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AN INTRODUCTORY WHITEPAPER TO REGIONAL 
TRANSMISSION ORGANIZATIONS 

Prepared by Energy Strategies for the Wyoming Industrial Energy Consumers 

Executive Summary 

This whitepaper provides interested stakeholders with a background on organized 

markets in the United States, which are generally referred to as Regional Transmission 

Organization (RTOs) or Independent System Operators (ISOs).1 The whitepaper provides a 

high-level overview of some of the key concepts of RTO/ISOs, the benefits that RTOs provide, 

and the role that RTO/ISO formation can play in enabling retail customers to directly access the 

wholesale electricity market. As some of Wyoming’s electric utilities consider joining one of 

these RTOs, or otherwise expanding wholesale market participation, it is important for 

stakeholders to understand the potential benefits and costs of these markets.  

This report will highlight four organized markets across the United States. The following 

pages provide key details of each RTO/ISO, a comparison of their main components, and 

highlight some of the lessons learned from RTO/ISO history. The four RTO/ISOs reviewed in 

this paper represent a range of different approaches to organized market structures across a 

diverse geographic scope. Additionally, several markets are relevant to Wyoming due to market 

development activities taking place in the Western Interconnection. Finally, this report discusses 

lessons learned from RTO/ISO experiences over the last two decades and offers 

recommendations for Wyoming to consider as its utilities explore wholesale market options.  

                                                
1 The terms RTO and ISO are used interchangeably in this whitepaper to refer to organized wholesale market 
structures across the country. 
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RTOs exist in a variety of regulatory constructs, including in areas with traditional cost-of-service 

regulation, in areas with limited consumer direct access to wholesale markets, and in areas with 

full retail electricity choice. Regardless of current regulatory status, development of RTOs can 

provide a foundation for future expansion of electricity customer choice.  

The benefits of RTO implementation include significant savings in wholesale electricity 

transactions, but there are costs of implementation as well. As Wyoming’s utilities and state 

regulators consider potential RTO options, the full suite of costs and benefits should be studied 

to determine if an RTO provides sufficient benefits to the state’s electricity customers. Wyoming 

will want to explore key design elements of RTOs, including governance and the role of states. 

Ultimately, if RTO participation is pursued, the state should commit sufficient resources to 

participating in the RTO process and should ensure that the RTO platform provides sufficient 

flexibility to allow Wyoming to develop future electricity policies as it desires. 

Given recent events surrounding market formation, Wyoming will likely have additional 

time to explore various market options and will have several market options to consider. 

Wyoming’s regulators, state policy-makers and utilities should utilize this time to determine 

whether enhanced competition in wholesale markets can provide net benefits to Wyoming and 

to determine which structure offers the best mix of benefits and qualitative “fit” with the state’s 

needs.   
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1.0 Introduction 

1.1. Background  

ISOs and RTOs are typically independent, non-profit organizations that ensure reliability 

and optimize supply and demand bids for wholesale electric power. ISO and RTO formation in 

the US started during electricity restructuring in the 1990s. They were primarily proposed, 

developed and enhanced through various orders of the Federal Energy Regulatory Commission 

(FERC).2 RTOs and ISOs do not own generation or transmission, but they do perform a variety 

of tasks including: managing transmission and energy flows across the market footprint, 

performing transmission planning, ensuring reliable operation of the grid, and managing 

wholesale energy market transactions and cash flows within the market.  

As illustrated in Figure 1, ISOs and RTOs cover much of the geographic footprint of the 

United States, with the exception of the northwest, southwest, and southeast portions of the 

country. The Western Interconnection has one ISO which spans most of California and parts of 

Nevada. 3  The rest of the Western Interconnection, including Wyoming, currently operates 

without an RTO/ISO and is instead primarily made up of vertically integrated utilities, municipal 

utilities and electric cooperatives that, together, control dispatch and grid operations to deliver 

power to customers. The portion of Wyoming served by PacifiCorp currently benefits from a 

form of RTO operations, namely the real-time optimization of electrical supply and demand 

provided by the Western Energy Imbalance Market (EIM). 

 

                                                
2 Including FERC Orders 888, 889, and 2000. 
3 The US electric grid is comprised of three interconnections: Western, Eastern, and Texas. These interconnections 
operate largely independently with limited power transfers between them. 
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Figure 1: RTO/ISO Footprints4 

 

1.2. Benefits and Costs of RTO/ISOs  

Implementation of organized wholesale markets (i.e. RTO/ISOs) can offer a variety of 

benefits. When taken together these benefits should provide cost savings that can be passed on 

to the consumer in the form of lower electricity rates than would have otherwise occurred. 

Several high-level benefit categories offered through RTO/ISO participation are listed below. 

Additionally, several studies showing evidence of RTO benefits to consumers identified through 

studies and analyses are also summarized. 

  

                                                
4 Map available at: https://www.ferc.gov/industries/electric/indus-act/rto.asp  
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Table 1: Categories of RTO Benefits 

 Description 

Operational 
Efficiencies from 
More Efficient Use 
of Existing 
Generation and 
Transmission  

• More efficient generation unit commitment and dispatch 
o Unit commitment over a larger footprint can reduce the need 

to commit reserves (due to load and weather diversity) 
o Security constrained economic dispatch (SCED) is used to 

dispatch the most cost-effective units to meet system needs 
o May be able to lower necessary operational reserves 

through Balancing Authority consolidation 
• RTO/ISOs generally permit greater use of existing transmission 

assets (through monitoring actual flows) than is generally observed 
under non-organized markets which use contract path transmission 
reservation  

• Elimination of multiple transmission rates across the footprint (i.e. 
“pancaking”) helps enable the most efficient units to be used to 
produce energy 

Lower Peak 
Capacity Needs 

• Since times of peak load differ across areas, combining the 
geographic footprints together can result in a lower coincident peak 
demand which can reduce the amount of capacity required to meet 
that need 

• Can reduce need to build additional generation capacity 

Renewable 
Integration 

• Diversity of renewable generation can assist in management of 
renewable variation 

• Market optimization and more efficient use of transmission can 
increase the ability to use renewable generation at its full capability 
(i.e. fewer curtailments) and can increase access to renewables 

Transmission 
Planning 

• RTOs generally perform transmission expansion planning across 
the market’s footprint 

• RTOs can evaluate the most cost-effective transmission solutions 
for reliability, economic and public-policy reasons over a larger area 

• Given the broader geography of RTO footprints, transmission 
planning can also enable utilities to select the most cost effective 
future generation across the footprint, given resources within the 
market footprint are not subject to “pancaked” transmission rates 

Enhanced 
Reliability 

• SCED helps better manage energy flows 
• ISOs and RTOs can provide additional situational awareness  
• Organized wholesale energy market can also provide faster 

identification, dispatch, and delivery of replacement generation 
 

Wholesale electricity markets provide benefits to retail electricity customers because of 

the efficiencies gained in the generation and delivery of wholesale electricity resulting from a 

system that sets price based on demand and constraints. Studies have shown that electricity 
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prices are lower in organized markets than they would have been absent the RTO or ISO. For 

example, a study by the Center for Research in Regulated Industries found that the 

“implementation of coordinated markets has reduced average residential rates in the regions in 

which coordinated markets have been in place for several years, relative to the average rates 

that would otherwise have prevailed.”5 While dated, the analysis found that all of the models 

analyzed showed a reduction in average residential rates of at least $0.50/MWh and some of 

the models showed a savings close to $2.00/MWh. Other studies come to similar conclusions 

and indicate that organized markets increase market efficiency, which far exceed the costs of 

implementing the markets.6 While RTO/ISOs generally have not decreased electricity rates paid 

by consumers, they offer these savings relative to the price increases that would have otherwise 

been experienced absent the RTO/ISO.  

In order to establish and operate RTOs and ISOs there are implementation and ongoing 

costs. FERC reports on a variety of metrics related to RTO/ISOs, including their administrative 

costs. FERC evaluated per-megawatt-hour administrative costs of the various ISOs and RTOs 

under its jurisdiction. It found that over the 2010-2014 period, those costs ranged from a high of 

$1.10/MWh to a low of $0.27/MWh (though this low figure was for SPP, which was in the 

process of implementing the full suite of RTO services during this time; the next lowest cost was 

PJM at $0.32/MWh).7 Additionally, when RTOs are formed, and transmission rate pancakes are 

removed, the costs of existing transmission facilities can be reallocated, which may result in 

costs shifts between participating members. These cost shift can be viewed as an incremental 

                                                
5 Analysis of the Impact of Coordinated Electricity Markets on Consumer Electricity Charges; Harvey, Scott M.; 
November 2006 (revised June 2007), available at:  
https://sites.hks.harvard.edu/hepg/Papers/LECG_Analysis_061807.pdf at pg. 46 
6 Market Organization and Efficiency in Electricity Markets; Mansur, Erin T. and White, Matthew W.; January 2012, 
available at: https://www.dartmouth.edu/~mansur/papers/mansur_white_pjmaep.pdf  
7 Common Metrics Report (Performance Metrics for RTOs, ISOs, and individual utilities for the 201-2014 Reporting 
Period), FERC Staff Report, August 2016 (Revised August 2017), Figure 37, available at: 
https://www.ferc.gov/legal/staff-reports/2016/08-09-common-metrics.pdf   
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“costs” of RTO participation for those transmission owners that lose revenue or experience 

increased transmission costs. Another “cost” of RTOs are the future transmission facilities that 

are built and the cost allocation of those facilities. While RTOs can serve to plan transmission 

more efficiently, there has been concern about the growth in transmission rates that occurs do 

to the increased costs associated with transmission projects approved by the RTOs.  

Outside of California, utilities in the Western Interconnection have historically not 

participated in RTO/ISOs, although there have been multiple discussions about market 

formation over the last several decades. As benefits of organized markets continue to be 

demonstrated, and as operational challenges and the penetration of variable energy resources 

(such as wind and solar) grow, there appears to be increased interest in market formation in the 

West. Several efforts are underway to explore enhanced wholesale electricity market 

competition through full or partial RTO/ISO implementation. In fact, much of the West is now 

participating, or plans to participate in the real-time optimization of wholesale energy 

transactions which takes place through the Western EIM. 

1.3. Key Features of RTO/ISOs 

The following subsections provide introductions to concepts that are foundational to ISO 

and RTO operation.  

Energy Markets 

RTO/ISOs commit and dispatch generation to reliably and cost-effectively meet energy 

and ancillary service needs through use of sophisticated Security Constrained Economic 

Dispatch (SCED) and Unit Commitment models. RTO/ISOs generally operate two primary 

markets to meet electricity needs in the market footprint: a day-ahead market and a real-time 

market. The day-ahead market commits the most cost-effective and reliable mix of generation 

for the RTO or ISO one day before the market is scheduled to dispatch. The real-time market 
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dispatches the least-cost resource to balance real-time generation and load, while ensuring 

system reliability.  

Ancillary Service Markets 

In addition to the day-ahead and real-time markets, ancillary service markets secure 

additional capacity reserves needed to maintain grid reliability. There are generally three types 

of ancillary services procured in an RTO/ISO, each designed to ensure grid stability over 

different time horizons:  

(1) regulation reserves – which can be called on every few seconds to respond to changes 

in system frequency;  

(2) spinning reserve – which must generally be available within 10 minutes; and  

(3) non-spinning reserve – which must generally be available within 10 to 30 minutes.  

Capacity Markets and Resource Adequacy 

Resource adequacy refers to the long-term ability of the system to reliably meet peak 

load with installed capacity. To achieve this, RTO/ISOs have adopted a number of policies and 

practices to maintain acceptable levels of resource adequacy. 

Some RTO/ISOs operate a capacity market which is a centrally operated market for generation 

capacity designed to ensure that there are sufficient resources available to meet customer 

demands in the future. Capacity markets are designed to use the prices resulting from the 

capacity market auction to incent new generation development, when appropriate. Capacity 

markets are only used by some RTO/ISOs. 

Other RTO/ISOs ensure adequacy through reserve margins which set a target or require 

all load-serving entities (LSE) in a particular RTO/ISO to hold a certain percentage of excess 

generation capacity above peak load forecasts (known as a planning reserve or reserve margin).  
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Texas’ market is well known as an “energy-only” market and has no capacity market or formal 

planning reserve requirement to ensure sufficient generation is built to meet future needs. 

Instead, the Texas market is designed to incent new generation, when necessary, through the 

risk of high energy prices and even the use of an “adder” as part of the real-time market which 

can increase energy prices based on increased risk of an outage.  

Locational Marginal Pricing  

RTO/ISOs use the location marginal price (LMP) to set the market-clearing price for 

energy at a given location or “node” in the system and to manage transmission congestion. A 

nodal LMP is based on the cost of supplying the next megawatt (MW) of load at a specific price 

node in the system. The LMP is comprised of the least-priced incremental unit of energy at a 

specific location, while taking into account transmission congestion and losses (though some 

RTO/ISOs do not account for losses in their LMP calculation). 

Figure 2: Components of Locational Marginal Pricing 

 

Financial Transmission Rights  

Unlike the physical transmission rights that are typically used to manage transmission 

access and congestion in bilateral markets (including most of the Western Interconnection 

today), RTO/ISOs utilize  their LMP-based energy markets to manage transmission access and 

congestion.  In addition, RTO/ISOs offer Financial Transmission Rights (FTR) to allow market 

participants the opportunity to manage and hedge against congestion costs in the day-ahead 

Nodal LMP Marginal Cost of 
Energy

Marginal Cost of 
Congestion

Marginal Cost of 
Losses

LMPs are a key feature of electricity markets and ensure the efficient 
scheduling, commitment and dispatch of generation given system constraints
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market. FTRs, which sometimes go by a different name depending on the ISO/RTO, can 

generally be obtained from RTO/ISOs through allocations or through auctions. These rights are 

generally used one of three ways: 

(1) by LSEs to offset congestion charges associated with serving their load;  

(2) by generators to offset congestion costs that may be incurred by selling energy into the 

day-ahead market; and 

(3) by financial players seeking to profit from purchasing undervalued FTRs in the market.  

Market Monitoring 

Each RTO/ISO must have a market monitor that oversees the markets, services, and 

participant behavior in the organization to ensure that the market is efficient and fair. The market 

monitor is often tasked with identifying or investigating complaints related to design flaws in the 

rules, standards, and protocols of the RTO/ISO. Market monitors can be internal departments at 

the RTO/ISO or external organizations that perform the market monitoring functions. 

Transmission Planning & Cost Allocation 

RTO/ISOs perform in transmission planning within the RTO footprint. To comply with 

FERC Order 1000, the RTOs generally evaluate transmission which may be necessary for 

reliability, economics, or to achieve public policy requirements. RTOs can plan transmission 

over a larger footprint, which may be prove beneficial as they are able to evaluate the most 

efficient transmission solution over a large geographic area. However, transmission cost 

allocation for future transmission facilities can be controversial. Transmission cost allocation is 

performed slightly differently by each RTO/ISO. The method for transmission cost allocation 

(both for existing and future transmission facilities) can impact participating entities’ net benefits 

from RTO participation. 
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1.4. How RTOs help enable Direct Access  

It is more than coincidence that the areas of the country which have an organized 

market generally overlap with areas where direct access to the wholesale electricity market is 

enabled for large customers. Two of the key baseline requirements for effective direct access 

are: liquid electricity markets and non-discriminatory access to the transmission system. RTOs 

help provide and enhance both of these necessary components of direct access. Importantly, 

RTOs act as an independent entity to oversee the allocation of scarce transmission resources 

among competing suppliers and generally increase the liquidity and transparency of electricity 

markets. These RTO characteristics can help enable customer choice by laying a foundation for 

direct access and through a liquid market structure. 8  The formation of ISOs and RTOs, when 

done correctly, can provide policymakers with the option to provide electricity customers with 

additional energy supply choices. 

2.0 An Overview of Four RTO/ISOs  

The following sections cover four key RTO/ISOs – CAISO, ERCOT, SPP, and PJM. 

Together, they represent a breadth of different approaches to organized market structures 

within a diverse geographic scope. Additionally, three of these markets are potentially relevant 

to Wyoming due to current market development activities taking place in the Western 

Interconnection.  

                                                
8 Liquid market structures can also help enable virtual PPAs, which are a form of a financial price hedge often used to 
facilitate the addition of renewable energy to the electric grid. Buyers (often corporate electricity customers) will enter 
into virtual PPAs with a generator for an agreed upon price. Through a virtual PPA, the generator sells its power into 
the wholesale market. If the wholesale market price is below the agreed upon price, the buyer pays the generator the 
difference. If the wholesale market price is above the agreed upon price, the generator pays the difference to the 
buyer. 
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While the four ISOs/RTOs discussed here perform essentially the same functions, each 

has a different structure and is uniquely designed to meet the needs of the various stakeholders 

that are part of the RTO/ISO region. Appendix A provides a high-level summary of some of the 

characteristics of the RTO/ISOs which are reviewed in this whitepaper. 

2.1 .  CAISO  

The California Independent System Operator (CAISO) is currently the only independent 

grid operator that operates in the Western Interconnection. The CAISO manages the flow of 

electricity across about 80% of California and a small part of Nevada, as illustrated in Figure 3, 

below. 

Figure 3: CAISO Footprint 

 

Governance & Membership 

The CAISO is overseen by a five-member Board of Governors, which are appointed by 

the Governor of California and confirmed by the California State Senate. For this reason, the 

primary state in which CAISO operates is seen as having significant influence over the 
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governance of the organization. Moreover, the California Public Utilities Commission (CPUC) 

coordinates closely with the CAISO and has significant authority in some areas, such as 

Resource Adequacy.  

CAISO does not have a “membership” status for consumer advocates and other 

stakeholders. Rather, the CAISO’s stakeholder process to implement new policies or make 

changes to existing rules and practices is open to all interested parties. Interested stakeholders 

may comment on proposals from the CAISO as they are developed, as they move to the Board 

and, when necessary, to FERC. The CAISO tries to build consensus among stakeholders, but 

ultimately CAISO management takes forward the proposal it feels best meets the needs of the 

organization and appropriately addresses stakeholder concerns.  

As discussed more in a subsequent section, CAISO also operates the Western EIM, 

which has a different governance structure that oversees the CAISO’s real-time market, which 

extends well beyond the boundaries of which the CAISO provides full ISO services.  

Market Design 

Like other RTO/ISOs, the CAISO operates a day-ahead market and a real-time energy 

market. CAISO is unique in that the geographic scope and market participants of its the real-

time energy market are much broader than the day-ahead market, as CAISO has invited other 

participants in the West to join the Western EIM. 

FTRs in the CAISO are referred to as Congestion Revenue Rights (CRR). Recently 

there has been much debate about the efficiency of the CRR structure in the CAISO. The 

CAISO’s Department of Market Monitoring has written about its concerns that ratepayers are 

losing out on CRR benefits. The CAISO Department of Market Monitoring found that the auction 

of CRRs was undervaluing the hedges, thus “for every dollar ratepayers paid to entities 
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purchasing CRRs in the auction, ratepayers received only 52 cents in auction revenues.”9 As a 

result of this, the Department of Market Monitoring contends that ratepayers have lost a total of 

$680M between 2009-2017. The CAISO is currently in the process of implementing changes to 

the auction of CRRs intended to address this concern. 

Due to the composition of generation resources in the CAISO, prices often fall 

precipitously during times when solar generation is at or nearing its peak. In fact, the CAISO 

experiences periods of negative pricing, when energy purchasers are paid to take energy in the 

wholesale market. 

Market Benefits & Costs 

While the CAISO does not perform an annual review of the benefits associated with the 

full market, it does quantify the gross benefits associated with the EIM. Since the market was 

implemented at the end of 2014, gross benefits of the EIM have totaled around $330M. 10 

Notably, the benefits of the EIM only comprise a fraction of total market benefits, as EIM (real-

time) transactions are only a small portion of all market transactions that occur in an organized 

market. 

CAISO’s administrative fees (the fees necessary to operate the ISO) averaged about 

$0.80/MWh over the 2010-2014 timeframe.11 

Resource Adequacy 

Resource Adequacy (RA) in the CAISO is closely aligned with the RA requirements of 

the CPUC. The CPUC’s RA framework requires all LSEs to procure sufficient resources through 

                                                
9 Problems in the Performance and Design of the Congestion Revenue Right Auction; CAISO Department of Market 
Monitoring; November 2017; available at: https://www.caiso.com/Documents/DMMWhitePaper-
Problems_Performance_Design_CongestionRevenueRightAuction-Nov27_2017.pdf  
10 Western EIM Benefits Report: First Quarter 2018; CAISO; Aril 2018; available at:  
https://www.westerneim.com/Documents/ISO-EIMBenefitsReportQ1_2018.pdf.  
11 FERC Staff Common Metrics Report (2016: Updated 2017). 
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three distinct RA requirements: System RA, Local RA, and Flexible RA. System RA 

requirements must meet the LSE’s projected need plus a 15% planning reserve margin, while 

local and flexible RA requirements are determined using other techniques. 12 Currently, the 

CPUC requires RA compliance showings for the coming year and for each upcoming month.13 

2000-2001 Energy Crisis 

In 1998, the state of California implemented electricity market changes including a new 

wholesale power market and a customer choice program.14 By the summer of 2000 a number of 

factors, including a shortage of generation capacity, led to power shortages and extremely high 

electricity prices. The energy crisis which unfolded during 2000-2001 led to a number of reforms 

to California’s electricity market. 

California’s market design has changed significantly since the electricity crisis of 2000-

2001: moving from a zonal construct to a nodal market in the CAISO, implementing a resource 

adequacy construct in 2004, and the implementation of a capacity limit on direct access in the 

state. This electricity crisis serves as a guide for those considering energy market restructuring 

and offers a variety of lessons which have been applied to prevent a similar outcome in other 

markets.  

Energy Imbalance Market  

The CAISO operates the Western EIM, which effectively extends the CAISO’s real-time 

market to a larger geography and more market participants than the day-ahead market and 

other functions associated with full CAISO participation. Entities which participate in the EIM, 

                                                
12 http://www.cpuc.ca.gov/RA/ 
13 Id. 
14  Passage of California Assembly Bill 1890 in 1996 initiate the process to restructure the state’s 
electricity sector.  
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but are not part of the full CAISO, are referred to as EIM Entities. Current or announced EIM 

participants make up about 70% of the load in the Western Interconnection. The EIM footprint 

includes PacifiCorp and, therefore, currently extends into parts of Wyoming, as shown in Figure 

4.  

Figure 4: EIM Footprint15 

 

Because the EIM only operates on a real-time basis, it does not offer many of the other 

functions of traditional ISOs and RTOs. Rather, as part of the EIM, entities that do not 

participate in the full CAISO can continue to operate as Balancing Authorities, continue to 

operate their transmission system, execute transmission planning as they have historically, and 

engage in existing bilateral practices for exchanging energy on a day-ahead and hour-ahead 

                                                
15 Available at: https://www.westerneim.com/Pages/About/default.aspx. 
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basis. EIM Entities must start each hour with planned resources to balance electrical supply and 

demand. Within the hour, the EIM provides dispatch instructions to participating resources to 

move their generation up or down. The EIM uses SCED to determine the most efficient 

generation resources to balance supply and demand across the entire EIM footprint. The EIM 

uses the CAISO’s existing market processes and infrastructure to optimally dispatch resources 

within the footprint of the CAISO and EIM Entities to meet their combined real-time imbalance 

needs in the most cost-effective manner. Through the EIM, the CAISO dispatches transfers 

between EIM Entities participating in the EIM using transmission rights specifically made 

available for that purpose. 

The functions of the CAISO market which are performed by the EIM, are overseen by 

the EIM Governing Body, an independent five-member body nominated by a committee of 

western stakeholders which has certain levels of delegated authority from the CAISO Board. 

Market participants have found significant benefits in the EIM and have initiated 

discussions with the CAISO about expanding the EIM into the day-ahead market, in addition to 

the real-time market. The EIM-Day Ahead Market or “E-DAM” proposal is currently being 

conceptualized by the CAISO and the EIM Entities. There remain a number of design elements 

that will need to be developed to extend the EIM from real-time to day-ahead timeframe, 

including: 

• aligning transmission charges (and determining a mechanism to ensure transmission 

costs are recovered appropriately); 

• expanding CAISO’s CRRs over the EIM footprint; 

• developing a resource sufficiency evaluation on a day-ahead basis; 

• determining interactions with bilateral markets, including generation and capacity 

transactions and transmission rights; 
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• addressing California’s greenhouse gas emissions attribution requirements on a day-

ahead basis; and 

• determining the appropriate governance structure, including whether delegated 

authority from the CAISO Governing Body can continue to provide an acceptable 

governance structure. 

Expansion of the EIM into the day-ahead timeframe could offer significant benefits. For 

instance, if the EIM were committing generation resources across the entire EIM footprint, it 

may be able to determine that fewer resources are necessary and commit less generation to 

being available (thus reducing costs). For instance, when California is generating significant 

solar energy in the middle of the day, generation resources in Wyoming and other states may 

be able to back down, or even never start up. The day-ahead timeframe would cover 

significantly more transactions than real-time, which should expand the gross benefits of the 

EIM beyond what is realized in today’s real-time EIM. 

2.2. ERCOT  

The Electric Reliability Council of Texas (ERCOT) is responsible for managing the flow 

of electric power to much of Texas, covering approximately 75% of the land area in Texas, 

serving 90% of the state’s electric load. ERCOT became the first ISO in the United States in 

1996 and, just three years later, the Texas legislature voted to enable retail choice of electricity 

suppliers in the state. ERCOT’s competitive retail electric market opened at the beginning of 

2002. Because the development of ERCOT as an ISO and the implementation of retail choice in 

Texas were close in time, ERCOT’s market structure and retail choice are interconnected, and it 

is difficult to differentiate the impacts of ISO formation and the implementation of retail choice in 

Texas. 
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Figure 5: ERCOT Footprint16 

 

Governance & Membership 

ERCOT is governed by a Board of Directors made up of independent members, 

consumers and representatives from each of ERCOT’s electric market segments. The Technical 

Advisory Committee makes recommendations to the board regarding policies and procedures in 

ERCOT and is responsible for prioritizing projects through the protocol revision request process. 

The ERCOT board appoints officers to direct and manage day-to-day operations for the ISO. 

Consumer groups that represent the interests of residential, small commercial, large 

commercial and industrial end-use consumers are permitted to become corporate members in 

ERCOT. This membership level permits consumer groups the right to vote on policy issues. 

Notably different than other ISOs and RTOs in the US, FERC does not regulate 

ERCOT’s wholesale power sales or transmission rates, because they are wholly contained 

within the state and Interconnection of Texas. Instead, ERCOT is subject to oversight by the 

Public Utility Commission of Texas (PUCT) and the Texas Legislature.  

                                                
16 Available at: http://www.ercot.com/ 
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Market Design 

In 2010, ERCOT transitioned to a nodal LMP market with the intention of improving grid 

efficiency by implementing more granular pricing and congestion information at each node. 

Unlike other markets, ERCOT’s nodal LMP calculation does not contain a loss component. 

ERCOT operates a competitive wholesale electricity market with day-ahead, real-time 

and ancillary service markets. In addition, ERCOT also operates a market to manage 

congestion through financial transmission rights.  

Market Benefits & Costs 

Recall that the formation of ERCOT occurred relatively close to the time Texas 

restructured its electricity market. Therefore, it is difficult to differentiate the impacts of ERCOT’s 

formation and the implementation of retail choice in Texas. But, according to a report produced 

by the PUCT, and delivered to the Texas Legislature, since ERCOT’s transition into a 

competitive market in 2002, average retail rates in ERCOT have decreased 63% on an inflation 

adjusted basis.17 While it is not possible to attribute the lower rates entirely to Texas’ retail 

electric choice change and the ERCOT market construct, rates are believed to be lower than 

they otherwise would be absent those two major changes in the Texas electricity market.  

ERCOT’s System Administration Fee is projected to be about $0.56/MWh for the 2018-

19 ERCOT budget. ERCOT says that equals about $7 per year for the average residential 

household.18 

                                                
17 Scope of Competition in Electric Markets in Texas; Public Utility Commission of Texas; January 2017; page 4; 
available at: https://www.puc.texas.gov/industry/electric/reports/scope/2017/2017scope_elec.pdf. 
18  ERCOT 2018-19 Budget, available at: http://www.ercot.com/content/wcm/lists/114741/Budget_2018-
19_One_Pager_FINAL.pdf.  
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Resource Adequacy 

ERCOT lacks a formal capacity market and is recognized as an energy-only market. As 

part of the energy-only market construct, ERCOT has taken steps to allow energy prices to 

reflect growing scarcity and, thereby, incent new generation development. ERCOT currently has 

the highest energy price cap in the country at $9,000/MWh. Additionally, ERCOT has added a 

new market component, the operating reserve demand curve (ORDC), to send scarcity signals 

in the energy market. This market element is intended to reflect the value of lost load based on 

a loss of load probability analysis. This is intended to ratchet prices up as demand increases 

and generation reserves diminish. 

As part of its review of resource adequacy in ERCOT, the PUCT regularly evaluates the 

accuracy of the inputs to the ORDC to ensure that its contribution to energy prices appropriately 

reflects the cost of meeting demand and the long-term needs of the system.19 In addition, 

ERCOT has a target (non-mandatory) planning reserve margin of 13.75%.20  

2.3. SPP and Mountain West Transmission Group 

Southwest Power Pool (SPP) oversees the bulk electric grid and wholesale power 

market in the central US on behalf of utilities and transmission companies in 14 states. SPP has 

been actively engaged in negotiations with Mountain West Transmission Group (Mountain 

West), a group of electric service providers primarily located in Colorado and Wyoming, whose 

members have been working towards becoming members of the RTO.  

Mountain West had planned to be fully integrated as members of SPP in early 2020. 

However, Mountain West’s timeline and likelihood of success was significantly changed when, 

                                                
19 The ORDC was implemented at the Commission’s direction in June 2014. 
20 ERCOT board endorsed the target planning reserve margin of 13.75% in November 2010.   
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on April 20, 2018, Xcel Energy (“Xcel”) announced termination of its Mountain West participation, 

indicating that Xcel will no longer pursue participation in SPP for its Public Service Company of 

Colorado utility. Xcel was the Mountain West participant with the largest load requirements and 

its departure from the group will certainly require reevaluation of the efforts, costs, and benefits 

by the remaining participants.  

Figure 6: SPP and proposed Mountain West footprint21 

  

 

 

                                                
21 Created using S&P Global Market Intelligence map tool; accessed April 2018. This map includes Xcel’s Public 
Service Company of Colorado’s territory (in dark blue), which is no longer participating in the effort to consider full 
participation in SPP. 
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Governance & Membership 

SPP is overseen by a seven-member elected Board of Directors and the Members 

Committee. The Members Committee includes up to 24 members that engage in debate with 

the Board and votes on issues in an advisory manner prior to the Board conducting a vote.  

SPP’s Regional State Committee (RSC) allows one state utility commissioner from each 

state to provide direct input to the SPP Board. Additionally, the RSC has authority over certain 

aspects of transmission planning, transmission cost allocation and the RTO’s approach to 

resource adequacy. As part of Mountain West’s possible integration into SPP, the RSC would 

be expanded and, for the Mountain West footprint, its authority over certain issues, including 

transmission cost allocation, would be modified.  

SPP is a member-driven organization and many rights are provided only to formal SPP 

members. For instance, only SPP members are eligible to vote on issues that are under 

consideration by SPP’s committees, task forces, and working groups. Additionally, only 

members (or wholesale transmission customers) may initiate revision requests to change SPP’s 

tariff or bylaws. SPP’s membership currently lacks any consumer advocate organizations. This 

is likely due a barrier to entry to SPP membership for many organizations. SPP membership, for 

all types of members, comes with an obligatory “exit fee” which varies as SPP’s debt vary, but 

has recently been on the order of $750,000 for an entity that does not serve load. The potential 

to have to pay an exit fee has appeared to prevent many different types of organizations from 

becoming SPP members and receiving the benefits of membership. 

Market Design 

SPP began market operations with a real-time market in 2007 and later added a day-

ahead market in 2014. Together, the real-time and day-ahead markets are known as the 
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Integrated Marketplace. These markets utilize the LMP to set the market-clearing price for 

energy at a given node in the system.  

Similar to other RTO/ISOs, SPP also operates a market for FTRs, which are called 

Transmission Congestion Rights (TCRs) in SPP. TCRs allow participants to hedge against 

increased costs from transmission congestion. LSEs are allocated long-term TCRs which 

protects LSE ratepayers from price spikes associated with congestion. Notably, SPP’s TCR 

process allows for redistribution of TCR allocation on an ongoing basis, because TCRs are 

closely tied to rights for transmission service (which can change over time). 

Market Benefits & Costs 

By SPP’s own estimates in its 2016 Annual Report, the RTO provides net benefits in 

excess of $1.7 billion annually, which SPP estimates saves $5.71/month for a typical residential 

customer using 1,000 kWh. SPP notes that these benefits are provided through a combination 

of markets (more efficient unit commitment and dispatch), transmission, and operations 

reliability. 

A study conducted by The Brattle Group in 2016 indicated that by joining SPP, Mountain West 

could expect benefits of about $71-128M/year in 2024. The projected savings in production 

costs are partially attributed to the elimination of transmission rate “pancaking” which currently 

increases the cost of moving power through or multiple service territories. These benefits were 

evaluated only for the day-ahead market and thus may be understated as they do not capture 

benefits associated with real-time operations of an RTO. This study was conducted when Xcel 

was participating in the initiative and the total benefit numbers will change with Xcel’s exit from 

the group. 
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SPP’s market operations costs were about $0.38/MWh in 2014, when the RTO was 

operating a full day-ahead market and other RTO functions.22 

Resource Adequacy 

As noted above, SPP resource adequacy requirements are determined by the RSC, 

providing the states in SPP with significant authority over the resource adequacy construct in 

SPP. SPP does not operate a capacity market and instead achieves resource adequacy 

through a reserve margin. Each load-serving entity in SPP is required to ensure a 12% reserve 

margin. In 2016, SPP reduced the reserve margin from 13.6% and believes it was able to do so 

in part because of the significant transmission buildout that occurred in the region. If it joins SPP, 

Mountain West will likely require a different reserve margin. SPP will need to conduct additional 

studies in the Mountain West footprint to determine the appropriate levels of reserves for this 

region.  

2.4. PJM 

PJM began in 1927 when three utilities formed a power pool to begin sharing their 

resources to realize benefits. PJM opened its first energy market in 1997. PJM currently 

operates in 13 states and the District of Columbia, serving 65 million people. 

Figure 7: PJM Footprint 

                                                
22 FERC Staff Common Metrics Report (2016: Updated 2017).  
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Governance & Membership 

PJM is governed by a 10-member PJM Board of Managers (Board), which receives 

advice from the Members Committee. The Board oversees system reliability, operating 

efficiency and short and long-term planning functions. The Members Committee advises the 

Board and is composed of five voting sectors that represent generation owners, transmission 

owners, electric distributors, end-use customers, and other suppliers. The Organization of PJM 

States, is made up of its member state regulatory commissions. Commissioners and staff 

participate and give input to PJM Stakeholder groups, but do not vote. However, state offices of 

consumer advocates may nominate one representative to serve as an ex officio member on the 

Members Committee. There is also an independent market monitor.  

Market Design 

PJM’s primary markets include day-ahead and real-time energy markets, an ancillary 

services market, an FTR market, and a capacity market known as the Reliability Pricing Model 

(RPM).  
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PJM has used the Perfect Dispatch Initiative to compare actual system dispatch against 

the optimum dispatch that could have occurred (using after the fact information), as a way to 

analyze the efficiency of its operations and determine ways to improve future dispatch 

performance. PJM estimates that this initiative has resulted in $1.4 billion in savings to 

customers since it was implemented in mid-2008.23 

Market Benefits & Costs 

PJM assesses the benefits it offers to the region and has found that it offers annual 

benefits between $2.8 to $3.1 billion from a combination of benefit categories including: 

generation investment savings, energy production cost savings, integrating more efficient 

resources, and reliability benefits.24  

PJM’s administrative fees averaged $0.32/MWh over the 2010-2014 period, which is the 

lowest per unit costs of all the RTO/ISOs (with the exception of SPP which was in the process of 

implementing a market during the 2010-2014 period and, therefore, likely did not reflect the full 

costs of that effort).25 

Resource Adequacy 

PJM ensures resource adequacy through a capacity market, the RPM, which is intended 

to ensure that there is sufficient capacity available in the PJM market to meet future demand. 

The RPM is a forward capacity market that procures capacity three years in the future through a 

competitive auction. Capacity market participants can offer supply from new or existing 

generators, upgrades to existing generators, and demand response. All capacity in PJM must 

be bought and sold through the RPM, making it a mandatory capacity market. 

                                                
23 Operations Report, Ciabattoni, Joe, March 2018, available at: http://www.pjm.com/-/media/committees-
groups/committees/oc/20180306/20180306-item-05-executive-operations-report.ashx  
24 Available at: http://www.pjm.com/about-pjm/value-proposition.aspx. 
25 FERC Staff Common Metrics Report (2016: Updated 2017). 
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There has been a long-running debate over capacity market outcomes, with some states 

frustrated that capacity markets, including the RPM, have not properly incented new generation 

development. To address the concern, several states in PJM began to establish state-level 

processes for long-term, bilateral procurement of new generation resources. But others were 

concerned that these new generation developments, which could receive revenues outside of 

the capacity market, would suppress capacity market prices and disincentivize potentially 

necessary generation development. To address that concern, PJM implemented a more 

stringent Minimum Offer Price Rule, where it replaced low priced offers in the RPM with higher 

offers (consistent with actual cost expectations), making it more difficult for those generators to 

clear in the capacity market. The continued disagreement led FERC to hold a technical 

conference in 2017 in part to discuss capacity markets of PJM and other RTO/ISOs. 

Recently, PJM has been working with its stakeholders to evaluate how state policies 

affect the capacity market and to develop potential solutions and market modifications. PJM 

recently sent two competing proposals to modify its capacity market to FERC, allowing FERC to 

“pick” the winning proposal. Still, many stakeholders indicated they do not like either proposal 

and prefer the status quo.  

Peak Reliability and PJM Connext 

PJM Connext, a subsidiary of PJM, recently announced a partnership with Peak 

Reliability. Peak Reliability is currently the Reliability Coordinator, the entity with the highest 

level of authority and responsibility for reliable operation of the bulk electric system, for most of 

the Western Interconnection. The two entities are exploring market service offerings that may be 

of interest to utilities in the West.  

Notably, the market service offerings will not be the same as the current PJM construct. 

Initially, the services offered by Peak & PJM would not encompass all the services offered by an 
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RTO, but would include several features of an RTO, focusing on those which are most valuable 

to utilities that might want to join the market. Currently, the straw man for market service 

offerings includes a real-time market, day-ahead market with unit commitment, and an FTR 

market.  

This development effort is in the early stages. The proposed value proposition results 

from Peak’s operational knowledge of the Western Interconnection, a governance structure that 

can be developed by the interested participants, and the ability to share software and other RTO 

administration costs with the current PJM RTO. 
3.0 Lessons Learned / Best Practices 

Organized markets grew out of FERC’s Orders in the 1990s that were aimed at 

enhancing competition in wholesale electricity markets and, thereby, facilitating lower cost 

power for consumers. More than 20 years later, it is clear that organized markets are helping to 

achieve those goals. Though there are certainly challenges that remain, particularly as 

electricity markets and the generation mix continue to evolve and policies continue to be revised. 

Organized markets have laid the groundwork to enable states to implement direct 

access and enable consumer choice for electricity providers. Over time, the failures and 

successes of various market structures have revealed valuable lessons and best practices for 

markets to learn from. In the following subsections we provide several lessons learned and best 

practices. 

3.1. RTOs and ISOs are Adaptable to Various Models of Regulation  

RTOs and ISOs generally are focused on increasing the efficiency of wholesale 

electricity transactions. Wholesale electricity market efficiency can lead to significant benefits for 

consumers by reducing the cost of electricity purchases which are ultimately passed on to end-
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users. As the ISOs and RTOs reviewed in this whitepaper demonstrate, these organizations are 

able to enhance benefits to end-users under various regulatory models. 

On one end of the spectrum, ERCOT operates in a full retail choice model, where all 

customer classes, including residential consumers, choose their electric service provider. On 

the other end, SPP operates across states where retail competition and direct access for large 

customers is effectively non-existent and the load serving members of SPP are public power 

providers or are regulated under the traditional cost of service model. PJM and CAISO land 

somewhere in the middle of these two bookends. PJM predominantly serves states with 

electricity choice, but also serves others without retail access. CAISO has a limited amount of 

direct access and recently has seen increased “customer choice” through the emergence and 

growing trend of Community Choice Aggregators.  

Each RTO/ISO has found methods for co-existing within the regulatory construct(s) in 

which it operates. For instance, cost of service regulation at the retail level can continue to be 

implemented in an RTO/ISO, while at the same time, the benefits of a more efficient wholesale 

electricity market can also be passed on to retail ratepayers. For states that allow direct access 

service for retail customers (i.e., retail competition) ISOs and RTOs serve an important function 

by providing open access to the transmission system, management of the transmission system, 

and the liquidity that can facilitate greater customer choice.  

3.2. Ensure Proper Incentives for Sufficient Capacity 

This whitepaper has discussed various mechanisms used by the RTO/ISOs to help 

ensure there is sufficient generating capacity available to meet peak demands, plus a reserve 

margin or planning reserve to account for unexpected outages, higher demand than forecast, 

and other unforeseen events. Building power plants can take years to complete, so it is 

important that a process exists to ensure that sufficient capacity exists to meet projected 
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demands plus this margin. If there is insufficient capacity in the market to meet actual demands, 

price spikes and/or outages may occur.  

It may have taken the California energy crisis of 2000-2001 to demonstrate the 

importance of ensuring sufficient capacity exists to meet system needs, but since that time, 

RTOs and ISOs have found various methods for ensuring sufficient capacity exists and have 

recognized the importance of longer-term contracting in meeting capacity requirements. Some, 

like PJM, have a centrally cleared capacity market. Though, there are challenges facing 

capacity markets and critics contend they are not efficient mechanisms for ensuring sufficient 

generation exists. Others place requirements on the entities serving end-users and still others 

use the potential for high energy prices. In locations without full retail competition, reserve 

margin requirements have proven to prevent major capacity shortages and price spikes. 

ERCOT’s energy-only market is designed to allow market signals to trigger investment in 

generation capacity rather than impose strict requirements.  

Each RTO/ISO has a distinct approach to ensuring sufficient capacity. They all have 

their supporters and naysayers. A deeper comparison of various approaches to resource 

adequacy is explored in the subsections that follow. 

California and Long-Term Resource Sufficiency 

Perhaps the most notorious energy market failure was the electricity crisis of 2000-2001. 

While no single factor can be pointed to as the sole cause of the 2000-2001 energy crisis, one 

key failure, was the lack of a mechanism that ensured sufficient capacity existed. When 

California restructured its electricity market in 1998, it did not require the utilities to contract for 

capacity and placed significant restrictions on long-term contracting for generation supply. This 

coincided with a period where supply of resources was not sufficient to meet demand which, in 

part, led to extreme prices and sustained rolling blackouts. 
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Since the time of the energy crisis, California has changed its construct significantly, 

including requiring Load Serving Entities to contract for a minimum amount of capacity above 

projected peak loads. Utilities are required to demonstrate sufficiency for system, local, and 

flexible resource adequacy amounts defined by the CPUC for the upcoming year.26 Longer-term 

capacity planning is conducted through an Integrated Resource Planning process. 

California is currently facing a unique change in the structure of its electricity market 

which will require the state to rethink how it ensures sufficient long-term resources. Much of the 

load that has traditionally been served by the state’s three investor-owned utilities (IOU) is 

expected to be served by Community Choice Aggregators (CCA) within the next several years. 

CCAs are local government agencies that purchase power on behalf on their community 

members and provide electricity “choice”27 between the CCA or the traditional IOU. CCAs often 

allow customers in a community to choose a CCA in part to procure additional renewable 

resources. CCAs have seen significant growth in California over the past few years and are 

expected to acquire as much as 85% of the state’s IOU load by the mid-2020s. 28 This is 

contributing to challenges in long-term resource planning, as it is unclear which entity (the IOU 

or the CCA) should be procuring generation capacity for what amount of load. California 

continues to work to ensure sufficient generation capacity will exist to meet the state’s resource 

adequacy needs. Its efforts suggest a best practice is to ensure that well-thought out structures 

                                                
26 California Assembly Bill 380 (2005) was codified as PUC Section 380.  For a detailed description of 
current RA program requirements, see the 2018 Final RA Guide at 
http://www.cpuc.ca.gov/WorkArea/DownloadAsset.aspx?id=6442454920.  
27 Unlike retail choice in ERCOT, where customers can choose from many electric service providers, CCAs in 
California simply offer a second option. California customers in areas with CCAs may choose between the CCA or 
the IOU, but do not have several options as they do in ERCOT or other markets with full retail competition.  
28 Consumer and Retail Choice, the Role of the Utility, and an Evolving Regulatory Framework, CPUC Staff White 
Paper, May 2017, available at: 
http://www.cpuc.ca.gov/uploadedFiles/CPUC_Public_Website/Content/News_Room/News_and_Updates/Retail%20C
hoice%20White%20Paper%205%208%2017.pdf   
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exist for ensuring full resource sufficiency before passing regulation that enables some form of 

retail choice.  

Capacity Markets: Continued Work in Progress 

The intent of capacity markets is to ensure long-term reliability by procuring enough 

capacity to meet the predicted demand in future years. Generation resources are awarded 

capacity payments and in turn are required to be available when needed. The capacity markets 

are intended to create price signals to attract needed investments to ensure adequate power 

supplies in the future. 

PJM (along with two other RTO/ISOs) utilizes a mandatory capacity market as a 

mechanism for ensuring sufficient capacity exists within the RTO footprint to meet forecasted 

demand. As part of a mandatory capacity market, capacity must be bought and sold through the 

RTO’s market. Opponents of this concept point out that most of the capacity procured through a 

mandatory market is existing generation and are concerned the capacity market simply 

increases capacity costs for existing generation. Over recent years, there have been concerns 

about the impact of state subsidies on capacity market prices, with concerns that subsidized 

generation may suppress capacity prices. 

Opponents of capacity markets also have concerns that certain rules in the capacity 

markets can increase the cost of electricity without properly incenting the right generation for a 

diverse and reliable power supply. In some cases, opponents point to a disproportional amount 

of the capacity payments going to existing generators instead of incenting new generation 

projects. Two particularly controversial elements of some capacity markets are minimum offer 

price rules and capacity performance incentives. 

Capacity markets continue to evolve to balance state policies and procurement 

preferences. The success of capacity markets is still uncertain and their use should be carefully 
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analyzed to determine if they provide the right balance for the needs of the region where they 

are being considered. Entities like the American Public Power Association have advocated for 

procurement of capacity through ownership and bilateral contracts, rather than through capacity 

markets, highlighting concerns about the costs associated with capacity markets and the 

challenges of integrating state policy preferences into capacity market constructs. The concerns 

surrounding capacity markets suggest a best practice of fully understanding the interaction of 

state policies on procurement with a potential capacity market prior to implementing one or 

joining an existing RTO with a capacity market.  

ERCOT Energy-Only Market to Date 

ERCOT has, to date, successfully implemented an energy-only market. There are no 

firm requirements for generation capacity procurement for electric service providers. Rather, the 

risk of high wholesale market prices are intended to incent sufficient investment. There have 

been concerns that ERCOT’s energy-only market would not provide sufficient incentives for 

development of new generation capacity. In response ERCOT implemented a mechanism to 

increase energy prices to reflect the increased probability of an outage.  

ERCOT’s forecasted reserve margin recently dropped significantly for the summer of 

2018 to 9.3% (compared to roughly 20% in 2017 and in the mid-high teens for the last several 

years). These tighter reserve margins in ERCOT are driven by significant generation retirements. 

Many are observing whether ERCOT’s prices will climb higher and incent sufficient generation 

to move back up towards the target reserve margin. The market will demonstrate its continued 

success as an energy-only market if that outcome is quantified over the next several years.  It is 

notable that ERCOT’s summer generation capacity has increased recently as several units will 
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return from mothball status and extended outage, helping to increase ERCOT’s summer reserve 

margin by 500 MW.29 

3.3. Avoid Distorting Market Signals 

RTO and ISO markets are designed to increase the efficiency of wholesale electricity 

markets. In order to function properly, the markets need to be allowed to send accurate signals 

to market participants. High market prices indicate that additional generation development may 

be beneficial, and further indicate the location(s) where development is most highly needed, and 

where transmission expansion may be necessary to allow for delivery of the most cost-effective 

generation.  

Because of the importance of market signals in RTOs and ISOs, to the extent possible, it 

is important for the market designs not to distort those market signals. Market signals can be 

distorted by a number of factors from RTO design, to federal tax incentives, to state policies. 

For instance, federal Production Tax Credits (PTCs) combined with potentially valuable 

Renewable Energy Credits (RECs), frequently used to demonstrate compliance with state 

renewable requirements, have created a situation where renewable generators are willing to 

generate even at negative wholesale electricity prices. Because a unit of electricity generation 

from these generators has value from the RECs and PTCs, they are willing to pay to generate 

electricity. The resulting negative wholesale electricity price on the grid may distort actual 

market signals, though they can simultaneously provide an economic indicator for state 

generation preferences (such as a preference for increased renewable energy production). 

RTO policies can also result in “market distortions.” For instance, the CAISO will adjust 

load forecasts to align with actual system conditions and when deviations in generation supply 

                                                
29 See ERCOT news release here: http://www.ercot.com/news/releases/show/155101.  



36 
 

c 
 

occur. These adjustments are referred to as “imbalance conformance” by the CAISO. There has 

been much debate over the appropriate use of imbalance conformance. Some stakeholders are 

concerned that certain use of imbalance conformance may suppress legitimate scarcity pricing. 

If scarcity pricing is suppressed, it can lower overall market prices. While lower prices are 

laudable, if the market is not able to provide correct signals about supply and demand, artificially 

low prices can lead to decisions by generators to retire their generation capacity even if that 

capacity is actually still needed. California is facing potential retirement of much of its natural 

gas fleet as market prices remain low. If this retirement is being driven by artificially suppressed 

prices, it could lead to earlier retirement of generation resources than the market would actually 

dictate under more accurate price signals. 

Generally, ERCOT’s policies and practices appear to offer a “best practice” for keeping 

market signals intact. ERCOT has deliberately allowed periods of very high energy prices, which 

are intended to send signals to generation developers that additional generation may be 

necessary. As discussed above, to date, ERCOT’s methods have provided sufficient generation 

capacity to meet demands. 

3.4. Governance Structures are Critical 

There are various methods used to govern ISOs and RTOs across the country. 

Governance structures can vary significantly, with different types of stakeholders having distinct 

rights and responsibilities. The governance and stakeholder involvement processes are critical 

as these are the primary ways in which amendments or proposed RTO market rules are made.  

In CAISO, the Board of Governors is appointed by the Governor and confirmed by the 

State Senate. Concerns about the CAISO governance structure and its integration with a single 

state (California) have limited the expansion opportunities for this ISO. Expansion to larger 

footprints is generally beneficial, as more units of energy can share the administrative costs of 
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running the RTO/ISO. But under CAISO’s governance structure, participants from other states 

have not been comfortable joining an ISO where the governance is so closely tied to one state’s 

governor and legislature. The CAISO has found ways to expand pieces of its ISO offerings 

through the EIM, which has a distinct governing body from the CAISO Board of Governors. 

Most other ISOs and RTOs have independent boards elected in various ways by their 

members. Though there are varying requirements for membership which may prevent some 

entities from helping to select and confirm Board candidates. For instance, SPP has substantial 

exit fees which have served as a deterrent for some potential members, thus limiting their ability 

to vote and participate in selecting Board members. 

As part of the overall governance structure, each ISO and RTO has different 

mechanisms for involving state regulators and other key state representatives in the process. 

SPP’s RSC provides state regulators with significant authority over certain polices in the RTO 

including transmission cost allocation and resource adequacy. These types of roles and 

authority may be an important consideration for Wyoming as it explores possible RTO options. 

Ultimately, securing a governance structure which provides the right balance of 

stakeholder input and the appropriate role for the state is an important consideration in the 

exploration of potential market options for Wyoming.  

4.0 Recommendations for Wyoming 

As stakeholders in the West continue to explore potentially beneficial RTO/ISO and 

other wholesale market options, there are several things that stakeholders and policy-makers in 

Wyoming should consider, several of which are outlined below. 
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4.1. Explore Various Options 

As discussed in this whitepaper, each RTO/ISO (or other organized market option) has 

substantial differences in its implementation, governance, rules, polices, procedures, and 

benefits.  

In the West, there are at least three entities that may be offering wholesale market 

services: the CAISO through the EIM (including potential expansion of the timeframe of that 

market), SPP, and Peak-PJM. Each option offers different potential benefits and costs to 

Wyoming. Wyoming’s stakeholders and policy-makers should explore all potential options to 

determine the best fit for Wyoming’s unique needs.  

Wyoming should consider the governance of each option, its decision-making process, 

the role of states and other stakeholders such as consumer advocates. Each market option may 

have different costs, levels of market offerings, and the likely market footprint of other 

participants is also an important consideration. Significant transmission connectivity with other 

market participants can significantly increase the value proposition of one market option, all else 

equal, while limited transmission connectivity with other participants can reduce the value of a 

market offering.  

Wyoming should consider the ease of entering and exiting the market structure. For 

instance, the EIM provides a unique benefit that it can be exited relatively easily and with little 

expense. Conversely, other markets can come with steep exit fees, such as SPP’s, and/or with 

the obligations to pay for a portion of the transmission that is constructed in the market.  

The mechanism for resource adequacy in the region is another important factor to take 

into consideration. The resource adequacy methodology should allow Wyoming latitude to 

implement future energy policies it may be interested in. 
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4.2. Thoroughly Consider Costs and Benefits 

As Wyoming’s utilities, regulators, policy-makers and other stakeholders consider 

potential RTO participation, before any decision to join a market is made, the full suite of costs 

and benefits of RTO participation should be considered. 

Establishing a RTO can be costly, as it involves significant administrative expenses 

associated with establishing and operating a market, monitoring the market, and developing 

policies. Full implementation costs need to be reviewed, as well as the ongoing costs of 

operating the market and increased utility and regulatory staff which may be necessary to 

participate in the various processes, as the introduction of RTOs is also typically accompanied 

by increased product differentiation and associated complexity.  Additionally, FERC policies 

allow for a 50-basis point adder on Return on Equity on FERC-jurisdictional transmission assets 

for utilities that voluntarily participate in RTO/ISOs. The transmission cost allocation mechanism 

used in the region and its potential impact on future transmission costs should be considered. 

These various potential costs to consumers should be factored into the expected cost of utility 

RTO participation. 

While RTO/ISOs can be expensive to establish, they offer benefits in various areas. One 

of the most frequently touted benefits of ISOs and RTOs is the ability to more efficiently commit 

and dispatch generation. This type of benefit can generally be quantified through a production 

cost model simulation and a variety of potential futures can help to bookend the possible 

benefits. 

RTO/ISOs can also facilitate reduced capital expenditures on transmission and 

generation. Through aggregating loads which peaks at different times, these markets can 

reduce the total coincident peak demand needs across the broad footprint. This can reduce the 

need to build new generation resources, providing benefits associated with avoided capital 
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investment. These benefits can generally be quantified by evaluating the reduction in coincident 

peak provided by combining a given RTO footprint.  

Moreover, through transmission planning at a broader level, and expanding access to a 

larger geographic scope of resources, these markets can reduce transmission and generation 

investment costs. These benefits are more difficult to quantify in a benefit cost analysis of 

RTO/ISO participation, but deserve consideration.  

Finally, while RTOs can provide some challenges in implementing state policies, they 

can also provide a vehicle for implementing other state policies. For instance, the 

implementation of retail choice at the retail level or direct access at the large customer level is 

facilitated and enabled by these markets. These types of qualitative issues should also be 

factored into a consideration of RTO options. 

4.3. Plan to Dedicate Sufficient Resources to Understanding and 
Participating in RTO Activities 

RTOs and ISOs generally involve significant committee work to develop policies, review 

market practices, and consider proposals. Additionally, RTOs have Board meetings, market 

monitor reports, FERC filings and more which stakeholders, including state regulators, should 

participate in and review. It is important for state regulatory representatives to be involved in 

various pieces of RTO stakeholder processes and for regulators to have sufficient 

understanding of the markets in which their utilities are operating.  

Often, state representatives, utility commissions, and consumer advocates do not have 

sufficient resources to dedicate to wholesale market issues. This can put these entities at a 

disadvantage when wholesale market issues and/or costs arise in some form or fashion through 

state ratemaking procedures. Dedicating sufficient resources and dedicating them early in the 
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process will help position Wyoming to maximize the value of participation in an ISO or RTO, or 

other wholesale electricity market which may develop in the state. 
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Appendix A: RTO/ISO Comparison Matrix 

  CAISO ERCOT SPP  PJM 

Oversight Regulated by FERC 

Oversight from Public Utility 
Commission of Texas and the 
Texas Legislature (not FERC-
regulated) 

Regulated by FERC Regulated by FERC 

Governance 

Five-member Board 
appointed by the California 
Governor and confirmed by 
the California Senate 

ERCOT Board of independent 
members, consumers, and 
representatives from ERCOT's 
various electric market 
segments 

Independent SPP Board 
elected by members 
Board receives advice from 
the Members Committee 
(which sits with the Board 
during deliberations) 

PJM's independent Board is 
elected by members 
The Members Committee 
provides advice to the Board 

Stakeholder 
Input 

Robust stakeholder 
processes, but no official 
"voting" 
Staff collects stakeholder 
input and presents its 
recommended approach to 
the Board 

Only Corporate members can 
vote 

Only SPP Members can vote 
on moving items through the 
SPP stakeholder process 

Members Committee 
manages stakeholder process 
through member 
committees; non-members 
cannot vote 

Role of 
States 

CPUC is heavily involved in 
Resource Adequacy 
construct, and pieces of 
transmission planning, among 
other things 
Governor and Senate 
involved in Board selection 

Texas Legislature regulates 
ERCOT 

Regional State Committee 
(RSC) allows one state 
commissioner to provide 
direct input to the Board; 
RSC also has primary 
authority over transmission 
cost allocation and the 
methodology for resource 
adequacy in the region 

Organization of PJM States, 
Inc. (OPSI) made up of state 
regulatory commissions; 
participate and give input to 
stakeholder groups but do 
not vote 
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  CAISO ERCOT SPP  PJM 

Role of 
Consumer 
Advocate 

Consumer advocates 
participate in the standard 
stakeholder process, along 
with all other categories of 
stakeholders 

Board includes three 
consumer representatives 
which represent: residential 
and small commercial 
consumers, Industrial 
consumers; and large 
commercial consumers 
Consumer groups may also 
become Corporate members 
(which provides voting rights) 

SPP does not currently have a 
defined role for consumer 
advocates; no consumer 
advocates have elected to 
become SPP members and 
thus do not have voting rights 

Representatives from office 
of consumer advocates gets 
ex officio seat on member 
standing committees  

Resource 
Adequacy 
(capacity 

market, etc.) 

Rules are established both by 
the CAISO and the CPUC and 
include requirements for 
system, local and flexible 
resource adequacy; with a 
15% system planning reserve 
margin 

Target reserve margin of 
13.75% for LSEs; 
Energy-only market that uses 
a price adder to its real-time 
energy price to send scarcity 
signal to market when 
reserves are low 

Required reserve margin of 
12% for LSEs 

PJM utilizes a mandatory 
capacity market (the 
Reliability Pricing Model) to 
provide for resource 
adequacy; the capacity 
market typically targets 
reserve margins of about 15-
17% 

Pricing/LMP Nodal market design Nodal market design; LMPs 
do not include losses Nodal market design Nodal market design 

Legal 
Structure 

 501(c)(3) nonprofit, public 
benefit corporation 

 501(c)(4) social welfare 
nonprofit 

 501(c)(6) business league 
nonprofit 

Limited Liability Company 

Entry / Exit 
Fee for 

Members 

No formal membership 
(except for Participating 
Transmission Owners e.g. 
utilities), therefore no annual 
or entry/exit fees for 
members 

Annual fee: $2,000 for 
corporate membership; $500 
for non-voting membership 

Annual fee: $6,000 
Exit fees (approximate as of 
mid-2017): $770,000 for all 
members; plus ≈$1.46/MWh 
for LSEs 

Annual fee: $5,000 
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