
   

   

2017 CREPC-WIRAB Spring Meeting Minutes 
April 12-14, 2017 

Boise Center East – Boise, ID 

 

 

Welcome and Introductions (April 12, 2017 at 8:00 a.m.) 
CREPC Co-Chairs John Chatburn (ID) and Travis Kavulla (MT) welcomed participants and 
provided introductions.   

 

Energy Storage Technologies and Services 
• Boryann Liaw, PhD, Department Manager, Energy Storage and Advanced Vehicles, 

Idaho National Laboratory  
o Mr. Liaw provided an overview of the growth of the storage industry, outlined the 

major categories of different storage technologies, and described some of the 
active research efforts being pursued by the Idaho National Laboratory.   

Energy Storage Projects and State Policies 
• Mark Irwin, Director, Contract Origination, Energy Procurement & Management, Southern 

California Edison  
o Mr. Irwin presented the California energy storage targets 2014-2020 for the three 

investor owned utilities, and explained Southern California Edison’s (SCE) 
solicitations and procurement of energy storage from 2013 to 2016 has resulted in 
about 485 MW of procured energy storage to date and close to SCE’s 2020 target 
of 580.  In 2016, SCE procured 40 MW storage capacity as part of a procurement 
designed to address reliability risks from the moratorium on gas injections to 
Aliso Canyon.  Based upon the multiple rounds of storage procurement, SCE 
found that the cycle from procurement to commercial operation has shortened 
compared to traditional resources, and market integration and operation for 
battery energy storage has been straightforward overall, and there are many 
benefits of storage. A key challenge is its interconnection with the distribution 
system (i.e., 12 kV system).   

• John Gibson, Manager of Distribution System Operations and Engineering Technical 
Services, Avista  

o Mr. Gibson made observations regarding the evolution of the internet, distributed 
energy resources, the development of apps, and the emergence of a digital grid.  
Key concepts are technology maturation, valuation of DERs, customer values 
being determinants of their purchases.  He proceeded to discuss two storage pilot 
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projects: (1) Turner Energy Storage Project with the Washington Department of 
Commerce using a 1 MW – 3.5 MWh Vanadium flow battery; and (2) Shared 
Energy Economy project that combines solar, storage and building management 
systems in the Udistrict of Spokane, Washington.   

• Sarah Van Cleve, Energy Policy Advisor, Tesla  
o Ms. Van Cleve summarized the line of Tesla storage products: Model S/X car 

battery; the Powerwall home battery, and the Powerpack commercial battery. All 
these products rely on lithium batteries. She described the value stream of 
batteries as consisting of peak shaving, load shifting, demand response, power 
backup, microgrid capability, ancillary services, capacity firming, and deferment 
of transmission and distribution investments. She discussed two recent 
commercial storage projects.  Southern California Edison installed a 20 MW/80 
MWh system using the modular Powerpack batteries.  A solar peaker project in 
Hawaii combined 13 MW solar generation with a 13 MW / 52 MWh battery 
storage system.  This peaker project was cost competitive for the 5:00-10:00 PM 
time period with costs $145/MWh versus $179-239 for traditional gas peakers.  
 

• Kiran Kumaraswamy, Director of Market Development, AES Energy Storage  
o Mr. Kumaraswamy described AES and identified numerous storage projects with 

western utilities including the 30 MW Escondido Advancion Array for SDG&E 
and a the 2 MW Buckeye Advancion Array for APS.  He advocated for states to 
incorporate storage options in utility IRPs and procurement processes so that 
storage could be evaluated as an alternative to traditional generation resources.  
He noted New Mexico’s PRC ruling requiring utilities to incorporate storage in 
the IRP process, and the Washington UTC’s policy statement that requires 
utilities to consider storage as part of its prudency check on investments into 
generation, transmission and distribution resources.    

Response Panel to Energy Storage Presentations 

• John Fernandes, Director, Regulatory Affairs, Invenergy  
o Mr. Fernandes noted that the utility industry tends to build very conservatively 

with a high priority placed on safety and reliability.  Based on the experience 
working with utilities to meet procurement targets, data sharing is absolutely 
essential for success.  The storage developers need to work with utilities to 
successfully integrate storage systems into their operations.  The procurement of 
storage in response to the Aliso Canyon problem serves as an example how 
storage can provide important services to maintain grid reliability  

• Frank Wolak, Professor of Economics, Stanford University  
o Professor Wolak observed that storage does not produce electricity; it shifts the 

potential use over time.  This creates the incentive to store energy when prices are 
low and sell stored energy when prices are high. Reducing price volatility reduces 
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the incentive for storage.  Renewable developers could use storage to provide a 
firmer product.  There are alternative approaches to storage such as putting a price 
on carbon which encourages renewables to substitute for thermal generation.  
Higher penetration of renewables would need more storage.  

 

Treatment of Coal Unit Decommissioning Costs in Utility Ratemaking 
 

• Dane Watson, Managing Partner, Alliance Consulting Group  
o Mr. Watson provided an overview of the traditional approach to recover 

decommissioning costs for a coal unit.  Two basic asset types costs are targeted 
for recovery over the life of a coal unit – the cost of the investment and the cost to 
remove the plant at the end of its life.  Depreciation expense was set for the 
expected life of the unit. Early shutdowns create problems because there is shorter 
window to recover costs before the shutdown. Companies have been dealing with 
this problem in different ways.  

• Bryce Dalley, Vice President of Regulation, PacifiCorp  
o Mr. Dalley explained the historical context for PacifiCorp’s depreciation of its 

coal units subject to different policies across its multi-state footprint. Oregon and 
Washington specified earlier retirement dates and thus accelerated depreciation 
for PacifiCorp’s coal units compared to other states (California, Idaho, Utah, and 
Wyoming).  One interesting dilemma is what would happen if new environmental 
costs arise after Oregon and Washington had fully paid for the units under the 
accelerated rate.  Illustrates one of the challenging problems with coal unit 
retirements.  

• Tim Tatum, Vice President of Regulatory Affairs, Idaho Power Company  
o Mr. Tatum observed that Idaho Power shares ownership rights to the Valmy plant 

in Nevada and the Boardman plant in Oregon.  The early shutdown of Boardman 
forced accelerated depreciation by about10 years. Idaho Power adjusted with 
accelerated depreciation and levelized recovery to reconcile revenue with its 
revenue requirement. 

• Kathie Barnard, Director, Revenue Requirements and Regulatory Compliance, Puget 
Sound Energy  

o In 2016, Washington state legislature allowed utilities to transfer one or more 
regulatory liabilities into a retirement account for decommissioning and 
remediation of coal units. Puget Sound Energy has two regulatory accounts that it 
proposes to transfer to a retirement account. The regulatory accounts are (1) 
Treasury grants received from incremental hydo projects in 2013, and (2) 
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Production Tax Credits (PTCs) that represent a future regulatory liability once the 
company can utilize the PTC on its corporate tax return  

Recess 
CREPC Co-Chair John Chatburn (ID) recessed the meeting at 5:00 PM. 

 

Welcome  (April 13, 2017 8:00 AM) 
CREPC Co-Chair Travis Kavulla (OR) started the meeting.    

 

Planning for Resource Adequacy 
• Arne Olson, Principal, Energy and Environmental Economics 

o Mr. Olson introduced the topic of resource adequacy by highlighting key issues 
and concepts. Capacity is the ability to generate electricity at any time. Not 
having capacity is a loss of load which is a reliability issue. Utilities plan their 
system to ensure that loss of load is rare.  States are the primary enforcers of 
resource adequacy.  Resource adequacy is important now because the surplus 
capacity of past 10 years is running out. Utilities have traditionally relied on a rule 
of thumb reserve margins.  Best practice turning towards the Loss of Load 
Probability.  

Planning Reserve Margins 
• Pat O’Connell, Director of Integrated Resource Planning, Public Service Company of 

New Mexico 
o Mr. O’Connell discussed the basic principles of planning reserve margins and 

how he applies these principles to planning at PNM.  The basic formula for the 
planning reserve margin is: (capacity MW – load MW)/load MW.  There is no 
standard for the correct margin.  PNM adheres to a 13% reserve margin based 
upon a regulatory ruling made 10 years ago.  The specific details get more 
complex in a more comprehensive accounting of the numerous types of resources 
and loads in the utility system.   
 

• Lanny Nickell, Vice President of Engineering, Southwest Power Pool 
o Mr. Nickell explained that the Southwest Power Pool (SPP) has 94 members 

across 10 states and plans for resource adequacy across its system.  SPP requires 
members to have resources to serve load.  SPP sets a single planning reserve 
margin by performing a Loss of Load Probability assessment on the region 
subject to a 1 day in 10-year requirement.  SPP’s Regional State Committee 
provides oversight for resource adequacy in SPP.  Back in 1998, SPP operated 
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with a 17% planning margin.  SPP’s more recent analyses using LOLP have 
lowered the planning margin down to 12%.  Factors contributing to the drop in 
the planning reserve margin are geographic diversity, resource diversity, and 
transmission expansion that occurred in the SPP footprint.  
 
 

Contribution of Variable Renewable and Demand-side Resources 
• John Fazio, Senior Systems Analyst, Northwest Power and Conservation Council 

o Mr. Fazio presented the methodology that the Northwest Power and Conservation 
Council (NWPCC) to assess resource adequacy. The Northwest in this hydro 
dominated region (67% hydro) with low storage-to-river-flow ratio, and large 
seasonal variation in hydro levels.  Resource adequacy planning focuses on low 
hydro seasons and sustained peaking capacity periods.  Probabilistic modeling is 
used to assess the contribution that individual resources provide to capacity in a 
technique called the Associated System Capacity Contribution (ASCC), which 
accounts for the ability of resources to shift energy around with hydro storage 
(method similar to the Effective Load Carrying Capacity). The table on slide 9 
showed the ASCC values for different resources over 4 quarter periods with a 
range as follows: solar PV 0.81 to 0.26; energy efficiency 1.24 to 1.01; Gorge 
wind 0.11 to 0.03; gas-fired turbine 1.28 to 1.00; and geothermal 1.28 to 1.00.   
 

• Franco Albi, Manager, Integrated Resource Planning, Portland General Electric 
o Mr. Albi discussed Portland General Electric’s (PGE) methodological shift from 

the traditional planning reserve margin approach to a portfolio approach that 
assesses the contribution of individual resources using the Effective Load 
Carrying Capacity (ELCC) method.  Traditional annual peak analysis can mask 
the seasonal and hourly capacity needs, particularly as increasing distributed and 
variable energy resources. He identified 3 key takeaways: (1) enhanced 
methodologies provide better insight; (2) assessments are system and resource 
dependent; and (3) implementation in an organization takes training and 
education.  
 

• Karl Meeusen, Senior Advisor on Infrastructure Policy, CAISO 
o Mr. Meeusen identified three types of resource adequacy requirements in 

California: (1) system adequacy based on monthly peak plus planning reserve 
margin forecasts; (2) local adequacy requirements to meet contingency conditions 
under 1-in-10 load conditions; and (3) flexible adequacy based on largest monthly 
3-hour net load ramp plus 3.5% forecasted peak load.  Resource adequacy 
resources must be deliverable to aggregate loads.  The CAISO performs analyses 



Minutes of WIRAB-CREPC Spring 2017 Meeting   April 12-14, 2017 
 
 

 Page 6 of 15 

to determine the deliverability of specific resources.  The California PUC is 
transitioning to a monthly Effective Load Carrying Capability (ELCC) 
methodology for solar and wind resources.  Behind-the-meter resources are 
considered in the mix of resources but not eligible to provide resource adequacy 
capacity. Demand response resources can be considered a supply-side resource 
that is bid into the market (counts as RA resource) or load modifier resources (not 
RA resource)  
 

• Amanda Ormond, Managing Director, Western Grid Group 
o Ms. Ormond offered the following observations about renewables and resource 

adequacy.  (1) The quality and quantity of renewable data is getting much better 
to guide planners.  (2) Analytical tools for planning are improving. Regulators 
should expect their utilities use the ELCC method for resource adequacy.  (3) 
Traditional summer and winter peaks are not the only stress periods for planning. 
Need to look at the entire year and especially the shoulder months. (4) Past 
practice of designating reliability-must-run units leads to inflexibility and no 
longer appropriate.  (5) Planning processes should consider regional markets.  The 
Energy Imbalance Market can be a safety net for utilities. (6) Human element of 
change. Need to help individuals change in a rapidly changing world. (7) Looking 
ahead, flexibility is going to be a very important for planning.    

Contribution of Baseload Thermal Resources 
• Pat O’Connell, Director of Integrated Resource Planning, Public Service Company of 

New Mexico 
o Mr. O’Connell observed that resource planning should select the lowest cost 

portfolio of resources that delivers the following services: (1) load following; (2) 
contingency reserves; (3) reactive power; and (4) frequency response.  Loads vary 
by day, season and year.  Thermal baseload resources (coal, nuclear and 
geothermal) were evaluated on services for load following, reactive power, and 
frequency response. For PNM, thermal baseload is best replaced by a mixture of 
technologies and resources (i.e. natural gas combined cycle, combustion turbines, 
wind and solar); no one type of resource cost effectively maintains reliability.   
 

• Dilhan Rodrigo, Market Design Advisor, Alberta Electric System Operator 
o Mr. Rodrigo discussed the major changes being proposed in Alberta’s electric 

sector.  Alberta’s generation mix in 2016 was 67% coal, 27% gas, 7% wind and 
3% hydro.  The provincial government’s Climate Leadership Plan calls for 
retiring all coal plants by 2030, increasing renewables to 30% by 2030, and 
adding a carbon emissions levy on electric generators.  The Alberta System 
Operator (AESO) has studied: (1) how the changing resource mix could impact 
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reliability (i.e. voltage, inertia), and (2) evaluating whether the current energy-
only market structure provide sufficient revenue to support new capacity to the 
system for resource adequacy.  Alternative market structures considered included 
the energy-only market, a capacity market, long term contracts, and cost of 
service regulation. The AESO analysis led to a recommendation that a capacity 
market was the preferred option to ensure enough capacity to the system to meet 
the proposed changes in the resource mix.   
 

• Alair Emory, Advanced Energy Systems Manager, Utah Governor’s Office of Energy 
Development 

o Ms. Emory provided background on Utah energy policy and its current reliance 
on coal and gas-fired generation fleet.  Research into advanced combustion coal 
technologies are being pursued in 3 separate grant projects (Oxy combustion, 
chemical looping combustion; and entrained flow gasification) linked to Utah 
universities.  Research into carbon capture and carbon sequestration are leading to 
advances by researchers based in Utah.  Advances in coal plant flexibility and 
design can also help improve efficient operations reduce carbon emissions.  
Hybrid systems are being developed that combined coal and natural gas, biomass 
and coal blends, and a solar thermal and coal steam generation.  Retrofit 
assessments can identify ways to make coal units more flexible and reduce the 
wear and tear of cycling on the units. A salt dome gas storage unit is under 
development in Utah to provide flexible storage services to markets in Utah and 
other western states.  
 

Planning for Flexible Capacity  
• Gary Dorris, CEO, Ascend Analytics 

o Mr. Dorris initially discussed trends for the Hawaii Electric Companies which are 
increasing renewables to replace expensive diesel oil.  Renewable energy 
contributed 38.6% of the total generation in 2014.  Analysis of future higher 
levels of renewables in 2025 show a weekly dispatch with very high daily ramps 
from solar and significant dump energy periods mid-day.  The minute dispatch 
pattern can have saw tooth fluctuations of net load and require a very flexible 
generation fleet. On a related topic, Mr. Dorris examined how increasing 
renewables in California are impacting market prices.  Increasing solar output in 
the morning causes thermal units to ramp down in the morning and the late 
afternoon drop of solar output corresponds to the thermal ramp up. Energy price 
spikes are occurring in the 5-minute market corresponding with the thermal 
ramps. Renewable peaks and valleys correspond to the peaks and valleys of 
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prices.  The probability of real time price spikes correspond to the increase of 
renewables.  
  

• Nick Schlag, Senior Managing Consultant, Energy and Environmental Economics 
o Mr. Schlag characterized the fundamental issues of planning for greater system 

flexibility to meet higher penetrations of renewable energy. There are numerous 
potential steps to make the electric system more flexible (e.g., regional 
coordination, resource diversity, flexible loads, storage, etc.).  Renewable 
curtailment is a default solution.  Flexibility planning balances the costs of adding 
renewables with the cost of flexibility solutions.  E3’s Resolve model provides a 
framework for long-term portfolio optimization by evaluating investment 
decisions and operational decisions over multiple years.  An application of the 
model was used to assess the Hawaii Electric Companies plan to transition to 
100% renewables by the 2045.  Oahu’s optimal portfolio grows by adding solar 
and increasing levels of storage as it approaches the 100% target. One of the 
implications of a transition to very high renewables is an energy system with high 
embedded fixed costs and low variable costs.  

Responses to Planning for Resource Adequacy  
• Frank Wolak, Professor of Economics, Stanford University 

o Professor Wolak observed that traditional capacity-based resource adequacy 
process is not well suited for regions with significant levels of intermittent 
renewables. Integrated resource planning (IRP) processes that provide capacity-
based resources at the wholesale level can be extremely expensive for consumers. 
Determining the least-cost mix of resources with the best planning tools can be 
extremely challenging. Expanding the electricity market, wholesale and retail 
markets, to real time prices, and allowing consumers and wholesale participants to 
hedge and invest in resources will provide the right incentives for an efficient mix 
of resources.   
 

• Arne Olson, Principal, Energy and Environmental Economics 
o Mr. Olson asserted that current practices for resource adequacy planning 

performed by individual utilities with regulatory oversight by states and provinces 
will lead to overbuilding capacity because it does not take advantage of the gains 
from load and resource diversity across the region.  He proposed a voluntary 
regional organization that performs a regional resource adequacy analysis and 
calculates a regional planning margin.  Member utilities would procure their share 
of the regional requirement. This voluntary planning standard would be subject to 
state/province regulatory jurisdiction.  Mr. Olson presented calculations for 
individual and regional capacity needs in the Northwest and Southwest regions 
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that showed very significant savings from a regional approach to resource 
adequacy.   
 

• Gregory Sopkin, Partner, Wilkinson Barker Knauer, LLP 
o Mr. Sopkin observed that electric power markets are in a crisis with low and 

negative prices from increased renewable generation and these low market prices 
are making it difficult for baseload generation to recover their costs.  Examples of 
zero price markets were cited in MISO, ERCOT, and the CAISO.  States are 
responding to support their baseload generation in three ways: (1) Prescriptive 
replacement; (2) Maintenance fee; and (3) vertical re-integration.  States (NY, IL, 
CT, OH) developing a zero emission credit (ZEC) policies requires load serving 
entities to purchase a specified level of ZEC and thereby serve as maintenance fee 
or capacity fee to baseload generators.  Market problems and state responses will 
become important issues for consideration by FERC and the courts.  

Southwest Power Pool Market Expansion 
• Daniel Kline, Director of Transmission Services, Black Hills Corp.     

o Mr. Kline provided an update on the Mountain West Transmission Group 
(MWTG) and its discussions with the Southwest Power Pool (SPP).  There are 
five key areas of discussion between MWTG and SPP: governance; rate design 
and cost allocation; transmission planning; regional state committee; and 
reliability coordination. MWTG and SPP plan to draft substantive terms of 
governing documents by July 2017.  Two public meetings are planned from July 
and September 2017.  MWTG and SPP intend to execute a transitional agreement 
and membership agreement in January 2018.   
 

• Paul Suskie, Executive Vice President Regulatory Policy and General Council, SPP 
o Mr. Suskie provided background on the history of SPP and described its current 

size, structure and functions.  SPP began in 1941 as 11 member utilities pooled 
resources to power an aluminum plan.  Today the SPP footprint covers 14 states 
from Arkansas and Texas in the south to North Dakota and Montana in the north.  
SPP has 94 member utilities that includes a diverse set of entities including 
investor owned utilities, cooperatives, municipals, and others. SPP is a Regional 
Transmission Organization that provides services of reliability coordination, 
transmission services and planning, market operations, and standard setting and 
enforcement. SPP asserts that member benefits exceed costs by a 10:1 margin.  
 

• Lloyd Linke, Vice President of Operations, WAPA, Upper Great Plains Region 
o Mr. Linke provided background on the WAPA’s Upper Great Plains Region 

(UGPR) and discussed the motivation and experience of joining SPP in 2015.  
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The UGPR has a large hydro system along the Missouri River basin across the 
states of Montana, North Dakota, and South Dakota. UGPR integrated into SPP 
starting with a public process in 2013 and joined operations with SPP in October, 
2015.  Mr. Linke provided a list of lessons learned from the UGPR experience of 
joining SPP.  

 

Western Electricity Markets and Spring Over-generation 
• Stacey Crowley, Vice President of Regional and Federal Affairs, CAISO 

o Ms. Crowley provided an update on the Energy Imbalance Market (EIM). Current 
active participants include the CAISO, PacifiCorp, Nevada Energy, Arizona 
Public Service, and Puget Sound Energy.  Four more entities will join over the 
2017-19 period: Portland General Electric, Idaho Power, Seattle City Light, and 
the Balancing Authority of Northern California. Four other entities are 
investigating joining the EIM: Salt River Project, Las Angeles Water and Power, 
Northwestern Energy, and CENACE.  The EIM as contributing to lowering the 
amount of renewable energy curtailment in the West.  On the regional ISO 
expansion issue, the case is still strong for creating benefits.  Governance issues 
remain outstanding.  On the issue of overgeneration, the CAISO has updated the 
duck curve to show that new benchmarks are being reached sooner than expected.  
There was record solar generation and record new net load level in March.  
 

• Doug Marker, Constituent Account Executive, Intergovernmental Affairs, Bonneville 
Power Administration 

o Mr. Marker presented an update on how the Bonneville Power Administration is 
addressing oversupply conditions in the Northwest.  Oversupply typically occurs 
in the spring with increase hydro flows and higher levels of wind generation.  
Wind generation has grown in BPA’s footprint up to nearly 5000 MW.  Water can 
be spilled but high levels of spillage can harm to fish and other aquatic species.  
With constraints on spillage, water must pass through turbines and produce 
electricity.  An Oversight Management Protocol guides BPA’s response to over 
supply events.  Market changes starting in 2012 have shifted the over supply 
problems to any time during the day from when it had been largely a nighttime 
problem.  As of February 16, 2016, the Oversight Management Protocol has 
become part of the permanent solution to dealing with over supply issue.  

Update on Federal Activities 
• Bob Hellrich-Dawson, Senior Energy Economist, Office of Energy Market Regulation – 

West, Federal Energy Regulatory Commission 
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o Mr. Hellrich-Dawson presented the update on FERC activities that focused on 
three major topics: lack of quorum on the Commission, reconciling Eastern 
RTO/ISO markets and state policies; and PURPA.  The Commission has five 
seats and requires a quorum of 3 commissioners.  Since February, there three 
vacancies and 2 commissioners appointed.  FERC staff has had delegated 
authority under existing rules and new delegated authority was issued on February 
3.  The delegate authority allows staff to carry out basic tasks in the public interest 
but does not involve larger policy questions or orders. A FERC technical 
conference in May explored the issue of reconciling states policies that prioritize 
certain types of generation with the efficient functioning of RTO/ISO markets that 
rely on economic dispatch.  A June 2016 technical conference was help on issue 
regarding the PURPA.  A number of other issues were briefly identified and 
discussed.  
 

• Larry Mansueti, Office of Electricity, U.S. Department of Energy 
o Mr. Mansueti gave an update on recent activities at the U.S. Department of 

Energy.  DOE recently released a National Electric Grid Security report.  He 
indicated that a possible cyber security order to be filed in the future.  The 
leadership at FERC and NERC met with their counterparts in Mexico.  The DOE 
issued permits for pipelines in the last quarter of 2016.  DOE released a report on 
electricity under its QER initiative. 

Recess 
The meeting was recessed at 5:00 PM. 

 

Welcome (April 14, 2017 8:00 AM) 
WIRAB Chair Janea Scott (CA) started meeting.   

 

Road Map for Policy Makers: Energy Challenges in the West 
• Alaine Ginocchio, Attorney/Policy Analyst, WIEB 

o Ms. Ginocchio provided an overview on Road Map for Policy Makers: Energy 
Challenges in the West, work completed by WIEB for the Idaho Office of Energy 
and Mineral Resources through a DOE-SEP Grant. 
 

• Thomas Carr, Attorney/Economist, WIEB 
o Mr. Carr provided an overview of the Technical Brief he authored on the 

integration of variable energy resources. The top options outlined in the technical 
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brief include regional coordination, renewable diversity, storage, advanced 
demand response and thermal fleet and institutional flexibility.  
 

• Carrie L. Simpson, Senior Manager, Market Operations, Xcel Energy 

o Ms. Simpson discussed steps that Xcel, and specifically Public Service of 
Colorado (PSCo), has taken to integrate more wind resources. Xcel is the number 
one utility wind provider for the last 12 years with over 7 GWs in 2016. PSCo has 
significantly improved its wind forecasting, reducing forecasting error by more 
than 40% saving $40 million in fuel costs. About 75 percent of PSCo’s wind 
generation fleet is capable of Automatic Generation Control (AGC) regulation in 
both the up and down direction. PSCo created a Flex Reserve Service product to 
reduce the amount of reserve PSCo needs to carry to deal with wind ramping 
down. PSCo improved its portfolio and cycling of base-load coal and natural gas 
plans to accommodate more wind generation. PSCo is also exploring to develop a 
large, organized market in the West including a Joint Dispatch Agreement and the 
Mountain West effort to expand into the SPP RTO. 
 

• Justin Thompson, Director Resource Operations and Trading, Arizona Public Service 
o Mr. Thompson discussed Arizona Public Service’s (APS) initiatives to integrate 

intermittent renewable resources. On one winter day, APS’s load shape served by 
thermal generation looks like a camelback that has significant ramp down in the 
morning and ramp up in the evening. APS uses the customer rate design through 
time of use rates, demand rate charges, rooftop solar production based on 
wholesale value, and utility sponsored rooftop solar that allows APS to curtail. 
APS has also developed a wholesale “trough hour” product to sell cheap power in 
the middle of the day. APS joined the Energy Imbalance Market to create 
geographic diversity. APS has experienced less activity in the bilateral market and 
is seeing significant savings by operating in the EIM. On its generation side, APS 
has made its utility solar and wind curtailable, changing its thermal generating 
patterns, and working with base-load units to reduce minimum operating levels 
during the day, and installing new quick flexible generation resources. 

 

Provision of Essential Reliability Services 
• Debra Lew, Technical Director, GE Energy Consulting 

o Ms. Lew provided background on the grid needs for essential reliability services 
including frequency response, regulation, load following/ramping and 
contingency reserve and ride-through. Voltage support, reactive power and ride-
though are also important. The essential reliability services that wind and solar 
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PV can provide include inertia through synthetic inertia, fast frequency response, 
primary frequency response by being pre-curtailed, secondary regulation AGC by 
being pre-curtailed, ride-through, and voltage support by absorbing or providing 
reactive power. Essential reliability services from wind and PV differ from 
conventional generators because the resources may need to be pre-curtailed to 
provide headroom, faster response, little wear and tear, accurate ability to follow 
signal and more.  
 

• Erik Ela, Senior Technical Leader, Electric Power Research Institute  
o Mr. Ela provided additional background on essential reliability services. NERC’s 

Essential Reliability Services Task Force has developed multiple whitepapers on 
ensuring these services are available to maintain reliability. Different technologies 
can provide reliability services differently. For example, wind resources in 
ERCOT are providing up frequency response when curtailed and they also 
provide down frequency all the time. 
 

• Clyde Loutan, Senior Advisor, Renewable Energy Integration, CAISO 
o Mr. Loutan presented the challenges facing the CAISO with its resource mix and 

what has been coined the “duck curve”. Throughout the day, operators need to 
predict the variability in the system and to control system interconnection 
frequency in real-time. The CAISO, NREL and First Solar performed a study on a 
300 MW solar PV plant to demonstrate its capability to provide essential 
reliability services.   
 

• Vahan Gevorgian, Chief Engineer, NREL 
o Mr. Gevorgian discussed the types of essential reliability services (e.g., ramping, 

voltage support and frequency response) the 300 MW solar PV plant provided in 
the study. The PV plant could change reactive power output without effecting 
active power output due to its interconnection with its power electronics. The 
regulation accuracy of the solar plant providing regulation with headroom is 
significantly more accurate (at approximately 90%) than traditional resources (at 
around 50%). The solar PV plant can provide a broader range of voltage control 
due to the physical constraints that limit the response from a synchronous 
generator. The solar plant’s frequency response was similar to or better than 
conventional resources. 

 

State and Province Roundtable Discussion 
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• Montana:  Jeff Blend, Economist and Energy Analyst, Montana Department of 
Environmental Quality 

o Mr. Blend reported that new state legislation proposes to include the social 
costs of closing coal plants be added to decommission costs of coal plants.  A 
new net metering bill would require a study if net metering customers should 
receive a different rate class. Three new utility scale solar installations are 
being built in Montana. The Montana energy office working on a Sun Shot 
award to encourage Solar in Montana.  The energy office is also supporting an 
initiative to install electric vehicle charging station between Yellowstone 
National Park and Glacier National Park.   
 

• Oregon: Jessica D. Reichers, Technology & Policy Section Manager, Planning and 
Innovation Division, Oregon Department of Energy  

o Ms. Reichers was encouraged by the Energy Imbalance Market and regional 
ISO issues in context of the current high water year. Following the passage 
last year of Oregon’s SB 1547 Coal to Clean Act, there are implementation 
issues associated with the Act including details for small scale renewable 
requirements that measure size by capacity instead of energy.  Proposed plans 
are out for comment to increase electrification of transportation.  
 

• Alberta:  Christine Lazaruk, Executive Director, Strategy and Integration, Alberta 
Energy 

o Ms. Lazaruk stated that Alberta’s Climate Leadership Plan released in late 
2015 would establish carbon taxes (2017 - $20/ton; 2020 $30/ton; 2022 - 
$50/ton), phase out coal generation by 2030, make payments to generators 
who are adversely effected and support to coal communities, and attain 30% 
renewable generation by 2030.  The renewable target means that 5,000 MW of 
renewables must be added by 2030. Currently, the first RFP seeks 400 MWs 
of renewable procurement.  The AESO is transferring from at energy only 
market to an energy and capacity market. Alberta is also interested in 
restoring interties with Montana and BC to full capacity. 
 

• British Columbia:  Amy Sopinka, Acting Director, Generation and Regulatory 
Branch, BC Ministry of Energy and Mines 

o Ms. Sopinka observed that BC Hydro has about11,000 MW of hydroelectric 
power capacity with a customer peak load of 9,000 MW.  British Columbia 
has an abundance of clean electricity so most policy focuses on ways to 
increase electricity and reduce fossil fuel usage.  BC allocated $40 million in 
funding for clean vehicle program. Also encouraging shipping vessels to 
switch to biofuel natural gas from diesel fuels. 
 

• Wyoming:  Bryce Freeman, Administrator, Wyoming Office of Consumer Advocate 
o Mr. Freeman reported that Wyoming’s state budget declined $200 million due 

to reduced oil, gas, and coal severance tax collection. Many Wyoming 
communities are facing population reductions.  In the state legislative, a 
proposal to adopt a thermal generation portfolio standard was tabled but will 
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continue to be debated.  A proposal to increase the production tax on wind 
from $1/MWh to $4/MWh was under consideration. Wyoming is following 
the regional ISO issues with interest on the net benefits to Wyoming 
ratepayers and ISO governance issues. PacifiCorp’s proposal to invest $300 
million in Wyoming renewables will also be considered and debated.   
 

• Idaho: John Chatburn, Administrator, Governor’s Office of Energy and Mineral 
Resources 

o Mr. Chatburn stated that the Idaho legislature did not pass any bills addressing 
electricity issues.  He also reported that the Gateway West and Boardman 
transmission projects to Hemingway line permits still working though the 
permitting processes.   
 

• Utah:  Dr. Laura Nelson, Director, Utah Office of Energy Development 
o Dr. Nelson observed that the energy system is transitioning and there are a lot 

of opportunities to work with neighboring states. Utah is an all-of-the-above 
resource mix state.  Rocky Mountain Power released its integrated resource 
plan which calls for increases of wind, transmission, solar, energy efficiency, 
a smaller increase of natural gas, and a reduction of coal.  Utah has 1,200 MW 
of potential solar available annually.  Changes to Utah’s net-metering policy 
to being debated that can benefit all parties.  Utah is partnering with Colorado 
and Nevada on an electric vehicle transportation corridor.  
 

• California: Janea Scott, Commissioner, California Energy Commission 
o Ms. Scott identified current efforts to implement California’s SB 350 

legislation from last year. California is doubling down on energy efficiency 
with the goal of making residential building standards approach zero net 
energy.  Electrification of transportation is a high priority with the objective of 
establishing charging stations throughout the state.  The Volkswagon 
settlement is providing funds for investment into transportation in California.  
Hydrogen fuel cell vehicles are also on the policy agenda. There is a resiliency 
initiative for ports to enhance their capability to remain running and to 
demonstrate new technologies. 
 

• Colorado: Francis A. Concilja, Commissioner, Colorado Public Utilities 
Commission 

o Ms. Concilja reported on several issues under consideration by the state 
legislature.  One proposal would defund the Colorado Energy Office.  Another 
bill would require investor owned utilities to provide electric vehicle charging 
stations. A third proposal would require that coal plant decommissioning costs 
includes a 15% additional payment for the local communities.  
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