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The RTOGov Project

2https://nicholasinstitute.duke.edu/project/rtogov

Rules
How are market, planning and 

operational frameworks 
developed within RTOs?

Tools
What are the different economic 
and operational environments in 

which actors engage with the RTO 
and the physical grid?

Joules
What do market, system and 

operational outcomes look like?



The RTOGov Project

1. How have governance structures evolved in different 
RTOs, and what are the most significant structural 
differences?

2. How do governance structures influence market rules, 
parameters and ultimately market outcomes?

3. What do “good” governance structures look like, and 
how portable are they across RTOs or to areas without 
RTOs (like much of the WECC)?
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PJM
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Tension between PJM’s stakeholder-driven 
nature and its critical missions
• Stakeholders have difficulty with market 

rules that are controversial
• Capacity market designs are particularly 

difficult
• Approximately 2% - 4% of PJM’s excess 

capacity is likely due to the framework under 
which stakeholders determine rules

“We are 20+ years into it. 
We’re making it up as we go.”

--PJM Stakeholder 
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Who Gets to Vote?

1) Members Committee (MC) is the top level committee in 
PJM which is open to all stakeholders

2) Voting membership by Industry Sector
• Voting members in MC must identify with one of the five sectors: 
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1. Generation owner (GO)
2. Transmission owner (TO)
3. Electric distributor (ED)
4. End-use customer (EUC): Large 

industrial retail customers and state 
offices of consumer advocates 

5. Other supplier (OS): a member that 
is engaged in any PJM market and 
does not qualify for the other sectors



How Do They Vote?

3) Sector-weighted voting
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Sector-weighted voting example

Sector For Against Abstain Total Total - Abstain % in favor
Transmission Owner 8 2 4 14 10 0.8
Generation Owner 15 0 1 16 15 1
Other Supplier 10 10 5 25 20 0.5
Electric Distributor 3 7 15 25 10 0.3
End Use Customer 12 2 0 14 14 0.857

Total % in favor 3.457
Threshold = 3.335

(2/3 of total vote, .667 x 5 sectors)
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VRR curve proposals
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• In package 1 and 10, 
clearing price reaches 
quickly to price cap (level of 
point a) compared to 
package 11, 12, and 13 è
Point a is a critical feature

• Point b decide the slopes of 
the two segments è

• Among various parameters, 
point a and point b are the 
critical features



“Insanity is Doing the Same Thing Over and 
Over Again and Expecting Different Results”
(-Maybe Einstein, maybe Rita Mae Brown)

• A reform process for the capacity auction demand 
curve (VRR curve) in 2011 ended in a stalemate. 
• Six options were voted on at the Member’s Committee 

(including to keep the current auction design in place), 
and all six failed. This process basically repeated itself 
in 2014 and 2018.

Item Date Voting item TO GO EUC ED Other Results

04b0 10/20/2011 No Change 0.083 0.071 0.083 0.043 0.056 0.336 Failed

04b1 10/20/2011 PJM Recommendation 0.8 0.833 0 0 0.667 2.3 Failed

04b2 10/20/2011 Package 10 0.75 0.714 0 0 0.323 1.787 Failed

04b3 10/20/2011 Package 11 0.167 0.08 0.909 0.913 0.235 2.301 Failed

04b4 10/20/2011 Package 12 0.167 0.231 1 0.913 0.25 2.561 Failed

04b5 10/20/2011 Package 13 0.333 0.267 1 1 0.513 3.113 Failed
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A Model of Stakeholder Voting (Yoo, et al., 
HICSS 50, Yoo and Blumsack, JRE 2018)

• Prior work has shown that even if not all PJM stakeholders 
vote using a simple payoff model, it is basically impossible 
for them to pass any set of capacity market rules.

• In this paper, we use the voting model to investigate what 
might happen if PJM were to change the structure under 
which stakeholders vote on capacity market rules.
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Modeling alternative voting systems

I. NYISO voting rules

II. Preferential voting: voters rank all candidates
1) Instant runoff: a candidate with the least vote count as a first choice is 

eliminated
2) Coombs rule: similar to IRV; eliminate a candidate with the most vote 

count as the last choice
3) Borda count: a candidate who received the highest score sum wins
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PJM NYISO
Passage 
threshold 66.67% 58%

Sector weights

Generation owners 20% Generation owners 21.5%
Other suppliers 20% Other suppliers 21.5%
Transmission owners 20% Transmission owners 20%
End-Use Consumers 20% End-Use Consumers 20%
Electric Distributor 20% Public Power 17%



Modeling Procedure
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• Use detailed voting data 
from PJM capacity market 
votes, and build a capacity 
supply curve using 
information from PJM and 
IMM reports.

• For each voter, model a 
preference order over VRR 
curves.

• Determine the “winning” 
VRR curve.

• Calculate impact on 
capacity market clearing.



PJM MC voting data
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• Information on voters: company sector, line of business, net 
buyer or seller, size of assets, voting records 



Capacity Market and Modeling the VRR Curve
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Point a

Point b



Modeling voter preference orderings

q Consumer’s preference: 
package 13 > package 12 > package 11 > status quo > package 10 > package 1 

q Supplier’s preference:
package 1 > package 10 > status quo > package 11 > package 12 > package 13

q Some voters are hard to characterize because of abstentions, or their 
voting suggests inconsistent preferences. We used a Monte Carlo 
approach to generate preference orders for these voters.
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71%

19%

10%
Clear
Abstentions
Inconsistent

Capacity market votes by preference types



Expected Market Clearing Results by 
Voting Procedures
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Voting Procedures Voting 
Outcome

Simulation 
results*
PJM (NYISO)

Clearing 
Price 
($/MW-day)

% changes in 
Price 
compared to 
Status quo

Original PJM voting rule No outcome**

NYISO voting rule Package 13 100% 125.93 -2.30%

Preferential 
voting

IRV Package 13 100% (100%) 125.93 -2.30%

Coombs Package 13 100% (100%) 125.93 -2.30%

Borda 
Count

Package 11 1% (4%) 128.54 -0.28%

Package 12 11% (14%) 126.42 -1.92%

Package 13 88% (82%) 125.93 -2.30%
* Numbers in parenthesis are results under NYISO voting rules
** After failing to get agreement in the stakeholder process, PJM made a filing with FERC based on its original proposal (package 1) and FERC 
accepted. [Docket No. ER14-2940-000] https://www.ferc.gov/CalendarFiles/20141128172749-ER14-2940-000.pdf

https://www.ferc.gov/CalendarFiles/20141128172749-ER14-2940-000.pdf


Sensitivity to Price Cap Level
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Sensitivity to Supply Elasticity
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Conclusion
• The current stakeholder structure and choice process in 

PJM basically makes capacity market reform 
impossible. This leaves PJM to make those market 
design choices as per its preferences.
• Changing the choice process would drive capacity 

market rules towards the preferences of end-users and 
utilities -> lower prices but also lower reserve margins.
• At least with respect to capacity market parameters, 

PJM’s expressed preferences have been different than 
those embodied in its stakeholder process. This 
probably explains 2% - 4% of the excess installed 
capacity in PJM.
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What Next?
• Cross-RTO voting comparisons (or cross-issue 

comparisons)
• Issues other than capacity markets that cut across 

RTOs? (e.g. Order 841?)

• Capture other layers of the stakeholder process besides 
top-level voting (lower level committees, tariff vs BPM)
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Thanks!

blumsack@psu.edu
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