Panasonic
ideas for life

Solar Technology: Applications
and Solutions from :
Panasonic Electric Works
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Sustainability

Renewable energy

Responsible handling of resources

Meet the challenges of the FUTURE — with solutions and technology from

Panasonic.
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One-stop shopping

Choose the best. Choose products made by Panasonic
Panasonic offers 25 years of experience and high quality.

From the industry — for the industry

We use Panasonic products extensively in our own manufacturing plants. Our
systems are therefore developed and based on actual industrial requirements
and applications. Our customers can be certain that our products have thoroughly
proved their quality and performance on the factory floor.

Quality matters //
In 774
order to guarantee superlor quality we have our own quality technology center )
and their safety are evaluated using a common technology employed throughout'
the company. '

One-stop shopping for the entire automation product range eV 4 /
Panasonic offers a comprehensive automation product range: sensors, PLCs {’, /
human machine interfaces, machine vision systems, inverters, FA components '
relays, connectors, and much more. -

Global support and services network

ratory with experienced application englneers

A powerful and long-term partner
The Panasonic Group is one of the largest electrical engineering c’omp_'
world. In the more than 80 years since our company’s founding,/ we hav
some 220,000 products ranging from high-quality lighting and mforr_n'
fto consumer electronics, household appliances and factory automati

. 1‘
Sma|rt solutions — from us for you
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Deionizing

Junction box installation

Frame station

Laser marking

Cleaning glass

SUNX
Sensors

have been developed to solve a wide variety of
complex tasks during the automation process.
Miniaturization, extremely high accuracy, high
speed, ability to function in adverse environments,
e.g. in a vacuum and/or at high temperatures, are
features provided by our products which are es-
sential for companies involved in the manufacture
of solar cells, glass and semiconductors.

SUNX
Safety

from the Japanese market leader for safety
light curtains. With a wide-ranging product
portfolio for optical safety sensors, Panasonic
provides state-of-the-art devices to satisfy the
demands of your safety applications.

SUNX
lonizers

are made to balance electrostatic discharge,
one of the main problems in semiconductor
and solar module production processes.
SUNX ionizers are compact, flexible and easy
to use.




Solar module production

In solar
unique,
product

module production, the first processing step requires a
permanent marking of the panel in order to ensure that
data is recorded precisely, and to guarantee traceability

thereafter during production. With the help of this state-of-the-
art identification technology, the requirements of DIN EN 50380
can be met, e.g. traceability is granted for 25 years minimum.

Laminating

EVA and Tedlar film

In addition, this marking acts as a great safeguard against theft
and forgery.

Sensors used during both production of wafers and produc-
tion of substrate materials guarantee optimal process control.
These sensors’ tasks include helping to detect and position

objects.

Machine Vision
Systems

are an essential factor in quality assurance. By detecting flaws at an
early stage, the number of rejects can be reduced significantly. Output
quality and quantity can be improved by quick detection of minute
deviations and failures. The systems are flexible and permit a quick
changeover to new inspection tasks. These are features that will re-
duce the number of product returns and increase customer satisfaction.

2D Code
Reading Sensors

The marked codes should be read and validated during every phase
of the production process. Our 2D Code Reading sensors are espe-
cially suited for the very demanding conditions on glass, and impress
with their advanced reading ability. The easy, sensor-like handling and
architecture grant a low total cost of ownership.
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Non-destructive
No micro-cracks

Laser Markers

Panasonic is now able to offer complete solutions developed espe-
cially for solar module production which requires non-destructive,
permanent marking (DIN50380). Thanks to their small laser head
size, our Laser Markers can easily be integrated into existing pro-
duction lines. The systems can mark strings of characters, 1D and
2D codes, logos and signs.

Eco-POWER METERS

Our Eco-POWER METER series enables you to manage your
energy needs professionally. Visualization and analysis of your
consumption data helps you to find ways of saving energy. Eco-
POWER METERS can easily be distributed throughout the factory
and linked to a central PC or PLC for monitoring, logging and
analyzing measured data.
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2D Code

Track and Trace

In order to ensure traceability, Panasonic developed a dedicated laser system for marking photovoltaic solar cells
and float glass. Thanks to our experience and expertise, we were able to develop a solution which permits glass to
be marked without creating micro-cracks or damaging the TCO coating. The individual and machine-readable text
and 2D-code withstand temperatures of up to 1200°C as well as UV-resistance and are impervious to UV radiation.
This kind of marking also protects against theft and forgery.

(@) The higher-level system (MES=Manufacturing Execution System) creates a Data Matrix code. This 2D code is
transmitted to a PLC.

(@ The PLC transmits the 2D code to the Laser Marker.

(® The Laser Marker marks the product with the 2D code.

@ The product is detected by a laser sensor.

(® The 2D code reading sensor, e.g. a PD60, checks the product and the code prior to the next production step.

(® Production step.

@ The 2D Code Reading Sensor checks the product and the code after the production step, collects the machine
parameters and stores them in the higher-level system.

Research and development Complete solution

Panasonic Electric Works is perfecting a new procedure for The machine building department of Panasonic Electric Works
permanent marking of glass. The success of this revolutionary in Germany offers complete marking systems and integration
technology is based on the combination of the Panasonic laser of laser marking stations (stand-alone or integrated into an
marker and the Laser-Transfer-Film-Contrast which yields an existing transport system). Complete track and trace solutions,
indestructible, tamper-proof and high contrast marking. which include additional equipment such as 2D code readers,

network communication and data storage, are integrated into
applications such as remote maintenance via networks or web
pages.




Solar tracking systems

Technologies which are able to generate energy from sunlight can be divided into two main categories:

Energy generation through solar thermal systems
Energy generation through photovoltaic systems

In turn, each of these can again be divided into

- Concentrator technology
- Non-concentrator technology.

True to our eco ideas campaign, we have developed sustainable solutions to preserve our environment.

Concentrated Non-Concentrated
Solar t.hermal Photc;voltaic Solar thermal Photovoltaic
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As a result of our longtime experience in the area of solar tracking systems, Panasonic is able to offer comprehensive
solutions for solar photovoltaic tracking and solar concentrated systems, not only in respect to control equipment, but
also in the area of programming, thereby solving the application requirements with great reliabilty.

In order to fulfill the special requirements for high accuracy, orientation to the sun, and safe operation, Panasonic
designed a concept which has proved to be very successful in numerous projects throughout southern Europe. Our
solution provides reliable and fully automated operation for 1-axis and 2-axis solar trackers.

Tracking algorithm:

An astronomical calculation of the sun’s position
enables precise solar tracking. The algorithm uses
longitude, latitude and the real time clock from the
GPS system to synchronize the real-time clock of
our PLC.

Analysis and remote control, alarms:

Networking allows the solar plant to be monitored
and prevents high voltage peaks while the tracker is
moving. Remote monitoring and maintenance can
be performed via the mobile data service GPRS, a
network, e.g. Ethernet, wireless network, or via the
KR20 Wireless Unit. An SMS alarm notification sys-
tem is included for alarms and emergencies.

Position control:

The position of the solar tracker and the actual
alignment of the solar panels is checked by different
functions, depending on the feedback sensor (en-
coder, inductive sensor, analog sensor). The position
control functions allow the tracker to follow the sun
or to move to a specific position (wind security posi-
tion, snow position or maintenance position) in one
or two axes. Panasonic limit switches are used as
safety devices to ensure safe and reliable operation.

Coping with bad weather:

To ensure that the solar tracker is not damaged by
bad weather, special control functions have been
integrated. These include, among others, a snow
shedding function and a safety function for strong
winds.
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A special library for FPWIN Pro, the IEC-61131-3 compliant programming software for Panasonic PLCs, makes
starting up your solar tracking systems very easy. The system is easy to configure even, without programming

skills.

Each user can customize and configure the library according to his own needs. Initiation takes only a few minutes,
thanks to the ready-to-use program. The library was designed to use a single program for all PLCs in the solar track-

ing field.
a, .
FP Series = .
Programmable _
Controllers

With its FP series, Panasonic provides the solar
industry with compact yet powerful programmable
controllers that provide reliable and fully automat-
ed operation of 1-axis and 2-axis solar trackers.
The PLC is capable of performing important tasks
such as positioning control, monitoring safety
devices and generating tracking algorithms.

Inverters

Various movement patterns for the solar track-
ers are possible with our compact, PLC-con-
trolled inverters, e.g. they can move quickly to
a safe position in the event of danger, or move
slowly for continuous tracking.

Limit
Switches
are equipped with electronic responsive-
ness, contact reliability and sensitivity,
thereby allowing safe movement of solar
tracking systems with one or two axes.




B Concentrating solar systems

As opposed to solar tracking systems, pin-
point accuracy is essential for creating power
with concentrating solar thermal systems
(CST) or concentrating photovoltaic systems
(CPV). Only with exact orientation to the sun
is it possible to concentrate the sunlight into a
powerful beam.

The orientation of your systems can, however, be affected by shocks triggered by strong winds, earthquakes, main-

tenance work or other factors. Consequently, your system may suffer a deviation in its orientation and would then no
longer be able to concentrate the sunlight. To prevent such deviation, Panasonic developed a high accuracy sensor

(tilt) module. As soon as a tilt angle is detected, the system reacts quickly and corrects the deviation.

Panasonic is able to offer you a complete system which ensures high performance, high quality and cost effective-
ness. Our solutions include control units to ensure safe operation. Motors, limit switches and our sensor (tilt)-modules
are available for positioning functions.

In addition, telecontrol units permit easy monitoring and maintenance via SMS messaging, e-mail or GPRS secured by a VPN.

Minas A4
Tilt modules servo drives . Telecontrol
This technology was specifically developed for The Minas A4 series is perfectly suited for Whether you want to monitor, control or
concentrated solar systems and is capable of centrally controlled 1- or 2-axis positioning maintain your solar plant, our safe, easy and
detecting tilt angles (triggered by external in- with small servo motors, thanks to networ- cost-effective M2M communication gives
stances) with an extremely high accuracy of 0.1 king technology such as RTEX. you remote access via Ethernet, GPRS, etc.,
degrees. In addition, it allows reliable operation world-wide. Numerous functions such as
of your system. alarm notification via e-mail, Fax or SMS mes-

saging are available.
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LF-G Relay

D 2

Inverter

HE Relay PV

I : Inverter

Household
loads

=

Safety shutoff on the AC side (LF-G, HE-relay)
Relays are used on the commercial power supply line (grid) to

shut off the circuit to prevent abnormal currents from affecting the
commercial power supply. Power relays are required as a safety
measure to protect the power supply system.

Safety shutoff on the DC side (HE-relay)

By combining relay B and the IGBT you can incorporate the high-
voltage DC breaker function into an inverter, thereby saving labor

costs and downsizing the system.

Electrical
power meter

Grid

IGBT etc.  [conversion

Solar battery Inverter

Households/
Buildings/
Factories

Application
Inverter (safety shutoff on the AC side) LF-G HE PV Relay A
Inverter (safety shutoff on the DC side) HE PV Relay B

The A,B relay is used only for conduction.
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Detection of the solar positions

With calibrating the inclination, relay C is turned on and
relay D is turned off. The current generated is detected
by a current sensor and the inclination of the solar
panels is calculated and optimized.

Safety shutoff on the DC side (EP-relay)

Many such relays, not manual brakers, are used in vari-
ous fields. They must be able to control high voltagees
remotely.

EP Relay

SOL-Series

RZM-connectors for photovoltaic

et
Relay D

&
@ Relay C
Panel titling calibration

DC/AC

X
o
)
<
>

Grid

Solar battery

DC junction box

Inverter

modules and solar junction boxes.

Electrical power

Application

Figure

plants

Solar tracking system

Solar tracking systems periodically track and
adjust the position of solar collection panels
in order to efficiently generate electric power.

Inverter (safety shutoff on the AC side) LF-G | HE PV Relay A
Inverter (safety shutoff on the DC side) HE PV Relay B
DC junction box (calibration unit) EP Relay C
DC junction box (safety shutoff on the DC side) EP Relay D
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Green Automation @I
by Panasonic Electric Works ideas

Our solutions for the solar industry were developed in order to achieve the following goals:

- Protect the environment by providing sustainable solutions

- Reduce CO, output according to the Kyoto protocol

- Force renewable energy to be used

- Use energy in a more efficient way

As a global manufacturer of automation products, we have a
huge responsibility toward our environment. It is up to us to
build products that help control climate change.

Green automation:

Solutions for solar industry

Solutions for water/waste water

Solutions for energy management




Panasonic eco ideas

Assume responsibility

Care about the environment and about society

The extent of human activities may have exceeded the earth’s capacity.

Coexistence with the global environment is an urgent — and shared — task for mankind.
Contribute to mankind’s quality of life

Realize a ubiquitous network society

Panasonic has signed as one of the first corporate sponsors of the WWF’s work on the Arctic. The WWF
International Arctic Program’s goal is to initiate a new approach to understanding and managing the Arctic
via a four-pronged approach:

Communication of the global implications of Arctic climate change

Ensuring the Arctic biosphere does not become a new source of atmospheric carbon

Eliminating the additional pressures on the environment caused by unsustainable exploitative activities
Establishing governance regimes that conserve the ecosystems and species of the Arctic for future generations

Panasonic’s support will enable the WWF to increase their Arctic activities .
at a time when the Arctic faces unprecedented changes. These activities will Panasonic
include devising and promoting governance and management regimes to help Project Supporter
protect Arctic ecosystems, eliminating illegal fishing activities, and research-
ing, monitoring, and supporting the continued well-being of key Arctic species
such as polar bears.

For Panasonic, this initiative is an important part of its global ‘eco ideas’ strate-
gy, which strives to improve the efficiency of products, increase environmental
performance at manufacturing sites and encourage people such as consum- @
ers and employees to take their own actions on the environment by proactively WWF
engaging with local communities across the continent.

Panasonic’s ‘eco ideas’ program has three key aims:
To deliver more environmentally-friendly products
To reduce the environmental impact of manufacturing

To promote environmentally-conscious activities within
communities for everybody, everywhere




North America____[Europe ________[Asia Pacific_____|China________JJapan |

Panasonic Electric Works

Please contact our Global Sales Companies in:

) Headquarters
) Austria

» Benelux

» Czech Republic
) France

) Germany
» Hungary

) Ireland
) ltaly

» Nordic Countries

» Poland

» Portugal

» Spain

> Switzerland

» United Kingdom

Panasonic Electric Works Europe AG
Panasonic Electric Works Austria GmbH

PEW Electronic Materials Europe GmbH
Panasonic Electric Works

Sales Western Europe B.V.
Panasonic Electric Works Czech s.r.0.
Panasonic Electric Works

Sales Western Europe B.V.
Panasonic Electric Works Deutschland GmbH
Panasonic Electric Works Europe AG

Panasonic Electric Works UK Ltd.
Panasonic Electric Works Italia st

Panasonic Electric Works Nordic AB

PEW Fire & Security Technology Europe AB
Panasonic Electric Works Polska sp. z 0.0
Panasonic Electric Works Espaiia S.A.
Panasonic Electric Works Espaiia S.A.
Panasonic Electric Works Schweiz AG
Panasonic Electric Works UK Ltd.

Rudolf-Diesel-Ring 2, 83607 Holzkirchen, Tel. +49 (0) 8024 648-0, Fax +49 (0) 8024 648-111, www.panasonic-electric-works.com
Rep. of PEWDE, Josef Madersperger Str. 2, 2362 Biedermannsdorf, Tel. +43 (0) 2236-26846, Fax +43 (0) 2236-46133
www.panasonic-electric-works.at

Ennshafenstralie 30, 4470 Enns, Tel. +43 (0) 7223 883, Fax +43 (0) 7223 88333, www.panasonic-glectronic-materials.com

De Rijn 4, (Postbus 211), 5684 PJ Best, (5680 AE Best), Netherlands, Tel. +31 (0) 499 372727, Fax +31 (0) 499 372185,
www.panasonic-electric-works.nl

Priimyslové 1, 34815 Pland, Tel. (+420-)374 799 990, Fax (+420-)374 799 999, www.panasonic-electric-works.cz

Succursale francaise, 10, rue des petits ruisseaux, 91370 Verrieres Le Buisson, Tél. +33 (0) 16013 5757, Fax +33 (0) 1 6013 5758,
www.panasonic-electric-works.fr

Rudolf-Diesel-Ring 2, 83607 Holzkirchen, Tel. +49 (0) 8024 648-0, Fax +49 (0) 8024 648-555, www.panasonic-electric-works.de
Magyarorszdgi Kozvetlen Kereskedelmi Képviselet, 1117 Budapest, Neumann Janos u. 1., Tel. +36 (0) 1482-9258, Fax +36 (0) 1482-9259,
www.panasonic-electric-works.hu

Dublin, Tel. +353 (0) 14600969, Fax +353 (0) 14601131, www.panasonic-electric-works.co.uk

Via del Commercio 3-5 (Z.I. Ferlina), 37012 Bussolengo (VR), Tel. +39 (0) 456752711, Fax +39 (0) 456700444,
www.panasonic-electric-works. it

Sjoangsvagen 10, 19272 Sollentuna, Sweden, Tel. +46 859476680, Fax +46 859476690, www.panasonic-glectric-works.se
Jungmansgatan 12, 21119 Malmo, Tel. +46 40 697 7000, Fax +46 40 697 7099, www.panasonic-fire-security.com

Al. Krakowska 4/6, 02-284 Warszawa, Tel. +48 (0) 22 338-11-33, Fax +48 (0) 22 338-12-00, www.panasonic-gelectric-works.pl
Portuguese Branch Office, Avda Adelino Amaro da Costa 728 R/C J, 2750-277 Cascais, Tel. +351 214812520, Fax +351 214812529
Barajas Park, San Severo 20, 28042 Madrid, Tel. +34 913293875, Fax +34 913292976, www.panasonic-electric-works.es
Grundstrasse 8, 6343 Rotkreuz, Tel. +41 (0) 41 7997050, Fax +41 (0) 41 7997055, www.panasonic-glectric-works.ch

Sunrise Parkway, Linford Wood, Milton Keynes, MK14 6 LF, Tel. +44 (0) 1908 231555, Fax +44 (0) 1908 231599,
www.panasonic-electric-works.co.uk

North & South America

> USA

PEW Corporation of America

629 Central Avenue, New Providence, N.J. 07974, Tel. 1-908-464-3550, Fax 1-908-464-8513, www.pewa.panasonic.com

Asia Pacific/China/Japan

» China
» Hong Kong

) Japan
) Singapore

Panasonic Electric Works (China) Co., Ltd.

Panasonic Electric Works
(Hong Kong) Co., Ltd.
Panasonic Electric Works Co., Ltd.

Level 2, Tower W3, The Towers Oriental Plaza, No. 2, East Chang An Ave., Dong Cheng District, Beijing 100738, Tel. (010) 8518-5988,
Fax (010) 8518-1297
RM1205-9, 12/F, Tower 2, The Gateway, 25 Canton Road, Tsimshatsui, Kowloon, Hong Kong, Tel. (0852) 2956-3118, Fax (0852) 2956-0398

1048 Kadoma, Kadoma-shi, Osaka 571-8686, Japan, Tel. (06) 6908-1050, Fax (06) 6908-5781, http://panasonic-electric-works.net

Panasonic Electric Works Asia Pacific Pte. Ltd. 101 Thomson Road, #25-03/05, United Square, Singapore 307591, Tel. (06255) 5473, Fax (06253) 5689

Panasonic
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