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Executive Summary  
 
Transmission planners in the US are facing a confluence of challenges that make their job 
particularly difficult in the coming decades. The electricity generation mix in the US is 
undergoing a significant shift creating retirements that frequently occur on short notice. Load 
growth, patterns and profiles are difficult to predict as more customers install distributed 
generation, energy efficiency continues to have an impact, electrification of the transportation 
sector increases, and the generation mix changes. This change is creating a need for more 
flexible transmission solutions, ones that can be brought online quickly, or be retired within a 
shorter timeframe. 
 
For most of the history of the electric power industry, the physical components that comprise 
the bulk transmission system have been limited to the familiar poles and wires, substations and 
transformers. Today many possibilities exist to employ alternative new technologies in the grid, 
not only to meet conventional performance requirements at lower cost, but also to improve 
performance, capacity utilization, reliability, and overall grid efficiency.  
 
A policy framework to promote adoption of advanced technologies in the grid has existed in US 
federal law and regulation for over two decades, starting with FERC Order 888 in the 1990s and 
expanded by the Energy Policy Act of 2005 and FERC orders 890 and 1000.1 But to date there 
have been very few instances where these promising alternatives have been adopted.2 In 2017 
FERC issued a Policy Statement addressing a specific category of alternatives to conventional 
transmission infrastructure: energy storage.3 Referring to earlier FERC decisions on two energy 
storage projects that had been submitted to the CAISO transmission planning process and 
rejected by the CAISO, the Policy Statement reiterated the Western Grid declaratory order 
which found that energy storage can provide transmission services under a cost-of-service 
compensation structure, and clarified possible mis-interpretation of the earlier decisions. The 
Policy Statement went further to say that FERC was open also to the possibility of “dual-use” 
applications of storage, whereby the storage asset could participate in and earn revenues from 
the wholesale energy and ancillary services markets when it was not needed by the grid 
operator to perform transmission services. Acceptability of dual-use applications would 
depend, however, on satisfying three specific concerns that emerged in considering the two 
previous storage submissions to the CAISO TPP.  

                                                        
1 Wellinghoff, et al, Alternative Transmission Solutions: An Analysis of the Emerging Business Opportunity for 
Advanced Transmission Technologies and FERC-Driven Requirements on Transmission Planning and Selection. 
November, 2017. 
2 Wellinghoff, et al, Alternative Transmission Solutions: A Roadmap to the CAISO Transmission Planning Process. 
March, 2018. 
3 FERC, Utilization of Electric Storage Resources for Multiple Services When Receiving Cost-Based Rate Recovery. 
PL-17-2-000, January 19, 2017. 
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Against this context, in 2018 the CAISO opened its “Storage As A Transmission Asset” (SATA) 
stakeholder initiative.4 CAISO explicitly framed the SATA initiative as motivated by the Policy 
Statement and aimed more specifically at resolving the dual-use concerns the Policy Statement 
identified:  

1. The potential for combined cost-based and market-based rate recovery to result in 
double recovery of costs by the electric storage resource owner or operator;  

2. The potential for cost recovery through cost-based rates to inappropriately suppress 
competitive prices in the wholesale electric markets; and  

3. The level of ISO control over the operation of an electric storage resource could 
jeopardize its independence as the market operator.  

 
The focus of SATA on dual-use applications was justified based on the fact that “single-use” 
applications of storage — where the storage resource serves 100 percent of the time as a 
transmission asset to provide required transmission services and cannot participate in the 
wholesale market — were definitively authorized by a prior FERC decision5 and, moreover, the 
Board-approved CAISO 2017-18 transmission plan contained two transmission solutions that 
featured single-use storage resources as full-time transmission assets.  
 
The CAISO’s intention at the start of the SATA initiative was to complete the policy 
development and obtain approval of its Governing Board before the end of 2018, and to submit 
tariff changes to FERC and receive FERC approval in early 2019 in order to apply the new 
provisions to meet transmission needs identified in the 2019-20 TPP.  
 
Issues turned out to be more complex and challenging than anticipated, however, and in 
January 2019 CAISO temporarily suspended the SATA initiative, incomplete, after developing 
three successive, detailed straw proposals. Suspension was understood to mean that CAISO 
would re-open the SATA initiative at a later date, following resolution of some overlapping 
issues regarding market participation of storage resources that CAISO would address in a new 
“ESDER-4” stakeholder initiative which CAISO began with an Issue Paper released on February 
7, 2019.6 At the time of this report, however, there is no indication of when SATA would be re-
opened.  
 
Some of the more difficult issues that were debated in the SATA dual-use stakeholder process, 
and contributed to CAISO suspending the effort include:  
                                                        
4 The complete record of the SATA initiative is available here: 
http://www.caiso.com/informed/Pages/StakeholderProcesses/StorageAsATransmissionAsset.aspx  
5 Western Grid Development, LLC, 130 F.E.R.C., 2010. 
6 Beginning in 2015 CAISO has conducted its Energy Storage and Distributed Energy Resources (ESDER) initiative in 
a series of phases, with Phase 4 just begun in February 2019. The entire record of all ESDER phases is available 
here: 
http://www.caiso.com/informed/Pages/StakeholderProcesses/EnergyStorage_DistributedEnergyResources.aspx  
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1. Whether CAISO could determine in advance, with reasonable confidence, the future 
time periods or even the amount of annual hours when it could release a SATA resource 
from transmission service to participate in the market.  

2. How to estimate the future market revenues a SATA resource could earn to offset 
ratepayer costs, who should be responsible for the estimation and assume the risk or 
benefit of actual market revenues falling short of or exceeding the estimate.  

3. The details of the different compensation models CAISO proposed for a dual-use SATA 
resource in order to ensure that dual-use participation would be beneficial to ratepayers 
given the implications of the previous two points.  

4. How CAISO could be confident that a SATA resource coming off a market participation 
day would have sufficient state of charge to perform its required transmission function 
at the beginning of a transmission service day.  

5. Rules surrounding bidding of SATA assets in energy markets, particularly those receiving 
full cost of service compensation and operating under a must offer obligation.  

 
The CAISO 2018 SATA process, and the work done leading up to this effort, has highlighted 
issues that are endemic in the transmission planning processes. FERC envisioned a vibrant and 
competitive transmission planning process in its sequence of orders surrounding transmission 
planning, which has arguably not occurred. The solution is outside the scope of this report and 
beyond the goal of the 2018 CAISO SATA stakeholder process. Broadly, FERC needs to evaluate 
the transmission planning process to identify the endemic issues that are holding back progress 
and keeping transmission from benefitting from dramatic technological advances and cost 
declines. 
 
This report is organized as follows. Section 1 provides a detailed overview of the structure and 
scope of the CAISO SATA initiative. Section 2 describes the federal policy and regulatory actions 
that form the framework for alternative transmission solutions. Section 3 discusses policy 
limitations on the use of SATA resources to meet reliability, economic and policy-driven 
transmission needs. Section 4 describes issues that arise in conjunction with single-use SATA 
applications but are also applicable to dual-use, and how these issues are resolved for single-
use. Section 5 discusses the issues that arise specifically with regard to dual-use applications 
and describes the challenges to their resolution in the SATA initiative. Section 6 suggests some 
enhancements to ISO and RTO transmission planning processes that are needed to enable 
alternative transmission solutions to be evaluated fairly and accurately, to maximize potential 
ratepayer benefits. Section 7 offers suggestions for re-thinking transmission planning to achieve 
the greatest benefits from the variety of new technologies available today as alternatives to 
building poles and wires. Section 8 provides a SATA “report card” that scores the progress of 
the SATA initiative in addressing essential requirements for successful SATA adoption. 
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1. Focus of the Report 
 
This report is designed to summarize lessons learned from the 2018 CAISO Storage as a 
Transmission Asset (SATA) Stakeholder process, and develop a SATA “report card” which 
encapsulates the key factors that enable or preclude storage as a transmission asset. 
 
This report is part of a broader, multi-year initiative, funded primarily by the Energy 
Foundation, to clarify or develop rules that enable the selection of Alternative Transmission 
Solutions (ATS), of which energy storage is a subset. As such, this report builds on two previous 
publications: 

• an analysis of FERC regulations and requirements surrounding the selection and 
compensation of Alternative Transmission Solutions, published in 2017,7 and 

• an analysis of CAISO’s Transmission Planning Process (TPP) to determine the where and 
when opportunities exist for ATS, and regulatory obstacles that need to be overcome to 
further enable ATS, published in 2018.8  

 
Dual-use versus Single-use SATA: 

It is critical to note that the focus of CAISO’s 2018 SATA 
stakeholder process was to develop rules for storage assets 
that perform a dual function and to find ways to implement 
the guidance FERC provided in the 2017 Policy Statement 
on the subject.9 A dual-use SATA provides two 
distinguishable and separate types of services and receives 
both cost-based and market-based compensation. This is 
different than an energy storage asset that is only being 
used for a single function, namely transmission services, 

also termed a single-use SATA. FERC outlined in 2010 the considerations for single-use SATA 
when it approved Western Grid’s declaratory order10 and definitively stated that energy storage 
could provide transmission services and be compensated as such on a cost of service rate base 
basis.  
 
CAISO has already approved two projects that included energy storage in the 2017/2018 
Transmission Plan, one located in Moorpark and the other in Oakland. With the CAISO Board 
                                                        
7 Wellinghoff, et al, Alternative Transmission Solutions: An Analysis of the Emerging Business Opportunity for 
Advanced Transmission Technologies and FERC-Driven Requirements on Transmission Planning and Selection. 
November, 2017.  
8 Wellinghoff, et al, Alternative Transmission Solutions: A Roadmap to the CAISO Transmission Planning Process. 
March, 2018. 
9 FERC, Utilization of Electric Storage Resources for Multiple Services When Receiving Cost-Based Rate Recovery. 
PL-17-2-000, January 19, 2017.  
10 Western Grid Development, LLC, 130 F.E.R.C., 2010.	
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approval of the 2017/2018 Transmission Plan, CAISO definitely authorized alternative 
transmission solutions to provide transmission services and seek cost recovery via the 
Transmission Access Charge (TAC). While CAISO does not use the term, these are single-use 
SATA projects, and therefore guided by Western Grid’s declaratory order.  
 
The CAISO 2018 SATA stakeholder process was designed to build on the experience from the 
2017/2018 Transmission Planning Cycle, and develop a tariff to implement the guidelines 
included in FERC’s Policy Statement regarding dual-use SATA. The following table summarizes 
the applications that were within scope of the CAISO SATA process. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 1: Scope of CAISO 2018 SATA Stakeholder Process 

SINGLE USE/DIRECT ASSIGNED 
• Project is direct assigned to TO, per 

CAISO tariff 
• Asset only used to provide 

transmission service 
ALLOWED TODAY? 

• Yes 
EXAMPLE: 

• PG&E Oakland or SCE Moorpark 
projects 

DUAL USE/DIRECT ASSIGNED 
• Project is direct assigned to TO, per 

CAISO tariff 
• When asset is released by CAISO, 

asset can participate in market 
ALLOWED TODAY? 

• No, regulations still TBD 
EXAMPLE: 

• N/A 
CAISO SATA COMPENSATION MODEL: 

• Cost of Service with energy market 
crediting  

SINGLE USE/COMPETITIVELY SOURCED: 
• CAISO holds competition to allow all 

qualified parties to bid as part of 
Phase 3 of TPP 

ALLOWED TODAY? 
• Yes 

EXAMPLE: 
• None yet 

DUAL USE/COMPETITIVELY SOURCED 
• CAISO holds competition to allow all 

qualified parties (private or 
regulated) to bid 

ALLOWED TODAY? 
• No, regulations still TBD 

EXAMPLE: 
• N/A 

CAISO SATA COMPENSATION MODEL:  
• Cost of service with energy market 

crediting OR 
• Partial cost of service with no market 

crediting OR 
• Full cost of service with partial 

revenue sharing 
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CAISO’s 2018 SATA Stakeholder Process Scope & Original Timeline:  
When launched, the goal of CAISO’s SATA stakeholder process was to develop draft tariff 
provisions at the end of 2018 for approval by the CAISO Board of Directors in November 2018, 
with subsequent approval by FERC, ideally in early 2019. While not specifically stated in the 
CAISO SATA Issue Paper, it was hoped the new tariff would be resolved in time to allow dual-
use SATA be considered as early as the 2019/2020 Transmission Planning Process (TPP) cycle, 
where specific solutions to identify transmission reliability needs are evaluated each year in the 
August 15 to October 15 Request Window.  
 
CAISO’s stated objective for the initiative was “to enable storage to provide cost-based 
transmission services and participate in the market and receive market revenues.”11 The scope 
was narrowed to only include:  

• Transmission-connected storage12, which are assets connected to the ISO-controlled 
grid, both regional (> 200 kV connected) and local (< 200 kV connected); 

• Storage resources identified as solution to provide reliability-based transmission 
services (e.g. voltage or thermal overloads in the case of NERC-mandated failure analysis 
scenarios).  

 
Given the ground-breaking nature of the work the stakeholder process encompassed, it 
became apparent the stakeholder process was not going to be completed in time to meet the 
deadlines associated with the 2019/2020 TPP. Missing the near-term cycle was a contributing 
factor that resulted in CAISO deciding to await the outcome of rules being developed in the 
ESDER-4 stakeholder process regarding market participate rules of Non-Generating Resources 
(NGR), which included energy storage.  
 
Since the 2018 CAISO process isn’t yet complete, the key source documents used in this process 
are:  

• CAISO’s SATA 2nd Revised Straw Proposal (2nd RSP) from October 16, 201813  
• CAISO SATA Webinar from January 14, 2019.14 
• Various CAISO presentations used during the stakeholder process, which can all be 

found on the CAISO SATA webpage15 
 

There are efforts ongoing in other ISOs in 2018 that impact energy storage as a transmission 
asset, namely MISO and PJM. Below is a brief overview of the current status of SATA activities 
in those jurisdictions. 
                                                        
11 CAISO, Storage as a Transmission Asset Issue Paper. March 30, 2018, pg 8 
12 While CAISO acknowledges distribution-connected energy storage can provide transmission services, if a number 
of issues are resolved, the scope of the 2018 stakeholder process was strictly on transmission-connected assets.  
13 http://www.caiso.com/Documents/SecondRevisedStrawProposal-Storageas-TransmissionAsset.pdf 
14 http://www.caiso.com/Documents/Presentation-Storage-TransmissionAsset-Jan142019.pdf 
15 http://www.caiso.com/informed/Pages/StakeholderProcesses/StorageAsATransmissionAsset.aspx 
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2. Background: The Evolving Transmission Landscape and the Need for 
New Solutions  
 
The electric transmission system (“Bulk Electric System” or “BES”) in the U.S. is confronting 
unprecedented challenges.16 No longer are we in a world of local utilities simply meeting their 
customers’ needs by building the next generating plant and interconnecting that new plant to 
its electric system with a transmission tie line. The complexities of the multiple energy services 
that the existing and evolving modern transmission grid must provide are staggering.  
 
Not only must output of generation be delivered to consumer loads with existing and new 
transmission infrastructure, but congestion must be mitigated and reliability must be preserved 
and/or resilience provided for in the face of severe climatic events such as heat waves, polar 
cold fronts, ice storms, 
wildfires, tornadoes and 
hurricanes. And new 
transmission infrastructure 
is needed to deliver energy 
services from ever 
increasing levels of variable 
output renewable resources 
such as wind and solar. This 
is largely due to the rapidly 
declining price of renewable 
generation relative to 
traditional energy sources 
as illustrated in the 
accompanying graph.  
 

                                                        
16 For the U.S., Canada, and Mexico in 2014, the North American Electric Reliability Corporation (NERC) finalized its definition of 
the transmission system which was designated the “Bulk Electric System” or “BES” to include all transmission elements operated 
at 100 kV of higher, except for those elements primarily used in local distribution of electricity. See NERC (2014a): 
http://www.nerc.com/pa/RAPA/BES DL/bes_phase2_ reference_document_20140325_final_clean.pdf 
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We are also seeing an unprecedented level of planned (and in some instances unplanned) 
retirements of legacy central station coal units for environmental and cost reasons. And with 
the advent of cheap wind and solar on the system, even nuclear units are retiring. The 
generation fleet in this 
county is aging and 
becoming uneconomic. 
The accompanying 
graphic taken from a 
2014 PJM planning 
process illustrates the 
potential magnitude of 
these planned 
retirements in Mid-
Atlantic section of the 
country.17 This 
accelerating stream of 
retirements brings 
uncertainty and risk to 
the transmission planning process.  
 
That risk is exacerbated by the mismatch in timelines to notify transmission planners of a 
scheduled power plant retirement- often as little as ninety (90) days, and the timeline to plan, 
develop and commission a new conventional transmission asset- often three (3) to five (5) years 
minimum and sometimes as long as ten (10) years or more. These accelerating power plant 
retirements puts increasing pressure on the transmission system the planners of that system to 
find solutions that can be quickly and economically implemented.  
 
We are asking an aging and largely analog transmission grid, largely built out in the 1960s 
through the 1990s, to do everything from delivering increasing levels of low capacity variable 
renewable power to mitigating 
and balancing higher levels of 
rooftop solar generation 
against radically changing load 
patterns and inflexible grid 
based central fossil and 
nuclear generation. And the 
cost to build that that new 
transmission grid 
infrastructure is escalating at 
an unprecedented rate. As the 
accompanying graph from EEI 
                                                        
17 See: https://www.pjm.com/-/media/committees-groups/committees/teac/20140109/20140109-reliability-analysis-
update.ashx 

PJM©201417

Generation Retirements

PJM TEAC 1/9/2014
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illustrates we have gone from investing less than five billion dollars ($5 billion) annually in our 
transmission grid to now over four times that amount.  
 
This transmission is being planned and constructed for an electric system that has been 
experiencing an ever flatting and in some instances declining level of load growth. This is 
attributable to increases in efficiency in consumer end use technology such as LED lighting and 
computer and TV screens, 
HVAC equipment and large 
appliance like refrigerators 
and washing machines. Such 
uncertainty in load growth 
can make if difficult for 
transmission planners to 
determine the level of 
transmission infrastructure 
that may be needed to serve 
future loads. This is 
especially true when cycle 
for transmission infrastructure from planning to construction and commissioning can take from 
three (3) to, in some instances, more than ten (10) years as discussed above. The following 
image from the Energy Information Agency dramatically demonstrates the decline in load 
growth in the U.S. over the past 70 years.  
 
Finally, transmission is increasingly 
required to more closely integrate 
with the distribution system where 
both owner/operators of that 
system and consumers beyond the 
system on the customer’s side of 
the meter are installing 
technologies that are providing a 
complete range of energy services 
equivalent to those historically 
provided by central station 
generation and transmission.18 This 
is evident from the explosive 
growth we are seeing in the 
deployment of distributed energy 
                                                        
18 Electric energy services generally include the provision of energy, capacity and ancillary service such as regulation, spinning 
reserves, voltage support and others. Generation, initially providing these electric services, was once primarily fossil fuel and 
hydro based central power plants. That expanded to nuclear power in the 1970’s and 80’s. In the past two decades large-scale 
wind and solar facilities have contributed to these services. And in the past decade more of these services have been provided on 
the customer’s side of the meter from distributed generation (solar, CHP, etc.), battery storage and load control (commonly 
known as demand response). 

Docket No. AD18-10-000 
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Figure 2 – U.S. Annual Installed DER Power Capacity Additions by DER Technology, 2015-2024 

 
Source: Navigant analysis9 

2. Defining DERs 

Although “distributed energy resource” is a common term in the energy industry, 
no uniform DER definition exists.  Traditionally, DERs referred to small, geographically 
dispersed generation resources, such as solar or CHP, located on the distribution 
system.10  Depending on their size and configuration, distributed energy generation 
resources could partially or completely offset consumer electrical demand.  They could 
also feed surplus energy back into the distribution system or, in some cases, the 
transmission system.11  However, the definition of DERs has evolved to include not only 

                                              
9 See Navigant, Take Control of Your Future, Part II: The Power of Customer 

Choice and Changing Demands, May 9, 2016, available at 
https://www.navigantresearch.com/blog/take-control-of-your-future-part-ii-the-power-of-
customer-choice-and-changing-demands.  

10 See NARUC, Distributed Energy Resources Rate Design and Compensation 
(Nov. 2016), https://pubs.naruc.org/pub.cfm?id=19fdf48b-aa57-5160-dba1-be2e9c2f7ea0  
(NARUC DER Manual) at 44. 

11 PJM has been facing reverse power flows to the transmission system as a result 
of DER output for some time.  In 2012, the Net Energy Metering Task Force reported 
that 20 out of the 8,096 load buses had negative loads of 10 MWh or more in more than 
350 instances during the Jan-Mar 2012 period.  See Net Energy Metering Senior Task 
Force, 1st Read - Final Report and Proposed Manual Revisions at 4-5, (June 2012), 
available at http://www.pjm.com/~/media/committees-groups/task-
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resources (DERs) installed behind the customer’s meter. The accompanying graphic from a 
FERC February 2018 staff report 19 shows this rapid DER growth that impacts both the existing 
transmission system and the need for new transmission infrastructure. This impact of ever 
escalating DER penetration requires that the modern transmission grid not only be reliable, 
resilient and flexible, but it also must function “two-way” in its delivery of energy services.  
 
In summary, transmission planners need solutions that:  

Ø Can be built more quickly, in light of the significant changes occurring in the generation 
mix, and not require a 3 to 10 year lead time to get built; 

Ø Have a shorter asset life, and avoid the risk of creating stranded assets that aren’t 
needed in an atmosphere of changing peak loads.  

 
Energy storage, and Alternative Transmission Solutions, are the solutions that transmission 
planners need, since they frequently can be built within one year, and with a 10 to 20-year 
asset life, the risk of stranded assets is low.  
 

3. FERC & Congress Enables New Solutions: Alternative Transmission 
Solutions in EPAct 2005 
 
The Congressional Mandate and Applicable FERC Orders: 
Jurisdictionally, the U.S. transmission grid (with the exception of most of Texas) has been under 
the oversight of the Federal Energy Regulatory Commission (FERC) since 1935.20 But it took 
Congress until 2005 to recognize the modern challenges occurring to the U.S. transmission 
system and the need to address the escalating costs of transmission by giving FERC additional 
direction regarding transmission infrastructure alternatives. The Energy Policy Act of 2005 
(EPAct 2005) Section 1223 specifies: 

(a) “DEFINITION OF ADVANCED TRANSMISSION TECHNOLOGY. — In this section, 
the term ‘‘advanced transmission technology’’ means a technology that 
increases the capacity, efficiency, or reliability of an existing or new 
transmission facility, including…” 
“… (11) energy storage devices (including pumped hydro, compressed air, 
superconducting magnetic energy storage, flywheels, and batteries); 
(12) controllable load; 
(13) distributed generation (including PV, fuel cells, and microturbines); 
(14) enhanced power device monitoring; 
(15) direct system state sensors; 
(16) fiber optic technologies; 
(17) power electronics and related software (including real time monitoring and 
analytical software);…” 

                                                        
19 https://www.ferc.gov/legal/staff-reports/2018/der-report.pdf 
20 Federal Power Act. 
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and finally, 
“… (19) any other technologies the Commission considers appropriate.”21 

 
Congress defined a wide array of digitally controllable technologies including batteries and 
other storage devices, controllable load (demand response systems), distributed generation 
(solar PV, co-gen, combined heat and power [CHP], fuel cells, and others), and even the 
software and controls for these systems as advanced transmission technologies that could be 
used to provide transmission services and reduce transmission infrastructure costs. Further, 
Congress then explicitly directed that in carrying out its duties under the Federal Power Act, 
FERC shall encourage the deployment of these advanced technologies. The statute thus confers 
on FERC jurisdiction over the use of these technologies to the extent that they are used in 
interstate commerce in a manner to provide transmission services. By conferring jurisdiction, 
FERC then has the authority to provide for rate base cost recovery for developer investments in 
them.  
 
FERC took up this directive from Congress to encourage the use of modern cost effective 
digitally based technologies to provide transmission services and in Order 890, FERC directed 
the ISO/RTOs to treat comparably all technologies considered to address transmission problems 
including those technologies referenced in Section 1223 of EPAct 2005. If such Advanced 
Transmission Technologies (ATT) are offered as alternative transmission solutions (ATS) that 
provide transmission services, FERC then gave the ISO/RTOs the authority to treat the solution 
as traditional transmission infrastructure that could be rate based for cost recovery and allocate 
those costs for the selected alternative transmission solutions in the transmission plan across 
all ISO/RTO consumers.  
 
“Alternative Transmission Solution” is a legal term of art that is used expressly in FERC Order 
890 and Order 1000. It is intended to mean a solution comprised of technologies that fall within 
the definition of “Advanced Transmission Technology,” as set forth in Section 1223 of the 
Energy Power Act of 2005 (EPAct 2005), and provides transmission services, as defined by FERC 
Order 888.22 These advanced transmission technologies effectively become “Alternative 
Transmission Solutions” under FERC’s jurisdiction and are eligible for rate base cost recovery in 
FERC approved tariffs. 
 
FERC has clearly included as ATS, energy storage technologies. Not only are such technologies 
specifically called out in Section 1223 of the 2005 EPAct as an enumerated advanced 

                                                        
21 EPAct 2005, Section 1223, Title 42 U.S. Code § 16422, Chapter 149, Subchapter XII, Part A (2005).  
 
22 FERC Order 888 provided a legal definition of transmission and described six ancillary services that the order deemed to be a 
subcategory of transmission services, other than the ability to transport electrons across wires. These are:  

o scheduling and dispatching services,  
o load following service,  
o energy imbalance service,  
o system protection service,  
o reactive power/voltage control service, and loss compensation service 
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transmission technology, but FERC has specifically ruled that storage can be classified as a rate 
base transmission asset.  
 
FERC’s Guidance on Storage as a Transmission Asset 
In the Western Grid case a project developer proposed to install storage batteries at a 
substation to provide transmission services on the CAISO grid. In 2010 FERC held in that case:  
 
“We find that, based on the specific circumstances and characteristics of the Projects, the 
Projects would be wholesale transmission facilities subject to the Commission’s jurisdiction if 
operated as described by Western Grid.”23  
 
Although limited to the facts of the particular case, the most significant aspect of the Western 
Grid decision is that FERC made its determination of the transmission character of these battery 
assets based on the function of those assets. Specifically, it determined that their function 
“mimics” a transmission function. The Commission did make clear, however, that the 
classification of storage devices would need to be done on a case-by-case basis. 
 
Beyond the Western Grid case where only single-use SATA development was considered, FERC 
has indicated that it believes storage can be afforded cost of service rate base treatment plus 
market based compensation opportunities, or dual-use SATA, in certain circumstances. In 2017, 
FERC issued a Policy Statement on energy storage further clarifying the issues surrounding cost 
recovery for energy storage. While a Policy Statement does not carry the weight of an Order, it 
does provide insight that will be critical in developing a business model for alternative 
transmission solutions. Specifically, the Policy Statement indicated:  
 
“…through this policy statement, we provide guidance and clarification regarding the ability of 
electric storage resources to receive cost-based rate recovery for certain services (such as 
transmission or grid support services or to address other needs identified by an RTO/ISO) while 
also receiving market-based revenues for providing separate market-based services. We clarify 
that there may be approaches different from Western Grid’s approach under which an electric 
storage resource may receive cost-based rate recovery and, if technically capable, provide 
market-based services.”24 
 
Here FERC essentially reiterated that not only were they confirming that storage can be used as 
a transmission asset (single-use SATA) to provide transmission services as held in Western Grid, 
but there will be opportunities for storage to be compensated for providing market services 
also (dual-use SATA). The conditions that must be met to provide market services were spelled 
out in the FERC Policy Statement.  
 

                                                        
23 Western Grid Development, LLC, 130 F.E.R.C. ¶ 61,056 at P 43 (2010.)	
 
24 Utilization of Electric Storage Resources for Multiple Services When Receiving Cost-Based Rate Recovery, 158 FERC ¶ 61,051, 
at p. 8, (Issued Jan. 19, 2017). 
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"... following issues, as raised in prior proceedings, should be addressed: (1) the potential for 
combined cost-based and market- based rate recovery to result in double recovery of costs by 
the electric storage resource owner or operator to the detriment of cost-based ratepayers; (2) 
the potential for cost recovery through cost-based rates to inappropriately suppress competitive 
prices in the wholesale electric markets to the detriment of other competitors who do not 
receive such cost-based rate recovery; and (3) the level of control in the operation of an electric 
storage resource by an RTO/ISO that could jeopardize its independence from market 
participants."25 
 
FERC issued the Western Grid decision in 2010. It issued Order 1000 in 2012. And the above 
policy statement was issued in 2017. So progress has been slow with ATTs as ATS. It does 
appear that battery storage will be the first technology to take advantage of these regulatory 
provisions for rate basing a digitally controlled technology providing transmission services.  
 
ISO Implementation of FERC’s Guidance on ATS and SATA 
In 2017 and 2018 we saw a number of proposals that have been put forward and accepted to 
use storage as a transmission asset (Single-use SATA). The most advanced of these projects are 
within the California Independent System Operator (CAISO). As 
single-use assets, the projects don’t require finalized tariff 
revisions that would govern the market service financial 
compensation mechanisms for Dual-Use SATA assets, which 
CAISO initiated in a stakeholder process in early 2018. 26 These SATA assets clearly fall under the 
FERC Commission’s Orders 890, 1000 and the Western Grid parameters and have moved 
forward as single-use. 
 
In the 2017/2018 Transmission Planning Process (TPP) CAISO identified two Single-use SATA 
projects for inclusion in the plan. They were the Oakland Clean Energy Initiative project and the 
Moorpark project. Each of these projects were hybrids that combined some aspects of a 
conventional upgrade with battery storage and to some extent other distributed energy 
resources (DERs) to provide a complete suite of transmission services to meet an identified 
transmission planning need. The CAISO board of directors approved both of these projects in 
the 2017-2018 TPP in March of 2018.  
 
There has been less progress in either MISO or PJM on moving forward with actual SATA (or 
more generic ATS) projects, however.  
 

                                                        
25 Ibid. 
26 See generally: http://www.caiso.com/informed/Pages/StakeholderProcesses/StorageAsATransmissionAsset.aspx 
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MISO did launch a storage-working group to look at storage as a transmission asset at the end 
of March 2018.27 MISO has indicated that battery storage device 
could be considered in the MTEP Reliability Planning study as a 
transmission solution to an identified transmission issue.  However, 
they state “…there are some challenges that should be addressed 
prior to the development of the MTEP19 Reliability Planning models and associated studies, in 
order to facilitate proper evaluation of these energy storage (ES) device solutions, should they 
be submitted in this upcoming planning cycle.”28   
 
Among issues MISO indicates that need resolution: 

• Project proposal submission details - database technicalities 
• Interconnection requirements and process 
• Planning evaluation considerations / modeling (Includes Cost and Cost Recovery 

consideration necessary to evaluate ESR against alternative transmission asset 
solutions)  

• Functional control / State of Charge  
• Facility retirement  

 
MISO in late November 2018 reviewed a possible phased approach to implementing SATA. It 
proposed proceeding with policy development separated into two phases: 1) Transmission only 
usage (aka single-use); and then 2) mixed Transmission and Market Services operation (dual-
use). Further revisions to the proposal will be presented in late January with additional 
feedback requested at that time. It is unlikely that this SATA review process will produce final 
SATA tariff provisions for either of the suggested phased approached to provide SATA 
developers guidance for submissions to the MISO MTEP (MISO Transmission Expansion Plan) 
until at least late third quarter or even fourth quarter 2019. 
 
In PJM battery storage participates in the regulation market as a generation asset, but a 
number of projects have been proposed that offer the opportunity for 
batteries to participate as transmission assets. As part of the 2016-
2017 RTEP (Regional Transmission Expansion Plan) proposal window 
PJM received two proposals that included battery energy storage 
systems to be used for the provision of transmission services. These proposals included 
constructing a new 230 kV line coupled with a 20 MW/40 MWh battery to relieve congestion 
on the Conastone- Graceton and Graceton-Bagley 230 kV lines. These proposals were ultimately 
not approved as part of the 2016-2017 RTEP planning process.  
 
Currently a cross-divisional team at PJM is evaluating the past, present, and future use of 
Battery Energy Storage Systems (BESS) as a solution to transmission congestion or reliability 

                                                        
27 See: https://www.misoenergy.org/stakeholder-engagement/issue-tracking/energy-storage-as-transmission-reliability-asset/ 
28 Ibid.  
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upgrades. To date there has been no further resolution or progress on moving forward in PJM 
with considering storage as a transmission asset.  
 
The advantage to consumers for this transition to ATS to provide new transmission services is 
that the ever escalating costs of making an aging analog grid work for our dynamic digital world 
can be brought under control with these more cost effective and flexible alternatives to 
transmission grid problems. Land use and environmental impacts can be minimized. And the 
opportunity for stranded costs can be reduced. Developers of those solutions can receive 
relatively guaranteed cost recovery thorough a rate base cost of service recovery mechanism 
spread over all consumers who benefit. This may promote more distributed energy resource 
projects within the distribution system that use ATTs to provide ATS than would be expected 
using the traditional higher risk financial options such as project financing for development. 
This of course is contingent on an equal 
greater number of ATS opportunities 
being available to DER developers than 
opportunities to develop non-ATS based 
DER projects.  
 
We are seeing declining cost curves for 
the Section 1223 technologies, especially 
distributed generation, load control and 
most recently energy storage. In fact, as 
the accompanying graph illustrates, 
battery storage costs have declined by 
over 70% in six years.     
 

 

3. Policy Limitations Regarding the Use of SATA as Economic, Reliability, 
or Policy-Driven Transmission   
 
FERC requires ISOs to evaluate need for new transmission by considering three distinct criteria:  

1. Reliability: Ensure thermal and voltage are not exceeded in NERC-specified outage 
scenarios  

2. Economic: Provide congestion relief and increase access to lower cost generation 
resources 

3. Policy: Enable a state, or region, to achieve a policy objective  
 

Both Alternative Transmission Solutions (ATS) and Storage as a Transmission Asset (SATA) may 
be able to fulfill all three functions, if configured in an appropriate portfolio of projects. 
However, the FERC Policy Statement outlines some specific concerns regarding dual-use SATA 
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to provide economic relief, prompting CAISO to place limits on economic applications, as 
discussed below.  
 
Reliability: 
NERC requires transmission planners to ensure reliable delivery of electricity even under 
specific contingency scenarios (e.g. N-1, N1-1, etc.). Examples of reliability-based transmission 
need include: 

• In the event of a failure of a transmission line, adjacent lines are required to be able to 
continue to serve load while operating safely, remaining within voltage and thermal 
limits; 

• Local voltage is required to remain stable even in case of failure of transmission line 
and may require local generation in order to voltage collapse.   

 
Both ATS, SATA, or a combination thereof, are able to fulfill a reliability need. Local generation, 
augmented with energy storage can reduce local load during peak conditions so that existing 
transmission lines can continue to service the load, even in a failure condition. CAISO drew this 
conclusion when it evaluated four different solutions to meet a reliability need created in 
Oakland, CA and selected a combination of energy storage, behind the meter generation and 
transmission upgrades as the most cost effective solution that meet all of the reliability needs.29 
Additionally, in the 2017-2018 Transmission Plan CAISO selected a combination of upgrades to 
existing transmission combined with energy storage and distributed generation to fulfill a 
reliability need identified in Moorpark.30   
 
As mentioned, FERC made it clear in Western Grid that single-use SATA can receive cost-of-
service compensation to provide transmission services. The CAISO SATA 2018 Stakeholder 
process was intended to develop tariff language governing dual-use SATA specifically for 
reliability applications.  
 
Economic: 
As part of each transmission planning cycle, ISOs run models of the regional and local 
transmission systems to identify locations where congestion is limiting access to lower cost 
generation, thereby creating economic barriers. Via the use of analysis and power flow models 
that include generation facilities, ISOs will determine if new proposed transmission lines change 
the results of the economic dispatch model, thereby increasing access to lower cost generation 
and reducing costs. 
 
From a performance perspective, SATA, either as a stand-alone asset or as part of a portfolio, 
can also serve to reduce congestion on an existing transmission line(s) and increase access to 
lower cost generation resources, thereby fulfilling an economic need for transmission.31 Also, 

                                                        
29 CAISO, 2017 – 2018 Transmission Plan, Board Approved. March 22, 2018. Pg 127. 
30 Ibid, pg 191. 
31 Masiello, R. PhD, Market Design for Congestion Relief With Energy Storage. March, 2016. 
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while not selected by the ISO, projects which include energy storage have been submitted to 
PJM for evaluation as part of PJM’s Market Efficiency (aka economic analysis) transmission 
planning phase.32 
 
In the October 2018 2nd RSP CAISO concluded that storage could potentially meet an economic 
need as a transmission asset, but not if it is “providing market-based services as a competing 
resource inside a constrained area.” (p 12) These conclusions derive from CAISO’s reading of 
FERC’s 2017 policy statement and earlier decisions, which CAISO encapsulates in the following 
principles:  

To consider energy storage as a transmission asset, e.g. providing transmission 
service under cost-of-service rates, the energy storage unit must:  
1) Meet the requirements of providing transmission service — not just “meeting a 
need”; and  
2) There must be a reason to move to cost-of-service transmission rates rather than 
meeting the need with a market resource – which could be storage, preferred 
resources, or even conventional resources. (p 10) 
Regarding (1), the ISO interprets FERC guidance to require the energy storage to be 
the more efficient or cost effective solution to an ISO-identified need by providing 
services such as voltage support or thermal overload mitigation, and in doing so 
increase the capacity, efficiency, or reliability of an existing or new transmission 
facility. Regarding (2), to justify approval of energy storage as a transmission asset, 
there should be compelling technical, operational, or contractual considerations that 
preclude procurement by a load serving entity as a market resource under local 
regulatory authority rules. (pp 10-11) 

And in conclusion, “the ISO notes that the majority of the economic benefits for storage 
projects appear to occur when acting as resources competing against other market resources.” 
(p 12). Without further clarification from FERC, this may remain an area of ambiguity for dual-
use SATA.   
 
Public Policy Requirements:  
FERC requires that ISOs to take into account public policy requirements established by state or 
federal laws or regulations during the transmission planning process. To date, the public policy 
requirement that has been taken into consideration is a clean energy goal or renewable 
portfolio standard, which may require a new transmission line in order to access generation 
from solar, wind or hydro. However, an increasing number of states are creating policy 
objectives specific to energy storage, similar to California’s 1300 MW target. For states that 
have taken that action, via legislative or regulatory initiative, it may be appropriate for the ISO 
to take the energy storage public policy objective into account as part of the transmission 
planning process – either single or dual-use SATA. Although CAISO indicated it is open to 
considering storage as a solution to a policy-driven need, the 2nd RSP does not discuss this 

                                                        
32 PJM Transmission Expansion Advisory Committee, Market Efficiency Update. April 13, 2017. Pg 118 
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possibility. In practice, policy-driven transmission solutions have been for the purpose of 
transporting renewable power from distant generation sites to load centers. 
 
 
 

4. Summary of Key Issues Regarding “Single-use” SATA Implementation 
 
Single-use SATA — where the SATA resource is compensated and utilitzed 100% as a 
transmission asset with no market participation opportunity — was excluded from the CAISO 
2018 SATA Stakeholder process. This was driven by the Western Grid order which CAISO 
believes is determinative of the single-use SATA issue. However, there are some key 
considerations that are unique to SATA, and relevant to both single-use and dual-use 
applications; specifically: 
 
Applicable technologies 

- CAISO’s proposals have not said much about storage technology types, but it has been a 
standard principle at CAISO to state performance requirements for a SATA resource in a 
technology neutral or “agnostic” manner so that any storage technology able to provide 
the needed performance would be eligible to be selected to meet the transmission 
need. The one important operational characteristic from CAISO’s perspective would be 
the ability of the resource to transition smoothly and instantaneously between charging 
mode (withdrawing power from the grid) and discharging mode (injecting power into 
the grid), which tends to exclude traditional pumped-storage hydro because it requires 
a dead time for switching between modes.    

 
Interconnection process 

- CAISO currently manages an interconnection queue and study process for new 
generation and storage facilities, the Generator Interconnection and Deliverability 
Allocation Procedures (“GIDAP”).33 CAISO also oversees to a limited extent the 
transmission interconnection processes managed by each of the participating 
transmission owners (PTOs) with respect to new transmission facilities connecting to 
their existing facilities. For a single-use transmission asset CAISO clearly intends to use 
the transmission interconnection process, and, as elaborated in the next section, also 
intends to apply that process to a dual-use SATA resource, provided the resource is 
“right-sized” to meet the transmission service need and no larger; a desire by the 
resource developer to over-size the asset would trigger a requirement to enter the 
GIDAP queue.   
 
 

                                                        
33 See CAISO Tariff Appendix DD: 
http://www.caiso.com/Documents/AppendixDD_GeneratorInterconnection_DeliverabiltyAllocationProcess_asof_
Mar11_2018.pdf  
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Cost allocation based on point of interconnection  
- Under the CAISO tariff the costs of a transmission facility that is “regional” (i.e., rated 

200 kV or above) are allocated to the entire CAISO transmission planning region, 
whereas the costs of a facility that is “local” (i.e., rated below 200 kV) are allocated to 
the service area of the PTO to which the facility is connected. The introduction of 
alternative transmission solutions such as SATA has not prompted reconsideration of 
this principle. (Though some stakeholders questioned it during the SATA initiative; see 
further discussion below.) The main argument for retaining the current cost allocation 
methodology is that the transmission needs that storage can address will often be 
related to constrained local load pockets. The benefits of the facility would be primarily 
local. This would be consistent with FERC’s primary cost allocation directive to aligning 
costs with benefits. (See further discussion in the next section.)  
 

Competitive solicitation for a transmission solution 
- One related aspect of the regional-local distinction is that regional transmission 

solutions are open to competitive bidding by third party transmission developers to 
build, own and operate the asset, whereas local solutions are “direct-assigned” to the 
PTO to whose system the facility will connect. In some instances the CAISO may 
determine that the underlying need could be met by either a regional (> 200 kV) or local 
(< 200 kV) solution, in which case CAISO will conduct a competitive solicitation. Thus far 
CAISO has not indicated an intention to revisit this policy in conjunction with opening up 
the possibility of a single-use or dual-use SATA resource. 
 

Degradation / O&M costs 
- Degradation, O&M costs: O&M costs are typically included in the transmission revenue 

requirements (TRR) associated with a transmission asset. For a single-use SATA resource 
there is no obvious reason not to apply the same treatment to a storage device such as 
a battery that is subject to degradation over time due to charge-discharge cycling. This 
becomes an issue in the dual-use application because of the need to allocate portions of 
the degradation costs to the transmission uses and the market uses, respectively.   

 
Settlement for Power Consumed and Produced in Performing Transmission Service 

- A single-use or dual-use SATA resource will consume power for charging and will 
discharge power in performing its transmission service. Although these energy 
quantities are not transacted in the market, that does not mean they should not be 
settled at appropriate market prices, just like “uninstructed imbalance energy” (UIE) 
output of a generator that is not following a CAISO schedule or dispatch instruction. The 
energy still contributes to system supply-demand balance and affects market prices. 
Some stakeholders have suggested this energy should be ignored and dealt with as 
“unaccounted for energy” (UFE) which is socialized across all LSEs, but one could argue 
that the market value of the energy should be tracked for incorporating into TRR via a 
balancing account. CAISO has not yet taken a position on this question.   
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Station Power  
- “Station power” is the term for electricity consumed by a generating or storage resource 

to meet on-site needs of the facility; it is classified and settled as retail energy 
consumption. For a conventional generator it’s easy to measure because whenever the 
meter at the point of interconnect (POI) indicates consumption it is entirely station 
power; at other times the generator is supplying its own station power needs and is not 
financially settled. But for a storage device it’s more complicated because the resource 
will consume grid energy both for station power (retail) and for charging for later 
injecting power into the grid (wholesale), which means these two components of 
metered consumption need to be separated.  

- Because station power is deemed retail consumption, during 2016-17 CAISO 
collaborated with the CPUC to clarify station power rules for storage facilities, which 
culminated in a CPUC decision in April 2017. The practical implication of that decision is 
that a storage device would probably be subject to retail station power charges only 
when in “idle” mode, i.e., not responding to a dispatch instruction to either charge or 
discharge energy. The CAISO tariff defers to the local regulatory authority (LRA, i.e., the 
CPUC or relevant municipal governing body) to set the appropriate measurement and 
treatment of station power. There was no indication in the CAISO SATA initiative that 
this policy might be revisited.  

 
Transmission Planning Process evaluation of alternative solutions   

- The CAISO’s responsibility under its tariff is to determine the most cost-effective 
solution to an identified transmission need. In the traditional situation where all 
potential solutions are conventional transmission assets there are some common 
properties that do not figure into the cost-effectiveness comparison, e.g., the expected 
life time of the asset. This became a question in the SATA initiative because 
conventional transmission assets are typically evaluated assuming 40-50-year life time, 
whereas battery storage will likely have a 10-year life after which battery cells need to 
be replaced. This introduces a novel comparison variable into the cost-effectiveness 
assessment, requiring a need to compare assets with shorter and longer life times in a 
manner that is both equitable and consistent with maximizing cost effectiveness of the 
preferred solution.  

- On this question some stakeholders expressed concern that an asset with a life time 
shorter than the normal 40 years for conventional transmission would be viewed as 
inferior on this account. The counter argument was that a shorter life time is actually 
advantageous during a period of rapid transition in the industry for the option value; 
i.e., a 10-year battery life affords system planners greater flexibility to consider 
alternatives that might be better suited to grid conditions in the future, rather than be 
locked into a 40-year asset. This point is especially relevant with the rapid growth of 
distribution-connected energy resources, both on the customer side and the utility side 
of the meter, which can reduce the need for transmission upgrades. As case in point, 
the CAISO 2018 transmission plan identified $2.6 billion of cost reductions due to 
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elimination or downsizing of transmission upgrades that had previously been found 
needed and approved.  

- To resolve this question, the CAISO’s October proposal offered three variants of the pro 
forma SATA agreement with different term lengths of 10, 20 and 40 years.  

- Because the detailed process whereby CAISO evaluates alternative solutions in the 
transmission planning process was not in scope, there may be other elements of the 
technical or financial comparison of SATA versus conventional transmission solutions 
that will need to be examined in a future stakeholder initiative. The term length 
question was the only such elements to be considered in the SATA initiative.  

 
CAISO visibility and control of the SATA resource  

- Fundamental to the CAISO’s core function is the operational control of all assets and 
facilities the comprise the grid for which it is responsible under FERC regulation. The 
CAISO tariff Appendix A defines Operational Control as follows:  

The rights of the CAISO under the Transmission Control Agreement and the CAISO 
Tariff to direct Participating TOs how to operate their transmission lines and 
facilities and other electric plant affecting the reliability of those lines and 
facilities for the purpose of affording comparable non-discriminatory 
transmission access and meeting Applicable Reliability Criteria. 

- Thus, once a storage device or any other facility becomes a transmission grid asset, it is 
subject to CAISO operational control. This is true both for a single-use SATA resource 
and for a dual-use SATA resource when serving its required transmission function.  

- Further complexity arises because a storage device has features and characteristics that 
distinguish it from conventional transmission assets. For example, if its transmission 
function requires it to inject real power into the grid at a specific rate upon an 
instruction from CAISO, the duration of its injection at that rate will depend on the 
amount of energy it has stored, its “state of charge” (SOC) at the time of the CAISO 
instruction. Therefore management of the SATA resource’s SOC will be a key element of 
the CAISO’s operational control.  

- The matter of visibility and control is also central to the CAISO’s decision in scoping the 
SATA initiative to exclude consideration of distribution-connected SATA resources, 
because such a resource would be “connected to the transmission system through 
facilities the ISO does not have visibility to, or operational control over.” (2nd RSP p 11).  

 
 
Contractual relationship between CAISO and SATA resource owner  

- One important innovation developed in the SATA initiative was to outline a new 
contractual relationship between the CAISO and the SATA resource owner-operator. Up 
to now, the owner of transmission assets who turns those assets over to CAISO 
operational control to be part of the CAISO grid becomes a participating transmission 
owner (PTO). All PTOs are parties to a single agreement call the transmission control 
agreement (TCA) which lists the specific assets being turned over and specifies the 
responsibilities of the parties. Initially all the PTOs were transmission-owning utilities 
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with a load service area; i.e., the investor-owned utilities and several municipals. Then in 
the early 2000s the CAISO began to approve transmission upgrades and additions built 
by third party developers and owners, so today the TCA includes some PTOs that do not 
have service areas. Nevertheless, all owners of transmission assets in the CAISO grid are 
PTOs, and whenever new facilities or new PTOs are added, a revised TAC must be 
executed by all existing PTOs and filed with FERC.  

- In contemplating SATA, for either the single-use or dual-use case, the question was 
raised as to whether the SATA owner should become a CAISO PTO, or whether an 
alternative arrangement would be preferable and feasible. Over the course of the 
initiative, CAISO proposed and parties generally agreed that a new special purpose pro 
forma contract would be preferable. The new contract would include specific 
operational, interconnection and other requirements relevant to storage devices and 
would avoid the need for an all-parties update of the TCA. The proposed new contract is 
outlined in Appendix 9.1 of the October 2nd RSP.  

 

5. Summary of Issues Associated With “Dual-use” SATA Implementation 
 
FERC’s January 2017 storage policy statement identified three concerns that must be addressed 
to allow a storage device to provide “dual-use” service as both a transmission asset and a 
wholesale market participant, such that it earns a portion of its total costs through the 
regulated TRR/TAC structure and the rest of its compensation through the wholesale market. 
The three concerns identified by FERC are:  

1) The potential for combined cost-based and market-based rate recovery to result in 
double recovery of costs by the electric storage resource owner or operator to the 
detriment of the ratepayer;  

2) The potential for cost recovery through cost-based rates to inappropriately suppress 
competitive prices in the wholesale electric markets to the detriment of other 
competitors who do not receive such cost-based recovery; and  

3) The level of ISO control over the operation of an electric storage resource could 
jeopardize its independence as the market operator.  

 
The CAISO framed its SATA initiative to focus on these three concerns, but these led into 
several more detailed questions. The two biggest issues to emerge in the initiative were: 
o Whether the CAISO could determine reliable future time periods when a SATA resource 

could be released from transmission service to participate in the market34; and  

                                                        
34  This particular issue and the discussion throughout the SATA initiative are based on the concept that the 
dual-uses of a SATA resource would be “time-differentiated”; i.e., the entire resource would function as a 
transmission asset some of the time and as a market resource at other times. This is in contrast to “capacity-
differentiated” dual-uses, where a portion of the facility’s capacity is dedicated to transmission service and 
another portion to market participation. The challenge for the capacity-differentiated model is that the resource 
could no longer be right-sized to meet the transmission need, but would have to include additional capacity for the 
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o How to estimate the market revenues a SATA could earn to offset ratepayer costs, who 
should perform the estimation, and who takes the risk (or gets the benefits) of actual 
revenues falling short of (or exceeding) the estimate? These questions led CAISO to consider 
several different compensation models for a SATA resource, discussed below.  

 
These two were not the only issues the SATA initiative set out to address, however; the other 
issue are also discuss below.  
 
Releasing a SATA resource from transmission service to participate in the market 
In its discussion of 3rd concern in the policy storage statement, FERC noted that ISO 
independence could be preserved if the ISO could clearly distinguish time periods (e.g., hours, 
days, seasons) when the resource would be free of transmission service responsibilities and 
allowed to participate in the wholesale market, and the resource owner/operator were in 
control of the bidding and operation of the resource during the market participation time 
periods. Thus the question became how to determine such time periods. Unfortunately the 
SATA initiative did not yield useful resolution of this question.  
 
CAISO started with the idea of specifying regular, predictable periods (hours, days or seasons) 
when it could release the SATA resource from the provision of transmission service  and, with a 
high degree of probability, recall the resource for transmission service under extreme or 
emergency conditions. But soon in the stakeholder process CAISO’s determined it could not 
accurately model or predict such periods in the future. Thus if a SATA developer wants to 
estimate its market revenues over say 10 years in order to finance an asset under less than full 
cost recovery through the TRR/TAC mechanism, it would have no certainty as to how many and 
which hours annually it could participate in the market.  
 
The next approach CAISO considered was to provide 1-day or 2-day advance notice to the SATA 
resource that it could participate in the market for all 24 hours of a given day, based on the 
CAISO’s forecast of system conditions for that day. Because CAISO expected that most instances 
of SATA meeting a transmission need would be for a reliability project to ensure power delivery 
into a constrained load pocket, the proposed test was simply a load forecast for the constrained 
area. This line of inquiry then got more complicated because in most instances, a reliability 
need for a constrained area is defined in terms of responding to contingency events which by 
definition are not predictable. Thus CAISO determined that the best it could do would be 
provide day-ahead notification, after running the day-ahead market and seeing which other 
resources would be online, that the SATA resource can participate in all 24 hours of the next 
day’s real-time market. Unfortunately, by allowing only real-time market participation and 

                                                        
market function, and this capacity addition would trigger a requirement to participate in the GIDAP, the CAISO 
generator interconnection queue, which adds considerable time, cost and complexity to the interconnection 
process. This model also introduces operational concerns for a storage facility because of its limited energy storage 
capacity such that its SOC is crucial to its ability to provide required transmission service. Its market participation 
could make it unable to meet its required SOC when it switches to performing transmission service.  
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precluding SATA participation in the day-ahead market where ancillary services are procured, 
this last approach would severely limit the SATA’s potential market earnings.  
 
CAISO received numerous stakeholder comments urging the CAISO to find a way to allow day-
ahead market participation and ancillary service earnings by a SATA resource, but at the time 
CAISO announced its suspension of the initiative on 1/14/19 there was no resolution to this 
matter. It remains a crucial question for enabling dual-use SATA.  
 
Estimation of market revenues in the planning process 
The underlying hypothesis of the dual-use SATA initiative is that ratepayers can pay less for 
transmission upgrades compared to traditional transmission solutions if a SATA resource can 
meet the identified transmission need and offset some of its costs by earning wholesale market 
revenues. Since the CAISO’s responsibility in transmission planning is to determine the most 
cost-effective solution for a need, the result can depend on the estimated value of market 
revenues the SATA can earn in its life time. In a case where storage is already the most cost-
effective solution without market revenues, there is no problem to justify the selection of the 
SATA resource. But where market revenues would make the difference between storage or 
conventional transmission, that estimate is crucial.  
 
Another consideration on this question is the timing of the decision to adopt the storage 
solution. The CAISO’s planning process typically calls for the CAISO to select the preferred (i.e., 
most cost-effective) solution at the end of Phase 2 of the TPP, when CAISO submits its plan to 
its Governing Board for approval. Thus if the storage solution would require market earnings to 
make it the preferred solution, CAISO planners would have to estimate the amount of future 
market earnings. But as discussion of the previous point revealed, CAISO is not able to predict 
how many hours in future years the SATA resource would be able to participate in the market, 
much less the amount of revenues it could earn. This uncertainty would tend to lean CAISO to 
recommend the SATA solution only when it would be preferred without reliance on market 
revenues. But in that case, the hypothesized ratepayer benefit of the dual-use model would not 
materialize.  
 
Alternatively, at least where a regional solution (>200 kV) is required, CAISO could defer 
selecting either the storage or the conventional transmission solution and move into Phase 3 of 
the TPP, the competitive solicitation. In that process a SATA developer could bid a competitive 
cost that makes the SATA solution the preferred solution, with the developer taking the risk (or 
earning the additional profits) of the actual market revenues falling below (or above) the 
estimate on which the developer based its bid. Again, the challenge is how the developer could 
estimate market revenues with some confidence without a reliable forecast of the amount of 
hours the resource can participate in the market.  
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Alternative compensation models in the most recent CAISO proposal 
In light of the challenges just discussed CAISO proposed several compensation models for a 
dual-use SATA solution. As of the last CAISO proposal before it suspended the initiative (the 
Second Revised Straw Proposal dated 10/23/18) these were the alternatives on the table.  
 

1. Full cost-of-service based cost recovery with energy market revenue crediting to 
offset ratepayer costs. 
 
2. Partial cost-of-service based cost recovery with no energy market revenue crediting; 
i.e., a portion of the SATA resource’s cost is guaranteed, and the owner is at risk for any 
market revenue shortfall and gets to keep any market revenue excess. 
 
3. Full cost-of-service based cost recovery with partial market revenue sharing between 
asset owner and ratepayers. This option is intended to offset the asset owner’s risk 
under option 2 while providing stronger incentives for market participation than option 
1.  

 
CAISO asserts that all three of these options address FERC’s concern about double recovery of 
costs so long as the resource owner bears any increased maintenance costs incurred due to 
market participation (under options 2 and 3; not an issue for option 1).  
 
One CAISO concern with option 1 is that the asset owner has no incentive to participate in the 
market since ratepayers get 100% of any market revenues. For this reason CAISO is proposing 
to apply a “must-offer obligation” (MOO) for SATA resources that elect option 1. The CAISO 
tariff currently imposes a MOO on supply resources designated for Resource Adequacy (RA) by 
a load-serving entity, compliance with which is a stipulation of the resource’s bilateral RA 
contract with the LSE. The MOO requires that the RA resource offer into the CAISO day-ahead 
and real-time markets to be optimized by the market algorithm. Although the application to 
SATA would be a novel use of the MOO, it is a reasonable requirement given the fact that the 
SATA resource is guaranteed 100% cost recovery and absent the MOO would have no incentive 
to try to earn market revenues to offset ratepayer cost.  
 
CAISO was ambivalent about retaining option 2 due to the challenges described above with 
predicting the potential market revenues the SATA resource could earn. CAISO suggested that 
no SATA developer would ever choose this option because of the risk of market revenue 
shortfall. Some parties in their comments offered ideas for how the risk could be shared 
between ratepayers and the SATA developer, but these would require the CAISO to offer a 
baseline estimate of future market participation hours with compensation to the SATA if the 
amount of hours had to be reduced subsequently, and CAISO was not willing at this time to 
commit to such an arrangement. Still, several parties argued for retaining option 2 and CAISO 
agreed but expressed the view that it would not likely be used in the foreseeable future.  
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For option 3 the leading issue was how to split any net market revenues between the SATA and 
ratepayers. CAISO’s 2nd RSP proposed that it would not apply an ex ante rule or formula for the 
split but would consider it as a factor in the competitive solicitation in phase 3 of the TPP. 
 
CAISO control of a SATA resource when it performs transmission services 
This matter is essentially the same as described for the single-use SATA discussed above. During 
hours when the SATA provides transmission service it must comply with the same CAISO 
visibility and control requirements as the single-use SATA, but when it participates in the 
market the CAISO should have no operational control, consistent with FERC’s policy statement.   
  
Inappropriate suppression of wholesale market prices 
For options 2 and 3 CAISO argued that this should not be a problem if the SATA resource 
incorporates all its market participation costs into its market bids. In particular, parties and 
CAISO generally agreed that market participation would impose additional O&M costs on the 
resource due to increased charge/discharge cycling, and that if the SATA resource is forced to 
bear these costs — i.e., cannot include them in the ratebase portion of its compensation — 
then it would incorporate them in its bids. A potential problem arises with respect to option 1 
where the SATA owner is indifferent to market participation, simply complies with the CAISO 
MOO, and recovers 100% of its O&M costs through the TRR/TAC. In this case the CAISO would 
need to specify bidding rules that balance the goal of maximizing ratepayer benefits from 
market participation with FERC’s concern about market price suppression. At the time the 
CAISO suspended the SATA initiative in January 2019 this remained an open question.    
 

 

6. Updating Transmission Planning Processes to Enable SATA  
 
The FERC-jurisdictional transmission planning processes conducted or coordinated by ISOs and 
RTOs typically contain provisions for parties to submit and the ISO/RTO to evaluate alternative 
transmission solutions (ATS) or non-wires solutions (NWS). Given the relatively low adoption 
and implementation of such alternatives to date, however, some process enhancements are 
clearly needed to create an effective arena for the wide and expanding range of technologies to 
provide the most cost-effective solutions to address transmission planning needs. Most of the 
suggestions below apply to both single-use and dual-use SATA resources, not only to the dual-
use scenario. Actions that can be taken by an ISO are discussed in this section, and those that 
can be taken by FERC are discussed in the next.  
 
First, the planning process must provide sufficient information on the needs identified in the 
planning studies and the performance requirements an acceptable solution must meet. In the 
CAISO’s process, CAISO also provides the transmission solutions proposed by the PTOs for all 
identified reliability needs, which provides at least one reference point for comparing costs and 
needed services. If a transmission need allows dual-use possibility, the planning information 
should also describe the grid conditions and time periods when the resource could be released 
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from transmission service to earn revenues from market participation or bilateral contracting. 
As the CAISO SATA initiative revealed, this last requirement is challenging and would benefit 
from research.  
 
Second, there must be sufficient time following the ISO/RTO’s provision of the planning needs 
information for parties to develop alternatives and submit them for evaluation. The CAISO TPP 
affords two quite different opportunities. First is the “open window” for submitting ATS ideas 
(not fully developed proposals) following CAISO’s presentation of reliability needs. The CAISO 
planners are required to consider whether these submitted ideas could be a viable alternative 
to a conventional transmission solution. If the solution will be directly assigned to an existing 
PTO (i.e., the need is “local” and therefore not open to competitive solicitation), this window is 
the only opportunity to submit alternatives for consideration.  
 
The second opportunity in the CAISO TPP is the competitive solicitation for third-party 
developers to bid to build, own and operate regional transmission solutions. At this point a 
party who wants to propose a SATA resource or other alternative has to formally bid into a 
competitive process and establish their qualifications to successfully build the project on time 
and operate it as a transmission asset for its expected lifetime. For regional solutions, the time 
frame the CAISO process provides seems adequate, as several third-party projects have been 
accepted, although none of them have involved SATA or other non-conventional alternatives 
thus far.   
 
Third is the clarity and transparency of the criteria the CAISO planners will apply to evaluating 
alternative solutions. As noted earlier, one criterion raised in the CAISO SATA initiative was the 
expected lifetime of the asset, which will be different for different types of storage. Beyond 
that issue, however, there was no discussion of the TPP evaluation process and criteria. We 
believe this general area — how to properly compare the costs and benefits of SATA and other 
ATS against conventional transmission solutions — would benefit from research to develop 
appropriate transparent methods.  
 
Fourth is the need for methods to estimate potential market revenues for a dual-use asset. This 
has two flavors corresponding to the direct-assigned local solutions and the competitively 
procured regional solutions. In the case of direct assigned local transmission needs, the PTO to 
whose system the solution will connect is the entity designated to build, own and operate the 
solution asset(s). At this point we expect based on the CAISO’s 2nd RSP that Option 1 will be 
used as the compensation model, i.e., guaranteed 100 percent cost recovery with net market 
revenues offsetting ratepayer costs and a must-offer obligation to make the resource available 
to the CAISO market whenever CAISO can release it from transmission service. In this case the 
CAISO planners must estimate future net market revenues to determine if the SATA solution is 
the most cost effective, and any variation in actual market revenues from the estimate become 
a risk for ratepayers. This is unless the SATA resource is the most cost effective solution at full 
cost, without market revenues. In which case estimating market revenues is not needed to 
select the SATA solution. 
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In the case of competitively procured regional solutions, the ideal approach in terms of cost 
reduction for ratepayers would be for competing developers to formulate their own estimates 
of future market revenues and use these estimates to reduce their bid cost in the procurement 
process. With this approach, ratepayer cost exposure is specified up front. The developer takes 
the risk of earning less market revenue than estimated.  And they also completely retain any 
revenues in excess of the estimate. As described earlier, however, the CAISO planners are not 
able even to predict the amount of hours the SATA resource will have available in the future for 
market participation. This makes revenue forecasting practically impossible. We believe this is 
one of the most crucial areas for further work if dual-use is to become a ratepayer-beneficial 
reality. It is worth an ISO wide workshop, if not a technical conference by FERC.  
 
Finally, we note that the CAISO TPP is concerned only with transmission upgrades and new 
additions, not with refurbishment of existing assets that reach the end of their life spans. These 
investments have amounted to hundreds of millions of dollars in the CAISO footprint in recent 
years, but they do not go through the TPP. Admittedly, this has probably never been a concern 
in the past because load was always growing, so one would never consider downsizing existing 
transmission capacity. There were no compelling alternatives to refurbishing old assets with the 
same old types of equipment. But now the landscape has changed. CAISO has already been able 
to reduce costs of new transmission by $2.6 billion through eliminating or downsizing projects 
that were previously approved, mainly due to growth of local resources offsetting the need for 
transmission upgrades. It is time to review refurbishment investments in the TPP and to 
determine the most cost-effective way to address the retirement of assets near the end of their 
functional life considering the possibility of SATA or other ATS. 
 
The destruction caused by recent wildfires in California suggests another reason to address 
maintenance or refurbishment investment through the TPP. Consider, for example, a rural 
community in an area of significant fire risk served by an aging transmission line through a 
forested corridor. Considering both fire risk and cost, a preferred solution may be to develop a 
local microgrid to meet the community’s electricity needs with an island architecture, rather 
than refurbish the transmission line serving the community. Similar considerations would apply 
to areas at risk from hurricanes, earthquakes and other natural disruptions. The ever-expanding 
capabilities and ever-declining costs of new technology options, with the rising concerns about 
resilience, suggest that aging transmission assets should not automatically be replaced without 
careful consideration of alternatives that may better achieve 21st century needs and objectives. 
 

7. Rethinking Transmission Planning 
 
The two FERC orders that outline the transmission planning process, first defined by FERC in 
2007 with Order 890 and later refined in 2012 with Order 1000, contemplated a robust, 
transparent and open stakeholder driven series of actions, ideally overseen by an independent 
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planning entity, that were intended to produce least-cost transmission solutions which 
optimized the efficiency of the transmission grids of our country.   
 
One could expect that this vision, as expressed by the Orders, would not happen overnight. 
Certainly, in 2012 many ATS were not sufficiently economic or technologically robust to 
effectively compete on cost or reliability terms with traditional transmission infrastructure 
solutions. It is also true that the dynamic communications and control systems hardware and 
software largely did not exist or was not sufficiently cost effective in 2012 to enable grid 
operators to control these technologies in a manner required to provide the reliable 
transmission services that they are capable of providing.  
 
Today this is not the case. Not only are these technologies commercially proven, reliable and 
cost competitive with traditional transmission infrastructure solutions, but the dynamic 
communications and control technology necessary to enable a grid operator to use them to 
provide transmission grid services is commercially available. In addition, the suite of Advanced 
Transmission Technologies (ATT) that are capable of providing ATS is expanding. Recent 
additions to commercially proven ATT include technologies that can provide flow control, 
voltage control, real time line rating to name a few. These technologies are in addition to the 
ATS discussed in the previous two papers in this initiative such as storage, distributed 
generation and load control. And even though these additional ATTs do not have the multi-use 
optionality to provide market as well as transmission services such as ATS like storage, all of 
these new ATT technologies, like ATS, are dynamic in that they can be controlled in real time by 
the grid operator. And these technologies can provide traditional transmission services such as 
congestion relief and reliability support generally at less cost than traditional transmission 
infrastructure and can, in fact, substantially increase the capacity utilization of existing 
transmission systems. Yet in 2019, as the work in this initiative demonstrates, few of these 
dynamic, cost effective solutions, either ATS or this newer class of ATT, have been incorporated 
into the transmission planning processes of any regional planning entity under Order1000. 
 
Recognizing that the transmission planning is divided across many entities, where there is an 
ISO/RTO, it is particularly challenging to figure out how to best motivate adoption of new 
solutions and approaches. ISOs identify the need for transmission. PTOs, third parties or the ISO 
planners offer solutions, from which the ISO selects and approves the preferred solution based 
on estimated costs. Final costs are approved by FERC once the project is in service, in a process 
that is separate from selection. Local commissions approve the siting and may look to evaluate 
alternatives, disconnected from the project selection process or the cost approval. Observing 
this process has led this team to note the following: 
 

- There is no value placed on flexibility: Every ISO strives to find “right sized” solutions. 
However, in an environment of dramatically changing load peaks, profiles, generation 
mix and location, where the ISO is limited to picking from 40-year assets, the process is 
almost designed to ensure there will be stranded asset cost in the future. There is a 
clear cost to ratepayers for over designing transmission solutions and creating stranded 
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assets, but no means of determining an “option value” benefit to shorter-term solutions 
that provide the ISO with greater flexibility and minimize stranded asset risk. In the 
CAISO SATA process, the ISO took a step in the right direction and created the 
optionality to request a 10, 20, or 40-year contract.  
 

- Interconnection-based cost allocation rule may need to be reevaluated: The cost of a 
transmission solution is either recovered across an entire region or locally based on the 
point of interconnection. Meaning, in the CAISO case, that an asset that interconnects at 
high voltage (i.e. >200 kV) is allocated across the entire transmission region, typically the 
entire ISO footprint. An asset that interconnects at low voltage (<200kV) is allocated 
locally, typically the service area of the participating transmission owner. This practice is 
consistent with FERC’s policy to allocate costs to parties that benefit, with a high/low 
voltage interconnection point used as a simplifying rule. Yet, this has the net effect of 
placing projects that connect at lower voltage at a disadvantage since their costs are not 
spread across an entire region, even though that project may be solving a need that 
would have otherwise been solved with a high-voltage transmission line.  
 

- Expanding competitive solicitation process: Competition is typically viewed as a means 
to ensure cost competitiveness and encourage creativity. In practice, only a very small 
percentage of transmission projects are competitively bid. Most transmission projects 
are directly assigned to the PTO, or fall under the category of refurbishment. It is only 
the larger, and most expensive projects that are competitively bid. A lack of competition 
perpetuates the status quo. Clearly running competitive solicitations is expensive, but 
much more could be done to ensure competition is encouraging innovation and the 
pursuit of cost effective solutions. 
 

- No loading order for transmission solutions: There are a broad range of technologies 
that can improve the performance of existing transmission infrastructure that are 
completely underutilized today. One solution may be to create the equivalent of a 
“loading order” for transmission, identifying the types of technologies that must be 
considered first, before new transmission can be considered.  

 
Here are a number of additional recommendations to encourage the wider spread 
incorporation of ATS and ATT into the planning solution set of transmission planners:  
 
 For FERC: 

• Convene a joint Technical Conference on Order 1000 and on Order 679 
(Transmission Incentive Rule) to examine the structure, nature, and focus of current 
transmission planning processes and practices including: 
o Consistency with the intent of Order 1000 
o Relationship of the process to and success of the process in: 

§ Proposing/evaluating/selecting cost effective solutions to planning 
problems 
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• History/practice/issues 
§ Proposing/evaluating/selecting solutions that optimize efficiency of the 

grid 
• History/practice/issues 

§ Incorporating ATT in planning as ATS 
• Evaluating ATS as cost effective efficient transmission planning 

solutions 
o Evaluation criteria 

§ Costs and Benefits of ATS 
§ Full value of ATS 

• Dynamic operation 
• Risk mitigation 
• Mobile technologies 

o Inappropriate comparative criteria to traditional solutions 
• Barriers to their incorporation 

o Process issues 
o Financial issues 
o Operational/Technical issues 

• How FERC can overcome those barriers 
o How may/do incentives under Order 679 relate to ensuring the 

proposal/evaluation/selection of ATS in the transmission planning process 
• Develop a NOPR to modify Order 1000 and Order 679 as necessary to implement 

recommendations from Technical Conference 
 

For ISOs and Regional Planning Entities 
• Review planning process for consistency with Order 1000 ATS requirements: 

o History of ATS solution proposal/evaluation/selection 
o Technical/operational issues in proposal/evaluation/selection of ATS 
o Examination/identification of bias in proposal/evaluation/selection of 

ATS relative to traditional solutions 
• Convene stakeholder process to propose removal of determined planning process 

bias to proposal/evaluation/selection of ATS solutions 
• Review modeling capabilities and forecasting methods within your ISO and among 

ISOs to determine what tools are necessary to effectively incorporate ATS and ATT 
into your transmission planning solutions 

 
For Stakeholders and Developers of ATT/ATS 
• Petition FERC for Technical Conference and NOPR on Order 1000 and ATT/ATS 
• Engage in RTOs and Regional Planning Authorities requesting review of Order 1000 

planning processes and issues related to ATT/ATS.  
• Submit ATT/ATS proposals into regional planning processes as alternatives to 

traditional transmission planning solutions 
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8. SATA “Report Card”  
 
The 2018 CAISO stakeholder process produced a significant number of issues associated with 
SATA that any ISO will need to resolve in order realize real and robust participation of 
developers with SATA and eventually ATS project proposals. The following table summarizes 
the key issues and provides a qualitative, stop-light style report card based on the CAISO’s 2nd 
RSP. Additional information following the table summarizes the rationale for the qualitative 
score. For dual-use SATA, the qualitative score is based on the regulatory design outlined in the 
2nd RSP.  
 
 

Category Criteria Applicability CAISO 
Qualitative 

Score 

Rationale 
Single Use Dual Use 

1.0 
Compensation 
model and 
SATA 
financeability 

1.1 Clear 
compensation model  

N/A, std 
cost of 
service 
model 

Yes  Includes multiple  clearly 
defined compensation 
models  

 1.2 Predictable and 
financeable market 
revenues 

N/A Yes  Developer can choose 
full cost recovery option 

 1.3 Financeable pro-
forma contract  

N/A Yes TBD Contract terms not yet 
fully developed 

 1.4 Compensation 
model that doesn’t 
allow double 
compensation  

N/A Yes  Time-differentiated 
services approach  

 1.5 Option to make 
whole if asset is used 
outside of expected 
contractual terms 

N/A Yes  Only exists for cost of 
service option, CAISO 
unwilling to make whole 
in competitive option 

2.0 Ratepayer 
cost 
minimization 

2.1 Access to Energy, 
Ancillary Services and 
Capacity/RA markets  

N/A Yes  Dual-use SATA only has 
access to real-time 
energy market 

 2.2 Allowing shorter-
term contracts than 
the standard 40-years, 
minimizing risk of 
stranded assets 

TBD Yes  10, 20 and 40 year 
contracts allowed 

3.0 Ability to 
Design Right-
Sized SATA 
Solution  

3.1 Clear evaluation 
criteria for SATA 
versus wires-based 
solutions  

Yes Yes  Review of and changes 
to CAISO TPP were 
outside the scope of 
SATA 
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 3.2 Clarity on process 
for estimating market 
revenues during TPP 
evaluation process 

N/A Yes  Changes to CAISO TPP 
were outside the scope 
of SATA 

 3.3 Adequate 
information to design 
SATA based solution 
(e.g. duration of 
expected voltage or 
temperature violation, 
etc.) 

N/A Yes  Changes to CAISO TPP 
were outside the scope 
of SATA 

4.0 Operations 4.1 Operational 
procedures in place to 
ensure SATA is 
available when needed 
as transmission asset, 
i.e. the ability to 
predict when asset can 
be released  

N/A Yes  One of the reasons the 
CAISO SATA process was 
suspended, awaiting 
guidance from ESDER-4 

5.0 
Interconnection 

5.1 Clear 
interconnection 
process, transmission 
vs generation  

Yes Yes  Both dual and single use 
go through the 
transmission 
interconnection process 
if “right-sized” 

6.0 ISO 
functional 
control of asset 
and ISO  
independence 

6.1 ISO visibility and 
control of asset  

Yes Yes  SATA process is 
restricted to CAISO 
controlled grid to ensure 
the ISO would have 
visibility and control. The 
SATA process did not 
explicitly address 
distribution connected 
assets.  

 6.2 ISO independence 
not compromised by 
managing state of 
charge while asset 
participates in market 

N/A Yes  ISO controls state of 
charge only when asset 
operating as 
transmission, not during 
market participation 

7.0 Avoiding 
price 
suppression  

7.1 Compensation and 
dispatch models 
ensure asset cannot 
bid artificially low 
prices when 
participating in market 

N/A Yes  One of the reasons the 
CAISO SATA process was 
suspended, awaiting 
guidance from ESDER-4 

 
 


