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Energy Market Services: A Generic Reference Sheet
Market Service Bilateral Market Real-Time Market Day-Ahead Market RTO

Centrally optimized dispatch No central optimization Centrally optimized real-time 
dispatch; day-ahead unit 
commitment not optimized

Centrally optimized real-time dispatch and day-ahead unit commitment/dispatch

Transmission wheeling Fee applies to all transactions No fee for in-market real-time  
transactions 

No or nominal fee for in-market 
real-time and day-ahead 
transactions 

No wheeling fees (except for exports)

Transmission available to market Transmission rights required for all 
transfers 

Can vary widely depending on market design – some or all capacity could 
be available 

Transmission capacity available up to reliability limit 

Transmission planning Local planning by individual transmission providers; regional planning and interregional coordination under 
Order 1000 remain as they are today

Joint transmission planning by RTO; some lower 
voltage transmission planning remains at the local level

Tariffs and Operational Control of 
Transmission

Individual transmission providers retain control and have tariffs RTO provides functional control of system, joint tariff 

Reliability Obligations and 
Balancing Authority Boundaries

BAs are retained, have primary reliability obligations RTO has primary reliability obligations; BAs 
consolidated

Ancillary Services and Co-
Optimization

No optimization, reserve sharing 
groups 

Can have optimization and ancillary service products Ancillary service co-optimization and provision in the 
market

Resource Adequacy Function 
Note: separate RA programs could also be 
developed and overlayed across these markets

Addressed by individual regulators; 
no market requirement

Market addresses intra-hour 
resource sufficiency, but does not 
impact long-term resource adequacy 
planning and processes

Market addresses day-ahead 
resource sufficiency. Depending 
on design, could impact long-term 
resource adequacy planning

Market can include its own longer-term resource 
adequacy requirements that must be achieved

Transparent Access to Market & 
Operational Information

Very little access to information, 
what is available is generally 
aggregated

Transparent access to pricing 
information for real-time transactions 
and transmission in the market

Transparent access to pricing 
information for day-ahead and 
real-time transactions and 
transmission in the market

Transparent access to pricing information for day-
ahead and real-time transactions and transmission in 
the market 



4

CEC  |  Workshop on Western Electricity System Integration

Energy Market Services: Where things stand today (roughly)
Market Service Bilateral Market Real-Time Market Day-Ahead Market RTO

Centrally optimized dispatch No central optimization Centrally optimized real-time 
dispatch; day-ahead unit 
commitment not optimized

Centrally optimized real-time dispatch and day-ahead unit commitment/dispatch

Transmission wheeling Fee applies to all transactions No fee for in-market real-time  
transactions 

No or nominal fee for in-market 
real-time and day-ahead 
transactions 

No wheeling fees (except for exports)

Transmission available to market Transmission rights required for all 
transfers 

Can vary widely depending on market design – some or all capacity could 
be available 

Transmission capacity available up to reliability limit 

Transmission planning Local planning by individual transmission providers; regional planning and interregional coordination under 
Order 1000 remain as they are today

Joint transmission planning by RTO; some lower 
voltage transmission planning remains at the local level

Tariffs and Operational Control of 
Transmission

Individual transmission providers retain control and have tariffs RTO provides functional control of system, joint tariff 

Reliability Obligations and 
Balancing Authority Boundaries

BAs are retained, have primary reliability obligations RTO has primary reliability obligations; BAs 
consolidated

Ancillary Services and Co-
Optimization

No optimization, reserve sharing 
groups 

Can have optimization and ancillary service products Ancillary service co-optimization and provision in the 
market

Resource Adequacy Function
Note: separate RA programs could also be 
developed and overlayed across these markets

Addressed by individual regulators; 
no market requirement

Market addresses intra-hour 
resource sufficiency, but does not 
impact long-term resource adequacy 
planning and processes

Market addresses day-ahead 
resource sufficiency. Depending 
on design, could impact long-term 
resource adequacy planning

Market can include its own longer-term resource 
adequacy requirements that must be achieved

Transparent Access to Market & 
Operational Information

Very little access to information, 
what is available is generally 
aggregated

Transparent access to pricing 
information for real-time transactions 
and transmission in the market

Transparent access to pricing 
information for day-ahead and 
real-time transactions and 
transmission in the market

Transparent access to pricing information for day-
ahead and real-time transactions and transmission in 
the market 
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Energy Market Services: Where things stand today (roughly)
Market Service Bilateral Market Real-Time Market Day-Ahead Market RTO

Centrally optimized dispatch No central optimization Centrally optimized real-time 
dispatch; day-ahead unit 
commitment not optimized

Centrally optimized real-time dispatch and day-ahead unit commitment/dispatch

Transmission wheeling Fee applies to all transactions No fee for in-market real-time  
transactions 

No or nominal fee for in-market 
real-time and day-ahead 
transactions 

No wheeling fees (except for exports)

Transmission available to market Transmission rights required for all 
transfers 

Can vary widely depending on market design – some or all capacity could 
be available 

Transmission capacity available up to reliability limit 

Transmission planning Local planning by individual transmission providers; regional planning and interregional coordination under 
Order 1000 remain as they are today

Joint transmission planning by RTO; some lower 
voltage transmission planning remains at the local level

Tariffs and Operational Control of 
Transmission

Individual transmission providers retain control and have tariffs RTO provides functional control of system, joint tariff 

Reliability Obligations and 
Balancing Authority Boundaries

BAs are retained, have primary reliability obligations RTO has primary reliability obligations; BAs 
consolidated

Ancillary Services and Co-
Optimization

No optimization, reserve sharing 
groups 

Can have optimization and ancillary service products Ancillary service co-optimization and provision in the 
market

Resource Adequacy Function
Note: separate RA programs could also be 
developed and overlayed across these markets

Addressed by individual regulators; 
no market requirement

Market addresses intra-hour 
resource sufficiency, but does not 
impact long-term resource adequacy 
planning and processes

Market addresses day-ahead 
resource sufficiency. Depending 
on design, could impact long-term 
resource adequacy planning

Market can include its own longer-term resource 
adequacy requirements that must be achieved

Transparent Access to Market & 
Operational Information

Very little access to information, 
what is available is generally 
aggregated

Transparent access to pricing 
information for real-time transactions 
and transmission in the market

Transparent access to pricing 
information for day-ahead and 
real-time transactions and 
transmission in the market

Transparent access to pricing information for day-
ahead and real-time transactions and transmission in 
the market 

What incremental benefits 
can we expect from adding 
market services? 
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Non-Energy Savings

Energy Market Benefits: Categorizing Savings
• Energy markets produce efficiencies (and savings) by changing the way we operate and plan our systems 

o Not all such savings are quantifiable and some of the largest are commonly overlooked 

• While they are often the most referenced benefit category, operational savings from energy markets generally reflect a relatively 
small portion of the total benefits created by organized wholesale energy markets

Other Energy Related 
Savings

Capacity
Savings 

Operational
Savings

Market Benefit
Categories

Savings due to more efficient dispatch (via SCED), more efficient management of 
transmission capacity, lower operating reserve requirements, removal of transmission 
wheeling costs within market footprint, decrease in trading friction 

Savings due to lower and regionally shared planning reserve requirements caused by 
geographical diversity of loads (and generation)

Savings due to more efficient planning of the transmission system, access to lower-cost 
public policy resources, environmental benefits of reduced emissions, new market 
products (e.g., hourly vs. block), increased automation of system operations 

Savings due to lower electricity prices causing indirect economy-wide benefits such as 
new jobs, changes to household spending, and economic growth  

Description 
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Energy Market Benefits: Study Framework 

• Operational benefits of new wholesale energy markets are commonly quantified using production cost modeling 
software

o These simulation tools are “security constrained economic dispatch” models that perform an optimization not unlike the market engines 
used by RTOs/ISOs 

Study Setup Typical Software

• GridView
• PROMOD
• PLEXOS
• PSO
• …etc. 

BAU Market Scenario 

Market modeling 
“modules” bolted on to 
BAU scenario to reflect 
new wholesale energy 
market function. Can 
include modeling of:
Wheeling cost
 Transmission 

availability 
Ancillary service 

products 
BA consolidation 

BAU scenario must 
endeavor to capture 
system and market 
functionality as they exist 
today (or are expected to 
exist in the future):
 Transmission 

expansion
Generation mix
Policy requirements
 Load forecasts
Ancillary services 

BAU - Market Scenario = Benefit $$$
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Energy Market Benefits: Related Studies by Energy Strategies 

Other important and relevant 
regional work covered in ACR 188

CAISO ACR 188 Study List

41 studies 
performed 
since 2017

• Materials from these studies were used to 
inform today’s comments on market services, 
benefits, and implications for policy & planning
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Forecasted Benefits for Western States

0.4% 0.9%
6.3%

0.8%
5.4% 5.4% 5.0%

1.9%
$0
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$2,000

$2,500

Status Quo Day-
ahead

One Market Day-
ahead

One Market RTO Two Market A
Day-ahead

Two Market A
RTO

Two Market B RTO One Market
EDAM

One Market
EDAM No

Imbalance Res.

Annual Savings for Western States due to Market Formation ($M/year)

APC Savings Capacity Savings

$643

Market

Footprint

% reduction in 
annual operating 
costs

Total annual benefits

$747

$1,998

$501

$1,430

$1,811

$1,195

$858
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Drivers of Operational Benefits By Market Feature 

Technically 
Achievable 

Savings
for Western 

RTO

Day-ahead market 
with limited 

transmission and 
$3 wheel rate

Remove $3 
wheeling rate

Add 100% 
transmission 

capacity

14%

+2%

+14%

Important Notes:
• Results will vary by state – data presented is 

for combined Western States 
• Data based on results from various WECC 

studies over the last two years 
• “Planning efficiencies” not included, such as 

capacity benefits, access to public policy 
resources, etc.  

• All comparisons are relative to status quo 
(real-time markets only)

100% 13%
Building more transmission further 
increases savings

Add imbalance 
product

+49% WECC-wide EDAM scenario from recent 
CAISO study achieved 78% of operational 
efficiencies of RTO
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Market Implications for Policy and Planning Decisions 

• Market formation and evolution in the West will impact resource procurement and policy 
choices

• For example:

o Public policy objectives that require very high penetrations of renewable energy are difficult to achieve 
absent a regional energy market (see Western Flexibility Assessment)

Similarly, energy markets allow policy makers to be more aggressive with the scope and timeline of carbon reduction 
initiatives

o Markets will increase opportunities to procure geographically diverse renewable resources, which will help 
bring down the cost of achieving high renewable penetrations

o Markets give clearer signals with regards to what transmission should be constructed, and when, which will 
result in unquantified but significant savings

o Markets are likely to improve reliability of the Bulk Electric System 

o Market design and governance structures are key to maximizing state oversight/jurisdiction on issues that 
could impact implementation of policies



www.energystrat.com

Thank You!

Disclaimer: This work product utilizes information obtained from publicly available sources and in some cases has relied upon subscription data and other information available to Energy Strategies or
generated by the firm. While the sources and methods are considered reliable, Energy Strategies does not represent the information and its interpretation as accurate or complete. Energy Strategies
does not recommend that the information contained herein be the sole source of information for decision-making purposes.
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Appendices 

• Links to studies referenced today:

CAISO EDAM Benefits Study (2022)
Western Flexibility 
Assessment (2019)

State-Led Market 
Study (2021)

Link to recorded presentation

Link to Market and Regulatory Review

http://www.caiso.com/Documents/Presentation-CAISO-Extended-Day-Ahead-Market-Benefits-Study.pdf
https://westernenergyboard.org/wp-content/uploads/2019/12/12-10-19-ES-WIEB-Western-Flexibility-Assessment-Final-Report.pdf
https://www.energystrat.com/s/Final-Roadmap-Technical-Report-210730.pdf
https://www.westernenergyboard.org/webinar-energy-strategies-findings-of-edam-benefits-study-sponsored-by-caiso/
https://www.energystrat.com/s/Final-Roadmap-Market-and-Regulatory-Review-Report-210730.pdf
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