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The following are short summaries of the multiple initiatives underway in various forums that were developed primarily (but not exclusively) to address the integration of wind and other variable energy resources into the power system. The list focuses on work underway in the Pacific Northwest, but also references activity at WECC, WSPP, and FERC. At the June 6 Wind Integration Forum Steering Committee meeting, we are going to be focusing on the four interrelated topic areas of balancing, oversupply, flexibility adequacy and transmission. A summary table organizes the various initiatives according to these four topic areas. 

Each initiative description below concludes with a connection to the item(s) it corresponds to in the original 2007 Northwest Wind Integration Action Plan. These are noted in each section as “NWIAP-07 #(X).” A list of the original 16 Action Plan recommendations is attached as Appendix 1.
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NTTG/ColumbiaGrid/WestConnect Joint Initiative Projects

The Joint Initiative – a highly effective collaboration between the region’s three sub-regional planning organizations -- has been focusing on the development of new products and services that can help manage the intra-hour variability of wind and reduce balancing reserve requirements for balancing authorities with lots of wind on their systems. Through the coordination of the Joint Initiative, many of the region’s utilities are preparing to offer intra-hour transmission scheduling in July 2011. This follows pilot intra-hour scheduling projects by several utilities since late 2009. In addition, the Joint Initiative has developed two new technology projects that will reduce the transaction costs and enhance the liquidity of the intra-hour market.

· Intra-Hour Transaction Accelerator Project (ITAP)

The purpose of the Intra-Hour Transaction Accelerator Project (ITAP) is to provide a bulletin board market for hourly and intra-hour power products, with functionality to submit transmission service requests (TSRs) and e-tags for confirmed transactions.  This market will speed up the transaction process, making it more feasible to meet the short deadlines for intra-hour schedules. In the Fall of 2010, OATI was selected as the ITAP vendor and the technical team working on this project helped OATI refine the technical specifications. OATI is developing the software and making good progress toward full functionality, although a bit slower than expected. 

OATI’s schedule is to implement the bulletin board system in early July 2011, without the TSR and e-tag functionality. The first 6 weeks will be used for production testing of ITAP, before it is used for actual transactions. OATI expects to implement the TSR and e-tag functions in October 2011, the date for full functionality go-live. They will provide some user training prior to go-live. OATI will begin charging the monthly operating fees after the October go-live date.

· NWIAP-07 13,14

· Dynamic Scheduling System

The purpose of the Dynamic Scheduling System (DSS) is to develop a common dynamic communication infrastructure/protocol that will allow participating entities to purchase or sell capacity and energy on a dynamic basis without going through the traditionally burdensome process of setting up bilateral dynamic scheduling arrangements between each party to a transaction. Since the contract for this project was awarded to OATI in late 2009, 19 regional balancing authorities have signed up to fund development and implementation of DSS. The DSS was done as a fixed price contract, so the participants share the cost equally. New participants would lower the cost accordingly. DSS officially went into production in March 2011, though not all participating BAs have implemented DSS on their control systems. Dynamic scheduling moves variability across the system in ways that may not have been anticipated by system planners and operators. Full utilization of DSS is dependent on the availability of sufficient amounts of dynamic transfer capacity (DTC) across critical transmission interfaces in the region, including the interties. As described below, BPA and others are working actively to better understand the current and potential availability of DTC so that DSS can be fully implemented.

· NWIAP-07 #7, 13
Columbia Grid Wind Integration Study Team

· Dynamic Transfer Capability (DTC) Study Group
The modern electric system is becoming increasingly dynamic due to the addition of variable energy resources as well as an overall demand for more intra-hour schedule flexibility by energy providers and marketers. A central question upon the October 2010 launch of this DTC group was: How can the region increase intra-hour flexibility without compromising system reliability? To answer that question, a task force of transmission experts has been convened to:

1) Identify the limitations on DTC and quantify the threats to system reliability and costs of increased dynamic transfers;

2) Understand differences in methodology for calculating DTC limits;

3) Characterize the types of use of DTC for different generators (e.g. Wind vs Coal), Loads (e.g. internal vs remote load) and Schedules (Regulation, Spinning Reserve, Contingency Reserve, 30 minute static and 60 minute static);

4) Identify possible short-term, medium-term and long-term options for reliably increasing DTC in the Pacific Northwest. 
The DTC group in March completed Phase 1 of this effort, defining the problem and identifying assumptions. The task force of experts is in the midst of Phase 2 with the development of methodology for DTC limits, which is expected to wrap up sometime in the summer of 2011. Then, the group will take on specifically calculating the region’s DTC limits, refining the methodology and identifying needed system enhancements, which should conclude in the fall of 2011. (Note below: BPA also has an internal team focused on DTC since it has proven essential to a) the operation of the Customer Self-Supply of Generation Imbalance project and b) meeting the needs of other BPA transmission customers who have requested to move resources electrically into their Balancing Authorities.)

· NWIAP-07 #7

With the increasing concentration of wind resources on the Columbia River Plateau, there has been interest in whether greater geographic diversity of wind development would reduce overall balancing requirements and costs and to then consider these savings in the context of the costs of additional transmission capacity. The Columbia Grid Wind Integration Study Team took up the balancing aspects of this issue through a Regional Wind Diversity Study described below.
· Regional Wind Diversity Study
The Regional Wind Diversity Study was launched to further examine the specific diversity benefits that may emerge if there is more regional diversity from geographically dispersed wind generation sites in the Northwest. 
Using NREL/3TIER wind power profiles from 2005, 10-minute simulated wind generation was used to create 12 wind zones  (5 in Washington/Oregon, 2 in Idaho, 2 in Montana, 2 in Wyoming, and 1 in Alberta).  For each wind zone in the Gorge, an aggregate wind generation profile was created using ten data points in each zone.  The five zones were aggregated to create a 1500 MW wind fleet that captures the limited geographic and intra-hour diversity representative of the BPA wind fleet.  For the wind zones outside of BPA’s BA, a similar methodology was used to create 300 MW aggregate wind generation profiles that capture the limited geographic and temporal diversity for those regions. Zone selection was informed by current and expected future wind development which closely matches the efforts of the western renewable energy zones (WREZ) development team. For this analysis, each state’s aggregate profile was grossed up to 1,000 MW and analyzed individually. With a simulated ten-minute generation in place, a simulated wind schedule was created to reflect a thirty-minute persistence forecast for each state’s wind generation profile. The analysis focused on the difference in system control error (forecast error) when an equal increment of wind capacity was added to a different state rather than in the Gorge. The results for all locations studied showed intra-hour diversity benefits evidenced by smaller system control error.  

Based on the Variable Energy Resource Balancing Service Reserve – Variable and Embedded Cost from the 2012-13 rate case ($10.09/kw-month), the diversity savings of adding 1,000 MW to other wind-rich locations vs. the Columbia Gorge are:

 [image: image1.emf]Economic Benefit 
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Wyoming $12.9  107 176

Alberta $9.1  76 123

Montana $11.0  91 147

Idaho $13.8  114 101

**99.5% Confidence Interval


In terms of next steps, information on the intra-hour economic value of geographic diversification and the associated potential reserve benefits may feed into decisions regarding intertie expansion and wind siting.
· NWIAP-07 #4, 10
· Intertie Open Season (IOS) Scoping
In 2009, following the initial success of BPA’s Network Open Season (NOS) process, a group of regional parties from the wind development and wind advocacy sectors suggested that the region evaluate the potential benefits of applying the open season process to the region’s interties, which, because of multi-party ownership and involvement, are not covered by the BPA NOS process. As a result, ColumbiaGrid assembled a team which released an initial scoping document in February 2010. However, this effort has not moved much beyond the initial conceptual phase. 

As discussed below (see NW/CA Transmission Steering Committee), there remains interest by some parties in the further development of this concept, through the coordination of planning and subscription processes among multiple parties. Dialogue between BPA, the members of the California Transmission Planning Group and other NW utilities is still underway and it is possible that during the summer of 2011, ColumbiaGrid may reconvene this group and further scope out an intertie open season process in collaboration with other sub-regional planning entities and their membership.
· NWIAP-07 #7, 8, 9, 13
Northwest Power & Conservation Council
Since the release of the Wind Integration Action Plan in 2007, the Council has hosted, approximately once every 6-9 months, a meeting of the Wind Integration Technical Forum (the technical counterpart to the Steering Committee) to review work underway on the Plan’s action items. The Council has also hosted two special sessions, one on the future of pumped storage, and another in which representatives from utility operators in Spain, Germany and Denmark traveled to Portland to describe their experience with large-scale renewables. When the Wind Integration Action Plan was released in 2007, there was considerable interest in the capacity contribution of wind energy. At the time, the Council was using a provisional 15% capacity value figure for its analysis. The Action Plan recommended that the Council revisit this number through the Northwest Resource Adequacy Forum. This work, including the broader issue of flexibility adequacy, is described below.

· Established Wind Integration Forum
Established the Wind Integration Forum as a standing Council "Scientific and Statistical Advisory Committee," enabling it to fund achievement of identified action items as necessary.  Co-organized and hosted, with Bonneville, meetings of the Wind Integration Steering Committee have been held roughly annually and fulfills Action 16 of the Wind Integration Action Plan.  
· NWIAP-07 #1, 16
· Assessed Value of Local vs Remote Wind
Assessed the comparative cost of securing new wind resources from remote vs. local areas in the 6th plan, as called for in Action 15 of the Wind Integration Action Plan.  Determined that the magnitude of new transmission cost vs. plausible cost of flexibility from sources such as water heater controls and existing thermal resources makes stepping out to remote areas likely to be uneconomic.
· NWIAP-07 #1, 15
· Resource Adequacy Forum
In 2005, the Council and the Bonneville Power Administration created the Resource Adequacy Forum and tasked it to develop a consensus-based resource adequacy framework for the Pacific Northwest. The purpose of this framework is to provide a consistent and unambiguous means of assessing whether the region has sufficient deliverable resources to meet its electricity demands reliably and to establish an effective implementation approach to assure an adequate supply for future years. This effort also ties directly to current Western Electricity Coordinating Council efforts to assess west-wide resource adequacy.
On April 16, 2008, the Council adopted the forum’s proposed adequacy standard for the Northwest (Council document 2008-07). The standard is intended to provide an early warning to regional planners should resource development fall dangerously short, that is, should the likelihood of serious curtailment to service exceed the region's tolerance for such events. The standard is not intended to provide a resource planning target nor is it a surrogate for integrated resource planning processes, such as the one used to develop the Council's power plan. The standard takes a regional approach that is not intended to be used directly by individual utilities but does provide useful information that can be incorporated into utility long-term planning efforts.
The Resource Adequacy Forum’s analysis includes treatment of wind resources for the purposes of establishing the adequacy of the Northwest power supply and to assess other potential impacts of wind integration (i.e. oversupply).  Improvements to wind modeling are underway in two major areas.  First, the characterization of the wind resource is being improved to better capture the variability of the wind, and also the level of the resource as a function of temperature.  Second, efforts are underway to better characterize the flexibility of resources in the region to respond to changes in wind and load on an hour-to-hour basis.  At this point because temperature-correlated wind data is not yet available, the intent is to bracket the contribution of wind to resource adequacy and to the oversupply problem by analyzing two scenarios; 1) a scenario with no temperature correlation and 2) a scenario in which wind provides zero contribution during extreme temperature events.  Bracketing the contribution of wind is an interim attempt at understanding wind’s contribution to adequacy and oversupply until the treatment of wind with respect to temperature can be implemented.

· NWIAP-07 #1, 15
· Wind Resource Data Set
The Council and BPA contracted for the development of a comprehensive regional wind resource data set.  The data set represents estimated 10-minute wind speed and generation from 30,000 selected sites across the region and has made an important contribution to analyses of wind on power systems.  Housed at the National Renewable Energy Laboratory, the data is publicly available (http://www.nrel.gov/wind/integrationdatasets/western/methodology.html).

· NWIAP-07 #3

· Load Control Pilot
The Council is contributing to a BPA grant to investigate using load control strategies on residential and industrial equipment to provide power system balancing services.  Support includes both staff time and monetary support.  Initial results expected July 2011.

· NWIAP-07 #13
Council staff assessed surplus energy implications of continuing additions of wind in response to supplemental action items agreed upon at the January 2010 meeting of the Steering Committee (and incorporated into the 6th Power Plan as action items).  The draft report discusses supplemental actions.
Bonneville Power Administration 
· Wind Forecasting and State Awareness

BPA is creating a wind speed and wind generation forecasting system in order to achieve better reserve management through more informed operational decisions, more informed marketing decisions for power sales, and to enhance hydroelectric generation reliability as more wind generation is integrated. Equipped with a wind energy forecasting service, BPA will be in a position to make better, more cost-effective decisions that will cascade into benefits for power customers and rate payers alike.
So far, BPA has added 14 wind anemometers around the region to its existing wind measurement system that provide data at five-minute intervals. BPA also publicly posts 5-minute data from its fleet of 21 anemometers and displays an intuitive, visual version on the agency’s website. BPA also has developed a three-day forecast for the Columbia Basin for use by all parties, which it is making available publicly. BPA has funded initial research on wind-ramp forecasting improvements and explored alternative wind integration billing determinants to better leverage market-based improvements in wind scheduling. Looking ahead, BPA plans to benchmark its three-day wind forecasts against others in the industry. The agency also intends to improve its forecast visual systems to help dispatchers and wind operators better forecast wind power output. 

· NWIAP-07 #3, 11
· Customer Self-Supply of Generation Imbalance

The purpose of the Customer Self-Supply of Generation Imbalance (CSGI) effort is to provide customers a choice of balancing reserve suppliers and to reduce the overall dependence on the FCRPS for balancing capacity and energy.  

BPA invited stakeholders to participate in this pilot in 2009 and developed a generation imbalance business practice in June 2010. The pilot launched ahead of schedule on Sept. 1, 2010. Iberdrola Renewables, Inc., the largest wind power provider on BPA’s grid, has been supplying its own generation imbalance reserves for its 1,100 megawatts of wind turbines in the region while still purchasing the faster regulation and load following services from BPA.
CSGI is also being offered by BPA for the FY2012 – 2013 rate period. Through the Self-Supply program, Iberdrola is essentially running a miniature imbalance market within the BPA footprint. BPA is working with Iberdrola to broaden the number of participants in their market and to look for ways that this concept could be applied more broadly on behalf of the BPA BA and the region as a whole.


· NWIAP-07 #13, 14
· Dispatcher Standing Order 216

The purpose behind BPA’s operating procedure known as “DSO 216” is to delimit BPA’s reserve obligations and ensure the reliability of the BPA Balancing Authority. DSO216 has also been deployed as a way to reduce wind integration costs by substituting infrequent wind curtailments for additional reserves. This operating protocol limits the amount of federal hydro capacity BPA must set aside to back wind while maintaining reliable power service. BPA developed automated tools and communication protocols to either limit actual wind generation according to the set schedule, or curtail e-Tags to actual generation in response to the amount of balancing reserves deployed.  

The implementation of these tools allows BPA’s automation controls to continuously calculate the amount of balancing reserves deployed in order to meet load and generation variations. The tools issue warnings, limit, and curtailment messages automatically to wind plants when balancing reserves are nearing or exceeding their limits. The tools also send out plant limits directly to the plants that can receive them and automatically curtails e-Tag schedules when required, eliminating the need for BPA dispatchers to manually call wind plants with this information. This saves time and money for both BPA and the customer.

This initiative went into effect on October 1, 2009 and has been in continuous operation since it went live. It is flexible enough to adjust the balancing reserve limits when operational conditions require (such as assisting with high water, high wind scenarios). In the future, the automation tools may need to be modified as needed to account for new initiatives, such as Supplemental Service (see below).

· NWIAP-07 #7, 14
· Third Party Supply

As the amount of wind on the BPA system has continued to increase and begun to exhaust the ability of the FCRPS to provide balancing reserves (incs and decs), BPA has begun exploring the purchase of balancing reserves from third parties. As a pilot effort, BPA purchased 75 megawatts of generation imbalance dec reserves from a Calpine Corporation natural gas fired plant from September 2010 to November 2010. Following that pilot, BPA developed and implemented a Dec Acquisition Pilot for 2012 – 2013. In response to customer feedback about the impacts of DSO216, BPA is also developing a Supplemental Service program to procure additional capacity and energy on behalf of participating customers during the FY 2012-13 rate period. We note that Northwestern Energy has also been an active purchaser of regulation reserves from third parties.

· NWIAP-07 #13, 14
· Intra-Hour Scheduling Phase I

The purpose of the Intra-hour Scheduling Phase 1 pilot is to develop systems and processes to allow wind generation in the BPA BA to schedule excess wind generation on the half hour. This initiative went into affect on December 1, 2009.  This initiative has allowed wind plant operators to proactively mitigate Generation Imbalance charges resulting from over generation, mitigate DSO 216 limit events and share the balancing requirements throughout the region. Through this effort, wind generators who experienced generation in excess of their schedule could develop new schedules on the half hour. This initiative went into effect on December 1, 2009.  

In the future, BPA will continue to support intra-hour scheduling initiatives in the region by working with the Joint Initiative and other regional entities on common goals. Currently BPA is working on a number of intra-hour initiatives. These include:

· July 1, 2011 – The Intra-Hour Scheduling Phase II Pilot project will broaden the scope of the Intra-Hour Scheduling Pilot Program by removing some limitations. Participation will no longer be limited to exporting wind from the BPA BA but will include non-wind exports as well as imports, wheel-through schedules, and schedules internal to BPA’s Balancing Authority Area.
· Looking ahead, the Intra-Hour Scheduling Phase III Pilot project will further expand the scope of the Intra-Hour Scheduling Pilot Program by removing more limitations. Participation will no longer be limited to non-firm schedule increases but will also include firm schedules as well as schedule decreases to any schedule.

· October 1, 2011 – The California ISO and BPA will develop an intra-hour scheduling pilot on the California Oregon Intertie (COI) as a way to overcome market seams issues and facilitate imports of energy from out-of-state variable energy resources into California.
· NWIAP-07 #13, 14
· Committed Intra-Hour Scheduling Pilot

The Committed Intra-Hour Scheduling Pilot, proposed for the FY2012-13 rate period, is designed to reduce the amount of balancing reserves held by BPA by reducing the difference between scheduled and actual output. In exchange for a rate discount, participating parties will migrate to a committed intra-hour schedule, with scheduling accuracy equal to or better than 30-minute persistence for each scheduling interval. Participating parties commit to submit, or have BPA submit, schedules for each half hour. BPA sees this as an important initiative in that it may help to increase liquidity in the intra-hour market and will encourage a broader array of regional entities to develop experience managing the within-hour variability of wind energy. It will essentially shift a portion of the balancing capacity obligation from BPA to other systems.

So far, the concept has been discussed in BPA’s rate process and a public scoping meeting. The agency will develop an initial participant agreement and business practices, identify potential participants, finalize the agreement and business practice, and initiate the pilot project.  (Note: This project is related to the Intra-Hour Scheduling project in that intra-hour scheduling capability must be functional before Committed Intra-Hour begins).

· NWIAP-07 #13, 14
· Dynamic Transfers
Through an initiative that is complementary to and interwoven with the abovementioned work on DTC at the ColumbiaGrid Wind Integration Study Team, BPA’s Dynamic Transfer Study initiative was developed to identify dynamic transfer limits associated with various transmission path/ flowgates. The study will show how much dynamic transfer capability BPA can reliably allocate on specific BPA transmission paths. The initiative will establish a credible, repeatable, and timely methodology to allow dynamic scheduling on BPA's transmission network and interties.

As part of the initiative, BPA will update its business practice for use of dynamic transfer capability on BPA transmission. To date, the effort has established a new methodology for dynamic transfer capabilities and establishes the dynamic transfer limit associated with various paths, including: South of Allston, AC Intertie, Northern Intertie, LaGrande, West of Garrison, West of Slatt, West of McNary, Cross-Cascades North, Cross-Cascades South, North of John Day and North of Hanford. BPA updated and posted the new business practice for the use of dynamic transfer capability on the BPA transmission system. The agency will continue to participate in the WIST DTC Task Force efforts on phase 2 (developing methodologies).
· NWIAP-07 #7, 13
· Technology Innovation and Demand Response Programs
BPA’s Technology Confirmation/Innovation Program is investing in a variety of projects with implications for more efficient and cost-effective wind integration. These include projects related to wind forecasting, state awareness and demand side management. BPA’s broader Demand Response Program is focused on several promising projects which may eventually harness significant quantities of balancing reserves from demand side resources. In particular, a project with Ecofys and EnerNOC is exploring the deployment of hot water heaters and other forms of distributed storage as a source of balancing reserves for the BPA Balancing Authority.

· NWIAP-07 #13,14
· Network Open Season (NOS) and NOS Redesign
BPA initiated Network Open Season in 2008 to better manage the queue of customers seeking BPA’s transmission services and to determine new transmission facilities that may be necessary to serve those requests, including requests associated with additional wind generation.  

Under Network Open Season, BPA offers firm network transmission service to customers who request it. The customers pay a year’s charges for transmission service, called “Performance Assurance,” and make a commitment to take the service requested if BPA can provide it without a meaningful rate increase, which helps to limit speculative requests for transmission. 

After fulfilling requests with existing capacity, BPA conducted network-wide cluster studies in 2008, 2009 and 2010 to determine what additional transmission infrastructure is needed to accommodate the remaining requests. Assuming BPA decides to build the facilities required to provide service, BPA commits federal financing to projects it identifies through Network Open Season, relieving the developers of much of the upfront cost. 
In 2008, 2009, and 2010, BPA processed 263 transmission service requests totaling 11,722 MW, of which 7,105 MW are wind-associated.  The 2008 NOS led to four new transmission projects either under construction (John Day-McNary) or environmental review.  These projects will also help serve transmission requests BPA received in 2009 and 2010.
BPA has been able to serve 72 requests for transmission service using existing transmission capacity. The agency was also able to offer a new Conditional Firm service to offer 1,060 additional megawatts of transmission service from the existing capacity of the system. 
The performance assurance a customer is required to pay BPA up front for new transmission is a small cost compared to the costs developers would pay most other utilities. Where new transmission capacity is required, the customer is usually required to pay the full cost of the necessary construction. 

Through Network Open Season, customers have signed transmission service agreements for more than 7,000 MW of generation associated with wind.
BPA's Transmission Services has launched an initiative to revisit key Network Open Season (NOS) and Generator Interconnection (GI) policies prior to reinitiating the next Network Open Season, which was slated to begin June 1, 2011. During the NOS and GI redesign, Transmission Services, with the involvement of its customers, will comprehensively assess and modify several current policies, including financing options, participation requirements, such as proof of deliverability, and improvements to BPA's system studies. Transmission Services will announce further details on the NOS and GI Redesign initiative at the BPA Customer Forum June 14 (9:00 am - 4:00 pm, 905 NE 11th Ave., Rates Hearing Room, Portland, Oregon). 
· NWIAP-07 #7, 8, 9
Other Regional Transmission Development

We note that there is a significant amount of transmission development underway by regional utilities, including Pacificorp’s Gateway West Project, Idaho Power’s Boardman Hemingway line, PGE’s Cascade Crossing, Tonbridge’s MATL and Green Line, and Sea Breeze’s Juan de Fuca line. Moreover, there have been significant commercial discussions underway between various parties to support the economics of these new lines. While meeting multiple purposes, including reliable service for native load and access to wholesale markets, many of these lines would also enable new wind resources. A full accounting of the details of these various projects is beyond the scope of this document.
Northwest Power Pool (NWPP) 
· Combined Reserve Task Force

NWPP members have brought forward several situations that might warrant the use of contingency reserves, and therefore changes to the Northwest Power Pool Reserve Sharing definition of “qualifying events.” These events for use of contingency reserves are:

· Energy Emergencies

· Unit Contingent Schedule Cuts 

· Wind Generation Excursions

The Combined Reserve Task Force (CRTF) is charged with developing recommendations on the degree to which these events should be “qualified” for the use of contingency reserves. Specifically, the CRTF is investigating the possibility of supplementing reduced amounts of wind generation, due to reductions in wind velocity, with energy deliveries derived through the NWPP Contingency Reserve Sharing program. The strong focus on wind events started around 2004, given the increasing concerns by power planners over the system reliability impacts of extreme excursions in wind generating levels as the amount of wind capacity grew. The most recent set of discussions was stimulated by a desire among regional parties to efficiently manage the impacts of BPA’s DSO216 schedule curtailments on market participants and BA operators. In order to maintain system reliability and meet control performance standards, there must be sufficient capacity available to manage extreme variations in wind output, otherwise known as “tail events.” The Power Pool is grappling with the extent to which contingency reserves – as opposed to additional balancing reserves – should be secured and deployed to manage the tails. Major issues concerning reliability and market functionality are at play.

The CRTF is working to keep a number of regional issues in balance as it develops its recommendations. These issues include standardizing commonly-used definitions, such as “load responsibility,” “disturbance” or “emergency” – among other terms. Other issues the CRTF is grappling with as it advances its efforts are reliability standards, liability assignments and equity issues, among others. Ultimately, whatever the final outcome, the CRTF maintains that the integrity built into the Northwest Power Pool Reserve Sharing program must remain intact.  

The Northwest Power Pool Reserve Sharing Group has been adjusting its treatment of wind generation as the Participating Balancing Authorities have gained first hand operating experience.  Currently, only three of the twenty Participating Balancing Authorities report no installed wind Generation. (PGE, SCL, and WAUM)

Northwest Power Pool Reserve Sharing Group Wind Generation Milestones

January 2004:
Establish 5% as Contingency Reserve Obligation factor for wind generation – Northwest Power Pool is the sole entity within the Western Electricity Coordinating Council to address contingency reserve associated with loss of wind generation.

January 2004:
Loss of wind generation due to high-speed cutout included as a qualifying event.

February 2009:

The first ever wind-only Balancing Authority within North America added as Northwest Power Pool Participant. (NaturEner ~210 MW of wind)

July 2009:

Loss of wind due to temperature extremes added as “qualifying events”

· NWIAP-07 #13
Pacific Northwest Utilities Conference Committee (PNUCC)
The PNUCC organization, through the System Planning Committee and the Board of Directors, has taken several steps to heighten member awareness of wind integration issues. The System Planning Committee has finalized a new report that examines the differing qualities of future generating resources and explains how resource capacity and flexibility have become major concerns in planning for new generation. The report also clarifies a vocabulary of terms that is growing up around the issue. The Board has hosted two working sessions to further address inter-regional renewables issues, the first with representatives from California utilities and regulators, and the second with similar representatives from Canada. The topic of California’s evolving RPS and associated wind integration issues is now a regularly occurring issue on the Board of Directors’ monthly meetings.
· NWIAP-07 #1, 14
ACE Diversity Interchange Project (ADI)
ACE Diversity Interchange (ADI) is the sharing of Area Control Error (ACE) among participating Balancing Authority Areas.  Sharing ACEs enables the relaxation of generator movement when compared with isolated Balancing Authority Area operations.  Relaxed control is achieved because of the sign diversity among the area control errors.  

As a result of signing the ACE Diversity Interchange Agreement, Participating Balancing Authority Areas in the Western Interconnection agree to share ACE among each other and as a result, reduce their respective regulation burdens in real-time.  In addition, the ADI tool enables the Participants to gain an improvement in NERC Control Performance Standard compliance (CPS2).  

ADI was first introduced in the Western Interconnection in March 2007 when four entities located in the Pacific Northwest U.S. started using the tool hosted by British Columbia Hydro (BCH).  Since that time, participation has expanded to include BCH as well as entities in the Southwest and the Rocky Mountain regions of the U.S.
  Participation in the ADI Agreement requires that a control area operator’s (Balancing Authority Area) electric control area is within the Western Interconnection and adjacent to and interconnected with one or more Participating Balancing Area Operators.

The ADI Tool is designed so that it only impacts ADI Participants and is consistent with NERC and WECC standards. In fact, the NERC Resources Subcommittee has just finalized a whitepaper dedicated to the minimum standards that should be achieved to allow implementation of an ADI program.

· NWIAP-07 #12 

Pacific Northwest Smart Grid Demonstration Project
This project will be a unique demonstration of unprecedented geographic breadth across five Pacific Northwest states-Idaho, Montana, Oregon, Washington, and Wyoming. It will involve more than 60,000 metered customers, and contain many key functions of the future smart grid, ultimately moving the nation closer to establishing a more efficient and effective electric grid. Project participants represent a mix of public and private entities, and will fund half of the approximately $178 million cost of the stimulus project.
The Pacific Northwest Smart Grid Demonstration Project will
· validate new smart grid technologies and business models

· provide two-way communication between distributed generation, storage, and demand assets and the existing grid infrastructure

· quantify smart grid costs and benefits

· advance standards for interoperability (the smooth, seamless integration of all elements of the electric system) and cyber security approaches.
A unique distributed communication, control and incentive system will be implemented, designed to bring the electric transmission system into the information age. A new combination of devices, software, and advanced analytical tools will give homeowners more information about their energy use and cost. Data will be collected to provide insights into energy consumers' behavior while testing new technologies. The project expands upon the region's experience in the 2006 DOE-funded Pacific Northwest GridWise™ Demonstration Project on the Olympic Peninsula, which successfully tested demand-response concepts and technologies.

The project, led by Battelle, will

· run five years and span five Pacific Northwest states (Idaho, Montana, Oregon, Washington, and Wyoming)

· involve 11 utilities in the five-state region, the Bonneville Power Administration, and multiple technology participants

· include direct participation from two universities—the University of Washington and Washington State University—with outreach to other academic centers

· involve more than 60,000 metered customers and will engage, using smart grid technologies, system electricity assets exceeding 112 megawatts

· cost approximately $178 million, half of which will be cost-shared by the project participants.
· NWIAP-07 #7, 13, 14
Pacific Northwest/California Transmission Steering Committee

Over the past year, under the auspices of BPA and WAPA, a group of Northwest and California parties have worked together to explore issues surrounding the interties to California, including their existing and past level of utilization, as well as potential opportunities for expansion. This work, governed by what has been called the “NW/CA Transmission Steering Committee,” has operated two sub-groups, described below, each of which has recently released a report on its activities. The members of the NW/CA Steering Group are also engaged in dialogue about the potential for running an intertie open season process to plan, subscribe, and finance additional intertie capacity to California.

· Transmission Utilization Group (TUG)

The purpose of the TUG was to investigate the use of existing COI transfer capability and the potential for access to any underutilized capability.  The TUG has completed an initial review of COI utilization, focusing on the short-term and hourly markets since the transmission capacity is fully subscribed long-term.  The TUG found that in general, the existing interties are fully utilized during periods of large runoff and/or basis between the Northwest and California, although additional outage coordination between the regions could increase available transmission capacity during some periods of heavy usage.
· NWIAP-07 #7, 13
· Brownfield Optimization Group (BOG)
The purpose of the Brownfield Optimization Group (BOG) is to assess the feasibility of new transmission reinforcements using existing utility corridors.  The BOG has completed the feasibility assessment of options to increase transmission capacity between Northeast Oregon (“NEO”) and Central California, and presented the findings to the Steering Committee.  Additional work is needed on a detailed system impact study with voltage stability and transient stability analysis to confirm the capacity increases.
· NWIAP-07 #9, 13

Western Electric Coordinating Council (WECC) 

· WECC Variable Generation Subcommittee

This subcommittee is working to ensure reliable operation of the Western Electric Coordinating Council (WECC) as large amounts of variable generation is added to the grid. Key accomplishments of the group to date include a thorough review of various wind integration studies, with an extraction of best practices for studying variable generation reserve needs still underway. A new WECC-wide study of renewable integration will be carried out by NREL and PNNL to find opportunities to take advantage of regional wind diversity. The group may develop a standard set of metrics for forecasting accuracy (if possible).
· Broadly related to NWIAP-07 #2

· Efficient Dispatch Toolkit and Energy Imbalance Market Cost-Benefit Analysis
The WECC Board & Seams Issues Subcommittee has overseen an exploratory effort to determine whether an energy imbalance market might relieve pressure on BAs associated with integrating variable resources.  The thought is that an organized market for imbalance energy will both reduce imbalance requirements (by netting the imbalance requirements of resources across a broad footprint) and provide access to a broader (and cheaper) range of balancing resources to existing BAs. They based their initial thinking on the subject on the Southwest Power Pool (SPP) which provides an Energy Imbalance Service (EIS).  They also included plans for an enhanced curtailment calculator (ECC) which would update the current system for managing schedules in times of congestion.  Together the EIM and ECC are referred to as the Efficient Dispatch Toolkit or EIM.

The EIM design currently under consideration would be a sub-hourly, real-time energy market tool that dispatches least-cost balancing energy while maintaining system reliability and respecting existing schedules.  The EIM would provide access to balancing resources from multiple BAs. Participation in the EIM and all offers into the EIM would be voluntary.  The EIM would not replace the current bilateral energy market, but would supplement the bilateral market with real-time balancing.  The EIM would also allow for more efficient use of the transmission system by determining transmission availability based on actual flows in real-time, rather than based on OASIS-posted reserved Available Transfer Capacity (ATC) on scheduled transmission paths.
WECC staff are in the final stages of overseeing an analysis which assesses the regional costs and benefits of this proposed EIM using production cost modeling to assess benefits and relying on information/experience in other markets for the cost assessment.  The benefit side of this analysis is being conducted by the E3 consulting firm.  Final results are to be presented to a WECC board meeting on June 22nd.  Individual utilities and sub-regional planning entities are planning to conduct follow-on analyses of the WECC results across the course of the summer. An Energy Imbalance Market Crossroads meeting was held in Portland in early March 2011. The many broader issues associated with the creation of an EIM – market footprint, governance, start-up costs, etc, were the subject of dialogue among BAs, regulators and other key stakeholders. It is likely that the dialogue around the future of such a market will pick up again in the Fall of 2011. 
· NWIAP-07 #7, 13
· Reliability-based Control (RBC) Field Trial

Reliability-Based Control is an initiative that is being pilot tested throughout the Western Interconnection and based on a standard developed by NERC that has been applied in other regions of the country for some time. Essentially, RBC is an alternative approach to interconnection-wide reliability management in which individual Balancing Authorities are given some flexibility in maintaining their individual control errors as long as the interconnection-wide frequency is close to its nominal level of 60 hertz. The further interconnection-wider frequency drifts from 60 hertz, the more restrictive are the balancing requirements of the individual Balancing Authorities. Some have argued that RBC is like an interconnection-wide version of ACE Diversity, but many of the participating members of the existing ACE Diversity Initiative claim that the Initiative provides value above and beyond the flexibilities inherent in RBC.

The Reliability-based Control (RBC) Field Trial (FT) began on March 1, 2010 in WECC. Initially, 21 Balancing Authorities in the region joined the FT. On April 1, 2010 three additional BAs joined the FT and on May 1, 2010 one more Balancing Authority (BA) joined the FT. 
During the FT, participating Balancing Authorities have been waived compliance to BAL-001 Requirement R2 - Control Performance Standard 2(CPS2); however the requirements for participants to calculate and report CPS2 performance for informational purposes will remain in effect.
· NWIAP-07 #12
Western System Power Pool (WSPP)
· WSPP Schedule D and E filings

The Western System Power Pool (“WSPP”) exists to provide a catalyst for an efficient and robust wholesale electric power market that allows WSPP members to effectively manage their power deliverability and price risk and create opportunity.

On August 23, 2010, WSPP submitted proposed new Services Schedules D and E to the WSPP Agreement.  Service Schedule D would allow WSPP members to sell reserve services at market-based rates if the seller already had market-based rate (MBR) authority.  Schedule D included: (1) spinning reserve; (2) non-spinning reserve; (3) operating reserve-spinning; (4) operating reserve-supplemental; and (5) regulating reserve.  Service Schedule E would allow parties to sell intra-hour supplemental power service at market-based rates with manual or dynamic dispatch options.  In order to implement the Service Schedules, WSPP sought various waivers of the Commission’s restrictions set forth in a previous Order, known as the “Avista restrictions.”  Specifically, WSPP requested that the Commission: (1) waive the prohibition on selling ancillary services at MBR by a third-party supplier to a Regional Transmission Organization/Independent System Operator (“RTO/ISO”) that has no ability to self-supply ancillary services but instead depends on procurement from third parties; and (2) waive the prohibition on selling ancillary services at MBR by a third party supplier to satisfy the purchasing utility’s own Open Access Transmission Tariff (“OATT”).  WSPP also requested that the Commission not require a market power study or showing that a study is infeasible to “foster transactions” under Service Schedule D.

In its March 4, 2011 Order, the Commission rejected WSPP’s proposed Service Schedules D and E.  Further, in response to WSPP’s requested waivers, the Commission stated that sellers under the WSPP Agreement with MBR authority already have the opportunity to make sales of ancillary services in RTOs/ISOs where the Commission has approved those sales.  Additionally, the Commission stated that granting WSPP’s request to waive the prohibition on sales by a third-party supplier to satisfy a utility’s own OATT requirements to offer ancillary services would allow sellers to sell reserve services at MBRs without any market power study.  The Commission also expressed concern that transmission providers might be able to replace purchases under non-cost based rates for their mandatory service obligation, and transmission customers could be exposed to potentially unjust and unreasonable rates if market prices for reserve services resulted from the exercise of market power.  With respect to Service Schedule E, the Commission found that intra-hour supplemental power “may be analogous” to energy or generator imbalance services as found in Schedule 4 or 9 of the OATT.  The Commission rejected Service Schedule E, as it would also then be subject to the Avista restrictions. 

The Commission noted in its Order that it “appreciate[s] the difficulties” of creating a proposal for selling reserve services at MBRs.  FERC encouraged WSPP to submit a new proposal.

· NWIAP-07 #13, 14
Federal Energy Regulatory Commission (FERC)
· FERC NOI and NOPR on Integration of Variable Energy Resources

Through a 2010 Notice of Inquiry (NOI) and Notice of Proposed Rulemaking (NOPR), FERC is seeking to address barriers that may impede the reliable and efficient integration of variable energy resources into the electric grid.  The Commission proposes to reform the pro forma Open Access Transmission Tariff to remove unduly discriminatory practices and to ensure just and reasonable rates for Commission-jurisdictional services.  The NOPR focuses on moving to a shorter scheduling time frame (15-minutes), improving forecasting and data sharing, and cost recovery.  Parties have submitted comments on the NOPR, including a joint filing by a group of Northwest utilities.  FERC has not yet released a final Notice of Rulemaking.
· NWIAP-07 #2, 3, 11, 13. 14
Summary of Major Wind Integration Initiatives
	Issue
	Activity
	Organizations(s)

	
	
	

	Balancing
	Development of Intra-Hour Scheduling Business Practices
	Joint Initiative utilities

	
	Intra-Hour Transaction Accelerator Platform (ITAP)
	Joint Initiative

	
	Dynamic Scheduling System
	Joint Initiative

	
	Dynamic Transfer Capability Study Group
	ColumbiaGrid Wind Integration Study Team

	
	Regional Wind Diversity Study
	ColumbiaGrid Wind Integration Study Team

	
	Ancillary Service Schedule Filing
	WSPP

	
	Wind Forecasting and State Awareness
	BPA/other regional utilities

	
	Customer Self-Supply of Generation Imbalance
	Iberdrola/BPA

	
	Purchase of third party supplied balancing reserves
	BPA/Northwestern

	
	Committed Intra-hour Scheduling Pilot
	BPA

	
	Dispatcher Standing Order 216
	BPA

	
	Combined Reserve Task Force
	Northwest Power Pool

	
	Ace Diversity Initiative
	NTTG/others

	
	Reliability-Based Control
	WECC

	
	Pacific Northwest Smart Grid Demonstration Project
	Battelle/participating utilities

	
	Demand Response Projects
	BPA/other regional utilities

	
	Variable Generation Sub-Committee
	WECC

	
	Efficient Dispatch Toolkit/Energy Imbalance Market Cost-benefit study
	WECC

	
	NOPR on Variable Energy Resources
	FERC

	
	
	

	Oversupply
	Oversupply forecasting and financial evaluation
	Council, BPA

	
	Thermal displacement, adjustments to transmission intertie maintenance schedules, maximize storage/draft flexibility with Corps of Engineers and Bureau of Reclamation.
	BPA/USACE/USBoR other Northwest utilities and CAISO

	
	Interim Environmental Redispatch Policy
	BPA

	
	
	

	Flexibility Adequacy
	Resource Adequacy Forum evaluation of contribution of wind to regional reliability and development of flexibility adequacy metric
	Northwest Power and Conservation Council with PNUCC and BPA involvement

	
	PNUCC System Planning Committee review of capacity, energy and flexibility definitions and planning requirements
	PNUCC

	
	
	

	Transmission 
	BPA Network Open Season Process
	BPA

	
	Intertie Open Season Scoping Process
	ColumbiaGrid Wind Integration Study Team

	
	Plans of Service for other regional transmission lines (Gateway West, Boardman Hemingway, Cascades Crossing, MATL, Colstrip Upgrade, Juan de Fuca cable and others
	Various utilities and independent transmission developers

	
	Transmission Utilization Group
	NW/CA Steering Committee

	
	Brownfields Optimization Group
	NW/CA Steering Committee


Appendix 1: 2007 NW Wind Integration Action Plan Recommendations

ACTION 1: By July 2007, the Northwest Resource Adequacy Forum (NWRA Forum) should reassess its 15 percent pilot sustained wind capacity value using currently available data on wind plant operation during periods of peak load. In 2008, the NWRA Forum should further refine the sustained peaking capacity value of wind power using the improved wind resource data set of Action 3 and other available data.

ACTION 2: Utilities participating in the Northwest Wind Integration Forum should continue to refine their study methodologies and estimates of wind integration costs using a robust stakeholder input process. They should also estimate the potential for reducing the cost and extending the supply of wind integration services through control area cooperation, more active markets for within-hour balancing services and other strategies.

ACTION 3: The Northwest Wind Integration Forum should contract for the development of a high-resolution chronological wind resource data set for the Pacific Northwest. The data set should be available by December 2007.

ACTION 4: By September 2007 the Northwest Transmission Assessment Committee (NTAC) should propose a formal technical transmission planning methodology for regional wind development. This methodology should identify the data requirements and capacity and energy planning tools needed to identify the optimal level of transmission investment needed to efficiently serve future wind development.

ACTION 5: By the end of 2007, Columbia Grid and the Northern Tier Transmission Group should convene a joint session to begin applying the transmission planning methodology for regional wind produced by the NTAC organization.

ACTION 6: By the end of 2007, the four state regulatory commissions should review and commence to amend as necessary, regulatory policies to remove barriers to more efficient use of transmission for wind and other renewable resource development. To the extent feasible, policies should be consistent across states.

ACTION 7: BPA should continue development of mechanisms to promote greater utilization of the transmission system, including more active reassignments of firm transmission rights, a conditional firm transmission product, and voluntary, multiparty economic redispatch mechanisms. BPA should report the results of these efforts to the Northwest Wind Integration Forum so that other transmission providers might benefit from this experience. The program, if successful, can be applied to integrating wind power from other transmission-constrained wind resource areas such as Montana.

ACTION 8: By the end of 2008, BPA should work with regional stakeholders to complete plans of service for the proposed West of McNary Phase 1 and West of Mc- Nary Phase 2, the I-5 Corridor, and North and South Cross-Cascades transmission reinforcements with priority given to the I-5 Corridor and West of McNary projects. To the extent available, the plans of service should identify preferred upgrades using the capacity and energy transmission planning tools called for in Actions 4 and 5. The plans should include the estimated cost and the amount of commercially viable ATC for each upgrade. Upon completion, the plans and business cases should be reviewed by BPA’s Infrastructure Review Committee.

ACTION 9: By the end of 2007, BPA should work with regional stakeholders to develop a generally applicable model for financing market-driven reinforcements and expansions of its transmission system using the proposed West of McNary project as a prototype application.

ACTION 10: By July 2008, using the analytical tools of Action 4 and building on the results of the Rocky Mountain Area Transmission Study (RMATS), NTAC should work with Columbia Grid, NTTG, wind developers and other interested parties to evaluate approaches to delivering wind energy from Montana, such as an upgrade of Montana’s 500kV system and evaluate opportunities to deliver wind energy from other isolated wind resource areas.

ACTION 11: By July 2008, the Northwest Wind Integration Forum should evaluate the potential costs and benefits of a regional wind forecasting network, and develop an implementation plan in the event of a positive assessment.

ACTION 12: By July 2007, the participants in the ACE Diversity Interchange pilot should provide a progress report to the Steering Committee of the Northwest Wind Integration Forum.
ACTION 13: By the end of 2007, the Northwest Wind Integration Forum should systematically address the transmission, scheduling, product design, demand management, regulatory, contractual and cost-recovery barriers to expanding the market for flexibility products and services. As part of this process, BPA should explore and report on the feasibility of expediting relief from dynamic scheduling limits on interties to other control areas. 

ACTION 14: By the end of 2008, the Northwest Wind Integration Forum should sponsor an effort to further characterize options for augmenting system flexibility. These should include demand-side options, power generation technologies and storage and fuel synthesis technologies. The Northwest Power and Conservation Council should complete Action GEN- 9 of the Fifth Power Plan to improve understanding of the tradeoffs between competing uses of system flexibility and report results to the Forum. The Forum may undertake further analysis at that time.

ACTION 15: The Northwest Power and Conservation Council should seek a planning framework in its Sixth Power Plan to maximize the economic and environmental value of wind energy by optimizing the tradeoffs between transmission expansion, geographic diversification of wind power, and added system flexibility.

ACTION 16: The Northwest Power and Conservation Council, working with BPA and other interested organizations, should establish a Northwest Wind Integration Forum. The purpose of the Forum should be to monitor, facilitate and review implementation of the actions called for in this Plan. A Steering Committee, initially comprised of the members of the Policy Steering Committee of the Wind Integration Action Plan, should oversee the work of the Forum. A Core Analytical Team comprised of technical staff from utilities, regulatory agencies, public interest organizations and others, should conduct technical analysis and provide analytical support to the organizations charged with implementing Action Plan items. The Steering Committee should meet once every six months to review and guide the work of the Core Analytical Team. Activities directly undertaken by the Forum should be funded by contributions from participating organizations. The Forum should be chartered as soon as practicable following issuance of this Action Plan for an initial period of two years.
________________________________________

________________________________________
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� As of April 2010, there are seventeen (15) Balancing Authorities that have executed the ADI Agreement: Arizona Public Service Company; Bonneville Power Administration; British Columbia Hydro; El Paso Electric; GWA (NaturEner Power Watch, LLC); Idaho Power Company; Nevada Power Company; NorthWestern Energy; PacifiCorp-East; PacifiCorp-West; Public Service New Mexico; Puget Sound Energy; Salt River Project; Sierra Pacific; and, Xcel (PS Colorado). 
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