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Page 1   INTRODUCTION 

1. INTRODUCTION 

The electricity system in the Western Interconnection is in the midst of unprecedented change. State and federal 
regulations that directly and indirectly require decreases in coal-fired generation and increases in the utilization of 
centralized and distributed renewable energy resources, storage, demand response, and energy efficiency are 
projected to generate significant near and long-term environmental benefits. However, as the September 2011 
Southwest outage

1
 convincingly demonstrated, there are deficiencies in Bulk Electric System (BES) situational 

awareness, operational practices, and regional coordination that are creating reliability threats for the region. The 
outage, which was caused by factors completely independent of renewable generation, provided a foreshadowing 
that the electricity system that has performed with remarkable reliability over time may not be capable of 
resiliently adapting to changes in demand patterns and generation resources unless there are changes in how the 
system is planned and operated.  
 
It is fortuitous that activities to enable ongoing reliability with or without renewable generation also have the 
potential to greatly benefit system economics and clean energy resource integration. This is a unique and critically 
important era in the history of the electricity system in the Western U.S. and a transient opportunity to make 
significant improvements in a relatively short period of time. In order to evolve the system, changes are needed in 
the following areas: 
Á Advanced situational awareness and control. 
Á Increased regional collaboration aided by advanced tools to manage the operation of an increasingly dynamic 

system. 
Á Increased system flexibility. 
Á Multi-lateral operating agreements.

2
 

Á Some variant of regional markets that include energy, capacity, flexibility, and ancillary services.
3, 4 

 
Á Enhanced transmission planning that is oriented on the need to resiliently adapt to evolving supply and 

demand characteristics. 
Á Increased coordination between the BES and the distribution system. 
 
This report provides context on the current status of the electric grid in the Western U.S. and summarizes some of 
the larger initiatives underway to upgrade BES planning, operations, and markets. The content is focused on 
activities that are or could be undertaken at a regional level to improve the reliability and economic performance 
of the BES while simultaneously facilitating the integration of high penetrations of clean energy resources. The 
document is current as of the report date. As the industry continues its increasingly rapid evolution, ongoing 
ǳǇŘŀǘŜǎ ƻƴ ǊŜƎƛƻƴŀƭ ŀŎǘƛǾƛǘƛŜǎ ǿƛƭƭ ōŜ ŀǾŀƛƭŀōƭŜ Ǿƛŀ ǘƘŜ !ƳŜǊƛŎŀΩǎ tƻǿŜǊ tƭŀƴ ²ŜōǎƛǘŜ ŀƴŘ Ŏŀƴ ōŜ ŀŎŎŜǎǎŜŘ here. 
 
The intended audience for the report includes policy makers and industry stakeholders who have general to 
advanced knowledge of electricity systems and who are interested in the current status and potential future 
trajectory of the electric grid in the Western US. The report takes as a given that currently enacted and future 
clean energy policies have and will continue to compel significantly lower utilization of fossil-fired generators, 

                                                                 
1 On September 8, 2011 the loss of a single transmission line in Arizona initiated a cascading electricity outage that affected parts of Arizona, 

Southern California, and Baja Mexico. The outage left approximately 5 million people without power for up to 12 hours. A joint analysis 
performed by the Federal Energy Regulatory Commission (FERC) and the North American Electric Reliability Corporation (NERC) determined 
that inadequate planning and deficiencies in real-time situational awareness were primary contributors to the outage. 

2 The term multi-lateral operating agreements as used in this document refers to agreements by multiple electricity providers to pool diversity 
and to virtually or physically consolidate the operation of generation and transmission assets. It is explicitly recognized that entities in the 
Interconnection have extensive and long-standing agreements related to traditional system operations. These are not included in the scope 
of this report. 

3 The term regional markets as used in this document refers to centralized markets that are operated and financially settled by an independent 
market operator and that encompass multiple utilities and balancing authorities. 

4 !ƴŎƛƭƭŀǊȅ ǎŜǊǾƛŎŜǎ ŀǊŜ άThose services that are necessary to support the transmission of capacity and energy from resources to loads while 
maintaining reliable operation of the Transmission Service Provider's transmission system in accordance with good utility practice.έ ¢ƘŜȅ 
include scheduling, system control, dispatch service, reactive supply, voltage control, regulation, frequency response, energy imbalance, and 
operating reserves. (FERC Pro-Forma Open Access Transmission Tariff) 

http://americaspowerplan.com/power-transformation-solutions/regional-planning/western-integration-updates/
http://www.ferc.gov/legal/staff-reports/04-27-2012-ferc-nerc-report.pdf
http://www.ferc.gov/industries/electric/indus-act/oatt-reform/order-890-B/pro-forma-open-access.pdf
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much higher deployments of renewable resources, greater efficiency, and significant increases in the 
interdependencies between the BES and the distribution system.

5 
 

 
Figure 1-1:  North American Electric Interconnections 

 
Source:  North American Electric Reliability Corporation 

Figure 1-2:  U.S. Regional Transmission Organizations 

 
Source:  Federal Energy Regulatory Commission 
 

                                                                 
5 This report is focused on the BES and on momentum in the Interconnection towards regional markets, multi-lateral operating agreements, 

and enhanced regional planning. It includes only tertiary coverage of the critical interface between the BES and the distribution system but 
explicitly acknowledges the increasingly artificial delineation between the two. The need for successful integration of the systems is a priority 
topic that merits its own in-depth coverage and is beyond the scope of this report.  



 

 
Page 3   INTRODUCTION 

This report is based on the precepts that: 
Á The challenges related to integrating clean energy resources and achieving the associated environmental and 

human health benefits are primarily institutional, not technical.  
Á Integration of clean energy resources cannot be optimized with the current bilateral markets and fragmented 

system operations in the West.
6, 7 

 
Á Increased regional collaboration, common transmission tariffs, operating reserve sharing, and some variant of 

regional markets that include energy, traditional capacity, flexible capacity, and ancillary services will be 
necessary to resolve challenges facing the Interconnection. Energy imbalance markets, multi-lateral operating 
agreements, and Regional Transmission Organizations RTO(s) with or without integrated forward markets 
should all be considered as potential options. 

Á Significantly more regional coordination on both transmission and generation planning will be necessary. 
 
The development and deployment of solutions that holistically address electricity system challenges and 
opportunities will necessitate a regional approach and will require a high degree of collaboration between 
electricity providers, regulators, and a myriad of stakeholders. Because a majority of industry participants have 
vested interests that are entity-specific or state-specific, regional approaches that leverage broad stakeholder 
participation are critical.

8
 

 
A primary and perhaps only means to align divergent stakeholder perspectives is to leverage the common goals of 
reliability and economic efficiency. The FERC and NERC analysis

9
 of the 2011 Southwest outage motivated 

substantial regional activity to improve BES reliability. In response to the outage, FERC levied approximately $40 
million in penalties

10
 and compelled significant post-2011 modifications to system operations. In addition to 

resolving specific deficiencies identified by FERC and NERC, entities in the Interconnection are taking proactive 
steps to upgrade the BES via a growing number of planning, operational, and market initiatives.  
 
The following sections include an overview of foundational challenges in the West and descriptions of significant 
regional initiatives currently underway to resolve them. The content is ƛƴǘŜƴŘŜŘ ǘƻ ōŜ ŀ Ψƭŀȅ ƻŦ ǘƘŜ ƭŀƴŘΩ 
information resource for policy makers, regulators, and industry stakeholders who are involved with the 
development of strategies to maintain bulk electric system reliability, improve system efficiency, and integrate 
clean energy resources.

                                                                 
6 Bilateral markets as they exist in the non-ISO Western Interconnection are characterized by insufficient liquidity, poor transparency, and 

limited product scope. They are both inflexible and economically inefficient.  
7 FERC identified in a public notice for a February 25th EPA Clean Power Plan Technical Conference that bilateral arrangements could have 
ǊŜƭƛŀōƛƭƛǘȅ ƛƳǇƭƛŎŀǘƛƻƴǎΦ CǊƻƳ ǘƘŜ ƴƻǘƛŎŜΥ  άGiven that the Western region operates primarily under bilateral arrangements, what are some of 
ǘƘŜ ǊŜƭƛŀōƛƭƛǘȅ ŎƻƴǎƛŘŜǊŀǘƛƻƴǎ ǘƘƛǎ Ƴŀȅ ǇǊŜǎŜƴǘ ŦƻǊ ŘŜǾŜƭƻǇƛƴƎ ŀ ǊŜƎƛƻƴŀƭ ŎƻƳǇƭƛŀƴŎŜ ǇƭŀƴΚέ 

8 Unless otherwise specified, the term stakeholders in the context of this document refers broadly to electricity providers, policy makers, 
regulators, customers, developers, advocates, and special interest groups. 

9 FERC and NERC joint report:  Arizona-Southern California Outages on September 8, 2011: Causes and Recommendations. April 2012. 
10 Arizona Public Service Company $3.25 million (FERC Docket No. IN14-6), Imperial Irrigation District $12 million (FERC Docket No. IN14-7), 

Southern California Edison $650,000 (FERC Docket No. IN14-8), CAISO $6 million (FERC Docket No. ER14-10), and the Western Electricity 
Coordinating Council $16 million (FERC Docket No. N14-11). The Western Area Power Administration and the FERC settled with agreements 
for operational modifications but without a civil penalty (FERC Docket No. IN14-9). 

http://www.ferc.gov/CalendarFiles/20150126174854-AD15-4-000SupplTC.pdf
http://www.ferc.gov/legal/staff-reports/04-27-2012-ferc-nerc-report.pdf
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2. FUNDAMENTAL ISSUES:  WHERE WE ARE AND HOW WE GOT HERE 

As the electricity system in the Western Interconnection has developed over time, it has functioned with 
remarkable reliability. However, it is generally accepted that past reliability performance will not translate to the 
future without significant changes in system planning, operations, and markets. This section discusses the origin 
and nature of the unique but not intractable barriers to change in the West. The majority of the barriers are 
institutional, not technical, and it is useful to understand their genesis to help inform the development of solutions 
that address the underlying issues. 
 
THE WEST IS DIFFERENT 
Historically, infrastructure differences between the Western and Eastern Interconnections have been cited as a 
defense against making significant changes to the electricity system in the West. The resistance, which was rational 
for a discrete period of time, has been perpetuated by conflicting economic, operational, and political priorities 
across the Interconnection. Over time, institutional inertia has significantly influenced the planning, development, 
and operation of the infrastructure and has resulted in an inflexible system that is in need of fundamental 
upgrades. 
 
Long Haul Transmission, Fragmented Operation, and Contract Path Transmission Tariffs 
The Western BES is built around substantially more long-haul transmission than the Eastern Interconnection. This 
is a function of population dispersion, topography, resource choices, and the manner in which the system was built 
out in the early-to-mid twentieth century. Private investment was focused on concentrated load centers (i.e., the 
larger cities) while public investment, initially shaped by the 1920 Federal Water Power Act and the 1936 Rural 
Electrification Act, was focused on providing electricity to geographically dispersed populations. While very 
effective at developing electricity infrastructure across the West, the investment dynamics inadvertently created a 
system with highly fragmented ownership and operations.  
 
Figure 2-1:  U.S. Transmission Map (345 kV and Larger) 

 
Source:  EIA Mapping Interactive Tool 
 

http://www.eia.gov/state/maps.cfm?v=Energy%20Infrastructure
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One manifestation of the balkanization can be seen in the proliferation of Balancing Authorities (BAs) in the 
West.

11
 The reliable operation of the Interconnection is currently managed by 38 separate BAs. Each operates 

essentially as an island with the incumbent obligation to balance supply and demand in real time primarily using 
resources within the boundaries of its control area. This is becoming a focus for increased scrutiny because pooling 
of demand and supply variability across broad geographical footprints is indisputably a more optimal approach for 
system reliability, energy economics, and clean energy resource integration.  
 
As the transmission infrastructure was built out in the 20

th
 century, contract-path transmission products were 

developed and are still the basis of the majority of the transmission transactions in the non-ISO West. Because 
electricity flows according to physics and not contracts, the contract-path methodology creates unscheduled 
power flows and can cause reliability, equity, and institutional issues. As one example,

12
 transmission congestion 

between the Pacific Northwest and California can force the redirect of the physical flow of electricity off of the 
Northwest-to-California transmission contract path and into Wyoming, Colorado, and New Mexico. Transmission 
operators along the Front Range respond to the unexpected loading on their systems with operational strategies 
such as adjusting their generation, cutting transmission schedules in their footprints, and deploying phase 
shifters.

13
 This can create reliability challenges because system operators along the Front Range do not have 

visibility or control over the cause of the unscheduled flows. It creates equity issues because the affected 
transmission and generation owners are not compensated for the unscheduled use of their assets. The 
combination of the reliability and equity impacts understandably creates institutional friction. 
 
Contract-path transmission is also problematic for renewable resource economics. When renewable energy is sold 
over long distances from resource rich areas to major load centers, the energy may be transferred across multiple 
transmission systems and is assessed charges for each segment of the contract-path. Referred to as wheeling 
charges, these tolls are standard in the non-ISO West but nonexistent in the Eastern Interconnection RTOs. Accrual 
of multiple wheeling charges on a contract path is referred to as pancaking. Pancaking distorts renewable energy 
economics and can result in sub-optimal utilization of high quality low cost resources.  
 
The RTO regions of the U.S. transitioned to flow-based transmission tariffs many years ago and those regions 
manage the physical and financial aspects of the system congruently. It is becoming increasingly accepted that a 
flow-based paradigm will be necessary in the non-ISO West in the relatively near future to resolve the fundamental 
reliability and economic challenges created by contract-path approaches. 
 

Resolution of challenges created by fragmented system ownership and operations will require 
modifications to transmission access, tariffs, operational practices, and cost recovery.  

 
Coal Plants, Insufficient Flexibility, and Essential Reliability Services 
The long-haul transmission system backbone in the West was, for performance and reliability reasons, engineered 
and constructed around large coal-fired generating units. Because coal plants are designed to operate with 
consistent and high capacity factors, do not ramp up or down quickly, have high operating minimums, and have 
long lead times for startup, the reliance on these units makes the system inherently inflexible. This was fine from 
an operational ς although not environmental ς perspective when the balance of the system was relatively static. 
But, these operating characteristics are a liability in a system that has significant variable generation and dynamic 

                                                                 
11 A Balancing Authority (BA) ƛǎ άThe responsible entity that integrates resource plans ahead of time, maintains load-interchange-generation 

balance within a Balancing Authority Area, and supports Interconnection frequency in real timeΦέ {ƻǳǊŎŜΥ  North American Electric Reliability 
Corporation Glossary of Terms. A map of the Western Interconnection Balancing Authorities is provided in Appendix A. 

12 This example is illustrative. Unscheduled flows originate from many areas of the Interconnection during both normal and contingency 
operations.  

13 Phase shifters create impedance on a transmission line which can act as a surrogate for transmission congestion and effectiveƭȅ ΨǇǳǎƘ ōŀŎƪΩ 
on unscheduled flows. 

http://www.nerc.com/pa/stand/glossary%20of%20terms/glossary_of_terms.pdf
http://www.nerc.com/pa/stand/glossary%20of%20terms/glossary_of_terms.pdf
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net consumer demand. As a result, resource flexibility has become a crux issue for electricity providers and 
regulators.

14   

 
From a reliability perspective, large coal-fired generating units currently provide a significant percentage of the 
system voltage control, reactive power, inertia, frequency response, and regulation. These functions are 
fundamental for reliability and will need to be provided by other resources as the coal-fired units are retired.

15
  

 
Figure 2-2:  NERC Essential Reliability Services 

 
Source:  NERC ERSTF April 2014 Presentation 
 
When appropriately configured with commercially available equipment, many technologies other than coal 
generators are fully capable of providing reliability services and can do so in a more precise manner than older coal 
or natural gas units that do not respond well to automated signals. Today, active power controls on wind turbines, 
advanced solar inverters, flexible natural gas-fired generators, and capacitor banks are capable of performing 
reliability services that are currently provided by coal generators. Additionally, system operators can enhance 
reliability with operational changes such as putting additional equipment on automatic generation control and 
changing equipment settings to enable technical potential in the existing fleet. In the near future solar resources, 
distributed generation, demand response, and storage will become essential components in a system that 
leverages the broad capabilities of a diverse set of resources.  
 
Although technical potential exists to support system reliability with a portfolio of resources, market mechanisms 
in the West are currently insufficient to create economic incentives to encourage asset owners to enable the 
technical potential of existing equipment and to invest in commercially available but under-utilized clean energy 
technologies. The deficiencies in economic incentives are due to lack of liquid markets that encompass broad 
geographic footprints and that appropriately monetize the value of system flexibility and essential reliability 
services.

16
 

 

                                                                 
14 Hour to hour consumer demand has changed dramatically over the past 25 years and is expected to continue to shift in ways that are not yet 

fully quantified by the industry. These changes include (1) increasing use of electronics within the home; (2) increasing penetration of air 
conditioning as consumer expectations and weather patterns change; (3) increasing electricity demand from very large centralized computing 
systems (e.g., Google servers); (4) increasing domestic oil and gas production; (5) expatriation of domestic manufacturing; (6) increasing 
opportunities for consumers to self-generate electricity; and (7) increasing deployment of technologies such as rooftop solar PV, electric 
vehicles, distributed energy storage, and demand response. Although energy efficiency advancements are expected to offset significant load 
ƎǊƻǿǘƘΣ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴŎȅ ŘƻŜǎƴΩǘ ǘȅǇƛŎŀƭƭȅ ŀŘŘǊŜǎǎ ǾŀǊƛŀōƛƭƛǘȅ ƻŦ ŘŜƳŀƴŘ ŦǊƻƳ ƳƛƴǳǘŜ-to minute, over an hour, in the course of a day, or 
between seasons. It is this variability that system operators will need to understand and respond to in ways that have not been typical in the 
past. 

15 For additional information, please see the NERC Essential Reliability Services Task Force (ERSTF) October 2014 Concept Paper on Essential 
Reliability Services that Characterize Bulk Power System Reliability.  

16 There are six essential reliability services:  operating reserve, frequency response, ramping capability, active power control, reactive 
power/voltage control, and disturbance ride-through tolerance. Source:  NERC ERSTF April 2014 Presentation 

http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERSTF%20Webinar%20Presentations%20-%2004212014.pdf
http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERSTF%20Concept%20Paper.pdf
http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERSTF%20Concept%20Paper.pdf
http://www.nerc.com/comm/Other/essntlrlbltysrvcstskfrcDL/ERSTF%20Webinar%20Presentations%20-%2004212014.pdf
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To ensure system flexibility and reliability, price signals will be necessary to motivate asset owners to 
(1) enable technical potential in the existing system and (2) invest in new technologies.  

 
Bilateral Markets, Hourly Operations, and Manual Dispatch 
Entities in the non-ISO

17
 areas of the Western Interconnection currently transact the bulk of their business 

bilaterally as opposed to through centralized markets and much of the system in the West is still operated on an 
hourly basis using manual processes. As the characteristics of the electricity system including demand profiles, 
generation resources, and the configuration of the transmission system have evolved over time, the bilateral 
manual approach has degraded in efficiency and is becoming an increasing barrier to the reliable and economic 
operation of the system. Inefficiency, poor liquidity, and lack of transparency are hallmarks of this legacy structure.  
 
Bilateral markets are slow, do not optimize the use of existing infrastructure, and do not necessarily support 
appropriate infrastructure investments. Hourly operations are economically inefficient and can cause reliability 
issues.

18
 Additionally, integration of variable energy resources is challenged by hourly operations because variable 

resources inherently increase and decrease production in sub-hourly timeframes. The resources that are used to 
resolve energy imbalances are typically constrained to generators within the balancing authority area and, 
although the units used are typically flexible from an operational perspective, they are not necessarily the most 
efficient or environmentally benign units in the regional generating fleet. Although an increasing number of 
electricity providers are moving towards automated sub-hourly operations, manual practices are still ubiquitous in 
the West. This can be a reliability issue, is generally uneconomic, and creates challenges for clean energy 
integration 
 
By contrast, the California Independent System Operator (CAISO), the Alberta Electric System Operator, and a 
majority of the entities in the Eastern Interconnection have centralized markets and operations that are co-
optimized to transact, schedule and dispatch energy, capacity, and a host of ancillary services that support the 
efficient and reliable operation of the grid. These regions transitioned to centralized sub-hourly operations and 
markets years ago to protect system reliability and optimize efficiency.  
 

Although some entities in the West are averse to centralized markets and operations,
 19

 some degree of 
real or virtual consolidation of both is necessary and inevitable. 
 

Resolution of the Fundamental Issues in the West 
The fundamental issues in the West are primarily institutional, not technical. While resolving these challenges is a 
formidable task, the benefits are substantial. Financial and safety risks related to outages, inefficiency costs to 
consumers, and an inability to optimally integrate clean energy resources and achieve the associated 
environmental benefits will be an inevitable outcome of the legacy system in the West unless there are both 
institutional and physical changes made. In order to develop a BES that is sufficiently resilient to adapt to a 
dynamic future, there will need to be an evolution of the manner in which the system is planned and operated and 
the means by which entities are compensated for the energy, power, ancillary services, and emissions reductions 
they provide.

                                                                 
17 There are two ISOs in the Western Interconnection:  The CAISO and the Alberta Independent System Operator. 
18 Although FERC Order 764 regarding the integration of variable generation requires transmission operators to offer 15-minute transmission 

scheduling to entities that request it, the Order does not require that the entire system be scheduled or dispatched on an intra-hourly basis. 
19 The aversion to centralized operations and markets is due to a myriad of institutional factors and can be roughly grouped into four 

categories:  (1) Deep distrust of markets due to the California electricity crisis of 2000 and 2001; (2) Regional resistance, particularly by non-
jurisdictional electricity providers, to expansions of FERC jurisdiction; (3) Reluctance by state regulators to accede to FERC jurisdiction on 
matters they see as part of the state domain; and (4) Concerns about the ability of a centralized market operator to reliably manage the 
fragmented system. The arguments against centralization are being increasingly overcome by reliability and economic equity considerations. 
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3. BULK ELECTRIC SYSTEM ACTIVITIES IN THE WESTERN INTERCONNECTION 

The challenges that impede the deployment of an optimized fleet of resources that reliably meets environmental 
objectives at least cost is primarily institutional. While some technical improvements can and are being made, the 
big opportunities are in regional collaboration. Enacted policies including renewable energy subsidies and 
mandates have laid the foundation for the development and maturation of clean energy technologies. As a result 
of these policies, the technical ability of the resources to deliver clean, reliable, and economic power has increased 
dramatically.  
 
More fully coordinated regional planning and operations along with geographically broad regional markets will be 
necessary to optimally leverage the technical potential of clean energy resources and to transition the system to a 
one with: 
Á Enhanced operational performance supported by 21

st
 century information technology. 

Á Market-based structures that motivate and enable investors to offer an expanding suite of products and 
services. 

Á Enhanced system planning and tighter connections between generation and transmission development. 
Á Significantly improved linkages between the BES and the distribution system. 
Á Monetization of the environmental attributes of clean energy technologies. 
Á Movement away from subsidies for all generation technologies. 

 
In order to reach these objectives, substantial changes will be necessary to resolve existing institutional barriers. As 
a result of the extensive work of industry stakeholders, there are a growing number of regional planning, 
operational, and market initiatives underway in the West. Particularly significant entities and activities include: 
1. Market and Operating Initiatives 

Á CAISO Energy Imbalance Market (EIM) 

Á PacifiCorp Full Participation in the CAISO 

Á Northwest Power Pool Market Assessment and Coordination Committee (NWPP MC) 

Á Southwest Variable Energy Resources Initiative (SVERI) 

Á Mountain West Network Tariff 

Á The Integrated Transmission System Tariff and the Western Area tƻǿŜǊ !ŘƳƛƴƛǎǘǊŀǘƛƻƴΩǎ Participation in 
the Southwest Power Pool 

2. FERC Order 1000 Transmission Planning and Cost Allocation  

3. Power Marketing Administrations and Other Non-Jurisdictional Electricity Providers 

4. EPA Clean Power Plan 

5. Peak Reliability Coordinator 

Á Board of Directors and Member Advisory Committee 

Á Enhanced Curtailment Calculator (ECC) 

Á Western Interconnection Synchrophasor Program (WISP) 

6. Western Electricity Coordinating Council (WECC) 

Á Board of Directors and Member Advisory Committee 

Á WECC Transmission Planning and System Assessment Committees, Task Forces, and Working Groups 

Á WECC System Flexibility Assessment 

7. Department of Energy  

 
Activities underway in the Interconnection will shape the direction of the industry for the next 50 years and are 
critically important to develop a solid foundation for future progress. This section includes an overview of 
initiatives that are currently underway and/or that could be considered at a regional level to improve the reliability 
and economic performance of the BES while simultaneously facilitating the successful integration of increasing 
penetrations of wind, solar, and other clean energy resources.  



 

 

Page 9                 Page 9 BULK ELECTRIC SYSTEM ACTIVITIES IN THE WEST 

 
The following sections are current as of the date of this document. As the industry continues its increasingly rapid 
ŜǾƻƭǳǘƛƻƴΣ ƻƴƎƻƛƴƎ ǳǇŘŀǘŜǎ ƻƴ ǊŜƎƛƻƴŀƭ ŀŎǘƛǾƛǘƛŜǎ ǿƛƭƭ ōŜ ŀǾŀƛƭŀōƭŜ Ǿƛŀ ǘƘŜ !ƳŜǊƛŎŀΩǎ tƻǿŜǊ tƭŀƴ ²ŜōǎƛǘŜ ŀƴŘ Ŏŀƴ 
be accessed here. 
 
 

3.1 MARKET AND OPERATING INITIATIVES 

Multi-lateral operating agreements
20

 and markets
21

 in the non-ISO portion of the Western Interconnection have 
been largely nascent until this decade. Regional reliability is currently managed by 38 separate Balancing 
Authorities (BAs) with the obligation to perform a portfolio of reliability functions including the real time balancing 
of supply and demand. The majority of transmission operations are contract-path versus flow-based and most 
electricity transactions are bilateral. Products beyond energy and capacity are poorly developed. These 
characteristics developed over time as the result of a variety of factors but are becoming increasingly untenable. A 
future that includes high penetrations of clean energy resources and lower levels of fossil generation will benefit 
greatly from more holistically coordinated planning and operations along with liquid markets for energy, 
traditional capacity, flexible capacity, energy imbalance, ancillary services, and reliability services. Centralized 
markets have the potential to incentivize owners of clean energy assets to invest in equipment such as flexible 
generating units, capacitor banks, active power controls on wind turbines, advanced inverters, storage, and 
demand response to competitively provide products and services that have traditionally been the domain of the 
ƛƴŎǳƳōŜƴǘ ǳǘƛƭƛǘƛŜǎΩ ǘƘŜǊƳŀƭ ƎŜƴŜǊŀǘƛƴƎ ŦƭŜŜǘǎ.  
 
Regional markets and multi-lateral operating agreements are necessary to transition the system to one that is 
synergistically more reliable and more economic than the existing fragmented bilateral paradigm. This is because: 
Á A large geographic footprint allows system operators to net the variability of renewable generation, traditional 

generation, and consumer demand. This yields reliability and economic benefits by reducing the need for 
system operators to adjust thermal generation and curtail renewable generation in real time to balance the 
system; which reduces both the amount of reserves that need to be held

22
 and thermal generation cycling 

costs. 
Á System operators with access to large pools of generation and transmission resources are able to more 

effectively dispatch the system in sequence of lowest cost first which has the potential to reduce system-wide 
marginal operating costs and transmission congestion. 

Á Access to a large and geographically diverse set of generation and transmission resources fundamentally 
improves the reliability of the system. Reserve Sharing Groups are an empirical example of the reliability 
benefits of coordinated operations. Reserve Sharing Group members have for many years engaged in multi-
lateral agreements to provide generation and transmission resources to neighboring entities during 
unexpected equipment outages.

23
  

                                                                 
20 The term multi-lateral operating agreements as used in this document refers to agreements by multiple electricity providers to pool diversity 

and to virtually or physically consolidate the operation of generation and transmission assets. It is explicitly noted that entities in the 
Interconnection have extensive and long-standing agreements related to traditional system operations. These are not included in the scope of 
this report. 

21 The term regional markets as used in this document refers to centralized markets that are operated and financially settled by an independent 
market operator and that encompass multiple utilities and balancing authorities.  

22 Reserves are generation capacity set-asides  There are three primary types:  Traditional operating reserves respond to deviations in supply 
and demand that occur in the normal course of operations, contingency reserves protect system reliability by responding to unexpected 
outages of generation or transmission resources, and flexibility reserves are designed for wind and solar ramps. Operating and contingency 
reserves are required by NERC standards. Flexibility reserves are not required by NERC but are held by BAs to ensure that system operators 
have access to sufficient dispatchable flexible resources in order to maintain reliability. Reserves can be reduced in a system with coordinated 
markets and operations because system operators who have better situational awareness and access to more resources in real time do not 
require the same level of idle capacity as operators with smaller pools of available resources. 

23 Reserve Sharing Groups are NERC-registered reliability entities that are based on multi-lateral agreements between neighboring electricity 
providers to provide mutual assistance in contingency situations. There are three in the Western Interconnection: The Southwest Reserve 
Sharing Group, the Rocky Mountain Reserve Sharing Group, and the Northwest Power Pool Reserve Sharing Group. The groups cover outages 
of transmission facilities, thermal generating units, and hydro generating units. They do not include coverage for expected or unexpected 
declines in renewable generation. 

http://americaspowerplan.com/power-transformation-solutions/regional-planning/western-integration-updates/
http://srsg.org/
http://srsg.org/
http://www.rmrg.org/AboutUs.aspx
http://www.nwpp.org/our-resources/NWPP-Reserve-Sharing-Group
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Research supports that the BES is technically capable of integrating renewable resources

24
 without markets and 

regional operating agreements, but research also demonstrates that markets including but not limited to an EIM 
can dramatically improve the economics of system operations with and without renewables.

25, 26, 27 
Additionally, 

markets and multi-lateral operating agreements have the potential to supplant infrastructure investments and 
should be prioritized when evaluating resource sufficiency and options to meet system performance 
requirements.

28
  

 
There are multiple potential pathways forward for regional collaboration, and ǘƘŜǊŜ ǿƻƴΩǘ ōŜ ŀ ƻƴŜ ǎƛȊŜ Ŧƛǘǎ ŀƭƭ 
solution. It is suggested that policy makers consider a portfolio of strategies that encompass market-based and/or 
operations-focused approaches.  
 

3.1.1 CAISO Energy Imbalance Market (EIM) 

In April of 2010 the WECC Board, at the urging of the Western Interstate Energy Board and other regional 
stakeholders, voted to evaluate the costs and benefits of a regional Energy Imbalance Market (EIM).

29
 This decision 

was a pivotal step towards the development of the CAISO EIM, the NWPP MC, and other regional initiatives.  
 
The purpose of an EIM is to resolve differences between scheduled and actual generation and demand, referred to 
as energy imbalance, in five minute increments using the least cost resources while respecting the constraints of 
the generating units and the transmission system. In an EIM, the market operator pools the generation and load of 
participating entities thereby netting system variability and leveraging the operational and economic capabilities of 
the consolidated fleet. Energy transactions are cleared at market prices based on the marginal cost of generation 
and transmission congestion costs.  
 
This is in contrast to the bilateral energy imbalance management that is currently in place in the non-ISO portions 
of the Interconnection. Under the bilateral paradigm, the system is dispatched in one hour increments and each 
BA manages intra-hour imbalances within its footprint using generation it controls. The BA then charges the 
sources of the energy imbalance at static FERC-approved rates. 
 
  

                                                                 
24 Examples of research validating the feasibility of integrating renewable resources in the Western Interconnection are available via the 

National Renewable Energy Laboratory Western Wind and Solar Integration Study (WWSIS), the California Low Carbon Grid Study, and the 
NERC-CAISO November 2013 report Maintaining Bulk Power System Reliability While Integrating Renewables:  The CAISO Approach. 

25 Milligan, M.; Clark, K.; King, J.; Kirby, B.; Guo, T.; Liu, G. Examination of Potential Benefits of an Energy Imbalance Market in the Western 
Interconnection. National Renewable Energy Laboratory Report No. TP-5500-57115. March 2013. 

26 Samaan, et al. Analysis of Benefits of an Energy Imbalance Market in the NWPP. Pacific Northwest National Laboratory Report No. 22877. 
October 2013. 

27 E3 Consulting. EIM benefits reports: CAISO-PacifiCorp (March 2013), CAISO-NV Energy (March 2014), CAISO-Puget Sound Energy (September 
2014), and CAISO-Arizona Public Service Company (April 2015). 

28
 Resolution of challenges facing the Interconnection will require expanded access to energy, traditional capacity, flexible capacity, and 

ancillary services. An EIM addresses the real-time energy portion of the equation, but fully integrated markets will eventually be necessary to 
appropriately monetize and compensate for the benefits of a range of essential system reliability services provided by traditional 
infrastructure and non-traditional clean energy alternatives. The existing bilateral markets do this poorly, if at all. Please see Section 2 for 
discussion of these topics. 

29 There was significant work done prior to the WECC decision, but the April 2010 vote was pivotal. The WECC analysis was originally focused 
broadly on what was then referred to as the Efficient Dispatch Toolkit (EDT). The EDT included two elements:  An EIM and an Enhanced 
Curtailment Calculator (ECC). Over time, stakeholder engagement regarding the two mechanisms has diverged into separate discussions. The 
EIM is primarily approached as a market mechanism, although it is wholly dependent upon technical capabilities. The ECC work is currently in 
the domain of a highly technical stakeholder group, but it (or something like it) will be essential over the long term. 

http://www.nrel.gov/electricity/transmission/western_wind.html
http://www.lowcarbongrid2030.org/
http://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC-CAISO_VG_Assessment_Final.pdf
http://www.nrel.gov/docs/fy13osti/57115.pdf
http://www.nrel.gov/docs/fy13osti/57115.pdf
http://www.pnnl.gov/main/publications/external/technical_reports/PNNL-22877.pdf
http://www.caiso.com/Documents/PacifiCorp-ISOEnergyImbalanceMarketBenefits.pdf
http://www.caiso.com/Documents/NV_Energy-ISO-EnergyImbalanceMarketEconomicAssessment.pdf
http://pse.com/aboutpse/EnergySupply/Documents/PSE-ISO_EIM_Report_wb.pdf
http://images.edocket.azcc.gov/docketpdf/0000161758.pdf
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Figure 3-1:  Business as Usual Compared to an EIM 
 

 
Source:  Xcel Energy 
 
In March of 2013 the CAISO and PacifiCorp entered into a Memorandum of Understanding to explore the 
feasibility of developing an EIM under which the CAISO would be the market operator and PacifiCorp would be a 
participant. The CAISO EIM market characteristics were developed in a way that is responsive to the requirements 
of the participants, and the CAISO EIM is unique relative to other markets. Important design elements that were 
established during the development of the EIM include: 
Á Market governance (currently under further development). 
Á Market monitoring. 
Á The roles and responsibilities of the various types of participants. 
Á The amount of transmission capacity that is allocated to the market and at what priority level.  
Á Time intervals and requirements for scheduling, bidding, and dispatch. 
Á The method for calculating energy prices. 
Á Transaction settlement processes. 
 
The CAISO EIM was formally announced in March of 2013 and is an extension of the CAISO real time energy market 
to additional service territories within the Interconnection. After extensive stakeholder engagement and 
regulatory activity, the CAISO-PacifiCorp EIM began binding operations on November 1, 2014. NV Energy is 
expected to join the market in October of 2015.

30
 Puget Sound Energy and Arizona Public Service both announced 

in early 2015 that they intend to join the CAISO EIM in October of 2016.  
 
Table 3-1:  CAISO EIM Chronology 

Date Description 

Apr 2010 WECC approved the development of a benefit cost analysis for the Efficient Dispatch Toolkit (EDT); 
which included an EIM and an Enhanced Curtailment Calculator (ECC). 

Oct 2011  WECC released the WECC Efficient Dispatch Toolkit Cost-Benefit Analysis. 
Late 2011 The PUC EIM Group, facilitated by WIEB, was formed. 
May 2012 National Renewable Energy Laboratory released an analysis of Operating Reserve Reductions From a 

                                                                 
30 NV Energy was acquired in December of 2013 by Berkshire Hathaway Energy, which also owns PacifiCorp. 

https://www.dora.state.co.us/pls/efi/EFI.Show_Filing?p_fil=G_110908&p_session_id=
http://westernenergyboard.org/energy-imbalance-market/
http://www.nrel.gov/docs/fy12osti/54660.pdf
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Proposed Energy Imbalance Market With Wind and Solar Generation in the Western Interconnection 
for the full Western Interconnection footprint. 

Feb 2013 FERC released a Qualitative Assessment of Potential Reliability Benefits from a Western Energy 
Imbalance Market. 

Mar 2013 National Renewable Energy Laboratory released a BA-level Examination of Potential Benefits of an 
Energy Imbalance Market in the Western Interconnection. 

Mar 2013 CAISO and PacifiCorp released a Memorandum of Understanding regarding the development of an 
EIM. 

Mar 2013 The PacifiCorp-ISO Energy Imbalance Market Benefits report was released. 
Apr 2013 CAISO submitted an Implementation Agreement for the CAISO-PacifiCorp EIM to FERC. 
Jun 2013 FERC approved the CAISO-PacifiCorp EIM Implementation Agreement. (Docket No. ER13-1372) 
Feb 2014 CAISO filed EIM tariff revisions with FERC. The original filings were followed by many interventions, 

compliance filings, and interim decisions. (Docket No. ER14-1386) 
Feb 2014 BPA and PacifiCorp entered into a non-binding Memorandum of Understanding regarding the 

ŎƻƻǊŘƛƴŀǘƛƻƴ ŀƴŘ ŦŀŎƛƭƛǘŀǘƛƻƴ ƻŦ tŀŎƛŦƛ/ƻǊǇΩǎ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ǘƘŜ /!L{h 9LaΦ 
Mar 2014 PacifiCorp filed EIM tariff revisions with FERC. The original filings were followed by many 

interventions, compliance filings, and interim decisions. (Docket Nos. ER14-1578 and ER14-2544) 
Mar 2014 The NV Energy-ISO Energy Imbalance Market Economic Assessment was released.  
Apr 2014 CAISO submitted an Implementation Agreement for the CAISO-NV Energy EIM to FERC. 
Apr 2014 NV Energy filed with FERC for approval to participate in the CAISO EIM with the Nevada PUC. (Docket 

No. 14-04024) 
Jun 2014 FERC approved the CAISO-NV Energy Implementation Agreement (ER14-1729).  
Aug 2014 The Nevada PUC granted b± 9ƴŜǊƎȅΩǎ ŀǇǇƭƛŎŀǘƛƻƴ ǘƻ ǇŀǊǘƛŎƛǇŀǘŜŘ ƛƴ ǘƘŜ /!L{h 9LaΦ όDocket No. 14-

04024) 
Oct 1, 2014 The CAISO and PacifiCorp EIM began parallel operation simulations. 
Oct 20, 2014 FERC issued orders approving, with qualifications, the CAISO EIM tariff revisions and the PacifiCorp 

EIM tariff revisions. 
Nov 1, 2014 The CAISO EIM and PacifiCorp EIM went live with binding operations. NV Energy is planned to go live 

in October of 2015. 
Feb 11, 2015 The CAISO released its first Benefits for Participating in EIM. 
Mar 15, 2015 Puget Sound Energy announced that it will participate with the CAISO EIM effective October 1, 2016 

and released the .ŜƴŜŦƛǘǎ !ƴŀƭȅǎƛǎ ƻŦ tǳƎŜǘ {ƻǳƴŘ 9ƴŜǊƎȅΩǎ tŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ǘƘŜ L{h 9ƴŜǊƎȅ LƳōŀƭŀƴŎŜ 
Market. 

Mar 20, 2015 CAISO submitted an Implementation Agreement for the CAISO-Puget Sound Energy EIM to FERC. 
(Docket No. ER15-1347) 

Apr 17, 2015 Arizona Public Service filed an EIM benefits analysis with the Arizona Corporation Commission. The 
filing did not identify a specific date for the entity to join the CAISO EIM and it did not explicitly 
request commission approval. 

May 18, 2015 The CAISO and Arizona Public Service announced that the entities have entered into an agreement 
for APS to begin participating in the EIM in October of 2016.  

Ongoing Updates are available on the CAISO EIM webpages, the PacifiCorp EIM webpages, and the NV Energy 
Open Access Same-time Information System (OASIS), and the Puget Sound Energy EIM webpages. As 
of the date of this document, APS had not yet developed a communication forum for its EIM 
activities. 

 
Figure 3-2:  CAISO EIM Footprint 
 

http://www.nrel.gov/docs/fy12osti/54660.pdf
http://www.caiso.com/Documents/QualitativeAssessment-PotentialReliabilityBenefits-WesternEnergyImbalanceMarket.pdf
http://www.caiso.com/Documents/QualitativeAssessment-PotentialReliabilityBenefits-WesternEnergyImbalanceMarket.pdf
http://www.nrel.gov/docs/fy13osti/57115.pdf
http://www.nrel.gov/docs/fy13osti/57115.pdf
http://www.caiso.com/Documents/ISO-PacifiCorpMOU_Effective20130212.pdf
http://www.caiso.com/Documents/PacifiCorp-ISOEnergyImbalanceMarketBenefits.pdf
http://elibrary.ferc.gov/idmws/file_list.asp?document_id=14111548
http://elibrary.ferc.gov/idmws/file_list.asp?accession_num=20130628-3053
http://www.caiso.com/Documents/Feb28_2014_TariffAmendment_EnergyImbalanceMarket_ER14-1386-000.pdf
http://www.bpa.gov/transmission/CustomerInvolvement/Energy-Imbalance-Market/Documents/BPA_PAC-CAISO_MOU.pdf
http://elibrary.ferc.gov/idmws/file_list.asp?document_id=14197353
http://www.caiso.com/Documents/NV_Energy-ISO-EnergyImbalanceMarketEconomicAssessment.pdf
http://www.caiso.com/Documents/Caiso_NVE_EIMImplementationAgreement_FERC.pdf
http://pucweb1.state.nv.us/PUC2/(X(1)S(uk3cu2uf02o0hj55w1dliy45))/Dktinfo.aspx?Util=
http://pucweb1.state.nv.us/PUC2/(X(1)S(uk3cu2uf02o0hj55w1dliy45))/Dktinfo.aspx?Util=
http://www.caiso.com/Documents/Jun13_2014_OrderAcceptingNVEnergyEIMImplementationAgreement_ER14-1729.pdf
http://pucweb1.state.nv.us/PDF/AxImages/DOCKETS_2010_THRU_PRESENT/2014-4/40876.pdf
http://pucweb1.state.nv.us/PUC2/(X(1)S(uk3cu2uf02o0hj55w1dliy45))/Dktinfo.aspx?Util=
http://pucweb1.state.nv.us/PUC2/(X(1)S(uk3cu2uf02o0hj55w1dliy45))/Dktinfo.aspx?Util=
http://elibrary.ferc.gov/idmws/file_list.asp?document_id=14261864
http://elibrary.ferc.gov/idmws/file_list.asp?document_id=14261865
http://elibrary.ferc.gov/idmws/file_list.asp?document_id=14261865
http://www.caiso.com/Documents/PacifiCorp_ISO_EIMBenefitsReportQ4_2014.pdf
http://pse.com/aboutpse/PseNewsroom/NewsReleases/Pages/PSE-to-Join-Energy-Imbalance-Market.aspx
http://pse.com/aboutpse/EnergySupply/Pages/Energy-Imbalance-Market.aspx
http://pse.com/aboutpse/EnergySupply/Pages/Energy-Imbalance-Market.aspx
https://elibrary.ferc.gov/idmws/file_list.asp?document_id=14314642
http://images.edocket.azcc.gov/docketpdf/0000161758.pdf
http://www.caiso.com/Documents/ArizonaPublicService_Participate_EnergyImbalanceMarket.pdf
http://www.caiso.com/informed/pages/stakeholderprocesses/energyimbalancemarket.aspx
http://www.pacificorp.com/about/eim.html
http://www.oasis.oati.com/NEVP/
http://www.oasis.oati.com/NEVP/
http://pse.com/aboutpse/EnergySupply/Pages/Energy-Imbalance-Market.aspx
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Source:  CAISO 
 
Benefits Analyses 
The potential benefits of the CAISO EIM for the CAISO, PacifiCorp, NV Energy, Puget Sound Energy, and Arizona 
Public Service have been evaluated in four separate studies. The following summary table is a compilation of 
results provided in the March 2013 CAISO-PacifiCorp, March 2014 CAISO-NV Energy, September 2014 CAISO-Puget 
Sound Energy, and April 2015 CAISO-Arizona Public Service Company EIM benefits reports. 
 
To caveat, it is important to note that the results shown are the projected benefits for each individual entity. There 
are also projected incremental benefits for existing participants as new entities join the market, but those benefits 
are not represented in the table because they were not provided in the public reports. Additionally, the analyses 
were prepared separately over a two year period and include differences in assumptions and study years. 
Therefore, the results are not completely comparable but are assumed to be sufficiently so for this summary. 
 
  

http://www.caiso.com/Documents/PacifiCorp-ISOEnergyImbalanceMarketBenefits.pdf
http://www.caiso.com/Documents/NV_Energy-ISO-EnergyImbalanceMarketEconomicAssessment.pdf
http://pse.com/aboutpse/EnergySupply/Documents/PSE-ISO_EIM_Report_wb.pdf
http://pse.com/aboutpse/EnergySupply/Documents/PSE-ISO_EIM_Report_wb.pdf
http://images.edocket.azcc.gov/docketpdf/0000161758.pdf
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Table 3-2:  Summary of EIM Benefits Reports (in millions of dollars) 

 
Sources:  March 2013 CAISO-PacifiCorp, March 2014 CAISO-NV Energy, September 2014 CAISO-Puget Sound 
Energy, and April 2015 CAISO-Arizona Public Service Company EIM benefits reports. 
 
Evaluation of EIM Actual Benefits 
On April 30

, 
2015, the CAISO released the first full quarter evaluation of the actual EIM benefits.

31
 The results are 

reported to be in line with what was estimated in the pre-launch benefits analyses.  
 
Table 3-3:  CAISO EIM Energy Transfers January through March 2015 (in megawatt-hours) 

 
 

Source:  CAISO EIM Benefits Presentation. April 2015. 
 
Table 3-4:  Estimated EIM Benefits ς January through March 2015 (in millions of dollars) 

 
Source:  CAISO EIM Benefits Presentation. April 2015. 

                                                                 
31 CAISO Briefing on Energy Imbalance Market - Update on EIM Operations. April 30, 2015. 

http://www.caiso.com/Documents/PacifiCorp-ISOEnergyImbalanceMarketBenefits.pdf
http://www.caiso.com/Documents/NV_Energy-ISO-EnergyImbalanceMarketEconomicAssessment.pdf
http://pse.com/aboutpse/EnergySupply/Documents/PSE-ISO_EIM_Report_wb.pdf
http://pse.com/aboutpse/EnergySupply/Documents/PSE-ISO_EIM_Report_wb.pdf
http://images.edocket.azcc.gov/docketpdf/0000161758.pdf
https://www.caiso.com/Documents/Briefing_EnergyImbalanceMarket-EIM_Operations-Presentation-Apr2015.pdf
https://www.caiso.com/Documents/Briefing_EnergyImbalanceMarket-EIM_Operations-Presentation-Apr2015.pdf
https://www.caiso.com/Documents/Briefing_EnergyImbalanceMarket-EIM_Operations-Presentation-Apr2015.pdf
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CAISO-PacifiCorp EIM Tariff Challenges 
The November 1

st
 launch of the EIM was historic and represents an enormous accomplishment for the entities and 

individuals involved. As was reasonable to expect in an undertaking of this magnitude, there were a limited 
number of issues with the new operational paradigm and market. While many of the issues have been or are being 
addressed, there are ongoing challenges related to price spikes that the CAISO and PacifiCorp are working with 
FERC to resolve. 
 
Shortly after the market launch, unexpected price excursions began to reach the $1,000/MWh CAISO market cap. 
In a November 13

th
 filing to FERC, the CAISO requested a 90-day waiver of certain provisions of its tariff,

32
 stating 

that ƛǘ άhas determined that system conditions, operations processes, the current level of EIM participating 
resources, and the new operating environment are complicating the timing of, and restricting the amount of, 
effective economic bids necessary to relieve the constraintsέ which is creating high clearing prices for some 
transactions.

33
 

 
In its request to FERC, the CAISO explained that the objective of the waiver would be to stabilize EIM clearing 
ǇǊƛŎŜǎ άwhile additional tools are implemented to improve the visibility of the market system and results, further 
automated and manual process changes are established, and the amount of timely resource capability and 
flexibility are increased in the Energy Imbalance MarketΦέ

34
 FERC granted this request.

 35
  

 
The CAISO subsequently filed a request for an extension of the partial tariff waiver for a twelve-month transition 
period for PacifiCorp and as new EIM entities (e.g., NV Energy) join the market.

36
 Regional stakeholders who were 

supportive of the 90-day waiver period objected to the requested 12- month waiver request.
37

 On March 16
th
, 

FERC rejected the request for a 12-ƳƻƴǘƘ ǿŀƛǾŜǊ ǇŜǊƛƻŘΣ ǎǘŀǘƛƴƎ ǘƘŀǘ άwe find that the existing EIM provisions in 
/!L{hΩǎ ǘŀǊƛŦŦ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ƛƳōŀƭŀƴŎŜ ŜƴŜǊƎȅ ǇǊƛŎŜ ǎǇƛƪŜǎ ƛƴ tŀŎƛŦƛ/ƻǊǇΩǎ .!!ǎ ŀǊŜ ǳƴƧǳǎǘ ŀƴŘ unreasonableΦέ  
 
In its March 16

th
 Order, FERC initiated άan investigation under Section 206 of the Federal Power Act in Docket 

No. EL15-53-000 to develop a record upon which the Commission may address issues related to the imbalance 
ŜƴŜǊƎȅ ǇǊƛŎŜ ǎǇƛƪŜǎ ƛƴ tŀŎƛŦƛ/ƻǊǇΩǎ .!!ǎΦέ

38
 The Commission further ordered that ǘƘŜ /!L{h άrevise the EIM 

provisions in its tariff to include requirements to ensure readiness prior to new EIM Entities commencing EIM 
operations. Such revisions should include:  (1) a robust market simulation and appropriate period of parallel 
operation to ensure that new entities joining the EIM have adequate opportunity to identify and resolve 
operational issues prior to full activation; and (2) a requirement that CAISO and the new entrant each submit a 
market readiness certificate at least 30 days prior to full activation in the EIM, certifying the readiness of the new 
9La 9ƴǘƛǘȅΩǎ ǇǊƻŎŜǎǎŜǎ ŀƴŘ ǎȅǎǘŜƳǎΦέ

39
 

 

                                                                 
32 Each FERC-jurisdictional transmission services provider is required to file an Open Access Transmission Tariff (OATT) with the FERC detailing 

its terms of service.  
33 FERC Order Granting Tariff Waiver and Directing Informational Filings. December 1, 2014. FERC Docket ER15-402. 
34 CAISO Petition for Limited Tariff Waiver and Request for Expedited Consideration. November 13, 2014. FERC Docket No. ER15-402. 
35 FERC Order Granting Tariff Waiver and Directing Informational Filings. December 1, 2014. FERC Docket ER15-402. 
36 CAISO request for tariff amendment to implement transition period pricing for the energy imbalance market. January 15. 2015. FERC Docket 

No. ER15-861.  
37 FERC Docket No. ER15-861 intervention filings. 
38 Per Section 206 of the Federal tƻǿŜǊ !ŎǘΣ άFERC, either pursuant to a complaint or on its own, (1) may find that an existing rate, term or 

condition is not just and reasonable or is unduly discriminatory or preferential, and (2) specify a new rate, term or condition that is just and 
reasonable and not unduly discriminatory or preferential and that is to be thereafter used.έ όFERC 101). tŜǊ ŀ tWa ǎǳƳƳŀǊȅΥ άThe rates, terms 
and conditions are required to be just and reasonable and not unduly discriminatory or preferential; otherwise, they are deemed unlawful. 
¢Ƙƛǎ ƛǎ ƎŜƴŜǊŀƭƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ άƧǳǎǘ ŀƴŘ ǊŜŀǎƻƴŀōƭŜέ ǎǘŀƴŘŀǊŘΦ {ŜŎǘƛƻƴǎ нлр ŀƴŘ нлс ŜǎǘŀōƭƛǎƘ ǘƘŜ ǎǘŀƴŘŀǊŘǎ ŦƻǊ ŘŜƳƻƴǎǘrating why a 
proposed revision to a governing document should be approved by the FERC.έ 

39 Order rejecting proposed tariff revisions, instituting a Section 206 proceeding, granting extension of waiver and directing compliance filing 
and informational report. March 16, 2015. FERC Docket EL15-53.  

http://elibrary.ferc.gov/idmws/file_list.asp?document_id=14275669
http://elibrary.ferc.gov/idmws/file_list.asp?document_id=14270311
http://elibrary.ferc.gov/idmws/file_list.asp?document_id=14275669
https://elibrary.ferc.gov/idmws/file_list.asp?document_id=14291177
http://www.ferc.gov/about/ferc-does/ferc101.pdf
https://elibrary.ferc.gov/idmws/file_list.asp?document_id=14312980
https://elibrary.ferc.gov/idmws/file_list.asp?document_id=14312980
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Since the March 16
th

 order, 29 entities have filed for intervention and multiple iterations of protests and reply 
comments have been filed. On April 15

th
 FERC issued an order granting rehearing. Additional action on the docket 

is pending. 
 
EIM Long-Term Governance 

40, 41
 

The independence of the EIM governance from the California Governor-appointed CAISO Board is critically 
important for a number of entities outside of California and will be necessary for the optimal expansion of the EIM 
to additional states. Although the EIM is currently under the purview of the CAISO Board, a key task is to develop 
an alternate long term governance structure.

42
 To this end, during the development of the EIM an EIM Transitional 

Committee was appointed to advise the CAISO Board on both the governance and the implementation of the 
market.

43
 The Transitional Committee is in the process of iterating a straw proposal with stakeholders. The 

schedule is provided in the following table. 
 
Table 3-5:  CAISO EIM Transitional Committee Schedule 

 
 
Year 1 Enhancements 
The CAISO has launched a ά¸ŜŀǊ м 9ƴƘŀƴŎŜƳŜƴǘǎέ process and is iterating proposals between stakeholders and the 
CAISO Board. The Year 1 Enhancements concept was included in the initial development of the market design, 
recognizing that there would be some topics that would inevitably need more attention after the market launched. 
¢ƘŜ ¸ŜŀǊ м 9ƴƘŀƴŎŜƳŜƴǘǎ ǳƴŘŜǊ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƛƴŎƭǳŘŜ ƳŜŎƘŀƴƛǎƳǎ ǘƻ ŀŎŎƻƳƳƻŘŀǘŜ ǇŀǊǘƛŎƛǇŀǘƛƴƎ ŜƴǘƛǘƛŜǎΩ 
preferences about whether or not to provide imbalance energy into California if to do so would trigger greenhouse 
gas compliance obligations, modifications to the settlement processes for non-participating resources, and 
transmission access for EIM transfers between BAs.

44
  

 

3.1.2 PacifiCorp Full Participation in the CAISO 

On April 14, 2015 the CAISO and PacifiCorp announced that the entities had entered into a Memorandum of 
Understanding to explore full PacifiCorp participation in the CAISO markets with a target implementation date in 
2017.

45
 With this transition, the CAISO would operate the generation and transmission resources in the combined 

footprint and function as a centralized market operator. This move was expected at some point in the future, but 
the announcement less than six months after the launch of the CAISO EIM was a surprise to some stakeholders. 
Although there has not been any public discussion, it seems possible that Berkshire Hathaway, the parent company 
for both PacifiCorp and NV Energy, is formally evaluating a range of options for NV Energy also. 
  

                                                                 
40 EIM Transitional Committee information, including a member list, is available here. 
41 Documents related to the governance are available here and updates to the Transitional Committee Schedule are available here. 
42 EIM Transitional Committee. Issue Paper:  Conceptual Models for Governing the Energy Imbalance Market. January 5, 2014. 
43 The Transitional Committee initially consisted of 11 members. The number of members will expand to include an additional seat for each 

entity that executes an EIM implementation agreement within the period the committee is active. 
44 Energy Imbalance Market Update. January 12, 2015. 
45 CAISO Market Notice. PacifiCorp/ISO Memorandum of Understanding to Explore Full PacifiCorp Participation. April 14, 2015.  

http://www.caiso.com/informed/Pages/BoardCommittees/EnergyImbalanceMarketTransitionalCommittee/Default.aspx
http://www.caiso.com/Pages/documentsbygroup.aspx?GroupID=C9CE04D0-0A38-4AAC-8E30-F4F4BB6B5FE0
https://www.caiso.com/Documents/TentativeScheduleofEvents-EIMTransitionalCommittee.pdf
http://www.caiso.com/Documents/IssuePaper_ConceptualModels-EnergyImbalanceMarketGovernance.pdf
http://www.caiso.com/Documents/BriefingonEnergyImbalanceMarketDeployment-Presentation-Jan2015.pdf
file:///C:/Users/rjohnson/Google%20Drive/Hewlett/Reviewer%20comments/The%20organizations%20believe%20there%20are%20substantial%20mutual%20benefits%20associated%20with%20full%20participation:
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The CAISO and PacifiCorp provided the following in an April 14
th
 public notice:

46
 

άThe organizations believe there are substantial mutual benefits associated with full participation: 
ω Enhanced coordination and day-ahead optimization across a broad geographic area. 
ω Coordinated planning and utilization of the two largest transmission systems in the West. 
ω Lower carbon emissions and more efficient use and integration of renewable energy resources. 
ω Enhanced reliability through broader visibility across the combined systems and better planning and management of 

congestion across more of the region's high-voltage transmission system.έ 
  
άThe ISO and PacifiCorp recognize that there are a number of complex policy questions to resolve that will require 
engagement and collaboration with numerous stakeholders: 
ω Review of the governance structure due to operations across a multi-state footprint. 
ω Explore alternate transmission access charge structures for regional transmission projects. 
ω Adapt resource adequacy requirements. 
ω Expand ISO transmission planning process to include PacifiCorp area, engage state commissions. 
ω Merge generator Interconnection queues.έ 
 
PacifiCorp is in the process of developing a feasibility and benefits study that is expected to be publicly available by 
the summer of 2015. Assuming the results are positive, the entities will proceed with a stakeholder process to 
guide the transition of PacifiCorp to full participation in the CAISO. Approval by the FERC, the ISO Board of 
Governors, the California legislature, and the public utility commissions in Oregon, Washington, Utah, Idaho, 
Wyoming, and California will be necessary. Updates will be available via the CAISO website and the PacifiCorp 
website. The significance and scope of this undertaking cannot be overstated. 
 

3.1.3 Northwest Power Pool Market Assessment and Coordination Committee (NWPP MC) 

As discussions around a WECC-wide EIM were advancing, entities in the Northwest Power Pool formalized a sub-
regional initiative to evaluate strategies to support the reliability and economic efficiency of the system in the 
Northwest. In March of 2012, the Northwest Power Pool Market Assessment and Coordination Committee (NWPP 
MC) was formed to evaluate and develop sub-ǊŜƎƛƻƴŀƭ ǎƻƭǳǘƛƻƴǎ ŦƻǊ άoperating the regional power system in a 
reliable and cost-effective manner as additional variable energy resources are brought onto the electric gridΦέ  
 
Figure 3-3:  NWPP MC Initial Funding Organizations 
 

 
Source:  NWPP MC June 2014 Update

47
 

 

                                                                 
46 Ibid. 
47 PacifiCorp, Grant County, and Clark County are participants in the ongoing Phase 3 activities, but are not part of the Phase 4 funding group. 

http://www.caiso.com/informed/Pages/StakeholderProcesses/PacifiCorp.aspx
http://www.pacificorp.com/about/newsroom/2015nrl/study-joining-california-iso.html
http://www.pacificorp.com/about/newsroom/2015nrl/study-joining-california-iso.html
http://www.nwpp.org/documents/MC-Public/NWPP-MC-Initiative-Public-Stakeholder-Update-6-24-15-FINAL.pdf
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The fundamental objectives of reliability and economic efficiency are the same for the NWPP MC and the CAISO 
EIM, but there are important differences based on the institutions and infrastructure in the Northwest. MC 
members made the decision to develop their own initiative largely because of concerns that the unique 
characteristics of the region may not be sufficiently represented in solutions developed for others in the West. 
These characteristics include the role of hydropower, the high level of concentrated and export-based wind 
generation, the cohesiveness of the ǊŜƎƛƻƴΩǎ ǊŜǎŜǊǾŜ ǎharing group, the value of previously implemented programs 
to co-optimize dispatch, and the relatively high number of transmission providers.

48, 49
 The highly engaged role of 

the non-jurisdictional electricity providers in the region also plays a significant role in the MC focus.  
 
Figure 3-4:  Northwest Power Pool Footprint  

 
Source:  NWPP MC June 24, 2015 Presentation 
 
The NWPP MC is likely to be a more feasible path forward for the Northwest than the CAISO EIM because of the 
high number and diversity of electricity providers in the NWPP. The MC initiative includes 14 of the 38 BAs in the 
Interconnection and encompasses 138 utilities with approximately 38GW of load.

50, 51 
 

 
The problem statement articulated by the MC members includes:

52
 

Á άNWPP Balancing Authorities and scheduling utilities need additional tools to respond to rapid changes in load 
resource balance (ramps) and the increasing demand for balancing capacity driven by the growth of variable 
energy resources;  

                                                                 
48 Northwest Power Pool Processes and Procedures. Updated October 2010. 
49 NWPP MC. Final Phase 1 Results and Phase 2 Update. October 2013. 
50

 NWPP MC June 24, 2015 Presentation 
51 Energy Information Administration. 2012 Form 861 data. 
52 NWPP MC. Phase 2 Final Report. February 2014. 

http://www.nwpp.org/documents/MC-Public/NWPP-MC-Initiative-Public-Stakeholder-Update-6-24-15-FINAL.pdf
http://www.nwpp.org/documents/OC/OC-Supported-Public/NWPP-Processes-and-Procedures-10-25-2010-update-05292014.pdf
http://www.nwpp.org/documents/MC-Public/NWPP-MC-Public-Meeting2013.10.28.pdf
http://www.nwpp.org/documents/MC-Public/NWPP-MC-Initiative-Public-Stakeholder-Update-6-24-15-FINAL.pdf
http://www.nwpp.org/documents/MC-Public/NWPP-MC-Final-Phase-2-Report-Public-Distribution.pdf





























































