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This report is a quarterly update of the performance, based on the PVUSA power rating system, of the Solarex 1.2 kWac a-Si system being monitored at NREL. The system has been monitored over the 4 year period from September 1999 through December 2003. The PV array consists of 36 utility grid tied Solarex MST-43MV modules plus 6 ‘dummy’ modules, not connected to the power grid, and is located on the roof of NREL’s Outdoor Test Facility (OTF). It faces south (+/- 5o) with a tilt angle from the horizontal equal to 40( (latitude) and is connected to the utility grid through a 2.2 kW Omnion Series 2400 inverter in bi-polar configuration.

The experimental data includes in-situ data for the Solarex system, as well as RMIS meteorological data for wind speeds. Data for both systems were recorded using Campbell Scientific data acquisition systems (DAS) using 15-minute averages for the Solarex system and 1-minute averages for the RMIS wind speed data. Data collected for the Solarex system include: plane of array (POA) irradiance, DC power, voltage, and current, and ambient temperature. DC power was calculated by the DAS by multiplying the DC voltage and the DC current. The 15-minute averages were used to calculate the array PVUSA operating power rating over the 4 year test period with POA irradiances restricted to > 800 W/m2. The PVUSA rating system was outlined in the original report (Solarex OTF Roof  PVUSA Power Rating Performance test report, October 2002) and will not be repeated in the quarterly updates.

Results:

Figure one shows the PVUSA power rating of the Solarex system vs. time from September 1999 through December 2003 for irradiances greater than 800 W/m2 and system power greater than 1100 W. 


[image: image1.wmf]Figure 1:  Solarex OTF Roof - PVUSA Power Rating vs Time

(Irr >800 W/m^2 and P > 1100W )

1200.0

1225.0

1250.0

1275.0

1300.0

1325.0

1350.0

1375.0

1400.0

1425.0

1450.0

1475.0

1500.0

1525.0

1550.0

Aug-99

Nov-99

Feb-00

May-00

Aug-00

Nov-00

Feb-01

May-01

Aug-01

Nov-01

Feb-02

May-02

Aug-02

Oct-02

Jan-03

Apr-03

Jul-03

Oct-03

Time

-1.70% (-22.8 W) per year

-7.25% (first year)


Results of the PVUSA power rating analysis indicate that following the initial year of rapid degradation (-7.25% from September 1999 to August 2000) characteristic of a-Si modules, the Solarex system is currently degrading at 1.70% (-22.8 W) per year. The system demonstrates the typical seasonal oscillating power output also characteristic of a-Si modules, ie higher power output in the warmer summer months. Following August 2000, the mean power rating for the Solarex system is 1300.6W with a maximum power rating of 1425.2W in July 2002 and a minimum power rating of 1214.8 in February 2003. This is equivalent to oscillations of +9.6%, -6.6% from the mean power rating, while a Sandia National Laboratories paper found that the typical seasonal oscillation is +/- 4% from the “stabilized” level1.
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Sheet1

		dataset		year		month		date		power rating (W)		power rating (W)

										all points		Irr, P > 800, 1100

		OTFS9908		1999		Aug		Aug-99		1500.9		few points

		OTFS9909		1999		Sep		Sep-99		1528.8		1527.8

		OTFS9910		1999		Oct		Oct-99		1441.2		1469.8

		OTFS9911		1999		Nov		Nov-99		1396.7		1398.4

		OTFS9912		1999		Dec		Dec-99		1389.2		1350.6

		OTFS0001		2000		Jan		Jan-00		1384.6		1304.4

		OTFS0002		2000		Feb		Feb-00		1281.2		1273.6

		OTFS0003		2000		Mar		Mar-00		1264.0		1256.8

		OTFS0004		2000		Apr		Apr-00		1230.5		1232.4

		OTFS0005		2000		May		May-00		1260.1		1246.2

		OTFS0006		2000		Jun		Jun-00		1390.4		1373.4

		OTFS0007		2000		Jul		Jul-00		1402.6		1413.0

		OTFS0008		2000		Aug		Aug-00		1429.3		1419.2

		OTFS0009		2000		Sep		Sep-00		1369.5		1356.7

		OTFS0010		2000		Oct		Oct-00		1371.1		1359.6

		OTFS0011		2000		Nov		Nov-00		1401.3		1330.5

		OTFS0012		2000		Dec		Dec-00		1414.3		1316.2

		OTFS0101		2001		Jan		Jan-01		1313.3		1274.5

		OTFS0102		2001		Feb		Feb-01		1410.9		1290.5

		OTFS0103		2001		Mar		Mar-01		1319.9		1294.1

		OTFS0104		2001		Apr		Apr-01		1303.7		1294.2		1295.6

		OTFS0105		2001		May		May-01		1319.5		1318.3		1318.2

		OTFS0106		2001		Jun		Jun-01		1346.4		1318.3		1326.2

		OTFS0107		2001		Jul		Jul-01		1406.6		1408.4		1420.5

		OTFS0108		2001		Aug		Aug-01		1376.2		1375.4		1374.6

		OTFS0109		2001		Sep		Sep-01		1339.3		1338.9		1339.8

		OTFS0110		2001		Oct		Oct-01		1322.8		1314.4		1313.9

		OTFS0111		2001		Nov		Nov-01		1255.9		1264.7		1266.3

		OTFS0112		2001		Dec		Dec-01		1324.5		1287.8		1289.6

		OTFS0201		2002		Jan		Jan-02		1324.9		1280.2		1282.7

		OTFS0202		2002		Feb		Feb-02		1290.7		1267.3		1264.7

		OTFS0203		2002		Mar		Mar-02		1293.9		1267.1		1266.4

		OTFS0204		2002		Apr		Apr-02		1283.1		1277.9		1275.2

		OTFS0205		2002		May		May-02		1282.2		1276.1		1272.1

		OTFS0206		2002		Jun		Jun-02		1335.8		1294.9		1313.5

		OTFS0207		2002		Jul		Jul-02		1434.6		1425.2		1429.6

		OTFS0208		2002		Aug		Aug-02		1389.0		1387.7		1392.8

		OTFS0209		2002		Sep		Sep-02		1342.4		1340.4		1339

		OTFS0210		2002		Oct		Oct-02		1293.6		1322.3

		OTFS0211		2002		Nov		Nov-02		1281.1		1264.7

		OTFS0212		2002		Dec		Dec-02		1269.1		1237.4

		OTFS0301		2003		Jan		Jan-03		1263.7		1243.7

		OTFS0302		2003		Feb		Feb-03		1284.8		1214.8		many scattered pts

		OTFS0303		2003		Mar		Mar-03		1229.5		1255.1

		OTFS0304		2003		Apr		Apr-03		1262.2		1267.9

		OTFS0305		2003		May		May-03		1277.8		1268.6

		OTFS0306		2003		Jun		Jun-03		1299.7		1291.4

		OTFS0307		2003		Jul		Jul-03		1351.9		1348.5

		OTFS0308		2003		Aug		Aug-03		1321.3		1293.5

		OTFS0309		2003		Sep		Sep-03		1283.9		1291.8

		OTFS0310		2003		Oct		Oct-03		1265.3		1263.3

		OTFS0311		2003		Nov		Nov-03		1248.6		1253.3

		OTFS0312		2003		Dec		Dec-03		1268.7		1247.5

												1300.6		mean






