OREGON DEPARTMENT OF ENERGY
SOLAR INCOME CALCULATION INSTRUCTIONS

GENERAL INFORMATION
These instructions are to be used only in conjunction with the Business Energy Tax
Credit Form (BETC). Follow appropriate instructions, print out completed form and

attach it to the Application for Preliminary Certification.

This form and calculation are property of the State of Oregon and shall only be used in
conjunction with application of the Business Energy Tax Credit.

All spaces in yellow require inputs. Shaded spaces are calculated by the spreadsheet.
REQUIRED INPUTS
STEP 1: List Proposed Building:

1. List the building name in the proposed building cell.
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1 Solar and Water Budget Spreadsheet

2

3 Building Solar Energy Budget Inputs Building Energy Use Inputs

4
Epmpused Building Ecotrust Annual Solar Budget Electricity Annual Usage [1] k¥vh

6 Matural Gas Energy Usage 0 therrns
| 7 |City (Select most applicable) Astoria - Solar Energy| #2 Fuel Oil Energy Usage (1] gallons
| & |Weather Data Used (Selected From Chart Above Astoria IiyH Other Energy Source [] kBtu
[9 | Shading Total Building Floor Area [1] e ft
|10 Total Area [Glazing Area Percentage [Januar (il
| 11 |Roof Area sqft Febroary (1] Building Energy Use Index (EUI) [ #DIVAL_|kBtu/Sq.Fi./year
|12 [N Wall Area sqit March il
| 13 [NV Wvall Area sq ft April o0 Building Energy Use kWh
| 14 W Wall Area sqft Ma oo #DWAL |thermns
[ 15 |SWV Yall Area sqft June 0o #DIWAL |kBtulyear
| 16 |5 Wall Area sqit Ju il
| 17 |SE Wall Area eqft August (il Total annual incoming solar
| 16 |E Wall Area sqft September il as a % of building energy usage
| 19 |NE Wall Area eq ft Gctober (il Converted solar energy as a %

20 Movernber 0.0 af building energy usage
|21 Owerall Shading Percentage [ Biecember (i} Corverted solar energy as a %

2 of building electricity usage
| 23 | Notes: Total | ) Corverted roof solar energy

24 1. Provide percentage of blockage of surrounding obstructions calculated on the sun chart as a % of building energy usage
| 25|2. Provide Attached Solar Percentage Calculation Sheet Corverted roof solar energy

26 as a % of building electricity usage
| 27 | Annual Incoming Solar Energy

28 Footnotes:
|29 1. When the percentage of conwerted solar exceeds a hundred percent,
30 the building is a net producer of energy and may be able to sell back
| 31 |PV System Efficiency [ |Efficiency excess energy

32 |Annual Converted Energy by P System kvh 2. Building Energy Use is total building energy use corvered to three
| 33 | Annual Comverted Energy by P covered Roof kV\/h forms of common energy units

34
| 35 Water
E3
| 37 |Annual amount of Water that falls on the roof: |I|galluns
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STEP 2: Select City:

1. Select one of the nine cities from the pull down menu on the spreadsheet.
Select the city closest to the project location or the most similar in climate
(for example a building being built in Burns would select Pendleton, a
project in Bandon would select North Bend).
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1 Solar and Water Budget Spreadsheet

2

3 Building Solar Energy Budget Inputs Building Energy Use Inputs

4
| 5 |Proposed Building Annual Solar Budget Electricity Annual Usage [1] kivh
|6 | Matural Gas Energy Usage 0 thermns
| 7 |City (Select most applicable) . Solar Energy| #2 Fuel Oil Energy Usage 0 gallons
| 8 |Weather Data Used (Selected From Chart Above Astoria = VH Other Energy Source [1] kBtu
EN Bums Shading Tatal Building Floor Area 0 i ft
o] Eugens Percentage [Januar. 0o
| 11 |Roof Area Medford sq ft |February 0g Building Energy Use Index (EU) [ #DIOL_|kBtu/Sq.Ft./vear
[ 12| Wall Area Morth Bend so ft March 0.0
| 13 [Ny Wyall Area Pendietan sqft April oo Building Energy Use

14 W Wall Area [ Fortand L iz il
| 15 [ S¥ Wvall Area Rediond) s ft June 00
| 16 [ S Wall Area sq fi | Wi og
| 17 | SE Wall Arsa s ft August 00 Total annual incoming solar
| 18 |E Wall Area sqft September oo as a % of building energy usage
| 19|NE Wall Arsa s ft October 00 Corwerted solar energy as a %
[ 20] Movernber 1) of building eneray usage
[21] Owerall Shading Percentage [ December 0o Converted solar energy as a %
|22 af building electricity usage
| 23 |Notes: Total 0o Converted roof salar energy
| 24 |1, Prawide percentage of blockage of surrounding obstructions calculated on the sun chart as a % of building energy usage
[ 25 2. Provide Attached Salar Percentage Calculation Sheet Converted roof salar energy
| 26| as a % of building electricity usage
| 27 |Annual Incoming Solar Energy
| 26 | Footnotes:
[ 29 1. When the percentage of converted solar exceeds a hundred percent,
| 30| the building is a net producer of energy and may be able to sell back
| 31 [PV System Efiiciency [ |Efficiency excess energy.
| 32 | Annual Comverted Energy by P4 System kvh 2. Building Energy Use is total building energy use corvered to three
| 33 |Annual Conwverted Energy by PY covered Roof kWWh forms of common energy units.

34

35 Water
Ed
| 37 | Annual amount of Water that falls on the roof [0 gallons
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STEP 3: Input Building Areas

1. Input the buildings roof, gross facade (including glazing), and glazing
areas. All dimensions should be given in Square Feet. For uniquely shaped
buildings or roofs and walls with slopes or unique angles, average out
facades and input average wall area. Roofs with a slope greater than 30
degrees shall be input as a tilt up wall. Roofs with a slope of 30 degrees or
less shall be input as a flat roof.
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11 Solar and Water Budget Spreadsheet
12
3 Building Solar Energy Budget Inputs Building Energy Use Inputs
4
| & |Proposed Building Annual Solar Budget Electricity Annual Usage 0 kivh
|6 | MNatural Gas Energy Usage [1] therms
| 7 |City (Select most applicable) Solar Energy| #2 Fuel Qil Energy Usage (1] gallons
| B |Weather Data Used (Selected From Chart Above hwH Other Energy Source 0 kBtu
[9 | Shading Total Building Floor Area [1] sq ft
| 10] Total Area |Glazing Area Percentage [January 1511
[ 11 |Roof Area 21,280 0 sqft |Februar 207.0 Building Energy Use Index (EUl) #DIVM! | kBtu/Sq.Ft.fyear
[ 12 [N Wall Area 6270 946 sy ft March 3455
[ 13 [N YWall Area sqft [April 4a0.0 Building Energy Use HFOVAL | kWWh
| 14 W WWall Area 11,260 1300 |sqft Tlay 5659 #DIVAL |therrns
[ 15 |5V YWall Area sqft June 612.8 #ONWML | kBtu/year
| 165 ‘Wall Area 6270 1018 sq ft July B77.2
[ 17 |SE Wall Area sqft [ August 592.4 Total annual incoming salar HONO!
18 | E Wall Area 11,260 1930 Jsqft Septernber 4557 as a % of building energy usage
NE Wall Area s ft October 307.5 Converted solar energy as a % #DIVA
Movember 189.5 of building energy usage
Owerall Shading Percentage [ Decernber 129.6 Carverted solar energy as a % #OIWAO
of building electricity usage
MNotes: Total 46643 Carverted roof solar energy #OIWAO
1. Provide percentage of blockage of surrounding obstructions calculated on the sun chart as a % of building energy usage
2. Provide Attached Saolar Percentage Calculation Sheet Carverted roof solar energy #OIWAO

as a % of building electricity usage

Annual Incoming Solar Energy

Footnotes:

1. When the percentage of converted solar exceeds a hundred percent,
the building is a net producer of energy and may be able to sell back

P Syster Efficiency [ |Eficiency EUCESS BNEY
Annual Converted Energy by PV System kWWh 2. Building Energy Use is total building energy use corwverted to three
Annual Corverted Energy by PY covered Roof kvh forms of common energy units.

Water
Annual amount of ¥Water that falls on the roof: 542829 |gallons
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STEP 4: Input Building Shading Percentage.
1. Either of the following options can be used to calculate the amount of
shading for the proposed building. Select either Option 1 or Option 2

Option 1: Use a building modeling or load software program to calculate
the total amount of shading for each facade or a total overall building
shading percentage. Provide sufficient backup from the software program
for shading inputs.

a. Input the shading percentage for each wall and facade into the wall’s
corresponding Shading Percentage Cell or input the overall shading for
the entire building.

b. If the overall shading is input make sure the individual facade inputs
are blank or 0. If individual facades are input make sure the overall
shading is 0.

c. For example, a DOE2 building model can be modeled with shading
from objects surrounding the building and modeled without. The
shading percentage is found by comparing the solar gain difference
between the two models. This can be found in the “building cooling
load from wall conduction” hourly report in DOE2. This percentage
difference can be input into the shading percentage cell.

d. Skip ahead to Step 5.

Software Fagade Shading Input:
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11 Solar and Water Budget Spreadsheet
12

3 Building Solar Energy Budget Inputs Building Energy Use Inputs

4
| & |Proposed Building Annual Solar Budget Electricity Annual Usage 0 kivh
|6 | MNatural Gas Energy Usage [1] therms
| 7 |City (Select most applicable) Solar Energy| #2 Fuel Qil Energy Usage (1] gallons
| B |Weather Data Used (Selected From Chart Above hwH Other Energy Source 0 kBtu
[9 | Shading Total Building Floor Area [1] sq ft

10 Total Area |Glazing Area Percentage [January 1511
[ 11 |Roof Area 21,280 0 sqft 0.0% |Februar 207.0 Building Energy Use Index (EUl) #DIVM! | kBtu/Sq.Ft.fyear
[ 12 [N Wall Area 6270 945 sq ft 0.0% March 3455
[ 13 [N YWall Area sqft [April 4a0.0 Building Energy Use HFOVAL | kWWh
| 14 W WWall Area 11,2680 1,300 sq ft 0.0% Tlay 5659 #NWAL |therrns
[ 15 |5V YWall Area sqft June 612.8 #ONWML | kBtu/year

16 |5 Wall Area 6270 1018 sq ft 0.0% July B77.2
[ 17 |SE Wall Area sqft [ August 592.4 Total annual incoming salar HONO!
| 18| E ‘Wall Area 11,260 1930 |saft 0.0% Septernber 4557 as a % of building energy usage

19 [NE Wall Area sqft October 307.5 Converted solar energy as a % #DIVA
[20] Movember 189.5 of building energy usage

21 Owerall Shading Percentage [ 73% | Decernber 129.6 Carverted solar energy as a % #OIWAO
[22 ] of building electricity usage
| 25 |Motes: Total 4664 .3 Corverted roof solar energy F#DIVL
[ 24 1. Provide percentage of blockage of surrounding obstructions calculated on the sun chart as a % of building energy usage
| 262 Prawide Attached Solar Percentage Calculation Sheet Carverted roof solar energy #OIWAO
[ 26 | as a % of building electricity usage

27 |Annual Incoming Solar Energy )
[ 28 therms Footnotes
| 29| 14 752 766 |kBtu 1. When the percentage of converted solar exceeds a hundred percent,
[30] the building is a net producer of energy and may be able to sell back
| 51 [PV System Efficiency [ |Eficiency EUCESS BNEY
[ 32 |Annual Converted Energy by PV System kWWh 2. Building Energy Use is total building energy use corwverted to three

33 |Annual Converted Energy by PY covered Roof kvh forms of common energy units.

34
| 35 Water
E3
| 37 | Annual amoaunt of Water that falls on the roof: 542829 |gallons
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Software Overall Shading Input:
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i Solar and Water Budget Spreadsheet
12
3 Building Solar Energy Budget Inputs Building Energy Use Inputs
4
| & |Proposed Building Annual Solar Budget Electricity Annual Usage 0 kivh
|6 | MNatural Gas Energy Usage [1] therms
| 7 |City (Select most applicable) Solar Energy| #2 Fuel Qil Energy Usage (1] gallons
| B |Weather Data Used (Selected From Chart Above hwH Other Energy Source 0 kBtu
[9 | Shading Total Building Floor Area [1] sq ft
| 10] Total Area |Glazing Area Percentage [January 1511
| 11 [Roof Area 21.280 0 s ft 0.0% [Februar 270 Building Energy Use Index (EU) [ #DIVAL_|kBtw/Sq.Ft./vear
[ 12 [N Wall Area 6270 945 sq ft 0.0% March 3455
[ 13 [N YWall Area sqft [April 4a0.0 Building Energy Use
| 14 W WWall Area 11,2680 1,300 sq ft 0.0% Tlay 5659
[ 15 |5V YWall Area sqft June 612.8
| 165 ‘Wall Area 6270 1018 sq ft 0.0% July B77.2
[ 17 |SE Wall Area sqft [ August 592.4 Total annual incoming salar
| 18| E ‘Wall Area 11,260 1930 |saft 0.0% Septernber 4557 as a % of building energy usage
19 |NE Wall Area sqft October 307.5 Converted solar energy as a %
[20] Movember 189.5 of building energy usage
|21 Overall Shading Percentage [73% ] Decernber 12956 Corwverted solar energy as a %
[22 ] of building electricity usage
| 23 | Motes: Total 46643 Corwerted roof solar energy
[ 24 1. Provide percentage of blockage of surrounding obstructions calculated on the sun chart as a % of building energy usage
| 25 |2. Provide Attached Solar Percentage Calculation Sheet Corwerted roof solar energy
[ 26 | as a % of building electricity usage
| 27 | Annual Incoming Salar Energy
[ 28 Footnotes
| 29| 1. When the percentage of converted solar exceeds a hundred percent,
[30] the building is a net producer of energy and may be able to sell back
| 31 [PV System Efficiency EXCESS BNErgy.
[ 32 |Annual Converted Energy by PV System 2. Building Energy Use is total building energy use corwverted to three
| 33 | Annual Corverted Energy by P covered Roof forms of common energy units.
34
| 35 Water
36
| 37 | Annual amount of Water that falls on the roof [542525 |yallons
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Option 2: Input the building shading percentage by using a solar graph.
a. Refer to instructions for Option 2: Solar Graph Shading.
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1 Solar and Water Budget Spreadsheet

2

3 Building Solar Energy Budget Inputs Building Energy Use Inputs

4
| 5 |Proposed Building Annual Solar Budget Electricity Annual Usage [1] kivh
|6 | Matural Gas Energy Usage 0 thermns
| 7 |City (Select most applicable) Solar Energy| #2 Fuel Oil Energy Usage 0 gallons
| 8 [Weather Data Used (Selected From Chart Above hAvH Other Energy Source 0 kBtu
EN Shading Tatal Building Floor Area [1] s ft
[10] Total Area |Glazing Area Percentage [Januar 136.2
| 11 |Roof Area 21 280 0 sq ft 18% |February 185 Building Energy Use Index (EU) [ #DIOL_|kBtu/Sq.Ft./vear
[ 12 [N Wall Area B.270 94 sqft 0.0% March 318.3
| 13| Ny Wall Area sy ft [ April 4187 Building Energy Use
[ 14 W Wall Area 11,280 1,300 sqft B.0% Ma 529.5
| 15| 5 Wall Area sy ft [June 5752
[ 16 |S Wall Area B.270 1018 sqft 35.0% | Wi 635.3
| 17 | SE Wall Arsa s ft August 5535 Total annual incoming solar
| 18 |E Wall Area 11,260 1930 sqft 1.0% September 420.8 as a % of building energy usage

19 |NE Wall Arsa s ft October 280.2 Corwerted solar energy as a %
[20] Movernber 1632 of building eneray usage
[21] Owerall Shading Percentage [ ] December 116.5 Converted solar energy as a %
|22 af building electricity usage
| 23 |Notes: Total 43250 Converted roof salar energy
| 24 |1, Prawide percentage of blockage of surrounding obstructions calculated on the sun chart as a % of building energy usage
[ 25 2. Provide Attached Salar Percentage Calculation Sheet Converted roof salar energy
| 26| as a % of building electricity usage
| 27 |Annual Incoming Solar Energy
| 26 | Footnotes:
[ 29 1. When the percentage of converted solar exceeds a hundred percent,
| 30| the building is a net producer of energy and may be able to sell back
| 31 [PV System Efiiciency [ |Efficiency excess energy.
| 32 | Annual Comverted Energy by P4 System kvh 2. Building Energy Use is total building energy use corvered to three
| 33 |Annual Conwverted Energy by PY covered Roof kWWh forms of common energy units.

34

35 Water
Ed
| 37 | Annual amount of Water that falls on the roof [(542825 |gallans
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STEP 5: Input PV Efficiency
1.
unsure what this efficiency is, input 10%.

cotrust.uls

Microsoft Excel - OO Exampl

D Fle Edt View Insert Format Tools Data Window Help

Input the overall efficiency of the building photovoltaic system. If you are
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Solar and Water Budget Spreadsheet
Building Solar Energy Budget Inputs Building Energy Use Inputs
Propased Building Annual Solar Budget Electricity Annual Usage [1] kivh
Matural Gas Energy Usage 0 thermns
City (Select most applicable) Solar Energy| #2 Fuel Oil Energy Usage 0 gallons
Weather Data Used (Selected Fram Chart Above vH Other Energy Source 0 kBtu
Shading Tatal Building Floor Area [1] s ft

Total Area |Glazing Area Percentage [Januar 136.2
Roof Area 21 280 0 sq ft 18% |February 185 Building Energy Use Index (EU) [ #DIOL_|kBtu/Sq.Ft./vear
N Wall Area B270 946 sqft 0.0% March 318.3
MY Wall Area sy ft [ April 4187 Building Energy Use
W Wall Area 11,280 1,300 sqft B.0% Ma 529.5
SV Wall Area sq ft [ June 5752
S Wall Area B.270 1018 sqft 35.0% | Wi 635.3
SE Wall Area s ft August 5535 Total annual incoming solar
E Wall Area 11,260 1930 sqft 1.0% September 420.8 as a % of building energy usage
NE Wall Area s ft October 280.2 Corwerted solar energy as a %

Movernber 1632 of building eneray usage
Owerall Shading Percentage [ oo% ] December 116.5 Converted solar energy as a %
af building electricity usage

Notes: Total 43250 Converted roof salar energy
1. Provide percentage of blockage of surrounding obstructions calculated on the sun chart as a % of building energy usage
2. Provide Attached Solar Percentage Calculation Sheet Converted roof salar energy

Annual Incoming Solar Energy

PV System Efficiency
Annual Corverted Energy by PY System
Annual Converted Energy by PV covered Roof

Water

Annual amount of ¥ater that falls on the roof

542529  |nallons

as a % of building electricity usage

Footnotes:

1. When the percentage of converted solar exceeds a hundred percent,
the building is a net producer of energy and may be able to sell back
exCess energy.

2. Building Energy Use is total building energy use corvered to three
forms of common energy units.
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BUILDING ENERGY USE INPUTS
STEP 7: Input building energy use.

1. Input the buildings annual energy usage index. To obtain this follow the
steps below.
a. Input the total annual energy usage of the building, in kWh,

therms, gallons of fuel oil, or other form of energy in kBtu.
If the building is an existing building, derive energy usage
from current utility bills. If the building is a proposed
building and has not been built yet, the energy usage can be
provided from an energy model (DOE2, etc.).
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11 Solar and Water Budget Spreadsheet
12

3 Building Solar Energy Budget Inputs Building Energy Use Inputs

4
| & |Proposed Building Annual Solar Budget Electricity Annual Usage 985,539 |kWh
|6 | MNatural Gas Energy Usage 8,674 |therms

T_|City (Select most applicable) Solar Energy| #2 Fuel Qil Energy Usage 0 gallons
| B [Weather Data Used (Selected From Chart Above hwH Other Energy Source 0 kBtu
[9 | Shading Total Building Floor Area [1] sq ft
| 10] Total Area |Glazing Area Percentage January
[ 11 |Roof Area 21,280 0 sqft 4.8% |Februar Building Energy Use Index (EUl) #DIVM! | kBtu/Sq.Ft.fyear
[ 12 [N Wall Area 6270 946 sy ft 0.0% March
[ 13 [N YWall Area sqft [April Building Energy Use HFOVAL | kWWh
| 14 W WWall Area 11,260 1300 |sqft b.0% Tlay #DIVAL |therrns
[ 15 |5V YWall Area sqft June #ONWML | kBtu/year
| 165 ‘Wall Area 6270 1018 sq ft 35.0% July
[ 17 |SE Wall Area sqft [ August Total annual incoming salar HONO!
| 18| E ‘Wall Area 11,260 1930 |saft 1.0% Septernber as a % of building energy usage
[ 19 |NE Wall Area sqft October Converted solar energy as a % #DIVA
[ 20| Movember of building energy usage
|21 | Ouerall Shading Percentage [ 00% | Decernber Corverted solar enargy as a %
[22 ] of building electricity usage
| 25 |Motes: Total 43250 Corverted roof solar energy F#DIVL
[ 24 1. Provide percentage of blockage of surrounding obstructions calculated on the sun chart as a % of building energy usage
| 25 |2. Provide Attached Solar Percentage Calculation Sheet Corverted raof solar energy
[ 26 | as a % of building electricity usage
| 27 | Annual Incoming Salar Energy
[ 28 Footnotes
| 29| 1. When the percentage of converted solar exceeds a hundred percent,
[30] the building is a net producer of energy and may be able to sell back
| 31 [PV System Efficiency 10.0% _ |Efficiency EXCESS BNErgy.
[ 32 |Annual Converted Energy by PV System 432,800  |kWh 2. Building Energy Use is total building energy use corwverted to three
| 33 | Annual Corverted Energy by P covered Roof 253,139 |KkWh forms of common energy units.

34
| 35 Water
E3
| 37 | Annual amoaunt of Water that falls on the roof: 542829 |gallons
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STEP 8: Input Building Floor Area

1. Input the total building floor area. Dimensions should be given in Square
Feet.

2. Once this has been input, the spreadsheet will calculate the buildings
Energy Use Index (EUI) as well as total energy usage in kwh, therms and
kBtu/year. The spreadsheet will then calculate the amount of the
building’s energy usage that can be provided by the sun with and without
a PV system.
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11 Solar and Water Budget Spreadsheet
12
3 Building Solar Energy Budget Inputs Building Energy Use Inputs
4
| & |Proposed Building Annual Solar Budget Electricity Annual Usage 985,539 |kWh
|6 | MNatural Gas Energy Usage 8,674 |therms
| 7 |City (Select most applicable) Solar Energy| #2 Fuel Qil Energy Usage (1] gallons
| B |Weather Data Used (Selected From Chart Above hwH Other Energy Source 0 kBtu
[9 | Shading Total Building Floor Area 64,964 |sqft
10 Total Area |Glazing Area Percentage [January
[ 11 |Roof Area 21,280 0 sqft 4.8% |Februar Building Energy Use Index (EUl) [5 kBtu/Sq.Ft.fvear
[ 12 [N Wall Area 6270 946 sy ft 0.0% March
[ 13 [N YWall Area sqft [April Building Energy Use kWWh
| 14 W WWall Area 11,260 1300 |sqft b.0% Tlay therms
[ 15 |5V YWall Area sqft June kBtu/year
| 165 ‘Wall Area 6270 1018 sq ft 35.0% July
[ 17 |SE Wall Area sqft [ August Total annual incoming salar 349%
| 18| E ‘Wall Area 11,260 1930 |saft 1.0% Septernber as a % of building energy usage
| 19 [NE Wall Area sq ft October Canverted solar energy as a %
[ 20| Movember of building energy usage
|21 | Ouerall Shading Percentage [ 00% | Decernber Corverted solar enargy as a %
[22 ] of building electricity usage
| 25 Motes: Tatal 432510 Corverted raof solar energy
[ 24 1. Provide percentage of blockage of surrounding obstructions calculated on the sun chart as a % of building energy usage
| 25 |2. Provide Attached Solar Percentage Calculation Sheet Corverted raof solar energy
[ 26 | as a % of building electricity usage
| 27 | Annual Incoming Salar Energy
[ 28 Footnotes
| 29| 1. When the percentage of converted solar exceeds a hundred percent,
[30] the building is a net producer of energy and may be able to sell back
| 31 [PV System Efficiency 10.0% _ |Efficiency EXCESS BNErgy.
[ 32 |Annual Converted Energy by PV System 432,800  |kWh 2. Building Energy Use is total building energy use corwverted to three
| 33 | Annual Corverted Energy by P covered Roof 253,139 |KkWh forms of common energy units.
34
| 35 Water
E3
| 37 | Annual amoaunt of Water that falls on the roof: 542829 |gallons
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STEP 9: Attach the completed calculation to your BETC Application




