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(Executive Summary | Report) 
 
Description:  
 
In this presentation, research results from project “Agent Modeling for Integrated Power 
Systems” (final report published in September 2008). In that research, we showed that 
different ancillary service market designs for frequency and voltage control have 
different effects on corresponding control performance of power systems.  
 
In the research, we created different market structures for the balancing (regulation) 
market and the voltage/VAr market and study their effects on frequency control 
performance and voltage control performance, respectively, of a power system. As the 
automatic generation control (AGC) to control frequency is quite standardized we did 
not change the control but only the market structure. For voltage/VAr control the 
secondary control methods are still evolving and there are few markets in operation, so 
we tried new control methods as well as market structures. 
 
For frequency control, we conducted comparative studies to examine how changing the 
market structure can achieve a more desirable performance, mainly by incorporating 
generator response rates into the market design. For secondary voltage control, we 
studied the feasibility of competitive markets for generator VArs and found that it is 
difficult to avoid locational advantage (i.e. market power) for certain generators.  
 
Biography: Anjan Bose is a Regents Professor and the Distinguished Professor of 
Power Engineering at Washington State University. He has over 35 years of experience 
in the power industry and academe. His pioneering work in developing and 
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implementing real time analysis software for power grid control centers was cited in his 
election to Fellow of the Institute of Electrical & Electronics Engineers (IEEE). His work 
in the development of real time simulators, which are used around the world for training 
grid operators, was cited in his election to the National Academy of Engineering. He 
was also recognized by the IEEE with their Outstanding Power Engineering Educator 
Award, the Third Millenium Medal and the Herman Halperin Electric Transmission & 
Distribution Award. He has consulted on power system operation for numerous 
companies and governments all over the world. 
 
Speaker Contact Information 
Anjan Bose 
509-335-1147 
bose@wsu.edu 
 
Participation by Webcast: You can participate in PSERC tele-seminars via webcast. 
Before the tele-seminar, click here and then on 4/21/09 when the status is "In Progress.” 
Note that the web page at that address does not automatically refresh. The webcast will 
include the audio and the slides so you will not have to download the slides in advance. 
If you want to ask questions, you should register for participation by phone. 
 
Registration for Webcast Participation: None required. There is no charge for 
participating! 
 
Participation by Phone: Live audio will also be provided via a teleconference phone 
bridge. After registering, you will be sent connection information for the conference 
phone bridge. You will need to download the presentation slides in advance of tele-
seminar. The presentation slides will be posted on April 21 on the PSERC website. The 
archived audio-slide production of the tele-seminar will be available for webstreaming 
after the tele-seminar. 
 
Registration for Phone Participation: To indicate that your organization would like to 
have a phone access line, send an email to Theresa.Herr@asu.edu with the subject 
“Bose Seminar”. To use our limited phone bridge capacity efficiently, we ask that people 
within an organization participate together rather than calling in separately, if at all 
possible. Connection information will be sent before the tele-seminar. There is no 
charge for participating! 
 
Professional Development Hour Certification: PDH certification is available for 
PSERC members (only). Send an email requesting PDH certification to 
Theresa.Herr@asu.edu with the subject “PDH” after the seminar. Include the name and 
title of each participant. 
 
Tele-Seminar Logistics and Assistance 
Connection information will be emailed to you about three business days before the 
tele-seminar. If you have any questions, please contact Theresa Herr, PSERC’s 
administrative assistant, at 480-965-1643 or Theresa.Herr@asu.edu. You can also 
contact Dennis Ray, PSERC Executive Director, at 608-265-3808 or 
djray@engr.wisc.edu. 
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PSERC’s Tele-Seminar Coordinator 
Shmuel Oren, University of California at Berkeley 
Email: oren@ieor.berkeley.edu 
Shmuel welcomes feedback on the tele-seminars and suggestions for future ones. 
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