Lamar – Front Range Transmission Study

Draft Scope of Work

I. Purpose and Need
The purpose of these studies is to evaluate transmission alternatives to reliably alleviate existing constraints that inhibit potential resource development in southeast and east central Colorado from reaching electrical customer loads along the Front Range.  The southeastern Colorado region of interest has been defined as Energy Resource Zone (ERZ) #3 through the Colorado Senate Bill 07-100 (SB100) process.  The east central region has been defined as Energy Resource Zone (ERZ) #2 through the Colorado Senate Bill 07-100 (SB100) process. Colorado Coordinated Planning Group (CCPG) studies performed in 2008 resulted in conceptual transmission plans that consist of new high-voltage transmission projects that would originate at or near Lamar and have terminating points along the Front Range of Colorado at potential substations such as Comanche, Burlington, Road 125, and Missile Site.  The CCPG studies included both SB100 scenarios, and Long Range Transmission Planning Group studies.    

This scope of work lays out the plan for a coordinated and joint transmission study effort to evaluate transmission alternatives and make specific recommendations for a Lamar – Front Range transmission plan to alleviate transmission constraints between southeast and east central Colorado Energy Resource Zones. 

II.  Background
· In 2007, the Colorado Legislature passed Senate Bill 07-100 (“SB 07-100”).  One of the requirements of the bill is for rate-regulated utilities to develop plans for the construction or expansion of transmission facilities necessary to deliver electric power consistent with the timing of the development of beneficial energy resources located in or near energy resource zones (ERZ’s).  

· SB 07-091, also signed into law in 2007, resulted in the identification of renewable resource generation development areas (GDA’s) within Colorado that have potential to support the development of renewable resources.  
· The southeast region of Colorado has been shown to have high potential for wind energy resource development and includes generation development area (GDA) 6.  The region has also been of interest to Tri-State for the development of additional generation to provide for their resource needs.
· ERZ 2, identified in PSCO’s SB-100 process, includes GDA 5, in the Burlington, CO area, and GDA 7 near Limon, CO.  
III. Models
A. Base Case

· Studies will utilize transmission planning models that represent 2020 heavy and light loading in the CCPG footprint. 
· Study will utilize cases developed for the High Plains Express (HPX) study
· High renewable and low loads dispatch will be developed and studied. 

· Base cases will be modified to model heavy south to north transfers. This will include high generation in the Lamar and Pueblo region.  If necessary, reduce generation north of the Denver-metro area at locations such as Ft. St.Vrain, Pawnee, Cherokee, Valmont, and Arapahoe.  

B. Transmission Topology

The following significant transmission will be included in benchmarking models:

· San Luis Valley – Calumet – Comanche Transmission Project 
· Pawnee – Smoky Hill 345 kV Transmission Project

· Pawnee – Daniels Park 345 kV Transmission Project 
· Missile Site 345/230 kV Substation

· Black Hills 400MW generation and associate transmission lines line(s) in the Pueblo area
· Burlington-Wray 230 kV
The following projects will not be included and may need to be removed or modified from benchmark cases:

· The Eastern Plains Transmission Project, as originally proposed by Western and Tri-State
C. Generation 

· Group will agree on levels of existing generation, but most work should model existing/planned generation at Comanche, Lamar, and Burlington at maximum levels.
IV. Benchmark Evaluation – Power Flow Only
A. Benchmark – No new transmission from Lamar
Benchmark studies will evaluate the regional generation and transmission capability of the Zone 2 and Zone 3 regions without any new transmission.  Generation capability will be evaluated at the following locations:
a) Lamar
b) Burlington

V. Transmission Alternatives
At least two basic system alternatives will be evaluated.  The following alternatives describe the potential framework for a complete build out of transmission plans, including interconnection points.  Due to the magnitude of the Lamar – Front Range Project, some scenarios will be developed to evaluate individual segments or phases of each alternative.  

Scenario studies will be also be performed to evaluate transmission project design, such as voltage levels and number of circuits for individual segments.  
Each alternative includes interconnection points at Lamar, Vilas, Comanche, and Missile Site. Additional intermediate interconnection points will also be included. 
A. Alternative 1: Eastern N-S Corridor
Alternative 1 is shown in Figure 1 and consists of the following transmission segments:

1. Burlington – Missile Site

2. Lamar – Burlington

3. Lamar – Comanche

4. Lamar – Vilas

The Burlington – Missile Site segment may also interconnect at Big Sandy.

The Lamar – Comanche segment may also interconnect at Boone.
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1. Segment Capability

These scenario studies will examine how much generation resource could be allowed for certain individual segments of the overall project.  This intent of this analysis is to help determine if it is feasible to implement the project in phases and how much generation could be accommodated for each piece.  
a) Burlington (GDA 5) – Missile Site

(1) Single-circuit 345 kV

(2) Double-circuit 345 kV
b) Lamar/Vilas (GDA 6) – Burlington - Missile Site

(1) Single-circuit 345 kV

(2) Double-circuit 345 kV
c) Lamar/Vilas (GDA 6) – Comanche

(1) Single-circuit 345 kV

(2) Double-circuit 345 kV
2. Full Alternative
The following scenarios will be evaluated for the full system alternative:
a) Single-circuit 345 kV
b) Single-circuit 500 kV
c) Double-circuit 345 kV
d) Double-circuit 500 kV
Alternative 2: Central N-S Corridor

Alternative 2 is shown in Figure 2 and consists of the following transmission segments:

5. Burlington – Missile Site

6. Lamar – Missile Site

7. Lamar – Comanche

8. Lamar – Vilas


3. Segment Capability

These scenario studies will examine how much generation resource could be allowed for certain individual segments of the overall project.  This intent of this analysis is to help determine if it is feasible to implement the project in phases and how much generation could be accommodated for each piece.     
a) Lamar/Vilas (GDA 6) –  Missile Site

(1) Single-circuit 345 kV

(2) Double-circuit 345 kV
4. Full Alternative
The following scenarios will be evaluated for the full system alternative:

a) Single-circuit 345 kV

b) Single-circuit 500 kV

c) Double-circuit 345 kV

d) Double-circuit 500 kV

5. Expanded Alternative

a) Add a Comanche – Missile Site segment
VI. Other Sensitivity Studies
A. High Plains Express Integration
B. Use of series compensation

C.  Interaction with San Luis Valley – Calumet – Comanche Project 
VII. Methodology

A. Analyses of Alternatives
The study will determine reliability performance based on steady state, transient stability, and voltage stability analyses.  The study will expand on results achieved from 2008 SB100 scenarios and Long-Range studies.  System performance will be benchmarked using the starting point base case.  Benchmark analysis will document regional performance and other issues prior to implementation of any transmission alternatives.  The task force will agree on how and to what extent, benchmark performance issues should be handled.

B. Methodology 

Study methodologies will be approved and provided by the TSC.  These include powerflow solution methods, transient and voltage stability methodologies, and system monitoring.  As a general rule, the following system parameters will be monitored during the study and tabulated in the report as needed:

1. All busses, lines, and transformers with base voltages equal to or greater than 115 kV in the Colorado powerflow areas 70 and 73 will be monitored in all study cases.


2. Post contingency element loadings will only be tabulated when an element rating is exceeded and the loading increase is at least 1% from the normal system loading.  Specifically, if an element was overloaded in the normal condition and increased no more than 1% in the outage condition, the overload will not be reported.

3. Post contingency voltage violations will be tabulated only if the deviation is more than 0.05 p.u. from the normal system voltage or higher if allowed by local criteria.  Base case and contingency low voltage violations will be noted, however contingency voltage violations will be ignored if voltage change is less than  0.05 p.u.

4. Transient and voltage stability criteria will be provided by the Task Force.

C. Contingencies

Studies will focus on NERC Category A (system intact, N-0) and NERC Category B (single contingency, N-1) performance.  Some selected NERC Category C and D disturbances will also be performed.

D. Criteria

Studies shall adhere to the NERC Standards and WECC Criteria, and criteria provided by each utility.  Specific criteria will be provided by the TSC.

1. Element Loading

a) All elements should remain within 100% of stated ratings.  

b) All voltages within 0.95 and 1.05 under system normal conditions.

c) All voltages within 0.90 and 1.10 under single contingency conditions.

d) Voltages must not vary by 5% under single contingency conditions.

VIII. Schedule

Tentative Schedule:

Study Scope Approval: April 22, 2010 CCPG Meeting

Studies Completed: Fall 2010

Study Report: Fall 2010

Study should be completed and report issued by the third quarter of 2010.  Public Service has a goal of filing a Certificate of Public Convenience and Necessity (CPCN) by the end of 2010.  
IX. Work Allocation

The study will be lead and co-chaired by Tri-State Generation and Transmission (Tri-State) and Public Service Company of Colorado (PSCo)
, but participation will be open to all interested parties.  A Lamar – Front Range Task Force (Task Force) will be created under CCPG and report to the CCPG Oversight Committee.  Major portions of the study work will be performed by a third party consultant.  
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	(ERZ #3)
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	100
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	Existing:
	
	
	

	
	Comanche 3
	750
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	Comanche 1&2
	584
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	Fountain Valley
	150
	240
	

	
	Front Range
	363
	440
	

	
	Nixon
	260
	260
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� A Letter Agreement between Tri-State and PSCo will be utilized for purposes of funding the study.
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