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Using photovoltaics: grid-connected or stand-alone
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The illustration shows a similar unit.

Learning objectives/experiments

m application aspects of electrical com-
ponents for photovoltaic systems

m efficiency and dynamic behaviour of
system components in grid-connected
and stand-alone operation

m function of MPP tracker

m function of inverters

m function of charge controllers

m behaviour of components under vary-
ing temperature and illuminance

m working with electrical compon-
ents from the real world usage of
photovoltaics

m selectable mode for grid-connec-
ted or stand-alone operation

m selectable mode for operation
with actual photovoltaic modules
or with the integrated photovolta-
ic simulator

Photovoltaic solar current can be used
to feed into a public power grid (grid-con-
nected operation) or for local consump-
tion (stand-alone operation).

The ET 255 trainer allows typical elec-
trical components to be studied for both
possible uses of photovoltaics under dif-
ferent operating conditions.

It can be run both with actual solar mod-
ules (such as ET 250) and with the built-
in photovoltaic simulator. Operation and
parametrisation of the photovoltaic sim-
ulator is carried out via a dropdown
menu in the software program. With rel-
atively little effort, the photovoltaic simu-
lator makes it possible to investigate the
effects of changing illuminance and tem-
peratures.

A variety of software functions are avai-
able for capturing and displaying the
measurement data. The efficiency and
dynamic behaviour of the electrical sys-
tem components can be studied by ana-
lysing these results. These experiments
allow for detailed findings on the opera-
tion of inverters, charge controllers and
MPP trackers.

The ET 255 trainer is fitted with meas-
uring points for current and voltage at
the relevant points of the respective
connection in order to be able to use ex-
ternal measurement instruments to
study the principle of operation of the
system components.
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1 toggle switch: photovoltaic simulator,/ photovoltaic module, 2 photovoltaic module connec-
tion socket, 3 symbol for photovoltaic simulator, 4 DC switch-disconnector, 5 combiner box,
6 module temperature and illuminance connection socket, 7 solar battery (stand-alone),

8 lamp (stand-alone), 9 charge controller with MPP tracker (stand-alone), 10 inverter
(stand-alone), 11 toggle switch: grid-connected,/ stand-alone, 12 inverter with MPP tracker

(grid-connected)

i

Wiring diagram:

A phaotovoltaic module, B photovoltaic simulator, C combiner box, D DC main switch;

Components for grid-connected operation:

E inverter with MPP tracker, F mains connection;
Components for stand-alone operation:

G charge controller, H solar battery, | inverter, J lamp;
Toggle switches:

1 photovoltaic simulator,/photovoltaic module, 2 grid-connected/ stand-alone

Specification

(1]

trainer with electrical components from practical
usage of photovoltaics

operation with photovoltaic simulator or actual
photovoltaic modules

grid-connected or stand-alone operation

inverter with MPP tracker for grid-connected oper-
ation

inverter and charge controller for stand-alone oper-
ation

solar battery and lamp for stand-alone operation
commercially available combiner box

display of the operation states in the software
GUNT software for data acquisition via USB under
Windows 7, 8.1, 10

Technical data

Photovoltaic simulator

m max. output: approx. 140W

m short-circuit current: approx. 4,5A
m open-circuit voltage: approx. 40V

Inverter for grid-connected operation
m rated input power: 150W

B max. output power: 125W

m max. efficiency: 89%

Charge controller for stand-alone operation
m charging current: 20A
m end charging voltage: approx. 14V

230V, 50Hz, 1 phase

230V, 60Hz, 1 phase

230V, 60Hz, 3 phases

UL/ CSA optional

LxWxH: 1520x790x1760mm
Weight: approx. 165kg

Required for operation

PC with Windows

Scope of delivery

_

trainer

measuring amplifier

set of accessories

GUNT software CD + USB cable
set of instructional material
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Optional accessories

061.25000 ET 250 Solar module measurements
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