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* Project Overview

e Scenario 1 PCM results
e Scenario 2 and 3 status
* Next Steps




NATIONAL
OFFSHORE WIND

pacific ~ NOWRDC/BOEM OSW Integration Study BOEM
NATIONAL LABORATORY Study is poised to inform state and federal efforts along the CA/OR Outer Continental Shelf st

An Offshore Wind Energy Development Strategy to

Maximize Electrical System Benefits in Southern Oregon g o

and Northern California W*ﬂf A

« January 2022-July 2023 ;9 f 1_: i

« Optimization of generation footprints for system value ) L"i"—;

« Evaluation of three conceptual transmission scenarios: ;;
= Incremental land-based transmission upgrades _Tﬂ;\-;f ,g/

= New high voltage land-based transmission, or
= Offshore high voltage transmission

« Guided by POET! industry groups
 NOT a transmission planning study

Outcomes: Reliabilty
A system valuation methodology for concept prioritization puckioo®
System dispatch and power flow simulations of three large- aeste"® ’ e, reantngenc,
scale transmission concepts c°ngesﬁo,,ra"s""83i°" o
Identification of mechanisms to further optimize system value creeton A 0 serves’
et s

1 Pacific Ocean Energy Trust




o

Pacific
Northwest

AAAAAAAAAAAAAAAAAA

Scenario Concepts
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Northwest  Scenario 1 of 3: “Bottom-up” 2030 P posal
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X7 66 kV Collector System Outline
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‘ 15 MVA Wind Turbine

- 66/230kV Station Transformer

Wind Turbine Group (225 MVA)
66 kV Collector Cables

sl )30 kV Undersea Transmission

 5x 15 MVA turbines per 66kV string

« 15 x 15 MVA turbines lumped to create
an equivalent 225 MVA wind generator
and the corresponding collector system
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Scenario 1—Preliminary Results
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Paciic Path 5 —-Southwestern Washington to Northwestern
Northwest  Oregon

« An infusion of offshore wind impacts Oregon/regional transmission pathways.

Path 5: Monthly average flow

Path 5: Hourly average flow
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« More OSW availability in Oregon footprint reduces
Imports from Path 05 (Southwestern Washington)
especially during spring runoff




\?/ Path 65 — Pacific DC Intertie (PDCI)
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Path 66 — California Oregon Intertie (COl)

* An Infusion of offshore wind impacts Oregon/regional transmission pathwavs.
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Path 65: Monthly average flow Path 65: Hourly average flow
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More OSW availability in Oregon footprint increases imports from
PDCI/COI especially during off-peak hours
Greater reliance on Paths 65/66 to supply California demand
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« Coastal transmission loading for Southern Oregon

Fairview to

Base loading [MW]
Median
Peak

Reston

-18.2
-48.3

2.7 GW OSW loading [MW]

Median
Peak
positive direction

87.3
190.2
east

Reston to
Dixonville

-69.1
-144.4

95.2
229.1
east

Lane to
Wendson

66.3
121.0

-46.7
-84.0
west

 The addition of 2.7GW OSW has reversed flow direction in all 3 lines * Nuclear ﬂ

| ocational Value — Localized Transmission

P f
. Buchanan ;' !" Diamond ’ o
’) Hill ,/
r NMcKenzie ’
7 4
ane Alvey 4 !
e - ————— u
. - -
- I Goshen
- Vil ’
Sutherin | a9e !
_ 1 Green 1
i / !
\ I SODASPRINGS I
\ L - SLIDE CREEK Chiloguin
| ! , -FISH CREEK LEMOLO I
, | \ - (48 mw) (65 mw)
1 Winchester
, o]l
7 ' | \ - ALosphug @ TOKETEE
State &t h \ Dixonvilie 2 @) (50 mw)
| \/ ] -
Cogui S . ’ ! Dixonville
- Fosian CLEARWATER
Bandon g 1 Fairview O (5 mw
| I \
hytie Pt | v T/ \ cReEk
| , Nrckc_ef . PROSPECT
\ Mountain \ (50 mw) (55 mw)
! G \ Ll.':
p rants .
Caveman " pace -, EAGLE

[

|

|

| 1
A, |

{®; POINT Klamath

] . Meridian ‘S
:Me”f” A (3 mw) Falls
1 plstone

BPA
TEast Valky py s BIOMASS B W
e F sl TN Y P
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¢ Natural Gas A 138kV — 115-138 kV
®  Geothermal A 230kV — 230 kV
*  Hydro 4 345kV — 345 kV
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Solar State Boundary +/- 500 kV DC
e Thermal Line Ownership Normal Open
Wind PacifiCorp ® Phase Shifter
Generation Ownership Foreign ¥~ DC Converter
O  PacifiCorp Co-owned »< AC-DC-AC Tie
< Foreign —=—=—= WECC Path Cut Plane
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Step 1: Collect hlstorlcal coo!lng Step 3: Shape hourly CA demand
degree days (CDD) information based on load increase factor
. . History: 2020 2019 J FM A M JPMJA S O N D 2017 2016 o
Pacific Step 2: Compute load increase
2018 July 320 _ 90°F
2021 31y 206 factor based on extreme CDD -
2017 Jul 283 T
2014JE,§ 274 Heatwave: Jul 6 - Jul 8, 2018 ‘ ol o | —-H[—_ 80°F
2013 July 250 Load Increase: 15% in CA APV LA 750
2016 July 236 Wildfire Outages: Path 65/66 WJ_LE: U_ﬂ 70°F
2015 July 218 l —i )
65°F
2020 July 213 !
2019 July 210 60°F
2012 July 182

Jun 1 8 15 22 29 Aug

The daily range of reported temperatures (gray bars) and 24-hour highs (red ticks) and lows (blue ticks),
placed over the daily average high (faint red line) and low (faint blue line) temperature, with 25th to 75th
and 10th to 90th percentile bands.




’ ‘??/ Resilience Case 1 Results: Net regional average
roce est transfers (GWh) from Jul 6 to Jul 8

NATIONAL LABORATORY

Base Case:

Alberta Alberta
- * NoOSw | 27 (E D Sl 2.7 GW OSW +
2,445 >> 8,412
. BN - No Heatwave <« & No Heatwave g Sl REEWENE
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\'2 3 = s
North '
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Seo
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*Regional Electric
boundaries may vary
from geographic borders

r “Regional Electric
boundaries may vary

from geographic borders

*Regional Electric
boundaries may vary

\ <

from geographic borders

« Imports from NW and SW support CA electricity demand during heatwave
« OSW supports CA heatwave via Paths 65 and 66
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\'s'f/ Resilience Case 2: California heatwave + Paths
Ractic st ©65/66 Outages
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. :'}?

Celilo

Wildfire Burn Probabilities

Path 66 (California
Oregon Intertie —COl)

Path 65 (Pacific DC Intertie)

Pacific
Alterna
Current
Intertie

Pacific
Direct
Current
Intertie

i

..... Operational
..... Non-Operational

Path 65 Capacity Limit
* North to South: 3,220MW

* South to North: 3,100 MW North to South = 8,020 MW

Path 66 Capacity Limit B
. North to South: 4,800 mw [ >0uth to North = 6,750MW

¢ SOUth tO North: 3’650 MW Source: PNNL-INL/HW project: Microgrid based Wildfire Resilience
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Scenario 2/3
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Northwest  “Case 3”"— ADS 2030 + ~35 GW VRE
« WECC 2030 ADS - Total WECC installed capacity is ~270GW (all technologies)

60 -

B Wind
@ Solar * |n Case 3, we added 35 GW of new wind
(3 GW OSW) and solar capacity in addition
to 270GW of the WECC 2030 ADS

= 9 of the 35 GW were installed in California

u
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=
o
1

(78]
o
1

M
o
1

 |n our Scenarios we use Case 3 as the
starting case to add new OSW
» Create a realistic Case for the year 2030

based on existing interconnection queues for
the WECC system

Installed Capacity (GW)
o

AZ
MT
Total

Case 3: Fully utilize current WECC system only
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Northwest  |ncorporating CAISO 20-year Outlook Concepts

Figure 4.1-3: North Coast Offshore Wind Interconnection Assumption
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Collinsville substation and 230 kV
link to Pittsburg incorporated into
Case 3 PCM
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Northwest  Scenario 2 & 3 Approach

Retain bottoms-up strategy of scenario 1

Base: WECC ADS 2030 + Case 3 + CAISO
updates near Tesla

Selection of high-potential inland buses

ID where the system can absorb OSW
without pushing curtailment beyond 20%

Then verify with power flow studies

Finally, design transmission that can deliver
OSW to the buses of interest
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Northwest ~ Scenario 2/3 Proposal: +16.5 GW (20.3 GW OSW)
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From Scenario 1: AC Radials to So. Oregon (2.7 GW power flow)
Land/sea DC radial through Humboldt (1.8 GW)

Shared land/sea DC radials to Portland, Grays Harbor (3.9 GW)
Shared land/sea DC radials to SF, Moss Landing (4.5 GW)

Location Approx. Power Approx.
Injection (MW) Nameplate (MW) ;’ Fairview |
o il 14
ity

Grays Harbor 1500 1900 D'xonvme

Portland 2360 3000
[ = i 2 151 &9
: Wendson 560 700 :g) }
I
1D :
i Lane 800 1000 :3 K
I Fairview 550 700 :% & . i £
10 . o
| Dixonville 800 1000 TR ‘?‘“ .
. | il
‘\ . - l
Tesla 1800 2300 N l# ; !

P

San Francisco 2930 3700 *’ ‘D iR Pm'o s \
. < 2 i A

Moss Landing 1530 2000 NI senvisteo »

‘ I;""-I* .' *{ Moss Landing
";?' - s o™ 21
= 16300 R sy}

-~
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General Feedback

travis.douville@pnnl.gov
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Northwest  Next Steps

* Run power flow checks on proposed scenarios 2 and 3

* Design transmission concepts to support delivery of power to busses
Indicated in scenarios 2 and 3 (add to both power flow and PCM cases)

Execute power flow modeling for all scenarios in critical hours of year
Feed PCM, power flow, and other analysis results into valuation method

20
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