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Pacific Power Competitive Process
Lessons Learned

Renewable Advisory Council Meeting
June 6, 2012

EnergyTrust
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Agenda

Program Changes
e essons Learned

Next Steps
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Program Changes

Created a standard application for custom projects
e Standardized documentation for application

 Developed a scoring calculator based on application
criteria

e Created an internal review team to make final project
selection

Trust

of Oregon





| essons Learned

e Understand the market;
 Timeline;
« Comparing projects across technologies;

 Communicating process, requirements, and
expectations;

* Benefits of ongoing dialogue;
e Two step evaluation
e Balanced scoring;

 Different goals for different Funding
Announcements Trust

of Oregon





Next Steps

e Extend to both utilities
« Annual Funding Announcements

« Expand to Development Assistance

Trust

of Oregon






Energy Trust Small Wind
Program Update

Renewable Advisory Council, June 9, 2012

EnergyTrust
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Wind program
background






Small wind turbines supported by

Energy Trust

 Energy Trust
small wind
program has
shown modest
success

e Numbers have
leveled off

16

14

12

Nl

2006 2007 2008 2009 2010 2011
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Most turbines are very small

Turbines by nameplate capacity

e 2500 are < 3 kW
. 8% are > 20 kW ‘ .

15%

10-15 kW
26%

\|7

EnergyTrust*
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kWh

600,000

500,000

400,000

300,000

200,000

100,000

Estimated production of turbines

Estimated Annual Production (kWh)

Added Each Year

545,054

170,920

12,746

50,000

2006

2007 2008 2009 2010 2011

5

 QOver half of
2011 estimated
production from
one 225 kW
Siva turbine In
Silverton

e Estimates often
high

Trust

of Oregon





Few companies represented in Oregon

Some listed turbine Turbine Manufacturers
companies don’t have
representatives here

 Good news: new Energy
Trust of Oregon XZ\
Incentives have spurred
renewed Iinterest

e Bergey, Gaia and
Endurance have all
accelerated their
marketing efforts in
Oregon

Endurance
8%

Jacobs
24%

EnergyTrust

6 of Oregon





For the Pacific Northwest

Energy Trust of Oregon

s Program Evaluation Studies

 Phil Barbour and Stel
Walker at OSU
concluded an
iImportant study of
wind map estimates

*Lizzie Rubado and
Paul Franzosa
completed an analysis
of Small Wind Energy
Generation

Trust

of Oregon





Lizzie re-evaluated incentive structure,
recommended a production-based system

eBased on

Model (el | (EE=Ey Di:::trer B ey Senen I:::::; S u C C e S Sf u I
(kW) atillm/s (m) Cost
@ 10 mph @ 11 mph @ 12 mph ]
BWC XL.1 1 1.0 25 No Data 987 1,266 1,563 ] ¢ 4,500
Skystream 3.7 2.4 2.2 37 $ 19,000 1,568 2,074 2,614 ¢ 10,800 | § E I a m
Xzeres 110 2.5 2.5 36 $ 35,000 2,307 2,954 3,639 ] $ 11,250 | § N Y S DA O d e I
Proven P7 23 25 3.5 S 32,000 2,437 3,022 3,639 | S 11,250 | $
2400 3 3.0 4.0 No Data 2,802 3,526 4,229 % 13,500
§-343 5 5.0 6.0 s 56,450 4,668 5,981 7.341)8 22,500 | -
R9000 5 4.6 5.5 No Data 6,110 7,702 9,364 s 22,500
Proven P11 6 5.2 5.5 s 55,000 5,997 9,136 11,524 | 8 24,750 | 8 . I n C e n t I Ve S
Excel 10 8.2 7.0 S 74,000 7,464 9,745 12,292 | ¢ 31,500 | 8
Xzeres 4425R 10 8.7 7.2 $ 90,000 11,447 14,578 17,865 | $ 32,400 | §
Jacobs 31-20 20 17.0 9.4 $ 117,500 12,191 16,337 21,021 | ¢ 42,3008
P35-2 14 12.5 8.5 S 100,000 13,265 17,658 22,300 8 38,250 | 8 e n e ro u S to
GW133 11 10.7 13.0 5 130,000 18,921 23,973 28,994 | ¢ 45,000 8
E-3120 -] 56.6 19.2 $ 370,000 71,592 90,574 109,766 | $ 86,400 | §
Northwind 100 100 81.0 21.0 550,000 88,735 113,617 140,164 | § 94,500 | §

partially make up

GENERATION = 9,500 kW

100 feet Bas
e or loss o

@ hub height

0.3 47500 GENERATION > 9,500 kW

25% 875 S 40,000 Bas

2 S 1.75 kw

Calculated using SeventhWind

Based on ETO and NYSERDA histarical averages, and avg of guyed and freestanding towers GENERATION > 125,000 kw

Assumed to be residential Bac

kw

Trust
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Challenges and
Solutions for the
Wind Program

going forward






Incentives were fixed regardless of
site or strength of resource

L ]
I I I C e | ItIVe Search Details Eligibility Steps Forms Resources
Energy Trust Incentives

fo r I I l e r I Homeowners: Up to $45 000 (lesser of $4 500 per meter of rotor diameter or
# Serving customsrs of; 54,500 per rated kilowatt of the wind turbine).

Portland General Electric, Pacific

Power, NV Natural & Cascade Manufacturer Model Capacity Rotor
MNatural Gas. (kW) Diameter
ased on
Bergey Windpower BWC XL.1 1 25
n a I I l e p | at e Southwest Windpower Skystream 3.7 24 3.7 $10,800
Xzeres Xzeres 110 25 36 $11.250
[ ]
C a p aC I ty O r Kestrel 2400 3 40 513,500
Endurance Wind Power S-343 5 0 $22.500
SWe pt a r e a Evance Wind R3000 5 5.5 $22.500
Bergey Windpower Excel 10 70 $31.500
Xzeres Kzeres 4425R 10 7.2 532,400

Wind Turbine Industries Jacobs 31-20 20 542,300

Gaia Wind GW133 " $45.000

reylrust

10 B of Oregon






New Production-based Incentive

e New Incentive based

on estimated annual WIND ENERGY PROJECT

REPORT

Average Energy
Output (AEO):
* $5.00/kWh <= 9,500
kWh

e $1.75/kWh>9,500

 Based on estimate by
Wind Analytics

EnergyTrust

11 of Oregon






Change:

o Contract with
Wind Analytics
for more
accurate
estimate of
wind speed
and production

Wind estimates based on old map,
varied widely, often inaccurate

e
saene

WIND ANALYTICS

WIND TURBINE COMPARISON

SELECTED WIND TURBINE CHOICE

Wind turbine capacity, required
tower height, and installed cost del.rance”
Gaia-Wind wind power

are first considered when
selecting turbines that meet your
project goals.

Installing a wind turbine on a taller
tower usually results in more
energy generated, but is also more
expensive. Capacity refers to the
maximum power a wind turbine
can generate at a given wind
speed, more capacity does not
always mean more energy.

Matching the optimal wind
turbine power curve to your wind
speed distribution will maximize 2 2 2 9 9 3
i 1,814 42,248 69,7

' kwWh/typical year kwh/typical year kwWh/typical year
The wind speed distribution on Rated Capacity 11.0 kW Rated Capacity 11.0 kW Rated Capacity 50.0 kW
your property is calculated. This is Rotor Diameter 13.0m Rotor Diameter 13.0m Rotor Diameter 19.2m
then matched to a database of “Tower Height 36.6m Tower Height 36.6m Tower Height 36.6m
verified wind turbine power Installed Cost $140,000 Installed Cost $280,000 Installed Cost $389,000
curves, based on your energy Net Cost $70,951 Net Cost $175,191 Net Cost $235,988
needs, to determine the best fit. Energy Per Year 21 814 kWh Energy Per Year 42,248 kWh Energy Per Year 69,793 kWh

Sites 182

Page 5 Wind Analytics | 20 Jay Street, Suite 936 Brooklyn, NY 11201 | Toll free: 855 808 WIND (9463) | sales@windanalytics.com

EnergyTrust

12 of Oregon
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Web-based wind map misleading

‘ h an g e - [22700 NE Mauntain Tap Rd, Newberg OR Find Wind Speed |
| |

i e z
S [ wap | satente | Hyori
°* ReMmo ethelnap 4
Remov ; :
Average Wind Speed i
= o

* Require initial N 11.96mph
consultation with
trade ally or
Energy Trust 2

GOL‘%'E . Map data @003 Google - Ter ms%f |

Click on the map to see wind speed for the location at that point.

EnergyTrust

13 of Oregon





Update web map with state-of-the-
art wind modeling tool

o WIll introduce new web portal tool by
Wind Analytics

Geangesiie
Aemision

_ - Enter your contact information to get your estimated ROl and a free consultation

| Fenidlecon

Portland r Plat Hock

MeMinmille”
Salem
Bahar ciry
Mewpert Conem wileer § Collim BTy
Camyjun Coty

Wakdport

Eugene
Hoanzs T

Gamat Sancly Devert
Cheiitins Harrey:
elley

Bain ; PRIVACY POLICY

Mwrtie Paint

,-..._,.,:. We use your contact info to
with your free Wind
Preview, 3 Wind Analyst will

_Mcll‘m'lﬂ .
Ashland Hlamash Fae explain your results to you.

Trust

14 of Oregon





Energy Trust Territory presents
challenges for wind






Turbines untested, sometimes unreliable

Ch '
ange:
Independent Certification of Small Wind Turbines
" . \\J \ :
e Certification to e e e

SWCC Applicant Turbines

AW E A 9 I - 2 O O 9 SWCC Certified Turbines SWCC Applicant Turbine Status Printer Friendly Version
n

Afull listing of SWCC Applicants, including turbines with Conditional Temporary Certification and Pending Applications, and past milestone dates far

Certified Turbines, are shown below. To sort, cick on column headings once for ascending and twice for descending
y t e I I l a MOTE: To compare ratings of fully certified turbine models, see Certified Turhines table

Under Contract Reporis i i Certification

Subscribe to RSS Feed

Applicant Turbine Under Test?!

- 11l Submitted®! Granted“!F] Numberl!
American Zephyr Corparation Airdolphin GTO 05/20/2010 0211272010 Under Test
W I n d Bergey Windpower Co. Excel 5 05/27/2010 04/14/2011 Under Test
Bergey Windpower Co. Excel 10 06/15/2010 06/24/2010 08/01/2011 11162011 SWCC-10-12
Berhic Controls, Inc. HCI0KM 120202011 Application Pending
- - - BRI Energy Solutions, LTD Whine 10-05 0143172011 08192011 Under Test
( : Dyacore Inc Solair 800 09122011 Application Pending
e rt I fl C at I O n Endurance Wind Pawer Ine. Endurance 5-343 06/07/2010 07/08/2011 Under Test
Enertech, Inc. Enertech E13 092772010 Application Pending
081372010 Conditional Temparary
Evance Wind Turbines Ltd. Evance RS000 08/13/2010 Certified Under Certification SWCC-10-27

MCE 0560132011

L]
Eveready Diversified Products | Kestrel e400nb 3500
0611872010 Application Pending
(Ply) L. 48vde

EnergyTrust

16 of Oregon





ZIN

Turbine companies sometimes
unproven, unreliable

» Joined with 7 other
states: CA, NJ, MA, WI, :Am.;“ﬁ':m;:::‘:”“‘“m =
MN, NV, NY to form the |
Interstate Turbine
Advisory Council (ITAC)

Share resources,
expertise and increase
market influence

 Require listing by ITAC
for incentives

EnergyTrust

17 " of Oregon





Turbine not always sited at optimal
place on property

sseas
soney

WIND ANALYTICS

Change: PROPERTY ANALYSIS
e Provide at amicricor IS

required before the turbine -
installation. Your installer will help i SITE1

e you work with your local q by
aS W O government to secure a permit. Latitude: 45.653086
Restrictions such as setbacks and J Longitude: -118.662745 / /
- I ]
F i

heights are considered when
defining the wind study area. * b | o f

[] vi5% : 4
d y £ i A
WI n d Such rules change regularly and L Vo ‘ | SITE 2
your installer may adjust the final & AL
installation paint based on any t \ g " Latitude: 45.652806
changes in these rules. | Longitude: -118.662275 |

resource ¢ T =

Placing a wind turbine near the Wind Turbine
point of connection reduces costs
of installation. We take this into

L}
consideration when choosing the SITE CONSIDERATIONS FOR WIND TURBINE PLACEMENT
optimal installation point. 7

Some points on the property may
be found te be more appropriate

for a wind turbine foundation. i
Your installer may adjust the final __Z .
testllEuCE POt L0 RIS HEIGHT CONNECTION SOUND VIEWSHED

\J2
N

EnergyTrust
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No incentive to increase tower height

e Former
B Incentive
T was static
E‘" ol regardless
5 of tower
s height
0 0 41 75 100 124

Increase in Wind Power %% _
“nergyTrust

19 of Oregon





Az
PN

Wind Analytics Report

WIND ANALYTIC!
' WIND TURBINE COMPARISON
[] []
* Provide estimates
Wind turbine capacity, required
tower height, and installed cost
are first considered when
selecting turbines that meet your
Installing a wind turbine on & taller —
‘tower usually results in more L
- energy generated, but is also more
p d t . d | -
i 2 - { -\-‘\.
u [ A "ONSIDERATIONS s ‘
e . \k
turbine power curve ta your wind
speed distribution will maximizes N
esd 10,675 |
KWh/typical year KWhtypical year KWh/typical year

The wind speed distribution on Rated Capacity 10.4 kW Rated Capacity 10.4 kW Rated Capacity 10.4 kW
your property is calculated. Thisis Rotor Diameter 7.2m Rator Diameter 72m Rotor Diameter 7Zm
then matched to a database of Tower Height 300m Tower Height 35Em Tower Height 42.7m
verified wind turbine power Installed Cost 594,100 Installed Cost 597,300 Installed Cost $101,700
curves, based on your energy Net Cost s281 Net Cost -$3,838 Net Cost 54,003 ~,
needs, to determine the best fit- Energy Per Year 7,693 kWh Energy Per Year 9,461 KWh Energy Per Year 10,675 kwh | ‘

Increasing tower
neight

ncrease minimum
neight to 70 ft. EnergyTrust

20

Pages wind analytics | 20 Jay Street, Suite 836 Brookiyn, NY 11201 | Toll free: 855 808 WIND (9463 | sales@windanalytics.com






WIND ENERGY SYSTEWS

Site - A3536 - Buchholz Farm: Currant Conditions Production Data _

Home or Create Account

Date (UTC)

2012-01-31
2012-01-30
2012-01-29
2012-01-28
2012.01.27
2012-01-26
2012-01-25
2012-01-24
20120123
2012.01-22

January 2012 Energy Produced
1,403 KWH total

Raw Data; (TXT) (CSV)
Raw Dala: (IXT) (CSV) |
Raw Data; (TXT) (CSV)
Raw Dala: (IXT) (CSV) |
Raw Data’ (TXT){C5V)
Raw Dala. (IXI) (C8V) |
Raw Dala. (IX1){CSV)
Raw Dala. (IXI) (CSV !
Raw Data: (IXT){CSV)

7 ¥4 2 =T 9% 9% L & 9% & ¥ B B ®¥T B B L EBE @ R H
Day of Month
Energy Produced g Speed
Minimum Minimum | Maximum | Average
0.7 kWh 0.0kW Z6KW D03KW[00OMPH 148MPH 2.7 MPH
116.8 kWh 00kW  208kW 477 kW|04MPH 3685MPH 11.7 MPH
326 kWh 00KW  208KW 136KW|00MPH 337 MPH 2.8MPH
0.0 kWh 0.0 kW 0OKW 000 kW|0OMPH 63MPH 1.1 MPH
00 kWh 00kwW D5kW 000KW|ODOMPH 95MPH 15MPH
44.0 KWh 00kKW 201 kW 152kW]00MPH 2868MPH 52MPH
160.2 kWh 00kW  208KkW 587 kW|37MPH 383MPH 137 MPH
28.1 kWh 00kW 208kW 18kW|0O0MPH 320MPH 2.5MPH
5.0 kWh 00KW  144KW 02TKW]0O0MPH 254 MPH 1.7 MPH
72.8 KWh 00KW 209kW 304kW|0OMPH 437MPH 55MPH

21

Raw Data: (IXT) (C8V) |

Data monitoring incomplete

Change:

&= « Require on-line

monitoring when
available from
manufacturer

Developing
monitoring data
analysis tool

EnergyTrust

of Oregon





Challenges remain
 Marketing: how can we assist our trade
allies to identify the market?

* Afew good companies are not yet
represented in OR

e \Wind resource variable: how do we
distinguish between a bad wind year
and a bad site?

« How can we best track and analyze
data we receive from future monitoring?

oooooooo





Thank you

Chris Dearth

Renewable Energy
Sr. Project Mqr.

chris.dearth@
energytrust.org

EnergyTrust

23 of Oregon






Oregon Solar Market Trends

Dave McClelland
Solar Sr. Project Manager

RAC, Wednesday, June 6, 2012 EnergyTrust

of Oregon





1.66 MW

1.18 MW

Operational Dec 2011
Fixed-tilt arrays
Selling to PGE

EnergyTrust

of Oregon





enXco Bellevue/Yamhill — 2.84 MW

Nanosolar
CIGS printed cells
Frameless modules

EnergyTrust

of Oregon





ODOT Baldock rest area—1.75 MW

SolarWorld
modules

PV Powered
Inverters

Ketigai ety

4
Raurnan:

Tk,

Operational Jan 2012
Owned/operated by PGE
Fixed tilt array





Bud Clark Commons solar water heating

EnergyTrust

of Oregon
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Oregon solar electric installations

BETO - Commercial ®=ETO - Residential

g 20,000

E Energy Trust has paid incentives for 4,584 PV
= systems (38.6 MW) since 2002
S 15,000

o

©

o

)

S 10,000

(0]

=

©

Z

il
=-=-100010

<2006 2006 2007 2008 2009 2010 2011 2012
Installed Date YTD
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Oregon solar electric installations

mETO - Commercial m ETO - Residential

®mFIT - Commercial FIT - Residential
20,000
An additional 563 PV systems (7.6 MW) have
received Feed-in Tariff contracts.
15,000

10,000

I
0=_.||IIL

<2006 2006 2007 2008 2009 2010 2011 2012
Installed Date YTD

Nameplate Capacity (kW-DC)






Residential solar installations

1,600

“ Feed-in Tariff 6.6 MW

1,400 = Energy Trust

3.8 MW

1,200 —

1,000

800
2.1MW

600
1.1 MW

400

QTY of Installed Residential Systems

0.5 MW 0.4 MW
200

I m

2007 2008 2009 2010 2011 2012
YTD

Installed Date





QTY of Installed Residential Systems

New residential options

1,600
“ Feed-in Tariff
1,400
1,200 -  Bulk Purchase
= Energy Trust -
1,000
Bulk purchase (Solarize)
800 +——— projects drove installs in _—— 497
2010
600 /
400 /
200 '
o, = mm
2007 2008 2009 2010 2011 2012
YTD

Installed Date






QTY of Installed Residential Systems

New residential options

1,600
1,400 -

1,200 -

~ Feed-in Tariff
= Third-Party

Bulk Purchase
w Direct

1,000

497

800

600

400

200

0

2007 2008

2009 2010

Installed Date

2011

278





Commercial PV avg costs & incentives

Commercial - Average Cost = = = Commercial - Average Incentive

Residential - Average Cost Residential - Average Incentive
O $10.00
e
s
=
©
Q
n
O]
=
c $5.95
g 500 $5.44
=
©
c
@©
2
O $1.42
2 so.o5 $120 8127 7T $115 $116  $1.08 gogg
E - e e X
%) $0.00 T T T T T T T

<1/1/2006 2006 2007 2008 2009 2010 2011 2012
YTD

Application Date





Residential PV avg costs & incentives

$10.00

$5.00

$0.00

Average Cost and Incentives per Watt-DC

Commercial - Average Cost

Residential - Average Cost

Commercial - Average Incentive
Residential - Average Incentive

6,36 $8.61 $8.84
$7.78
$6.83
$6.38 $6.36
$5.56
$3.44
$2.11 $2.26 $241 45 g
$1.69 $1.62
$1.18
<1/1/2006 2006 2007 2008 2009 2010 2011 2012
YTD

Application Date





Oregon’s top module brands, 2010-12

I /
644 kw
Schuco USA

677 KW

Kyocera Solar
1,192 KW

A2
N

EnergyTrust

of Oregon
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Average system cost per watt

System cost trends by module brand

$8.00

$2.00 -

é‘

$0.00

Qtrl ‘ Qtr2 ‘ Qtr3 ‘ Qtrd | Qtrl ‘ Qtr2 ‘ Qtr3 ‘ Qtr4d | Qtrl ‘ Qtr2

2010 2011 2012

Application Date

—==SolarWorld

Yingli Energy
(China)

Kyocera Solar
===Schuco USA

~=Trina Solar

\J2
N

EnergyTrust

of Oregon





i

AJ

®  System cost trends by module brand

$8.00
s
E —==SolarWorld
)
o
g Yingli Energy
= $4.00 (China)
9
% Kyocera Solar
)
o
g $2.00 ~-Schuco USA
>
<
Trina Solar
$0.00
Qtrl ‘ Qtr2 ‘ Qtr3 ‘ Qtr4 | Qtrl ‘ Qtr2 ‘ Qtr3 ‘ Qtr4 | Qtrl ‘ Qtr2
2010 2011 2012
EnergyTrust

Application Date of Oregon





PGE Residential Solar Electric Reservations

.E"._’ $1,500,000 - :3/5.’12: 4/5/12:

N Step 1 Closed I_Step 2 Closed —
i oo s 147 projects
| — tep .
$1,000,000 s600000 $5.11/W avg
125 projects
500,000 - L Step 2
? s600,000 $5.35/W avg
] } step1: 28 projects
50 ' ' | 8200000 $5 35/W avg
3112 4/1/12 5112 6/1/12 7112

Status: The residential PGE incentive is currently on Step 3.

PGE Non-Residential Solar Electric Reservations

— Step 2: 9 projects
$600,000

15 projects

$1,500,000 - 3/9/12:
Step 1 Closed
$1,000,000 -
$500,000 - —
$0 - —
3/1/12 4/1/12 5M1/12 6/1/12 7M1/M12

Status: The non-residential PGE incentive is currently on Step 2.

— Step 1:
$500,000
I
‘—/‘\
EnergyTrust
of Oregon





Pacific Power Residential Solar Electric Reservations

Jz $1,500,000 - 2/23/112: 4/512:
P Step 2 Closed Step 3 Closed
$1,000,000
r’J—m
$500,000
$0

1112 21112 3112 4/1/12 5/1/12 6/1/12 Mz

Status: The residential Pacific Power incentives are currently on Step 4.

Pacific Power Non-Residential Solar Electric Reservations

$1,500,000 - . 2/23/12: . 4/5/12:

| Step2 Closed | Step 3 Closed

$1,000,000

$500,000 -

$0
11112 21112 3112 4/1/12 51112 6/1/12 7112

Status: The non-residential Pacific Power incentives are currently on Step 4.

54 projects

Step 4. ~~ $5.05/W avg
$300,000
Step 3. — 066 projects
$205000 g5 25/W avg
Step 2:
375,000 .
itep . 87 projects
$117.000  $5.73/W avg
Step 4: .
$200,000 0 projects
Step 3: ;
$45,000 3 projects
Step 2: :
$625.000 33 projects
Step 1:
$333,000 S
N
EnergyTrust
of Oregon





Questions?
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