Executive Summary

Reliability

While reliability risks have been associated with creation of a new industry structure for managing transmission, reliability risks are present today because transmission congestion is relieved by curtailment and the chaotic race for each control area to redispatch to maintain service to load.  There are potential reliability benefits when the bulk electric system operator’s objective is to ensure reliable service to load rather than accomplishing congestion management by curtailment without regard for possible loss of load.  Furthermore, there may be reliability benefits that may result from creating an organization having broad regional visibility of system operating state, analytical tools that allow it to carry out the full responsibilities of a NERC reliability coordinator, and the ability to redispatch generators based on the voluntary bids that the generators submit.

The current system of congestion management by curtailment has posed immediate threats to reliability in Seattle. The cost of unreliable electric service—especially at the bulk electric system level—is difficult to quantify because of the potentially immense proportions. All other cost impacts of implementing an RTO pale in comparison to the economic cost of a regional system disturbance or load shedding event in Seattle.  An event similar to the August 14th blackout in the East is estimated to have a potential impact of $145 to $324 million for the Seattle economy alone.  However, the ability of an RTO to reduce the risk of such an outage is not yet established.

1. [Report Body]

1.1. Reliability Impacts

In this portion of the analysis, factors affecting Bulk Electric System reliability are compared in both the near-term and long-term analysis with the reliability concerns and risks that are present in the existing system design and market structures.
 

Reliability standards affecting interconnected operation of networked transmission facilities have changed significantly over the last decade. Earlier approaches to coordinated operations by multiple autonomous control area operators have become increasingly vulnerable to unscheduled parallel flow effects, particularly when wholesale transaction volumes exceed the capability of control areas to fully coordinate and evaluate the system impacts on their interchange activity.

In the wake of multiple system disturbances in the Northwest, NERC adopted reliability standards based on revised security processes which required establishment of Reliability Coordinators in all regions. NERC Policy 9 sets standards for Reliability Coordinator procedures that include requirements to perform reliability analyses for next day and current day operating conditions. Under conditions where reliability is at risk, such as line loadings in excess of operating limits, the Reliability Coordinator can issue a directive to the control area operators to mitigate the condition by invoking a transmission loading relief (TLR) procedure, redispatching generation, reconfiguring transmission, or reducing load.  Increases in hourly control area-to-control area transactions have complicated the implementation of these measures and led to conflicts regarding the fairness of the methods used.

More recently NERC introduced the “Functional Model” to define the set of functions that must be performed to ensure the reliability of the bulk electric system.
 It also explains the relationship between and among the entities responsible for performing the tasks within each function. The Model provides the foundation and framework upon which NERC now develops and maintains its Reliability Standards. NERC’s Reliability Standards establish the requirements of the responsible entities that perform the functions defined in the Functional Model.

1.1.1. Reliability Concerns with Existing Transmission and Wholesale Market Structure in the Northwest

From the perspective of consumers, Bulk Electric System reliability in the Northwest has been excellent. Though the 1996 disturbances originated in the Northwest region, the most dramatic effects were felt outside the region.
 Concerns about Bulk Electric System reliability in the Northwest are still common among persons responsible for grid operations and reliability oversight.

After the consecutive 1996 system disturbances, the WSCC adopted a policy objective based on the principle that “if you haven’t studied an operating mode or condition, then you should not operate in that mode or condition.”
  Unfortunately this objective remains unfulfilled eight years later. And with limited construction of transmission facilities, BPA—the primary operator of major transmission facilities in the Northwest—is concerned that reliability can no longer be assured without mechanisms in place for transmission service curtailments.

In 2002 NERC found that the PNSC does not have “forward looking security assessment capabilities.” Nor does it use interchange transaction tags in its analytical methods making it nearly impossible to determine which transactions and interchange schedules contribute to system overloads.
 Given staff and system modeling constraints, the PNSC is essentially limited to real-time monitoring and reliance on control area operators to ensure that the current operating state is within static limits established in regional studies. Under the current functional model the PNSC does not have the ability to analyze whether combined near-term (next-hour, next-day) native load dispatch, interchange schedules and trading patterns result in potential violations of established operating limits. Nor does it perform on-line system security assessment.

In a recent audit of the system used by BPA to manage wholesale transactions, the DOE Inspector General found that "ETMS cannot yet meet the need for rapid, reliable, and accurate electronic tagging and scheduling...".
 This finding is consistent with other information that questions whether BPA has the capability to perform the analytical functions of a Reliability Authority as defined by NERC.
  Since PNSC is dependent on BPA staff for Reliability Coordination analysis, full compliance with NERC Policy 9 is not possible at present in the Northwest.

In the absence of a Regional Authority with study capabilities that extend to future periods (next-hour, next-day), there is significant reliance on the control area operators to estimate loadings at their tie-lines using system models that lack visibility over the entire region. In the recent August 14, 2003 Blackout in the Midwestern and Eastern North America, NERC found that the “blackout was caused by a lack of situational awareness that was in turn the result of inadequate reliability tools and backup capabilities.” 
  The report also found that “reliability coordinators and control areas were deficient in the performance of their reliability functions and did not achieve a level of performance that would be considered acceptable practice in areas such as operating tools, communications, and training.”  Emphasis is added to the term “tools” which refers to the analytical capabilities of the parties in charge of transmission system operations—in this case the control area operators and reliability coordinators. Furthermore, there were critical miscommunications occurring between the reliability coordinator and control area operators that concealed knowledge of the full sequence of events leading to the Blackout. 

The August 10, 1996, disturbance in WSCC was the result of remarkably similar circumstances. Initially minor line outages led to a system configuration that was unstable under the next significant contingency—a condition that had never been studied.
  From the investigations that followed this outage a number of BPA staff and the Administrator expressed their support for establishing “strong regional grid operators that have adequate responsibility and authority for transmission reliability.” 

Anomalous study errors continue to affect BPA transmission operations. On January 30, 2004, BPA informed Seattle that a relatively minor line outage would necessitate a curtailment of east-to-west schedules to Seattle’s load in excess of 1,000 MW. A curtailment of this magnitude would have resulted in loss of load in Seattle. Apparently a mistake occurred in an “algorithm” used to allocate curtailments.
 Furthermore it appears that BPA dispatchers were unable to find a nomogram for the outage conditions that existed and invoked the practice of curtailing all schedules when an appropriate nomogram has not been prepared.

The fundamental threat to reliability under the current structure of for Bulk Electric System operations is that transmission congestion is relieved by curtailment and the chaotic race for each control area to redispatch to maintain service to load.  The region has failed to adopt technology to perform security constrained dispatch which has been commercially available for nearly two decades. The acceleration of microcomputer processing power and operating systems over this same period has greatly magnified the capability to simulate and analyze transmission operations. Yet the region continues to rely on the Real-time Operations Dispatch and Scheduling System (RODS), which was developed in the 1970s, to schedule transactions across the BPA grid.

1.1.2. Expected Evolution without RTO West

While it may possible to “fix” RODS and begin the process of better coordinating data and analysis among the multiple control areas responsible for Bulk Electric System operations, most of these entities have favored regional solutions since 1996 for good reasons. The following issues will likely be unresolved unless a regional solution is implemented.

· Commercial sensitivity provides justification for withholding data needed for effective reliability coordination.

· Lack of system-wide visibility of operating conditions and probable operating states limits effective reliability coordination.

· ATC calculations using nomograms and path allocations cannot consider parallel flow effects for all possible operating conditions.

· Congestion management by curtailment results in crisis management approaches to redispatch without any rational financial settlement.

1.1.3. Near-term Analysis with RTO West

1.1.3.1. Comprehensive Forward-looking Security Assessments

The Beginning State of the Regional Proposal would require that transmission schedules be reviewed by (in early stages) and approved by (in latter stages) the RTO.  This is an essential data stream for forward-looking security assessments that is absent from the current reliability institutions in the Northwest. The primary purpose of this function is to ensure that the operational planning requirements of the Reliability Authority can be fulfilled, and that ATC calculations are based on total system capability and all simultaneous uses. 

1.1.3.2. Congestion Management by Security Constrained Redispatch With Bilateral Settlements

The Regional Proposal also describes an evolutionary process for resolving congestion management that places priority on creating security constrained dispatch conditions through bilateral markets rather than accomplishing congestion management by curtailment. Because bilateral transactions may not be able to fully resolve congestion prior to real-time, curtailments will likely remain as a last resort. Furthermore, the ability to create a security constrained dispatch is contingent upon having accurate data about system state and near-term (day-ahead, hour-ahead) operating plans. Having an independent organization may be the only way to assure market participants that the data is provided to an interchange authority that does not place its own commercial interests above others.  As noted earlier, the financial consequences of this cannot yet be estimated.

1.1.4. Long-term Outlook with RTO West

1.1.4.1. Risk Factors Analyzed by Schweitzer

In February 2002, Edmund O. Schweitzer authored a risk assessment intended to analyze potential reliability impacts of establishing an RTO in the Northwest.
 A group of personnel from Schweitzer Engineering was formed to rate relative reliability effects of an RTO on a list of 48 issues assuming RTO structural concepts provided to the group. The group expressed a collective opinion that formation of an RTO in the Northwest would increase reliability risks relative to the current state of the industry and provided suggestions on possible ways to mitigate this risk. The group noted that “when making any change in organization, risk is involved in transition – even if every change were to ultimately be for the better.” Because the group opined that reliability risks would increase in 36 of the 48 issues, many in the region have concluded that reliability would suffer if an RTO were formed. BPA staffs have stated that they find this interpretation of the report to be incorrect and that the conclusions were intended to provide a basis for mitigating reliability risks during RTO formation rather than a condemnation of the RTO concept.

In large part the Schweitzer analysis suggests that the RTO would have new staffs that lack experience and suggests that this concern can be mitigated by hiring experienced staff. One would expect that the RTO would likely hire experienced staffs from the utilities that currently operate Bulk Electric System facilities. In another part of the report the authors even presume that “the RTO would start with operators from the utilities beneath it.”  The authors suggest that the relative risk can be mitigated by making a slow, careful transition. An incremental transition over a period of five to six years is the approach contemplated in the Regional Proposal.

While the issue of putting “capital where it does the most good” received a very negative rating by the Schweitzer group, the report states that the “model of capital planning today, and under the RTO, is indefinite and therefore a risk factor.” (emphasis added)  However, if both today’s model and the RTO model are indefinite (i.e. the same), it is inconsistent to conclude that the relative risk increases with the RTO.
 The authors appear to be critical of the RTO structure as an uncertain business environment for capital investment in transmission, yet they fail to acknowledge that transmission investment is likely to draw opposition regardless of whether an RTO exists or not.

The concerns expressed about political influence in RTO decision making are nothing new to the region or the country. On the other hand, having an organization that is independent of any single commercial interest, conducts open processes and is held accountable to the region, such as what is described in the RTO West Regional Proposal, may mitigate some of the existing parochial influences that currently affect transmission planning and operations. Their suggested mitigation measure—that the RTO have “top-level” decision-making authority—is consistent with this approach and must be applied equally to both existing and RTO structures.

1.1.4.2. Elimination of Nomograms

Nomograms are artifacts of the contract path, control area-to-control area interchange operating model that are intended to guide operators when operating conditions on one part of the transmission network affect operating limits on another part of the network. They are based on seasonal operating and planning powerflow models, however, it is very probable that a nomogram used in a particular situation will be based on a system state model that is different from the actual operating conditions to which it is applied.
 During the transition to an RTO, nomograms would be replaced with on-line security assessment tools that consider the simultaneous impacts of all injections and withdrawals on limiting elements in the system.

1.1.4.3. Congestion Management by Security Constrained Redispatch with Balancing Market Settlements

The Advanced Target State of the Regional Proposal would include implementation of a financial transmission rights model, such as Locational Marginal Pricing (LMP), for congestion management. The primary purpose for using LMP is to identify, within the constraints of the transmission system, which generating units are capable of economically delivering the next increment of power to the next increment of load.  The first part of the process consists of qualifying the physical capabilities of available generators to deliver power to incremental loads. The next step is an economic ranking of those generators to determine, from lowest cost to highest cost, which generator outputs should be incremented or decremented to provide the least cost solution to the power flow equation including all security constraints. In the absence of constraints, the solution is a relatively simple stacking of generator bids from lowest to highest cost in order that system demand is met. When constraints are present, the solution requires optimization techniques such as Security Constrained Unit Commitment (SCUC) or Optimal Power Flow (OPF).
 Above all the objective is to serve load while enforcing the adopted reliability criteria. The economic settlement occurs after-the-fact and is commonly based on the ex-ante bids accepted by the system operator, unless the bids are mitigated by the market monitor due to concerns about market power.

Objections to implementing LMP in the Northwest are generally based on issues of market price manipulation and the perceived impossibility of using the system in the context of a hydro-thermal system. These criticisms seldom consider the potential value of the underlying analytical methods that can solve transmission reliability problems.
 The possibility that an economic ranking system could be used for redispatch and settlement should be investigated while remaining cognizant of the costs and risks of implementing such a system.

1.1.5. Conclusion

While reliability risks have been associated with creation of a new industry structure for managing transmission, reliability risks are present under the existing structure. Compliance with existing reliability coordination standards is incomplete. Systems for managing real-time schedules are outdated and migration to a new system at BPA is not going well. The current system of congestion management by curtailment has posed immediate threats to reliability in Seattle. The cost of unreliable electric service—especially at the Bulk Electric System level—is difficult to quantify because of the potentially immense proportions. For example, the economic cost of the August 14 Blackout which resulted in the loss of 61,800 MW of load is estimated at between $4.5 and $10 billion, and affected approximately 50 million people.
  Using a ratio of cost to lost-load, a similar event in the Northwest is estimated to have a potential impact of $145 to $324 million for the Seattle economy alone.  Clearly all other cost impacts of implementing an RTO pale in comparison to the economic cost of a regional system disturbance or load shedding event in Seattle.

Seattle is well equipped to transition to the new Functional Model for reliability which supports formation of regional organizations that perform the functions of reliability, interchange and balancing authorities.  BPA and other Bulk Electric System operators must also transition to the NERC Functional Model to ensure regional reliability.

� 	The term “Bulk Electric System” is a NERC term used here to differentiate the subject from local distribution system reliability. Seattle does not have operational control capability over the Bulk Electric System. This is primarily the domain of BPA.


� 	NERC Functional Model version 2. Draft 12: October 23, 2003.


� 	In the July 2, 1996 disturbance only 15 customers lost power in Washington, Oregon, northern Idaho, Montana, Albert and British Columbia. Over 2 million customers lost power in other parts of the Western Interconnection. The August 10, 1996 disturbance interrupted service to 7.5 million customers.  The Electric Power Outages in the Western United States, July 2-3, 1996. U.S. DOE Report the President. August 2, 1996. Western Systems Coordinating Council, Disturbance Report for the Power System Outage that Occurred in the Western Interconnection on August 10, 1996. October 18, 1996.


� 	Northwest Power Pool Operating Manual. Section H. Coordination of Scheduled Outages. Scope B.3. 12/14/98.


� 	Pacific Northwest Security Coordinator Audit, January 4, 2002.


� 	DOE Inspector General Report � HYPERLINK "http://www.ig.doe.gov/pdf/ig-0637.pdf. February 4" ��http://www.ig.doe.gov/pdf/ig-0637.pdf. February 4�, 2004. ETMS is an acronym for Electronic Transaction Management System.


� 	The term Reliability Authority is part of the NERC Functional Model. 


� 	August 14, 2003 Blackout: NERC Actions to Prevent and Mitigate the Impacts of Future Cascading Blackouts. February 10, 2004. Recommendation 10 at page 15 and Recommendation 14 at page 17.


� 	See Western Systems Coordinating Council, Disturbance Report for the Power System Outage that Occurred in the Western Interconnection on August 10, 1996. October 18, 1996.


� 	See testimony of Randall W. Hardy, Administrator, Bonneville Power Administration. November 7, 1996.


� 	Numerous prior incidents involving the Puget Sound Area Northern Intertie (PSANI) curtailment procedure occurred in 2002 and 2003. While construction of the Kangley-Echo Lake project was expected to resolve incidence of PSANI curtailments, forced outages coincident with scheduled outages continue to cause path deratings that affect BPA transmission capacity.


� 	DOE Inspector General Report. February 2004.


� 	Schweitzer, Edmund O., Assessing the Reliability Impact of a Regional Transmission Organization (RTO). February 22, 2002.  Schweitzer was retained by BPA.


� 	Ibid at page 8.


� 	See discussion at the beginning of this section regarding misapplication of the Northern Intertie nomogram on January 30, 2004.


�  	Again, when the system is constrained these bids would have to be evaluated by a market monitor empowered to impose mitigation if abuse of market power is found.


� 	As mentioned earlier in this section, analytical tools for evaluating bulk electric system security have matured considerably in recent years. State estimation, voltage stability, contingency analysis and the ability to evaluate system security in the context of a forward-looking operating plan is the current objective of NERC based on technology that exists today.


� 	See ICF � HYPERLINK "http://www.icfconsulting.com/Markets/Energy/doc_files/blackout-economic-costs.pdf" ��http://www.icfconsulting.com/Markets/Energy/doc_files/blackout-economic-costs.pdf� and � HYPERLINK "http://www.elcon.org/Documents/EconomicImpactsOfAugust2003Blackout.pdf" ��http://www.elcon.org/Documents/EconomicImpactsOfAugust2003Blackout.pdf�.  Generally these analyses used a Willingness To Pay (WTP) approach that values the price of avoiding an outage at a multiple of the retail rate. ICF used a multiple in the range of 80 to 120.





