I L L E P O W E R A D M I N I S T R A

TRANSMISSION PLAN

The Bonneville Power Administration Transmission Plan documents
the forecast of transmission projects in its service territory for the next
ten years. It includes transmission needs identified from the annual
reliability system assessment, transmission service requests, new
generation and line and load interconnection requests.

Prepared by Transmission Planning

DECEMBER 2018



This page is intentionally left blank.

Bonneville Power Administration | Transmission Planning | Executive Summary



Table of Contents

L. EXECULIVE SUIMIMIATY ...tiititiiteeee ettt ettt ettt st b k41 e bt E 4o s bt b4 b £ £ 28t h £ £h £ £ b £ e b e a e £ h e £ he £ a8 e eh £ e h e et e e h e e et bt eh e et e bt e s s e bt e b e et e et e ene e b b 7
A e (=] [0y VAN (= =T o [ ol €10 1= 1 TP P PR PP OPRURUPIN 9
3. TranSMISSION PIANNING ACTIVITIES .......eiiuiiiiiiitie ittt ettt ettt ettt e et e e s bt e bt e ek e e o s bt e ohe e eh bt e bt e ehe e eR b e e bt e ehb e e mbeeeheeems e e seeaneeebeaasneanneenneeas 15
4, TransmMISSION PlANNING LANUOSCAPE ........uiiiiiiiieiie ettt ettt ettt bttt e s b et e bt e eb e e eh bt e bt e eh et ea bt e bt e e ab e ea b e e ehe e eab e e beeenseenbeeaseeanbeenbeeannas 19
5. TranSMISSION PIANNING OVEIVIEWY .......ccuuiiiiiitiiiiieeiie et ettt e e et e st e e e see e st e ateeasbeeabeeah e e as bt e ahe e eh bt e b e e ehe e ea b e £ b e e ehe e embeeeheeemseeseeemseenbeaaseaanneeaneeas 25
5.1 PIANNING PIOCESSES ......ceiiiitiie ittt ettt ettt a et e oo ettt oo a ket e 4kttt e 22k bt e o1 bttt e ea et a4 e ah bt e e e et e ettt e e e et e nba e e ante e s 26
5.2 ROIES @Nd RESPONSIDITIES. .......eeeiiiiiie ittt e et r bt e e bt e e ab et e e b e e e e bt e e et e e st e e s neeee s 27
5.3 OATT ALACHMENT K.ttt s e e et e e b e e bt e et e e s e e e n e e s st e nne e e n e e s re e e nne e s e e nnes 28
5.4  POWEITIOW MOAEI BASE CASES ......ccuviiueiiiiiieitie ittt ettt sttt e e st et e e e e s et e e r e et e s e e e n e e ssn e e re e e e e seneenes 32
6. Area Planning & SYSTEIM ASSESSITIENT .......iiiuii ittt et et ettt e et et te e et e e e see e bt e ateeas bt e abeesh bt o s b e e ehe e eab e e b e e ehe e emb e e beeeaeeemseeeneeenseeaseeenneeneeas 35
6.1 AN PIANNING PIrOCESS ... .eetiiiieeiiiiiiit e e ettt e e e ettt e e e e sttt ee e e e e e s b abe e et e e e 4a R be b et e e e e e e s abbeee e e e e e e nbbbe e e e e e e s nnbebeeeaeaeansnnnneas 36
(SR NS U | 0] o] ([T T T PP P PP PPURTPPT 41
(SRS I \V/ (<Y1 g [o Yo o] e o |V TP TP PP PPUPTPPPI 45
6.4 System ASSESSMENT SUMMATY REPOIT ... ....uuiiiiiiiiiiie et e et e e e e et e e e e e s et et e e e se e e e e e e e e e ennreeeees 46
A N Lo B YT AN 1= o | USSR PR 47
7.1 PUrpOSe Of NON-WIrES AIEIMALIVES ........oiiiiiiiiiiiie ettt ettt e e e e et e et et e e e bt e e bt e e bt e e e eab et e s anteeeanbeeeens a7
7.2  New Non-Wires Assessment INFOrMEATION...........c..ooiiiiiiiiii e 47
7.3 Area Planning NON-WIr€S ASSESSITIENT .........uiiiieiiiiiiiiie e ettt et e e e e ettt et et e e e e s sabe e e aeeaaaababeeeeeeeaanbsbeeeeeaeaasnbbsseaeesaanssneeeaas 48
7.4  Non-Wires Summary and PriontiZationN REPOIS. .........oiii ittt e et e e e e e st e e e e e e e aibbe e e e e e e e aannerneaeaas 48
A T S 10 )11 8V A (== LT PO P PP PUTTRRTPTON 48
7.6 NON-Wires Planning PrOCESS DIBIGIEAIM ........uutiiiiiie ittt ettt e et e e st a ke e e e be e e e e bt e e abb e e e e st e nbneeeanbeeeens 49
7.7 South Of AlISTON NON-WIFES PO .......oiiiiiiiiiiie et e e e e nes 50
8. TrANSIMISSION SEIVICE REGIUESTS. ... eeiuieiiiieiieitie ettt esteeeeeesteessteateesseeasteesteeaseeasteesseeaseeasseeaaeeaseeesseeaseeesseeseeenseenseeaneeenseenseaanseensenaneeenseenrenan 51
S0 R =1 1=t T gL i o) ST PR P PP PP PR 53
8.2 Long-Term Available Transfer Capability .............uueiiiiiiii et e e be e e e e e e enabaeeeaas 54
8.3 TSEP CIUSLET STUAY PUIDOSE ...ttt ettt ettt oottt et e e oo ekt b bttt e e e o4 abe b et e e e e e e s abe e e e e e e e e nnbbbe e e e e e e e nnbebeeeaeaeannnbneeeas 54
8.4 2019 CIUSLEr StUAY EXPECIEM .......eeiiiiiiieiiiitet ettt e e e ookttt et e e e e e hbe bt e e e e e ok bbb e e e e e e e e abbbb e e e e e e e annbbnbeeeaeaeannnbeeeeas 54
8.5 TSEP ClUSLET STUAY SEES ....eeetiieeiiitiiiitee e e ittt e e e e ettt ettt e e e o s sttt et e e e e e s aatbbe e e ee e e s nbe b et e e e e e e s hbe s e e e e e e e e nnbbbe e e e e e e aannbebeeeeeaeannnbneeeas 55
Lo I O U (=T O (0 To |V U= o To ] O PP PP PP PPPTPPP 55
L I O U (= S (0 Lo |V o (o Yo = S PP O PP PP PP PR PUPPPTPPP 55
8.8  Cluster StUAY METNOAOIOY ......cciiuiiieiiiiiiiee ettt et e e bt e e h et e e bt e et e e enbb e e e sabe e e abeeee s 57

Bonneville Power Administration | Transmission Planning | Executive Summary



9. INTEICONNECTION SEIVICE REQUESTS. ... ittt ettt ettt et a e bt e et e e e sb e e bt e st et as bt e abe e eR bt oAb e e eh e e ea b e £ bt e ehe e embeeeheeeaseeseeeneeenbeaaseeanneenbeeas 59

9.1 Generation INtErCONNECTION PrOCESS. ........uuiiiiiiie ittt e e s e e e s e e s b e e e s bbe e e s e e e s sbae e e sbeae s 60
9.2 Line and Load INteIrCONNECHION PrOCESS ........ccuiiiiiiiiieiieiiee sttt ettt s e e e nne e 61
10. FERC Order 1000 and OFOEI 845 ......uuiiiieiiieeie e eee et estteee e st e s seeateesseeasee e teesseeasteesseeaseeasseesseeasseesseeaseeanseeseeanseeseeanseenseensenaneeenn 63
10.1 FERC Order 1000 PIANNING PrOCESS. ......cciiutitiiiiieaiiiee ettt e e ettt ettt e e st e e st e e s et e 1 bt e e ettt e e sabe e e ekt e e e abbeeesbbeeeanbeeeennns 63
10.2 FERC Order 845 Large Generator Interconnection Procedures and Agre€ment...........covveeerieieiniieeenieee e 66
T oY Tot R N g (o] VA= Vg o BV =T o 1 PP PP PP PPTPPRTRPRTUPN 67
T11.1 BPA S SEIVICE TEITIEOIY ... .eiiiiiiiieiitiie ettt ettt ettt e s bttt e e b b e e e s b et e e e s b et e e s a b e e e e bbb e e e b b e e e s b b e e e eabe e e s abbe e e e sab e e e s baneeaans 67
11.2 BPA SYSLEIM OVEIVIEW. ....ceiiiiiiiiiiiiiiee e ettt et e e e e ettt et e e e s ettt et e e e e e ek bbbt e e e e e e 4R R be s e e e e e e e e R b bee e e e e e e e sbb bbb e e e e e e annbbeeeeeeeeeanbnbnneaaeeaan 68
11.3 BPA SYSIEIM OVEIVIEW..... ..ottt ettt ekttt e e b b et e s b et e e e aba e e e s a b e e e s b b e e e e bb e e e s b b e e e eab e e e s ebbe e e e sab e e e sbaeeeaans 69
11.4 List Of Are@, Paths @Nd INTEITIES..........cooiiiiiiieiie et e e e e e e et e s e e nne e neesene s 70
11.5 Transmission Planning LOGA SEIVICE ATC@S........ccoiuuiiiiiiii ettt ettt ettt et et e sttt e e et e e e sbee e s aateeeenaes 71
11.6 Intertie, Flow Gate and CUt Plane DESCrIPTIONS .......c.uuiiiiiiie ittt ettt e e e et e e et e e e b e e snieeeeaans 72
11.7 Map of Western Electricity Coordinating COUNCI PAtNS ............cooiiiiiiiiiii e 73
12 TrANSIMISSION NEEAS ...ttt b b h e b b e bt e b e b e e h e e e b e e bt et e b e e hb e b e e b e e he e b e e b e e b e et e e bt et e eb e e beesb et e e e b e ebeen 75
12.1 TransmissioN Needs DY LOAA SEIVICE ATC@L ........uuuiiiii it ettt ettt e e e e e bttt e e e e e e bbb b et e e e e e abbbb e e e e e e aanbbnneaaaaaaas 76
12.1.1  Seattle/TAaCOMa/OlYMPDIA AFC@ ......coiuiiieeiie ettt ettt e sttt steesae e e bt e steeabeeabeesabeabeesaseenbeesaeesaneaseennns 76

12,12 POIHANA ATBA ...ttt e bbb bbb e e b e b e b e b b et 80

12.1.3  VANCOUVET ATB&L......uiiiiiiiiiiii ittt b e h s bbb bbb bbb bbb e 83

12.1.4 Lz 1T VAN o T= g |V AN (S T= T USROS UPRUURTOPN 86

12.1.5 (S U o =T g TR N (T TSP PRRRPPPP PP 88

12.1.6  OlYMPIC PENINSUIB AT@ ... .c..eitiiiieeieeie etttk bbbt bbbt nb e h e b e eb e et nb e eae et sbe e e e bt s e s ens 91

2 T A (B O ([T N = SRR U PP PRI 93

12.1.8  LONQVIEW ATC&L.....eeteiiueieeteetee ettt ettt e et e e teesaee e teeabeeehee ekt e she e o R ke e eb e e Shs e e abe e ehe e e abe e ehe e eaeeemseeeseeembeeassesnseenseaanneanen 96

12,19 Mid-COlUMDIB ATE@ ...ttt r et a e r e e et sreen e sesnennen 98

12.1.10  Central OregON/AITUIES ATC&A ... ..c..oiuiiieeeiteetet ettt ettt b et b e bt et ab e s be et e nbeese e bt nae e e nbeeaeennens 101

12.1.11  Southwest WashiNGtON COASE ATC@L.........ooiuii ittt ettt e b e sbeeste e st e e sbeesaseabeesbeessbeanseesaeeaas 103

12.1.12  SpPOoKaNe/COIVIIE/BOUNUAIY AFB@........couiiieeiuiieieeeiee ettt ettt e et et e et e abeesbeeabe e sbeesaseanbeesbeessbeanseesneeans 105

12.1.13  Centralid/CRENANIS ATC@ ........ooviieieiicece ettt 108

12.1.14  NOMhWESE MONTANG ATC&L.......oiiiiiiiiiiieiie e e e bbb st ne s 110

12.1.15 Southeast Idaho/Northwest Wyoming Area.. . 112

12,116 NOIMO IA@N0O ATBA ... et se e ene s 115

12.1.17  NOIh OrEQgON COBSE ATC@. ..c..ueiiiieiie et eiee ettt e e ettt e s te e e beasteeaaeeabeeabeeasbeeabeeshseanbeesaeesaseebeesaseenbeesnnesnneans 118

12.1.18  SOULH Or@QON COASE AIBAL .....ueiiieiiiieeiee ettt ettt et ettt et s bt e s ae e e bt e sttt asbe e abeesheeaabeesheesaseebeesaseenseesneeanreans 120

12.1.19  DEMOSS/FOSSI ATE@......eeviieiiiieiieeeeeeie ettt st r ettt r e et n e et e e e nn s 122

12.1.20  OKBINOGAN ANB@ .. .euiiuiitieiieie ettt ettt ettt eae et et e b e et e eh e e b e ab e ea s e e bt ek £ e s st AR e eE e e bt eb e e ee e bt eh e eas e bt eae et e ea e e e e nteeneenente s 124

12.1.21 HoOOd RIVEI/TNE DAIIES ATC&L........ccuiiiiiiiii e e 126

12.1.22  PendletOn/LaAGrande ATB&AL ..........cci ittt et et re et 128

12.1.23 WAl WA ATCAL.......cuiiieciieiiee ettt et ettt ee e r e en s 130

12.1.24 Burley (SOULNEIN IA@N0) ATC@ ... ..ccuiiiiiiiieiie ettt ettt et e s b et e b e e sbe e sane e be e saeeesbeeaseesnneens 132

Bonneville Power Administration | Transmission Planning | Executive Summary



12.2 TransmisSiON NEEAS DY PANS. ......o..uiiiiiiii ettt b e e et e e et e et e e s beeee e 134

12.2.1  North of HANFOIrA PAh .......cooiiiii e s 134

12.2.2  California-Oregon AC Intertie WECC Path 66 Includes North of John Day.........ccccecevveeviiencieeiiesieens 135

12.2.3  Pacific DC Intertie WECC Path 65 ..........ccccoiiiiiiiiiecceecceeesese e .. 137

12.2.4  West of Slatt / West of John Day / West Of MCNary Paths..........c.ccoiiiiiiiiiiiieeeee e 138

1225 RAVEItO PAUI PAN.....ooiiiii e e et e 141

12.2.6  Paul to Allston and South Of AlISON PALNS ...........ccciiiiiiii s 143

12.2.7  West of Cascades South WECC Path 5............cooiiiiiiiiiii e 145

12.2.8  Northern Intertie / North of Echo Lake Path / South of Custer Path............c.cocooeiiiiiiiiiiiiiiee 146

12.29  West of Cascades North WECC Path 4 ..o s 150

12.2.10 West of Hatwai Path / Montana to Northwest WECC Path 8 / West of Lower Monumental Path..... 151

13. RESEAICN @NA DEVEIOPDIMENT ...tttk e sttt bt ek et e R bt e bt e ehe e eR bt e eb e e e R s e e bt e e Re e 2ab e e bt e e ae e e seeese e et e e enbeenbeeabeeaneas 155
13.1  BPA’S RED POIONO . ......eeiiiie ettt oo ettt e e a4 e okt b ettt a2 e e e R bbb bt e e e e e e ansbbe e e e e e e e e anbbbe e e e e e e e annabneaeans 156
RS [=Tel alaTo] (oo | VA 2 To Y= To [0 4 T=T o L NUurU RO OO PP PP PPPTPPP 156
13.3  TeChNOIOGY INNOVALION PrOJECTS ...ttt e e e e e e kbbb et e e e e e s s bbb e et e e e e e s babee e e e e e e aanbbbbeeeeeeeannbnreeaaeas 157
Y o o 1= Lo [ SRS 159
14.1 List Of ProjECtS DY LOGMA SEIVICE ATEA .......uuiiiiiiiieiiiiee ettt a ettt e e e st e e bt e e e it e e nbb e e abe e e e 161
14.2  List Of ProjeCts DY PAth OF INTEITIE.........oiiiiiiiiiiii ettt ettt et e sb e et e e eab e e e nnbe e e abeee e 163
14.3 List of Line and Load INtErCONNECTION PrOJECTS .....c.ciiiiiiiiiiiie ettt e e e e et e e e e e e s bbb e e e e e e e asnbneeeaeeeas 164
14.4 List of Generation INtErCONNECTION PrOJECTS .. .. ...ttt e et e e e e e et e e e e e e s ab e b e e e e e e e assbneeeaeeaas 165
14.5 List of Projects Completed, Cancelled Or WItNAIGWIN ..........ooiiiiiiiiiiiieie et e e e e e e 166
14.6 Table of 2018 System Assessment Historical and Forecast Peak Load by Area...........occcveeeieeiiiiiiiiiiie i 167
14.7 Table Of LOAd GIOWLN DY ATCAL.....ccc.uiiiiiiii ittt e e a ekttt e e bt e e bt e e e et e e enb et e e st e e abeeeeann 168
14.8 Charts of Historical Peak Loads & Long-Term Annual Growth Rates by Ar€a ........cccccovcvvvieiee i 168
14.9 Cluster Study Assumptions and MethOdOIOGY ..........c.ueiiiiiiiiiiiii e 169
14.10 Map of Major Dams Within Columbia RIVET BASIN ............cuuiiiiiiiiiiii ettt sieee e 171
14.11 Map Of RENEWADIE GENEIALION SILES.... ..ottt ettt e e e e e bbb e e e e e e s bbb e et e e e e e ababee e e e e e aaanbbbbeeeaeeaannnrnreeaaeas 172
14.12 Map Of BPA Utility CUSLOMET SEIVICE AFB@L .......ueeiiiie ettt e e e e e ettt e e e e e e st be et e e e e e e e aaba b et e e e e e aanbeseeaaeeeansbneaeaeeaas 173
I R B TS o ) AN o (0] 1)/ S TP PP U TP PT PR OPOTPPP 174

Bonneville Power Administration | Transmission Planning | Executive Summary



List of Figures

Figure 1
Figure 2
Figure 3
Figure 4
Figure 5
Figure 6
Figure 7
Figure 8
Figure 9
Figure 10
Figure 11
Figure 12
Figure 13
Figure 14
Figure 15
Figure 16
Figure 17
Figure 18
Figure 19

Planning KeY DIVEIS DIAGIAIM .......ccuiiiiieiiie ettt te e stee et e sbe e steesataassaeestaeentaeenteaenseaaseeanrens 15
Attachment K Public Meetings and Postings Cycle Diagram...........ccccccceevieeiieiiieciee e sieesieenns 30
Power FIOW Base Case DIAQGIAIM ........cccciiiiieiiie ettt e et s e te s ste e sate e saaeestaeantaeataesnseeannes 33
Area Planning Process OVErVIEW DIAgIaM.........cccciuii it et saeeesaeeesseeaeeeseeens 36
Area Planning ProCESS DIAGIAIM ........c.oiiiieiiieie ettt ettt et e te e e teeeteesnseeaneeesseeasseeanneaans 40
Base Case ASSUMPLIONS TADIE .. ... ettt e e e e e eneeas 42
NERC TPL-001-4 Category EVENTS LiST ........ooiiieiiieiieeiie ettt et e e e sneeesneeas 44
Non-Wires Planning ProCeSS DIAGIAIM ........ccuii ittt sttt sae et e te e neaaneeesneeas 49
2018-19 Commercial Assessment Studies Timeline Diagram ..........ccooeeeiriieiiee e 52
Transmission Service Request Study and EXpansion ProCess LiSt..........cccoiuiarieaniieniennee e 53
Cluster Study ProCeSS DIGGIAIM .....c..eiiiieiiieeiee ettt et e e e et sae e be e e teeabeeanteesseeasteeanseaaseeanneas 56
Interconnection Study ProCess DIAGIAIM........cc.ui ittt e ebeeeeeesneesneeeseeeas 62
FERC Planning ENTIES IMAD .. ..ooiuiieieeiieeie ettt ettt et e et e s te et e e sne e e steeenneeenneeaneaenneas 64
ColumbiaGrid Regional Planning ProCcess DIagram ..........ccoocuieiiieiieiiieeiie e 65
BPA SEIVICE TEITIEOINY IMIAD ... ittt ettt et e e s et e e s bt e e be e et e e ebeeameeeanneesnneeaneeeanneans 67
Main Stem of Columbia and Lower Snake RIVErs Map ........cccooieiiiiiiieiieeie e 68
(oY= Lo INTCT gV Tod I AN (S T= 1Y = o SRR 71
= L Y = T o TSRS 71
Western Electricity Coordinating CouncCil Path Map ........ccccveiiieiiiiiie e 73

Bonneville Power Administration | Transmission Planning | Executive Summary _



T R ANSM S ® O N P L A N NI

1. Executive Summary

The Bonneville Power Administration is an engine of the Pacific Northwest’s economic prosperity and
environmental sustainability. Even as the industry in which BPA operates evolves, this vision endures as
does the statutory mission that drives our agency to deliver the best value for our customers and the
region. Going forward, BPA must address industry dynamics and risks that are impacting cost
competitiveness and commercial performance. Competitive power and transmission rates are necessary
conditions for BPA to be financially healthy and sustain its role in the region. BPA is self-financing - this
means that operations are funded by revenues from power and transmission customers.

The BPA 2018-2023 Strategic Plan describes the actions BPA is taking over the next several years to
become more competitive and responsive to customer needs, to leverage and enable industry change
through modernized assets and system operations, and to deliver on our public responsibilities through a
commercially successful business.

The BPA 2018 Financial Plan is a companion to the 2018-2023 Strategic Plan that provides financial health
objectives. The three key financial health objectives are to improve cost management discipline, build
financial resiliency and maintain high investment-grade credit ratings. BPA is taking steps to manage the
rising costs of operating the federal power and transmission systems and has started by establishing a
cost-management goal to hold the sum of program costs, by business line, at or below the rate of
inflation through 2028. BPA’s assets are diverse in age, geography and function, which make the
planning prioritization of investments challenging. It is important to ensure that capital investment needs
are identified, prioritized, and funded systematically. To that end, BPA has identified the strategic goal to
modernize assets in line with industry-leading standards.

The BPA Technology Innovation (TI) program is refining its systematic method of project identification,
project management and technology transfer to better meet the agency’s and the region’s needs. The
Tl office has aligned its efforts with BPA’s strategic goals. Specifically, the organization has set objectives
to create a financially fit research agenda that aligns with BPA’s strategic direction based on guidance
from its governing council and executive leadership. To this end, Technology Innovation is reorganizing
the way it manages its projects. Now Tl has a winter session to set its research agenda, and a summer
session to holistically review the portfolio and make decisions about what’s in and what’s out.
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This year Federal Energy Regulatory Commission Order 845 adopted reforms to the pro forma large
generator interconnection procedures (LGIP) and the pro forma large generator interconnection
agreement (LGIA) pursuant to which generators can interconnect with electric utility transmission grids.
FERC's goal is to improve certainty for developers of electric generating and storage projects that
interconnect to the transmission grid, promote informed decisions about generator interconnection costs
and timing, and enhance the interconnection processes. BPA is not mandated to adopt Order 845 and is
evaluating potential implementation.

Under BPA’s Open Access Transmission Tariff Attachment K, the annual System Assessment considers
needs driven by reliability, transmission needs driven by public policy requirements, and requested
transmission service. The 2018 System Assessment Summary Report describes an evaluation of the
transmission grid. The assessment begins with developing comprehensive computer models to test the
adequacy of the planned grid under a wide variety of system conditions. This includes forecasts for loads,
resources, and transmission facilities, which are key assumptions and the building blocks for the cases that
are analyzed. BPA Transmission Planning engineers gauged the performance of the system using these
models, and the results are compared to applicable standards and criteria adopted by the North
American Electric Reliability Corporation (NERC), and the Western Electricity Coordinating Council
(WECC). The NERC, WECC, and owner adopted standards require that the system be able to continue to
function within a specific range of voltages and with transmission loading below facility ratings under a
wide variety of operating conditions. These operating conditions include events such as a loss of a
transmission line and/or substation facility under various weather patterns. Load area and path
transmission needs identified during the annual system assessment are provided in the Transmission Needs
section of this Transmission Plan.

This BPA 2018 Transmission Plan (T-Plan) documents the forecast of transmission projects in BPA’s service
territory for the next ten years. This T-Plan discusses the various drivers and processes that occur during
planning as transmission needs are identified and plans of service are developed to meet those needs. It
includes transmission needs identified from the annual reliability system assessment, transmission service
requests, new generation interconnection requests, and line-load interconnection requests. This T-Plan
reflects our commitment to provide reliable service and meet customer’s needs. Recognizing the many
uncertainties that exist in preparing this type of forecast, the T-Plan shows a robust, yet flexible, forecast of
transmission needs.

New this year is a brief summary of the non-wires assessment for each of the 24 load areas. This new
information is provided for each load area in the Transmission Needs section of this plan. The non-wires
summary information is provided along with an area description, local generation and load data,
historical and forecasted peak load values, remedial action schemes and proposed plans of service. This
collection of information gives a more robust picture of the transmission plan for each of the 24 load
areas.

The intended audiences of this T-Plan are executives, organizations within BPA, and BPA customers who
need to know BPA’s future transmission plans. It is expected that it will also directly inform a variety of
stakeholders who participate in the Attachment K transmission planning processes. Because the T-Plan is
a public document, it is expected that it will indirectly inform other stakeholders such as transmission
owners, utilities, consumer groups, environmental advocates, lawmakers, non-governmental
organizations, researchers, and engineers.
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TRANSMI S S I ON

2. Agency Strategic Goals

2.1 BPA 2018-2023 Strategic Plan

The Bonneville Power Administration (BPA) is an engine of the Pacific Northwest’s economic prosperity
and environmental sustainability. Even as the industry in which BPA operates evolves, this vision endures
as does the statutory mission that drives our agency to deliver the best value for our customers and the
region. But, going forward, BPA must address industry dynamics and risks that are impacting cost
competitiveness and commercial performance. The strategic plan describes the actions BPA is taking
over the next several years to become more competitive and responsive to customer needs, to leverage
and enable industry change through modernized assets and system operations, and to deliver on our
public responsibilities through a commercially successful business.

As BPA seeks to modernize our system operations and assets, BPA must control costs and provide
competitive rates. The challenge of maintaining the appropriate balance is often compounded by
changing industry dynamics, changing regional interest, or other risks that threaten to tilt the scale in
favor of one objective over another. BPA has developed this strategy in response to the needs and
interest of our power and transmission customers with the goal of strengthening our commercial
performance in both areas. Our Transmission customers have expressed challenges with the complexity
of accessing transmission service. BPA will provide more clarity on how to access additional transmission
service by standardizing and streamlining our products, services and processes. BPA will also use a more
scalable, flexible, economical and operationally efficient approach to meet future transmission service
requests. In a more carbon-constrained world, power markets may place more explicit value on clean
capacity, creating new revenue opportunities for BPA. Industry-leading asset management and
continued wise investments in energy efficiency and demand response will stretch existing assets as far as
possible, reducing the need for new generation and transmission resources.
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The strategic plan is centered on what BPA intends to do in the near term to deliver on our public
responsibilities through a commercially successful business. There are four strategic goals:

e Strengthen financial health by meeting objectives for cost management, liquidity, debt
utilization, debt capacity and credit ratings.

e Modernize assets and system operations to leverage and enable industry change.

e Provide competitive power products and services.

¢ Meet transmission customer needs efficiently and responsively.

2.2 BPA 2018 Financial Plan

The 2018 Financial Plan is a companion to BPA’s 2018-2023 Strategic Plan, which describes the measures
BPA will take to improve its commercial performance. The 2018 Financial Plan establishes a guiding
framework for decision making by defining the financial constraints in which BPA operates as well as
outlines objectives BPA has established to strengthen its financial health. Everything BPA does from
maintaining the region’s valuable hydro power and transmission assets hinges on its financial health and
providing competitive rates. Competitive power and transmission rates driven by disciplined cost
management, healthy assets and a strong balance sheet are necessary conditions for BPA to be
financially healthy and sustain its role.

Historically, BPA has used debt to finance nearly 100 percent of all capital investments. This practice
leads to a high debt-to-asset ratio. Over the long term, Transmission Services is projected to borrow more
debt than it will repay as a result of the repayment methodology, resulting in an increase to its debt-to-
asset ratio. BPA has a current debt-to-asset ratio of about 90 percent. The goal is to achieve a debt-to-
asset ratio of 75 to 85 percent within 10 years and 60 to 70 percent in the long term.

DEBT TO ASSET RATIO
FY 2018-2038
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Source: 2018 BPA Financial Plan
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2.3 Economic Development

The BPA Transmission Business Model is enabling economic growth in the region. BPA Transmission Services
supports economic development and communicates with our customers about where the growth
capability and pinch points are on the system.

When a customer has a potential large load to support such as a new company “shopping” an area to
determine where the company wants to locate, supporting our customer’s needs requires transmission
planning engineers, customer service engineers, and account executives working together with utilities
and economic development groups to understand their priorities and provide timely information on
transmission system capabilities. Transmission Planning performs in-depth studies for load areas
experiencing rapid load growth or increased proposals for economic development referred to as Deep
Dives. Transmission Planning, with collaboration from the NT Focus Group, has prioritized the order for
addressing these load areas of interest. Presentations for twelve areas experiencing rapid load growth or
increased proposals for economic development have been conducted for the following areas: central
Oregon, Umatilla, The Dalles, Longview, Tri-Cities, Albany, Pasco, Burley, LaGrande, Olympic Peninsula,
South Oregon Coast and Eugene areas.

2.4 Capital Investment Acquisition

Capital Investment Acquisition (CIA) is one of Transmission's priorities as part of the Agency Asset
Management key Strategic Initiatives. The vision is to deliver the right work, at the right time, at the right
cost, with certainty.

CIA project teams are detailing and driving changes in processes, roles, responsibilities, tools and
technology to address existing major "pain points" and enable the business to realize the vision. CIA is
improving how Transmission Services identifies, scopes, and plans Transmission Capital Projects to minimize
changes and rework during execution. Transmission Planning supports the new CIA process during the
project development process. Transmission Planning has made adjustments in our project development
process to support the new CIA process such as completing a concept desigh document in the early
stages of project development as well as providing continuous support throughout a project’s
development.

2.5 Non-Wires Assessment

In 2018 Transmission Planning continues to invest in new capital transmission projects, but is beginning to
develop a more robust method of identifying alternative non-wires solutions. Transmission Planning along
with the BPA Agency Team explores possible non-wires solutions that include demand response, energy
efficiency, and generation re-dispatch as possible alternatives to constructing or delaying the
construction of transmission projects. Transmission Planning conducts the non-wires assessment as part of
its annual System Assessment. In the non-wires analysis load forecasts are reviewed, appropriate
alternatives are identified, and the alternatives are tested and their performance is compared to the
transmission construction alternative. A summary of the non-wires assessment is provided under each
area in the Transmission Needs section.
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2.6 FERC Order 845
Reforms Generator Interconnection Process

On April 19, 2018 the Federal Energy Regulatory Commission (FERC) adopted reforms to the pro forma
large generator interconnection procedures (LGIP) and the pro forma large generator interconnection
agreement (LGIA) pursuant to which generators can interconnect with electric utility transmission grids.
FERC is implementing ten reforms designed to improve certainty for developers of electric generating
and storage projects that interconnect to the transmission grid, promote informed decisions about
generator interconnection costs and timing, and enhance the interconnection processes.

The reforms give power plant owners more control over the interconnection process by emphasizing the
developer’s choice to build stand-alone network facilities. The order revises the definition of generating
facility to explicitly include energy storage. Also, energy storage is recognized as a resource in its own
right rather than requiring storage to conform to rules designed for generators.

The order will allow interconnection agreements to be tailored to the level of service requested which
can be lower than nameplate capacity. This became a prevalent issue with the rise of renewable
resources such as wind and solar for which electrical output seldom equals nameplate capacity.

Another change brought about by the order is that it requires transmission providers to allow for
provisional interconnection agreements for limited operation of a generating facility prior to the
completion of the full interconnection process. The order also requires transmission providers to create a
process for the interconnection customer to use surplus interconnection service at existing points of
interconnection.

According to FERC, many interconnection customers experience delays and some interconnection
qgueues have significant backlogs. These reforms are expected to provide interconnection customers with
better information and more options for obtaining interconnection service. While BPA has been flexible in
providing some of the reforms covered in Order 845, in 2019 BPA will explore the timeline to officially
implement the 845 reforms.

2.7 Section 212 of the Federal Power Act

Bonneville is following the procedural requirements of Section 212())(2)(A) of the Federal Power Act
(Section 212), 16 U.S.C. § 824Kk(i)(2)(A), to establish a new open access transmission tariff for transmission
service across the Federal Columbia River Transmission System.

Bonneville is using the Section 212 statutory procedures authorizing the Administrator to establish
generally applicable terms and conditions for transmission service following a hearing. Because the
Section 212 proceeding follows the orderly processes for a 7(i) proceeding, customers and stakeholders
will be afforded the opportunity to develop a full and complete record and to raise legal, factual, or
policy issues for consideration by the Hearing Officer and the Administrator.

After conclusion of the Section 212 hearing, Bonneville will have two tariffs: its current tariff, which will
become grandfathered, and the new tariff. The new tariff will apply to all new transmission service
requests. The grandfathered tariff will apply to existing transmission contracts that do not elect to convert
to the new tariff. Bonneville will seek customers’ voluntary conversion of existing transmission contracts to
the new tariff. New transmission service requests, renewals (“rollovers”), or other events that might merit a
new contract based on FERC pro forma tariff policy, will receive transmission service under the new tariff.
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2.8 Technology Innovation

BPA partners with electric utilities, nonprofits, research organizations, technology developers and
universities across North America and even internationally in research that is aligned with the BPA
Strategic Plan and has the potential to improve operations, solve challenges, increase efficiencies and
avoid costs.

Now, with the sharper focus provided by BPA’s strategic plan, the Technology Innovation (Tl) program is
refining its systematic method of project identification, project management and technology transfer to
better meet the agency’s and the region’s needs.

The Tl office has aligned its efforts with BPA’s strategic goals. Specifically, the organization has set
objectives to create a financially fit research agenda that aligns with BPA’s strategic direction based on
guidance from its governing council and executive leadership. To this end, Technology Innovation is
reorganizing the way it manages its projects. Now Tl has a winter session to set its research agenda, and
a summer session to holistically review the portfolio and make decisions about what’s in and what’s out.

The key change in Tl is a shift from exploring innovation opportunities across a wider range of research
and demonstration projects with higher uncertainty, to exploring more tangible innovation,
concentrating on near-term business challenges and needs. The team is also adding emphasis on how it
engages and communicates with business lines to make sure their research needs are addressed.
Portfolio emphasis is focused on delivering project results in a three-to-five year period. The research
projects align with BPA’s strategic goals to modernize assets and system operations. The portfolio includes
strategically aligned projects from collaborative sources, including EPRI and other regional partners.

With its shift to a portfolio-based approach, the Tl team will engage with stakeholders to communicate
project progress, facilitate technology transfer and enable informed decisions. The team will also interact
with internal and external organizations to gain insights on current industry issues and emerging
technologies and trends to understand potential applications to BPA.

The communication and relationship-building inherent in this engagement wil allow the team to
leverage partnerships with industry leaders to reduce unnecessary risk and maximize return on
investments.

The main technology domains of interest to BPA Transmission Planning are system control and situational
awareness. Transmission Planning’s contribution to Research and Development is in power system
modeling, power system performance evaluation, validation and use of Synchrophasors.
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3. Transmission Planning Activities

Transmission Planning is responsible for planning BPA’s transmission system and providing guidance to BPA
Transmission Services’ asset investment strategy. The core responsibilities include developing expansion
plans for system reinforcements to meet transmission system needs for load growth, adequate transfer
capability, and requests for generation interconnections, line and load interconnections, and long-term
firm transmission service.

The main purpose of Transmission Planning is to identify solutions and develop plans of service to meet
the future needs of the BPA transmission system. Transmission Planning identifies transmission projects
based on three main categories. The three broad categories in the transmission planning process are
reliability planning, customer requests for transmission service on BPA’s system, and generator and line
and load interconnection customer requests.

Interconnection
Service Request

Figure 1 Planning Key Drivers Diagram
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3.1 Reliability Planning and System Assessment

Each year, Transmission Planning conducts a comprehensive assessment of BPA’s transmission system to
ensure compliance with applicable North American Electric Reliability (NERC) Planning Standards and
Western Electricity Coordinating Council (WECC) Regional Ciriteria. (WECC is the Regional Reliability
Organization for NERC.) The NERC Standards TPL-001-4 require that BPA conduct an annual assessment
to ensure that the BPA network is planned such that it can supply projected customer demand and
projected firm transmission services over the expected range of forecast system demands while meeting
the established reliability standards. Deficiencies in meeting these standards are noted and addressed in
the System Assessment Summary Report. The assessment covers a 10-year planning horizon.

BPA’s transmission system is divided into load areas and transfer paths. Studies for each load area and
transfer path are conducted to ensure that existing and forecast load and projected firm transmission
service can be served throughout the planning horizon and that existing corrective action plans, such as
system reinforcements, are adequate. For each load area and transfer path, either new studies are
conducted or qualified past studies are used to ensure that existing and forecast load and projected firm
transmission service can be served throughout the planning horizon and that existing or newly identified
corrective action plans, such as system reinforcements, are adequate. The NERC TPL-001-4 Requirement
1 states that past studies may be used to support the Planning Assessment if the study is 5 years old or less
and no material modifications have occurred to the System represented in the study. Those individual
load areas or transfer paths that rely on past studies include a technical rationale to show why the past
studies can be relied upon for the 2018 System Assessment.

To meet NERC Planning Standard TPL-001-4, Corrective Action Plans are developed if studies identify
potential performance deficiences. These corrective action plans are required in order to provide
acceptable performance for contingency events as well as all lines in-service conditions. With these
corrective action plans, BPA’s system performance is acceptable and meets the requirements of the TPL-
001-4 Standard. The 2017 System Assessment identified three new corrective action plans — two in the
Eugene area, and one in the SE Idaho / NW Wyoming area. The 2018 System Assessment did not identify
any additional reliability projects as many of the area studies were still valid from the previous assessment.
Funding for new tranmission needs are requested each year.

Detailed System
WECC .
Area and Path ~ Assessment ) Transmission
Basecase Technical . Compliance I
Development echnica ummary Self 'an
Reports Report Certification Published
(CEN) (CEIl)
January December
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3.2 Transmission Service & Commercial Assessment

BPA customers may make a request for long-term transmission service (TSR). Transmission Planning’s tariff
obligations for TSRs include Section 19 and 32 of the BPA Open Access Transmission Tariff (OATT). These
sections pertain to additional study procedures for firm point-to-point (PTP) and network integration (NT)
transmission service requests. Specifically Sections 19.1 through 19.6 and 19.10 of the OATT address the
System Impact Study (SIS) and Facilities Study (FAS) procedures for firm PTP customers. Section 32.1
through 32.5 address the SIS and FAS and Section 32.6 addresses the Cluster Study (CS) procedures.
Transmission Planning conducts the additional studies as prescribed in the OATT.

Below is a brief description and diagram of the Commercial Assessment proposed timeline from June
2018 through May 2019. In June 2018, proposed model inputs were finalized. Then, BPA began use of the
updated long-term available transfer capability (ATC) values in August to process the long term
transmission service requests (TSRs) using both the Power Flow Distribution Factors (PTDF) calculation and
an updated study-based methodology referred to as the Commercial Assessment.

The Commercial Assessment takes into consideration all known information about each TSR such as
status of generator interconnection and/or historical generation patterns, association with rapid load
growth or new load, and duplicative requests that may be presentin the queue.

The expectation is that this study-based approach will result in some offers of transmission service made
possible by maximizing the use of existing transmission system without infrastructure upgrades. Any such
offers of transmission service will be made between August and December of 2018. Also, any TSRs that
are not offered service through the Commercial Assessment by October 15t will be offered Cluster Study
agreements, to identify Plan(s) of Service necessary to offer service.

The upcoming Cluster Study is expected to begin January 2019 and conclude in May 2019 at which time
a Cluster Study Report is finalized. Transmission Planning produces a Cluster Study report which provides
the findings of the analysis and power flow modeling that is conducted. A Cluster Study determines what
transmission expansion, if any, is required to accommodate customer requests for long-term firm
transmission service over the Bonneville network. Results of the Cluster Study will be made available in a
similar manner as past studies.

Commercial Assessment Proposed Timeline
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3.3 Interconnection Requests Studies

Customers may request new points of interconnection on BPA’s transmission system. Line or load
interconnections (LLI) are typically for new load additions or to allow the customer to shift to different
points on their system. BPA customers may also request service to connect to BPA’s system for new
generation. BPA processes Generator Interconnection (Gl) requests according to Attachment L Large
Generator Interconnection Process (LGIP) and Attachment N Small Generator Interconnection Process
(SGIP) of the BPA OATT.

Transmission Planning conducts a series of up to three studies for Generation and Line and Line
Interconnection requests which are the feasibility, system impact, and facility study. These studies are

performed after a customer has signed an agreement for each study.

The interconnection queue is available at http://www.oasis.oati.com/bpat/index.html.
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4. Transmission Planning Landscape

Transmission Planning’s view of the landscape is broad, and it is looked upon with the goal of providing a
reliable, flexible, environmentally responsible, and cost effective transmission system. Transmission
Planning conducts the planning process in an open, coordinated and transparent manner through a
series of open planning meetings that allow anyone to provide input into and comment on the
development of the ten-year plan. Transmission Planning also strives to have a regionally coordinated
system. Therefore, Transmission Planning experts engage in regular meetings with interconnected utilities
for information exchange and joint studies, conduct stakeholder meetings, and participate in regional
planning. Below are changes in the landscape that Transmission Planning participates in or is impacted

by.
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4.1 Western Energy Imbalance Market

The western Energy Imbalance Market is a real-time wholesale energy trading market that enables
participants anywhere in the west to buy and sell energy when needed. An Energy Imbalance Market
(EIM) is intended to provide better generation-load balancing by adjusting generation in much smaller
time increments. The benefits of an EIM include economic efficiency or an automated dispatch, savings
due to diversity of loads and variable resources in the expanded footprint, and favorable impacts to
reliability or operational risk.

Expanding system access to non-ISO
members in other states benefits Western EIM active and pending
consumers, producers, and other grid participants

operators as the California Independent
System Operator (CAISO) leverages the
power of geographic diversity to better
integrate renewables. Most wind and solar
energy resources haturally vary with
changes in weather. A larger geographical
area makes these changes less
pronounced as production increases in one
area help to offset reductions in others. In
addition to more effectively using excess
renewable and existing resources, the ISO
automated grid management systems find
the most cost efficient power plants to
serve demand creating substantial
financial benefits.

The EIM was launched in 2014 by the CAISO
and interest has grown as more utilities join
the EIM. Active participants include Idaho
Power Company (2018), Powerex (2018),
Portland General Electric (2017), Puget
Sound Energy (2016), Arizona Public Service
(2016), Nevada Energy (2015), and
PacifiCorp (2014). Pending participants
include the Balancing Authority of Northern
Calfornia/SMUD  (2019), Los Angeles

Department of Power & Water (2020), Salt = =

River Project (2020) and Seattle City Light Market Operator

(2020). The EIM does not directly impact the California 150
building out of the BPA transmission system EIM entity

in the immediate future; however, Source: CAISO I Active participant
Transmission Planning does provide insight I Plonned EIM entry 2019
to BPA customers who have contractual B Flonned EIM entry 2020
agreements.
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4.2 Seventh and Eighth Northwest Power Plan

The Northwest Power and Conservation Council is expecting the Seventh Plan Mid-Term Assessment to be
final in 2019 and the completion of the 8t Power Plan is tentatively scheduled to be released in final form
in early 2021.

The Northwest Power and Conservation Council (Council) released the Seventh Power Plan in early 2016.
The Plan expressed energy efficiency takes the lead role in meeting the region’s energy needs, followed
by demand response and increased use of existing natural gas-fired plants as regional coal plants are
retired. The Council’s analysis shows that energy efficiency can meet the region’s expected load growth,
an average increase of 0.5 to 1.0 percent each year through 2035.

The Seventh Power Plan recommends continued improvement in system scheduling and operating
procedures across the region’s balancing authorities. The region also needs to invest in its transmission
system to improve market access for utilities, reduce line losses, and help develop cost-effective
renewable generation. The Seventh Plan calls for the region to be prepared to develop significant
demand responsive resources by 2021 to meet additional winter peaking capability. The Northwest’s
power system has historically relied on the hydro system to provide peaking capacity, but under critical
water and weather conditions, additional capacity is needed to meet the region’s adequacy standard.

An important finding in the Seventh Power Plan is that future electricity needs can no longer be
adequately addressed by only evaluating average annual energy requirements. Planning for capacity
to meet peak load and flexibility to provide within-hour, load-following, and regulation services will also
need to be considered.

Specifically, the Council projects that the region will need to add about 400 megawatts of effective
capacity, generating capability that could be counted on during any shortfall hour, in order to maintain
adequate power supply. The planned retirements of the Boardman, Centralia 1, and North Valmy coal
plants by 2021 will mean losing 1457 megawatts of generating capacity and an additional 352
megawatts is scheduled to retire by 2022. The Council has estimated that energy efficiency savings of
1570 average megawatts will help offset the loss of coal plant generation.

4.3 PNUCC Northwest Regional Forecast

The Pacific Northwest Utilities Conference Committee (PNUCC) produces a forecast that serves as a
gauge for how much power will be needed and how utilities are meeting those needs. It also signals how
utilities are adapting their long-term resource plans to address uncertainties, including new and changing
state and federal environmental policies, changes in customer preferences, and other external impacts.
The 2018 Northwest Regional Forecast, released in March 2018 for years 2019-2028, states that carbon-
reduction goals, customers’ demand for new renewable power resources, and continued success with
meeting energy-efficiency goals all have played a key role in meeting the growth of the Northwest
electric demand.

Key trends include region-wide electric demand forecast that are being revised downward, while growth
in demand differs greatly by individual utility. Some utilities are forecasting significant growth in demand
largely due to new industrial customers. Many of these utilities are east of the Cascades where costs for
new industrial customers, particularly the high-tech section that needs lots of power for data centers are
attractive. Other utilities are seeing flat, slow or declining demand. These utilities are not seeing new
industrial customers locate within their service territories and while their number of customers may
increase, energy use per customer is declining due to energy efficiency and the use of natural gas for
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heating. There are fewer power plants expected to be built in the coming years and available
generation is expected to shrink as coal-fired plants are taken offline. As more renewables are coming
online, there are relatively few firmly committed and planned new resources in the forecast with a total
just fewer than 200 nameplate megawatt by 2020, primarily from wind and solar projects. For the first
time, large batteries are appearing in utility integrated resource plans with 114 megawatts of storage
planned by 2025. Finally, utilities in the region continue to exceed regional energy-efficiency goals.
Utilities continue to pursue energy-efficiency measures and demand response programs to meet future
demand.

This year’s forecast sees wintertime peak load growth at 0.5 percent per year, summer peak of .8
percent, and annual energy growth at 0.7 percent. Looking at the past five years of reports, winter peak
demand (load) forecast have been dropping each year, creating a flattening picture. The loss of
industrial customers, successful energy efficiency programs, and codes and standards for new
construction and appliance all have contributed to this flattening of the forecast for peak wintertime
demand. Summer demand forecast are remaining steady.

4.4 ColumbiaGrid System Assessment

Each year ColumbiaGrid produces a system assessment report that outlines the needs for future system
reinforcement as well as documenting results from other activities in its planning process. The report is part
of the requirements under FERC Order 1000 and the Planning and Expansion Functional Agreement that
directs ColumbiaGrid to perform technical studies to develop need statements, evaluate applicable
Order 1000 potential needs, and re-evaluate Order 1000 projects that were included in the most recent
prior Biennial Transmission Expansion Plan. The Plan documents the results from these activities.
ColumbiaGrid hosts Regional Coordination Meetings with other Western Planning Regions. The meeting is
to discuss interregional topics that may meet regional transmission needs in two or more planning regions
more efficiently or cost effectively.

45 EPA’s Clean Power Plan & Clean Air Act
Section 111(d)

The U.S. Environmental Protection Agency’s (EPA) Clean Power Plan (CPP) was published in late 2015 and
the new standards aimed to impose regulatory controls on greenhouse gas emissions from the power
sector by mandating state-by-state emissions reductions goals. These new standards, known as the
Clean Power Plan, were developed under the Clean Air Act - Section 111(d). The Clean Air Act was
originally passed in 1973. Since then there has been enormous multi-party litigation over the new rule,
which is ongoing in the U.S. Court of Appeals for the District of Columbia Circuit (D.C. Circuit). In February
2016, the U.S. Supreme court had granted a stay of the rule. As of September 2016, the U.S. Court of
Appeals for the District of Columbia Circuit will hear oral arguments on the EPA’s Clean Power Plan. The
CPP aims to cut emissions from existing power plants and would have supported the Paris Climate
Agreement. The United States White House exited the Paris Climate Agreement.

4.6 BPA White Book Loads and Resources

The BPA White Book, which is a snapshot of the federal system and the Pacific Northwest region loads
and resources for a ten-year period, also provides useful information for our planning process. BPA’s
White Book provides estimates of energy and capacity sufficiency and deficiency periods for both the
federal system and Pacific Northwest (PNW) regional loads.
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The 2017 White Book presents the Federal system and the region’s load obligations, contracts, and
resources as of June 2017 for operating years 2019 through 2028. The 2017 White Book includes two
distinct studies: Federal System Analysis and Pacific Northwest Regional Analysis. The Federal System
analysis forecast of federal system firm loads and resources is based on expected load obligations and
different levels of generating resources that vary by water conditions. The PNW Regional analysis forecast
of regional firm loads and resources is based on expected retail loads and different levels of generating
resources that vary by water conditions.

4.7 State’s Renewable Portfolio Standard

A Renewable Portfolio Standard (RPS) is a regulatory mandate to increase production of energy from
renewable sources such as wind, solar, biomass and other alternatives to fossii and nuclear electric
generation. This RPS mechanism places an obligation on regulated utilities to produce a specified
fraction of electricity from renewable energy sources. Oregon Senate Bill 1547-B, the Clean Electricity and
Coal Transition Plan, was signed into law, which among things, doubles the Oregon Renewable Portfolio
Standard target to 50 percent by 2040. California Senate Bill No. 350 was signed into law, which among
other things expands California’s RPS target to 50 percent by 2030. California Senate Bill No. 100 was
approved by the Governor on September 10, 2018. The bill revises the state goal of the program is to
achieve a 50 percent renewable resources target by December 2026, and to achieve a 60 percent
target by December 2030.

4.8 Oregon Public Utility Commission -
New Load Direct Access

Oregon law allows most commercial and industrial customers to purchase power from independent
electricity service supplies. Customers remain physically connected to the utility, but are able to purchase
electricity from a third party. Oregon has provisions that allow these customers to go outside their utility for
power with an existing direct access program, but participation has been low due a high transition
charge, a short election window, and narrow eligibility requirements.

Outside of Oregon, large corporations have been buying renewable energy directly from non-utility
producers creating new wind and solar plants around the country. Those large corporations wanted a
similar renewables direct access market in Oregon.

The Oregon Public Utility Commission (OPUC) conducted a rulemaking related to a New Load Direct
Access Program and issued Order No. 18-341 on September 14, 2018 adopting rules for New Large Load
Direct Access programs. The OPUC developed a direct access program that encourages direct
renewable-energy purchases by companies. Program participants are limited to qualified non-residential
commercial and industrial customers able to manage their power resources. The rulemaking was split into
two phases: Phase One rules addressed loads of 10 averages MW or greater and Phase Two will address
loads below 10 average MW. OPUC expects the rules address new direct access loads below 10 average
MW by January 2019.

Some parties to the docket requested the OPUC ensure all new loads are provided comparable
transmission access. The OPUC will ensure that transmission charges and requirements apply equally to
new large load direct access customers and cost-of-service customers, and plan to address this issue
through individual tariff filings.
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4.9 Northwest Power Pool

The NWPP Membership is a voluntary organization comprised of major generating utilities serving the
Northwestern U.S., British Columbia and Alberta. Smaller, principally non-generating utilities in the region
participate indirectly through the member system with which they are interconnected. The NWPP
provides the benefits of coordinated operations. NWPP activities are largely determined by major
committees — the Operating Committee, the PNCA Coordinating Group, the Reserve Sharing Group
Committee, and the Transmission Planning Committee.

4.10 Northern Tier Transmission Group

The Northern Tier Transmission Group (NTTG) is a group of transmission providers and customers that are
actively involved in the sale and purchase of transmission capacity of the power grid that delivers
electricity to customers in the Northwest and Mountain States. Transmission owners serving this territory
work in conjunction with state governments, customers, and other stakeholders to improve the
operations of and chart the future for the grid that links all of these service territories. NTTG coordinates
individual transmission systems operation, products, business practices, and planning of their high-voltage
transmission network to meet and improve transmission services that deliver power to consumers. NTTG is
a regional entity spanning from the Pacific Northwest to the desert Southwest. NTTG has direct state
regulatory commission participation in ldaho, Montana, Oregon, Wyoming, and Utah. It has
participating utility members with service areas in California, Idaho, Montana, Oregon, Washington,
Wyoming, and Utah. BPA is not a member of NTTG.
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5. Transmission Planning Overview

The Transmission Planning organization is responsible for planning BPA’s transmission system and providing
guidance to BPA’s Transmission Services’ asset investment strategy. Our core responsibilities include
developing expansion plans for system reinforcements to meet transmission system needs for load
growth, adequate transfer capability, and requests for generation interconnections, line and load
interconnections, and long-term firm transmission service. Below are the highlights of what we do:

e Transmission Planning assesses transmission system performance using North American Electric
Reliability Corporation (NERC) reliability standards and Western Electricity Coordinating Council
(WECC) criteria and develops a long-range transmission expansion plan to meet the expansion
needs of BPA’s transmission system. Transmission Planning also develops plans of service,
including non-wires solutions, to reinforce load service areas, flow gates and interties. Planning
develops project requirements diagrams, obtains cost estimates, and supports development of
business cases.

e Transmission Planning coordinates projects through BPA’s Transmission Planning Process under
OATT Attachment K and through sub-regional planning organizations such as Columbia Grid.

e Transmission Planning performs technical studies for generation and load interconnection
requests and other customer requests.

e Transmission Planning supports the Transmission Marketing and Sales organization through
available transfer capability calculations. Transmission Planning supports the Transmission Service
Requests Study and Expansion Process (TSEP) which includes conducting cluster studies and
developing expansion plans to accommodate long-term firm transmission service requests.

e Transmission Planning participates in industry groups and organizations such as NERC, WECC,
Federal Energy Regulatory Commission (FERC), Department of Energy (DOE), and regional and
sub-regional planning organizations. Transmission Planning represents BPA on issues pertinent to
transmission planning through participation in regional and national groups.

e Transmission Planning sponsors, develops and supports Technology Innovation projects within the
planning arena.
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5.1 Planning Processes

5.1.1 Reliability and Load Service

BPA plans the transmission system to serve expected loads and load growth for at least the next ten years
based on forecasts. The forecasted peak loads, plus existing long-term firm transmission service
obligations, are used to determine the system reinforcement requirements for reliability. BPA plans the
system in accordance with the NERC Planning Standards and WECC Regional Criterion to maintain
system reliability. Within the BPA service area, load growth occurs at different rates depending on the
specific geographic area. BPA has divided its service area into load service areas grouped by either
electrical or geographical proximity. The load areas in the Transmission Needs section are listed roughly in
order from largest to smallest, based on total estimated load served in each area.

5.1.2 Transmission Service Requests

Quallified customers may request long-term firm transmission service on BPA’s transmission system. This
service is requested through Transmission Service Requests (TSR) according to the terms of the BPA OATT.
TSRs are one of the drivers for system expansion projects. BPA manages these customer requests for
transmission service through Transmission Service Request and Expansion Process (TSEP).

5.1.3 Generator Interconnection Service Requests

Quallified customers may request interconnection to BPA’s system for interconnecting new generation.
BPA receives Generator Interconnection (Gl) Requests according to the Attachment L (Large Generator
Interconnection Process) and Attachment N (Small Generator Interconnection Process) of the BPA OATT.
The Generator Interconnection projects listed in this T-Plan include projects over 20 MW (Large Generator
Projects) which have an executed Large Generator Interconnection Agreement (LGIA).

5.1.4 Line and Load Interconnection Service Requests

Qualified customers may request new points of interconnection on BPA’s transmission system. These Line
or Load Interconnections (LLI) are typically for new load service or to allow the Customer to build or shift
the delivery of service to different points on their system. This service is requested according to BPA’s Line
and Load Interconnection Procedures Business Practice. Similar to the generator interconnection
projects, only larger projects which have an executed construction agreement are included in this T-Plan.
The LLI process is very similar to the generation interconnection process.

5.1.5 Power Services and Transmission Planning

BPA is working to ensure that Power Services and Transmission Planning are coordinated in their long-term
planning activities, processes and decision-making in a way that enables BPA to efficiently and reliably
meet and deliver on its statutory load-serving obligations to its regional firm power and transmission
customers. Developing this plan meets part of the combined planning objective. The decision on future
transmission load service policy and products may impact current planning processes and that
information will be reflected in future T-Plans.
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5.2 Roles and Responsibilities

The role of BPA’s Transmission Services is to provide open access transmission service for customers,
utilities, generators, and power marketers consistent with applicable regulatory requirements. In fulfiling
this role, Transmission Planning is responsible for analyzing the changing load and resource trends and
patterns and planning a transmission system that will meet the needs of the Pacific Northwest for the
future consistent with our mission and vision. From the planning standpoint, the power system can be
viewed from a simplistic standpoint of three basic components.

5.2.1 Loads

The loads tend to be clustered into geographical areas. For planning purposes, Transmission Planning has
defined over 20 load areas. Examples include the Portland load area, the Seattle load area, the
Spokane load area, etc. In the Transmission Needs section of this T-Plan projected loads are shown for
each load service area. Forecasted summer and winter loads in megawatts are shown five and ten years
out for each area. A list of potential projects is identified by load service, paths, flow gates and interties in
the Transmission Needs section.

5.2.2 Paths

The paths represent the transmission system that moves energy between the loads, generation, and
external interconnections described above.

5.2.3 Interties

BPA is part of a western interconnection that includes the whole western United States and Canada.
There are four interconnected external areas, Britsh Columbia, Montana, |daho, and California.
Bonneville has high capacity interties that interconnect the loads and resources in the Bonneville service
area to loads and resources in these adjacent interconnected areas.
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5.3 OATT Attachment K

5.3.1 Attachment K Responsibilities

The planning processes described in BPA Open Access Transmission Tariff (OATT) Attachment K are
intended to result in plans for the Transmission Provider’s Transmission System which is updated annually.
This planning process supports the responsibilities of BPA under other provisions of its OATT to provide
transmission and interconnection service on its transmission system.

Attachment K describes the process by which BPA intends to coordinate with its transmission customers,
neighboring transmission providers, affected state authorities, and other stakeholders. Neither Attachment
K, nor the BPA Plan, dictates or establishes which investments identified in a BPA Plan should be made, or
how costs of such investments should be recovered. BPA decides which of such identified investments it
will make taking into consideration information gathered in the planning process described in Attachment
K, and any process required by the National Environmental Policy Act, but retains the discretion to make
such decisions in accordance with applicable statutes and policies.

Attachment K describes a planning process that contemplates actions by not only the Transmission
Provider and its customers under this OATT, but also others that may not be bound to comply with this
Attachment K, such as other transmission providers (and their transmission or interconnection customers),
States, Tribes, WECC, sub-regional planning groups, and other stakeholders and Interested Persons.

BPA is obligated as specified in Attachment K to participate in planning activities, including providing
data and notices of its activities, and soliciting and considering written comments of stakeholders and
Interested Persons. However, Attachment K contemplates cooperation and activities by entities that may
not be bound by contract or regulation to perform the activities described for them. Failure by any entity
or Person other than the Transmission Provider to cooperate or perform as contemplated under this
Attachment K, may impede or prevent performance by the Transmission Provider of activities as
described in this Attachment K.

BPA uses reasonable efforts to secure the performance of other entities with respect to the planning
activities described in Attachment K, but is not obligated for ensuring the cooperation or performance by
any other entity described by Attachment K. For example, if and to the extent any Transmission Customer
or other entity fails to provide suitable data or other information as required or contemplated by
Attachment K, the Transmission Provider cannot effectively include such customer and its needs in the
Transmission Provider’s planning.
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5.3.2 Attachment K Planning Cycle

BPA Transmission Services conducts system planning meetings in accordance with its Open Access
Transmission Tariff Attachment K. One of the primary objectives outlined under FERC Order 890,
Attachment K is the development of a transmission expansion plan that covers a ten-year planning
horizon. This plan identifies projected transmission reinforcements based on forecasted load growth,
projected firm transmission service commitments, interconnection requests, and system reliability
assessments. The objective of the assessment is to test the reliability of the transmission system under a
variety of system conditions.

Below is a diagram depicting the overall Attachment K Planning Cycle which typically runs from January
through December each year. The first part of the year area planning is conducted by the Planning
Engineers. The engineers use the power flow model and conduct technical studies. Once that process is
completed, the next stage is producing the System Assessment Summary Report. The purpose of this
report is to document BPA’s Annual System Assessment for 2018 to meet the NERC Planning Standard TPL-
001-4. The NERC Standard TPL-001-4 requires that BPA conduct an annual assessment to ensure that the
BPA transmission system is planned to meet the required performance for the system conditions specified
in the Standard. Finally, the Transmission Plan is developed and published by year’s end. The purpose of
the Transmission Plan is to document the forecast of transmission projects in BPA’s service territory for the
next ten years. It includes transmission needs identified from the annual reliability system assessment,
transmission service and new generation and line and load interconnection requests. Two public
meetings and several postings occurred to share transmission planning information with stakeholders.

Attachment K Planning Cycle

Meetings and Postings Timeline

Meeting 1 Meeting 2

(Feb - Apr) (Oct - Nov)

Planning Cycle Draft Plan of Service

Assumptions, Methodology & Criteria Cost Estimates

Economic Study Requests Economic Study Results

Public Policy Requirements Public Policy Requirements Needs

Area PlannVig I System Assessment . TransmissiolV Plan

Jan Feb Mar Apr  May Jun Jul Aug Sep| Oct Nov Dec| Jan Feb

| Mar
Dec (Next Year)
(Prior Year)
o _ Posting 1 Posting 2 Posting 3
Visit BPA’s Attachment K Planning (Jul - Sep) (Dec) (Jan - Feb)
Process or the Transmission Plan web _
. . Availability of
pages for more information, System DRAET FINAL
o Assessment BPA BPA
https://www.bpa.gov/transmission/ Results Transmission Transmission
Customerinvolvement/AttachmentK/Pages/ Plan Plan
default.aspx Conceptual
Solutions
https://www.bpa.gov/transmission/
Customerlnvolvement/TransmissionPlan/Pages/ Initial Economic

default.aspx Study Results Allow minimum 2 weeks
for comments
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5.3.3 Public Meetings and Postings Cycle

Transmission Planning conducts system planning meetings in accordance with Attachment K of the BPA
Open Access Transmission Tariff (OATT). These meetings provide customers and interested parties the
opportunity to discuss and provide input to the studies and development of the plans of service.

BPA provides information about the Transmission Services Attachment K process including notifications of
meetings, results of planning studies, plans of service and other reference information on its web site. To
request participation in the Planning Process, complete and email the Participation Request form.

Customer
Meeting 1

(Typically in Spring)

<Share BPA
Transmission Plan from
previous Attachment
K cycle

<Review Planning
Assumptions,

Posting 1

(Typically in early
Fall)

Summary of System
Assessment Results
and Conceptual
Solutions

e|nitial EConomic

Customer
Meeting I

(Typically in
late Fall)

«Draft Plans of
Service and
Cost

<Economic
Study Results

Posting Il

(Typically End
of Calendar
Year)

Draft
Transmission Plan
for current
Attachment K
cycle

Methodology, Criteria Study Results (for

requests submitted
=Discuss Economic in the previous
Study Requests Attachment K
submitted by cycle)
October 31 of the
previous year

(for requests
submitted in
the previous
Attachment K
cycle

=2 week
comment
period

=submitted by eFinal
October 31 of the Transmission
previous year Plan

Figure 2 Attachment K Public Meetings and Postings Cycle Diagram

5.3.4 Planning Criteria

BPA operates under NERC’s mandatory and enforceable reliability standards. BPA adheres to these
mandatory standards when planning, operating, and maintaining its transmission system. Specifically,
NERC’s Standard TPL-001-4 which is referred to as the Transmission System Planning Performance
Requirements is applicable to Transmission Planning. The purpose of the TPL standard is to establish
transmission system planning performance requirements within the planning horizon to develop a bulk
electric system that will operate reliably over a broad spectrum of system conditions and following a
wide range of potential contingencies.

BPA is also required to apply WECC system performance criteria where applicable to plan the
transmission system and meet mandatory compliance. The System Performance Regional Criterion
adopted by the WECC establishes criteria for impacts that disturbances in one Transmission Planner’s
system can have on other systems external to that Transmission Planner’s area.
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BPA established a comprehensive reliability program. The purpose of BPA’s Reliability Criteria for System
Planning is to provide guidance to supplement the NERC and WECC Transmission Planning Performance
Requirements. The BPA Reliability Criteria for System Planning also provides a guideline for making
assumptions when planning the transmission system and where sensitivity studies are specified within the
NERC planning standards. These criteria are intended to provide firm guidance but not absolute
standards for transmission planning.

The design of BPA’s transmission system is intended to meet the reliability performance requirements of all
NERC, WECC and BPA standards and criteria.

5.3.5 Economic Study Requests

As part of BPA’s Attachment K Planning process economic studies may be requested by customers to
address congestion issues or the integration of new resources and loads. BPA will complete up to two
economic studies per year at its expense. A customer may make a request for an economic study by
submitting a request to PlanningEconomicStudyRequest@bpa.gov. A request may be submitted at any
time. A request submitted after October 31 will be considered in the next annual prioritization process.

The Transmission Provider will hold a public meeting to review each request that has been received for an
Economic Study and to receive input on such requests from interested persons. The Transmission Provider
may review Economic Study Requests as part of its regularly scheduled Planning Meetings as outlined in
in Attachment K.

After consideration of such review and input, a determination will be made as to whether, and to what
extent, a requested Economic Study should be clustered with other Economic Study requests and
whether a study is considered a high priority. High-priority economic studies are funded by BPA. Any
studies determined not to be high priority will not be performed by BPA, but the BPA may assist in finding
an alternate source for performing the studies.

BPA forwards Economic Study requests that require production cost analysis to ColumbiaGrid for review
and prioritization. Results of a study are available on its System Planning page of its OASIS web site.

5.3.6 BPA Transmission Plan

BPA’s OATT Attachment K requires the BPA Transmission Plan (T-Plan)to cover a 10-year planning horizon.
The T-Plan includes a brief narrative description of the transmission needs identified from the system
assessment, the preferred solution, an estimated cost, and estimated schedule for completion of the
solution. The T-Plan also reflects any plans for facilities that are needed to provide requested
interconnection or transmission service. Transmission Planning solicits comments in developing its final
Transmission Plan.

Bonneville Power Administration | Transmission Planning | Transmission Planning Overview


mailto:PlanningEconomicStudyRequest@bpa.gov

5.3.7 Factors Affecting the Long-Term Transmission Plan

Factors that affect transmission planning include:

= Changes in reliability requirements

= Changesinload forecast and load composition

= |Impact of non-wires solutions

= |Impacts from energy efficiency and Renewable Portfolio Standards programs
= Other state and national regulations and policy changes

= New or retired generation and transmission facilities

The studies that support this T-Plan reflect current assumptions regarding these factors. Therefore, the plan
needs to be updated periodically to capture, among other factors, updated assumptions. BPA’s non-
wires solutions can result in the deferral of transmission investments.

5.4 Powerflow Model Base Cases

5.4.1 Base Cases

Transmission Planning works with BPA Transmission Grid Modeling to determine which cases are needed for
area planning purposes and the annual System Assessment. Considerable work is completed on base cases
outside of Transmission Planning and prior to the planning process. WECC produces approved cases. TPMG
reviews and updates those approved base cases known as seed cases with the latest information available,
including updates to topology, ratings, impedances, and loads. The NERC TPL-001-4 Standard outlines a
minimum of seven cases. Transmission Planning has a small team who determines how cases need to be
tuned. Based on determinations additional cases may be created and used.

5.4.2 BPA Transmission Grid Modeling

Each year, Transmission Grid Modeling meets with Transmission Planning to determine which cases are
needed for area planning purposes and the System Assessment. Grid Modeling begins its process with
selecting WECC approved cases and updating topology, ratings, impedances, and loads. Grid
Modeling also works with Transmission Planning to provide additional changes or information when
available.

5.4.3 BPA Customer Load Forecasting Analysis

BPA’s Customer Load Forecasting and Analysis is responsible for activities related to forecasting customer
load and resource planning including coordinating, managing, overseeing, and directing research into
customer loads. These activities result in accurate and timely forecasts of loads and peak amounts for the
long-term planning for BPA transmission and power needs. Long-term forecasts are also a key part of the
revenue planning and rate case activity at the Agency. Customer Load Forecasting and Analysis is also
responsible for developing and providing short-term forecasts of hourly system loads for operational
planning and balancing activities.
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Figure 3 Power Flow Base Case Diagram
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6. Area Planning & System Assessment

The BPA transmission System Assessment is a comprehensive assessment of BPA’s transmission system to
ensure compliance with applicable North American Electric Reliability (NERC) Planning Standards and
Western Electricity Coordinating Council (WECC) Regional Criterion. WECC is the Regional Reliability
Organization for NERC. The NERC Standards TPL-001-4 requires that BPA conduct an annual assessment
to ensure that the BPA network is planned such that it can supply projected customer demand and
projected firm transmission services over the expected range of forecast system demands. The
assessment covers a 10-year planning horizon.

Over the past several years, NERC has been revising the standards with the objective of making
requirements clear and measurable. In many cases new requirements have been identified and some
criteria are more stringent leading to new investments. The new TPL-001-4 Standard went into effect
January 1, 2016 and the 2017 and 2018 System Assessments address and reflect those changes.
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6.1 Area Planning Process

Data collection and modeling occurs at the forefront of the area planning process. Comprehensive
computer models are developed to test the adequacy of the transmission system under a wide variety of
future system conditions. Detailed technical studies are performed to gauge the performance of the
transmission system with respect to NERC standards and WECC criteria. These studies eventually result in
identifying and testing new transmission need (corrective action plans), where required. When the
detailed technical studies are completed, the results are used to develop the System Assessment

Summary Report, and the Summary Report is used as the basis for compliance documentation.

Area Planning Process Overview

BPA
Communicates
Adverse Impact

Verification Findings are

Documented
in Detailed
Study Reports

* Transmission Planning uses the WECC base cases for its system assessment. However, for BPA loads,

considerable effort associated with load forecasting prior to the forecast being submitted to WECC is
performed outside of Transmission Planning.

Technical

. ith Adj t
Studies - jacen

or
Interconnected
Systems

Base Cases*

of Study
Need

Figure 4 Area Planning Process Overview Diagram

6.1.1 Verification of Study Need

A determination is made as to whether a past study qualifies or if a new study is needed for a load area
or path. If a new study is required, the result of the assessment process will be a new study report dated
for the current year’s assessment. If it is determined that a previous study is a qualified past study, the
process will result in a verification report documenting the verification checks that support the conclusion
that a new study is not required, and reference to the previous study report. At a minimum, a good
validation of the load forecast used in studies for each load area should be done annually to verify the

timing of corrective action plans.
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6.1.2 Base Cases

Transmission Planning’s assessment includes the creation of study base cases starting with WECC
approved base cases from the latest WECC Study Program. Additional base cases are created as
necessary to cover conditions that may need to be studied. If there is not an appropriate WECC
approved base case in the latest WECC Study Program, the latest WECC approved base case from the
previous WECC Study Program or from the previous year’s assessment, whichever is later, are modified for
the corresponding year and season. For the years when new cases are not developed, the previous

year’s cases are updated for any study needs identified.

For background, WECC provides its members with approved base cases that are used for system
assessments. A WECC base case is a computer model of the transmission network including loads,
resources and topology. WECC has a process that calls for the submission of load and topology forecasts
from member utilities for the development of the WECC base cases. All registered members of the

interconnected WECC system are required to submit this data.

Transmission Planning uses the WECC base cases for its system assessment. However, for BPA loads,
considerable effort associated with load forecasting prior to the forecast being submitted to WECC is
done outside of Transmission Planning. Transmission Planning coordinates with BPA’s Load Forecasting
and Analysis, Power Services, and the Transmission Planning and Grid Modeling groups to ensure the
forecast is adequate. Additionally, after WECC releases a base case, there may be a lag in the data. For
example, if a new generation plant or a new load comes online that was not captured in the forecast;
Transmission Planning updates the forecast as needed. Transmission Planning works directly with investor-
owned utilities and the BPA Load Forecasting and Analysis Group to update the forecast. Any necessary
load or resource adjustments are made to the forecast based upon the latest information available at

the time studies are done.

The base cases use load forecasts from BPA’s Load Forecasting and Analysis group which is the same
initial load forecast used by Power Services for the Resource Program. Each cycle, BPA incorporates any
long-term firm (LTF) Transmission Service contracts that it has completed since the previous cycle. Load
forecasts used in all planning cases comes from the same source and are based on the same

assumptions. The loads only change to reflect the timeframe being studied.
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6.1.3 Technical Studies
A. Base Case Review and Modification

The base cases are reviewed in more detail and then modified based on individual load areas,
and paths as follows.

e Stressing paths to appropriate limits for the area of study,

e Verifying generation patterns that affect the area of study,

e Verifying load forecast based on expected conditions and historical data for the load
area,

e Verify system additions and/or modifications in the area of study,

e Verify generation additions or changes in the area of study.

B. Studies

The study process ensures all load areas and paths are evaluated to meet all applicable NERC
Planning Standards and WECC Criterion. The study process also includes establishment and
annual maintenance for standardizing tools, parameters, and assumptions, and continuing

improvement of the process.

Short circuit analysis is conducted in BPA’s High Voltage group on an annual basis. Transmission
Planning provides assumptions to the High Voltage group of projects to include in the analysis for
the next five years. Results of the short circuit analysis and any corrective action plans that result

from that study (such as circuit breaker replacements) are included in the System Assessment.

Below is a list of the different types of analysis Transmission Planning performs in the
System Assessment:

e Steady State (Power Flow) Contingency Analysis
(post-transient and post-AGC when appropriate)

e Voltage Stability Analysis (PV and QV studies)

e Transient Stability Analysis

e Short Circuit Analysis (performed by BPA High Voltage group)

C. Caorrective Action Plans

The study process includes the development of corrective action plans as required. These plans
consider non-wire solutions, remedial action schemes, or system additions/upgrades. The
corrective action plans are studied to ensure they provide adequate system performance. If
there are multiple alternatives, the best overall plan is recommended. If a non-wires solution is
identified it will be forwarded to the non-wires team for feasibility of the solutions. If a non-wires
solution is feasible to either correct a problem or delay a reported corrective action plan, a
potential non-wires plan and the impact of the non-wires solution are documented in the

detailed area or path report for further evaluation
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6.1.4 Technical Study Findings are Documented in Detailed Study Reports

After the study process is complete the findings are documented in detailed study reports. In the event
that a previous year’s detailed report is still valid, a validation report will be completed. This type of
report includes the verification checks that support the conclusion that a new study is not required, and

reference to the previous study report.

6.1.5 BPA Communicates System Assessment Results

After the technical studies are completed and detailed reports are finalized, Transmission Planners (TPs)
and Planning Coordinators (PCs) are identified to communicate the assessment results with. These are
generally the TPs and PCs which are adjacent to or interconnected with the particular study area or
path. If those TPs and PCs have systems adjacent to several BPA areas or paths, the respective planners
for those areas and paths coordinate with regards to communicating the assessment results (e.g. sharing
a single report or multiple reports, having a joint meeting with affected utilities, or several individual

meetings, etc.).

For those adjacent TPs where BPA’s assessment results show there is no adverse impact to the adjacent
system, it is sufficient to share that information with the adjacent TP and request their confirmation that

they share the same conclusion and document this correspondence.

For those TPs and PCs where the assessment results show BPA has an impact on the adjacent system or
the adjacent utility has an adverse impact on BPA’s system, each area/path planner needs to resolve
the issues with the adjacent TP and/or PC and document all communication and resolution. This can
include face-to-face meetings and providing more detailed supporting documentation to the other

utility in addition to the initial assessment results, or performs joint studies to resolve common issues.
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6.2 Assumptions

The major assumptions that form the basis of the studies are load, generation, internal and external path
flows, and transmission system topology. These assumptions are represented by the WECC approved

base cases which are used as the starting point for the assessment studies.

In addition, as part of base case development of the system assessment, base case assumptions for
loads and resources are verified based on historical data and against the BPA White Book to ensure
federal and regional load and resource obligations are captured. Each year, BPA Power Services
publishes the Pacific Northwest Loads and Resources Study (White Book) which covers both federal and
regional load and resource obligations. In addition, base case assumptions are coordinated with BPA
Power Services to identify whether any other generation patterns need to be captured in the studies,

and to capture any significant long-term resource outages from the Outage Resource Forecast.

To cover the planning horizon and the critical system conditions as required by the NERC Reliability

Standards, BPA develops base cases for the Near-Term Planning Horizon which represents:

M  Winter and summer peak load conditions for year one or two of the planning horizon
M Winter and summer peak load conditions for year five of the planning horizon, and

M Spring off-peak load conditions for one of the five years of the planning horizon

BPA also develops base cases for the long-term planning horizon which represents: winter and summer
peak load conditions for year nine or ten of the planning horizon. For the 2017 and 2018 System
Assessments, year nine was selected because it was the most current WECC approved base case
representing the long-term planning horizon and therefore had the most updated loads, resource, and

topology information with which to begin the assessment.
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6.2.1 Base Cases

Base case assumptions for loads and resources are verified based on historical data and against the
White Book to ensure federal and regional load and resource obligations are captured. Base case
assumptions are also coordinated with BPA Power Services to identify whether any other generation
patterns need to be captured in the studies, and to capture any significant long-term resource outages
from the Outage Resource Forecast. For the 2017 System Assessment, BPA used the following WECC
approved base cases as shown below. The 2018 System Assessment relied upon results from the 2017
System Assessment to the extent possible. Therefore, the base cases used in the 2018 System Assessment

are generally identical to what was used for the 2018 System Assessment.

2019 Summer Off-Peak Approximately 60% of summer peak loads
2019 Winter Peak Near term (2-year) expected winter peak
2019 Summer Peak Near term (2-year) expected summer peak
2022 Winter Peak Near term (5 year) expected winter peak
2022 Summer Peak Near term (5 year) expected summer peak
2027 Winter Peak Long-term (6-10 year) expected winter peak
2027 Summer Peak Long term (6-10 year) expected summer peak
Figure 6 Base Case Assumptions Table

6.2.2 Loads and Transfers

Transmission Planning coordinates with Power Services with regard to loads and transfers to ensure that

what is modeled is adequate to meet Power Service’s needs.

As required by the NERC Planning Standards, the transmission system is planned for expected load
conditions over the range of forecast system demands. Normal summer and winter peak loads are
based on a 50% probability of exceedance. Off-peak spring loads reflect a condition of approximately
65% of spring peak. Historical load levels for peak and off-peak load conditions are also examined to

make sure the loads represented in the base cases are reasonable.

Also as required by the NERC Planning Standards, the transmission system is planned to meet projected
firm transmission services over the range of forecast system demands. At a minimum, projected firm
transmission services are modeled for the load area studies. In addition, the paths and interties are

studied up to their transfer limits or at a minimum to the firm transmission obligations.
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6.2.3 Resources

Transmission Planning coordinates with Power Services with regard to BPA’s Federal Resources to ensure
that what is modeled with respect to our generation patterns is adequate to meet Power Service’s
needs.

At a minimum, the base cases model resources with assumed firm transmission service. Beyond that,
other resources are modeled as needed to meet projected customer demands (load) and projected
firm transmission service. The amount of northwest internal generating resources are not able to meet the
long term winter peak loads. Therefore, northwest utilities rely on seasonal diversity in resource needs with

other regions to meet winter peak loads.

There is over 7000 MW of wind generation interconnected throughout the northwest. This is reflected in
the WECC base case models. However, peak load reference cases used for the load area assessments
typically assume minimal wind generation on-line. This assumption is made because of the intermittent
nature of wind resources. This is consistent with historical data which shows that the output of wind
generators has no definite correlation with load levels and is often quite low during peak load periods,
which creates more limiting conditions for the load areas. For transmission paths which are affected by

wind generation, wind sensitivity studies are conducted to assess the impact.

6.2.4 Topology and Future Projects

The transmission system topology is reviewed and updated with the latest information for the near term
(one to five years out) and long term (six to ten years out) planning horizons. Since adding conceptual
projects to the assessment could mask future system problems, most future proposed projects are not
included in the near term base cases. The only future projects that are generally included in the near
term cases are those where BPA or the sponsoring companies have made firm commitments to build the
project within the next five years. These are typically projects that are currently under construction or, at
a minimum, that have budget approval. In the longer term base cases, a limited number of future
projects are modeled which may not have budget approval, but are considered likely to proceed. By
including projects that utilities are actively pursuing, the next level of reinforcement needs can be

identified and prioritized.

6.2.5 Remedial Action Schemes

At the transfer levels modeled in the base cases, remedial action schemes (RAS) may be used to ensure
reliable operation of the transmission system. Some of these RAS schemes will trip or ramp generation or
load for specific contingencies. For the system assessment, RAS was modeled as appropriate based on

the specific contingencies and system transfer levels that were modeled.
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6.2.6 Transmission Facility Ratings

All BPA transmission facility ratings included in the system assessment are based on the latest information
available in the Transmission System Electrical Data and Transformer Loading Guides. Ratings for non-BPA
facilities are determined by the owner of the facility. The WECC System Criterion TPL-001-WECC-CRT-3
(which supplements the NERC Standards), requirement WR3 states: Each Transmission Planning and
Planning Coordinator that uses a less stringent criterion than that stated in Requirement SR1
shall allow other Transmission Planners and Planner Coordinators to have the same impact on
that part of the system for the same category of planning events (e.g., P1, P2). Therefore, if
another utility applies ratings other than equipment nameplate ratings for their facilities (such
as emergency limits for a transformer), then BPA is permitted to apply the same limits when

meeting performance standards.

6.2.7 Reliability Standards and Criteria

The BPA transmission system is planned to meet applicable NERC Transmission System Planning
Performance Requirements in Standard TPL-001-4. System tests and the required performance for those
tests are established in the TPL-001-4 Standard. To meet the required performance for system normal and
contingency events, BPA plans the transmission system consistent with the planning events and required

performance established. These include the following planning events based on the TPL standards:

TPL-001-4 Category Events

Normal System PO No Contingency
Single Contingency P1 Single contingency of an element” or DC mono-pole
. . Bus section or internal breaker fault, or line section with no

Single Contingency P2
fault

Multiple Contingency P3 Loss of generator plus an element”

Multiple Contingency P4 Multiple elements” caused by stuck breaker

Multiple Contingency P5 Multiple elements due to non-redundant relay failure

Multiple Contingency PG Loss of two single elements* with system adjustment in
between

Multiple Contingency P7 Loss of two circuits on common structure, or DC bi-pole

Note: Element refers to: a generator, transformer, transmission circuit, or shunt device

Figure 7 NERC TPL-001-4 Category Events List
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6.2.8 WECC System Planning Performance Criterion

In addition to the NERC Planning Standards, BPA also applies the WECC Transmission System Planning
Performance Criterion, TPL-001-WECC-CRT-3, where applicable.

6.3 Methodology

Once the transmission system is divided into load service areas and paths, each area is then studied
under the limiting system conditions for that area. Each area is evaluated in order to identify any
potential performance deficiencies and determine possible corrective action plans or confirm existing
corrective action plans to meet applicable standards and criteria and ensure system reliability and cost-
effectiveness. For each load area and path, studies are conducted to ensure that existing and forecast
load and projected firm transmission service can be served throughout the planning horizon and that
existing corrective action plans, such as system reinforcements, are adequate. The studies conducted
for each load area and path includes steady state, voltage stability, and transient stability studies. And a
short circuit analysis is conducted annually as part of BPA’s Switchgear Replacement Program. Provided

below is a general description of these items.

BPA also assesses the performance of 14 paths and 4 interties over the planning horizon. This includes an
evaluation of the total transfer capability (TTC) of the path or intertie. This evaluation will confirm the TTC
o the path or intertie. This evaluation will confirm that the TTC is sufficient over the planning horizon or
identify potential corrective action plans needed to meet applicable standards and criteria to ensure

system reliability.

6.3.1 Steady State

The steady state timeframe is considered to be the period of time, generally greater than 30 minutes
after a disturbance occurs, after all transients have settled out. For acceptable steady state system
performance, equipment loadings must be within their ratings and voltages must be within applicable

limits.

6.3.2 Voltage Stability

Voltage instability is a system state in which an increase in load, a disturbance, or a system change
causes voltage to decay quickly or drift downward, and automatic and manual system controls are
unable to halt the decay. Voltage stability is assessed in the post-transient timeframe. This is the interval

from one to several minutes following a disturbance after the transient response settles down. Voltage
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decay may take anywhere from a few seconds to tens of minutes. Unabated voltage decay can resultin
angular instability or voltage collapse depending on where it occurs. For voltage stability analysis, each
bus on the transmission system is expected to maintain adequate reactive power margin in accordance
with the WECC Transmission System Planning Performance Criterion. Voltage stability is required with the
area modeled at a minimum of 105% of the reference load or transfer level for system normal conditions
(PO) and for single contingencies (P1 & P2). For multiple contingencies (P3 - P7), voltage stability is

required with the area modeled at a minimum of 102.5% of the reference load or transfer level.

6.3.3 Transient Stability

Transient stability is assessed for the timeframe from zero to ten seconds. This timeframe assesses the
dynamic performance of the transmission system during and immediately after an event occurs, usually
initiated by a fault on the system. System stability is driven by large angle differences between coherent
clusters of generation at the sending and receiving ends of a system. For transient stability analysis, the
transmission system is expected to remain stable with damped oscillations, and voltage and frequency
excursions are expected to remain within applicable limits in accordance with the WECC Transmission

System Planning Performance Ciriterion.

6.3.4 Short-Circuit

A short circuit analysis is conducted annually as part of BPA’s Switchgear Replacement Program to
determine whether circuit breakers have interrupting capability for faults they are expected to interrupt.
The short circuit analysis is conducted for a five-year timeframe which covers the near-term planning
horizon. In general, short circuit current is higher when more sources of current are modeled. Assumptions
in the studies include modeling all grounding sources associated with busses serving load, and assuming
all generation sources modeled on line. The worst case fault current through substation breakers is
calculated looking at the case with all lines in service and by removing each line into the substation

being studied.

6.4 System Assessment Summary Report

After the Area Planning technical studies are completed, Transmission Planning develops its annual
System Assessment Summary report. The report is typically under development mid-year. The purpose of
this report is to document BPA’s system assessment to meet the NERC Reliability Planning (TPL) Standards.
The System Assessment Summary Report provides an overall summary of the system assessment and is
used as evidence and supporting documentation for the annual self-certification and a potential WECC
audit. WECC audits are on a three-year cycle. The information in the report is considered critical energy

infrastructure information and distribution is controlled.
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7. Non-Wires Assessment

7.1 Purpose of Non-Wires Alternatives

Transmission Planning along with the BPA Agency team explores possible non-wires solutions that include
a broad array of alternatives such as demand response, distributed generation, conservation measures,
generation siting and pricing strategies that can individually or in combination delay or eliminate a
need for updates to the transmission system.

7.2 New Non-Wires Assessment Information

New this year is a brief summary of the non-wires assessment for each of the 24 load areas. This new
information is provided for each load area in the Transmission Needs section of this plan. Rather than
provide a stand-alone non-wires document in the Appendix of this plan, the non-wires summary
information is provided in context with the load area information. The non-wires summary is provided in
each of the area sections along with other details such as an area description, local generation and
load data, historical and forecasted peak load values, and a brief description of remedial action
schemes. Following the non-wires information, the proposed, deferred, and completed transmission plans
of service are listed. This collection of information gives a more robust picture of the transmission plan for
each of the 24 load areas.
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7.3 Area Planning Non-Wires Assessment

Each year a qualitative analysis of potential non-wires alternatives is included in each area technical
report during the annual area planning process. For areas that have performance deficiencies and a
corrective action plan is identified within the near or long-term planning horizon, the potential for non-
wires alternatives to correct the deficiency or defer the date when a project is required to comply with
the NERC Standards. Alternatively, for those areas with no recommended projects, the potential for non-
wires measures to slow or flatten the load growth in the area is considered, which may defer the need for
reinforcements identified in the future.

7.4 Non-Wires Summary and Prioritization Reports

Transmission Planning produces an internal Non-Wires Summary Report that provides the factors affecting
non-wires potential in each of the 24 load areas. This internal report is used to help identify those areas
which appear to have the greatest potential for non-wires measures. Typically the top three to five
candidate areas are selected as the highest priority for further exploration on non-wires opportunities.
These top candidate areas, together with the factors contributing to the ranking, are summarized in the
annual Non-Wires Prioritization Report. This prioritization report is produced by Planning in collaboration
with the cross-agency Non-Wires team. Following the prioritization process, one or more of the candidate
areas are selected for more detailed non-wires analysis and possible implementation measures.

7.5 Priority Areas

Based on last year’s assessment, five priority areas were determined to be: Eugene, Southwest
Washington Coast, Centralia/Chehalis, North Idaho, and Okanogan. The Portland and Tri-Cities areas
already have ongoing analysis. These five areas are considered priority because they have one or more
projects or potential long-term transmission needs, which might be viable non-wires candidates, and
have a subset of other positive attributes. These positive attributes may include: slow rate of load growth,
local industrial loads, local demand response, local distributed generation, and/or moderate/long
project lead times.

However, some of the projects that were considered are potential long-term transmission needs, which
may not materialize given changing assumptions such as load forecast or system topology. Some
projects that were considered have negative attributes such as short-lead times or a large amount of
load reduction is required for deferral. Further research is necessary to determine the viability for non-
wires solutions.

The next steps are to work with the cross-agency Non-wires team to select one or more priority areas for
further study and then to conduct a detailed non-wires analysis on the selected area(s).
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7.6 Non-Wires Planning Process Diagram

Transmission Planning

Non-Wires Planning Process

Annual System Assessment
Includes high-level Non-Wires Assessment by

Load Service Area

Review Assessment and evaluate
Identify Corrective Action Plans each load area for Non-Wires
These may require potentllal basgd on
Transmission Reinforcements established criteria

Initial ranking of Non-Wires
Identify potential Non-Wires candidate areas for_Cross-Agency
Croslsr-;ggtency L Alternatives to Transmission Team review
Reinforcements

Cross-Agency
Prioritized list of Non-Wires Candidates ~«— Team Review

Compare Non-Wires Solutions with and Input

Transmission Option and Select Plan of
Service based on performance
timelines and cost-effectivness

If required, in-depth evaluation by
external consultant for selected
high-priority areas.

Identify potential Non-Wires
solutions and estimated cost

Implementation Decision

Figure 8 Non-Wires Planning Process Diagram
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7.7 South of Allston Non-Wires Pilot

The South of Allston Non-Wires Pilot is designed to provide congestion relief along the transmission corridor
located south of Allston Substation near Longview, Washington. This corridor that feeds into the greater
Portland-Vancouver area has experienced periods of high electricity use that approach the limits of the
transmission system to operate safely.

During each event, BPA will call upon a set of specific third-party providers in geographical proximity to
coordinate the use of incremental and decremental energy that will create counter flow in the South of
Allston transmission corridor to reduce congestion by roughly 100 megawatts.

The use of the SOA Non-Wires Pilot is determined by a forecasting tool that predicts when day ahead
flows will become most constrained. In all, this tool can be deployed up to 40 hours through the end of
summer.

Below is a general visualization of transmission capacity and the flow of electricity during summer and
winter months. The flow along the south of Allston path (marked by the red box) becomes constrained by
the strong flow from north to south in the summer along the West Coast. In winter, the flow of transmission
is more even across the north to south corridor.

WINTER
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8. Transmission Service Requests

The Transmission Service Requests and Expansion Process (TSEP) is BPA’s process to manage and respond
to long-term firm transmission requests on the BPA network. TSEP was formerly known as Network Open
Season (NOS). The TSEP is a process to plan for, and grant service to, Network (NT) customers consistent
with BPA’s statutory authorities and BPA’s tariff obligations, while granting timely service to those
customers seeking Point-to-Point (PTP) service. It is intended to be a repetitive and effective process that

provides a balance in serving different customer classes (PTP and NT) on a non-discriminatory basis.

Bonneville Power Administration Transmission (BPAT) services provides notice that it will conduct a cluster
study of transmission service requests and forecasted network resources for service over the network
portion of the Federal Columbia River Transmission Service. BPAT has proposed a 2018-2019 Commercial
Assessment and Studies timeline. The cluster study is conducted pursuant to sections 19.10 and 32.6 of
BPAT’s Open Access Transmission Tariff (OATT). BPAT requires participants to execute a cluster study

agreement and to provide advance payment of their pro-rata share of the estimated costs.
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Transmission Planning conducts the Cluster Study analysis of Transmission Service Requests (TSR) and
determines the transmission reinforcement requirements to accommodate the transmission service. The
purpose of the Cluster Study is to determine how much available transfer capability can be offered and

which new facilities, if any, will be required to accommodate customer requests for transmission service.

Transmission Planning conducts the Cluster Study analysis as part of the process to manage and respond
to requests for long-term firm transmission requests on the BPA network. BPA contractually and financially
secures a long-term firm commitment from customers with eligible transmission service requests to
purchase long-term firm transmission service. To initiate the process BPA offers a Precedent Transmission

Service Agreement (Agreement) to all customers with a network TSR in the OASIS queue.

Below is the proposed 2018-19 Commercial Assessment Studies Timeline.

Commercial Assessment Proposed Timeline

Post Queue

2018 System Restack 2019 System
?j;enssrgi:; Long Term Commercial Queue Commercial Cluster Study ?j;&:srgecrfw]f
ATC Base Case Assessment Restack Assessment (Jan - Apr)
Update (July) (Aug-Oct) (Nov) (Nov-Dec)

—

|

} YiYﬂ

[ v \ ]

TSEP Proposed %gé? Cluster Cluster Cluster
2 Model - Study
SOA Inputs Posting Agreements Sh":"y Study
Finalized Due Begins Ends
ATC Cluster
Customer Study
IMeeting Window
2 Closes
ATC
Customer

Meeting
1

Figure 9 2018-19 Commercial Assessment Studies Timeline Diagram
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8.1
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Elements of TSEP

Phase 1: Pre-Study

=Customer TSR submittal and available transfer capability assessment

=Period between close of last TSR deadline and next TSR deadline for cluster study
participation (typically June-May)
«TSR deposit and processing fee

Phase 2: Cluster Study

<BPA tenders study agreements following TSR deadline

<BPA commences and completes and study (120-day period)
=Results: preliminary plan of service scope, cost and schedule
«Customer's pro-rata share of costs by MW

Phase 2.b: Non-Cluster Study TSRs (Opt-out for study on an individual basis)

=|f there are any opt-outs for individual study, determine the BPA point of contact (TPP,
TSE, or TPC) in line with the Gl & LLI processes

<The point of contact must inform customer directly (via email) of any delays (and new
estimated completion date) or other necessary communication, including the delay due
to the cluster study

<BPA study and reporting as per TSR process

Phase 3: Preliminary Engineering

=Refinement of cost and scope of cluster study results
=Estimate of environmental review scope and costs
=Customer's pro-rata share of costs by MW

Phase 4: Environmental Review

<Required NEPA review of environmental impacts based on identified plan of service
=Includes record of decision on preferred rout and whether to build the project
=Customer's pro-rate share of costs by MW

Phase 5: Project Construction

=Construction and energization of identified transmission project
=Customer secures its pro-rate MW share of construction costs (letter of credit, etc.)

Figure 10 Transmission Service Request Study and Expansion Process List



8.2 Long-Term Available Transfer Capability

The goal of Long-Term Available Transfer Capacity (LT ATC) methodology is identify how much capacity
is available for additional transmission sales across the network flow gates and to allow Transmission
Services (TS) to monitor LT ATC across congested areas in order to inform system planning and system
operations.

Transmission Services uses its LT ATC methodology as a process to identify the capacity to make available
to requestors of Long Term Firm (LTF) Transmission Service on the BPA Network. BPA relies on a flow based
calculation to model LTF obligations, including commitments of the Federal Columbia River Power System
(FCRPS), non-Federal Designated Resources, forecast resources and Point-to-Point reservations, on the
BPA Network as well as to account for assumed obligations on adjacent transmission systems in the
Northwest.

Transmission Planning performs the flow based assessment of the long-term Existing Transfer Commitments
(ETC), and Total Transfer Capability (TTC) values on the Network Flowrates, by season and scenario. The
results are then provided to the Transmission Reservation Desk for final calculation of LT ATC and
administration of BPA’s transmission inventory. The LT ATC also informs the Cluster Study described in the
Transmission Service section.

8.3 TSEP Cluster Study Purpose

Transmission Planning conducts the Cluster Study analysis of Transmission Service Requests (TSR) and
determines the transmission reinforcement requirements to accommodate the transmission service. The
purpose of the Cluster Study is to determine how much available transfer capability can be offered and
which new facilities, if any, will be required to accommodate customer requests for transmission service.
A Cluster Study simultaneously evaluates, by aggregating multiple TSRs into a cluster, all customer
requests for long-term firm transmission service and evaluates total demand across its network paths.

8.4 2019 Cluster Study Expected

Bonneville Power Administration Transmission Services expects to complete the 2019 Cluster Study by April
2019.
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8.5 TSEP Cluster Study Steps

M BPA would validate all PTP/NT Data Exhibit submittals that identify the location of the resource
supplying the energy and capacity and the ultimate load that receives the transmitted energy
and capacity.

™ BPA would then offer Cluster Study Agreements (CSA) for all eligible TSRs. The CSA obligates the
customer to pay for its pro-rata share of the Cluster Study.

M BPA next “re-stacks” the transmission queue by removing TSRs for which customers failed to return
executed CSAs. BPA-TS would then determine if it is able to make offers of service based on
existing ATC to any of the TSRs that remain in the queue.

M BPA would then perform a CS to determine transmission expansion, if any, required to
accommodate service to TSRs for which there is insufficient ATC. BPA-TS would then prepare a
Cluster Study Report that describes the results of the CS.

M For new transmission reinforcements identified in the CS, BPA-TS next conducts a preliminary
financial analysis based on the TSRs plus the costs of the transmission reinforcements.

8.6  Cluster Study Report

The Cluster Study report summarizes the findings of the analysis and power flow modeling that is
conducted and includes a list of projects. It also provides information about the methodology employed
for the current Cluster Study, including study areas, generation scenarios, and generation sensitivities. It
may also provide background on projects completed outside TSEP and projects from the previous
Network Open Season, and other reliability or load service projects.

8.7  Cluster Study Process

The diagram below depicts the current Cluster Study process from Transmission Planning’s perspective. It
is provided for informational purposes only. BPA customers who request transmission service may do so
during a limited-time submission window (a.k.a. open season). After the request for transmission service
window closes, agreements are offered to all eligible customers who made a TSR. This agreement
obligates the customer to pay for its pro-rata share of the Cluster Study costs.

The transmission queue is first restacked by removing TSRs for which customers failed to return an
executed agreement including sufficient data exhibits. The remaining TSRs are evaluated to see if
existing LT ATC (as informed by the LT ATC Update) can accommodate any potential offers of service.
TSRs with cumulative material impacts that exceed the LT ATC for any impacted flow gate are included
in the Cluster Study. BPA then determines if it is able to make offers of service based on existing LT ATC to
any of the TSRs that remain in the queue.

Transmission Planning performs a Cluster Study to determine additional facilities, if any, required to
accommodate service to TSRs for which there is insufficient LT ATC. Transmission Planning proceeds with
detailed technical studies and flow-based studies. Based on the study’s results, potential projects are
identified.
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Cluster Study Process
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Project o -
Development Transmission Service Requests (TSRS)
Project Cost Verification with Available Transfer
and Schedule Capability Base Case

Cluster Study Report

Figure 11  Cluster Study Process Diagram
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8.8 Cluster Study Methodology

Introduction
The Cluster Study includes four fundamental elements:
Determine which requests could be accommodated by the existing system.

Determine which requests require system reinforcement.

Develop plans of service for requests that require system reinforcement.

A w0 DN PE

Demonstrate that the interconnected transmission system, together with the identified

reinforcements, is able to accommodate the requested service.

ATC and Sub-Grid Assessment

BPA performs an Available Transfer Capability (ATC) assessment for each TSR - paired with a sub-grid
check - to determine which TSRs can be served by the existing system or which TSRs would need
reinforcements to provide the requested service.

The assessment considers BPA’s pending queue for long-term firm transmission service after all TSRs are
removed for customers that elected not to sign a Customer Service Agreement. Remaining TSRs are
evaluated to see if any potential offers of service based on the impacts from requested Points of Receipt
(POR) and Points of Delivery (POD) on BPA’s Network can be made.

Following the assessment of ATC, BPA performs a sub-grid check on each TSR to consider impacts on
other facilities that are not part of the monitored flow gates. The sub-grid checks rely, to the maximum
extent possible, on operational experience and previous studies (such as Generation Interconnection
studies) to identify where reliability concerns exist.

If the combined ATC assessment and the sub-grid check confirm that the existing system can
accommodate the requested service, the TSR is considered for possible authorization. If a TSR has non-de
minimis impacts that exceed the ATC for any flowrate or has an adverse sub-grid impact, the CS further
evaluates the TSR in order to identify the transmission expansion necessary to provide the requested
service.

Determination of Cluster Study Areas

For all TSRs that require further evaluation to determine transmission reinforcements to accommodate the
requested service, BPA-TS combines TSRs with similar PORs (i.e., those PORs that are close enough to
cause similar impacts on the transmission system). These combinations result in forming cluster study areas
that are studied together in more detail to identify plans of service that can accommodate the
requested service.

Detailed technical studies are performed on each of the study areas to define the actual reinforcements
needed. These studies consider a combination of firm and non-firm uses of the system including load
growth, interconnection projects, and projects on adjacent systems that are included in traditional
planning methods. The result is a more robust transmission expansion plan to meet the expected, as well
as requested, obligations of the system.
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Generation Scenarios

Included below is a description of how hydro, thermal, wind, and solar generation may be modeled. The
generation scenarios are developed from Western Electricity Coordinating Council (WECC) approved
heavy summer and heavy winter base cases. BPA-TS developed generation scenarios to help inform the
requirements for providing firm transmission. Three zonal hydro generation scenarios are analyzed — Upper
Columbia, Lower Columbia, and a Lower Snake stress — with a combination of binary scenarios for the
Canadian Entitlement Return and Wind generation (on and off). Balancing of the resources to meet the
loads and losses in each case isimplemented on a pro rata basis for all generation online.

Hydro Generation

The Federal Columbia River Power System (FCRPS) generation may be dispatched to create three
separate zonal stresses. These patterns are intended to reflect how FCRPS operation meets hon-power
constraints and obligations. Each zonal stress pattern provides for the nameplate less expected
generation outages for all of the FCRPS projects in a zone for the appropriate season. The zones include
the Upper Columbia, Lower Columbia and Lower Snake.

Thermal Generation

The thermal generation may be dispatched at the lower of historical peak or 100% of requested amount.
Thermal generation may not be tested as a binary scenario.

Wind Generation

The wind generation scenarios reflect true operating conditions with high correlation. The peak wind
generation may be modeled at the lower of historical peak or 100% of requested amount. Wind
generation may be tested at the zero output level. The No Wind scenario yielded information about how
the system might be expected to perform during extended periods of no wind conditions. The High Wind
Scenario yielded information about how the system might be expected to perform during extended
periods of high wind conditions that could lead to reduction in dispatch of non-wind resources that
supply load within the region.

Solar Generation

Solar generation may be dispatched at 100% of the requested amount. Solar generation may not be
tested as a binary scenario.
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9. Interconnection Service Requests

BPA Transmission Services provides services for interconnection to the Federal Columbia River
Transmission System. BPA receives Generator Interconnection (Gl) requests according to Attachment L
Large Generator Interconnection Process (LGIP) and Attachment N Small Generator Interconnection
Process (SGIP) of the BPA Open Access Transmission Tariff. The Gl projects listed in this T-Plan include
large (greater than 20 megawatts) generator interconnection projects.

Customers may also request new points of interconnection on BPA’s transmission system. These Line and
Load Interconnections (LLI) are typically for new load addition or to allow the customer to shift the point
of delivery to different points on BPA’ system. The interconnection of lines and loads is also governed by
BPA’s OATT. Similar to the generator interconnection projects, only projects which have an executed
interconnection or construction agreement are included in this T-Plan.
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9.1 Generation Interconnection Process

When a customer makes a request for a generator interconnection, Transmission Planning conducts

and supports three studies:

™ Interconnection Feasibility Study [FES]
M Interconnection System Impact Study [ISIS]

gl

Interconnection Facilities Study [FAS]

9.1.1 Feasibility Study and Report

Transmission Planning conducts a feasibility study when a project warrants a need; however, there
are work interdepencies among Transmission Planning and Customer Service. Execution of the FES
Agreement is optional if BPA and the customer agree. If a FES is needed, Transmission Planning
performs power flow steady state analysis, produces a sketch of the project, and determines typical
costs and schedule. A feasiblity study report provides preliminary identification of any circuit breaker
short circuit capability limits exceeded as a result of the interconnection; of any thermal overload or
voltage limit violations resulting from the interconnection; and a non-binding estimated cost of
facilities required to interconnect the large generating facility to the transmission system and to
address the identified short circuit and power flow issues. The customer pays a study deposit for the
FES. The LGIP specifies 45 days for BPA Transmission Services to provide the FES report. The FES is

followed up with a FES results meeting conducted by BPA Customer Service.

9.1.2 System Impact Study and Report

Transmission Planning performs voltage stability and transient stability analysis, reviews fault duty
studies, and produces the ISIS report. A project requirements diagram is developed and a typical
cost and schedule are determined. The ISIS is based upon the results of the FES and the technical
information provided by the interconnection customer in the interconnection request. The customer
pays the study deposit for the ISIS. The ISIS report provides the identification of any circuit breaker
short circuit capability limits exceeded as result of the interconnection; identification of any thermal
overload or voltage limit violations resulting from the interconnection; identification of any instability
or inadequately damped response to system disturbances resulting from the interconnection; and a
description and non-binding, good-faith estimated cost of facilities required to interconnect the
generating facility to the transmission system and to address the identified short circuit, instability,
and power flow issues. The LGIP specifies 90 days for BPA Transmission Services to provide the SIS

report. The ISIS is followed up by a results meeting with the customer.
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9.1.3 Facilities Study and Report

Transmission Planning provides a cost estimate to implement the conclusion of the Interconnection
System Impact study including costs of equipment, engineering, procurement, and construction.
The Facilities study also identifies the electrical switching configuration of the connection
equipment, including transformers, switchgear, meters and other station equipment. This
information is relayed in the form of a Project Requirements Diagram. The FAS report provides a
description, estimated cost, and schedule for required facilities to interconnect the generating
facility to the transmission system, and addresses the short circuit, instability, and power flow issues
identified in the ISIS. The LGIP specifies 90 days for BPA Transmission Services to provide the SIS report
with a +/- 20% cost estimate, or 180 days to provide a SIS report with a +/- 10% cost estimate. The

FAS report is followed up with a FAS results meeting with the customer.

9.2 Line and Load Interconnection Process

When a customer makes a request for a new line or load addition, Transmission Planning conducts

and supports development of up to three studies:
™ Interconnection Feasibility Study [LLFES]
M Interconnection System Impact Study [LLISIS]

M Interconnection Facilities Study [LLIFAS]

Click here for additional Information about interconnections.

On the next page is a study process diagram for transmission interconnection service requests.

Bonneville Power Administration | Transmission Planning | Interconnection Service Requests


http://www.bpa.gov/transmission/Doing%20Business/Interconnection/Documents/isis.pdf
http://www.bpa.gov/transmission/Doing%20Business/Interconnection/Documents/fas.pdf
http://www.bpa.gov/transmission/Doing%20Business/Interconnection/Pages/default.aspx

Tranmission Planning
Generation and Line-Load
Interconnection Study Process

Customer

M::I:I:‘g Business foiiin, the L o

relevant L] Meeds > significantly |m.pa_ct
documents Identified the BPA transmission

filed in system?
CBSAPWA

A

Letter or Signed System
Letter or Signed Feasibility Study Impact Study Agreement
Agreement Received

Letter or Signed Facilities Study
Received

Agreement Received

Y

FEASIBILITY STUDY
{45-60 DAYS)
Transmission Planning
(TPP)

FACILITIES STUDY
(180-210 DAYS)
Transmission Planning (TPP)

SYSTEM IMPACT STUDY

(90-120 DAYS)
Transmission Planning
(TPP)

(unless there are no
reliability impacts)

Feasibility Study Initiated

Systern Impact Study Initiated

Facilities Study Initiated &
Environmental Point of Contact
| Requested

Study/Coordinating Engineer creates a
DRAFT Project Requirement Diagram

— T

Study/Coordinating Engineer creates)
madifies DRAFT Project Reguirements
Diagram

Preliminary PRD Created & Posted

(Coardinati Study/Coordinating Engineer works Project Engineer Assembles Subject Matter
s:ﬂ.’ F_sthnauzht:s ;ﬁm "‘“::;;‘;";g‘ to :;!'9!"“ Experts an:' Scopes the Project a]nd requests
ypicel or Preliminary Bu lity Estimates.
Estimates) Estimate(s} dget Quality

|
Feasibility Study Finalized System Impact Study Finalized Facilities Study Finalized

\_/r’\\_/r\.________..-—-——-——-

Report shared with Requestor, other Repart shared with Requestor, other Report chared with Requestor, other affected
affected Utilities and BPA Project affected Utilities and BPA Project Utilities and BPA Project Team: Transmission
Team: Transmission Planning (TPP), Team: Transmission Planning (TPE), IR R ) (e e il
Communications Planning (TPMC), Communications Planning (TPMC}, (TEMC), Customer Service Engineering {TPC),
Custamer Service Engineering (TPC) Customer Service Engineering (TRC) Transm_lssbn Account Executives (TSE) and
and Transmission Account Executives and Transmission Account Executives Emviranmental Point of Contact {EC)
(s} [T5E)

I

Coordination and cooperation is completed through normal and
informal day to day communication and interactions between TPF,
TPMC and TPC. Mo formal procedure is established for this work.

Figure 12  Interconnection Study Process Diagram
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10. FERC Order 1000 and Order 845

10.1 FERC Order 1000 Planning Process

In August 2014, the D.C. Circuit Court of Appeals affirmed Federal Energy Regulatory Commission’s
(FERC) Order 1000 giving the agency the promise of a cleaner, smarter, and more efficient power grid.
Order 1000 is a landmark ruling that aims to increase competition in the electric transmission industry.
Three key areas include cost allocation, transmission planning and the removal of the federal right of
first refusal. It also aims to allow large-scale renewable energy projects to connect to the grid. Order
1000 requires public transmission utilities to engage in regional and interregional transmission planning,
while accounting for public policy consideration and develop cost allocation methods to allocate the
costs of new transmission projects among beneficiaries of the transmission line.

In December 2014 FERC released the order on the Order 1000 Interregional Compliance filing. FERC
Order 1000 required jurisdictional utilities to form planning regions that would adopt transmission
planning processes resulting in regional transmission plans. The planning processes have to include
processes for transmission developers to propose for cost allocation projects that are within the
region. Order 1000 also required each pair of adjoining transmission planning regions to develop
common procedures and tariff language to identify and evaluate interregional projects for selection for
cost allocation by each region in which a proposed interregional project would be located. In the
Western Interconnection, all the planning regions - ColumbiaGrid, CAISO, Northern Tier, and
WestConnect - negotiated common interregional coordination provisions for use by all regions in the
Interconnection. This recent FERC order addresses those provisions in response to FERC filings by all
jurisdictional transmission providers in the Western Interconnection and BPA. BPA is a non-jurisdictional
transmission provider.
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Planning Entities

Each of these planning entities has their own planning processes. Each Planning Region’s regional Order
No. 1000 methodologies are the principal vehicles through which Order No. 1000 interregional

compliance will be achieved for interregional evaluation and cost allocation.

After several re-filings, the FERC-jurisdictional members of ColumbiaGrid (Avista, Puget Sound Energy, and
MATL) had their FERC Order 1000 compliance filing approved.

The map below shows BPA is located in the ColumbiaGrid transmission planning region. BPA is a member
of ColumbiaGrid. However, BPA has not elected whether or not to join the ColumbiaGrid Order 1000
process. BPA is not FERC-jurisdictional; therefore, BPA has a choice whether or not to join the planning
process.

[ The colored areas are intended to
approximate the scope and location
of the transmission planning region,
but are for Bustrative purposes oo,

P4

The colored areas are intended to approximate the scope and location of the
transmission planning region, but are for illustrative purposes only.

www.ferc.gov/industries/electric/indus-act/trans-plan/trans-plan-map.pdf
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Columbia Regional Planning Process

Below the diagram represents ColumbiaGrid’s regional planning process (not BPA’s) for the FERC Order 1000
Potential Needs. The diagram is provided by Columbia Grid and shows high-level activities only. It does not
represent complete details of Columbia Grid’s planning process.

https://www.columbiagrid.org/planning-expansion-overview.cfm
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10.2 FERC Order 845 Large Generator
Interconnection Procedures and Agreement

On April 19, 2018 the Federal Energy Regulatory Commission (FERC) adopted reforms to the pro
forma large generator interconnection procedures (LGIP) and the pro forma large generator
interconnection agreement (LGIA) pursuant to which generators can interconnect with electric utility
transmission grids. FERC's goal is to improve certainty for developers of electric generating and
storage projects that interconnect to the transmission grid, promote informed decisions about
generator interconnection costs and timing, and enhance the interconnection processes. It revises
the interconnection rules for any generator larger than 20 MW.

In concert with Order 845 Bonneville is following the procedural requirements of Section 212(i)(2)(A)
of the Federal Power Act (Section 212), 16 U.S.C. 8§ 824k(i)(2)(A), to establish a new open access
transmission tariff for transmission service across the Federal Columbia River Transmission System.

For more information about BPA tariff proceedings visit the TC-20 Tariff Proceeding and TC-20
Settlement web pages on the BPA web site.
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11. Service Territory and Maps

11.1 BPA’s Service Territory

BPA is a nonprofit federal power marketing agency based in the Pacific Northwest. Although BPA is a federal
agency and part of the U.S. Department of Energy, it is self-funded and covers its costs by selling its products
and services. BPA pays its way by selling power, transmission and related services. BPA receives no tax
revenues or appropriations. BPA markets wholesale electrical power from 31 federal hydroelectric projects in
the Northwest, one nonfederal nuclear plant and several small nonfederal power plants. The total nameplate

capacity of the 31 federal dams is about 22,500 MW, and the nuclear plant capacity is 1,144 MW.

BPA operates and maintains about 75% of the high-voltage transmission network in its service territory.
BPA’s service territory is approximately 300,000 square miles and includes Idaho, Oregon, Washington,
western Montana and small parts of eastern Montana, California, Nevada, Utah, and Wyoming. BPA’s
transmission system includes more than 15,000 circuit miles of transmission lines and over 260 substations.
The transmission system serves many sectors of the Northwest including publicly owned and investor

owned utilities, independent power producers and direct service industries.

Figure 15  BPA Service Territory Map
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11.2 BPA System Overview

The BPA transmission system is characterized primarily by hydro generation on the main stem Columbia
and lower Snake Rivers remote from load centers. Most of the generation is run-of-the-river hydro. In
addition, there are several thermal generators located along the I-5 corridor from Seattle to Portland.
Over the last 10 plus years, BPA has also interconnected upwards of 4,850 MW of wind generation to the
BPA transmission system along the lower Columbia River basin in southern Washington and northern

Oregon, as well as along the lower Snake River in southeast Washington.
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Figure 16  Main Stem of Columbia and Lower Snake Rivers Map

The major load centers in the Pacific Northwest are located west of the Cascade Mountains including
Seattle and Portland. For study purposes, the transmission system is divided into load service areas. The
facilities in the load service areas are grouped by either electrical or geographical proximity. For most of
the load areas in the Pacific Northwest, the load typically peaks in the winter season (November-

February), although there are a few load areas that also peak in the summer season (June-September).
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11.3 BPA System Overview

There are also interties that interconnect the BPA main grid in the Pacific Northwest with other sub-regions
in the Western Electricity Coordinating Council (WECC) region including British Columbia, Montana,
ldaho, and both northern and southern California. The following paragraphs describe the typical

seasonal patterns across the main grid transmission system.

In the winter season, hydro and thermal generation is operated to generally serve peak load in the
Pacific Northwest. The load in the Pacific Northwest typically peaks in the winter. This results in high flows
in the east-to-west direction across the Cascade Mountains, to deliver generation to the load centers in
western Washington and western Oregon. With some thermal generation located in western

Washington, transfers between Seattle and Portland are generally low in the winter.

The spring and early summer seasons (March-June) are when high hydro run-off occurs due to snow melt
across the region (spring run-off scenario). During this time, much of the water in the northern Columbia
River basin is stored behind Canadian dams, and the hydro generation along the Snake River is peaking.
This results in high flows across the transmission system in an east-to-west direction from northern Idaho
and eastern Washington feeding the interties to California. After the spring run-off, generation along the

lower Snake River drops off dramatically during the summer.

During the late summer season (July-September), water that was stored in the spring, is released through
hydro projects in Canada. This results in high generation levels at hydro plants along the Columbia River.
These high generation levels produce high flows across the transmission system in the north-to-south
direction from the Upper Columbia and Canada and down through the system to serve load centers in

Puget Sound, the Willamette Valley, and California.

To effectively study the different scenarios created by these seasonal patterns, the BPA transmission
system is divided into areas for the system assessment. Each of these areas is composed of several
individual paths or flowgates which are located within a similar geographic area and function similarly to
transmit bulk power across the system. Since the various system patterns occur seasonally and are

dependent on weather, stresses on the paths do not all occur simultaneously.
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11.4

List of Area, Paths and Interties

Load Service Areas

1 Seattle, Tacoma, and Olympia

2 Portland

3 Vancouver

4 Salem, Albany

5 Eugene

6 Olympic Peninsula

7 Tri-Cities (includes Boardman)

8 Longview

9 Mid-Columbia

10 Central Oregon (includes Alturas)

11  Southwest Washington Coast

12 Spokane, Colville, Boundary
Paths

1 North-of-John Day

2 North-of-Hanford

3 West-of-McNary

4 West-of-Slatt

5 West-of-John Day

6 Raver-Paul

7 Paul-Allston

8 South-of-Allston

9 West-of-Cascades South

10 North-of-Echo Lake

11 South-of-Custer

12 West-of-Cascades North

13 West-of-Hatwai

14 West-of-Lower Monumental
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13 Centralia, Chehalis

14 Northwest Montana

15 Southeast Idaho and Northwest Wyoming

16 North Idaho

17 North Oregon Coast

18 South Oregon Coast

19 De Moss, Fossil

20 Okanogan

21 Hood River, The Dalles

22 Pendleton, LaGrande

23 Wallla Walla

24 Burley (Southern Idaho)
Interties

1 California Oregon Intertie

2 Pacific DC Intertie

3 Northwest-Canada

4 Montana to Northwest
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11.6 Intertie, Flow Gate and Cut Plane Descriptions

What is an intertie?

A Bonneville intertie is a system of transmission lines permitting a flow of energy between major power

systems. The BPA transmission grid has interties to British Columbia, California, and eastern Montana.

What is a flow gate?

A flow gate is a transmission line or transformer that is being monitored for overloads incurred
by normal operating conditions (such as congestion) and for loss of another transmission line or
transformer.

What is a cut plane?

Facilities (transformers or lines) that electrically connect to the load area of interest, fully

circumscribes the area, and historical data is available.
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11.7 Map of Western Electricity Coordinating Council Paths

PEENVAW

Figure 19  Western Electricity Coordinating Council Path Map

The WECC coordinates a number of high voltage power links in western North America. These links, known as
WECC Intertie Paths, are not necessarily a single transmission line; rather they are interties between various
areas. These areas can be quite distant, such as Path 65 between The Dalles Oregon and Los Angeles
California or short such as Path 61 between Lugo and Victorville, California, United States. These are currently
numbered from 1 to 81, with a few numbers intentionally left out.

Source: WECC 2017 Path Rating Catalog

The path ratings in WECC catalog are “Maximum Path Transfer Capabilities” and not “First Contingency
Incremental Transfer Capabilities” (the method used by other NERC councils). Most of the ratings reflect
capabilities based on technical limits determined from system studies. They do not represent Available
Transmission Capacity because they do not indicate the degree to which the path transfer capability has
been committed with existing transactions.

Bonneville Power Administration | Transmission Planning | Service Territory and Maps


https://en.wikipedia.org/wiki/Path_65
https://en.wikipedia.org/wiki/Path_61

This page is intentionally left blank.

Bonneville Power Administration | Transmission Planning | Service Territory and Maps



12. Transmission Needs

On an annual basis, Transmission Planning provides a ten-year plan for reinforcements to BPA’s
transmission system and is provided in accordance with Attachment K of the BPA Open Access
Transmission Tariff. This section provides a narrative description of the transmission needs identified
through the transmission planning process, the preferred alternative, an estimated cost, and estimated
schedule for completion of the preferred alternative. It also reflects any plans for facilities needed to
provide requested interconnection or long-term firm transmission service on BPA’s system. The objective
of this section is to identify and describe reinforcement projects for the transmission system. It contains
proposed projects identified to meet the forecast requirements of BPA and other customers over the 10-
year planning horizon. This section provides the proposed new facilities organized by type of project. The
types of projects include the following.

Projects required to provide load service and meet Planning Reliability Standards,
Project to improve operational or maintenance flexibility,

Projects required to meet requests for transmission service,

Projects required to meet requests for Generator Interconnection service, and
Projects required to meet requests for Line and Load Interconnection service.

Some projects may satisfy multiple criteria; however they will only be described once. In addition to
proposed projects, this section includes a listing of Recently Completed Projects for each load area or
path. This category includes projects which have been completed since the previous update to the BPA
Plan and includes 2017 assessment findings. Where applicable, there is also a category called Deferred
Plans of Service. This consists of plans of service which have been mentioned in previous BPA Plans;
however the present year’s system assessment shows the need date has moved beyond the planning
horizon. This is typically a result of reduced load growth resulting in changes to the load forecast for the
particular area.

NOTES: Estimated Project Costs are direct costs (overheads are not included). Where official cost
estimates have not been developed, the indicated project cost reflects the best information available,
based on typical costs of similar projects.
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12.1 Transmission Needs by Load Service Area

12.1.1 Seattle/Tacoma/Olympia Area

The Seattle/Tacoma Load Area has a large footprint, spanning from Belingham and the Canadian
border, all the way south to the Tacoma/Olympia metro area; and spans east from the Puget Sound to
the foothills of the Cascade Mountains. The Seattle/Tacoma load area can be divided into 2 sub-areas:
Seattle/Bellingham/Everett and Tacoma/Olympia. It is the largest load area in the entire Pacific
Northwest and one of the largest load areas in the entire WECC Interconnected System. It includes
major metropolitan areas surrounding North Tacoma, Greater Seattle Metro Area, Everett, and
Bellingham. The area includes Pierce, Thurston, North Lewis and South King counties. It is bordered on the
north by Canada and on the south by Olympia. It is bordered on the east by the Cascade Mountains
and on the west by the Puget Sound. To the north, the Seattle metropolitan area includes Blaine,
Bellingham, Sedro Woolley and Mount Vernon and to the south the Seattle metropolitan area includes
Puyallup and Olympia.
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The customers in this area include:

Whatcom County Public Utility District (WPUD)
Puget Sound Energy (PSE)

Seattle City Light (SCL)

Snohomish County Public Utility District (SPUD)
Tacoma Power Utilities (TPU)

Alder Mutual Light Co. (Alder)

City of Eatonville (COE)

City of Milton (Milton)

City of Steilacoom (COS)

Elmhurst Light and Power (EL&P)

Lakeview Light and Power (LL&P)

Ohop Mutual Light (OML)

Parkland Light and Power (PL&P)

R R

Peninsula Light (PI)
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Seattle/Tacoma/Olympia Area

The load area is served by the following major transmission paths or lines:

From the north by the Northwest-British Columbia path (or Northern Intertie)
From the east by the West of Cascades North path

From the south by the Raver-Paul path

From the west by the Satsop-Olympia 230 kV and Satsop-Paul 500 kV lines

EEEE

Local Generation and Load

The Seattle/Belingham area has over 2500 MW of local generation which consists primarily of hydro and
thermal (coal and gas-fired) generators. The Tacoma/Olympia are has approximately 750 MW of local

generation.
Seatt;iﬁil\lrlggham Fuel Max. MW Owner Bmlr;assﬁ“““
PSA Generators
Enserch Gas 185 PSE
Fredonia Gas 320 PSE
Sawmill (Fredonia) Biomass 33 PSE
Komo (Shannon/Baker) Hydro 13 PSE
Lower Baker Hydro 85 PSE
Upper Baker Hydro 105 PSE
March Point (Texaco) Gas 150 PSE
Ferndale Gas 280 PSE
Sumas Gas 140 PSE
Whitehorn Gas 180 PSE
Diablo Hydro 170 SCL
Gorge Hydro 180 SCL
Ross Hydro 450 SCL
Jackson Hydro 120 SNPD
Other Generators
Cedar Falls Hydro 30 SCL
Tolt River Hydro 17 PSE
Twin Falls Hydro 25 PSE
Snoqualmie Falls Hydro 54 PSE
TOTAL 2,537
Tacoma/Olympia Fuel Max. MW Oowner Biomass\
Sub-Area 8%
Alder Hydro 50 TPU
Frederickson, LLP (230) Gas 270 BPA/PSE
Frederickson, PSE (115) Gas 160 PSE
Cushman Hydro 145 TPU
LaGrande Hydro 69 TPU
Simpson Biomass 64 TPU
TOTAL 758
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Seattle/Tacoma/Olympia Area

A historic winter peak was reached for Seattle in December 2008 during a cold event of 6,874 MW. A
historic winter peak was reached for Tacoma in January 2008 during a cold event) of 3,047 MW. A peak
Seattle summer load of 5,120 MW occurred in 2009 and a peak Tacoma summer load of 1,990 MW
occurred in 2009.

Seattle/Tacoma/Olympia Area Load

Historical Five-Year Load Ten-Year Load Long-Term Annual Load
Peak Load 2022 2027 Growth Rate
(MW) (MW) (MW) (%)
Summer Winter Summer Winter Summer Winter Summer Winter
7110 9964 7292 9687 7417 9870 0.3 0.4

Non-Wires Assessment

Transmission Planning along with the BPA agency team considers non-wires alternatives for reliability and
transmission service needs. BPA defines non-wires solutions as the broad array of alternatives, including
but not limited to, demand response, distributed generation, conservation measures, generation siting
and pricing strategies that individually or in combination delay or eliminate the need for upgrades to the
transmission system. If an area has a performance deficiency and a corrective action plan is identified
within the near or long-term planning horizon, the potential for non-wires alternatives to correct
deficiency or defer the date when a project is required to comply with the NERC Standards is
considered. For an area with no recommended project the potential for a non-wires measure to slow or
flatten the load growth in the area can defer the need for transmission reinforcements that may be
identified in the future.

The load reduction required to keep the winter peak load flat is 9.5 MW per year and 16.5 MW per year in
Seattle and Tacoma. The load reduction required to keep the summer peak load flat is 70 MW per year
and 11 MW per year in Seattle and Tacoma.

Re-dispatch of generation in the Puget Sound Area (PSA) is the single most effective non-wires solution to
congestion in the Seattle/Tacoma load area. Redispatch is a request issued by the transmission system
operator to power plants to adjust the real power they input in order to avoid or eliminate congestion.
Several attempts in the past to implement re-dispatch amongst the Puget Sound Area utilities and BPA
have been met with extraordinary commercial, contractual and legal challenges. In addition, most of
the utilities in the PSA have historically expressed a preference to build transmission to resolve congestion
and maximize generation flexibility rather than relying on re-dispatch solutions.

As future regulatory implications for PSA utility generating plants become more stringent, it is increasingly
less feasible to rely on generation re-dispatch mechanisms as most of the PSA generation facilities are
single or combine cycle natural gas plants. As transmission becomes more expensive to build and
physically harder to site, generation re-dispatch remains a viable non-wires alternative and can be
pursued as a method for mitigating peak load forecasts.
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Seattle/Tacoma/Olympia Area

Proposed Plans of Service

Monroe-Novelty 230 kV Line Upgrade
e Description: This project upgrades the Monroe-Novelty 230 kV line from 60 to at least 80
degree C.
e Purpose: This project improves reliability for the Puget Sound load area.
e Estimated Cost: $1,000,000
e Expected Energization: 2020

Raver 500/230 kV Transformer (PSANI)

e Description: This project adds a 1300 MVA, 500/230 kV transformer at Raver Substation. This
project is part of the overall Puget Sound Area/Northern Intertie (PSANI) Regional
Reinforcement Plan. This is a joint project between participating utilities in the Puget Sound
area.

e Purpose: This project is required to support load growth in the Puget Sound area.

e Estimated Cost: $30,000,000 (Transformer), $52,000,000 (Total Project)

e Expected Energization: 2020

Tacoma 230 kV Series Bus Sectionalizing Breaker
e Description: This project adds a 230 kV series bus sectionalizihg breaker at Tacoma
Substation.
e Purpose: This project mitigates issues caused by a 230 kV bus sectionalizing breaker failure at
Tacoma Substation.
e Estimated Cost: $800,000
e Expected Energization: 2021

Tacoma 230 kV Bus Tie Breaker
e Description: This project adds a 230 kV bus tie breaker, and a 230 kV auxiliary bus
sectionalizing disconnect switch at Tacoma Substation.
e Purpose: This project improves the operations and maintenance flexibility at Tacoma
Substation.
e Estimated Cost: $1,500,000
e Expected Energization: 2021

Recently Completed Plans of Service
There are no projects that have been completed in this area since the previous planning cycle.

Note: The Silver Creek Substation Reinforcements project was moved to the Centralia Area. (Section
12.1.13)
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12.1.2 Portland Area

The Portland load service area includes the greater Portland metropolitan area in Oregon and the
surrounding communities of Troutdale, Gresham, Sandy, Beaverton, Hillsboro, Tigard, Tualatin and
Wilsonville, Oregon. This area includes Multhomah, Washington, northeast Clackamas, and south
Columbia counties. The Portland area extends north to the Columbia River and south to the Salem area.
It extends west to Tigard, Oregon and east to the Cascade Mountain range.
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The customers in this area include:

Portland General Electric (PGE)
PacifiCorp (PAC)

City of Forest Grove

Western Oregon Electric Coop.
Columbia River Public Utility District
McMinnville Water and Light

TTRRT

The load area is served by the following major transmission paths or lines:

™  From the north by the Paul-Allston path
™  From the south by the Pearl-Ostrander and Pearl-Marion 500 kV lines
M  From the east by the West of Cascades South path
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Portland Area

Local Generation and Load
The Portland area has approximately 700 MW of local generation, including:

Portland/I-5 Area Narr':fvr\)llate Fuel Type Owner
Bonneville Dam 1,310 Hydro BPA/USACE
Beaver 490 Gas Portland Gas & Electric
Centralia 1,400 Coal TransAlta
Chehalis 520 Gas PacifiCorp
Gray’s Harbor 650 Gas Invenergy LLC
Mint Farm 320 Gas Puget Sound Energy
Port Westward 1 380 Gas Portland General Electric
Port Westward 2 230 Gas Portland General Electric
River Road 260 Gas Clark PUD
Mayfield 182 Hydro Tacoma Power
Mossy Rock 378 Hydro Tacoma Power
Merwin 135 Hydro PacifiCorp
Swift 305 Hydro PacifiCorp
Yale 145 Hydro PacifiCorp
TOTAL 6,705

The Portland load service area is both summer and winter peaking with high levels of residential,
commercial, and industrial loads. The peak summer loads are due to high levels of air conditioning load.
The peak winter loads are due to high levels of base board electric heating load. The Portland area load
forecast is:

Portland Area Load

Historical Five-Year Load Ten-Year Load Long-Term Annual Load
Peak Load 2022 2027 Growth Rate
(MW) (MW) (MW) (%)
Summer Winter Summer Winter Summer Winter Summer Winter
4022 4136 3848 3736 4105 3811 1.3 0.4

Non-Wires Assessment

Transmission Planning along with the BPA agency team considers non-wires alternatives for reliability and
transmission service needs. BPA defines non-wires solutions as the broad array of alternatives, including
but not limited to, demand response, distributed generation, conservation measures, generation siting
and pricing strategies that individually or in combination delay or eliminate the need for upgrades to the
transmission system. If an area has a performance deficiency and a corrective action plan is identified
within the near or long-term planning horizon, the potential for non-wires alternatives to correct
deficiency or defer the date when a project is required to comply with the NERC Standards is
considered. For an area with no recommended project the potential for a non-wires measure to slow or
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Portland Area

flatten the load growth in the area can defer the need for transmission reinforcements that may be
identified in the future.

In general, energy efficiency (EE) measures to minimize load growth in the greater Portland/Vancouver
metro area and Willamette Valley and Southwest Washington (WILSWA)/I-5 Corridor area would reduce
congestion on transmission paths and provide relief to the Portland load area. Most of the larger WILSWA
utilities like PAC, PGE, Clark PUD and Cowlitz PUD account for existing and future energy efficiency
savings in their submitted peak load forecasts. Portland customers are more likely to adopt energy
saving or efficiency measures. However, much of the gains for EE have already been realized in part due
to Portland customer’s tendency for early adoption of EE and behavioral changes for reduced energy
usage.

Some WILSWA utilities are pursuing pilot programs for demand response at commercial and retail
locations (supermarkets, shopping centers, commercial office buildings) that could eventually contribute
to peak load shaving. These programs are not completely mature; more data and information is
required on the specifics of these programs, and if they are already being accounted for in the peak
load forecast data supplied by the utilities. Redispatch of generation in the I-5 corridor is the single most
effective non-wires solution to congestion in the Portland load area.

Annual load growth rates below 1.0 percent are often considered to be flat. Based on the very low
projections for BPA customer load growth in Portland, non-wires projects are not required at this time in
order to keep BPA customer load growth flat.

Proposed Plans of Service

Keeler 500/230 kV Transformer Re-termination

e Description: This project re-terminates the Keeler 500/230 kV transformer from the west bus
section to the east bus section.

e Purpose: This project improves the balance of the loads and sources to the Keeler 230 kV
bus.

e Estimated Cost: $2,300,000 (Transformer Retermination), $28,700,000 (Total Project)

e Expected energization: 2018/2019

Carlton Upgrades

e Description: This project adds four additional circuit breakers at Carlton substation: two each at
the 115 and 230 kV buses. Additionally, the Forest Grove-McMinnville 115kV line will be looped
into the Carlton 115 kV bus, creating the Forest Grove-Carlton and Carlton-McMinnville 115 kV
lines.

e Purpose: This project improves operations and maintenance flexibility.

e Estimated Cost: $4,400,000

e Expected Energization: 2020

Recently Completed Plans of Service
There are no projects that have been completed in this area since the previous planning cycle.
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12.1.3 Vancouver Area

The Vancouver area transmission system serves Clark County PUD customers in Southwest Washington.
This area extends north to the border of the Longview load service area and east to the Cascade
Mountain Range. Itis bordered on the south and west by the Columbia River. This includes the greater
Vancouver, Washington area and the communities of Washougal, Camas, Ridgefield, La Center, and
Battleground.

NEON-TROL

The customers in this area include:

M Clark Public Utilities (Clark)
M  PacifiCorp (PAC)

The lines serving the area include:

North Bonneville Ross 230 kV lines 1 and 2

McNary-Ross 345 kV line

Longview-Lexington-Ross 230 kV line

Bonneville-Alcoa 115 kV line

Bonneville-Sifton-Ross 115 kV line

PAC Merwin-Cherry Grove-Hazel Dell-St Johns 115 kV line
PAC/Clark Troutdale-Runyan-Sifton 115 kV line
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Vancouver Area

Local Generation and Load

The local generation that supports the area load includes:

Portland/I-5 Area Nameplate Fuel Owner
MW Type
Bonneville Dam 1,310 Hydro BPA/USACE
Beaver 490 Gas Portland General Electric
Centralia 1,400 Coal TransAlta
Chehalis 520 Gas PacifiCorp
Gray’s Harbor 650 Gas Invenergy LLC
Mint Farm 320 Gas Puget Sound Energy
Port Westward 1 380 Gas Portland General Electric
Port Westward 2 230 Gas Portland General Electric
River Road 260 Gas Clark PUD
Mayfield 182 Hydro  Tacoma Power
Mossy Rock 378 Hydro  Tacoma Power
Merwin 135 Hydro PacifiCorp
Swift 305 Hydro PacifiCorp
Yale 145 Hydro PacifiCorp
TOTAL 6,705

Vancouver Area Load

Historical Five-Year Load Ten-Year Load
Peak Load 2022 2027
(MW) (MW) (MW)
Summer Winter Summer Winter Summer Winter
864 1082 773 1006 805 1040

Bonneville Power Administration | Transmission Planning | Transmission Needs

Long-Term Annual Load
Growth Rate

Summer

0.8

(%)

Winter

0.7



Vancouver Area

Non-Wires Assessment

Transmission Planning along with the BPA agency team considers non-wires alternatives for reliability and
transmission service needs. BPA defines non-wires solutions as the broad array of alternatives, including
but not limited to, demand response, distributed generation, conservation measures, generation siting
and pricing strategies that individually or in combination delay or eliminate the need for upgrades to the
transmission system. If an area has a performance deficiency and a corrective action plan is identified
within the near or long-term planning horizon, the potential for non-wires alternatives to correct
deficiency or defer the date when a project is required to comply with the NERC Standards is
considered. For an area with no recommended project the potential for a non-wires measure to slow or
flatten the load growth in the area can defer the need for transmission reinforcements that may be
identified in the future.

To keep area load growth flat in the Vancouver area, load reduction of about nine MW per year is
needed in the near term summer, five MW per year in the long term summer, nine MW per year in the
near term winter, and six MW per year in the long term winter. A couple of options are available to defer
future projects if needed. A non-wires plan to reduce load served out of several of CPUD’s substations
could significantly relax minimum generation requirements. In the longer term planning horizon, load
reduction at these substations could potentially defer the need for a new shunt capacitor in the area.
Also, a line and transformer in the PAC/CPUD area could potentially become a bottleneck for the area in
the future, therefore a non-wires plan to reduce loading on these elements could potentially defer future
projects.

Presently, there is no transmission reinforcements proposed in the area within the ten-year planning
horizon.

Proposed Plans of Service
There are no proposed plans of service for this area.

Recently Completed Plans of Service
There are no projects that have been completed in this area since the previous planning cycle.
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12.1.4 Salem/Albany Area

The Salem/Albany load area serves the Central Willamette Valley. It is bordered on the north by the
Portland load area and on the south by the Eugene load area. Itis bordered by the Willamette National

Forest to the east and by the central Oregon Coast Range to the west. It includes Polk, Benton, Marion
and Linn counties.

The major population areas include Salem, Albany and Corvallis.

Smaller communities include
Monmouth, Independence, Silverton, Stayton, and Lebanon.
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The customers in this area include:

Portland General Electric in the Salem Area

PacifiCorp in the Albany, Corvallis, Lebanon Areas
City of Monmouth

U.S. Bureau of Mines located in Albany, Oregon

Several Electric Cooperatives: Western Oregon, Salem Electric, and Consumers Power Inc.
Emerald PUC serving the rural areas

EEEEE

The load area is served by the following major transmission paths or lines:
M From the east by the Big Eddy-Chemawa 230 kV line

™  From the north by the (PGE) McLoughlin-Bethel 230 kV line and the Pearl-Marion 500 kV line 1
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Salem/Albany Area

Local Generation and Load
The local generation is mostly hydroelectric generation on the north and south forks of the Santiam River.

USACE Foster Dam (22 MW)

USACE Green Peter Dam (92 MW)

USACE Detroit Dam (120 MW)

Big Cliff Dam (22 MW)

Consumer’s Power, Inc. Adair Generation (5.6 MW)

Salem/Albany Area Load

Historical Five-Year Load Ten-Year Load Lona-Term Annual Load
Peak Load 2022 2027 %rowth Rate (%)
(MW) (MW) (MW)
Summer Winter Summer Winter Summer Winter Summer Winter
907 1046 839 924 878 962 0.9 0.8

Non-Wires Assessment

Transmission Planning along with the BPA agency team considers non-wires alternatives for reliability and
transmission service needs. BPA defines non-wires solutions as the broad array of alternatives, including
but not limited to, demand response, distributed generation, conservation measures, generation siting
and pricing strategies that individually or in combination delay or eliminate the need for upgrades to the
transmission system. If an area has a performance deficiency and a corrective action plan is identified
within the near or long-term planning horizon, the potential for non-wires alternatives to correct
deficiency or defer the date when a project is required to comply with the NERC Standards is
considered. For an area with no recommended project the potential for a non-wires measure to slow or
flatten the load growth in the area can defer the need for transmission reinforcements that may be
identified in the future.

In order to maintain flat growth in the Salem/Albany area 4.3 MW per year and 4.4 MW per year would
have to be reduced in the summer and winter. The Salem/Albany area consists of residential,
commercial, and agriculture. This is a largely rural area and there is little industrial load. There is an existing
energy storage resource near the Market/Oxford area. PGE’s Salem Smart Power Center is a 5 MW
battery.

Proposed Plans of Service

e Salem-Chemawa 115 kV Line Disconnect Switches

e Description: This project eliminates the bottleneck on the Chemawa-Salem 115 kV line.

e Purpose: The system assessment showed a need for the line upgrade to maintain reliable
load service to the Salem area.

e Estimated Cost: $1,000,000

e Expected Energization: 2019

Recently Completed Plans of Service
There are no projects that have been completed in this area since the previous planning cycle.
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12.1.5 Eugene Area

The Eugene Area includes the cities of Eugene and Springfield in western Oregon as well as the
surrounding communities. This load area includes the Central Willamette Valley in Oregon’s Lane County.
It is bounded by Willamette National Forest on the east and the coast range on the west. It is bounded
by the Salem/Albany load area to the north and the South Oregon Coast area to the south and west of
Eugene. The major population areas include cities of Eugene and Springfield, and the communities of
Cheshire, Junction City, Harrisburg, Walterville, Pleasant Hill and Oakridge.

The customers in this area include:

PacifiCorp (PAC)

Eugene Water and Electric Board (EWEB)

Springfield Utility Board (SUB)

Emerald Public Utility District (Emerald)

Several Electric Cooperatives: Blachley-Lane, Lane Electric, Douglas Electric, Coos-Curry, and
Consumers Power serving the rural areas

The load area is served by the following major transmission paths or lines:

M  From the Marion-Alvey 500 kV line and Marion-Lane 500 kV line
M From the south by the Alvey-Dixonville 500 kV line
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Eugene Area

Local Generation and Load
The local generation in this area includes hydroelectric generation on the McKenzie and Wilamette
Rivers and other generation as follows:

EWEB Carmen/Trailbridge (93.3 MW)
USACE Cougar (28 MW)

EWEB Weyco (37.7 MW)

EWEB Seneca (19.8 MW)

EWEB Leaburg (13.8 MW)

EWEB Walterville (9.7 MW)

USACE Lookout Point (138 MW)
USACE Hills Creek (34 MW)

USACE Dexter (16 MW)

Loads in this area are primarily residential and commercial, with a smaller industrial component.
The Eugene area load forecast is:

Eugene Area Load

Historical Five-Year Load Ten-Year Load Long-Term Annual Load
Peak Load 2022 2027 Growth Rate
(MW) (MW) (MW) (%)
Summer Winter Summer Winter Summer Winter Summer Winter
602 895 609 831 663 853 1.7 0.5

Non-Wires Assessment

Transmission Planning along with the BPA agency team considers non-wires alternatives for reliability and
transmission service needs. BPA defines non-wires solutions as the broad array of alternatives, including
but not limited to, demand response, distributed generation, conservation measures, generation siting
and pricing strategies that individually or in combination delay or eliminate the need for upgrades to the
transmission system. If an area has a performance deficiency and a corrective action plan is identified
within the near or long-term planning horizon, the potential for non-wires alternatives to correct
deficiency or defer the date when a project is required to comply with the NERC Standards is
considered. For an area with no recommended project the potential for a non-wires measure to slow or
flatten the load growth in the area can defer the need for transmission reinforcements that may be
identified in the future.
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Eugene Area

Proposed Plans of Service

Alvey-Lookout Point No. 1 and 2 Transfer Trip Addition

Description: Installation of Transfer Trip on the Alvey — Lookup 115 kV Lines 1 and 2 is needed
to prevent local generation from going out of step following three-phase line faults near
Alvey Substation.

Purpose: This project is required to maintain reliable load service to the area.

Estimated Cost: $200,000

Expected Energization: 2019

Alvey 115 kV Bus Sectionalizing Breaker Addition

Description: This project adds a 115 kV bus sectionalizing breaker at Alvey Substation.
Purpose: This project improves operations and maintenance flexibility

Estimated Cost: $9,300,000 (Total Project)

Expected Energization: 2021

Recently Completed Plans of Service

Lane 230 kV Bus Sectionalizing Breaker Addition

Description: This project adds a 230 kV bus sectionalizing breaker at Lane Substation.
Purpose: This project is required to maintain reliable load service for the Eugene area.
Estimated Cost: $1,600,000

Energization: 2018

Cancelled Plans of Service

Lane 230 kV Reactor Addition
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Description: This project adds a 230 kV reactor (180 MVARs) at Lane Substation.

Purpose: This project is required to maintain voltage schedules during light load conditions in
the Eugene area.

Estimated Cost: n/a



12.1.6 Olympic Peninsula Area

The Olympic Peninsula in Washington State is a long radial system extending about 110 miles from BPA’s
Olympia Substation northwest to BPA’s Port Angeles substation. This area includes the Olympic Peninsula
north and west of Olympia. Included within this area are Clallam, Mason, Kitsap and the western portion
of Jefferson counties. The primary communities served include Shelton, Bremerton, and Port Angeles, as
well as the US Navy in the Bremerton area. The smaller communities include Potlatch, Hoodsport,
Quilcene, Fairmount, Duckabush, and Sequim.
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The customers in this area include:

Puget Sound Energy

City of Port Angeles

Clallam County Public Utility District
Mason Public Utility District 1 and 3
US Navy

TTET

The load area is served by the following major transmission paths or lines:

M Satsop-Shelton 230 kV line
M Three Olympia-Shelton 230 kV lines
M Two Olympia-Shelton 115 kV lines
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Olympic Peninsula Area

Local Generation and Load

There is no generation connected directly to the load area, although there is some generation at Mason
that serves the Tacoma area and the Grays Harbor plant located south of the load area.

The Olympic Peninsula area load forecast is:

Olympic Peninsula Area Load

Historical Five-Year Load Ten-Year Load Long-Term Annual Load
Peak Load 2022 2027 Growth Rate
(MW) (MW) (MW) (%)
Summer Winter Summer Winter Summer Winter Summer Winter
742 1284 791 1265 817 1287 0.6 0.3

Non-Wires Assessment

Transmission Planning along with the BPA agency team considers non-wires alternatives for reliability and
transmission service needs. BPA defines non-wires solutions as the broad array of alternatives, including
but not limited to, demand response, distributed generation, conservation measures, generation siting
and pricing strategies that individually or in combination delay or eliminate the need for upgrades to the
transmission system. If an area has a performance deficiency and a corrective action plan is identified
within the near or long-term planning horizon, the potential for non-wires alternatives to correct
deficiency or defer the date when a project is required to comply with the NERC Standards is
considered. For an area with no recommended project the potential for a non-wires measure to slow or
flatten the load growth in the area can defer the need for transmission reinforcements that may be
identified in the future.

Proposed Plans of Service

Kitsap 115 kV Shunt Capacitor Relocation
e Description: This project moves one group of 115 kV shunt capacitors from the south bus to
the north bus section at Kitsap substation.
e Purpose: This project is required to maintain voltage schedules on the Kitsap Peninsula
transmission system.
e Estimated Cost: $4,000,000
e Expected Energization: 2021

Recently Completed Plans of Service

Fairmount 230 kV Reactor
e Description: This project adds a new 230 kV Shunt Reactor (40 MVAR) at the Fairmount
Substation.
e Purpose: This project is required to maintain voltage schedules during light load conditions in
the Northwest Washington, Olympic Peninsula Load area.
e Estimated Cost: $2,800,000
e Expected Energization: 2018
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12.1.7 Tri-Cities Area

The Tri-Cities/Boardman Load Area study covers loads in Benton and Franklin counties in Washington, and
Morrow County in Oregon. The Tri-Cities area is in South Central Washington and includes the three major
communities of Pasco, Kennewick, Richland, Boardman and surrounding communities. This load area
includes the irrigation loads of Big Bend Electric, Benton PUD, and Benton REA and many other
communities near the Tri-Cities area such as West Richland and Benton City. The Tri-Cities area includes
Boardman to the south, Wallula to the east and Grandview to the west.

%"’if'.i’“

L

b VAL Bt
A [

. ichland >

. ; Benth y !
.'G&:.:r. A& N F'{Lj-sl _ WP awo
bt \ ==y b

= e
-
LI
£ A
r e = % /__.9,-.
P Imgon=—rd—= e
- 7 o ] o
= & /r;j W
/“{ r."—"", 4.-"/ L ston
e _h‘::'-i:--.:-._\__h_____ JI % 5

-

The customers in this area include:

EEEEEEEE

Franklin County Public Utility District
City of Richland

Benton County Public Utility District
Benton Rural Electric Association

Big Bend Electric Coop

Columbia Rural Electric Association
South Columbia Basin Irrigation District
U.S. Bureau of Reclamation

The load area is served by the following major transmission paths or lines:

From the east by the Lower Monumental-McNary 500 kV line which is tapped at Sacajawea with

a 500/115 kV transformer

From the north by the Midway-Benton 230 kV line and the Midway-White Bluffs 230 kV line

From the south by the McNary-Franklin 230 kV line
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Tri-Cities Area

Local Generation and Load

The local generation is mostly hydroelectric generation. The Columbia Generating Station (1100 MW) is
physically located in the Tri-Cities area, but not electrically. Therefore it was not considered part of the
local generation.

USACE Ice Harbor Hydro (700 MW)

USBR Chandler Hydro (12 MW)

USACE McNary Hydro (1200 MW)

South Columbia Basin Irrigation District Hydro (Scooteney, Glade & Ringold) (6 MW)
NextEra Energy Resources Stateline Wind (90 MW)

NWE Nine Canyon Wind (90 MW)

Tri-Cities Area Load

IEEEEa

Historical Five-Year Load Ten-Year Load Long-Term Annual Load
Peak Load 2022 2027 Growth Rate
(MW) (MW) (MW) (%)
Summer Winter Summer Winter Summer Winter Summer Winter
1158 1007 1185 987 1245 1084 1.0 1.9

Non-Wires Assessment

Transmission Planning along with the BPA agency team considers non-wires alternatives for reliability and
transmission service needs. BPA defines non-wires solutions as the broad array of alternatives, including
but not limited to, demand response, distributed generation, conservation measures, generation siting
and pricing strategies that individually or in combination delay or eliminate the need for upgrades to the
transmission system. If an area has a performance deficiency and a corrective action plan is identified
within the near or long-term planning horizon, the potential for non-wires alternatives to correct
deficiency or defer the date when a project is required to comply with the NERC Standards is
considered. For an area with no recommended project the potential for a non-wires measure to slow or
flatten the load growth in the area can defer the need for transmission reinforcements that may be
identified in the future.

For this area, demand response implemented for industrial load in the Richland area, particularly at the
Snyder and Thayer 115 kV substations may be effective in the short term for mitigating potential thermal
overloads in the Tri-Cities area. A load reduction during critical times of 20 MW may delay the need date
of the White Bluffs — Richland number 2 line by up to 5 years, and a load reduction during critical times of
50 MW may delay the need for the line indefinitely.

Bonneville Power Administration | Transmission Planning | Transmission Needs



Tri-Cities Area

Proposed Plans of Service

McNary-Paterson Tap 115 kV Line

Description: This project adds a new 115 kV PCB at McNary 115 kV substation and adds
approximately 0.5 mile of new 115 kV line.

Purpose: This upgrade is needed to provide reliable load service to the Tri-Cities area.
Estimated Cost: $1,000,000

Expected Energization: 2020

Richland-Stevens Drive 115 kV Line

Description: This project adds a new 115 kV line terminal and three miles of new 115 kV line.
Purpose: This upgrade is needed to provide reliable load service to the Tri-Cities area.
Estimated Cost: $4,000,000

Expected Energization: 2022

Jones Canyon 230 kV Shunt Reactor Addition

Description: This project adds a 230 kV shunt reactor (40 MVAR) at Jones Canyon Substation.
Purpose: This project is required to maintain voltage schedules in the area during light load
conditions.

Estimated Cost: n/a

Expected Energization: n/a

Recently Completed Plans of Service

Midway-Grandview 115 kV Line Upgrade

Description: Rebuild the 9 mile Midway - Blackrock 115 kV line section by summer 2016, and
rebuild the 16 mile Blackrock — Grandview 115 kV line section by summer 2017.

Purpose: This project is needed to provide adequate load service to the Tri-Cities area.
Estimated Cost: $9,200,000

Energization: 2018

Potential Long-Range Transmission Needs

New Source to the Tri-Cities Area

Description: This project would bring a new source into the Tri-Cities area where it would
potentially connect to the Ashe-Marion or Ashe-Slatt 500 kV line. The project is in the
conceptual stage and the next step would be to begin scoping on the potential need.
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12.1.8 Longview Area

This area includes Cowlitz County in Washington State. The major population areas include Longview,
Washington as well as the communities of Kelso, Kalama, Castle Rock, and Woodland, Washington.
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The customers in this area include:

M Cowlitz Public Utility District
M  PacifiCorp (PAC)

The load area is served by the following major transmission paths or lines.

Longview-Allston 230 kV lines 1, 2 and 3
Longview-Allston 115 kV line 4

The Chehalis-Longview 230 kV lines 1 and 2
Ross-Lexington 230 kV line

PAC Merwin-Cardwell 115 kV line
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Longview Area

Local Generation and Load
The local generation that supports the area load includes:

M Mint Farm (270 MW)

M PAC and Cowlitz Swift Hydro (280 MW)

M PAC Merwin and Yale Hydro (235 MW)

M Weyerhauser Company (8OMW)

M Longview Fiber (55MW)
Historical Five-Year Load Ten-Year Load Long-Term Annual Load
Peak Load 2022 2027 Growth Rate

(MW) (MW) (MW) (%)
Summer Winter Summer Winter Summer Winter Summer Winter
646 830 686 800 707 821 0.6 0.5

Non-Wires Assessment

Transmission Planning along with the BPA agency team considers non-wires alternatives for reliability and
transmission service needs. BPA defines non-wires solutions as the broad array of alternatives, including
but not limited to, demand response, distributed generation, conservation measures, generation siting
and pricing strategies that individually or in combination delay or eliminate the need for upgrades to the
transmission system. For areas that have performance deficiencies and corrective action plans identified
within the near or long-term planning horizon, the potential for non-wires alternatives to correct
deficiency or defer the date when a project is required to comply with the NERC Standards is
considered. For those areas with no recommended project(s), the potential for non-wires measures to
slow or flatten the load growth in the area can defer the need for transmission reinforcements that may
be identified in the future.

For this area, the load reduction required to keep the peak load growth flat is five MW per year in
summer and six MW per year in winter. A Longview non-wire assessment found 79 customers with
demand of greater than 250 kW in the Longview 115 kV network may be candidates for demand
response. The largest load categories (greater than nine MW) are chemical plants, grain elevators, steel
fabrication, and wood products. There is significant technical potential of energy efficiency in addition to
that which is already planned and included in the forecast. However, costs may be a barrier.

Proposed Plans of Service

Longview 230/115 kV Transformer Addition

e Description: This project adds a 230/115 kV transformer in the Longview area. It may be
possible to accompilish this by re-strapping an existing 230/69 kV transformer bank to 230/115
kV operation. In addition, this project adds a 230 kV bus sectionalizing breaker at the
Longview substation, which will divide the south bus into two sections.

e Purpose: This project is required to maintain reliable load service to the Longview area. The
breaker addition will resolve the issues caused by a 230 breaker failure outage at Longview.

e Estimated Cost: $8,000,000

e Expected Energization:; 2021

Recently Completed Plans of Service
There are no projects that have been completed in this area since the previous planning cycle.
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12.1.9 Mid-Columbia Area

The Mid-Columbia (Mid-C) area includes the Columbia Basin area of central Washington, excluding the
Tri-cities area (Kennewick, Pasco, and Richland), which is considered a separate load area. The Mid-C
area extends from Moses Lake in Grant county, east to Leavenworth in Chelan county, Ellensburg in
Kittitas county and Yakima in Yakima county to the west. It extends from Chelan and Douglas Counties to

the north to Sunnyside in the south.
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The customers in this area include:

Chelan County PUD (Chelan)
Grant County PUD (Grant)
Douglas County PUD (Douglas)
Avista energy (Avista)

Kittitas County PUD (Kittitas)
City of Ellensburg

Benton REA (BREA)

PacifiCorp (PAC)

} Reservation

Military

Yokima
Troining
Center

Quincy

The load area is served by the following major transmission paths or lines:

M  From the northeast by two Grand Coulee-Columbia 230 kV lines, a Grand Coulee-Rocky
™  Ford-Midway 230 kV line and a Grand Coulee-Midway 230 kV line

™  From the south by the Midway-Big Eddy and the Midway-North Bonneville 230 kV lines
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Mid-Columbia Area

Local Generation and Load
The local generation that supports the area load includes three classes:

Hydroelectric generation — There are 5 major hydroelectric plants on the Columbia River, including:

Douglas Wells Dam (840 MW)

Chelan Rocky Reach Dam (1287 MW)
Chelan Rock Island Dam (660 MW)
Grant Wanapum Dam (1038 MW)
Grant Priest Rapids Dam (955 MW)

Wind generation — There are 2 wind farms; these include:

™ Puget Sound Energy Wild Horse (273 MW)
M Horizon Kittitas Valley Wind (101 MW)

Other Generation - The other local generation includes:

M Chelan Falls Hydroelectric Project (59 MW)

M Grant Quincy Chute Hydroelectric (9.4 MW)

M SCL Summer Falls Power Plant (92 MW)

M USBR Roza Power Plant Yakima Project (13 MW)
M Grant Potholes East Canal (6.5 MW)

The Mid-Columbia (Mid-C) load area is divided into three sub-areas; west, north, and east. To the west is
the Yakima County load served by PacifiCorp, and load served by BPA customers in the Ellensburg and
surrounding area (load served by the Columbia-Ellensburg, Ellensburg-Moxee, and Moxee-Midway 115
kV lines). To the north is load served by Douglas and Chelan County PUD. To the east is load served by
Grant County PUD and a pocket of Avista Mid-C load located in Central Washington connected to
Chelan and Grant PUD. The Mid-C area load is a combination of traditional residential load and
agricultural load.

Mid-Columbia Area Load

Historical Five-Year Load Ten-Year Load Long-Term Annual Load
Peak Load 2022 2027 Growth Rate
(MW) (MW) (MW) (%)
Summer Winter Summer Winter Summer Winter Summer Winter
2373 2456 2278 2312 2531 2587 2.1 2.3

Non-Wires Assessment

Transmission Planning along with the BPA agency team considers non-wires alternatives for reliability and
transmission service needs. BPA defines non-wires solutions as the broad array of alternatives, including
but not limited to, demand response, distributed generation, conservation measures, generation siting
and pricing strategies that individually or in combination delay or eliminate the need for upgrades to the
transmission system. If an area has a performance deficiency and a corrective action plan is identified
within the near or long-term planning horizon, the potential for non-wires alternatives to correct
deficiency or defer the date when a project is required to comply with the NERC Standards is
considered. For an area with no recommended project the potential for a non-wires measure to slow or
flatten the load growth in the area can defer the need for transmission reinforcements that may be
identified in the future.
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Mid-Columbia Area

The Mid-Columbia (Mid-C) area has more generation than load. Load is growing at a rate of
approximately 2.3 percent a year, which is approximately 50 MW a year. The transmission system must
deliver the local generation output to local load areas and also reliably transfer surplus generation to the
main grid for export out of the area.

The major Mid-C hydroelectric projects are typically divided into the upper Mid-C including Wells, Rocky
Reach, and Rock Island which are north of the local Mid-C BES bottlenecks; and the lower Mid-C
including Wanapum and Priest Rapids which are south of these bottlenecks. The transmission constraints
can be managed by re-dispatching generation between these two Mid-C area hydro generation
centers.

The various Mid-C generation patterns have a greater impact on the Mid-C area transmission system
performance than load growth. The Mid-C generation must be operated to mitigate major overloads,
ensuring unconstrained flow of power transfers from the major dams to the major substations in the area.
The hydro project owners operate the Mid-Columbia hydro facilities to prevent line overloads. The
capability of re-dispatching generation allows the Mid-C system to continue operating within facility
ratings, which would only be possible otherwise by building new lines. Shifting generation from Upper Mid-
C units to Lower Mid-C units is very effective in reducing the north to south to flow. Once the available
capacity of the Lower Mid-C units is used the generation at Upper Mid-C units can be shifted to Grand
Coulee units to further relieve the transmission constraints. Moving generation farther north from
Columbia substation reduces the flow through Columbia creating a favorable transmission loading
condition in anticipation of a potential outage.

As each PUD in the Mid-Columbia area plans to meet the growing demands in its load area, BPA works
with all stakeholders and the PUDs to pursue non-wire options before embarking on building new facilities
in the area.

Proposed Plans of Service

Columbia 230 kV Bus Tie and Bus Sectionalizing Breaker Addition
e Description: This project adds a new 230 kV bus tie breaker and 230 kV bus sectionalizing
breaker at Columbia Substation.
e Purpose: This project improves operational and maintenance flexibility at Columbia
Substation.
e Estimated Cost: $2,100,000
e Expected Energization: 2019

Northern Mid-Columbia Area Reinforcement
e Description: This is a joint project between BPA, Grant PUD, Douglas PUD, and Chelan PUD.
This project will result in a new Columbia-Rapids 230 kV line.
e Purpose: This project is required to maintain reliable load service to the Northern Mid-
Columbia area.
e Estimated Cost: $6,500,000
e Expected Energization: 2019

Recently Completed Plans of Service
There are no projects that have been completed in this area since the previous planning cycle.
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12.1.10 Central Oregon/Alturas Area

Central Oregon

The Central Oregon area includes the communities of Madras to the north, the cities of Redmond and
Bend to the west, the city of Prineville to the east and the city of La Pine and community of Sun River to
the south. Itincludes Jefferson and Deschutes counties in Oregon.

The customers in the Central Oregon area include:
M  PacifiCorp
M Central Electric Cooperative
M Midstate Electric Cooperative

The Central Oregon load area is served by the following major BPA transmission path or lines:

M Big Eddy-Redmond 230 kV line

M Two 500/230 kV transformers at Ponderosa and the
BPA Ponderosa-Pilot Butte 230 kV line

™ Pilot Butte — La Pine 230 kV line

Alturas

The Alturas area includes the northeast corner of Modoc County in
northern California including the communities of Canby and
Alturas.

The customers in the northern California area include:

Ex
M Surprise Valley Electrification Corporation 5
M PacifiCorp =
) ) . E, Ochoco
The Alturas load area is served by the following major, BPA g MNational
= Forest

transmission path or lines:

)
'.'-‘3'

M Malin 500/230 kV Transformer and a Malin-Canby-
Hilltop 230 kV line with a Canby 230/69 kV transformer
Hilltop-Warner 230 kV terminated with 230/115 kV
Transformer
La Pine- Chiloquin 230 kV line
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Central Oregon/Alturas Area

Local Generation and Load

The only significant local generation in the area is PGE’s Pelton Round Butte Project. This is a
hydroelectric project consisting of three hydroelectric plants: Round Butte Dam (338 MW), Pelton Dam
(110 MW), and a reregulating dam (20 MW). The generation is interconnected at PGE’s Round Butte
Substation.

Central Oregon/Alturas Area Load

Historical Five-Year Load Ten-Year Load Long-Term Annual Load
Peak Load 2022 2027 Growth Rate
(MW) (MW) (MW) (%)
Summer Winter Summer Winter Summer Winter Summer Winter
480 687 528 695 548 723 0.7 0.8

Non-Wires Assessment

Transmission Planning along with the BPA agency team considers non-wires alternatives for reliability and
transmission service needs. BPA defines non-wires solutions as the broad array of alternatives, including
but not limited to, demand response, distributed generation, conservation measures, generation siting
and pricing strategies that individually or in combination delay or eliminate the need for upgrades to the
transmission system. For areas that have performance deficiencies and corrective action plans identified
within the near or long-term planning horizon, the potential for non-wires alternatives to correct
deficiency or defer the date when a project is required to comply with the NERC Standards is
considered. For those areas with no recommended projects(s), the potential for non-wires measure to
slow or flatten the load growth in the area can defer the need for transmission reinforcements that may
be identified in the future.

The Central Oregon and Northern California load areas meet the planning performance requirements for
the near term and long term planning horizon. The Central Oregon and Northern California load areas
will also meet the expected load growth and expected transfers for the ten-year planning horizon
assuming the projects and corrective action plans are implemented according to the proposed
timelines. No major changes to the area since the previous system assessment were identified.

Proposed Plans of Service

LaPine 115 kV Circuit Breaker Additions
e Description: This project adds two 115 kV circuit breakers for the low side of the transformer
banks 1 and 2 as well as a 115 kV bus tie breaker.
e Purpose: This project improves operations and maintenance flexibility.
e Estimated Cost: $280,000
e Expected Energization: 2020

Recently Completed Plans of Service
There are no projects that have been completed in this area since the previous planning cycle.

Bonneville Power Administration | Transmission Planning | Transmission Needs 102



12.1.11 Southwest Washington Coast Area

The Southwest Washington Coast area is comprised of Wahkiakum county, Pacific county, western Lewis
county, and southern Grays Harbor county in Washington. It is bordered on the east by Interstate 5 and
the west by the Pacific Ocean. It is bordered on the north by the Olympic National Forest and on the
south by the Columbia River. The main communities served include Aberdeen, the Raymond/South
Bend area, and the communities on the Long Beach Peninsula. Smaller communities include Cosmopolis,
Pe Ell, and Naselle. Customers in the area include Grays Harbor County PUD (GHPUD), Pacific County
PUD, and Wahkiakum County PUD.

Cathlamet II"-.

The customers in this area include:

Grays Harbor Public Utility District (including some industrial load)
Pacific County Public Utility District No. 2

Wahkiakum County Public Utility District

Lewis County Public Utility District

TTY

The load area is served by the following major transmission paths or lines:

Aberdeen-Satsop 230 kV lines 2 and 3
Olympia-South Elma 115 kV line
Chehalis-Raymond 115 kV line 1

Naselle Tap to the Allston-Astoria 115 kV line 1

TTY
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Southwest Washington Coast Area

Local Generation and Load

Local generation serving the load area includes:

M Wynooche (18.7 MW)
M Weyerhaeuser (15.8 MW)
M  Sierra (7.9 MW)

Southwest Washington Coast Area Load

Historical Five-Year Load Ten-Year Load Long-Term Annual Load
Peak Load 2022 2027 Growth Rate
(MW) (MW) (MW) (%)
Summer Winter Summer Winter Summer Winter Summer Winter
183 356 269 381 282 391 0.9 0.5

Non-Wires Assessment

Transmission Planning along with the BPA agency team considers non-wires alternatives for reliability and
transmission service needs. BPA defines non-wires solutions as the broad array of alternatives, including
but not limited to, demand response, distributed generation, conservation measures, generation siting
and pricing strategies that individually or in combination delay or eliminate the need for upgrades to the
transmission system. For areas that have performance deficiencies and corrective action plans identified
within the near or long-term planning horizon, the potential for non-wires alternatives to correct
deficiency or defer the date when a project is required to comply with the NERC Standards is
considered. For those areas with no recommended projects(s), the potential for non-wires measure to
slow or flatten the load growth in the area can defer the need for transmission reinforcements that may
be identified in the future.

There are no known demand response programs, distributed energy resource or Smart Grid projects in
the area. In order to keep peak load growth flat, load reduction would be required across the area in
addition to the energy efficiency improvements assumed in the forecasts. The load reduction required to
keep the peak load flat is about five MW per year in winter.

Proposed Plans of Service

Holcomb-Naselle 115 kV Line Upgrade

e Description: This line will be rebuilt with larger conductor as part of the wood pole
replacement program.

e Purpose: This project is required to maintain reliable load service to the Southwest
Washington Coast area.

e Estimated Cost: The cost of this project is included as part of the overall wood pole
replacement program. $11,800,000

e Expected Energization: 2021

Recently Completed Plans of Service
There are no projects that have been completed in this area since the previous planning cycle.
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12.1.12 Spokane/Colville/Boundary Area

This area is located in eastern Washington State. It extends north to include the Colville Valley and east to
include Newport, Washington. This load area includes the greater Spokane, Washington area as well as
Colville Valley to the north including the communities of Colvile and Chewelah. This area also includes
Newport, Washington to the east, as well as Pend Oreille, Stevens and Spokane Counties.
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The customers in this area include:

Avista

Inland Power and Light

West Kootenai Power and Light
Pend Oreille PUD

Ponderay Newsprint Company

TTIN

The load area is served by the following major transmission paths or lines:

Bell-Boundary 230 kV lines 1 and 2
Usk-Boundary 230 kV line

Taft Bell 500-kV line

Bell-Lancaster 230 kV line

Avista Lancaster-Boulder 230 kV line
Avista Benewah-Boulder 230 kV line
Avista Rathdrum-Boulder 230 kV line
Grand Coulee-Bell 500 kV line

Three Grand Coulee-Bell 230 kV lines
Grand Coulee-Westside 230 kV line

EEEEEEEEEE
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Spokane/Colville/Boundary Area

Local Generation and Load

Local generation serving the load area includes:

Spokane/Colville

Generation Fuel Maximum MW Owner
Boundary Hydro 1040 Seattle City Light
Box Canyon Hydro 90 Pend Oreille’s
Albeni Falls Hydro 48 USACE
Long Lake Hydro 88 Avista
Little Falls Hydro 32 Avista
Dworshak Hydro 458 USACE
Boulder Hydro 25 Avista
Post Street Hydro 10 Avista
Monroe Hydro 16 Avista
Spokane Waste Steam Turbine 22 City of Spokane’s
Northeast Gas Turbine 68 Avista
Up River Hydro 18 City of Spokane
Nine Mile Hydro 24 Avista
Post Falls Hydro 18 Avista
Kettle Falls Steam Turbine 52 Avista
Total 2009

Spokane/Colville/Boundary Area Load

Historical Five-Year Load Ten-Year Load Long-Term Annual
Peak Load 2022 2027 Load Growth Rate
(MW) (MW) (MW) (%)
Summer Winter Summer Winter Summer Winter Summer Winter
886 924 885 910 895 930 0.2 0.4
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Spokane/Colville/Boundary Area

Non-Wires Assessment

Transmission Planning along with the BPA agency team considers non-wires alternatives for reliability and
transmission service needs. BPA defines non-wires solutions as the broad array of alternatives, including but
not limited to, demand response, distributed generation, conservation measures, generation siting and
pricing strategies that individually or in combination delay or eliminate the need for upgrades to the
transmission system. For areas that have performance deficiencies and corrective action plans identified
within the near or long-term planning horizon, the potential for non-wires alternatives to correct deficiency or
defer the date when a project is required to comply with the NERC Standards is considered. For those areas
with no recommended projects(s), the potential for non-wires measure to slow or flatten the load growth in
the area can defer the need for transmission reinforcements that may be identified in the future.

The area is primarily residential with a smaller amount of commercial and industrial.

Presently, there is no transmission reinforcement projects proposed in this area within the ten-year planning
horizon.

Proposed Plans of Service
There are no proposed projects for this area at this time.

Recently Completed Plans of Service
There are no projects that have been completed in this area since the previous planning cycle.
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12.1.13 Centralia/Chehalis Area

The Centralia/Chehalis area includes the cities of Chehalis and Centralia, Washington and the communities
within Lewis County in Washington. It consists of a 69 kV transmission loop served out of Chehalis Substation.
Chehalis Substation also provides service to Lewis County PUD’s Corkins 69 kV Substation and provides
support to Raymond and Naselle Substations on the southwest Washington coast.
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The customers in this area include:
M Centralia City Light
M Lewis County PUD
The load area is served by the following major transmission paths or lines:

M Chehalis- Olympia 230 kV line 1
M Chehalis- Covington 230 kV line 1
M Chehalis-Raymond 115 kV line 1
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Centralia/Chehalis Area

Local Generation and Load
Local generation serving the load area includes:

Generation Fuel Maximum MW Owner
Mossy Rock Hydro 378 Tacoma Power
Mayfield Hydro 182 Tacoma Power
Cowlitz Hydro 70 Lewis County PUD
Packwood Hydro 28 Energy Northwest
Yelm Hydro 10 City of Centralia

Centralia/Chehalis Area Load

Historical Five-Year Load Ten-Year Load Long-Term Annual Load
Peak Load 2022 2027 Growth Rate
(MW) (MW) (MW) (%)
Summer Winter Summer Winter Summer Winter Summer Winter
134 235 175 276 179 282 0.5 0.4

Non-Wires Assessment

Transmission Planning along with the BPA agency team considers non-wires alternatives for reliability and
transmission service needs. BPA defines non-wires solutions as the broad array of alternatives, including but
not limited to, demand response, distributed generation, conservation measures, generation siting and
pricing strategies that individually or in combination delay or eliminate the need for upgrades to the
transmission system. For areas that have performance deficiencies and corrective action plans identified
within the near or long-term planning horizon, the potential for non-wires alternatives to correct deficiency or
defer the date when a project is required to comply with the NERC Standards is considered. For those areas
with no recommended projects(s), the potential for non-wires measure to slow or flatten the load growth in
the area can defer the need for transmission reinforcements that may be identified in the future.

Proposed Plans of Service
Silver Creek Substation Reinforcements
o Description: This project adds a 230 kV breaker to separate the east and west 230 kV busses and
adds a 69 kV circuit breaker on the low side of the 230/69 kV transformer.
e Purpose: This project increases the reliability and facilitates maintenance of the station.
e Estimated Cost: $2,200,000
e Expected Energization: 2020

Recently Completed Plans of Service
Paul Reactor Addition
Description: This project adds a reactor at the Paul substation.
Purpose: This addition is needed to maintain reliability in the Centralia/Chehalis area.
Estimated Cost: $15,000,000
Energization: 2018
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12.1.14 Northwest Montana Area

This area covers loads in Flathead and Lincoln counties in Montana. It includes the Flathead Valley area of
northwest Montana including the communities of Kalispell and Columbia Falls.

The customers in this area include:

Flathead Electric Cooperative
Northwestern Energy

Lincoln Electric Cooperative

U.S. Bureau of Reclamation (USBR)

Wity
Lake

HEEaE

Whitefish

The Northwest Montana load area is served by the
following major transmission paths or lines:

Hungry Horse — Columbia Falls 230 kV line 1
Hungry Horse — Conkelley 230 kV line 1
Columbia Falls — Kalispell 115 kV line 1
Columbia Falls — Trego 115 kV line 1
Columbia Falls — Conkelley 230 kV line 1
Columbia Falls - Flathead 230 kV line 1
Libby-Conkelley 230 kV line 1

oS EEHE

Evergreen
Kalispell
Local Generation and Load

Local generation serving the load area includes:

M Avista Rathdrum (154 MW) _/1"“

M Avista Cabinet Gorge (263 MW)

M Cogentrix Energy Lancaster (270 MW) l”“""
™ PPL Global Kerr (194 MW)

M PPL Global Colstrip (2094 MW)

M USACE Noxon (488 MW)

M USACE Libby (600 MW)

Northwest Montana Area Load

Historical Five-Year Load Ten-Year Load Long-Term Annual Load
Peak Load 2022 2027 Growth Rate
(MW) MW) (MW) (%)
Summer Winter Summer Winter Summer Winter Summer Winter
238 354 306 418 361 420 3.4 0.1
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Northwest Montana Area

Non-Wires Assessment

Transmission Planning along with the BPA agency team considers non-wires alternatives for reliability and
transmission service needs. BPA defines non-wires solutions as the broad array of alternatives, including but
not limited to, demand response, distributed generation, conservation measures, generation siting and
pricing strategies that individually or in combination delay or eliminate the need for upgrades to the
transmission system. If an area has a performance deficiency and a corrective action plan is identified within
the near or long-term planning horizon, the potential for non-wires alternatives to correct deficiency or defer
the date when a project is required to comply with the NERC Standards is considered. For an area with no
recommended project the potential for a non-wires measure to slow or flatten the load growth in the area
can defer the need for transmission reinforcements that may be identified in the future.

For this area, load growth forecasts are expected to stay flat or increase no more than 1.1 percent per year
beyond the long term planning horizon.

Presently, there is no transmission reinforcement projects proposed in this area within the ten-year planning
horizon.

Proposed Plans of Service
There are no proposed projects for this area at this time.

Recently Completed Plans of Service
There are no projects that have been completed in this area since the previous planning cycle.
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12.1.15 Southeast Idaho/Northwest Wyoming Area

This load area includes southeast Idaho from Idaho Falls south to Soda Springs and east to Jackson, Wyoming.
This area is served by Lower Valley Energy. It also includes the area from West Yellowstone, Montana south to
Afton, Wyoming which is served by Fall River Electric Cooperative. This area includes the communities of
Jackson, Wyoming and Driggs, Idaho.
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The customers in this area include:

™ Lower Valley Energy

M Fall River Electric Cooperative (FEC)

M U.S. Bureau of Reclamation (USBR)

M Utah Associated Municipal Power Systems (UAMPS)

The load area is served by the following major transmission paths or lines:

M Goshen-Drummond 161 kV line
M Goshen-Swan Valley 161 kV line
M Goshen-Palisades 115 kV line
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Southeast Idaho/Northwest Wyoming Area

Local Generation and Load
Local generation serving the load area includes:

M USBR Palisades Dam (160 MW) (limited to about 8 MW in winter)
M Horse Butte Wind Project (60 MW in summer)

Southeast Idaho/Northwest Wyoming Area Load

Historical Five-Year Load Ten-Year Load Long-Term Annual Load
Peak Load 2022 2027 Growth Rate
(MW) (MW) (MW) (%)
Summer Winter Summer Winter Summer Winter Summer Winter
146 291 149 314 157 338 1.1 1.5

Non-Wires Assessment

Transmission Planning along with the BPA agency team considers non-wires alternatives for reliability and
transmission service needs. BPA defines non-wires solutions as the broad array of alternatives, including but
not limited to, demand response, distributed generation, conservation measures, generation siting and
pricing strategies that individually or in combination delay or eliminate the need for upgrades to the
transmission system. If an area has a performance deficiency and a corrective action plan is identified within
the near or long-term planning horizon, the potential for non-wires alternatives to correct deficiency or defer
the date when a project is required to comply with the NERC Standards is considered. For an area with no
recommended project the potential for a non-wires measure to slow or flatten the load growth in the area
can defer the need for transmission reinforcements that may be identified in the future.

The Southeast Idaho system is a winter peaking system. Load growth in the area is centered on Jackson,
Wyoming and Driggs, Idaho. The load is mostly residential with growth in vacation homes. There is a smaller
percentage of mining loads, mostly in the southern portion of the system. Loads tend to peak on holidays,
especially Christmas and New Year’s. The Fall River area has a great deal of spring and summer irrigation
load. In order to keep area load growth flat any non-wires solution would need to reduce loads by 4.7 MW
per year.

A number of non-wires solutions have already been employed in the Jackson, Wyoming area, including use
of propane to heat much of the new construction. There are also snow-making machines near Jackson that
can be shut down for peak shaving purposes if a critical contingency occurs. Previous non-wires analysis has
suggested adding gas-fired peaking generation in the Jackson area.
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Southeast Idaho/Northwest Wyoming Area

Proposed Plans of Service

Palisades-Snake River Transfer Trip Addition
e Description: BPA will work with the U.S. Bureau of Reclamation to install transfer trip on the
Palisades-Snake River 115 kV line.
e Purpose: This projectis needed to maintain reliability in the Southeast Idaho load area.
e Estimated Cost: $200,000
e Expected Energization:; 2019

Hooper Springs Substation and Line Looping to Lower Valley Energy
e Description: This project will construct a new 138/115 kV substation called Hooper Springs and a
new double circuit 115 kV line.
e Purpose: This project is required to provide reliable load service to the Southeast Idaho area.
e Estimated Cost: TBD
e Expected Energization: 2020

Spar Canyon 230 kV Reactor Addition
e Description: This project adds a 230 kV 25 MVAR shunt reactor at Spar Canyon Substation.
e Purpose: This project improves the ability to maintain voltage schedules and increases operations
and maintenance flexibility at Spar Canyon.
e Estimated Cost: $2,200,000
e Expected Energization: 2021

Lost River 230 kV Breaker Addition
e Description: This project replaces a 230 kV Load Breaker Disconnect (LBD) switch with a 230 kV
circuit breaker at Lost River Substation.
e Purpose: This project improves operations and maintenance flexibility.
e Estimated Cost: $2,800,000
e Expected Energization: 2022

Recently Completed Plans of Service

Drummond Upgrade
e Description: This project adds 115 kV breakers and associated disconnect switches on the high
side of the Drummond 115/46 kV No. 1 and No. 3 transformer banks. This project will also
upgrade the station service at Drummond.
e Purpose: This project improves operations and maintenance flexibility at Drummond.
e Estimated Cost: $2,200,000
e Energization: 2018

Teton 115 kV Bus Tie Breaker Addition
e Description: This project adds a 115 kV bus tie breaker at Teton Substation.
e Purpose: This project improves operations and maintenance flexibility at Teton.
e Estimated Cost: $2,000,000
e Energization: 2018

Cancelled Plans of Service

Lower Valley Area Reinforcement (Hooper Springs)
e Description: This is no longer a BPA project. Lower Valley Energy is building the project. Construct
a new 138/115 kV substation called Hooper Springs Substation and a new 24 mile double circuit
115 kV line.
e Purpose: This project was required to provide reliable load service to the Southeast Idaho area.
e Estimated Cost: $0
e Expected Energization: N/A
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12.1.16 North I[daho Area

The North Idaho area encompasses northeast Bonner County and Boundary County in Idaho and western
Lincoln County in Montana. The main communities are in the Sandpoint, Idaho vicinity. This area includes
Newport, Washington and Priest River, Idaho to the west, Bonners Ferry and Moyie Springs to the north, Troy
and Libby, Montana to the east, and the communities along the Clark Fork River in Idaho to the south.
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The customers in this area include:

Avista

Northern Lights Electric Cooperative (NLI)
City of Bonners Ferry (CBF)
City of Troy

Flathead Electric Cooperative (FEC)

-4 BB

The load area is served by the following major transmission paths or lines:

Libby-Bonners Ferry 115 kV line 1

Albeni Falls-Sand Creek 115 kV line 1
Avista Cabinet Gorge-Bronx-Sand Creek 115 kV line 1

GAEEa
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North Idaho Area

Local Generation and Load

The local generation in the area includes

™ USACE Libby (605MW)
M USACE Albeni Falls (48 MW)
M EWEB Smith Falls (36 MW)
M Avista Cabinet Gorge (287 MW)
M Avista Noxon (586 MW)
™ NLI Lake Creek (3 MW)
™ CBF Moyie 2 MwW)

To a lesser extent the following hydroelectric generation can impact the North Idaho load area:

M USBR Hungry Horse (428 MW)
M Cogentrix Energy Lancaster (301 MW)
M Avista Boulder (25 MW)
M Seattle City Light Boundary (1040 MW)

North Idaho Area Load

Historical Five-Year Load Ten-Year Load Long-Term Annual Load
Peak Load 2022 2027 Growth Rate
(MW) (MW) (MW) (%)
Summer Winter Summer Winter Summer Winter Summer Winter
110 188 122 191 123 199 0.2 0.8

Non-Wires Assessment

Transmission Planning along with the BPA agency team considers non-wires alternatives for reliability and
transmission service needs. BPA defines non-wires solutions as the broad array of alternatives, including but
not limited to, demand response, distributed generation, conservation measures, generation siting and
pricing strategies that individually or in combination delay or eliminate the need for upgrades to the
transmission system. If an area has a performance deficiency and a corrective action plan is identified within
the near or long-term planning horizon, the potential for non-wires alternatives to correct deficiency or defer
the date when a project is required to comply with the NERC Standards is considered. For an area with no
recommended project the potential for a non-wires measure to slow or flatten the load growth in the area
can defer the need for transmission reinforcements that may be identified in the future.

The forecasted load growth in the area is less than one percent year. Flathead Electric Cooperative
participated in the Pacific Northwest Smart Grid Demonstration Project, which was a five-year project that
started in 2010. This project involved completing the deployment of FEC’s automated meter-reading system
(AMS). Additionally, FEC launched a pilot project called Peak Time, which was a voluntary demand response
project. Avista also participated in the Pacific Northwest Smart Grid Demonstration Project and is continuing
to install smart meters across its system. Lessons learned from these projects will help with future
implementation of Smart Grid and demand response programs in the area. These programs could potentially
result in shaving load during peak hours which could help defer the need date for the shunt capacitor
addition at Libby FEC or Troy.

Presently, there is no transmission reinforcement projects proposed in this area within the ten-year planning
horizon.
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North Idaho Area

Proposed Plans of Service

Libby FEC 115 kV Shunt Capacitor Replacement or Restoration
e Description: This project adds a 115 kV shunt capacitor (40 MVAR) at the Libby Substation.
e Purpose: This project is required to maintain adequate voltages in the area following
contingencies that involve loss of the connection to the Libby 230 kV system.
e Estimated Cost: $1,500,000
e Expected Energization: 2023

Recently Completed Plans of Service
There are no projects that have been completed in this area since the previous planning cycle.

Bonneville Power Administration | Transmission Planning | Transmission Needs 117



12.1.17

North Oregon Coast Area

The North Oregon Coast area includes Tillamook and Clatsop counties along the Oregon Coast. It is
bounded by the Clatsop and Tillamook State Forests on the east and the Pacific Ocean on the west. It is
bounded by the Columbia River to the north and Pacific City to the south. The population areas include
Astoria, Seaside, Cannon Beach, Manzanita, Tillamook, Oceanside, Hebo, and Pacific City.

The customers in this area include:

e ES

The load area is served by the following major

PacifiCorp

Portland General Electric
Tilamook Public Utility District
West Oregon Electrical Coop
Wahkiukum Public Utility District
Clatskanie Public Utility District

transmission paths or lines:

G EEEE

Allston-Delena 115 kV line
Driscoll-Mist 115 kV line
Driscoll-Astoria 115 kV line
Grande Ronde-Boyer 115 kV line

Forest Grove-Tillamook 115 kV line

Keeler-Tilamook 115 kV line
Salem-Grand Ronde 115 kV line
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North Oregon Coast Area

Local Generation and Load
Local generation serving the load area includes:

M Clatskanie Public Utility District Wauna Generation at James River Mill (27 MW)
M Loki Generation (gas turbine) (11MW).

North Oregon Coast Area Load

Historical Five-Year Load Ten-Year Load Long-Term Annual Load
Peak Load 2022 2027 Growth Rate
(MW) (MW) (MW) (%)
Summer Winter Summer Winter Summer Winter Summer Winter
141 270 187 291 190 300 0.3 0.6

Non-Wires Assessment

Transmission Planning along with the BPA agency team considers non-wires alternatives for reliability and
transmission service needs. BPA defines non-wires solutions as the broad array of alternatives, including but
not limited to, demand response, distributed generation, conservation measures, generation siting and
pricing strategies that individually or in combination delay or eliminate the need for upgrades to the
transmission system. If an area has a performance deficiency and a corrective action plan is identified within
the near or long-term planning horizon, the potential for non-wires alternatives to correct deficiency or defer
the date when a project is required to comply with the NERC Standards is considered. For an area with no
recommended project the potential for a non-wires measure to slow or flatten the load growth in the area
can defer the need for transmission reinforcements that may be identified in the future.

The load makeup of the North Oregon Coast load area includes industrial, commercial, and residential loads.
Industries on the North Oregon Coast include paper and wood mills. The North Oregon Coast load area
meets the performance requirements for the near term and long term planning horizon. The North Oregon
Coast transmission system will also meet the expected load growth for the ten-year planning horizon.

Presently, there is no transmission reinforcement projects proposed in this area within the ten-year planning
horizon.

Proposed Plans of Service
There are no proposed projects for this area at this time.

Recently Completed Plans of Service
There are no projects that have been completed in this area since the previous planning cycle.
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12.1.18 South Oregon Coast Area

The South Oregon Coast load area includes the communities of Newport, Waldport, Florence, Reedsport,
Coos Bay, Coquille, Bandon, Myrtle Point, Gold Beach, Port Orford, and south to Brookings. The load area is
bounded by the north Oregon Coast to the north and the Salem-Albany and Eugene areas to the east and
north.
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The customers in this area include:

PacifiCorp (PAC)

Coos Curry Cooperative

City of Bandon

Douglas Electric Coop

Central Lincoln Public Utility District

The load area is served by the following major transmission paths or lines:

Lane-Wendson 230 kV line 2
Alvey-Fairview 230 kV line 1
Reston-Fairview 230 kV line 2
Fairview-Rogue 230 kV line 1

PAC Fairview-Isthmus 230 kV line 2
Santiam-Toledo 230 kV line 1
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South Oregon Coast Area

Local Generation and Load
There is no local generation in this area.

South Oregon Coast Area Load

Historical Five-Year Load Ten-Year Load Long-Term Annual Load
Peak Load 2022 2027 Growth Rate
(MW) MW) (MW) (%)
Summer Winter Summer Winter Summer Winter Summer Winter
250 476 245 425 249 434 0.3 0.4

Non-Wires Assessment

Transmission Planning along with the BPA agency team considers non-wires alternatives for reliability and
transmission service needs. BPA defines non-wires solutions as the broad array of alternatives, including but
not limited to, demand response, distributed generation, conservation measures, generation siting and
pricing strategies that individually or in combination delay or eliminate the need for upgrades to the
transmission system. If an area has a performance deficiency and a corrective action plan is identified within
the near or long-term planning horizon, the potential for non-wires alternatives to correct deficiency or defer
the date when a project is required to comply with the NERC Standards is considered. For an area with no
recommended project the potential for a non-wires measure to slow or flatten the load growth in the area
can defer the need for transmission reinforcements that may be identified in the future.

Proposed Plans of Service

Wendson 115 kV Bus Tie Breaker Addition

Description: This project adds a 115 kV bus tie breaker at Wendson Substation.
Purpose: This project improves operations and maintenance flexibility at Wendson.
Estimated Cost: $800,000

Expected Energization: 2021

Fairview 115 kV Reactor Additions
e Description: This project adds two 115 kV shunt reactors (approximately 25 MVAR each) at
Fairview Substation.
e Purpose: This project is required to maintain acceptable voltage schedules in the South Oregon
Coast area.
e Estimated Cost: $10,300,000
e Expected Energization: 2022

Toledo 69 kV and 230 kV Bus Tie Breaker Additions
e Description: This project adds a 69 kV bus tie breaker and a 230 kV bus tie breaker at Toledo
Substation.
e Purpose: This project improves operations and maintenance flexibility at Toledo.
e Estimated Cost: $4,800,000
e Expected Energization: 2023

Recently Completed Plans of Service
Lane-Wendson 115 kV Line 1 Upgrade
e Description: This project upgrades the Lane-Wendson 115 kV No. 1 line and maintains reliable
load service to the South Oregon Coast area.
e Purpose: This project is part of the wood-pole replacement program.
e Estimated Cost: $25,400,000 (Lines only), $35,000,000 (Total Project)
e Energization: 2018
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12.1.19 DeMoss/Fossil Area

This DeMoss/Fossil load area spans a portion of north central Oregon, including the communities of Maupin,
Tygh Valley, and Grass Valley. It encompasses Wasco and Sherman counties in Oregon.

o L
The' Dallets

The customers in this area include:

Wasco Electric Cooperative (WEC)
Columbia Basin Electric Cooperative
Columbia Power Cooperative Association
PacifiCorp

The DeMoss/Fossil load area is served by the following major transmission paths or lines:

™  From the north by the Big Eddy-DeMoss 115 kV line
™  From the west by the Big Eddy-Redmond 230 kV line (via WEC’s Maupin-Fossil 69 kV line)
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DeMoss/Fossil Area

Local Generation and Load
The local generation includes The Dalles Dam (2084 MW), Seawest’s Condon Wind (50 MW) and PaTu Wind

(10 MW).

DeMoss/Fossil Area Load

Historical Five-Year Load Ten-Year Load Long-Term Annual Load
Peak Load 2022 2027 Growth Rate
(MW) (MW) (MW) (%)
Summer Winter Summer Winter Summer Winter Summer Winter
29 44 23 32 24 32 0.9 0.0

Non-Wires Assessment

Transmission Planning along with the BPA agency team considers non-wires alternatives for reliability and
transmission service needs. BPA defines non-wires solutions as the broad array of alternatives, including but
not limited to, demand response, distributed generation, conservation measures, generation siting and
pricing strategies that individually or in combination delay or eliminate the need for upgrades to the
transmission system. If an area has a performance deficiency and a corrective action plan is identified within
the near or long-term planning horizon, the potential for non-wires alternatives to correct deficiency or defer
the date when a project is required to comply with the NERC Standards is considered. For an area with no
recommended project the potential for a non-wires measure to slow or flatten the load growth in the area
can defer the need for transmission reinforcements that may be identified in the future.

In order to keep peak load growth flat, a load reduction of approximately 0.3 MW per year would be
required. This area is unusual in that it is constrained by an oversupply of generation, rather than load. Load
growth in this area is actually beneficial to the transmission system. Loads in the area are a mix of residential
and agricultural — a breakdown of load types is not available. There is no known demand response or smart
grid projects in the area.

Proposed Plans of Service
There are no proposed projects for this area as this time.

Recently Completed Plans of Service

Fossil 69 kV Shunt Reactor (4 Mvar) Addition

e Description: This project adds a 69 kV shunt reactor (4 MVAR) at Fossil substation.
Purpose: This project is required to maintain voltage schedules in the local area.
Estimated Cost: $4,900,000
Energization: 2018

DeMoss 69 kV Shunt Capacitor (3.5 Mvar) Addition

Description: This project adds a 69 kV shunt capacitor (3.5 MVAR) at the DeMoss substation.
Purpose: This project is required to maintain voltage schedules in the local area.

Estimated Cost: $5,600,000

Energization: 2018
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12.1.20 Okanogan Area

This area includes the Okanogan Valley area of north central Washington including the communities of
Omak, Brewster, Bridgeport, Winthrop, Twisp, Pateros, Tonasket, and Okanogan.
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The customers in this area include:

Okanogan Public Utility District
Okanogan Cooperative

Douglas Public Utility District (Douglas)
Nespelem Valley Electric

Ferry County Public Utility District

GEEESE

The load area is served by the following major transmission paths or lines:

Chief Joseph-East Omak 230 kV line

Grand Coulee-Okanogan 115 kV line 2

East Omak Tap to the Grand Coulee-Foster Creek 115 kV line
Douglas Wells-Foster Creek 115 kV line

-8 NN
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Okanogan Area

Local Generation and Load

Generation serving this load area includes:

M Chief Joseph Dam (2,614 MW)
M Grand Coulee Dam (7,079 MW)
M  Wells Dam (851 MW)

Okanogan Area Load

Historical Five-Year Load Ten-Year Load Long-Term Annual Load
Peak Load 2022 2027 Growth Rate
(MW) (MW) (MW) (%)
Summer Winter Summer Winter Summer Winter Summer Winter
158 232 171 250 189 270 2.0 1.6

Non-Wires Assessment

Transmission Planning along with the BPA agency team considers non-wires alternatives for reliability and
transmission service needs. BPA defines non-wires solutions as the broad array of alternatives, including but
not limited to, demand response, distributed generation, conservation measures, generation siting and
pricing strategies that individually or in combination delay or eliminate the need for upgrades to the
transmission system. If an area has a performance deficiency and a corrective action plan is identified within
the near or long-term planning horizon, the potential for non-wires alternatives to correct deficiency or defer
the date when a project is required to comply with the NERC Standards is considered. For an area with no
recommended project the potential for a non-wires measure to slow or flatten the load growth in the area
can defer the need for transmission reinforcements that may be identified in the future.

Presently, there is no transmission reinforcement projects proposed in this area within the ten-year planning
horizon.

Proposed Plans of Service
There are no proposed projects for this area at this time.

Recently Completed Plans of Service
There are no projects that have been completed in this area since the previous planning cycle.
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12.1.21 Hood River/The Dalles Area

The Hood River/The Dalles area includes portions of northern Oregon and southern Washington along the
Columbia River Gorge. The area spans from Bonneville Dam to the west, to The Dalles Dam to the east. It
includes the communities of Cascade Locks, Hood River and The Dalles in Oregon and Stevenson, Carson,
White Salmon and Bingen in Washington.
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The customers in this area (and the communities they serve) include:

Klickitat County Public Utility District in White Salmon and Bingen
Skamania County Public Utility District in Stevenson and Carson
City of Cascade Locks in Cascade Locks

PacifiCorp in Hood River

Hood River Electric Coop in Hood River

Northern Wasco Public Utility District in The Dalles

USBR in The Dalles

G EEEE

The load area is served by the following major transmission paths or lines:

Bonneville Powerhouse 1 — Alcoa 115 kV line
Bonneville Powerhouse 1 — North Camas 115 kV line
Bonneville Powerhouse 1 - Hood River 115 kV line
Chenoweth 230/115 kV transformer

Big Eddy-Chenoweth 115 kV line

Big Eddy-The Dalles 115 kV line
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Hood River/The Dalles Area

Local Generation and Load
Generation serving this area includes:

USACE Bonneville Powerhouse 1 and 2 (1225 MW)
USACE The Dalles Powerhouse (2080 MW)

SDS Lumber Generation (10 MW)

Farmers Irrigation District Plant 2 (1.8 MW)

Hood River/The Dalles Area Load

Historical Five-Year Load Ten-Year Load Long-Term Annual Load
Peak Load 2022 2027 Growth Rate
(MW) (MW) (MW) (%)
Summer Winter Summer Winter Summer Winter Summer Winter
211 274 373 422 457 507 4.1 3.7

Non-Wires Assessment

Transmission Planning along with the BPA agency team considers non-wires alternatives for reliability and
transmission service needs. BPA defines non-wires solutions as the broad array of alternatives, including but
not limited to, demand response, distributed generation, conservation measures, generation siting and
pricing strategies that individually or in combination delay or eliminate the need for upgrades to the
transmission system. If an area has a performance deficiency and a corrective action plan is identified within
the near or long-term planning horizon, the potential for non-wires alternatives to correct deficiency or defer
the date when a project is required to comply with the NERC Standards is considered. For an area with no
recommended project the potential for a non-wires measure to slow or flatten the load growth in the area
can defer the need for transmission reinforcements that may be identified in the future. There are possibilities
for non-wires efforts in the load area. Energy efficiency (EE) would be a useful tool in a particular area to
offset constantly lowering voltages at a substation. EE measures could be catered to the large amount of
residential load in the area, as well as any commercial or industrial load. There is also the possibility of
demand management where peak load could be shifted to off-peak hours by commercial or residential
customers. In order to mitigate load growth due to residential load, approximately three MW of load per year
would have to be reduced by non-wires.

Presently, there is no transmission reinforcement projects proposed in this area within the ten-year planning
horizon.

Proposed Plans of Service
There are no proposed projects for this area at this time.

Recently Completed Plans of Service
There are no projects that have been completed in this area since the previous planning cycle.
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12.1.22 Pendleton/LaGrande Area

This area includes the eastern Oregon communities of Pendleton and La Grande. The Pendleton/La Grande
load area is located in northeastern Oregon and extends east to the Idaho border and north to the
Columbia River.
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The customers in this area include:

Oregon Trail Electric Cooperative
PacifiCorp

Umatilla Electric Cooperative

Columbia Power Cooperative Association
Columbia Basin Electric Cooperative

The load area is served by the following major transmission paths or lines:

M  From the east by the LaGrande-(IPC) North Powder 230 kV line
M  From the west by the McNary-Roundup 230 kV line
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Pendleton/LaGrande Area

Local Generation and Load

There is no generation inside the Pendleton/La Grande cut-plane. Horizon Wind Energy’s Elkhorn Wind Power
Project is adjacent to BPA’s Pendleton/La Grande study area.

The local generation in the area includes:

M Horizon’s Elkhorn Valley Wind Project (110 MW)

Pendleton/LaGrande Area Load

Historical Five-Year Load Ten-Year Load Long-Term Annual Load
Peak Load 2022 2027 Growth Rate
(MW) (MW) (MW) (%)
Summer Winter Summer Winter Summer Winter Summer Winter
146 139 151 143 150 142 -0.1 -0.1

Non-Wires Assessment

Transmission Planning along with the BPA agency team considers non-wires alternatives for reliability and
transmission service needs. BPA defines non-wires solutions as the broad array of alternatives, including but
not limited to, demand response, distributed generation, conservation measures, generation siting and
pricing strategies that individually or in combination delay or eliminate the need for upgrades to the
transmission system. If an area has a performance deficiency and a corrective action plan is identified within
the near or long-term planning horizon, the potential for non-wires alternatives to correct deficiency or defer
the date when a project is required to comply with the NERC Standards is considered. For an area with no
recommended project the potential for a non-wires measure to slow or flatten the load growth in the area
can defer the need for transmission reinforcements that may be identified in the future.

Presently, there is no transmission reinforcement projects proposed in this area within the ten-year planning
horizon.

Proposed Plans of Service
There are no proposed projects for this area at this time.

Recently Completed Plans of Service
There are no projects that have been completed in this area since the previous planning cycle.
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12.1.23 Walla Walla Area

The Walla Walla load area is located in southeastern Washington and northeastern Oregon. This area
includes the southeastern Washington city of Walla Walla and the southeastern Oregon community of Milton-
Freewater to the south.
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The customers in this area include:

City of Milton-Freewater

PacifiCorp (PAC)

Clearwater Power Co.

Columbia Rural Electric Association
Inland Power and Light

Umatilla Electric Cooperative

daEEEE

The load area is served by the following major transmission paths or lines:

PAC Wanapum-Walla Walla 230 kV line
PAC Wallula-Walla Walla 230 kV line
IPC Walla Walla- Hurricane 230 kV line
PAC Talbot-Walla Walla 230 kV line
Franklin-Walla Walla 115 kV line

Walla Walla-Tucannon River 115 kV line

cd el 5l 5l A A

The area has the following wind generating resources in the area:

™ NextEra Energy Resources Stateline Wind (92 MW)
M Vansycle Ridge Wind (25 MW)
M Puget Sound Energy Hopkins Ridge Wind (157 MW)
M Infigen Combine Hills Il Wind (63 MW)
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Walla Walla Area

Local Generation and Load

The local generation in this area includes:

M NextEra Energy Resources Stateline Wind (92 MW)
M Vansycle Ridge Wind (25 MW)
M Puget Sound Energy Hopkins Ridge Wind (157 MW)
M Infigen Combine Hills Il Wind (63 MW)

Walla Walla Area Load

Historical Five-Year Load Ten-Year Load Long-Term Annual Load
Peak Load 2022 2027 Growth Rate
(MW) (MW) (MW) (%)
Summer Winter Summer Winter Summer Winter Summer Winter
91 66 98 82 112 95 2.7 3.0

Non-Wires Assessment

Transmission Planning along with the BPA agency team considers non-wires alternatives for reliability and
transmission service needs. BPA defines non-wires solutions as the broad array of alternatives, including but
not limited to, demand response, distributed generation, conservation measures, generation siting and
pricing strategies that individually or in combination delay or eliminate the need for upgrades to the
transmission system. If an area has a performance deficiency and a corrective action plan is identified within
the near or long-term planning horizon, the potential for non-wires alternatives to correct deficiency or defer
the date when a project is required to comply with the NERC Standards is considered. For an area with no
recommended project the potential for a non-wires measure to slow or flatten the load growth in the area
can defer the need for transmission reinforcements that may be identified in the future.

Presently, there is no transmission reinforcement projects proposed in this area within the ten-year planning
horizon.

Proposed Plans of Service
There are no proposed projects for this area at this time.

Recently Completed Plans of Service
There are no projects that have been completed in this area since the previous planning cycle.
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12.1.24 Burley (Southern Idaho) Area

The Burley area is located in Minidoka and Cassia counties in south central Idaho. This area includes the
The area load is mostly

communities of Burley, West Burley, Riverton, Minidoka, Rupert, and Heyburn.

residential and irrigation. Loads peak during the summer due to the irrigation load component.

Craters of ¥
the
Moo ‘leIackfom
iNOL T
: Preserve |
LLENIAL Fort Hall
* Waygn i
Gooding lA!:lE-rdeen / Fort Hail IR ; | i
—— \Pocatello bt B aas
{3nf * Fo.
American Falls a0
Jerome Pt g Bancroft Afton
i Caribou | : . i
" w National |  Soda Springs
shl - Spake” Forest
_Twm alls. e By (L o !
e = N . Geofgetown
=] %, i _Dl:w\.'ns_-:,l A .
~ » 1
3 Albion
fps..lﬂf _Dakle’y Paris
Malad City ;
o wiooth 1
ational Cokeville
Forest = Preston & ;
lJacI.:pot_ B SI'ID;‘\'_U\i”E" q - -EEER --nE
i, 3 ' LN o5
_Rlchmond 89' g
g Tremnrigm_i_ .Logan
A Randolph
‘Brigham City,
Mlkins
Coche Notional Forest
Mmtn:silo Evanstomn™
i i Ogden e
Great Salt Ray 2" +
Jur Hill Air. Forc ey o ]
=93 .:,v.:J,_.,_g? £ Clearfield ‘!La-,.rmn L% _,W
The customers in this area include:
M Idaho Power
M Raft River Electric Coop
M Riverside Electric
M South Side Electric
M United Electric Coop
M Wells Rural Electric
M U.S. Bureau of Reclamation
M Burley Irrigation District
M East End Mutual
™ Farmers Electric
M The Cities of Albion, Burley, Declo, Heyburn, Rupert, and Minidoka
M This load area is served primarily by Idaho Power transmission facilities.
132
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Burley Area (Southern Idaho) Area

Local Generation and Load

Local generation in this load service area includes, Minidoka Power House (28 MW), Milner Power Plant (58
MW), and Bridge Geothermal (13 MW).

Burley Area Load

Historical Five-Year Load Ten-Year Load Long-Term Annual Load
Peak Load 2022 2027 Growth Rate
(MW) (MW) (MW) (%)
Summer Winter Summer Winter Summer Winter Summer Winter
188 154 207 147 213 150 0.6 0.4

Non-Wires Assessment

Transmission Planning along with the BPA agency team considers non-wires alternatives for reliability and
transmission service needs. BPA defines non-wires solutions as the broad array of alternatives, including but
not limited to, demand response, distributed generation, conservation measures, generation siting and
pricing strategies that individually or in combination delay or eliminate the need for upgrades to the
transmission system. If an area has a performance deficiency and a corrective action plan is identified within
the near or long-term planning horizon, the potential for non-wires alternatives to correct deficiency or defer
the date when a project is required to comply with the NERC Standards is considered. For an area with no
recommended project the potential for a non-wires measure to slow or flatten the load growth in the area
can defer the need for transmission reinforcements that may be identified in the future.

Presently, there is no transmission reinforcement projects proposed in this area within the ten-year planning
horizon.
Proposed Plans of Service

There are no proposed projects for this area at this time.

Recently Completed Plans of Service
There are no projects that have been completed in this area since the previous planning cycle.
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12.2 Transmission Needs by Paths

12.2.1 North of Hanford Path

Description
This path is located north of Hanford (NOH) substation between Hanford and Grand Coulee. The NOH path is
located in central Washington and is a bi-directional path with a north-to-south and south-to-north flow.

The NOH path north to south peak flow occurs with high Upper Columbia generation, high Mid-Columbia
generation, high I-5 Puget thermal generation, and/or high imports from Canada and lower levels on the
Lower Snake River and Lower Columbia River hydro generation. High north to south flow is typical in the late
spring and summer seasons. For thermal limitations the most critical season is summer, when facility ratings
are lower.

The NOH south to north flows are dependent on a number of factors: low or zero generation on the Upper
Columbia hydro, Grand Coulee pump loads in service, low Puget Sound area generation, and high south to
north exports to Canada. The primary season for high south to north flows on NOH is the in spring and lesser
often in the winter. The higher south to north flows is most common during light loads (off peak hours).

This path includes the following lines:

™ Grand Coulee-Hanford 500 kV line 1
™ Schultz-Wautoma 500 kV line 1
M Vantage-Hanford 500 kV line 1
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Proposed Plans of Service

No projects are proposed for this path at this time.

Recently Completed Plans of Service

Richland

. 2 Pormeroy
Five Corners

Dayton

Mnioatown

, Lewiston

There are no projects that have been completed for this path since the previous planning cycle.

Potential Long-Range Needs

There are none identified for this path at this time.
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12.2.2 California-Oregon AC Intertie WECC Path 66 Includes North of John Day

Description
The California-Oregon intertie (COl), identified as Path 66 by WECC, is the alternating current (AC) Intertie

between Oregon and California. It is a corridor of three roughly parallel 500 kV alternating current power lines
connecting to the grids in Oregon and California. The combined power transmission capacity is about 4800

megawatts from north to south.

The path includes the following lines:
™ Malin-Round Mountain 500 kV lines 1 and 2

M Captain Jack-Olinda 500 kV line
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Proposed Plans of Service

Slatt Series Capacitor Addition and Bakeoven Series Capacitor Upgrade

e This project involves adding a new 14 ohm series capacitor at Slatt Substation at the Slatt-
Buckley 500 kV line and upgrading the existing series capacitors at Bakeoven in both John Day -
Grizzly No. 1 and No. 2 500 kV lines by reducing the size from 25 ohms to 21.21ohms. This
California-Oregon Intertie(COI) project was initiated in response to line and load interconnection
requests in the Central Oregon area which impacts the COI.

e Estimated Cost: $16,500,000

e Expected Energization: 2019

Recently Completed Plans of Service
There are no projects that have been completed for this path since the previous planning cycle.

Potential Long-Range Needs
There are none identified for this path at this time.
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North of John Day WECC Path 73 Description

The North of John Day (NJD) WECC Path 73 is located north of John Day Substation in Oregon. The path
consist of six lines that run north to south through BPA’s transmission system between the Upper and Lower
Columbia river systems. The established rating of the NJD path is 8400 MW in the north to south direction. The
limit for the NJD path is a measure used to ensure the voltage stability performance of the transmission system
is adequate for high loading of the major Northwest to California paths simultaneously with high generation in
the northern part of the system. The limit ensures the California Oregon Intertie (COI) is served via generation
resources that are close to the COI path. The highest loading on the COI and NJD paths occurs during peak
summer load conditions when the paths are simultaneously heavily loaded due to air condition usage in
California and excess generation in the Northwest and Canada.

The path includes the following lines:

Raver-Paul 500 kV No. 1

Ashe-Marion 500 kV No. 2
Wautoma-Ostrander 500 kV No. 1
Ashe-Slatt 500 kV No. 2

Wautoma-Rock Creek 500 kV No. 1
Lower Monumental-McNary 500 kV No. 1
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There are no proposed projects for this path at this time.

Recently Completed Plans of Service
There are no completed plans of service for this path since the last planning cycle.

Potential Long-Range Needs

There are none identified for this path at this time.
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12.2.3 Pacific DC Intertie WECC Path 65

PDCI Description
The Pacific DC Intertie, identified as Path 65 by WECC, is the

direct current Intertie between Oregon and California and
consists of a 500 kV high voltage direct current (HVDC)
connection from BPA’s Celilo Substation in Oregon to the
Los Angeles Department of Water and Power’s (LADWP)
Sylmar Substation in California. This transmission line transmits
electricity from the Pacific Northwest to the Los Angeles
area using high-voltage direct current. The Intertie can
transmit power in either direction, but power flows mostly
from north to south. HVDC lines can help stabilize a power
grid against cascading blackouts, since power flow through
the line is controllable.

The path includes the following lines:

M 500 kV multi-terminal D.C. system between
Celilo and Sylmar

Proposed Plans of Service
There are no proposed projects for this path at this time.

Recently Completed Plans of Service
There are no projects that have been completed for this
path since the previous planning cycle.

Potential Long-Range Needs
There are none identified for this path at this time.
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12.2.4

West of Slatt Path Description

West of Slatt / West of John Day / West of McNary Paths

This path is located between Slatt and John Day Substations in Oregon. WOS is designed to protect the Lower
Columbia Basin area from high transfers caused by surplus generation of local wind, hydro and thermal
generation. WOJ is designed to protect for high transfers to Western Oregon load centers and to the northern
terminal of the Pacific DC Intertie caused by surplus generation of local wind and hydro. Both paths due to surplus
generation and are driven by commercial transfers instead of load service. WOS and WOJ can be impacted by
West of McNary (WOM) path flows as well, since all three paths usually peak in spring or summer generation surplus

conditions when commercial exports from the Pacific NW are high.

This path includes the following lines:
M Slatt-John Day 500 kV line 1
M Slatt-Buckley 500 kV line 1
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Proposed Plans of Service

There are no proposed projects for this path at this time.

Recently Completed Plans of Service
There are no recently completed plans of service for this path since the last planning cycle.

Potential Long-Range Needs

There are none identified for this path at this time.
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West of John Day Description

This path is located between John Day Substation and The Dalles Substation in Oregon. WOS is designed to
protect the Lower Columbia Basin area from high transfers caused by surplus generation of local wind, hydro and
thermal generation. WOJ is designed to protect for high transfers to Western Oregon load centers and to the
northern terminal of the Pacific DC Intertie caused by surplus generation of local wind and hydro. Both paths due
to surplus generation and are driven by commercial transfers instead of load service. WOS and WOJ can be
impacted by West of McNary (WOM) path flows as well, since all three paths usually peak in spring or summer
generation surplus conditions when commercial exports from the Pacific NW are high.

This path includes the following lines:

™ John Day-Big Eddy 500 kV line 1
™ John Day-Big Eddy 500 kV line 2
M John Day-Marion 500 kV line 1
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Proposed Plans of Service
There are no proposed projects for this path at this time.

Recently Completed Plans of Service
There are no recently completed plans of service for this path since the last planning cycle.

Potential Long-Range Needs
There are none identified for this path at this time.
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West of McNary Path Description

This path is located between McNary and Slatt substations in Oregon. The West of McNary (WOM) is an east

to west path that transfers power from Northeastern Oregon and Southeastern Washington, east of the c

ity

Arlington, to the California-Oregon Intertie (COI) at John Day substation, the Pacific DC Intertie (PDCI) at Big

Eddy substation and Northwest (NW) load centers west of the Cascade Mountains. The WOM path

is

spring/summer peaking as a result of late spring and early summer run off. WOM path flow peaks when the
following plants have high outputs: McNary and. Lower Snake River hydro; thermal plants at Coyote Springs,

Calpine, Hermiston and Goldendale; and wind plants at Jones Canyon, Walla Walla and Central Ferry.
This path includes the following lines:

Coyote Springs-Slatt 500 kV line 1
McNary-John Day 500 kV line 2
McNary-Ross 345 kV line 1

Jones Canyon-Santiam 230 kV line 1
Harvalum-Big Eddy 230 kV line 1
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Proposed Plans of Service
There are no proposed projects for this path at this time.

Recently Completed Plans of Service
There are no recently completed plans of service for this path since the last planning cycle.

Potential Long-Range Needs
There are none identified for this path at this time.
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12.2.5 Raver to Paul Path

Description

The Raver-Paul (RP) path is located east of Tacoma, WA and spans from near Covington, WA to Centralia,
WA. The critical facilities in the area are the Raver, Paul, Covington, Tacoma, Olympia, and Satsop
substations. This path is located between Raver and Paul Substations in western Washington. The generation
projects in this area are the Centralia, Fredrickson LLP, Fredrickson PSE, Grays Harbor, and Chehalis thermal
generation projects. In addition, the Fredonia and Whitehorn generation projects impact the area. The load
in this area is a mixture of industrial, commercial, and residential loads in Covington WA, Tacoma WA,
Olympia WA, and the Olympic Peninsula.

During late spring and early summer conditions, large amounts of hydro generation on-line in the Northwest
and Canada, with moderate loads in the Northwest can occur simultaneously with -5 Corridor thermal
generation off-line due to maintenance schedules and economic factors.

This path includes the following line:

M Raver-Paul 500 kV Line 1

The customers in the area include:

M Puget Sound Energy (PSE)
™ Tacoma Power
M Mason County #1 & #3 PUDs
M Jefferson County PUD
M Clallam County PUD
M City of Port Angeles
™ Grays Harbor PUD
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Proposed Plans of Service

South Tacoma - St. Clair 230 kV Line Upgrade.
e When the St. Clair 230 kV substation was energized in the summer of 2014, the South Tacoma-
Olympia 230 kV line was resurveyed and four spans where de-rated from100 C MOT to 80 C MOT.

This project will resag the four limiting spans of the South Tacoma - St. Clair 230 kV line from 80
deg. C MOT to 100 deg. C MOT.

e Expected energization is 2020.

Raver 500/230 kV Transformer Addition

e This project originally had a proposed energization date of 2016, but energization has been
delayed due to land acquisition issues. The project is currently in the execution phase. See the
Seattle - Tacoma - Olympia area for additional information.

e Expected Energization: 2020

Recently Completed Plans of Service
There are no projects that have been completed in this area since the previous planning cycle.

Potential Long-Range Needs

Centralia Unit No. 2 Re-termination

e The Centralia Unit No. 1 is planned to retire in 2020. Re-terminating BPA Unit No. 2 into its bay will
eliminate a limiting breaker failure for the path. It is not required to meet the NERC Reliability
Planning Standard, but it will increase operational flexibility.

e Expected energization is 2020/2021.
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12.2.6 Paul to Allston and South of Allston Paths

Paul to Allston Path Description

The Paul-Allston (P-A) path is located along the I-5 Corridor west of the Cascade Mountains and spans from near
Alston Oregon to Sherwood Oregon. The main grid facilities located in this area are the Allston, Keeler, and Pearl
substations. The Southwest Washington and Northwest Oregon load service area includes the cities of Portland,
Oregon and Vancouver, Washington, which include high concentrations of industrial, commercial, and residential
load. The P-A path is bi-directional (north-to-south and south-to-north).

This path includes the following lines:

M Napavine-Allston 500 kV line
™ Paul-Allston 500 kV line
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Proposed Plans of Service

Holcomb-Naselle 115 kV Line Upgrade

e This project will rebuild several spans to increase the line rating. The need date for this project is
2017. However, the expected energization date has been delayed due to wildlife mitigation
requirements. The interim bridge measure currently in place is two special over current relays
that will open either the Holcomb or Naselle end of the line based on the continuous rating of
the line and which line section overloads first. The interim measure is sufficient for all conditions,
but will result in non-consequential loss of local load for some contingencies as allowed by the
Transmission Planning Standards.

e Expected Energization: 2021.

Recently Completed Plans of Service
There are no recently completed plans of service for this path since the last planning cycle.

Potential Long-Range Needs
There are none identified for this path at this time.
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South of Allston WECC path 71 Description

The South of Allston (SOA) path is located along the I-5
Corridor west of the Cascade Mountains and spans
from near Alston Oregon to Sherwood Oregon. The
main grid facilities located in this area are the Allston,
Keeler, and Pearl substations. The Southwest
Washington and Northwest Oregon load service area
includes the cities of Portland, Oregon and Vancouver,
Washington, which include high concentrations of
industrial, commercial, and residential load.

This path includes the following lines:

Keeler — Allston 500-kV

Trojan — St. Marys 230-kV (PGE)
Trojan — Rivergate 230-kV (PGE)
Ross — Lexington 230-kV (rev)

St. Helens — Allston 115-kV

Merwin - St. Johns 115-kV (PACW)
Seaside - Astoria 115-kV (PACW)
Clatsop 230/115 kV (rev)

- B R R ERE

The highest flow across the SOA path occurs during
peak summer load conditions combined with high
north-to-south transfers from Canada through the
Northwest to the Puget Sound, Portland, and California
load areas. The high north to south flows occur due to
excess generation in Canada and the Northwest and
high energy demands in the Northwest and California.

Proposed Plans of Service
There are no proposed projects for this path at this time.

Recently Completed Plans of Service
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There are no recently completed plans of service for this path since the previous planning cycle.

Potential Long-Range Needs

Keeler 500 kV Reconfiguration & Breaker Additions

e This BPA project will reconfigure the existing Keeler 500 kV ring bus into a breaker-and-a-half

configuration by adding several new 500 kV breakers and re-terminating existing lines.

e Expected energization is beyond 2023.

Keeler-Rivergate 230 kV Line Upgrade

e This BPA project will increase the rating of the line. This project was identified as a beneficial upgrade
to increase Operational and Maintenance flexibility for deeper contingency or extreme events.

e Expected energization is beyond 2023.

Keeler 500/230 kV No. 2 Transformer Addition

e This BPA project will add another 500/230 transformer bank at Keeler Substation, and will utilize one of

the new bay positions created by the Keeler 500 kV Reconfiguration project.

e Expected energization is beyond 2028.
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12.2.7 West of Cascades South WECC Path 5

The West of Cascades South path spans the Cascade Mountains in southern Washington and Northern Oregon,
serving the Willamette Valley and Southwest Washington (WILSWA). The main grid facilities for this path include
Marion, Ostrander, Knight, John Day, Wautoma, and Big Eddy substations. The Wilamette Valley, Northwest
Oregon, and Southwest Washington load service areas (WILSWA area) includes the cities of Portland, Vancouver,
Eugene and Salem with high concentrations of commercial and residential load. The WOCS path only flows in the
east-to-west direction.

This path includes the following lines:

Big Eddy-Ostrander 500-kV (BPA)
Knight-Ostrander 500 kV (BPA)
Ashe-Marion 500 kV (BPA)
Buckley-Marion 500 kV (BPA)

John Day-Marion 500 kV (BPA)
McNary-Ross 345 kV (BPA)

Jones Canyon-Santiam 230 kV (BPA)
Big Eddy-Chemawa 230 kV (BPA)
Big Eddy-McLoughlin 230 kV (BPA)
Big Eddy-Troutdale 230 kV (BPA)
Midway-N. Bonneville 230 kV (BPA)
Round Butte-Bethel 230 kV (PGE)

- B R RRRRERRERE

The highest flows across WOCS occurs during peak summer and winter load conditions in the WILSWA area
combined with high generation east of the Cascade Mountains including hydro, wind, and thermal plants.

Proposed Plans of Service
There are no proposed projects for this path at this time.

Recently Completed Plans of Service
There are no recently completed plans of service for this path since the last planning cycle.

Potential Long-Range Needs

Pearl-Sherwood 230 kV Corridor Reconfiguration

e Split the existing BPA/PGE Pearl-Sherwood No.1 and 2 230 kV jumpered circuits and terminate

them into separate bays at Pearl and Sherwood.

e Split the existing BPA/PGE Pearl-Sherwood-Mcloughlin 230 kV 3-terminal line into a new Pearl-
Sherwood No. 3 230 kV line and a new Pearl-Sherwood-Mcloughlin 3 terminal line.
This will be a joint project with PGE
Eliminates P1 outage (re-categorized as P7)
Alleviate PGE Sherwood 230 kV line overloads during K-P south-to-north stress conditions
Expected energization is beyond 2027.

Keeler 500 kV Substation Reconfiguration
e Eliminates critical contingency Keeler Breaker failure: (Allston-Keeler & Pearl-Keeler 500 kV),
primarily benefits Portland Load service and SOA Path TTC.
e This project will reconfigure the existing Keeler 500 kV ring bus into a breaker-and-a-half layout by
adding several new breakers and re-terminating existing lines.
e Expected energization is beyond 2027.
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12.2.8

Northern Intertie / North of Echo Lake Path / South of Custer Path

All three paths are influenced by northwest Washington load areas, specifically the total loads and
generation dispatches within the Puget Sound load areas (Seattle/Tacoma, Olympic Peninsula, and SW
Washington Coast/Aberdeen). South-to-north conditions are most critical in the winter when local loads are
the highest and exports to Canada are high; north-to-south conditions are most critical in the spring and
summer when thermal facility ratings are at their lowest, imports from Canada are high, and local PSA

generation is high.

Major customers in the Puget Sound include Puget Sound Energy (PSE), Seattle City Light (SCL), Snohomish
PUD (SNPD), and Tacoma Power (TPU). Congestion in the PSA has been an issue for decades, thus several
Puget Sound Area/Northern Intertie (PSANI) reinforcements were developed jointly between Seattle City
Light, Puget Sound Energy and BPA in 2011 as a result of the Columbia Grid Puget Sound Area Study Team

(PSAST).
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Northern Intertie — Northwest to British Columbia WECC Path 3

The Northwest to British Columbia WECC Path 3, also known as the Northern Intertie, is between the United States
and Canada. Bonneville delivers power to Canada over the Northern Intertie, which includes lines and substations
from Puget Sound north to the Canadian border. It has a western and an eastern component and is bi-directional
path that is dictated by import and export schedules from Canada. Several Puget Sound Area/Northern Intertie
(PSANI) reinforcements were developed jointly between Seattle City Light, Puget Sound Energy and BPA in 2011 as
a result of the Columbia Grid Puget Sound Area Study Team (PSAST). The Northern Intertie (NI) on the west side is a
bi-directional path and flows are driven by import and export schedules from Canada.

This path includes the following lines:

Western Component:
M Custer (BPA)-Ingledow (BCTC) 500 kV No. 1
™ Custer (BPA)-Ingledow (BCTC) 500 kV No. 2

Eastern Component:
M Boundary (BPA)-Waneta (TECK) 230 kV
™ Boundary (BPA)-Nelway (BCTC) 230 kV

N e

Proposed Plans of Service

Monroe 500 kV Line Re-terminations
e Description: This project reconfigures Monroe Substation by developing a new 500 kV bay
and re-terminating the Custer and Chief Joseph 500 kV lines.
e Purpose: This project will increase reliability and capacity on the Northern Intertie.
e Estimated Cost: $7,300,000
e Expected Energization: On Hold

Raver 500/230 kV Transformer (PSANI)

e Description: This project adds a 1300 MVA, 500/230 kV transformer at Raver Substation. This
project is part of the overall Puget Sound Area/Northern Intertie (PSANI) Regional
Reinforcement Plan. This is a joint project between participating utilities in the Puget Sound
area.

e Purpose: This project is required to support load growth in the Puget Sound area.

e Estimated Cost: $30,000,000 (Transformer), $52,000,000 (Total Project)

e Expected Energization: 2020

Recently Completed Plans of Service
There are no recently completed plans of service for this path since the last planning cycle.

Potential Long-Range Needs
There are none identified for this path at this time.
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North of Echo Lake Path Description

North of Echo Lake (NOEL) path is a south-to-north path that connects the central Puget Sound Area (PSA). This
path includes the following lines:

This path is located north of Echo Lake Substation in the Puget Sound area of Washington.

This path includes the following lines:

M Echo Lake-Maple Valley 500 kV lines 1 and 2
™ Echo Lake-Snoking-Monroe 500 kV line
M Covington-Maple Valley 230 kV line 2

wcatus 1 g BE
Harbor ) €j Fr Beaux Arts
e X Village -
NORTHREACON Eastgate
Fall City
Mercer 5 Tokul
RARE Island
s
Ed Newcastle N L8 Einieearoa
= Ak lssaguah < Snoqualmie
@
“an ) Mount Si
rs = i
Bryn Mawr 5= Upper Prestan
£k it b < Tiger Mountmin b Bend
Boulevard Park  Skyway & East Renton - Skcno Lake Supsbifigheen
Highlands \
[ ]
ahurst Riverton Reggon x
Heights”™ Tl Mlormant Riverbend -
L5}
a AIRWDOD
SeaTac hermstog Cedar Falls
Hobart
w
Des Moines |
Z
E? Maple Valley
¥ 3
FOOINES Kent
o 3 Trude Selleck
9 ;
it i Covinl jton Summit
Redondo Thomas ;
(] Moun
[ T
1T Ly Lea Hill
Palmer
Auibum Black Diamond
5 336th =
GREEM VALLEY Lemolo
Algona Cumberfand

Proposed Plans of Service
There are no proposed projects for this path at this time.

Recently Completed Plans of Service
There are no recently completed plans of service for this path since the last planning cycle.

Potential Long-Range Needs
There are none identified for this path at this time.
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South of Custer Path Description
South of Custer (SOC) is a north-to-south path that connects the northern PSA. This path is located south of Custer

Substation in the Bellingham area of Washington State.

This path includes the following lines:

M Monroe-Custer 500 kV lines 1 and 2
M Custer-Belingham 230 kV line 1
M Custer-Murray 230 kV line 1

Proposed Plans of Service
There are no proposed projects for this path at this time.

Recently Completed Plans of Service
There are no recently completed plans of service for this path since the last planning cycle.

Potential Long-Range Needs
There are none identified for this path at this time.
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12.2.9 West of Cascades North WECC Path 4

Description

The West of Cascades North (WOCN) Path spans the northern Cascades Mountain range in Washington State. It
connects generation hubs on the Columbia River in eastern Washington to load centers in Puget Sound and
western Washington. Itis comprised of system elements owned by BPA and PSE, and only flows in the east-to-west
direction.

This path consists of the following transmission lines:

Chief Joseph-Monroe 500 kV line (BPA)

Schultz-Raver #1, #3, and #4 500 kV lines (BPA)
Schultz-Echo Lake 500 kV line (BPA)

Chief Joseph-Snohomish #3 and #4 345 kV lines (BPA)
Rocky Reach-Maple Valley 345 kV line (BPA)

Grand Coulee-Olympia 287 kV line (BPA)

Rocky Reach-Cascade 230 kV line (PSE)

Bettas Road-Covington 230 kV line (BPA)

R

Proposed Plans of Service
There are no proposed plans of service for this path at this time.

Recently Completed Plans of Service
There are no recently completed plans of service for this path since the last planning cycle.

Potential Long-Range Needs

e Schultz-Raver 3 and 4 Reconductor and Series Capacitors. Expected Energization is beyond
2028.
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12.2.10 West of Hatwai Path / Montana to Northwest WECC Path 8 / West of Lower Monumental Path

West of Hatwai WECC Path 6 Description
This path is located between northern Idaho (Lewiston area) and eastern Washington. The highest flows on
this path typically occur east to west during light load periods in late spring and early summer.

This path includes the following lines:

BPA Lower Granite - BPA Hatwai 500 kV line

BPA Grand Coulee - BPA Bell 230 kV lines 3 and 5
BPA Grand Coulee - BPA Bell 500kV

BPA Grand Coulee - BPA Westside 230 kV line
BPA Creston — BPA Bell 115 kV line

PacifiCorp Dry Creek — Talbot 230 kV line

Avista North Lewiston — Tucannon River 115 kV line
Avista Harrington — Odessa 115 kV line

Avista Lind - Avista Roxboro 115 kV line
PacifiCorp Dry Gulch 115/69 kV line

Coiville Ingran Kessrvation sanapoint

Glacier Peak
Wildermess. Nespelem Clark Fork

unt Baker-Snogualmie

I Pat
Natronal Forest ateros

Hridgeport

Wenatchee National Farest ALkl Darr
A - Spokare |7
Marisan arand Coulee Substation
‘o Chelan
Mansfield
-
itk Coeur d Mege National Farest
EHBStaligl . coeur dalene
Davenport. Fairchild *Y s3PORE - -
Leavenworth e Ly 4 ; e
] A . Kellagg
s, Harrington s Eney 74
. Rieqatchse o Cozur d'Alent LR,
.
Odesza A St Maries
= # 108
e Quincy ., i
Cle Elum A2 las)
. Mases Lake Ritfville Saint Jae National Forest
< i - 5t John
~ - : St Joe Mational Farest
Steptoe
Warden Lipd” i
e dyal City JI Eis,
ark Othella La Crosse
: { Deary
pashilicrey Pullman | Moscow
e i

Connell
- Clearwater

= i
“Luwer Granite Substation

Pomeroy « Orofina Pierce
= | o lewiston %
‘Whita Swan Toppenishs, 3 Hatwa\\. Egu,tlstatlmﬁlr
) S Daytog : Ak
= Waitsburt
- 2 Craigmont MNezperce

L Yokama [ndion Reservation Grarithibw
: Tz tmatilla == Selin
& ol Mational Forest S 112} s

Walla Walla Kooskia® -

Touchet . Cnm:lnwnm:!
Milton-Freewater Grangewilla

! Flora 1

Proposed Plans of Service
There are no proposed projects for this path at this time.

Recently Completed Plans of Service
There are no recently completed plans of service for this path since the last planning cycle.

Potential Long-Range Needs
There are none identified for this path at this time.
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Montana to Northwest WECC Path 8 Description

This path is the intertie between Montana and the Northwest. It includes Northwestern Energy, Avista and BPA
lines. The highest flows on this path typically occur east to west during light load periods from mid-summer to
early spring.

This path includes the following lines:

™ BPAKerr - BPA Kalispell 115 kV line
™ BPA Broadview — BPA Garrison 500 kV line 1
™ BPA Broadview - BPA Garrison 500 kV line 2
™ BPA Mill Creek - BPA Anaconda 230 kV line
™ BPA Placid Lake - BPA Hot Springs 230 kV line
M Northwestern Thompson Falls — Avista Burke 115 kV line
™ Northwestern Crow Creek —Avista Burke 115 kV line
™ Northwestern Rattlesnake 230/161 kV transformer
™ Northwestern Mill Creek — Garrison 230 kV line
™ Northwestern Ovando — Garrison 230 kV line
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Proposed Plans of Service
There are no proposed projects for this path at this time.

Recently Completed Plans of Service
There are no recently completed plans of service for this path since the last planning cycle.

Potential Long-Range Needs
There are none identified for this path at this time.
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West of Lower Monumental Path Description

This path is between Lower Monumental and McNary Substations. Historically, flow on the West-of-Lower
Monumental path (WOLM) peaks during the late spring/early summer (May/June) time frame during spring
run-off for both on and off-peak hours.

This path includes the following lines:

™ Lower Monumental-Ashe 500 kV line
™ Lower Monumental-Hanford 500 kV line
M Lower Monumental-McNary 500 kV line
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Proposed Plans of Service
There are no proposed projects for this path at this time.

Recently Completed Plans of Service
There are no recently completed plans of service in this path since the last planning cycle.

Potential Long-Range Needs
There are none identified for this path at this time.

Bonneville Power Administration | Transmission Planning | Transmission Needs 153



This page is intentionally left blank.

Bonneville Power Administration | Transmission Planning | Transmission Needs

154



13. Research and Development

The Bonneville Power Administration (BPA) Technology Innovation Office (TI) manages the Agency’s strategic
approach to research and development (R&D). Recognizing that both flexibility and structure are integral to
managing innovation and research, Tl pioneered its approach to R&D in 2005, starting small, then learning and
continuously improving. A decade later, the approach is highly refined, leading to R&D initiatives that align with
BPA's strategic objectives and consistently:

e Improve BPA’s finances by enabling technologies that reduce costs or increase revenues
o Clarify the business case and operational benefits of modernizing BPA
e Prepare BPA for vast changes the electric industry is experiencing

A disciplined approach to technology research and development helps BPA respond proactively to the rapidly
changing utility industry environment. Through effective research management practices, BPA’s Technology
Innovation Office brings tangible benefits to BPA’s transmission system operations, the power operations of thirty-
one federally-owned hydroelectric dams in the region, and to BPA’s energy efficiency and demand response
teams.

BPA funds an R&D program with an annual budget of approximately $15 million, which is about .05 percent of
Agency revenues. While short of the 3.5 percent average across all U.S. industries, this amount is significantly
higher than the electric utility average for such investments. With these funds BPA is demonstrating how a
disciplined approach involving a well-articulated system of systems can deliver values. These systems - road
mapping, portfolio management, project management, and technology transfer — are fundamental, but equally
important is collaboration with other innovators such as electric utilities, national laboratories, technology
developers, research universities, nonprofits and vendors. This collaboration has led to millions of dollars in savings
to BPA through avoided costs, operational improvements, and increased efficiencies.
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13.1 BPA’s R&D Portfolio

BPA's Technology Innovation program includes an annual cycle of funding based on BPA's Strategic Plan and
complementary power and transmission strategic plans. Technology Innovation's R&D Portfolio objectives match
the Strategic Plan goals of strengthening financial health; modernizing assets and operations; supporting
competitive power products and services; and meeting Transmission customer needs efficiently and reliably.

During February’s annual Winter Session, the research agenda is established for the coming year’s R&D portfolio.
The agenda is informed by internal and external subject matter experts. It is approved by BPA executives based
on recommendations of the Technology Innovation Council.

In April, a funding opportunity announcement is posted for new projects. After technical reviews of the proposals,
the Tl Council recommends projects for inclusion in the following fiscal year’s portfolio.

The projects, which span across various technologies, time horizons, risk/reward profiles, cost concerns and other
needs, are expected to produce direct financial benefits to BPA, and through BPA, deliver value to the Northwest
electric power system.

2018 Technology Innovation Portfolio by Investment Category
and Percent of Total Budget

Transmission
33%

" Demand
Response
9%

13.2 Technology Roadmaps

BPA’s research agenda is guided by a process that identifies the agency’s key business opportunities and
challenges, along with barriers standing in the way of responding to them, and then pinpoints technologies with
the potential to overcome the batrriers. This process includes the development of technology road maps, which
provide a framework to plan and coordinate technology developments so the agency can focus its research,
development, and demonstration (RD&D) investments in areas that deliver the most value to the agency and its
stakeholders.

Bonneville Power Administration | Transmission Planning | Research and Development 156



13.3 Technology Innovation Projects

TIP 348 Measurement-Based Voltage Stability Assessment

TIP 0348 utilized an innovative process to compete amongst three prominent researchers algorithms to construct
Thevenin’ s Equivalent to produce measurements-based (PMU) voltage stability assessments for selected
portions of the BPA Transmission System. Based on these results, BPA entered into a partnership with Pacific
Northwest National Laboratories (PNNL) to integrate these algorithms into the PMU data engineering study
workstation platform to expand analysis and evaluation. A full evaluation will be completed at the TIP closing,
scheduled for the end of FY18. TIP 0348 is expected to conclude at end of fiscal year 2018.

TIP 349 Power Oscillation Baselining

In the last 7 years, BPA has greatly improved visibility and understanding of power oscillations, deployed
situational awareness applications in its control rooms and researched methods for damping power oscillations.
This project advanced the Technology Readiness Level, integrate and bring into production environment
engineering applications for: 1) early detection of oscillations due to equipment failures and 2) baselining
application of wide-area oscillatory activities with respect to system condition for identification of oscillation
damping risks. TIP 0349 delivers an engineering workstation application to analyze oscillatory events on the BPA
Transmission system, as well as other events of interest, captured in the BPA PMU Network. TIP 0349 is expected to
conclude at the end of fiscal year 2018.

TIP 050 Power Plant Monitoring Center
The goal of TIP 0350 is to develop and demonstrate an integrated system for monitoring power plant dynamic
performance and model validation. TIP 0350 is expected to conclude the end of fiscal year 2018.

TIP 362 Assessment of Maturity and Technology Readiness of Power Flow Control Solutions for Congestion
Management Problems

BPA is performing an R&D project intended to develop an understanding of the maturity and technology
readiness of various power flow control technologies. EPRI’s role is to support BPA with reviewing technical
reports and papers, conducting interviews with equipment manufacturers and I1SOs/utilities with experience in
power flow control, conduct site visits, developing metrics for evaluating effectiveness of technologies, and
preparing technical reports. To date, the Project Team completed all Tasks, including an extensive survey of
candidate Power Flow Devices and analysis of applicability for possible installation at select BPA Transmission
system facilities as well as extensive modeling of the predicted performance of the devices to help alleviate
system congestion by re-directing power flows. A Workshop is scheduled for 3 August 2018 at the BPA Rates
Hearing Room to discuss results and to plan Next Steps. TIP 362 is scheduled to complete at the close of fiscal
year 2018.

TIP 371 Load Composition Analysis and Monitoring

BPA Transmission plans to leverage expertise of BPA Energy Efficiency team to develop a better Load
Composition Model and to improve associated data sets. This project would build on and validate the
composite load model. The work includes development of load composition data sets, collection of load
disturbance data, and model development and validation. This work supports reliable and economic operation
of the power system. TIP 0371 is in the process of extensive re-scoping. Preliminary results developed in partnership
with the SLAC Laboratory led BPA Researchers to conclude that we may have sufficient internal expertise to
move the research internally. In addition, a two-pronged approach is under consideration that simultaneously
pursues both 'bottom up' and top-down' characterization of loads on the BPA system.

TIP 299 Synchrophasor Linear State Estimator and PMU Data Validation and Calibration
This project explored development and implementation of data mining and validation tools for the incoming
synchrophasor data. TIP 0299 was completed in September of 2017.

TIP 303 Power Frequency Control

The project developed technical solutions for BPA to meet the emerging NERC Standards in the area of
frequency responsive reserves and software applications to track frequency response performance of
individual generators so their response characteristics can be correctly represented as required by the
approved NERC MOD-027 Standard, TPL-001-2 Standard and upcoming MOD-B standards. The project as
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developed technical solutions to rebalance frequency response in the Western Interconnection, reducing
transient stress on the California — Oregon Intertie and North of John Day paths. Studies evaluated the
reliability implications of Reliability Based Controls (RBC) operation, as well as other approaches to meet the
objective of reducing “MWs traveled” generators by BPA generating fleet and thereby reduce mechanical
stress and degradation on hydro generators. TIP 313 was completed in September of 2017.

TIP 352 Phasor-Driven Tool for Adaptive Stability Model Calibration using GE PSLF

The work leveraged Alstom’s Phasor Analytics platform to develop capabilities to facilitate the validation and
calibration of stability models used in GE PSLF. Innovative methodologies were developed, implemented and
tested on this platform for adaptive model calibration using disturbance data recorded by PMUs. TIP 352 was
completed as of February 2018.

TIP 362 Assessment of Maturity and Technology Readiness of Power Flow Control Solutions for Congestion
Management Problems

BPA is performing an R&D project intended to develop an understanding of the maturity and technology
readiness of various power flow control technologies. EPRI’s role is to support BPA with reviewing technical
reports and papers, conducting interviews with equipment manufacturers and ISOs/utilities with experience in
power flow control, conduct site visits, developing metrics for evaluating effectiveness of technologies, and
preparing technical reports. To date, the Project Team completed all Tasks, including an extensive survey of
candidate Power Flow Devices and analysis of applicability for possible installation at select BPA Transmission
system facilities as well as extensive modeling of the predicted performance of the devices to help alleviate
system congestion by re-directing power flows. A Workshop is scheduled for 3 August 2018 at the BPA Rates
Hearing Room to discuss results and to plan Next Steps. TIP 362 is scheduled to complete at the close of fiscal
year 2018.

The Technology Innovation 'Closing Project Brief' can be found at:
https.//www.bpa.gov/Doing%20Business/Technologylnnovation/Pages/RD-Archive.aspx
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14. Appendix
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14.1 List of Projects by Load Service Area

List of Projects by Load Service Area

Project Title l\F; L?\jﬁocetr Status F:Fs)g r(f/tiig Esticr;ﬁoasted
Date
1 Seattle — Tacoma - Olympia
Monroe-Novelty 230 kV Line Upgrade P02367 Scoping R 2020 $1,000,000
Raver 500/230 kV Transformer (PSANI) P00094 In Execution R 2020 $30,000,000
Tacoma 230 kV Series Bus Sectionalizing Breaker P02401 TBD R 2021 $800,000
Tacoma 230 kV Bus Tie Breaker P02401 TBD O&M 2021 $1,500,000
2 Portland
Keeler 500/230 kV Transformer Re-termination P02227 In Execution R 2018/2019 $2,300,000
Carlton Upgrades P01367 Design O&M 2020 $4,400,000

3 Vancouver

4 Salem - Albany

Salem -Chemawa 115 kV Line Disconnect Switches P02491 In Execution R 2019 $1,000,000
5 Eugene

Alvey-Lookout Point No. 1 and 2 Transfer Trip Addition P03258 Draft R 2019 $200,000

Alvey 115 kV Bus Sectionalizing Breaker Addition P02250 Design O&M 2021 $9,300,000
6 Olympic Peninsula

Kitsap 115 kV Shunt Capacitor Modification P01443 TBD R 2021 $4,000,000
7 Tri-Cities

McNary-Paterson Tap 115 kV Line P02364 Scoping R 2020 $1,000,000

Richland-Stevens Drive 115 kV Line P02365 Initiation R 2022 $4,000,000

Jones Canyon 230 kV Shunt Reactor Addition P00841 TBD R TBD TBD
8 Longview

Longview 230/115 kV Transformer Addition P02281 Draft R 2021 $8,000,000

Longview 230 kV Bus Sectionalizing Breaker Addition TBD TBD R 2021 $1,500,000

9 Mid-Columbia

Columbia 230 kV Bus Tie and Sectionalizing Breaker

Addition P00076 In Execution o&M 2019 $2,100,000

LI\Jlt(;irtt;)ern Mid-Columbia Area Reinforcement (Joint PO0076 In Execution R 2019 $6.500,000
10 Central Oregon — Alturas

La Pine 115 kV Circuit Breaker Additions P02467 Design O&M 2020 $280,000
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11

12

13

14

15

16

17

18

19

20

21

22

23

24

O&M

TSR

WPRP

SPRP

Southwest Washington Coast
Holcomb-Naselle 115 kV Line Upgrade
Spokane - Colville - Boundary
Centralia — Chehalis

Silver Creek Substation Reinforcements
Northwest Montana

Southeast Idaho - Northwest Wyoming

Palisades-Snake River Transfer Trip Addition

Hooper Springs Substation & Line Looping to Lower
Valley Energy

Spar Canyon 230 kV Reactor Addition
Lost River 230 kV Breaker Addition

North Idaho

Libby FEC 115 kV Shunt Capacitor Replacement /
Restoration

North Oregon Coast

South Oregon Coast

Wendson 115 kV Bus Tie Addition

Fairview 115 kV Reactor Additions

Toledo 69 kV and 230 kV Bus Tie Breaker Addition
DeMoss - Fossil

Okanogan

Hood River — The Dalles

Pendleton - La Grande

Walla Walla

Burley (in Southern Idaho)

Reliability

Discretionary

Operations and Maintenance
Transmission Service Request
Wood Pole Replacement Program

Steel Pole Replacement Program

P02261

P01092

P03256

TBD

P02306

P02264

P02366

P02230

P01465

P02230
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In Execution

Scoping

Draft
TBD
Draft

Draft

TBD

TBD

Authorization

TBD

WPRP

Oo&M

o&M

Oo&M

Oo&M

2021

2020

2019

2020

2021

2022

2023

2021

2022

2023

$11,800,000

$2,200,000

$200,000
TBD
$2,200,000

$2,800,000

$1,500,000

$800,000
$10,300,000

$4,800,000
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14.2 List of Projects by Path or Intertie

List of Projects by Path or Intertie

Expected In-

Service Date Estimated Cost

Project Title

1 North of Hanford Path
2 California to Oregon AC Intertie WECC Path 66 —North of John Day

Slatt Series Capacitor Addition and Bakeoven Series Capacitor

Upgrade. COl 2019 $16,500,000
3 Pacific DC Intertie WECC Path 65
4 West of Slatt — West of John Day — West of McNary Path
5 Raver to Paul Path
Raver 500/230 kV Transformer (PSANI) R-P 2020 See Above
South Tacoma - St. Clair 230 kV Line Upgrade R-P 2020 -
Centralia Unit No. 2 Re-termination R-P 2020/21 -
6 Paul to Allston — South of Allston Paths
PA Holcomb - Naselle 115 kV Line Upgrade P-A 2021 See Above
Keeler 500 kV Reconfiguration and Breaker Additions SOA Beyond 2023
Keeler — Rivergate 230 kV Line Upgrade SOA Beyond 2023
Keeler 500/230 kV No. 2 Transformer Addition SOA Beyond 2028
7 West of Cascades South WECC Path 5
Pearl — Sherwood 230 kV Corridor Reconfiguration WOCS Beyond 2027
Keeler 500 kV substation Reconfiguration WOCS Beyond 2027
8 Northern Intertie — North of Echo Lake Path — South of Custer Path
Monroe 500 kV Line Retermination NI On Hold
Raver 500/230 kV Transformer Addition (PSANI) NI 2020 See Above
9 West of Cascades North WECC Path 4
Schultz - Raver 3 & 4 Reconductor and Series Capacitor WOCN Beyond 2028

West of Hatwai Path — Montana to Northwest WECC Path 8 — West of

= Lower Monumental Path
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14.3 List of Line and Load Interconnection Projects

Line and Load Interconnections
Bundle Status In Execution Phase as of October 2018

Project Expected
Queue No. Bundle Project Title Status In-Service
Number Year

L0293 PacifiCorp Vantage 23 kV P00065 In Execution 2019
L0316 PacifiCorp McNary Substation P02313 In Execution 2020
L0317 OPALCO Decatur Island Tap 69 kV Line P0240 In Execution 2018
L0346 Consumer’s Power Airport Road P02240 In Execution 2018
L0349 PacifiCorp Canby P00779 In Execution 2018
L0360 EWEB Holden Creek P02248 In Execution 2018
L0355 & L0361 Northern Wasco PUD Network Load Expansion P01357 In Execution 2022
L0365 PGE’s Blue Lake Troutdale No. 2 Line P01374 In Execution 2019
L0380 Northern Wasco PUD Quenette Creek Substation P02256 In Execution 2019
L0381 Northern Lights Schweitzer Mountain Resort P02280 In Execution 2019
L0385 Longview Substation South end Load P02320 In Execution 2018
L0387 City of Richland and Benton County PUD P02324 In Execution 2018
L0388 Northern Wasco PUD Chenoweth Substation P02478 In Execution 2022
L0389 Umatilla Electric Coop Phase |l P02454 In Execution 2022
L0390 Chicken Creek Substation P02287 In Execution 2019
L0394 City of Centralia Salzer Valley P02242 In Execution 2019
L0415 PacifiCorp Vitesse Ponderosa Substation Phase 1 P02994 In Execution 2019
L0415 PacifiCorp Vitesse Ponderosa Substation Phase 2 P02994 In Execution 2022

The list of interconnection projects provided above are narrowed down to include only those projects
where the plan of service is well-defined, have a project schedule, and are in-execution status in the
capital portfolio.
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14.4 List of Generation Interconnection Projects

Generation Interconnections
Bundle Status In Execution Phase as of October 2018

. Expected
Year

G0238 & G0239 Avangrids Montage Wind P02286 In Execution 2019
G0362 Wheatridge Wind Jordan Butte 1 and 2 Wind Project = P02523 In Execution 2020
G0376 Sage Solar P02342 In Execution 2018
G0379 Lost Forest Solar P02342 In Execution 2018
G0409 North Valley Solar P02342 In Execution 2018
G0410 Fossil Lake Solar P02342 In Execution 2018
G0505 OSU Pacific Marine Energy Center P02303 In Execution 2020
G0513 Morrow Solar Project P02302 In Execution 2019
G0514 Harp Solar Project P02300 In Execution 2019
G0521 Fort Rock Solar P02624 In Execution 2019
G0524 Newsun Tygh Valley P02619 In Execution 2019

The list of interconnection projects provided above are narrowed down to include only those projects
where the plan of service is well-defined, have a project schedule, and are in-execution status in the
capital portfolio.

Note: G0409, G0410, G0376, G0379 are all included in Bundle No. P02342.
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14.5 List of Projects Completed, Cancelled or Withdrawn

List of Completed and Cancelled Projects in 2018

Expected

Project Title I\T L?\jqelotgr In-Service Esti(r;qoasted
Date

2 Portland
5 Eugene

Lane 230 kV Bus Sectionalizing Breaker Addition P00802 Complete R 2018 $1,600,000

Lane 230 kV Reactor Addition P01464 Cancelled R - -
6 Olympic Peninsula

Fairmount 230 kV Reactor P01356 Complete R 2018 $2,800,000
7 Tri-Cities

Midway-Grandview 115 kV Line Upgrade P00034 Complete R 2018 $9,200,000

13 Centralia — Chehalis
Paul Reactor Addition P00667 Complete R 2018 $15,000,000

15 Southeast Idaho - Northwest Washington

Drummond Upgrade P00653 Complete O&M 2018 $2,200,000
Teton 115 kV Bus Tie Addition P00653 Complete O&M 2018 $2,000,000
Lower Valley Are Reinforcement (Hooper Springs) P00062 Cancelled R 2019 $75,300,000

18 South Oregon Coast
Lane-Wendson 115 kV Line 1 Upgrade P00033 Complete WPRP 2018 $25,400,000

19 DeMoss - Fossil

Fossil 69 kV Shunt Reactor Addition P02241 Complete R 2018 $4,900,000
DeMoss 69 kV Shunt Capacitor (3.5 Mvar) Addition P02241 Complete R 2018 $5,600,000

R Reliability

R-S Reliability - Sustain Program

D Discretionary

O&M Operations and Maintenance

R-TS Reliability - Transmission Service Request

TS Transmission Service Request

LiLo Line and Load Interconnection Request

Gl Generation Interconnection Request

WPRP Wood Pole Replacement Program

SPRP Steel Pole Replacement Program

Bonneville Power Administration | Transmission Planning | Appendix 166



14.6 Table of 2018 System Assessment Historical and
Forecast Peak Load by Area

Historical and Forecast Load Information

The following table lists the load areas in the 2018 System Assessment along with their actual historical peak loads
for both the summer and winter seasons. In addition, for each load area, there is a comparison of the load
forecasts between the 2015/16 and 2017/18 System Assessments. The table shows the forecast summer and
winter peak loads for the near term (2020 and 2022) and long term (2024 and 2027). The 2015/16 System
Assessment used the forecasts shown for the years 2020 (near term) and 2024 (long term). The 2017/18 System
Assessments used the forecasts shown for the years 2022 (near term) and 2027 (long term). This table indicates
how the load forecasts changed between the 2015/16 and 2017/18 System Assessments and how each of these
forecasts compares with historical peak load data. For the historical peak values, bold text indicates the season
with the highest peak load for that area. Several of the Load Areas have a higher historical peak than the
forecasted load being planned for. This is due to either a) the historical peak was reached in a year that had
extreme weather or temperature that is not an expected condition, or b) the load forecast in the area is trending
down due to lower expected load growth.

2018 System Assessment
Historical and Forecast Peak Load

2015/16 Assessment 2017/18 Assessment 2015/16 Assessment 2017/18 Assessment
Near Term Near Term Long Term Long Term

o 2020 Peak Load 2022 Peak Load 2024 Peak Load 2027 Peak Load
Historical Peak Load
Forecast Forecast Forecast Forecast
2 LOAD AREAS (MW) (MW) (MW) (MW) (MW)
Summer Winter Summer | Winter Summer | Winter Summer | Winter Summer | Winter

1 |Seattle - Tacoma - Olympia 7110 9964 7057 9768 7292 9687 7328 9945 7417 9870
2 |Portland 4022 4136 3730 3828 3848 3763 3989 4027 4105 3811
3 |Vancouver 864 1082 752 972 773 1006 781 1021 805 1040
4 |Salem - Albany 907 1046 990 1122 839 924 1052 1184 878 962
5 |Eugene 602 895 650 880 609 831 672 911 663 853
6 [Olympic Peninsula 742 1284 787 1304 791 1265 835 1326 817 1287
7 |Tri-Cities 1158 1007 1406 1135 1185 987 1472 1166 1245 1084
8 |Longview 646 830 695 883 686 800 758 923 707 821
9 |Mid-Columbia 2373 2456 2460 2741 2278 2312 2468 2785 2531 2587
10 [Central Oregon 480 687 446 710 528 695 502 736 548 723
11 |SW Washington Coast 183 356 218 355 269 381 225 367 282 391
12 |Spokane 886 924 763 930 885 910 1059 1236 895 930
13 [Centralia/ Chehalis 134 235 170 263 175 276 177 277 179 282
14 [NW Montana 238 354 332 432 306 418 334 457 361 420
15 |SE Idaho - NW Wyoming 146 291 157 301 149 314 170 321 157 338
16 [North Idaho 110 188 119 191 122 191 134 200 123 199
17 |North Oregon Coast 141 270 166 291 187 291 172 300 190 300
18 |South Oregon Coast 250 476 217 404 245 425 226 425 249 434
19 [De Moss - Fossil 29 44 29 37 23 32 31 39 24 32
20 |Okanogan 158 232 170 232 171 250 185 248 189 270
21 |Hood River - The Dalles 211 274 227 286 373 422 232 295 457 507
22 |Pendleton / La Grande 146 139 137 138 151 143 139 141 150 142
23 [Walla Walla 91 66 91 66 98 82 95 68 112 95
24 |Burley 188 154 479 259 207 147 490 262 213 150

Historic numbers in Bold font indicate which season has a higher peak load for that area
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14.7

Table of Load Growth by Area

2018 System Assessment
Long-Term Peak Load Growth by Area

*The long-term annual growth rate is calculated as follows:
(Future Yearin MW 2027 - Base Year in MW 2022)™(1/(2027-2022)) * 100 -100
Historic numbers in bold font indicate which season has a higher peak load for that area.

S 2022 Peak Load 2027 Peak Load Long-Term
Historical Peak
Load Forecast Forecast Annual Load
Near Term Long Term Growth Rate
Load Areas
5year 10 year 2022 Base, 2027 Future
(MW) (MW) (MW) (%)
1 Seattle / Tacoma / Olympia 7110 9964 7292 9687 7417 9870 0.3 0.4
2 Portland 4022 4136 3848 3736 4105 3811 1.3 0.4
3 |Vancouver 864 1082 773 1006 805 1040 0.8 0.7
4 Salem / Albany 907 1046 839 924 878 962 0.9 0.8
5 Eugene 602 895 609 831 663 853 1.7 0.5
6 Olympic Peninsula 742 1284 791 1265 817 1287 0.6 0.3
7 Tri-Cities 1158 1007 1185 987 1245 1084 1.0 1.9
8 |Longview 646 830 686 800 707 821 0.6 0.5
9 Mid-Columbia 2373 2456 2278 2312 2531 2587 2.1 2.3
10 |Central Oregon 480 687 528 695 548 723 0.7 0.8
11 |SW Washington Coast 183 356 269 381 282 391 0.9 0.5
12 |Spokane 886 924 885 910 895 930 0.2 0.4
13 |Centralia / Chehalis 134 235 175 276 179 282 0.5 0.4
14 [NW Montana 238 354 306 418 361 420 3.4 0.1
15 |SEldaho / NW Wyoming 146 291 149 314 157 338 1.1 15
16 |North Idaho 110 188 122 191 123 199 0.2 0.8
17 |North Oregon Coast 141 270 187 291 190 300 0.3 0.6
18 |South Oregon Coast 250 476 245 425 249 434 0.3 0.4
19 |De Moss/ Fossil 29 44 23 32 24 32 0.9 0.0
20 |Okanogan 158 232 171 250 189 270 2.0 1.6
21 |Hood River / The Dalles 211 274 373 422 457 507 4.1 3.7
23 |Pendleton / La Grande 146 139 151 143 150 142 -0.1 -0.1
22 |Walla Walla 91 66 98 82 112 95 2.7 3.0
24 |Burley 188 154 207 147 213 150 0.6 0.4
All Areas 22190 26525 23297 27528 1.0 0.7

14.8 Charts of Historical Peak Loads & Long-Term
Annual Growth Rates by Area
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2018 System Assessment
Historical Peak Load in Megawatts by Area
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The long-term annual growth rate is calculated as follows:

(Future Year in MW 2027 - Base Year in MW 2022)7(1/(2027-2022)) * 100 -100

14.9 Cluster Study Assumptions and Methodology
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2016 Cluster Study Assumptions and Methodology

Base case

Load

Hydro Generation

Thermal Generation

Wind Generation

Solar Generation

California-Oregon Intertie

Pacific DC Intertie

Northern Intertie

Montana to Northwest

Idaho to Northwest

Hydro

Wind

Canadian Entittement
Return

Summer Case: WECC 2020 High Summer
Winter Case: WECC 2020 High Winter

Expected 1-in-2 peak; meaning that there is a 50 percent probability that forecast
peak will be less than actual peak load, and a 50 percent probability that the
forecast peak will greater than actual peak load.

Generation Types

Includes Upper Columbia, Lower Columbia, and Lower Snake. Mid-Columbia
remained at assumed contract level.

All thermal in Northwest set to 100 percent of contract/requested demand. All
generation types included when balancing generation to load amounts.

All wind in Northwest set to 100 percent of contract/requested demand. All
generation types included when balancing generation to load amounts.

All solar in Northwest set to 100 percent of contract/requested demand. All

generation types included when balancing generation to load amounts.

Interties
4800 MW Summer
3220 MW Summer

Contracted demand in north-to-south direction for summer incremented for
requested service from previous network open season; Canadian Entitement Return
for winter.

Set at agreed to levels from Available Transfer Capability methodology and
incremented for requested service.

Set at agreed to levels from Available Transfer Capability methodology.

Scenarios

Includes three scenarios — Upper Columbia, Lower Columbia and Lower Snake zones.
Each zonal stress pattern provides for the nameplate less expected generation
outages for all the FCRPS projects for the appropriate season.

Includes two scenarios — wind 100 percent on or off. All wind generation modeled at
the lesser of nameplate or demand.

Includes two scenarios — FCRPS hydro generation dispatched to meet current
contractual obligations without CER or FCRPS hydro generation increased to dispatch
CER and deliver to Canada.
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14.10

Map of Major Dams Within Columbia River Basin
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14.11

Renewable Generation Sites in the BPA Service Area

Map of Renewable Generation Sites
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14.12 Map of BPA Utility Customer Service Area

BPA Utility Customer Service Area
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14.13 List of Acronyms

Acronym Title

Alder Alder Mutual Light Company

AC Alternating Current

ARM Alternative Review Meeting

ATC Available Transfer Capability

AVA Avista Corp

BCTC British Columbia Transmission Corporation
BPA Bonneville Power Administration

BPUD Benton Public Utility District

BREA Benton Rural Electric Association

CS Cluster Study

CAA Clean Air Act

CAISO California Independent System Operator
CBF City of Bonners Ferry

CCCT Combined-Cycle Combustion Turbine
CEC Central Electric Coop

Chelan Chelan County Public Utility District
CIFP Commercial Infrastructure Financing Proposal
CIP Capital Investment Portfolio

Clark Clark Public Utilities

COE City of Eatonville

Col California Oregon Intertie

COS City of Steilacoom

CPP Clean Power Plan

Cowlitz Cowlitz Public Utility District

DOE Department of Energy

Douglas Douglas County Public Utility District
EIM Energy Imbalance Market

EL&P Elmhurst Light and Power

Emerald Emerald Public Utility District

EPA Energy Protection Agency
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ETC

EWEB

FAS

FCRPS

FCRTS

FEC

FERC

FES

Gl

HVDC

IPC

ISIS

LADWP

LGI

LGIA

LGIP

LL&P

LLI

LT ACT

LTF

LVE

M2w

MEC

Milton

MT-NW

NEPA

NERC

NWE

NITS or NT

NI-W

NLI

NOEL

NOS

NPCC

Existing Transfer Commitments

Eugene Water and Electric Board
Interconnection Facilities Study

Federal Columbia River Power System
Federal Columbia River Transmission System
Flathead Electric Cooperative

Federal Energy Regulatory Commission
Interconnection Feasibility Study

Generator Interconnection

High Voltage Direct Current

Idaho Power Company

Interconnection System Impact Study

Los Angeles Department of Water and Power
Large Generator Interconnection

Large Generator Interconnection Agreement
Large Generator Interconnection Procedure
Lakeview Light and Power

Line and/or Load Interconnection
Long-Term Available Transfer Capability
Long-term Firm

Lower Valley Energy

Montana to Washington

Midstate Electric Cooperative

City of Milton

Montana-Northwest

National Environmental Policy Act

North America Electric Reliability Corporation
Northwestern Energy

Network Integration Transmission Service
Northern Intertie West

Northern Lights, Inc.

North of Echo Lake

Network Open Season

Northwest Power and Conservation Council
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NW-CA

OATT

OML

PA

PAC

PC

PCM

PDI

PDCI

PDT

PEFA

PGE

Pl

PL&P

PMU

PNW

PNUCC

POD

POR

POS

PPOS

PRD

PSA

PSE

PSM

PTC

PTP

PTDF

RAS

RP

RRO

SCL

7t Plan

SIS

Northwest to California

Open Access Transmission Tariff
Ohop Mutual Light

Paul-Allston

PacifiCorp

Planning Coordinator

Project Coordination Meeting
Project Delivery Information
Pacific Direct Current Intertie
Project Definition Team

Planning and Expansion Functional Agreement
Portland General Electric
Peninsula Light

Parkland Light and Power
Phasor Measurement Unit
Pacific Northwest

Pacific Northwest Utilities Conference Committee
Point of Delivery

Point of Receipt

Plan of Service

Proposed Plan of Service
Project Requirement Diagram
Puget Sound Area

Puget Sound Energy

Project Strategy Meeting
Production Tax Credit
Point-to-Point

Power Flow Distribution Factor
Remedial Action Scheme
Raver-Paul

Regional Reliability Organization
Seattle City Light

Northwest Power and Planning Council’s Seventh Power Plan

System Impact Study
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SMI

SOA

SOB

SGIP

SPUD

SVEC

Tl

TIP

TLS

TP

TPL

T-Plan

TPU

TS

TSEP

TSR

T1C

UEC

USACE

USBR

WEC

WECC

WOCN

WOCS

WOH

WOJ

WOLM

WOM

WOS

WPUD

Small Generator Interconnection

South of Allston

South of Boundary

Small Generator Interconnection Process
Snohomish County Public Utility District
Surprise Valley Electrification Corporation
Technology Innovation

Technology Innovation Project
Transmission Load Service

Transmission Planners

Transmission Planning Standard
Transmission Plan

Tacoma Power Utilities

Transmission Service

Transmission Service Requests and Expansion Process

Transmission Service Request
Total Transfer Capability
Umatilla Electric Co-op

U.S. Army Corps of Engineers
U.S. Bureau of Reclamation
Wasco Electric Cooperative
Western Electricity Coordinating Council
West of Cascades North
West of Cascades South
West of Hatwai

West of John Day

West of Lower Monumental
West of McNary

West of Slatt

Whatcom Pubilic Utility District
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