
Description Cost
2700 EcoSolargy Panels $569,659
20 Chint Inverters (over lifetime) $350,649
Wire & Conduit $55,000
Mounting Hardware $252,261
Cement Pilings (materials & labor) $55,940
Fence Replacement $66,985

Engineering Cost $144,000
Construction & Margin $500,000
Land Clearing and Auger Boring $103,582
Grid Interconnection Fee $5,000

Contingency (10% direct) $197,245

Freight (PV modules, inverters, 
mounting hardware)

$89,274

Sales tax on components $99,668

Approximate Total $2,489,000

Description Cost/Benefit

O&M annual costs $(10,000)

PG&E supplemental bill $(20,063)

Salvage Value $373,390

Federal Investment Tax Credit $746,779

Figure 2: Preferred Alternative Performance
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Table 1: Initial Alternative Criteria & Weights

Preferred Alternative Description

Initial Costs

Table 2: Delphi Decision Matrix

Table 3: Simplified Preliminary Solar Alternatives Analysis in SAM

Metric ET Solar EcoSolargy Suniva Kyocera

Annual Energy (kWh) 1,138,399 1,138,605 1,130,632 1,138,195

Capacity factor (%) 15.7 15.5 15.6 15.5

First year (kWhAC/kWDC) 1,374 1,359 1,370 1,356

Performance ratio 0.87 0.86 0.87 0.86

Levelized cost (nominal), (¢/kWh) 12.78 11.69 14.00 14.21

Levelized cost (real), (¢/kWh) 10.13 9.26 11.09 11.26

Electricity cost without system $  162,118 $        162,118 $   162,118 $ 162,118 

Electricity cost with system $    20,049 $          20,063 $   20,329 $ 20,047 

Net savings with system $  142,069 $        142,055 $ 141,789 $  142,071 

Net present value $  356,069 $  480,865 $    223,337 $    193,848

Payback period (years) 13.3 12.2 14.5 14.8

Initial cost $2,747,832 $    2,489,264 $ 3,011,440 $ 3,083,758 

Preliminary Solar Design Alternatives

Additional Costs / Benefits
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Figure 1: Preferred Alternative Annual  Cash Flow

Criteria Weight AD (20yr) AD (40yr) Biomass Solar Wind No Alt

NPV 7 (2749) (2600)   (394) 70 (103) 0

PP/EL 8 14 14 14 80 44 44
Dep 6 5 5 23 45 30 60

Labor 8 24 24 0 12 18 80
EOI 8 6 6 7 19 11 80

Energy Offset 
% 10 31 31 100 100 90 0

Total - (2669) (2520) (251) 325 91 264

Figure 3: Preferred Alternative site at MCSD WWTF

Decision Matrix

Table 4: Costs and Benefits

Design Assumptions

Criterion Description Weight

Net Present Value 
(NPV)

The net accounting of cumulative 
costs and benefits over the project 
lifetime, with consideration to 
discount, loan, insurance and 
inflation rates

7

Payback Period/
Expected Life 
(PP/EL)

The ratio of (simple) payback 
period – the time for the costs to be 
repaid by project benefits– to the 
project design life

8

Dependability
and Expected 
Life (Dep)

Technology should be: durable 
enough to withstand conditions at 
the WWTF; have an expected life of 
reliable duration; be relatively easy 
to operate and maintain

6

Maintenance 
Labor (Labor)

Renewable energy systems will 
need some sort of maintenance 
labor to maintain efficiency

8

Ease of 
Implementation 
(EOI)

Permits required from local, 
regional, state or federal agencies 
for legal compliance; intensity of 
pre-construction and development 
work; licensing of technologies. EOI 
is calculated as weighted sums for 
each category

8

Energy Offset (%)

The overall annualized energy 
offset percentage relative to 
expected WWTF energy demand, 
accounting for losses

10
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Animated sun with spinning text(Intermediate)To reproduce the clip art on this slide, do the following:On the Home tab, in the Slides group, click Layout, and then click Blank.On the Insert tab, in the Images group, click Clip Art.In the Clip Art pane, in the Search for box, enter 00435540. In the Search in list, select Everywhere, and then click Go. Select the clip art file in the pane to insert it into the slide. (Note: If you choose another clip art file, the clip art must be in the Windows Metafile format [.wmf].)On the Home tab, in the Drawing group, click Arrange, and then click Ungroup.In the Microsoft Office PowerPoint dialog box, click Yes. On the slide, select the converted clip art. On the Home tab, in the Editing group, click Select, and then click Selection Pane. In the Selection and Visibility pane, select the top-level group. On the Home tab, in the Drawing group, click Arrange, and then click Ungroup. Also in the Selection and Visibility pane, select the Autoshape object, and then press DELETE. Press CTRL+A to select all of the objects on the slide. On the Home tab, in the Drawing group, click Arrange, and then click Group.Select the group. On the Home tab, in the Drawing group, click Shape Effects, point to Preset, and then under Presets click Preset 8 (second row, fourth option from the left). With the group still selected, under Drawing Tools, on the Format tab, in the bottom right corner of the Size group, click the Size and Position dialog box launcher, and do the following:On the Size tab, under Scale, select Lock aspect ratio.On the Size tab, under Size, enter 6.27” in the Height box. On the Position tab, in the Horizontal box, enter 3.89”. On the Position tab, in the Vertical box, enter 1.55”To reproduce the text on this slide, do the following:On the Insert tab, in the Text group, click Text Box.Drag to draw a text box on the slide.Enter text in the text box, and then select the text. On the Home tab, in the Font group, select Candara from the Font list, and then select 32 pt. from the Font Size list. Click Italic, and then, in the Font Color list, under Standard Colors select Orange (third option from the left). Select the text box on the slide, and then under Drawing Tools, on the Format tab, in the Size group, do the following:In the Shape Height box, enter 7.29”. In the Shape Width box, enter 7.29”.Under Drawing Tools, on the Format tab, in the WordArt Styles group, click Text Effects, point to Transform, and under Follow Path select Arch Up (first option from the left).To wrap the text upside down, at the bottom of the text box, drag the pink adjustment diamond from the center left position in the text box to the lower right corner of the text box. With the text box still selected, under Drawing Tools, on the Format tab, in the bottom right corner of the Size group, click the Size and Position dialog box launcher, and then on the Position tab do the following:In the Horizontal box, enter 3.38”. In the Vertical box, enter 1.04”.Also under Drawing Tools, on the Format tab, in the Arrange group, click Send Backward.To reproduce the animation effects on this slide, do the following:Select the circle clip art on the slide. On the Animations tab, in the Advanced Animation group, click Add Animation, and then under Emphasis click Spin.On the Animations tab, in the Timing group, in the Start list, select With Previous.On the Animations tab, in the Timing group, in the Duration box, enter 4.0. On the Animations tab, in the Animation group, click Effect Options, and then click Clockwise and then click Quarter Spin.On the slide, select the text box. On the Animations tab, in the Advanced Animation group, click Add Animation, and then under Entrance click Fade.On the Animations tab, in the Timing group, in the Start list, select With Previous.On the Animations tab, in the Timing group, in the Duration box, enter 3.0. On the Animations tab, in the Advanced Animation group, click Add Animation, and then under Emphasis click Spin.On the Animations tab, in the Timing group, in the Start list, select With Previous.On the Animations tab, in the Timing group, in the Duration box, enter 3.0. On the Animations tab, in the Animation group, click Effect Options, and then click Clockwise and then click Half Spin.On the Animations tab, in the Advanced Animation group, click Add Animation, and then under Emphasis click Spin.On the Animations tab, in the Timing group, in the Start list, select With Previous.On the Animations tab, in the Timing group, in the Duration box, enter 1.0. On the Animations tab, in the Timing group, in the Delay box, enter 3.0. On the Animations tab, in the Animation group, click the Show Additional Effect Options dialog box launcher, and then do the following:On the Effect tab, under Settings, in the Amount list, in the Custom box enter 30°, and then press ENTER.On the Effect tab, under Settings, in the Amount list, select Counterclockwise.To reproduce the background on this slide, do the following:On the Design tab, in the Background group, click Background Styles, and then click Format Background. In the Format Background dialog box, click Fill in the left pane, select Gradient fill in the Fill pane, and then do the following:In the Type list, select Linear.In the Angle box, enter 90.Under Gradient stops, click Add gradient stops or Remove gradient stops until two stops appear in the slider.Also under Gradient stops, customize the gradient stops as follows:Select the first stop in the slider, and then do the following: In the Position box, enter 0%.Click the button next to Color, and then under Theme Colors click Black, Text 1 (first row, second option from the left).In the Transparency box, enter 0%. Select the next stop in the slider, and then do the following: In the Position box, enter 100%.Click the button next to Color, and then under Theme Colors click Black, Text 1, Lighter 50% (second row, second option from the left).In the Transparency box, enter 0%. 
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