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STUDY PARTICIPANTS

The following entities were participants in the 2010 DEEP Study Plan.  The DEEP SC wishes to express its appreciation to the Transmission Planners providing support in the development of this study.

· Colorado Springs Utilities

· Black Hills Power

· Tri-State Generation & Transmission Association

· Public Service Company of Colorado

· Western Area Power Administration

· Intermountain REA

· City of Fountain

· Municipal Energy Agency of Nebraska

· Arion Energy

BACKGROUND

The DEEP Sub-Committee (DEEP SC) of the Colorado Coordinated Planning Group (CCPG) focuses on regional transmission planning in the Southern Front Range area of Colorado, and is defined by the general geographic area of Douglas, Elbert, El Paso and Pueblo Counties.  The DEEP SC is included in the CCPG charter.  The first DEEP kick-off meeting was held on March 22, 2010, and subsequently a 2010 Study Plan was drafted and submitted for approval to the CCPG Oversight Committee at the April 22, 2010 CCPG meeting.  The 2010 Study Plan as proposed and adopted is contained in Attachment I to this final report.

This report summarizes the 2010 Study Plan and completes the responsibilities of the DEEP SC to the CCPG as identified in the 2010 Study Plan.  It is expected that the DEEP SC will continue to exist under the CCPG to fulfill its stated purposes.
PURPOSE AND NEED

Colorado Springs Utilities has identified area overloads in the 5-10 year planning horizon.  These overloads affect facilities in northern El Paso County.  Other overloads were identified at Colorado Springs Utilities interties at Midway Substation.  Colorado Springs Utilities has identified alternative solutions to the overloads on its system, but these do not appear to mitigate all area overloads.  The 2010 Study Plan seeks to explore regional/multi-utility alternatives to resolve these projected overloads.

STUDY APPROACH
The projected future overloads were found to appear beyond a 5 year horizon, and to then be increasing over the course of a 5-10 year time-frame.  It was therefore decided that a ten-year base case would be used for the initial study effort.  A 2020 heavy summer base case had recently been reviewed and modified by the High Plains Express (HPX) Project Technical Studies Sub-Committee.  It was decided by the DEEP SC that this base case, without the HPX project additions, would be used as the starting point for a ten-year base case specific to the DEEP SC 2010 Study Plan.
The HPX 2020 Heavy Summer base case was supplied by the HPX Technical Studies Sub-Committee, and each member of the DEEP SC provided input to further refine it with the most recent data available.  Since WECC base cases typically begin development six-months or more in advance of their finalization, this updating of the data in the specific region of focus for a study is commonly required, and proved to be a determining factor in the outcome of this study effort.

Of primary importance to this study effort was the overall decline in load-growth projections throughout the WECC and within the footprint of the DEEP SC.  Study participants provided updated loads for the 2020 Heavy Summer base case to reflect this overall decline in load-growth expectations.
N-0 & N-1 POWER FLOW RESULTS

With the refinements included in the 2020 Heavy Summer base case, N-0 and N-1 load flow simulations were conducted to identify/quantify overloaded BES elements.  The following zones (as numbered in the PTI 2020 Heavy Summer base case) were monitored for overloads.  The zones cover and extend beyond the defined DEEP SC footprint.  The coverage beyond the DEEP SC footprint identified certain overloaded BES elements that were outside the interest of the DEEP SC, and they are not addressed in this report.

	ZONES
	GENERAL DESCRIPTION

	757
	Colorado Springs area

	700
	Denver area

	704
	Southwest of Denver load center & Pueblo-south

	712
	Southeastern Colorado – Arkansas River Valley & Pueblo-west

	791
	West of front range (TOT 5)


N-0 power flow simulation of the 2020 Heavy Summer base case revealed no overloaded BES elements within the DEEP SC footprint.  N-1 power flow simulation revealed the following overloads within the DEEP SC footprint. 
	OVERLOADED ELEMENT
	RATING OF ELEMENT (MW)
	WORST CASE % OVERLOAD

	COTTONWOOD S. 35KV TO TESLA 35KV
	35.9
	172.2

	BOONE 115KV TO BOONE 69KV T1
	33.0
	101.9

	LAJUNTA W. 115KV TO LAJUNTA W. 69KV T1
	25.0
	104.8

	LAJUNTA W. 115KV TO LAJUNTA W. 69KV T2
	25.0
	104.8

	PORTLAND 115KV TO PORTLAND 69KV T2
	25.0
	169.8

	FULLER 230KV TO FULLER 115KV
	100
	103.4


The overloaded elements shown in yellow are known to the owners of these facilities, and are either relieved by operating procedures or emergency overload ratings.
The overloaded elements shown in green are known to the owners of these facilities, and there are currently plans in place for upgraded transformer capacities that will relieve the overloads.

The Fuller 230/115kV Autotransformer shown in red remained as the only overloaded BES element identified within the DEEP SC footprint.  It should be noted that other BES elements were overloaded in the original 2020 HPX base case, but the refinements/updates made to the case eliminated the overloads.  It is believed that the major contributing factor to the reduction in overloaded BES elements was the reduction in loads and resources forecasted in 2020.

ALTERNATIVE SOLUTIONS FOR OVERLOADED BES ELEMENTS

With the Fuller 230/115kV Autotransformer the only BES element exhibiting N-1 overloading, the scope of the 2010 Study Plan significantly diminished.  Tri-State Generation and Transmission Association is the owner of the Fuller transformer, and they are aware of the potential for it to overload in the future.  Tri-State is currently exploring transmission system upgrades to address this potential overload.
Among the possibilities under consideration by Tri-State is a 230kV line from Big Sandy to Calhan along with a 230/115kV Autotransformer at the Calhan Substation.  Including this project in the 2020 Heavy Summer base case relieved the overload on the Fuller 230/115kV Autotransformer.  The Big Sandy to Calhan line has appeared in recent, approved WECC future-year base cases.
CONCLUSION
These study results and the above alternative solution were presented to the CCPG at the August 19, 2010 meeting.  No additional alternatives were suggested for further study.
ATTACHMENT I

DEEP SUB-COMMITTEE
2010 STUDY PLAN

APPROVED BY CCPG OVERSIGHT COMMITTEE 4/22/2010
The DEEP Sub-Committee (DEEP SC) of the CCPG focuses on a regional transmission planning approach of the load serving transmission system in the general geographic area of Douglas, Elbert, El Paso and Pueblo Counties in the Southern Front Range of Colorado.  Within this scope, and in accordance with the CCPG Charter, the DEEP SC submits this 2010 Study Plan to the CCPG Oversight Committee for approval.

GENERAL CONSTRUCT OF THE DEEP SUB-COMMITTEE
The DEEP SC is open to participation from all stakeholders.  Meeting announcements, minutes, and other pertinent materials will be posted to the WestConnect web site under CCPG – DEEP Sub-Committee (www.westconnect.com).  Stakeholders may obtain direct notification by submitting their contact information to the DEEP SC sub-committee chair:

Cliff Berthelot
Colorado Springs Utilities

P.O. Box 1103, Mail Code 1821

Colorado Springs, CO  80947

(719) 668-8025

cberthelot@csu.org
The following Transmission Planning organizations are participants in the DEEP SC:

· Colorado Springs Utilities

· Black Hills Corporation

· Public Service Company of Colorado

· Tri-State Generation and Transmission Association

· Western Area Power Administration

The focus of the DEEP SC does not include generator interconnection.  The FERC Large Generator Interconnection Procedures govern this process, and parties interested in interconnection are referred to this process.

2010 STUDY PLAN

PURPOSE AND NEED

Colorado Springs Utilities has identified area overloads in the 5-10 year planning horizon.  These overloads affect facilities in northern El Paso County.  Other overloads were identified at Colorado Springs Utilities interties at Midway Substation.  Colorado Springs Utilities has identified alternative solutions to the overloads on its system, but these do not appear to mitigate all area overloads.  This 2010 Study Plan seeks to explore regional/multi-utility alternatives to resolve these projected overloads.

OBJECTIVES

The objective of the 2010 Study Plan is to explore and develop alternatives to mitigating projected overloads described above within the scope and footprint of the DEEP SC.  Progress reports will be made at the regularly scheduled meetings of the CCPG.

ASSUMPTIONS AND STUDY PERFORMANCE CRITERIA

Studies will be conducted utilizing expected heavy summer loads and resources.  A base case will be developed representing the year 2020 for initial studies and development of alternatives.  Studies will focus on N-0 and N-1 performance, and will apply the same performance criteria used by the CCPG NERC Compliance Sub-Committee in their studies.
DEVELOPMENT OF BASE CASES AND OTHER DATA

The 2020 base case developed for the High Plains Express studies without the High Plains Express project will be examined as a starting point.  Once a suitable base case is identified, the data contained therein (loads, resources, topology, etc.) pertinent to the scope of the 2010 Study Plan will be examined and refined by study participants.

METHODOLOGY & DESCRIPTION OF CONTINGENCIES TO BE EXAMINED
Once a base case is selected, study participants may refine data as appropriate within the focus of this study.  Studies will be conducted with models in the PTI format and will be shared in this format only.  Area overloads will be identified through an automated N-0 and N-1 analysis on model zones 757, 700, 704, 712, 791.  Alternatives will be developed to relieve the overloads identified.  These alternatives will be presented to the CCPG and form the basis for additional study efforts.

SCHEDULE

The DEEP SC will have as a goal to present initial alternatives for mitigation of identified overloads at the August CCPG meeting.  A final report will be completed by December 30, 2010.

ASSIGNMENT/ALLOCATION OF STUDY WORK

Colorado Springs Utilities has agreed to perform the load-flow analysis necessary for these studies.
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