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Collaborative Transmission Planning Process (CTPP)

Purpose of Collaborative Transmission Planning

The purpose of this collaborative transmission planning process is to create a coordinated long-term transmission expansion plan that maintains a reliable transmission system (e.g., meets all applicable reliability criteria) and is cost effective (e.g., targets lowest total incremental cost to the average North Carolina consumer).

There are two major reasons to coordinate transmission planning in North Carolina:

	Reliability
	The eastern interconnect is a complex system where each region’s reliability is dependent upon neighboring regions (as exhibited by the August 14th, 2003 blackout). The reliability of Progress Energy, Duke and surrounding regions such as Dominion, TVA, and Southern Co. are interdependent. In recognition of this interdependence, coordinated reliability planning is needed. 

In addition, the reliability of a system changes over time. As consumption of electric power increases, more facilities are needed to meet that increasing demand – generation, distribution and transmission facilities – to maintain the reliability and security of the power system. Coordinated planning will help facilitate least cost planning for serving this new demand.

	Economics
	Transmission congestion causes increased production costs. For instance, fuel prices are less expensive (coal, gas) in the western part of North Carolina than in the eastern part. Therefore, transmission constraints cause more expensive generation to run in the eastern part of the state when less expensive generation may be available in the western part of the state. Transmission investment may be justified or partially justified based on reducing such elevated production costs.


In consideration of these drivers, North Carolina’s Load Serving Entities (LSEs) are embarking on a collaborative transmission planning process. Oversight for the planning process will be provided by the Oversight Steering Committee (OSC) which will consist of two members each from Duke, Progress Energy, the electric municipals (munis) and the electric cooperatives (coops), and one member from an Independent Third Party (ITP). The OSC has selected Gestalt, LLC to be the ITP. The planning work and studies will be conducted by the Planning Working Group (PWG). The ITP consultant will fulfill five roles: 1) provide an independent perspective for the planning process, 2) provide a tie-breaking vote for the OSC, 3) facilitate input to the planning process from all market participants, 4) participate in PWG activities and 5) develop enhanced transmission access options based upon economics-based transmission planning analyses.  In addition to the OSC and PWG, a Transmission Expansion Advisory Group (TEAG) will be formed to provide advice and recommendations to the NC LSEs which will aid in the development of a coordinated transmission expansion plan.  The TEAG membership is open to all parties interested in the development of this transmission planning process in NC.

In addition to the classic transmission planning analyses (e.g., load flow, short circuit, stability and voltage & power angle analyses), production simulation analyses will also be performed to a) help determine the most cost effective solutions to reliability issues; b) analyze congestion costs to determine if there are cost effective corrective measures to reduce or eliminate them; and c) integrate transmission planning into Integrated Resource Planning for the participating LSEs.

Deliverables from Collaborative Transmission Planning

The result of the collaborative transmission planning effort will be a ten-year transmission expansion plan that best balances the reliability of the power system, total costs for energy and capacity (production costs) in North Carolina, and the costs of transmission investment, all while prudently managing the associated risks and with an emphasis on minimizing the total cost to North Carolina’s electric consumers. The plan will be more detailed for years 1 through 5 and more conceptual in nature for years 5 through 10, with the exception that if a project has a significantly long lead time (e.g., a major new 500 kV line), then the plan for that new investment will have the same level of detail as the year 1 through 5 investments even though the long lead time investment may extend beyond year 5. The plan for years 5 through 10 will be subject to change (unless a long lead time project is approved) due to changing circumstances.

There will be two sections to the plan:

· Reliability Expansion Plan – Consisting of transmission improvements justified for reliability for reliability purposes.

· Enhanced Transmission Access-Based Expansion Plan – Consisting of transmission improvements justified on a cost / benefit basis with an appropriate level of risk.

Study Process

The study process will be split into two pieces that will be concurrent and iterative in nature:

· Reliability Planning Process

· Enhanced Transmission Access-Based Planning Process

The Figure 1 (Study Process Flowchart) lays out, at a high level, the process to carry out the study. The following section adds more detail to the process.

Figure 1
Study Process Flowchart


[image: image1]
Reliability Planning Process

The power system must be operated within certain reliability criteria. Typical reliability criteria address the following technical limits:

· Thermal

· Voltage – both magnitude and phase angle

· Stability

· Short Circuit

The typical reliability study process will:

1. Establish assumptions for the study

2. Establish reliability criteria by which the results will be measured

3. Determine the methodologies that will be used to carry out the study

4. Perform the study (thermal, voltage, stability and short circuit)

5. Evaluate the results to identify problems / issues

6. Identify potential solutions to the problems / issues

7. Test the effectiveness of the potential issues through studies (thermal, voltage, stability, short circuit) and modify the solutions as necessary such that all reliability criteria are met.

8. Perform financial analysis and rough scheduling of the solutions (e.g., cost, cash flow, present value, impact on cost of power supply, incremental impacts on transmission rates)

9. Compare alternatives

10. Select the preferred alternative and final plan

Below is further discussion of portions of this process.

Assumptions

The first step in the process is to agree upon assumptions, such as:

· What years to study

· Planned generation and transmission additions

· Load levels to be studied (e.g., peak, shoulder and light loads).

· Generation dispatch

· Load forecasts

· Interchange assumptions

· External market representation (e.g., MMWG, VST models)

· TTC / TRM / CBM assumptions

· Contingencies

· Special protection schemes, special operating schemes
· Financial assumptions (e.g., time value of money, financing costs, duration of analysis for present value analyses, etc.)

From these assumptions, a “Base Case” can be created that acts as the baseline for the reliability study.

Criteria

Next, the criteria with which results will be evaluated need to be established, e.g.:

· Reliability criteria – NERC Categories A, B and C; SERC, VST criteria, individual company criteria

· Loss of generators in addition to loss of transmission elements

· Thermal ratings – application of emergency ratings

Methodology

Then, decisions need to be made concerning the methodology to be used in the analysis, e.g.:

· Study “internal” or “local” issues first, e.g., potential issues internal to each transmission provider.
· Study thermal and voltage limits first. Thermal limits are typically the most difficult to resolve and the most limiting, with voltage issues usually being identified within the same power-flow analyses.

· Study stability and short circuit as needed.
· Identify problems and potential solutions for “local” issues.
· Study transfer limits once internal issues are solved.
· Agree upon method for establishing transfers – e.g., scaling, economics, combination of scaling and economics.
· Study thermal and voltage limits first. Thermal limits are typically the most difficult to resolve and the most limiting, with voltage issues usually being identified within the same power-flow analyses.

· Study stability and short circuit as needed.
Analysis of Results

· What causes the issues / limits?

· If the limit were fixed, what would the next limit be and what would limit it?

Solution Development

· Identification of potential solutions / alternatives

· Effectiveness of alternatives, load flow, short circuit, voltage and stability testing

· Cost estimates and schedule for alternatives

· Impact of alternatives on power supply costs (through production simulation analyses, e.g., Security Constrained Economic Dispatch – SCED - analyses)
Selection of Preferred Reliability Plan

· Comparison of alternatives – cost / benefit / risk, bottom-line incremental impact on consumers’ rates

· Selection of a preferred set of transmission improvements, etc., that provides a reliable system to customers most cost effectively while prudently managing the associated risks
Enhanced Transmission Access-Based Planning and Integration with IRP Process
Building only enough transmission to meet reliability requirements will not likely result in the lowest cost alternative for transmission improvements for North Carolina consumers. Building for reliability reasons only will result in less and/or different transmission investment than building for both reliability and economic reasons since the former will still result in congestion on the system.

Congestion results in higher costs of power supply in two ways: 

1. Increased production or energy cost. Congestion causes more expensive generators to run instead of lower cost generators. For instance, the western part of the state has access to less expensive natural gas and coal than the eastern part of the state does due in part to higher transportation fees of those fuels to the east. Transmission constraints often prevent the level of transfer of power from west to east that would be most economical; resulting in a higher total production costs in North Carolina.

2. Increased capacity costs. For reliability purposes, generation capacity must be greater than or equal to load plus losses plus a reserve margin minus the ability to import capacity from neighboring regions (e.g., the ability to purchase firm power as long as the neighboring region has excess capacity to sell). The Carolinas, in general, have a smaller reserve margin than neighboring Southern and TVA. As a result, the value of capacity in the Carolinas is higher than in Southern and TVA. If transmission were built into those neighboring regions, it may be less expensive to purchase power from those neighboring regions than buying from or building new generation in the Carolinas. 
The basis of this approach is to develop a cost benefit justification for transmission upgrades, e.g.:

	Benefits
	Costs

	· Reduced production / energy costs

· Reduced capacity costs
	· Increased transmission costs
· Losses associated with imports

· Transmission “wheeling” charges associated with imports


Cost-justification for the upgrades proposed for economic reasons will likely help the approval and siting process for such new upgrades. If it can be shown that transmission upgrades, while increasing transmission investment, decrease total costs to North Carolina consumers, then the upgrades are cost-justified. In addition, upgrades built for reliability purposes will also have economic benefits; therefore, studying the economic benefits of reliability-based expansion will help justify those investments as well.

The process for Enhanced Transmission Access-Based Transmission Planning is much the same as for reliability planning. The typical economics-based study process will:

1. Establish assumptions for the study

2. Determine the methodologies that will be used to carry out the study (e.g., production simulation)

3. Perform the study

4. Evaluate the results to identify problems / issues

5. Identify potential solutions to the problems / issues

6. Test the effectiveness of the potential solutions through studies (e.g., production simulation, thermal, voltage, stability, short circuit) and modify the solutions as necessary such that all reliability criteria are met and production costs are reduced

7. Perform financial analysis and rough scheduling of the solutions (e.g., cost, savings, cash flow, present value, incremental impacts on bottom line incremental savings to the consumer)

8. Compare alternatives analysis

9. Select the preferred alternative and final plan

Below is further discussion of portions of this process.

Assumptions

In addition to the assumptions used for the reliability portion of the effort, the following additional assumptions are needed at a minimum:

· Financial assumptions, such as term of analysis (e.g., 20 years), carrying charges, financing charges, inflation, etc.

· Fuel prices, sensitivities around fuel prices, etc.
· Load shape, load growth, sensitivities around rate of load growth, etc.
· Production data (e.g., heat rates, variable O&M costs, emissions costs, start costs, etc.). Production costs can be obtained in at least two ways: 

1. Through publicly available data (e.g., FERC filings, purchase of publicly available databases – e.g., EnergyVelocity, RDI); although not as accurate as information directly from the power producers, it does help avoid confidentiality issues and will produce sufficiently accurate results for purposes of the collaborative effort.
2. Directly from the power producers. This approach would likely require the ITP to perform the production simulation analyses so that confidentiality of the data could be maintained.

Criteria

· Cost / Benefit – upgrades pay for themselves in X number of years
· Meets all reliability criteria

Methodology

Two types of models would be needed to carry out this approach:

1. A Security Constrained Economic Dispatch (SCED) and Security Constrained Unit Commitment (SCUC) model (e.g., ProMod / TAMS, GE MAPS) to evaluate the benefits of transmission upgrades to the reduction of production or energy costs. Note that a SCED / SCUC method is very location specific, so, typically a SCED / SCUC method is used for the first few years of the analysis (until the analysis runs into a resource addition need for which the location is unknown) and the remaining years are studied through a zonal analysis (see below).

2. A zonal market study approach (e.g., Midas, NEA’s MarketPower, ProSim) to evaluate impacts of upgrades on capacity costs and long-run energy costs.

Analysis of Results

An initial evaluation of total congestion costs can be calculated by using the SCED / SCUC analysis to calculate the difference between the following three cases: 1) no transmission constraints internal to the Carolinas, 2) the base case transmission system, and 3) the transmission system reflecting only those upgrades within the Reliability Expansion Plan. By comparing these cases, an annual cost of congestion can be calculated for the Base Case and the Reliability Expansion Plan case.

In addition, a measure of congestion costs caused by individual flowgates (shadow prices and frequency of congestion) can be used to indicate which points of congestion have the highest impact on increased production costs.

Solution Development

The constraints that are the most costly (as reflected by shadow prices and frequency of congestion) can be examined first and solution alternatives for these constraints can be developed and tested.

It is expected that there will be some iteration between the Reliability Transmission Planning effort and the Enhanced Transmission Access-Based Planning effort as solution alternatives for one impact the results of the other. For instance:

· Because the Reliability Expansion Plan is reflective of a base-line level of transmission investment, it makes sense to incorporate this base-line investment within the economics modeling.

· Transmission limits between transmission providers (e.g., import and export) have both reliability and economic consequences, e.g., the limit is determined by reliability while the impact is economic. Therefore, the two studies will need to “feed” each other with reliability limits and economic consequences.

Integration with IRP Processes

This economics-based approach can be expanded to an integrated transmission and Integrated Resource Planning (IRP) approach (using the zonal approach so as not to be site-specific) by comparing generation built in different regions with associated transmission investments, integrating total impacts on transmission rates, on production and capacity costs, and on capital costs of the new generation to provide the lowest total cost to the consumer.

Proposed Study Schedule

	Reliability Planning Process
	Enhanced Transmission Access-Based Planning Process

	Transmission providers provide information concerning existing  Reliability Plans, reliability planning process, typical assumptions, existing transmission issues, transmission limits for import / export, TRM practices, etc.
	September - October
	
	

	LSE data submission: e.g., load data, new projects, resource projections
	October - November
	Additional LSE Data Submission: production costing information, fuel cost projections
	October - December

	OSC & PWG establish assumptions, criteria and methodology
	October - November
	OSC & PWG establish assumptions, criteria and methodology
	October - November

	Each transmission provider performs studies on internal system and identifies problems / issues
	November - December
	Test production simulation runs and calibration of Base Case
	January - February

	PWG develops solution alternatives to internal problems / issues
	January – February
	Input reliability solution alternatives for internal problems / issues into production simulations to understand cost benefits of various reliability solution alternatives. 
	February - March

	PWG performs comparison of alternatives and finalizes Reliability Expansion Plan
	February – March
	Production simulations of Reliability Only Case to establish a baseline for identifying total congestion costs and constraints that have the highest impact on these congestion costs
	March - April

	PWG develops solution alternatives for import / export between transmission providers
	March - April
	Production simulations to identify benefits of transmission solutions to increase transfer capabilities and address congestion costs
	April - June

	PWG formalizes Reliability Expansion Plan
	April - June
	Comparison of alternatives to addressing congestion and selecting preferred Congestion Reduction Expansion Plan
	May – June

	
	
	Analyses to compare various resource planning alternatives combined with transmission alternatives (e.g., integration with IRP process)
	June - July

	
	
	Comparison of Alternatives and selection of Transmission Expansion Plan for IRP
	July - August

	
	
	Comparison of Alternatives and development of an Enhanced Transmission Access-Based Expansion Plan
	August - September

	Integrated Plan

	Formalize detailed joint Reliability and Enhanced Access-Based Expansion Plan
	September – October
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