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Protocols for Estimating the Energy Production of Unmetered Renewable Resources


INTRODUCTION

The C&R Discount Implementation Procedures for Renewable Resources provides for Bonneville customer utilities that finance or otherwise assist in the development of customer-side photovoltaic systems to receive rate discount credits on the basis of deemed output, using the resource credit levels of Table 1 of the C&R Discount Implementation Procedures.   Bonneville has requested the Regional Technical Forum (RTF) to recommend deemed production values for these systems.

The RTF recommendations for determining the output of customer-side solar photovoltaic systems are described below.  However, in lieu of providing C&R Discount credits based on the resource credit levels of Table 1 of the C&R Discount Implementation Procedures, the RTF recommends that credits be extended as if the system were a conservation measure saving annually the amount of energy determined by the procedures described below.  The photovoltaic system, however, would not receive the ten-percent credit extended to conservation. 

The RTF recognizes that in addition to photovoltaic systems there may be other "unmetered" customer-side renewable resources that could be developed in the region. The RTF may develop protocols and/or standardized calculation procedures for other types of unmetered, customer-side renewable resources should there be a demand for such methods in the future.

METERING RECOMMENDATIONS

The procedures described below for estimating the output of solar photovoltaic systems are recommended for systems of 25 kilowatts capacity, or less.  Because metering will provide useful information regarding the performance of a photovoltaic system over time, at little increase in cost, the RTF recommends that systems in excess of 25 kilowatts capacity be separately metered and credited on the basis of actual output.  Although not mandatory, the RTF recommends that the developers of systems of greater than ten and less than 25 kilowatts capacity consider the installation of output meters.  

System Net Energy Production

The RTF recommends that Bonneville provide three options for estimating the net electrical production of customer-side solar photovoltaic systems.  The first option is a set of default values based on the geographic location of the system and a typical system configuration.  The second option is a more accurate estimate of production using improved information regarding solar radiation or system configuration.  The third option applies to systems where meters are installed and production monitored.  For these systems a utility may apply for an adjustment to its credit at the end of the rate period using metered system production.  A customer utility may choose to upgrade from Option 1 or 2 during the rate period.  If, at the end of the rate period, the production values yielded by Options 2 or 3 are found to be less than the default values, systems shall be credited for the default values of Option 1. 

Option 1: Default net electrical production

The production factor applicable to a given system shall be based on the zone of solar radiation as determined by the geographic location of the system.  Solar radiation zone by county is provided in Tables Q-1 through Q-5.  The default annual production of a customer-side photovoltaic system shall be the product of the CEC PTC 
capacity of the modules comprising the system, in kilowatts, multiplied by the annual production per kilowatt of capacity by solar radiation zone of Table Q-6

Option 2: Site and System specific net electrical production

A customer utility may choose to modify the default deemed production values of Option 1 using more site-specific solar radiation data or actual photovoltaic system design characteristics.  The U.S. Department of Energy Renewable Resource Data Center’s PVWATTS Performance Calculator
 shall be the default algorithm for calculating system performance.  Alternative photovoltaic system production estimating algorithms may be used to estimate system performance if judged to be of equal or superior accuracy to PVWATTS by the University of Oregon Solar Radiation Monitoring Laboratory (SRML)
.

More specific data regarding the solar radiation of a locale may be available from the SRML.  For example, the SRML collects solar radiation data for several Northwest sites not yet included on the on-line PVWATTS database.  Alternatively, a customer utility may install local solar radiation monitoring equipment, from which more accurate local information may be obtained after a year of operation.  A customer utility wishing to upgrade the default estimates of system production should contract with the SRML to compile more representative solar radiation data in a form usable by PVWATTS (new solar radiation data cannot be entered directly into the on-line version of PVWATTS). Customer utility expenses associated with developing more representative solar radiation data may qualify for C&RD research and development credit.

Likewise, a customer utility may choose to improve the accuracy of the default estimates of Option 1 by incorporating system-specific information regarding tracking, tilt angle, azimuth angle or other features.  This option may be especially beneficial for systems equipped with tracking mechanisms.  A customer utility wishing to upgrade the default assumptions regarding system design may contract with the SRML to run PVWATTS (or other photovoltaic system production estimating algorithm, considered suitable in the judgement of the SRML) using the specific system design characteristics. 

Option 3: Metered net electrical production

A Bonneville customer utility may choose to separately meter the net electrical production of any photovoltaic system proposed for C&R Discount credit.  Capital, operating and maintenance expenses associated with metering may qualify for C& R Discount research and development credit if results are reported in a manner that allows evaluation of performance by type of system.  Performance of individual systems need not be reported. (Metered output should be weather normalized for the purposes of computing the C & R Discount)

Table Q-1

Photovoltaic Solar Zone by county - Idaho

County
SOLAR ZONE
County
SOLAR ZONE

Adams
6
Gooding
6

Bannock
6
Idaho
5

Bear Lake
5
Jefferson
5

Benewah
5
Jerome
6

Bingham
6
Kootenai
5

Blaine
6
Latah
5

Boise
6
Lemhi
6

Bonner
5
Lewis
5

Bonneville
5
Lincoln
6

Boundary
5
Madison
5

Butte
6
Minnidoka
6

Camas
6
Nez  Perce
5

Canyon
6
Onedia
6

Caribou
6
Owyhee
7

Cassia
6
Payette
6

Clark
5
Power
6

Clearwater
5
Shoshone
4

Custer
6
Teton
5

Elmore
6
Twin Falls
6

Franklin
5
Valley
6

Fremont
5
Washington
5

Gem
6



Table Q-2

Photovoltaic Solar Zone by county – Montana

County
SOLAR ZONE
County
SOLAR ZONE

Deer Lodge
5
Mineral
4

Flathead
5
Missoula
4

Granite
5
Powell
5

Lake
4
Ravelli
5

Lewis and Clark
5
Sanders
4

Lincoln
5
Silver Bow
5



Other Montana counties in Region
5

Table Q-3

Photovoltaic Solar Zone by county - Oregon

COUNTY
SOLAR ZONE
cOUNTY
SOLAR ZONE

Baker
5
Lake
6

Benton
4
Lane
4

Clackamas
4
Lincoln
4

Clatsop
3
Linn
4

Columbia
4
Malheur
7

Coos
5
Marion
4

Crook
6
Morrow
5

Curry
5
Multnomah
4

Deschutes
6
Polk
4

Douglas
5
Sherman
5

Gilliam
5
Tillamook
4

Grant
6
Umatilla
5

Harney
7
Union
5

Hood River
4
Wallowa
5

Jackson
5
Wasco
5

Jefferson
5
Washington
4

Josephine
5
Wheeler
6

Klamath
6
Yamhill
4

Table Q-4

Photovoltaic Solar Zone - Washington

County
SOLAR ZONE
COUNTY
SOLAR ZONE

Adams
5
Lewis
4

Asotin
5
Lincoln
5

Benton
5
Mason
3

Chelan
5
Okanogan
5

Clallam
3
Pacific
3

Clark
4
Pend Oreille
5

Columbia
5
Pierce
3

Cowlitz
4
San Juan
4

Douglas
5
Skagit
4

Ferry
5
Skamania
4

Franklin
5
Snohomish
4

Garfield
5
Spokane
5

Grant
5
Stevens
5

Greys Harbor
3
Thurston
3

Island
4
Wahkiakum
3

Jefferson
5
Walla Walla
5

King
3
Whatcom
4

Kitsap
3
Whitman
5

Kittitas
5
Yakima
5

Klickitat
5



Table Q-5

Photovoltaic Solar Zone – Counties of adjoining states within Pacific Northwest Region

State
County
SOLAR ZONE
STATE
COUNTY
SOLAR ZONE

CA
Del  Norte
4
UT
Box Elder
6

CA
Modoc
6
UT
Cache
5

CA
Siskiyou
6
UT
Rich
5

NV
Elko
6
WY
Lincoln
5

NV
Humboldt
7
WY
Park
6

NV
Washoe
7
WY
Sublette
6




WY
Teton
5

Table Q-6

Photovoltaic production factors by solar radiation class (kWh/kW)

SOLAR ZONE 3
SOLAR ZONE 4
SOLAR ZONE 5
SOLAR ZONE 6
SOLAR ZONE 7

1210
1320
1540
1700
1770

Basis of Tables

Tables Q-1 to Q - 5 Photovoltaic productivity class by county - Northwest counties are assigned to one of five solar radiation zones based on the radiation classes of the map of Annual Direct Normal Solar Radiation prepared by the National Renewable Energy Laboratory Center for Renewable Energy Resources dated May 1997.  This map is based on both satellite and ground observations, and is considered to be the most accurate map of annual average solar radiation for the U.S.  Though not yet published, the map may be obtained from the University of Oregon Solar Radiation Monitoring Laboratory.

In general, counties are assigned to the radiation class predominating in the county.  Single map pixels (40-km square) differing in class assignment from surrounding pixels have been ignored.  Counties having large population centers and two or more radiation classes have been assigned the radiation class typical of the populated area.   

Table Q-6 : Photovoltaic production factors by solar radiation zone - Production factors are based on the annual production of a typical photovoltaic system, calculated using PVWATTS.  A typical system is assumed to have a fixed orientation, a tilt angle equal to the station’s latitude and an azimuth angle of 180 degrees.  The production factor for a given radiation class is the population-weighted average estimated annual production at sites included in the PVWATTS database located in counties assigned to that class (the on-line version of PVWATTS includes data for only several sites per state).  The estimated 1999 population of the counties in which the sites are located is used for weighting.  

________________________________________
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� CEC PTC (PVUSA Test Conditions) ratings are available on the California Energy Commission website www.energy.ca.gov/greengrid/certified_pv_modules.html.


� http//rredc.nrel.gov/solar/codes_algs/PVWATTS/.


� http//solardat.uoregon.edu/~solar.
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