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Objective 

The s t ~ d y  objective is t o  use the Five-Year Research Plan energy 
cost methodology and to  perform in-depth analyses based on the 
extensive data that are relevant t o  PV systems to  facilitate the 
accomplishment of the $0.1 5IkWh energy cost goal 

The basis for the Five-Year Research Plan energy c ' ~ s t  rnethodology 
is the equation: 

Parameters Varied In the Study 

I Parameter 

Module efficiency ' (25OC) 
Module cost,' $lm2 
Type" 
Insolation 
Energy cost' ClkWh 
Fixed charge rate 
Indirect costs 
0&M Cost, 81m2 
Arm-relatad BOS, $lmZ 
BOS efficiency, % 
Module degradatiobc rate 
Module replacement rate 
Module ciwning frequency 

Range I Wominal Value 

3% - 30% 
30-500 
Fixed, one-axis, two-axis 

2000 IF), 2400 (11, 2600 (2) 
15 
0.1 53 
1.5 
1.1 (F), 1.4 (1&2) 
50 IF), 58 (11, 90 (2) 
0.865 
0.5Hlyr 
0.0041yr 
None 

'Indicates sensitivities shown in this presentation 
"F = Fixed, T = Trrckinp 



Other Baseline Parameters 

Values for the other baseline parameters were described at the 
23rd PIM. However, since that time the baseline values for 
insolation have changed: 

1 Fixed 2250 1 
One-axis 2700 

Two-axis 2925 2600 

Tracking Option 

Allowable Module Cost, $/m2, vs Module 

insolation Values ( k ~ h l r n  2lYr) 
1 

23rd PIM Current Baseline --I 

Efficiency and Energy Cost 

Module 
Efficiency, 
H (STC) 

Energy Cost, $/kwh 

O.! 0 0.1 5' 3.20 0.25 0.30 

'DOE gods and JPL milestones. 



P1.ENARY SESSIONS 

Allowable Module Costs for Various Energy Costs 

-501 I I 1 I _r-2 
0.08 0.1 1 0.13 0.15 0.17 

MODULE EFFICIENCY ISTC) 

Allowable Module Cost vs Module Efficiency 
and Insolation, $/m* 

Moduk 
Effkiancy, 
n csro 

Annual Insolation (k~hlrn2lvrl  

1 Typical for the Southeast 
2~ypical for the greater Southwest region 
31ypical for Nevada, Arizona, Kww Mexico, southern Utah, 

portions of California and Texas 
4~hoenix, Albuquerque 



PLENARY SESSIONS 

Allowable Module Costs for Various Insolation Levsls 

7-' 1 - i '  

A 2890 kwh 
0 2700 kwh * 2400 kwh 
0 2200 kwh Z 120 

p 11" 

70 

0.: 1 0.13 0 '5  

M O W L E  EFFICIENCY 61 Cl 

Energy Cost vs Module Cort and Efficiency, $/kwh 

Module Cort, 8lm2 

3 0 80 90 200 SO0 

'DOE goal and JPL milostone. 



Flat-Plate Allocation Guidelines 

Thr Allocation Guideiines are a wurking tool of FSA Project 
management. They provida targets for PV h&D that als 
cor.htant with the accomplishment of DOE milestontis for FSA 
snd the ovsrall energy cost goal of the PV Program 

Alignment of tbe Allocation Guideiines to the DOE energy goal 
producoa module cost guideline8 that are prrramcbtidc with 
module efficiency. This prwides rrsearchers with a tool to 
make appropriate tradeoffs lmtween cost and efficiency at the 
subsystem level 

RaseIra ,e Allocation iSl~idelines ($0.1 51kWh) 

Module Efficiency !STC) I 0.13 0.14 0.15 0.:8 I 
---- - - 

S h ~ t ,  $lm2 sheet 2 4 ?3 3 6 3 7 

cdlr, $1m2 WII- 2 5 3 o eo 

gTo convert to  81m2 module, multiply by 0.99G to account 
for yiolds and packing efficiency. 

3 *To coavert ?o elm, - module. 3;;liiiity by 0.927 to account 
for packing efficiency and module yield. 



Conclusion 

The Allocation Guidelines are designed to be consistent with 
FSA milestones for module cost (8901m21, module efficiency 
(1 5%. STC), and the programmatic goal for energy cost 
($0.1 SlkWh) 

T b y  are research targets that appear to be achievable, given 
prior accomplishments and planned activities in the areas of: 

Low-cost silicon purification 

Low-cost sheet material 

High-efficiency cell processing 

Low-cost, long-life encapsulants 

Automated fabrication methods 

Extensive sensitivity analysis work has been performed that 
shows that these guidelines represent an efficient way to meet 
the intent of the DOE program 




