Henry Lorenzen

W. Bill Booth

Chair Vice Chair
Oregon q Idaho
Bill Bradb J Yost
"™ V)))‘ i
Guy Norman Pat Smith
Washington Northwest Power and Montana
Tom Karier Co nservq'l'ion CounCiI Jennifer Anders
Washington Montana
October 4, 2016

MEMORANDUM

TO: Power Committee

FROM: Ben Kujala

SUBJECT: ColumbiaGrid Transmission Update

BACKGROUND:

Presenter. Paul Didsayabutra, Manager of Grid Planning

Summary  Paul will update the Council on the planning activities of ColumbiaGrid
regarding the regional transmission system. Council staff coordinates on
planning assumptions with the regional transmission planners, including
ColumbiaGrid.

Relevance Planning for adding new generating resources, energy efficiency, and
demand response has significant implications for the transmission system
expansion. And transmission system expansion can have significant
implications for the resources available to serve regional load. Council
staff coordinates with the regional transmission planners, including
ColumbiaGrid, to account for these interactions in the power planning
process. Council members heard from Northern Tier Transmission Group,
the other regional transmission planning organization, in May of 2016.
This presentation provides context on the other half of the regional
transmission planning equation.

Workplan:  A. Implement the Seventh Power Plan and related Council priorities

851 S.W. Sixth Avenue, Suite 1100
Portland, Oregon 97204-1348

www.nwcouncil.org

503-222-5161
800-452-5161
Fax: 503-820-2370

Steve Crow
Executive Director


http://www.nwcouncil.org/

Background: ColumbiaGrid’s mission is to improve the reliability and efficient use of the

More Info:

Northwest’s transmission grid. ColumbiaGrid performs grid expansion
planning, and develops and implements solutions related to the
expansion, operation, reliability, and use of the interconnected Northwest
transmission system. In carrying out its mission, ColumbiaGrid endeavors
to provide sustainable benefits for its members and the region, while
considering environmental concerns, regional interests, and cost-
effectiveness.

https://www.columbiaagrid.org/
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e Overview of ColumbiaGrid

e ColumbiaGrid Planning Process
e 2016 System Assessment
 Economic Planning Study

* Order 1000 and other studies

o Current Activities & Next steps




Members and Planning Participants
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ColumbiaGrid — Grid Planning

) )—)— * Member- and Participant-funded &
focused Corporation (founded 2006)

» Independent Board (three Directors)
and staff

» Open stakeholder process

» Develops Biennial Transmission
Expansion Plan (and updates to the
plan), Annual System Assessments

» Studies focused on specific issues

» Planning and Expansion Functional
Agreement (PEFA) and Fourth
Amended and Restated Order 1000
Agreement

2016 Update to the 2015 _Biennial Plan ﬁnbio
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Two-year Planning Cycle

Single process complies with FERC Orders 890
and 1000

Order 1000 (O1K) planning started on Jan 1, 2015
Regional and inter-regional planning
There are 4 O1K planning regions in the West

Activities culminate In:
System Assessment Report (annual)
Sensitivity and other studies (annual/as needed)

Biennial Transmission Expansion Plan (every two years,
updates in alternate years, as needed)




ColumbiaGrid Planning Process: Overview
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» Planning studies conducted by CG (minimum)
Power flow analysis
Transient stability
Production cost simulation

* 56 new transmission projects were identified in the
latest CG’s Biennial Transmission Plan

Issued in early 2016
Estimated costs > $2.5 Biliion

e Currently, CG is finalizing its 2016 studies & start
developing the next Biennial Plan

Scheduled publication: Feb 2017
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ColumbiaGrid Planning Process: Status

Potential Order 1000
Needs

Base cases, Annual

standards, Interregional Meeting The purpose of this dia_gl_'qm is for illustration purposes
assumptions, etc showing high-level activities only. It does not represent
complete details of ColumbiaGrid planning process
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o Annual study program: Reliability focus

» Covered 7 major scenarios over the next 10 years
Heavy Summer
Light Spring
Heavy Winter

» Most identified Issues are related to load serving
» Mitigation plans have been proposed/evaluated

e Results from Production Cost Simulation are being
Incorporated as additional information




2016 System Assessment: Results

* Need Statement: Reliability Assessment identified
15 areas of concerns (same as last year)

* Olympic Peninsula * Orofino

* Puget Sound * Othello

* SnoKing — Everett * Yakima/Wanapum
* Centralia * Portland

* Headwork / Summer Falls * Pearl-Sherwood

* Sandpoint * Salem-Eugene

* Spokane * Bend

e Palouse




2016 System Assessment: Results
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2016 System Assessment: Results

e Compare to 2015 System Assessment results

No new area of concern

No major concern regarding system stability (for the
contingencies evaluated by CG)

L oad reductions were observed in several areas

Low load growth, reduction of significant industrial
loads, deployment of Energy Efficiency (EE) and other
demand-side activities are likely to be the primary factors
causing load reduction

Recent study results indicated potential deferral of
transmission projects
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Five-Year Heavy Summer Load Five-Year Heavy Winter Load
Load in Load in ] Load in Load in .
Areas Difference Difference
2015SA 2016 SA 2015 SA 2016 SA
(MW) (Mw)
(MW) (MW) (MW) (MW)
Central & South OR 2024 2045 22 2268 2292 23.38
Lower Columbia 2505 2532 27 2221 2244 23.05
Portland Eugene 7108 7266 158 8363 8447 84.00
Spokane 2580 2680 100 3266 3235 31.20
Mid Columbia 2509 2402 107 2914 2642 272.02
Seattle Tacoma 6618 6312 306 9197 8767 429.96
Longview Centralia 2454 2500 46 3731 3793 62.00
Snake 0 0 0 0 0 0.00
Total 25798 25738 60 31960 31420 540.75
Ten-Year Heavy Summer Load Ten-Year Heavy Winter Load
Load in Load in ] Load in Load in .
Areas Difference Difference
2015SA 2016 SA 2015 SA 2016 SA
(MW) (MW)
(MW) (MW) (MW) (MW)
Central & South OR 2187 2210 23.21 2392 2416 24.23
Lower Columbia 2660 2688 27.97 2301 2325 23.71
Portland Eugene 7584 7655 70.82 8801 8871 70.04
Spokane 2928 2884 44.45 3356 3325 31.34
Mid Columbia 2679 2602 76.69 3123 2873 250.47
Seattle Tacoma 6918 6590 328.47 9423 9134 289.22
Longview Centralia 2502 2537 35.00 3679 3665 14.00
Snake 0 0 0.00 0 0 0.00
Total 27458 27165 293 33075 32608 467
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Sheet3

				No		Major Activity		Milestone**

				1		A window for submitting Order 1000 Potential Needs opens. ColumbiaGrid sends a notification to the interested parties to annouce this submission window		January

				2		ColumbiaGrid presents and seeks Board approaval for the Biennial Transmission Plan (or the Updated Plan)*		February

				3		Board-approved Biennial Transmission Expansion Plan (or the Update Plan)* is posted on ColumbiaGrid's website		February

				4		Draft System Assessment Study Plan is posted on ColumbiaGrid's website		February

				5		ColumbiaGrid hosts the first planning meeting of the year (PEFA/Order 1000 Need Meeting)		February

				6		A window for submissing Order 1000 Potential Needs closes		March

				7		ColumbiaGrid attends/hosts Order 1000 Interregional Coordination Meeting		February

				8		Final System Assessment Study Plan is posted on ColumbiaGrid's website		April

				9		Board presentation of the draft System Assessment results and Needs Statements		June

				10		ColumbiaGrid forms applicable Study Teams to address PEFA/Order 1000 needs		June

				11		Draft System Assessment Study results are posted and presented to the planning participatns		July

				12		Draft System Assessment and Needs Statement posted		July-August

				13		ColumbiaGrid finalizes the scope of Sensitivity Studies and start conducting the studies		August

				14		Final System Assessment and Needs Statement posted		July-August

				14		Draft Sensitivity Study results are posted and presented to the planning participants		October

				15		Draft Biennial Transmission Expansion Plan (or the Updated Plan)*, results from Study Teams, and other study results are posted and presented to the planning participants		December

				* For the applicable year only. In general, the Biennial Transmission Expansion plan is published every 2 years. An Updated Plan may be published for the interim year if significant changes have occurred

				** Approximated milestone
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		Spokane		2725		1846		3109		1910		1798		1724		2680		2167		3235		2142		2884		2130		3325		2227						Spokane		2750		2725		3123		3109		1734		1798		2580		2680		3266		3235		2928		2884		3356		3325

		Mid Columbia		2284		9799		2481		11688		1637		8041		2402		11022		2642		11668		2602		10309		2873		11907						Mid Columbia		2358		2284		2663		2481		1698		1637		2509		2402		2914		2642		2679		2602		3123		2873

		Seattle Tacoma		6197		3270		8678		3567		3768		3260		6312		2516		8767		3594		6590		2774		9134		3805						Seattle Tacoma		6380		6197		8955		8678		3719		3768		6618		6312		9197		8767		6918		6590		9423		9134

		Longview Centralia		2399		3214		3801		4319		2243		1999		2500		2768		3793		3713		2537		2208		3665		2980						Longview Centralia		2364		2399		3771		3801		1986		2243		2454		2500		3731		3793		2502		2537		3679		3665

		Snake		0		1821		0		2488		0		1426		0		1824		0		2623		0		2491		0		2745						Snake		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		2015 SA		17HS				17HW				17LSP				20HS				21HW				25HS				26HW						GEN		Area		Near-Term Heavy Summer				Near-Term Heavy Winter				Near-Term Light Spring				Five year Heavy Summer				Five year Heavy Winter				Ten year Heavy Summer				Ten year Heavy Winter

		Bubble		Load		Gen		Load		Gen		Load		Gen		Load		Gen		Load		Gen		Load		Gen		Load		Gen								2017		2018		2017		2018		2017		2018		2020		2021		2021		2022		2025		2026		2026		2026

		Cent&SoOR		1918		275		2162		714		1277		542		2024		704		2268		864		2187		704		2392		912						Cent&SoOR

		Lower Columbia		2398		8252		2063		9967		1813		8381		2505		8571		2221		10748		2660		9760		2301		10602						Lower Columbia

		Portland Eugene		6992		3045		8116		3130		5245		1313		7108		3143		8363		3233		7584		2423		8801		2590						Portland Eugene

		Spokane		2750		1846		3123		1910		1734		1724		2580		2167		3266		2142		2928		2130		3356		2227						Spokane

		Mid Columbia		2358		9883		2663		11723		1698		7676		2509		11190		2914		11748		2679		10580		3123		11851						Mid Columbia

		Seattle Tacoma		6380		3270		8955		3567		3719		3260		6618		2516		9197		3594		6918		2774		9423		4625						Seattle Tacoma

		Longview Centralia		2364		3214		3771		4319		1986		1999		2454		2768		3731		3713		2502		2208		3679		2125						Longview Centralia

		Snake		0		1821		0		2488		0		1426		0		1824		0		2623		0		2491		0		2745						Snake

		Difference		17HS				17HW				17LSP				20HS				21HW				25HS				26HW

		Bubble		Load		Gen		Load		Gen		Load		Gen		Load		Gen		Load		Gen		Load		Gen		Load		Gen

		Cent&SoOR		20		0		23		0		15		0		22		0		23		0		23		0		24		0				Increase

		Lower Columbia		26		0		21		0		20		0		27		139		23		0		28		0		24		0				Decrease

		Portland Eugene		83		0		161		0		-3		0		158		0		84		0		71		0		70		-35

		Spokane		-25		0		-14		0		65		0		100		0		-31		0		-44		0		-31		0

		Mid Columbia		-74		-84		-183		-35		-61		365		-107		-168		-272		-80		-77		-271		-250		55

		Seattle Tacoma		-182		0		-277		0		49		0		-306		0		-430		0		-328		0		-289		-820

		Longview Centralia		35		0		30		0		257		0		46		0		62		0		35		0		-14		855

		Snake		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Total		-117		-84		-239		-35		342		365		-60		-29		-541		-80		-293		-271		-467		55
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		2015 SA		17HS				17HW				17LSP				20HS				21HW				25HS				26HW

		Bubble		Load		Gen		Load		Gen		Load		Gen		Load		Gen		Load		Gen		Load		Gen		Load		Gen

		Cent&SoOR		1918		275		2162		714		1277		542		2024		704		2268		864		2187		704		2392		912

		Lower Columbia		2398		8252		2063		9967		1813		8381		2505		8571		2221		10748		2660		9760		2301		10602

		Portland Eugene		6992		3045		8116		3130		5245		1313		7108		3143		8363		3233		7584		2423		8801		2590

		Spokane		2750		1846		3123		1910		1734		1724		2580		2167		3266		2142		2928		2130		3356		2227

		Mid Columbia		2358		9883		2663		11723		1698		7676		2509		11190		2914		11748		2679		10580		3123		11851

		Seattle Tacoma		6380		3270		8955		3567		3719		3260		6618		2516		9197		3594		6918		2774		9423		4625

		Longview Centralia		2364		3214		3771		4319		1986		1999		2454		2768		3731		3713		2502		2208		3679		2125

		Snake		0		1821		0		2488		0		1426		0		1824		0		2623		0		2491		0		2745

		2016 SA		18HS				17-18HW				18LSP				21HS				21-22HW				26HS				26-27HW

		Bubble		Load		Gen		Load		Gen		Load		Gen		Load		Gen		Load		Gen		Load		Gen		Load		Gen

		Cent&SoOR		1938		275		2185		714		1292		542		2045		704		2292		864		2210		704		2416		912

		Lower Columbia		2424		8252		2084		9967		1833		8381		2532		8710		2244		10748		2688		9760		2325		10602

		Portland Eugene		7075		3045		8277		3130		5242		1313		7266		3143		8447		3233		7655		2423		8871		2555

		Spokane		2725		1846		3109		1910		1798		1724		2680		2167		3235		2142		2884		2130		3325		2227

		Mid Columbia		2284		9799		2481		11688		1637		8041		2402		11022		2642		11668		2602		10309		2873		11907

		Seattle Tacoma		6197		3270		8678		3567		3768		3260		6312		2516		8767		3594		6590		2774		9134		3805

		Longview Centralia		2399		3214		3801		4319		2243		1999		2500		2768		3793		3713		2537		2208		3665		2980

		Snake		0		1821		0		2488		0		1426		0		1824		0		2623		0		2491		0		2745

		Areas		Two-Year Heavy Summer Load						Two-Year Heavy Winter Load						Two-Year Light Spring Load																								Two-Year Heavy Summer Load

				2015  SA (MW)		2016 SA (MW)		Difference (MW)		Load in 2015 SA (MW)		Load in 2016 SA (MW)		Difference (MW)		Load in 2015 SA (MW)		Load in 2016 SA (MW)		Difference (MW)

		Central & South OR		1918		1938		20		2185		2162		-23		1292		1277		-14.85

		Lower Columbia		2398		2424		26		2084		2063		-21		1833		1813		-20.48

		Portland Eugene		6992		7075		83		8277		8116		-161		5242		5245		3.10

		Spokane		2750		2725		-25		3109		3123		14		1798		1734		-64.61

		Mid Columbia		2358		2284		-74		2481		2663		183		1637		1698		60.95

		Seattle Tacoma		6380		6197		-182		8678		8955		277		3768		3719		-49.18

		Longview Centralia		2364		2399		35		3801		3771		-30		2243		1986		-257.00

		Snake		0		0		0		0		0		0		0		0		0.00

		Total		25159		25042		-117		30614		30853		239		17813		17471		-342

		Areas		Five-Year Heavy Summer Load						Five-Year Heavy Winter Load

				Load in 2015 SA (MW)		Load in 2016 SA (MW)		Difference (MW)		Load in 2015 SA (MW)		Load in 2016 SA (MW)		Difference (MW)

		Central & South OR		2024		2045		22		2268		2292		23.38

		Lower Columbia		2505		2532		27		2221		2244		23.05

		Portland Eugene		7108		7266		158		8363		8447		84.00

		Spokane		2580		2680		100		3266		3235		-31.20

		Mid Columbia		2509		2402		-107		2914		2642		-272.02

		Seattle Tacoma		6618		6312		-306		9197		8767		-429.96

		Longview Centralia		2454		2500		46		3731		3793		62.00

		Snake		0		0		0		0		0		0.00

		Total		25798		25738		-60		31960		31420		-540.75

		Areas		Ten-Year Heavy Summer Load						Ten-Year Heavy Winter Load

				Load in 2015 SA (MW)		Load in 2016 SA (MW)		Difference (MW)		Load in 2015 SA (MW)		Load in 2016 SA (MW)		Difference (MW)

		Central & South OR		2187		2210		23.21		2392		2416		24.23

		Lower Columbia		2660		2688		27.97		2301		2325		23.71

		Portland Eugene		7584		7655		70.82		8801		8871		70.04

		Spokane		2928		2884		-44.45		3356		3325		-31.34

		Mid Columbia		2679		2602		-76.69		3123		2873		-250.47

		Seattle Tacoma		6918		6590		-328.47		9423		9134		-289.22

		Longview Centralia		2502		2537		35.00		3679		3665		-14.00

		Snake		0		0		0.00		0		0		0.00

		Total		27458		27165		-293		33075		32608		-467
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				No		Major Activity		Milestone**

				1		A window for submitting Order 1000 Potential Needs opens. ColumbiaGrid sends a notification to the interested parties to annouce this submission window		January

				2		ColumbiaGrid presents and seeks Board approaval for the Biennial Transmission Plan (or the Updated Plan)*		February

				3		Board-approved Biennial Transmission Expansion Plan (or the Update Plan)* is posted on ColumbiaGrid's website		February

				4		Draft System Assessment Study Plan is posted on ColumbiaGrid's website		February

				5		ColumbiaGrid hosts the first planning meeting of the year (PEFA/Order 1000 Need Meeting)		February

				6		A window for submissing Order 1000 Potential Needs closes		March

				7		ColumbiaGrid attends/hosts Order 1000 Interregional Coordination Meeting		February

				8		Final System Assessment Study Plan is posted on ColumbiaGrid's website		April

				9		Board presentation of the draft System Assessment results and Needs Statements		June

				10		ColumbiaGrid forms applicable Study Teams to address PEFA/Order 1000 needs		June

				11		Draft System Assessment Study results are posted and presented to the planning participatns		July

				12		Draft System Assessment and Needs Statement posted		July-August

				13		ColumbiaGrid finalizes the scope of Sensitivity Studies and start conducting the studies		August

				14		Final System Assessment and Needs Statement posted		July-August

				14		Draft Sensitivity Study results are posted and presented to the planning participants		October

				15		Draft Biennial Transmission Expansion Plan (or the Updated Plan)*, results from Study Teams, and other study results are posted and presented to the planning participants		December

				* For the applicable year only. In general, the Biennial Transmission Expansion plan is published every 2 years. An Updated Plan may be published for the interim year if significant changes have occurred

				** Approximated milestone






Economic Planning Study (EPS)
» ColumbiaGrid initiated EPS in 2013

Production cost simulation

Provide additional information to reliability assessment

Also support other planning activities such as Order 1000

e Three studies were completed & One ongoing
2013: Test run & setting up study process
2014: Potential impacts from Centralia shutdown
2015: Short-term system assessment (2017 scenarios)

2016: Long-term system assessment (2026 scenarios)
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Economic Planning Study: 2015 Study Summary

» Key changes to the assumptions in 2015 studies

Supply changes: Based on the latest information such as
EIA, PPA, announcements, etc

Fuel cost: Updated gas & coal prices

Hydro models: Using the most recent updated version

o Summary of findings

Minor changes in power flow pattern (compared to
historical and previous year’s results)

NW coal generation dropped ~21% (price increased)

NW gas generation increased & replaced ~57% of coal
reduction
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Economic Planning Study: Example of the Results
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Order 1000 and Other Activities

e Order 1000 includes both the regional and inter-
regional activities (public process)

Need Assessment

Development of plan of service
Transmission project evaluation e.g. ITP
Project re-evaluation

Cost allocation

Information exchange & coordination

e Other studies can be included in the study program

As needed/agreed by the members

Examples are CIP-014, VTL, MOD-032, GIC etc
T
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Current Activities and Next Steps

e 2017 Biennial Transmission Plan
Ongoing, Target completion Feb 2017

e 2017 System Assessment study scope
Ongoing, target completion Dec 2016
Define the study scope, assumptions, scenarios, etc

e 2017 System Assessment studies
Future activities: Mar — Jul 2017

 Interregional coordination & Order 1000 activities
Ongoing, Next major meetings Feb 2017 (2 meetings)
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System Assessment: Results Comparison

Year Over Year Change in Load (MW)
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Year Over Year Load Comparison by Case
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Maijor load changes:

 Mid Columbia: Alcoa Wenatchee plant idled
« Seattle/Tacoma: Alcoa Intalco plant to idle
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