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PV measurement unit PVYMU 114

The PV measurement unit measures the IV curve of PV modules or small arrays, which comply with
its maximum voltage, current and power limits. For that a passive DC electronic load with separate
voltage sense inputs (4-wire connection) is provided. Besides the IV scan it features several
analogue inputs for external irradiance and/or temperature sensors. Additionally a socket for digital
temperature sensors is provided, where several digital temperature sensors can be connected to
acquire temperatures from one or more modules under test. All analog signals are adequately
amplified and acquired by a 24 bit Z-A A/D converter with a sampling speed of 2 kHz. Such a design
guaranties ultra-wide dynamic range of analog inputs without the need to adjust the measurement
ranges. The PV measurement unit is controlled by a PC via a RS-485 and/or USB communication.

Operating ambient temperature range ........cceeeeiiiieiiiiieeeee e from -20 to +55 °C
Minimum input resistance of PV current input ..o, 100 mQ

Input resistance of PV voltage iINPUL ... 100 kQ

Maximal number of acquired IV pOiNtS .....cccooeeiiiiiiieieie e, 250

Single IV point acquUIiSItION tIME ......oiiiiiiiieiie e 1.2 ms

Delay time between adjacent measurement points ..........ccceeeeeeeeeeeie e, adjustable (100 ps default)

Analog input Range Max offset [ Accuracy
PV current 10 A 0.6 mA* 0.2%

PV voltage 100 V 1.5 mV 0.07%
Reference cell 200 mV *30 uV 0.24%
Temperature -55 + +125 °C 31 °C 1%

* Calibrated prior each IV curve scan
Digital temperature sensors

Digital temperature sensors are connected by three-wire bus, capable of connecting typically

more at least 30 sensors. The bus extensions are possible by user request allowing

practically unlimited number of temperature sensors.

MeasuremMent raNGE .....ccoovevvireeeeeieeiiiiiieee e e e e e -55 °C to +125 °C

ACCUTACY c.ettieeeeiitieeeeeiteee e e anteeeeeanbaeeeeanbaeeesanbaeeessnbneaeaans %0.5 °C (-10°C to +85 °C), *2 °C (-55°C to +125 °C)
ST 0] LU T Y o #0.0625 °C

Measurement tiMe ......ccccooieeiieiieiie e 0.75 s



16 channel switch matrix PVSM 16

The switch matrix is capable of connecting one of the up to 16 PV modules by 4-wire connections
to the PV measurement unit. The switch matrix is computer controlled via RS-485 bus that enables
fully automatic control of the measurement system.

Maximal current of @aCh ChaNNEl.......covuiie e eaas 10 A
(000 ) =Tt A TS T 1] €= 1 [T <100 mQ

PV control and measurement software

Windows XP software that controls the switch matrix, initiates IV scans and acquires all
measurement data from pyranometers, temperature sensors, wind speed and direction sensors.
From acquired IV curves it automatically calculates parameters of PV modules and stores them to
SQL database. Measurements can be initiated asynchronously or on regular time basis.

4PV measurement [All brez sledilnika.xm]
Fle Edt Sysem Heb
Tracker | Ootabases | DUT: Settings | PMU | Chomels | WS3600 | Tracher | Databases | DUT:
s | Andoginputs | Caitrats Select PyMU PV measurement unik (R5495-04,30) . (i Warve | vdata | Temperature sensors | Ansloginputs | Cattes Select PYMU PY measurement unit (RS485-04,30) v 1
Tempersture senscrs table
s 0 Value Ch.  Description Database Fueld Y
12 28,6A,F8,10,01,00,00,57,01 20.75 *C ar 1,2,34,5 tar
5 28,96,5C,9,01,00,00,71,01 2350 °C 17 "1+
,,,,,,, S ta
1 28,40,5,95,01,00,00,89,01 3269 °C 18 2+ 18 tmodie Measure ch. | [lgatabase
13 28,6,61,95,01,00,00EF,01 23.19 °C 19 3+ 19 tmodde | [o6ol (1) v/
16 28,AE,£5,86,01,00,00,22,01 2550 °C 20 4+ 20 tmodule ——)
14 26,F650,11,01,00,00,57,01 3300 °C IS AMPsolar 15 tmodue TR 40.0
29 28,4F,49,10,01,00,00,1C,01 3M4.44 °C 01 Esol o tmodue il = %
11 28,52,A2,10,01,00,00,70,01 2912 °C 12 Flexcel 12 tmodie Tair= 20.8 °C
7 04,10,01,00,006001 3831 °C 03 Flexcel 1630 08 trodie ; s
® B3 C 13 Fexeel 1630 13 tnodie Ref= |  210.68 W/m
22 28,A5,AF,10,01,00,00,66,01 31.12 *C 14  Flexcel TG90 14 tmodude —
23 28,15,08,11,01,00,008C,01 35.00 *C 16  Kyocera 16 tmodue ‘
27 0E%,1L0L,0040 2300 C  Omxa 9,100 tease Qhicowrely
R4 C 03 Pheesn ] tmodue A= 1.1225/m?
M6 °C 2 Sanyo (-3 tmodue &
3381 °C 04 Shell solar 04 tmodude
25 C 05 Semens 05 tmodue s Isc= 1.005 A
231 °C 07 Solar Cels o7 tmodule oc=
2 06 °C 11 SurPower I tmodie 6 ﬂ v
24 28,80,52,11,01,00,00,6401 3175 °C 06  SunTech % tmode : Phifae 13.05 W
26 28,33,68,95,01,00,00,00,01 40.00 “C 22  Ti-Modu ! sredna 2 Tmodue 4
30 28,3,70,95,01,00,00,71,01 2844 °C 21  T10- whtrapezaspodaj 21 o E = 828.7m A
15 28,CE,75,95,01,00,00,6,01 3850 °C 21 T2-Modulzrezzgoraj 21 Tmodulel (2
3 2,C,4,95,01,00,00,7C,01 36.81  *C 21 T3-Modul zrezo sredne 2t Tmodue2 s Umpp= 1575 v
26 25,7,4,%5,01,00,00,6A.01 32.56  °C 21 T4-Modulzrezo spode) 21 Trodde3 B e T S 7 O S S e S L T S S
] 7 0 4+ 7 18
20 28,49,05,8C,01,00,00,70,01 394 °C 21 T5-rezapregbzgora) 21 S e I s o R L AL AR B B ) Y FF= 63.53 9
17 28,7€,C3,8C,01,00,00,01,01 3469 °C 21  T6-rezapokrovagoes) 21 6 mﬂ 2,67
18 28,01,6€,95,01,00,00,88,01 2512 *C 21  T7-rezapregbspoda) 21 ” = Unjo v MPP approximation r Rs= .67 Q
10 28,A2,52,95,01,00,00,F1,01 2675 °C 21  T8-rezatrapezspods) 21 L] - = 0 A Extrapolation Pax approximation  # points Pmax range 2 = 198.63
21 28,85,78,95,01,00,00,87,01 28.62 °C 21  T9-rezspobrovspodsj 21 ™ vl o [ 7 Nonw v| Itone v (s @3] oo @ B
Eff= 5.52 %

Ordering and more info:

Faculty of Electrical Engineering Phone: +3861 476 84 70
Laboratory of Photovoltaics and Optoelectronics Fax: +386 1 476 82 76
Trzaska 25, POB 2999 info@lpvo.fe.uni-lj.si

1001 Ljubljana, Slovenia http://lpvo.fe.uni-lj.si/pvms




