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Power conditioning systems (PCSs) used in pho-
tovoltaic power generation can be broadly divided 
into two types depending on the generation capacity.  
For large-scale power generation of megawatts (MW) 
or higher, a centralized type is used in which large-
capacity PCSs are utilized to collectively perform 
power conversion.  For small-scale power generation, 
a string*1 type is used in which small-capacity PCSs 
are distributed in a decentralized manner to take 
advantage of their ease of installation and manage-
ment.  However, in recent years, the number of large-
scale power generation systems has been on the rise 
that use multiple string-type PCSs connected to each 
other.  The reason for this is that, compared with the 
centralized type, string-type PCSs can reduce the risk 
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of power reduction in the event of failure through their 
decentralized distribution of small-capacity PCSs.  
Furthermore, there are other advantages, such as the 
ability to generate more power through each boost 
circuit performing maximum power point tracking 
(MPPT) control.  In addition to their easy installation 
work that eliminates the need for foundation construc-
tion, delivery roads and heavy machinery, the increase 
in the capacity of the small-capacity PCSs has resulted 
in a decrease in the unit cost per watt (watt).  This has 
helped to suppress the introduction cost of the entire 
system.

In response to these market changes, Fuji Electric 
has added the “PIS-50/500” (1,100 V DC/50 kVA) 
string-type PCS to its PCS line-up composed of 
centralized-type PCS Series (see Fig. 1).

1.  Overview of the “PIS-50/500”

1.1  Features
Figure 2 shows the system confi guration of the 

PIS-50/500.  The power converter mainly consists of a 
booster circuit [Fig. 2-(1)], which boosts the voltage ob-
tained from a photovoltaic (PV) cell, and a DC/AC con-
version circuit [Fig. 2-(2)], which converts DC into AC 
to regenerate power to the power grid.

Using boost circuits, each connected to two strings 

Fig.1  “PIS-50/500”
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Fig.2  String-type PCS system confi guration

*1:   A string type connects multiple PV panels in series to 
achieve a specifi ed voltage and current.  This series-
connected group is called a “string.”
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as standard, the PVs highly efficiently convert power 
even if the amount of energy is small due to unfavor-
able environmental conditions, such as morning, eve-
ning, and cloudy sky.  Furthermore, MPPT control is 
designed to maximize the amount of power generated 
per string.

The PCS comes standard with a wiring connector 
and open-close switch [Fig. 2-(3)] that can be directly 
connected to the PV.  This eliminates the need for a 
connection box that consolidates PV wiring and opens 
and closes the wiring connection.

1.2  Specifications
Table 1 shows the main specifications of the prod-

uct.
It is most important for PCSs to reduce power loss 

during power conversion, that is, high conversion ef-
ficiency.  By coming standard with a boost circuit and 
featuring optimal PV control and a special selection of 
power semiconductors, the PCS has achieved an effi-
ciency of 99% (maximum) and 98.5% (Euro standard).  
Figure 3 shows the conversion efficiency characteristics.

String-type PCSs are usually installed on the roof-
tops of factories and buildings or in mountainous ar-
eas or on lakes.  Therefore, they need to be able to be 
transported and installed without heavy machinery.  
In this regard, this PCS has a reduced mass and elimi-
nates the need for a completely waterproof housing 
(IP65) and cooling fan to dissipate the heat generated 
by power semiconductors during power conversion.  
This enables it to be installed outdoors and achieve a 
10-year maintenance-free service life.  In addition, the 
system can operate at ambient temperatures of up to 
60 °C without stoppages, even when installed on roof-

tops in midsummer (see Figs. 4 and 5).
It comes with a function for communicating with 

remote monitoring devices via RS-485 communica-
tion.  Moreover, it comes with a function that enables 
an Android*2 terminal to be directly connected to the 

Table 1  “PIS-50/500” specifications

Item Specification

Overview
Rated output 50 kVA

Insulation system Transformerless system

Electric 
specifica-

tions
(DC input)

Maximum DC input 
voltage 1,100 V DC

DC input voltage
(MPPT range) 200 to 1,000 V DC

Number of DC  
input branches 8

Electric 
specifica-

tions
(AC output)

Output voltage 
range 500 V AC -10 to +10%

Frequency range 50/60 Hz ±6%

Number of output 
phases

3-phase 3-wire, ungrounded 
system

Equipment  
efficiency

99% (Maximum)

98.5% (EURO efficiency)

Structure

Compatible IP IP65

Cooling system Natural cooling

Dimensions W930 × D260 × H540 (mm)

Mass 58 kg

Operation  
temperature -25 °C to +60 °C
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Fig.3  Conversion efficiency characteristics
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Fig.4  Operating ambient temperature characteristics

Location: Wuxi Fuji Electric FA Co., Ltd. (China)
Estimated power: 920,000 kWh / year (PIS-50/500 24 units)

Fig.5  Application example

*2:   Android is a trademark or registered trademark of 
Google LLC.
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PCS in order to facilitate easy outdoor monitoring of 
operations and perform status checks during installa-
tion trial runs and maintenance.

2.  Supporting Technologies

2.1  Enhanced efficiency
In order to reduce the loss generated by the power 

semiconductors during power conversion, SiC-SBDs 
(Schottky barrier diodes) are used in the boost circuit 
of the power converter and three-level conversion cir-
cuits are used in the DC/AC conversion circuit.  The 
three-level conversion circuit also suppresses the noise 
generated by the semiconductors during switching and 
reduces the waveform distortion of the output current.  
In addition, switching noise has been suppressed by 
using built-in electromagnetic compatibility (EMC) fil-
ters that meet IEC and national EMC standards.  

2.2  Reduced weight
Typical outdoor panels consist of an inexpensive 

steel housing with an anti-corrosive or reinforced coat-
ing.  In contrast to this, in order to reduce the weight 
of the PCS, aluminum was used extensively for the 
housing and structure to achieve a weight of 58 kg, 

eliminating the need to use heavy machinery during 
installation.

2.3  Long-term maintenance-free life
A forced air cooling system with a fan is usually 

used to dissipate the heat of power semiconductors.  
However, this type of configuration requires periodic 
maintenance, even though it uses mechanical devices 
such as mesh filters to prevent it from being affected 
by wind, rain and dust.  As mentioned above, we have 
reduced the power loss of the power semiconductors 
and decentrally and optimally arranged them on the 
fins to achieve the PCS with a natural air-cooling with-
out the use of a fan.

Launch date
November 2019
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