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Welcome
October 19th 2018

Meydenbauer Center, Bellevue, WA

Dean Van Vleet,
President - Solar Washington
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Presented by Solar Washington

501(c)3 Non-Profit
Founded June 2000
Advancing Solar Energy in Washington State

Organizing Community Outreach and
Educational Activities

7 Volunteer Board Members
1 Executive Director
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Solar Washington Board and Staff

Dean Van Vieet — President

Britton Rife — Vice President

Joan Schrammeck — Secretary
Chandra Romel — Treasurer

Craig Wahl

Jack Newman

Leslie Moynihan

Patrick Nugent — Executive Director
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Additional Summit Committee

Volunteers
Bart Hansen — Clark PUD
Allison Arnold — Solar Installers of Washington
Leslie Moynihan — PSE
Kendra Hubbard — SEIA, OSEIA, Unirac
Craig Olson
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Topics of the day

State of Solar in WA and the US

Diversity, Equity and Inclusion in Clean Energy
Net Metering 2.0

Initiative 1631 potential influence on Solar
5939 Incentive program update

Legislative Panel
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Goals for the day

* @Gain more knowledge of the solar industry —

fast changing and churning with many new
faces

 Gain more knowledge of the electrical
distribution industry — stable, low risk, and
high reliability are paramount

* Do this respectively
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What does respectively mean?

Lets review the “Story of the pig”
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Story of the pig

A man was driving a winding mountain road
in his sports car.
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At the same time a woman is driving in the

opposite direction towards him in her sports
car

northyorkshireclassiccarhire.co.uk
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As they pass each other the woman leans
out her window and yells, “Pig!”

The man immediately leans out his window
and replies SH%@*&!

He then storms off into the next curve...
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...only to wreck his car trying to avoid a pig in
the roadway.

wreckedexotics.com
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The moral of the story

 Don’t be so thin skinned you can not take
feedback from people. Particularly from
experts on the “other side”
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Other reminders for the day

* Accept that lots of things will change

Price of a solar panel per watt
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* Accept that somethings do not change -
such as laws of physics
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* Accept that human nature is rather
resistant to change — In particular to
match load use with solar production

Example Battery Impact on Murden + Winslow PUGET Monthly Energy and Peak Load (2000-2014)

Load - February 6, 2014 ENERGY et
55.00 | —with Battery | 1,000 SRy

/J\ Status Quo :\:{ xS, i‘j-“ ----- Peak Load (MW)
50.00 : 900 NP LA
e N ~ Energy (aMW) ":'
45.00 / ' £ s00 5
P : :

40.00 M \ £ 700
35.00 \ 600
30.00 V‘/ O 500
25.00 400
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T T el T g2 g0 AT et T g6 TACOMA = POWER

TACOMA PUBLIC UTILITIES
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Accept that Washington is not California

We won’t get a “Duck Curve” - We'll get a
different type of curve. Maybe the “Rainier
Curve”??

SJC Electric Consumption and Solar Example: seasonal Load and Solar Production

OPALCO members use twice as much
30GWh energy in the winter as in the summer.
Avg. 24 GWh, with 75

MW peak demand

25GWh fraction of summer. Other resources will be

But solar production in the winter is a small

needed to meet winter loads if we wish to
reduce our dependance on mainland energy.

20GWh

Emerging wind, tidal and energy storage
systems are possible resources that can help
solve “the winter problem.”

15GWh The

Winter Notes
Problem Theoretical
10GWh . + OPALCO load 2012 to 2014

= Theoretical solar production from 10,000
5GWh rooftop arrays of 7.5 kW each = 75 MW,
costing about $150 million (not including
financing and grid integration
gandg g ) Graph by Orcas Power
Solar production is 180 degrees out of & Light Cooperative
phase with load, needing winter sources
2012 like hydro, wind, tidal, pumped hydro,... (OPALCO)

0GWh

c
]
-

Source: OPALCO, PVWatts page 7

A 4 hour storage solution for CA is not a 6 month storage solution for WA
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* New buzz words alone aren’t magical
fixes for perceived issues with the grid

"

My microgrid
is better than

your
microgrid!
6 (ZA i éau"n

Nikola [esta

Q@
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So what to do when incentives are
running dry?
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Diversify!!

Should kWh production be the only metric to define ROI?

M-Bar-C Solar Carports - mbarconline.com
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Technology is moving fast!

* Resilient, Conservation, Energy Storage,
Cheap, and No Interconnection agreement

RECT WATER HE

ELEMENTS

Solar energy is stored overnight as thermal energy
Quest MPPT PV direct hot water heater controller
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* Technology is moving fast!

* Resilient, Conservation, Energy Storage,
Cheap, and No Interconnection agreement

SOLAR

%" BLUESUN

YOUR BEST PV SUPPLIER

Solar energy is stored overnight as pumped domestic water in a reservoir or tank
Similar to current “pumped energy storage” projects
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 Technology is moving fast!

* Resilient, Conservation, Energy Storage,
Cheap, and No Interconnection agreement

Solar Panel Pumping Inverter =~ Pum
*‘ S
B8]
Z Combiner Box 2L !
L : ! ?___j
. ?

| |y

[ _ ? ’ !IQ.Q oullT JU

AC solar pump system from THP to 125HP, AC solar pumps with Pump Inverter.

www.bluesunpv.com



')/ \\lashington State

DN

* Technology is moving fast!

* AC centric buildings will be challenged

The EnerNet

About Hybrid AC/DC Microgrids
Mision ) / \ The Status Quo...
2

<) .'{‘
ot

DC / Semiconductor
Based Loads

immin

3% to 10%

DC storage
loss

www.emergealliance.org
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* Technology is moving fast!

* By DC - Similar to DC telecom systems

The EnerNet

About Hybrid AC/DC Microgrids
The Ideal End State...

14 * Higher Efficiency
.,‘_‘ "‘\ * Minimal Conversion
DC / Semiconductor =, T Loss
Based Loads « Lower Operating Expense
i « Safer

2% to 5%
loss

/\\ v
= F |—
p | 0% loss
Dimming
3 3% to 6%
: loss DC

2% to 5%
loss

AC Grid

3% to 5%
loss

1 AN
\i‘a 3% to 6% + Fewer Components
R 0% to 2% * More Reliable
: loss * Less Real Estate
* Reduced Carbon
Footprint

www.emergealliance.org
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 Technology is moving fast!

* Where are DC buildings happening?
Some of the World-W|de DC Deployments

Sizes vary from 15 kW to 1MW

North America Europe Asia
* Proof of concept - 9 * Proof of concept - 2 * Proof of concept — 11+
* Production - 4 * Production >20 * Production - > Update
More than 1000 sites operational
www.emergealliance.org today in China

What would Thomas Edison say now?
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Woohoo!!!
Take that
Sparky Boy!!

o

"'8"‘

( N -
&
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., ™

Chomas Sdison
Nikola “Lesla

ACFDC
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« Who’s getting into solar? China obviously...

' /
F i | 4
Sunlight Creates Wealth
//

L&

Lerri/Longi PV manufacturing factory in China with a multi MW rooftop array
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 Who's getting into solar? But China isn’t
the evil giant that everyone is accusing
them of being

W ' k | s b 0 | ar Home Maps Database Analysis by region by company Marketplace
e The authority on utility-scale solar power Worldwide (zoom/move to other sites) Continent  Country | Region | Province  Clusters  Sites

Maps Initial focus on site footprint of s Ed f A v
Confinent Country Region Province Sites Company Longyangxia - Gonghe Key below criteria of these plants not yet shown
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Who's getting into solar? China is actively
making a better country for their youth by
installing 5 times the solar we do. And
having a little fun at it too.

Via Google Maps @ 39.977128,113.486222,736
Southwest of Datong, Shanxi, China

Goggl: -
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 Who's getting into solar? The Oil Industry.

v.pv-tech.org/news/tata-power-installs-6mw-rooftop ar-project-at-indian

Yes, really...

Tata Power installs 6MW rooftop solar
project at Indian oil refinery

8y Tom Kenning  Aug 20, 2018 12 MBST ®0 <snae (DO

Tata Power has built a 6BMW rooftop solar project across 34 rooftops of an oil refinery site of
Mangalore Refinery and Petrochemicals Limited, which is based in the south indian state of
Karnataka

Tata Power chose 95 string inverters for the project from PV inverter manufacturer Goodwe, which
has an Indian office in Mumbai. The GoodWe MT Series inverters (50-70kW). which are aimed at

the C&l solar market, have 30% DC input oversizing and a continuous maximum AC output power

overload of 15% for use on large-scale commercial rooftops and ground-mount solar PV plants



')/ \\lashington State

DN

e Who’s getting into solar? Even NASCAR
fans like solar now!

by ..,

JJ0W

A : .
| \) LAT IMAGES
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So how do utilities stay relevant?

* The rapid advancement of PV manufacturing
scale is continuing to lower acquisition costs
and will be a key win for utilities to act on.

~

Avista’s 28MW Solar Select project in Lind, WA during construction phase — October 2018
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* So how do utilities stay relevant?

Funds [ Obligated W Frecertified O Available Statewide Cap
* Install solar! '
° BENTON COUNTY PUD 1 |
BENTON RURAL ELECTRIC ASSOCIATION o5
BIG BEND ELECTRIC COOPERATIVE [ $382,630.28]
CHELAN COUNTY PUD 1 i $754 629 1608
CITY OF CENTRALIA 725,106
CITY OF ELLENSBURG 326,334.74 |
CITY OF MCCLEARY ] 95M
CITY OF PORT ANGELES

CLARK COUNTY PUD 1 10 asMm
CLEARWATER POWER COMPANY B8 6.71
COLUMEIA RURAL ELECTRIC ASSOCIATION [ 5160.253.68] oM

COWLITZ COUNTY PUD 1
DOUGLASCOUNTYPUD I BRI 75M
ELMHURST MUTUAL FOWER & LIGHT | m
FERRY COUNTY PUD 1 I 32e3.202.03] 70M
FRANKLINCOUNTYPUDI B 361122451
GRANTCOUNTYPUDZ I 3a0eeauies]
GRAYS HARBOR COUNTY FUD 1 ] 31104591.21]
INLAMD POWER & LIGHT | _j_‘gm] i
= JEFFERSOM COUNTY PUD 1
= kmTmASCOUNTYPUDI|  closeb |
E KLICKITAT COUNTY PUD 1 — =M
[ LEWIS COUNTY PUD 1
s MASON COUNTY PUD 1 — SN
a MASON COUNTY PuD 3 I $524,486.95 ]
ﬁ OHOP MUTUAL LIGHT COMPANY T 3209,205.23] 45M
8 OHANOGAN COUNTY ELECTRIC COOPERATIVE I 9,650,381
OKANOGAN COUNTY PUD 1 [ 17,569.90 A0M
ORCAS POWER & LIGHT COOPERATIVE | CLOSED I

PACIFIC COUNTY PUD 2 ] 3250,212.94] 35M
PACIFIC POWER & LIGHT coMPAN Y I a7,596.86
PARKLAND LIGHT AND WATER COMPANY I /26,602 30M

WAHKIAKUM COUNTY PUD 1 | 93,404.59 oM
00 01 02 03 04 05 06 07 08 09 10

Percentage

O Under contract™

O Applications under review
W Precertified projects

@ Certified projects

* Estimates for new projects under contract (since the last update) were self-reported by only 23 selar contractors.
utility-level caps do not refiect applications under review nor esti reparted by
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AN S U LAR SUMMIT

So how do utilities stay relevant?

Funds Otligated W Frecertified O Available Statewide Cap
A ° ’ avisTa I IEAL1Z692 e
. v I s a s BENTON COUNTY PUD 1 B

BENTON RURAL ELECTRIC ASSOCIATION |

BIG BEND ELECTRICCOOPERATIVE ] 3362,630.28] 305m

CHELAN COUNTY PUD 1 [ STOuEZsE] o
° CITY OF CENTRALIA ]
CITY OF ELLENSBURG 5.344.74 |

went in at the s ==

CITY OF PORT ANGELES

CITY OF RICHLAND i

° CLARK COUNTY PUD 1 §86,119.40 ] a5M
CLEARWATERPOWERCOMPANY BRI 353186.71]

I o we st c o St I n COLUMBIA RURAL ELECTRIC ASSOCIATION BOM
COWLITZ COUNTY PUD 1 I ]

DOUGLASCOUNTYPUD I BRI 5M
ELMHURST MUTUAL FOWER & LIGHT | 3175,968.31]

FERRY COUNTY PUD 1 I 32e3.202.03] 70M
FRANKLIN COUNTY PUD 1 I ————— 3eii.zzas1)

WA — by fa r GRANTCOUNTYPUDZ I 3a0eeauies]
GRAYS HARBOR COUNTY PUD 1 3110499121

INLAND POWER 2 LIGHT I saeseezaa) sOM
JEFFERSOMN COUNTY PUD 1 ;—

g KITTITAS COUNTY PUD1 | cwssu
E KLICKITAT COUNTY PUD 1 =M
2 LEWIS COUNTYPUD -
= MASON COUNTY FUD 1
2 MASON COUNTY PUD 3 ] S523,8655 ]
ﬁ OHOP MUTUAL LIGHT COMPANY T 3209,205.23] 45M
S OHANOGAN COUNTY ELECTRIC COOPERATIVE
OHANOGAN COUNTY PUD 1 [ 3507,589.90] A0M
ORCAS POWER & LIGHT COOPERATIVE | CLOSED 1

PACIFIC COUNTY PUD 2 ] 3250,212.94] 35M
PACIFIC POWER & LIGHT coMPAN Y I a7,596.86
PARKLAND LIGHT AND WATER COMPANY I '26,602.20 30M

PEND OREILLE COUNTY PUD 1 | EEE]
PENINSULR LIGHT COMPANY 25w
PUGET souND eneRGy I SopsasaEs]

20M

1M

oM

WAHKIAKUM COUNTY PUD 1 | 93,404.59 oM
00 01 02 03 04 05 06 07 08 09 10

Percentage

O Under contract™

= £ N O Applications under review
Estimates for new projects under contract (since the last update) were self-reported by only 23 selar contracters. W Precertified projects

utility-level caps do not refiect applications under review nor estimates reported by installers, @ Certified projects
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So how do utilities stay relevant?

Funds B Obligated B Precertified /—nﬂwwe Statewide Cap
[ ] [ ] ’ AVISTA ram 2 A BHLIZESE] gy
() BENTON COUNTY PUD 1 \ = J PP |
De S p Ite AVI Sta S BENTON RURAL ELECTRIC ASSOCIATION S N 5105.787.01] 105M
BIG BEND ELECTRIC COOPERATIVE I SI02630.28]
CHELAN COUNTY PUD 1 [ §794,629.98 ]
CITY OF CENTRALIA [ $229.196.81] 100M
[ J [ J CITY OF ELLENSBURG $26.344.74
CITY OF MCCLEARY [ $89,081.49] M
CITY OF PORT ANGELES | 343329104
CITY OF RICHLAND I $354,358.07] 90M
CLALLAM COUNTY PUD 1 I $275.367.58 ]
CLARK COUNTY PUD 1 I $2,886,114.40] 85M
~N o CLEARWATER POWER COMPANY I —_353186.71]
COLUMBIA RURAL ELECTRIC ASSOCIATION | 5160.754.68] 80M
o o t e COWLITZ COUNTY PUD 1 [ $1,653,42357]
DOUGLAS COUNTY PUD 1 ] $206,720.25] 75M
ELMHURST MUTUAL POWER & LIGHT [ §175.968.31]
FERRY COUNTY PUD 1 [ S$z23.202.03] 70M
L4 FRANKLIN COUNTY PUD 1 [ $e11,22451]
Statewide MW EEE e L -
GRAYS HARBOR COUNTY PUD 1 [ $1,104,551.21]
INLAND POWER & LIGHT [ 5463,862.14 BOM
- JEFFERSON COUNTY PUD 1 [ 39045196 ]
£ KITTITAS COUNTY PUD 1 | CLOSED |
4 4 35 KLICKITAT COUNTY PUD 1 I $267,208.49] 2
installed this year, : = |
’ ‘g MASON COUNTY PUD 1 I $118,098.08] &
o MASON COUNTY PUD 3 $524,986.95 ]
":j OHOP MUTUAL LIGHT COMPANY I $209,203.23] 45M
° s OKANOGAN COUNTY ELECTRIC CODPERATIVE
OHANOGAN COUNTY PUD 1 1 $507,5680.00] 40M
v r I I I f h ORCAS POWER & LIGHT COOPERATIVE | CLOSED ]
PACIFIC COUNTY PUD 2 | §250.212.94] 35M
PACIFIC POWER £ LIGHT COMPANY
PARKLAND LIGHT AND WATER COMPANY [ $226,642.20] 30M
° ° PEND OREILLE COUNTY PUD 1 I $606,126.92 ]
PEMINSUILA LIGHT COMPANY I $418.449.20] 25M
incentive was o
SEATTLE CITY LIGHT $5,315,262.11 20M
SKAMANIA COUNTY PUD 1 | ~5208,215.64]
SNOHOMISH COUNTY PUD 1 | 32.723.156.54 ] 15M
TACOMA POWER I $2,928,116.53]
TANMER ELECTRIC COOPERATIVE I _Siz8528.48]
u s e d TOWN OF EATONVILLE [ —$62,693.45] 20M
TOWN OF STEILACOOM [ 338,683.05]
VERA WATER & POWER [l $779,52495) E
WAHKIAKUM COUNTY PUD 1 I 393.40459] on

00

01 02 03 0.4 05 06 07 08 09 io0

Percentage

@ Under contract ™

O Applications under review
B Precertified projects
Certified projects

* Estimates for new projects under contract (since the last update) were self-reported by only 23 solar contractors.
Utifity-fevel caps do not reflect applications under review nor by
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So what really are our goals?

A

Carbon reductions?

Attract internationally competitive PV
manufacturers? (bringing cash to the State)

Stable install community?

Utilities embracing new technologies while still
staying healthy?

A recycling program that doesn’t increase the
cost of solar?

Keeping our eye on the ball?
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And if you have an idea, ask for

review and input

Dog Rides Comfortably in Sack
on Running Board

Your dog will ride safely in this sack, which is
guickly attached or removed

Popular Mechanics — June 1936
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Collaboration on ideas is a path for
the best wins

Dog hammoc k by Upsky
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