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1 Array information for MIT Solar Electric Vehicle Team

1.1 Specifications

Make SunPower

Type unmodified C50 monocrystalline N-doped silicon, back-contact, back-junction.

Size 14,857.99 square millimeters

Quantity 403

Output power (nominal) 1250 watts

1.2 Total area calculation

For the calculation of total area, we follow the derivation from the WSC FAQ regarding the Sun-

Power A300 cell, as the cells are identically sized and manufactured from the same type of wafer.

Thus, the WSC board itself is the independent authority. Though the error propagation as per-

formed by WSC is incorrect1, 403 is the approved number of C50/A300 sized cells. Excerpting:

The data-sheet states the cell dimensions as “150mm diameter with 125mm × 125mm

square edges.” As they have written 125mm (not 124 mm or 126 mm) we can assume a

manufacturing tolerance (uncertainty) of ± 0.5 mm. These linear uncertainties, when

multiplied together provide an area uncertainty of ± 0.25 mm2.

The data-sheet does not give the overall cell area, but mathematically (OK, we used

AutoDesks 3-D modeller) the cell area is 14,857.99 mm2 to which we must apply our

uncertainty of ± 0.25 mm2.

If we assume the tolerance is always in our favour we can calculate the cell area at

14,857.74 mm2.

Regulation D.5 states the total surface area of the solar array be no greater than 6.000

m2. As 403 × 14,857.74 mm2 gives us 5.987 m2, the answer to the question is: 403.

1.3 Array diagram

1See Appendix A
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A Error propagation in cell area

WSC states error in side measurements of the C50/A300 cell as 0.5 mm2 so we continue to use this

figure. WSC multiplies these linear uncertainties by each other to find the total uncertainty in the

area of the cell, and then assumes the minimum cell area to calculate the largest possible number

of cells permissible. The stated area uncertainty of the cells is 0.25 mm2, which is the result of an

incorrect calculation. The general formula for error propagation in a function f(x1, x2, . . . , xn) of
random variables xn each with finite variance σ2

n and assuming zero covariance is as follows:

σ2
f =

�

n

� ∂f

∂xn

�2
σ2
n (1)

As calculation of area is based on length × width, f = f(l, w) = l × w. Thus,

σ2
f = 125

2 × (0.5)2 + 125
2 × (0.5)2 (2)

= 7812.5mm
4

(3)

σf = 88.3883mm
2

(4)

Thus 88.3883 mm2 is the true area uncertainty of the cell. Thus the minimum area of the cell

is 14769.60 mm2, which by WSC’s standard would permit up to 406 C50/A300 cells (area 5.9965

m2). We suggest WSC permit no more than 403 C50/A300 cells for the 2011 race as this was the

standard posted on their website for the past several years, though it should change for the 2013

race to reflect correct error propagation.
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