
hydro-turbine models

Transactions on Power Systems, vol.19, no.2, pp.1144-1149, May 2004.
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no Dynamic Voltage Control
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Voltage (kV)
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Voltage Control

Voltages
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> I-‘Iad we had Model-Based Stability Analysis

Power - \oltage Curv

245

240 -

Model-calculated

[ Y

S 23 Actual

PV-Curve

225

220

170 175 180 185 190 195
Power (MW)

—_—

Limits are set using model-based stability analysis

200 205 210 215

220



#» Variability: how to lower the
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* Operations & geography mitigate variability & cost -
— Smaller scheduling and dispatch intervals
— Optimizing existing balancing resources o

— Improving wind forecasting 2 /f—aﬁ__;:&:::g
— Load shaping w \ - B

— Geo-diversity and transmission

4+— 1 Day —»

NYISO Load {MW)
i

As Wind grows, demand for flexibility increases -
— Not flexible: coal & nuclear
— Environmental and political pressure

New generation resources a better fit, more flexible
— Solar: offsetting diurnal pattern
— Steam turbine gas plants (CCGT) = flexibility for load changes
— Gas turbine plants (SCGT) = most flexibility for regulating/peaks

Variability decreasing as wind integration evolves
Need to accelerate the evolution
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*\/oltage, Frequency & Reactive Power

control

*Dynamic & integrated plant response

capability
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Utility Drivers

e 1990’s — Deregulation
e 2000’s — Incentive based maintenance
e 2003/current — Compliance

e How much R&D was included in these
iIndustry trends?

 Have any of these industry trends created
Innovation?
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.
“Being the richest man in the cemetery doesn’t

matter to me. Going to bed at night saying, I’ve done
something wonderful. That’s what matters.”

“It’s the Intersection of technology and liberal arts
that makes our hearts sing.” What makes your heart

sing?

Steve Jobs 1955-2011
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