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Vision
•Faster Protection & Control

•More robust
•More renewable

•More efficient
•More DC systems

•More electronic
•Higher PQ
•More μGrids

•Improved CF
•More distributed

•Reconfigurable



High MW Electronics
•Technology, Sources and Power Electronics and Systems
•Costs
•Scale
•Integrated/Integration
•Policy
•DC/AC
•Systems
•Safety
•Standards
•Education and Training

•Growth



Agenda
8:30am Opening Remarks, High MW Roadmap Committee and NIST Host

9:00 am  David Prend, Rockport Capital, “Barriers to Large Scale Grid Penetration”

9:30am John Lushetsky, DOE Solar Program, Program Manger

10:00  Colin Schauder, Satcon, Satcon Fellow    “Isochronous Grid through Electronics” 

10:30 – 10:50 BREAK

10:50  Jeffrey B. Casady, SemiSouth, “ Recent Advancements in SiC power devices & the 
impact of normally‐off SiC JFETs on PV and wind inverter platforms“

11:20  Jerry FitzPatrick, NIST on Smart Grid Interoperability

11:40  Al Hefner, NIST on Energy Storage PAP for Smart Grid Interoperability

12:00 – 12:45 LUNCH

12:45pm  Charlie Vartanian, A123 Systems Energy Solutions Group, “Storage; Smart interfaces 
for Frequency Regulation & Beyond” “Storage, Storage interfaces, Frequency Regulation” 

1:15pm  Madhav Manjrekar, Siemens, “Green Energy and Power Systems”

1:45pm  Le Tang, ABB  “Smart Grids and Power Electronics” 

2:15pm  Kevin Tomsovic, University of Tennessee “Power System Control Issues for Renewable 
Integration”

2:45‐3:00pm Concluding Remarks and Adjourn



$/kW flat relatively flat at 135kW and above

SCALE



Large Scale



Integrated MV 



Renewable Portfolio Standards

State renewable portfolio standard

State renewable portfolio goal

www.dsireusa.org / October 2009

Solar water heating eligible *†  Extra credit for solar or customer-sited renewables

Includes non-renewable alternative resources

WA: 15% by 2020*

CA: 33% by 2020

☼ NV: 25% by 2025*

☼ AZ: 15% by 2025

☼ NM: 20% by 2020 (IOUs)
10% by 2020 (co-ops)

HI: 40% by 2030

☼ Minimum solar or customer-sited requirement

TX: 5,880 MW by 2015

UT: 20% by 2025*

☼ CO: 20% by 2020 (IOUs)
10% by 2020 (co-ops & large munis)*

MT: 15% by 2015

ND: 10% by 2015

SD: 10% by 2015

IA: 105 MW

MN: 25% by 2025
(Xcel: 30% by 2020)

☼ MO: 15% by 2021

WI: Varies by utility; 
10% by 2015 goal

MI: 10% + 1,100 MW 
by 2015*

☼ OH: 25% by 2025†

ME: 30% by 2000
New RE: 10% by 2017 

☼ NH: 23.8% by 2025

☼ MA: 15% by 2020
+ 1% annual increase
(Class I Renewables)

RI: 16% by 2020

CT: 23% by 2020

☼ NY: 24% by 2013

☼ NJ: 22.5% by 2021

☼ PA: 18% by 2020†

☼ MD: 20% by 2022

☼ DE: 20% by 2019*

☼ DC: 20% by 2020

VA: 15% by 2025*

☼ NC: 12.5% by 2021 (IOUs)
10% by 2018 (co-ops & munis)

VT: (1) RE meets any increase 
in retail sales by 2012;

(2) 20% RE & CHP by 2017

29 states & DC
have an RPS

6 states have goals

KS: 20% by 2020

☼ OR: 25% by 2025 (large utilities)*
5% - 10% by 2025 (smaller utilities)

☼ IL: 25% by 2025
WV: 25% by 2025*†

Policy

http://www.dsireusa.org/


 

System – Real Time Control

Apparent & Approximate 
Envelope of the Undamped 
Oscillation, before System 
Reconfiguration (Islands) Led to a 
Damped Oscillation

Effective Breakup of the EI into Islands 
(largely due to operation of Zone 3 distance 
relays)

Eastern Interconnection Frequency
8-14-03

t0

Note: 
Frequency of the Oscillation is 
about 1/3 Hz. This is the 
“Frequency of the Frequency”

Undamped Period Damped Period



Variability



STANDARDS
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