R G

RATION: PR

=S

=N T AN

D FUTU

OPALCQO

Board Meeting

May 2021



Rates Review: Timeline

May 2021 Member Generation Trends and Modeling

June Staff Analysis

August Guernsey Cost of Service Analysis (COSA) review
September Discussion of Rate Options

Late September

Solar Town Hall - member feedback

October Rate Options Review
November Budget and 2022 Rate Proposal (first read)
December 2022 Rate Structure (second read)

January

Rate Implementation
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Agenda

Understanding the Present

2020 Member Generation Analysis

Thinking about the Future

Net-Zero Solar Example

Discussion
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2020 Member Generation Analysis



Typical Member Solar + Storage Configuration

Solar Array Inverter
DC
AC
437 Member Generators Storage
as of May 2021 Production Battery
— Meter

(optional)

lAC

Home or Business

Load/Net
Meter

OPALCO
Grid
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OPALCO Member Generation Trends: Installations, Capacity, Production

70 4.0
— Installations Per Year — Cumulative Capacity (MW dc)
65 - Average Capacity (kW dc) — Yearly New Capacity (MW dc) ] ]
From 3.5 MW dc of total member generation capacity
60 Average 8.6 kW dc per installation
55
50 Total member generation capacity and
45 production grew at 39% last year, with a
40 five year average growth rate of 26%.
35 . .
Installations grew at 44% last year, with a
30 five year average growth rate of 22%.
25 ‘
20 Since 2000, retail solar cost has fallen
dramatically, but in recent years price in
15 g g
SJC has stabilized in $3 per watt range,
10 Y unsubsidized. OPALCO community solar
5 can be built out for less that $2 per watt,
0 - due to economies of scale.
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ecNeoNeololoNoNoNoNolNolNoNolNe ecNeoNeololoNoNoNoNolNolNoNolNe
AN ANANNANANANANANANANANAN AN AN ANNANANANNANANANANAN

Page ©



OPALCO 2020 Resource Mix: BPA, Energy Efficiency, Member Generation, Community Solar

2020 Energy Resource Mix

¢ BPA Sold (217 million kWh)

@ Energy Efficiency (14 million kWh)

@ Member Renewables (3.6 million kWh)
* Community Solar (.5 million kWh)

Member Renewables
(solar, wind, micro-hydro)

Self

55%

Export
to Grid

45%

55% of member production went
to reducing member’s personal
load (self), with remaining 45%
exported to the grid, mostly during
sunny summer months when load
1s low and insolation 1s high.
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Monthly View



Energy (kWh)

Monthly Energy Sales: 2020 Reference Load

28M
— 2020 Load
26M 217 million kWh Annual BPA Sold NOTGS
24M
d\Y e Reference Load based on 2020
system load from all members
20M . . .
(residential, commercial, etc.)
18M
e | oad typically doubles in winter,
16M
compared to summer
14M
15M e 18,882 kWh average annual load
per typical member (residential
10M and commercial)
8M
6M
4M
24\%
R
O T O > O
IH028SL=<23°23024
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Energy (kWh)

Member Energy Consumption: BPA Sold + Member Self Solar

28M
26M

24M [\
22M / \/\
om /

/ 217 million kWh Annual BPA Sold

.y // \\ //
16M / \ /
14M
] No—
12M Notes
10M =
gggg CB:Z‘I,L:‘SSU?:ITO,[(i';?‘ag_)oa d + Self Solar) ® Member generators produced about 2 million
8M - i kWh of solar for internal use (not exported),
6M which reduced their apparent load.
4M e Member solar production self solar (before
export) is added to BPA sold to get total
24\% .
member consumption ( )
oM
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Energy (kWh)

Monthly Energy Sources

217 million kWh Annual

28M
26M
24M
22M
20M
18M
16M
14M
12M
10M

14 million kWh annual energy efficiency

2 million kWh annual member generation exported
217 million kWh annual BPA sold

¥ Energy Efficiency
B Member Solar Export + Decatur CS
" BPA Sold
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Careful!

Monthly Averages Obscure Critical Details



Daily View




Average Member Daily Load (kWh)

2020 Average Member Daily Load: Residential and Commercial

120 | B Energy Efficiency ;
§ ™ Average Member Load é
110 g ........................................
100
90 |
0 N ’ 1,217 kWh Annual Energy Efficiency Savings
18,882 kWh Annual Load for typical member
20 e Notes
60 ® Reference Load based on 2020 system
load from all members (residential,
50 commercial, etc.)
40 e Member load typically doubles in winter.
30 e Energy Efficiency improvements have
reduced load by 6%
240
10
0
2020 Summer 2021
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2020 Average Member Daily Load: Non-solar and solar members

120

— Non-Solar Member Load

— Solar Member Load

110

100

90

70
610
50

18,882 kWh annual regular non-solar member

12,450 kWh annual solar member

10

_—

30

Member Daily Load (kWh)

20

10

Z{00,

Summer

2021

In 2020, about 420 member
generators produced an average of
about 10,000 kWh each, reducing

their load by 34%

Notes

e \Winter solar production is about 20%
of summer.

® Member load is mostly met using BPA,
but a small and steadily increasing
amount of the load is met using
exported member solar, especially on
sunny summer days.

e A typical 2020 solar member will import
energy from the grid about 80% of the
time - during nights, gray days, and
especially in winter.

® Typical 2020 solar members export
solar about 20% of the time, mostly on
sunny summer days.

Page 15



Total System Daily Load (MWh)

2020 Total System Daily Load: Regular and Solar Members

1,400

-l Total 2020 Solar Member Load

W Total 2020 Non-solar Member Load

1,200

1,000

800 ” ’” ”’”

10]0

200

2020

422 solar members

Summer

6 million kWh Annual Solar Member Load

211 million kWh Annual Regular Member Load

M u

2021

Notes

® \While solar member annual load is
reduced by 34%, since there are only 422
members (3.7% of members), the impact
on total load is minimal (1.3% reduction).

® Member load typically doubles in winter.

Total Members 11,500 100% 100%
e Non-Solar 11,078 96 % 97 %
e Solar 422 4% 3%
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2020 Daily Energy Sources: BPA, Community Solar and Member Generators

1,400 ST
-~ [ Decatur Community Solar

-~ Il Member Renewables Export

‘ - I BPA Net Sold '

1200 +— =28

2020 Generation Resource Mix

Decatur
Community Solar

2020 Daily Load (MWh)

Local
Renewables

{020 Summer 2021

Notes

422 member generators produced
2 million kWh

Decatur community solar array
produces .5 million kWh

Energy Efficiency is not shown
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2020 OPALCO Member Generation: Import/Export Balance

Member generators are always using the grid, either importing or
exporting enerqgy. The OPALCO grid is increasingly
transactional, helping members to buy and sell energy, as needed.

Annual Energy Import/Export

e A typical member generator will produce more solar in the summer than
they need, and will export it to the grid, for billing credit, offsetting winter,
when solar production is 20% of summer.

e Even though they produce a good portion of what they consume, they
|mp0rt Exp()rt depend on the grid to firm their solar - during nights, gray days, and

80% 20% especially in winter.

e A typical member generator will import energy from the grid about 80% of
the time - during nights, gray days, and especially in winter (chart at left).
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Net-Zero Solar Member
(NZSM) Analysis

to explore potential problems and opportunities
as member generation market share increases

net-zero is a common starting point for initial sizing a member solar project



Modeling Impact of Member Solar as Market Share Increases

What-If Model:

Explore impact if 50% of OPALCO members have net-zero solar
(generate what they consume annually)

Impact Analysis:
load, generation, load shape, grid impact

Data:

2020 hourly system load , member generation, and Decatur
Community Solar generation to establish reference load and solar
generation shape for all members (residential, commercial, etc.)
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Note!

The impact presented below
is generally linear - regardless
of number of members or
amount of production.

[t scales.

High

Impact

Low

Low High
of members or amount of production

Page 21



What is a net-zero solar member (NZSM)?

A member that produces as much electric enerqy as they
consume annually, typically using a solar array.

NZSM Annual Energy Import/Export

Import
73%

The average OPALCO member (residential/commercial) consumes about
18,800 kWh per year, requiring a net-zero solar array of about 18 kW.

A typical NZSM will over-produce solar in the summer, for billing credit,
offsetting winter, when solar production is 20% of summer.

Even though they produce as much as they consume yearly, they depend on
the grid to firm their solar - during nights, gray days, and especially in winter.

A typical NZSM will import energy from the grid about 73% of the time -
during nights, gray days, and especially in winter (chart at left).
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Monthly View
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Energy (kWh)

28M
26M
24M
22M
20M
18M
16M
14M
12M
10M

8M

6M

4M

2M

oM

Monthly Energy Sales: 2020 and 50% Net-Zero Solar Model Load

Notes
— 2020 Load Net-zero Model Load
217 million kWh Annual 2020 Reference e Modeling 50% of OPALCO members
180 million kWh Annual NZSM Model have Net-zero solar system

e Solar output reference based on
Decatur community solar array, scaled
to member level

® Net-zero solar members reduce their
OPALCO load, reducing total annual
kWh sales by 37 million kWh

® | oad reduction is weaker in winter
when solar output is 20% of summer
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Careful!

Monthly Averages Obscure Critical Details
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Daily View
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Day Average Hourly Load (MW)

65
60
55
50
45
40
35
30
25

—_—
o O

Day Average Hourly System Load: NZSM member

— NZSM Load

NZS Member Load
72 million kWh

2021
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Day Average Hourly Load (MW)

Day Average Hourly System Load: Regular and NZSM Member

65
60
55
50
45
40
35
30

29 4\\\4
20 A Regular Member Load

A
/\/\ /\ /\,\M 108 million kWh
A |
1 NZS Member Load
> Y MAW/V\MWM 72 milon
1 O VAV wA A A /\/\//\f/ \A]
AN

— Regular Non-solar Member Load — NZSM Load

TA AN AN
5 S P e T e——
0
2020 Summer 2021
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Day Average Hourly Load (MW)

Day Average Hourly System Load: Combined - Regular + NZSM Member

65
60
55
50
45
40
35
30
25

h Combined Load 50%:50%
A /V ( A \ \ 180 million kWh
\ ‘\/A" / Wﬁ Regular + NZSM load
»V\ A
. [}
A M AV 4 Regular Member Load

e it i
72 million kWh
10 N B P AV ays VY
5 VAHAW%MQM
0
2020 Summer 2021
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Day Average Hourly System Load: 2020 Reference Load

65 — E
o ctvEetesd - RegdarBomsolariiemberfosd T Neolitoed T Combinedtosd

55
50

2020 Reference Load
217 million kWh

Combined Load 50%:50%

180 million kWh
Regular + NZSM load

Regular Member Load
108 million kWh

NZS Member Load
72 million kWh

Day Average Hourly Load (MW)

0
2020 Summer 2021
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Careful!

Daily Averages Obscure Critical Details



Hourly View
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Day Average Hourly System Load: No Solar Export, With Annual kWh Sold

Average Hourly Load (MW)

65
60
55
50
45
40
35
30
25
20

15

N Non-solar MemberLoad  — NzSMload Notes

e N N ] ® NOte hOW average
hides very large
hourly swings in load

® At night, NZSM load
IS similar to regular
member, but during
sunny days, it can be
Zero.

Regular Member Load
| 108 million kWh

|||' T I 1l

|
" Wml M‘ |

I8 NZSM Load

‘\ i
ML il “'Mw"‘w' 1. .

” I | | i“‘l v 'Wi 72 million kWh
10 H' I e | | i ll' e "ﬂ" ol AR ~
5 A |||||1|||||||| I M ln ||:||=|||i||l|l|{|!|!|||!|||||!|!I|I!Ill||ll!l THK |||||||||||Hl|”|l|!l'|)IIH “ln“ 'I!'l’ l“”“ l' { NpZeSall\:[alr(:caidzgrlclft;:;zijigoiegmin
i Hmml I\ “H ” Il I|“ I I I m " |“|||" !I!lm ‘”m" ’”Mll’ Il“"“ |||||| lw production, especially in summer.
. i 1 )
2020 Summer 2021
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Hourly Load and Solar Production Around Winter and Summer Solstice

Typical NZSM Hourly Consumption and Generation Mix (kWh)

14.0 During winter solstice, solar

B Self Solar ©' OPALCO/BPA & Export Solar . : : Co
13.0 insolation is at a minimum.

— 2020 Reference Member Energy Consumption

12.0 During summer solstice
) \ : : : :
1.0 insolation is at a maximum.
10.0
9.0 Notes
8.0 . .
e System load typically doubles in winter.
7.0
® \Winter solar is about 20% of summer.
6.0
50 e A typical NZSM will import energy from
' the grid about 73% of the time - during
4.0 nights, gray days, and especially in

winter.

3.0 AVA /\\\'//\ /\V/ A\ /m\ A\!//‘\ [ r\ A
AALALA A4 Aa

2.0

A

® Net-zero members export solar about
27 % of the time, mostly on sunny

uJdEEl

-

o N

0 A B
vy e W
6 / 38

10 summer days.
0.0 e Note cloud strikes on 5 and 9 June late
10 11 12 13 14 15 16 17 5 10 afternoon, and a brief solar export on
December 2020 June 2020 15 December mid-day. e o




Climate Impact: Increased Fires Reduce Solar Output

WILDFIRES Decatur Array Output During 2020 Regional Fire Season
Solar power plunges as smoke shrouds Calif.

Peter Behr, E&E News reporterPublished: Friday, September 11, 2020

Custom 2020-09-0900:00 1o 2020-09-14 2359 smn  UPDATE

-

X @® QPALCO Site: Reference Cell 6 DC Size. X @ QPALCO Site: Revenue Meter €}

~ Measured Iradiance Plane of Array

W/m?*) avg
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Load Shape

Focusing on impact on load shape,
with and without NZSM solar export
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Typical Current OPALCO Hourly Winter System Load Example (MW)

50
[ morning& evening ]
/ colder] [warmer\
40 - A / |
30 AVARRAVASNRYAI
2 / \
~ night / \ night |
10
Cold mornings typically have a strong primary peak (members waking
up, turning on the heat) compared to secondary peak in evenings.
OCDCDCDCDCDCDCDCDCDCDCDOOOOOOOQOOOOOOOOOOOOOOOOOOOOOOOOOOO
olNelNeNeNeNeNeNeoNoNoNoleNeNeoNeoNe No o No e NeoNeo Neo Neo No o No o o Neo No Neo Neo No o No o No No No o No No No No Ne
O 00 O© O O©OWO©OWVWO©OVD OOV OOV OWOVDOWOVOWOWVOWOWVWOWOWWOWOWOWoWwowoowowvo
Time of Day Across 15 Days



2020 Typical Member Hourly Load Around Winter and Summer Solstice

\M\U/\A J

VYA
y \/ \/ \} \ [morningk //evening]

O
o

Typical Member Hourly Load (kW)

| < -
— DN AN
midnight
lull
1.0
() () et s S b 44 S L L L b
10 11 12 13 14 15 16 17 5 6 7 8 9 10
December 2020 June 2020

Winter load 1s typically
double of summer load.

Notes

e (Cold mornings typically have a strong
primary peak, as members wake up
and turn on the heat, and take a
shower.

® A secondary peak occurs in evenings
as people return home, turn up the heat
and turn on the lights.

® The secondary peak is less
pronounced in summer with longer
daylight, minimal heating, and morning
showers drawing on hot water, keeping
the primary peak stronger.
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Energy (kWh)

Monthly Energy Sales: 2020 and 50% Net-Zero Solar Model Load

28M Notes
— 2020 Load Net-zero Model Load

26M 217 million kWh Annual 2020 Reference e Winter load is typically double of
24M 180 million kWh Annual NZSM Model summer load
22M : e Net-zero solar members reduce their
20M OPALCO load, reducing total annual
18M kKWh sales by 37 million kWh
16M e | oad reduction is weaker in winter
14M when solar output is 20% of summer
12M
10M

8M

6M

4M

2M

oM
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Load Shape Analysis: Total NZSM System Load, No Solar Export

50

— NZSM Load

— NZSM Self Solar
40
30

Week of 9 March 2020 was a

cold clear sunny week, with
dramatic load changes as the
sun rises and sets

Notes

As the sun rises, total NZSM
member load falls to zero

=77 ’

N
o

lad RAS

10

Total NZSM System Load (MW)

March 2020

9 10 11 12

® On sunny days, as sun rises, NZSM
load rapidly falls to zero.

® As sun sets, load rapidly increases to
normal regular non-solar member load.

® This rapid decrease/increase in
demand is similar to California’s Duck
Curve problem, where firming
resources need to quickly track the
changes to maintain stable power and
protect sensitive member appliances.

® As more OPALCO members adopt
solar, rapid load changes increase in
frequency and intensity.
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Load Shape Analysis: 2020 Reference load, NZSM Model System Load (with and without export)

50

- — 2020 Reference Load
- — NZSM Reduced Load - no export

o

< 40

N

o8
-

N
o

BPA Load (MW

—k
o

-

\ | A

[cloudy day, no export]

” 10 11

As the sun rises, system
load falls to zero

12 13

March 2020

cloud strikes ]

14

Notes

® The green line is the 2020 reference
load of OPALCOQO’s system.

® The yellow line is the system load in the
NZSM model (50% regular members +
50% NZSM members). The reduction
from 2020 load is due to NZSM self
generated solar only. No NZSM export
IS considered.

® The red line Is the system load in the
NZSM model, with NZSM export.

® Note the shear fall and rise of the
yellow and red line load. The next slide
explores those rapid changes.
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Load Shape Analysis: Avg, Max Up, Max Down Hourly Change for 2020 Reference, NZSM No Export and NZSM Export

2020 Reference NZSM - no export NZSM - export N
O —
- — Average Hourly Change e The average, max up and max down
-- Max Up s change in hourly load are displayed for

2020 Reference, NZSM no export, and
NZSM with export.

® The yellow line is the average change in
system load, in a given hour, each day of
the year, for each scenario.

® The green line is the maximum change up.

® The red line is the maximum change down.

® Note the increasingly amplified
movements - load changing downward as
the sun rises, and load changing upward
as the sun sets.

Total System Hourly Load Change (MW)

® The NZSM export chart shows further
amplification of load changes, due to
export of solar energy to grid, offsetting
firm BPA with intermittent solar. The rapid
downward movements are due to cloud

omﬂ-«)ooomﬂ-coooac&lo omﬂ-«)ooomvcoooccac&lo omﬂ-coooomﬂ-coooac&lo strikes.

Hour of Day Hour of Day Hour of Day Page 42




Load Shape Analysis: Seasonal View of Hourly Change for 2020 R

Hourly System Load Change (MW)

35
30

- @& 2020 Reference

-+ NZSM+n&e*pert—
- % NZSM - export

25

20

15

10

Summer

2021

Sunny

Solar Irradiance

Gray

eference, NZSM No Export and NZSM Export

Notes

Worst Case
Hourly Load
Change

Best Case
Hourly Load
Change

Cold Temperature Warm

® Scattergraph of over 26,000 hourly data

points for 2020 Reference Load, and
NZSM with and without export.

Worst case hourly change happens in
shoulder seasons, when days are cold
(bigger load) but clear (more solar).

Export case is most dramatic because,
on sunny days, it can literally take a cold
morning peak load and drive it to zero, in
a matter of an hour or two, as the sun
rises on a clear day. And the reverse
happens at the end of the day as the sun
sets, and clear cold night rushes load
back to peak.

2020 Reference Load is typical confined
to movements within +/- 5 MW. NZSM
has over 600 events that are triple that
range.
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Load Shape Analysis: Seasonal and Hourly View of Hourly Change for 2020 Reference, NZSM No Export and NZSM Export

Hourly System Load Change (MW)

Monthly

35
30

- @ 2020 Reference

-+ NZSM+n&e*per—t—
- % NZSM - export

25

20

15

10

Summer

2021

Hourly System Load Change (MW)

35
30
25
20
15
10

- @ 2020 Reference

sunset

Increases
load

-+ NZSM+n&e*p9r—t—
- % NZSM - export :

X
x> \ \
" sunrise
reduces
* load
o < (0 0) (Q\| (o o
- y— QN

24

Notes

® Scattergraph of over 26,000 hourly data

points for 2020 Reference Load, and
NZSM with and without export.

Worst case hourly change happens in
shoulder seasons, when days are cold
(bigger load) but clear (more solar).

Export case is most dramatic because,
on sunny days, it can literally take a cold
morning peak load and drive it to zero, in
a matter of an hour or two, as the sun
rises on a clear day. And the reverse
happens at the end of the day as the sun
sets, and clear cold night rushes load
back to peak.

2020 Reference Load is typical confined
to movements within +/- 5 MW. NZSM
has over 600 events that are triple that
range.
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AN

BPA Load (MW

Hourly Change (MW)

Load Shape Analysis: BPA Load, Hourly Change in Load

50 — 2020 Reference Load
— NZSM Reduced Load - no export
40 NZSM Reduced Load - with export

N

o8
-

v

\ \

AT

A\
!U\

20 N N

10 I _ i
[cloudy day, no export]

O i .
) 10 11 12 13 14
March 2020

20 [ . )
— 2020 BPA Sold Hourly Change ) cloud strlkes/_J
-- NZSM Model - no export ’ \ S

10 4 2y NZSM Model - with export - i R

Notes

® The green line is the 2020 reference

load of OPALCOQO’s system.

The yellow line is the system load in the
NZSM model (50% regular members +
50% NZSM members). The reduction
from 2020 load is due to NZSM self
generated solar only. No NZSM export
IS considered.

The Is the system load in the
NZSM model, with NZSM export.

Note the shear fall and rise of the
yellow and red line load. The next slide
summarizes the annual impact of those
rapid changes.
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Load Shape Hourly Change: Statistical Analysis Summary

Hourly Load Change

Standard Deviation

Max Spike Up

Max Spike Down

Count > 2020 Up Max
Count > 2020 Down Max

Notes

2020 NZSM NZSM
Reference  no export with export
1.5 MW 2.6 MW 4 MW
6 MW 16 MW 26 MW
A15MW | 19 MW -31 MW
286 527
22 112

e NZSM hourly load has over 639 spikes larger

than than any that occurred in 2020.

Climate Impact: reducing stream flow,
Increasing fire season, etc. all increase day
ahead market firming resources risk.

Climate Impact: Fluctuation of hydro system
with climate impact on seasonal flow,
especially summer time.

Buying on short-term market (Energy
Imbalance Market (EIM)and Energy Day Ahead
Market (EDAM)), to firm spikes in load,

becomes very unpredictable and expensive.

Will require rethinking protection schema given
large bi-directional power spikes.
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Export and Over-Generation
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Representational Monthly Energy Sales: Generation to meet Net-Zero Model Load

28M
26M

Notes

217 million kWh Annual 2020 Reference _
e (Goal: use member exported solar first, and

24M 180 million kWh Annual NZSM Model backfill with mainland power
22M T
e Winter is typically 92% BPA, 8% solar
20M
e Summer is typically 65% BPA, 35% solar
= 18M
; 16M e During summer days, net-zero solar
\X_/ production exceeds member load so is mostly
>, 14M exported to OPALCO grid, 72% is over-
®)) generation, exceeding what we need to meet
CT) 12M v total system load.
Lﬁ 10M 'Generatio e O . _
ver-Generation: Summer daily solar export
\ / \ exceeds total system daily load, so is either:
8M - curtailed,
6M \ BPA Backiil / Net-zero EXPO“\ - sold to mainland at market rates,
- stored In longterm storage
AM (e.g. hydrogen fuel cell)
2d\Y e Though summer is net solar export, at night
and during cloudy days, BPA is needed to firm
OM solar (see previous hourly slides)
2019 2021
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Daily Energy Mix: BPA, NZSM with Solar Export and Over-Generation

400 Notes
| ~ BPAPurchased  — NZSMPurchased -~ NZSM Over-Generation * NZSM Purchased: Is used to
serve system load first.
e BPA Purchased: Is used to
1,200 backfill system load when
member solar export is not
enough.
c 1,000 e Over-Generation: Summer
; Tf daily solar export exceeds total
S BPA Backfill system daily load, so is either:
~ 800 VA /\‘ 158 million kWh - curtailed,
c>3; \\N - sold to mainland at market
— h rates,
GC) f - stored in longterm storage
LL] 600 (e.g. hydrogen fuel cell)
=
©
O 400
NZSM Over-generation
50 million kWh
200
NZSM Purchased
A m 22 million kWh
O A\ A | ‘ ‘ A\ \ ~ ~
January Summer December
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Power (MW)

70
65
60
55
50
45
40
35
30
25
20
15
10

Day Average Hourly System Load: 2020 and NZSM Model

— NZSM Day Average Hourly Total System Load

2020 Reference Load
217 million kWh

h\V\MMVA\/ ‘

NZSM Model Load

Daily 2020 Load

180 million kWh

January

Summer

December
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70
65
60
55
50
45
40
35

Day Average Hourly System Load: NZSM Load

— NZSM Day Average Hourly Total System Load

Power (MW)

\V/\ N ‘ - M
W g AN

January Summer December
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Power (MW)

70
65
60
55
50
45
40
35
30
25
20
15
10

NZSM Hourly Generation Mix: NZSM Purchased

B NZSM Purchased

— Day Average Hourly Total System Load

\AA/\

AN

Ny

 apl

A

WY

A W

M /\/\/JV
A N a /\
\/ VA

N

N

I

NZS‘I\l/I‘ Purchése‘d
(sumny|daytime)
22 imillion|KWNVn | ‘

Hl‘ln .

January

Summer

December
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Power (MW)

NZSM Hourly Generation Mix: BPA Backfill

70 —————————— — ;
65 o e PRI
60
99
50
45
40 H | H (‘
35 | I IR H'
30 H} ‘\ 1‘( H | 1 ?H ‘H |
25 i
20 It \“ |

) iwa\ lw \\\\\ il !

10 |
BPA backfill and firming L

,‘b
: >
2
> -

S | (nights, winter, gray days)
0 158 million kWh il l |
January

December
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Power (MW)

70
65
60
55
50
45
40
35
30
25
20
15
10

0

NZSM Hourly Generation Mix: BPA, NZSM Purchased

ﬂu
| . u
| 11 Ll
Il I
fll Iy
T T .| T
T TR e WL
BPA backfill and firming H asec
5 [ (nights, winter, gray days) y daytime)
158 million kWh \ by
January Summer December
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Power (MW)
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Daily Energy (MWh

Daily Energy Mix: 2020 Reference and NZSM Model Summary

BPA Purchased
/\‘ 158 million KWh

1400 ————— 7777777770 ——
~— BPAPurchased = — NZSM Purchased = — NZSM Over-Generation
1,200
kWh (M) NZSM
1 000 2020 Model
’ Load 217 180
“ ﬂ BPA Purchased 225 158
800 ,A ﬂ Export to Grid 2 22 i
M Over-generation 0 50 | W

NZSM Over-Generation

600

50 million kWh

Summer daily solar export exceeds
total system daily load, so is either:

400

200

0
January

- curtailed,

- sell to BPA?

- stored in longterm storage for winter
(e.g. hydrogen fuel cell, >50% loss)

22 million kWh

NZSM Purchased for resale to regular members
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NZSM Model Summary

NZSM Model Energy Generation Mix
(kWh), serving reduced 180M kWh Load

NZSM

BPA SOId NZSM Export . Over-
eneration
1 58M 22 50M

or other
sources

5,750 NZSM members, 5,750 regular members (no generation)

Resultant Energy Mix to serve 180 million kWh load
- BPA 88% (158 million kWh)
- Local Solar 12% (22 million kWh)

NZSM members will collectively produce 109 million kWh annually

- 37 million kWh for self (reducing total annual kWh sold to 180 million)

- 22 million kWh resold to OPALCO for regular member load, displacing BPA
- 50 million kWh over-generation (curtailed?, sold to BPA?, stored for winter?)

NZSM members collectively would have 110,000 kW of solar capacity
- covering 660 acres of surface, mostly rooftop
- 19 kW dc capacity each (average among residential and commercial members)

NB: Over-generation starts to happen after 12.5% of members are NZSM (1,438).
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What portion of the year does NZSM solar provide power?

s

.

Northwest has half
the capacity factor of
the Southwest.
Longer nights in
winter during peak
load. Lower loads in
summer during peak
sun.

~

Annual Hours of
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Reduces system load

from 217 million kWh
to 180 million kWh
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Sold to OPALCO to
meet other member’s
load, replacing BPA.
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Exceeds load. Must be
curtailed, sold to
mainland or stored

for winter.
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Discussion

pros and cons

local resilience \LV no lesa e
veliabilit c Curtailment
over-geantion g BPA demand charges g a %D
- ® m—
curtailment = (?5 lOW IThcome g—_- E
e S
i(;;zlgti;e;n;jtomge Z QL production credit § (O cé)
O T
load shape S ¢

load reduction

arid modernization requirements to support increased load spikes and bi-directional
how to maintain firm power, and manage cost of power
how to balance needs of solar and non-solar members
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Rates Review: Timeline

May 2021 Member Generation Trends and Modeling

June Staff Analysis

August Guernsey Cost of Service Analysis (COSA) review
September Discussion of Rate Options

Late September

Solar Town Hall - member feedback

October Rate Options Review
November Budget and 2022 Rate Proposal (first read)
December 2022 Rate Structure (second read)

January

Rate Implementation
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Thank You!
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Billed Versus Actual Cost as a % of Total Cost
Typical OPALCO

Residential Bill X Actual OPALCO Costs
100%
Usage 90% =
Charge BPA Electricity Cost
‘ 80%
_ta,olleayy 70%
-leads to over
~ -~ charging incold - 60%
Rule of Thumb Vg”fihfs g . Operations/Facility Cost
—unaercnarging o o
Bill = Rates x Weather 30 VIEIT ngfel’gs For decades, t.he Facility Charge ha.s.only recovered a
. 409% fraction of the actual Facility Cost.
30 The bottom line 1s that we must cover the cost to run our
7 operations. Historically, we have done so through enerqgy
20 (kWh) usage charges. With warmer temperatures, usage goes
1 Wl lown and that creates revenue volatility for the Co-op. The new
acility y p
C N 10 rate structure will gradually correct this weak link in the
arge 7 system so the Co-op can sustain the level of electric service that
0% members demand.
O — AN ™M < O © I~ i = 0 0 N o © 0 O N~
O 0O 0000 OO o S S o S o) S S O O
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OPALCO Facility Charge Analysis

volatile (weather dependent) Co-op Revenue Stability. Stable
negative economic impact Electricity Usage SNcourages waste
worse Avg. Low Income Energy Bill(14% ofimembers)

residents subsidize seasonal Seasonal Members (35%) Seasonal paysfairshare

discourages L.ow Carbon Footprint (transportation and heating): = encourages

residents subsidize MGs Local Renewable Energy (1-6%)  discourages transition

No Facility

All Usage

All Facility
No Usage

. . S S A T R ————— . ————

0%

10% 20% 30% 40% 50% 60% 70% 80% 90%

Base/Facility Percentage of Bill

100%
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Monthly Home Energy Use (kWh)

Typical Monthly Residential Energy Use: All Electric Home, Three Rates
Typical All-Electric Home Monthly Bill: 2 Rates

Avg. 1006 kWh/month Avg. bill = $146/month, $1,757/year

| Baseboard heater
B Lighting

I BN
1,600 M Water heater —

™ Other
1,400 o S R
1,200 e B B B B e [ oo

800 e o B $100 ~ — $42.57 Facility, $.1007/kWh (2018 rates)
— $80.00 Facility, $.0644/kWh

GO s
600

GO
400

A
200 """""""" $20 _______________________________________________________________________________________________________________________________________________________________________
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Side-effects of local energy production: Economics and Subsidies

Example Notes & Assumptions

30GWh
. Solar production from 5,600 rooftop arrays of 13.4
Avg. 24 GWh, with 65 kW each = 75 MW, producing 82.6 million kWh per

S5GWh MW peak demand year, mostly in summer.

Solar system cost $150 million = $27,000 per rooftop

S0GWh ($2/Watt, not including financing and grid integration)

Energy Solar would produce 41% of energy consumed. In-
Demand home reduces OPALCO kWh sales, excess replaces
15GWh The 4¢/KWh hydro with 12¢/kWh net-meter energy. Since
Winter retail KWh sales pay a portion of facility cost, non-
Problem solar members subsidize solar members for the
10GWh _ shortfall in facility, as well as the increased cost of
Solar energy.
Production
GWh Excess sold
O to members
Avg. 3 GWh at retail
\'

OGWh::::>\ : > > :>
COB52CE5922052952552552220629¢C
ESJLCEE<E§%7<3(£O§893£_)§<§—33_32$O§893 Net.M Reduced

et-Meter
2012 2013 2014 " gubsidy Members KWh sales

Source: OPALCO, PVWatts
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M.O.R.E. Member Generator Incentives and Subsidies

L ocal Incentives
all OPALCO members (11,279)

(area proportional to # of members)

M.O.R.E.
member
generators

M.O.R.E.
supporters

436 147

(Green Blocks,
Donations, etc.)

M.O.R.E. Net

Production Metering
Incentive Credit

30% Investment
Tax Credit

Accelerated
Depreciation

WA Sales Tax
Exemption

WA
Production
Incentive

Federal
Incentives

-

WA State
Incentives

Notes:

M.O.R.E. member total kWh
generated drives WA production and
and M.O.R.E. incentive payments.

OPALCO net metering credit based
on net kWh after usage. Net metering
rate is retail (versus BPA wholesale),
hence all members pay subsidy to
member generators.

Typically solar member generators
shift excess summer production to
winter consumption, using the grid as

a seasonal battery.

OPALCO receives, administers and
distributes WA and M.O.R.E.
Incentives.

WA incentive payments are subject to
$100,000 WA annual cap.
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