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The evolution of Photovoltaic monitoring
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Eos-Web Eos-Server, VMU-Y PV

or. VMU-Y PV depending upon the
s |ty of the phﬂf)voltalc plant.
e are systems comprised of
ar elements that, when interacting with one
er, prowde efficient local control to the solar plant.
all/medium power or high power plant,
ed there is effective information management. P

The evolution of Photovoltaic monitoring

Comprehensiveness... ...with ease
Eos-Web performs all the tasks necessary to monitor Ease of use is the pillar around which Eos-Web works:
photovoltaic installations, from measurement (AC and « ease of start-up (modular components, embedded

DC monitoring, environmental sensing, alarm logging), to communication drivers, plug'n play interfacing between
communication (mobile and wired internet communication, devices);

web based access), to data management (local and remote  « ease of operation (data and alarms provided when, where
database, advanced alarming and analysis functions) and how they are needed to monitor the installation);

« ease of maintenance (hardware and software components
built to interoperate with reliability).
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The Evolution of Photovoltaic Monitoring by Carlo Gavazzi

How much money will you lose
if your solar system stops for
three days?

To ensure you don’t lose money
then you need a CONTROL
solution.

A solar installation, never mind if it's

small or large it's always an important

investment.

You can protect your investment if:

* You meet the performance limits!

*You know the system is working
properly!

*You realize the hoped-for
electric performance level!

*You prove that you've produced
results!

* You payback the investment!
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A reliable control ... has to be an independent control!

Providing you with dependable and
accurate data, promptly advising
when:

* The photovoltaic modules are not
performing;

* The photovoltaic modules are not
correctly connected;

» The modules are removed (theft)

* The inverter fails.

Moreover, focused control on every
single string provides an immediate
localization of the fault reducing
significantly the service time and the
missed yield costs.

The remote monitoring advantages

No other solution in the market
provides the same level of integration
between hardware and software; a
user interface tailored on application
specific needs allows users to get the
necessary information when they are
needed and where they are useful.

Modularity at any level is the key to
grant reliability, flexibility and efficient

communication with inverters and
environmental sensors besides the
Eos-Array DC monitoring solution.
The VMU-C PV Embedded PC is the
key product to build a PV monitoring
architecture fitting the users needs,
thanks to its flexible and scalable
concept

Eos Array and Eos-Web: versatile, a characteristic that makes work easier
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Eos-Array is modular and can be
formed by: VMU-M the master unit
and data logger; VMU-S the string
controller; VMU-P the environment
variable unit, VMU-O the /O unit,
VMU-AT the antitheft sensor and
VMU- 1 the isolation enhancement
unit.

All Eos-Array functionalities can be
available on your browser simply
adding now VMU-C the Web-Server if

a wired internet is available or adding
a further VMU-W a GPRS-EDGE-
UMTS-HSPA modem for wireless
communication. On top of portfolio
of plants powered by VMU-C PV, it is
easy to build up multi-site monitoring
architectures by means of the Eos-
Server cloud aggregation server and
the VMU-Y PV embedded aggregation
system.

Controls




Eos Array and Eos Array Lite

Information and control... everywhere

Local
Eos-Array control with local alarm
output and with the additional

possibility to be connected to a PC
running freeware Eos-ArraySoft.

Cost effective yield efficiency and plant
failure warning with additional manual
or automatic database download for
easy plant history analysis.

Remote

Eos-Web as a compact Web-Server
gathers and saves data from Eos-
Arrays, Inverters and Energy meters;
any useful information is accessible by
the user from any place in the World
just by using his web-browser. Plant
failure warning by means of proper
SMS or e-mail notifications.

Advanced

VMU-C PV interexchanges data
with ease with SCADA solutions
and customers’ portals by means of
standard Internet protocols. PV plants’
owners and installers may use Eos-
Server or VMU-Y PV to aggregate
data from multiple sites.

Eos Array Lite

Eos-Array Lite is the answer to
those photovoltaic applications
where a less sophisticated control
is needed. This solution is based on
the same overall concept of Eos-
Array such as modularity, integrated
string fuse protection but being
focused to measure and control only
the string current and voltage. As
undoubted result this string control
provides an immediate string failure
detection and localisation of the
wrong PV panel connection, a faster
plant commissioning and future

Controls
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maintenance. Eos-Array Lite is
specifically developed to be integrated
in either a small or medium size
photovoltaic park where all the most
significant data are transmitted via
RS485 Modbus at a maximum speed
of 115.2 kbit/s to the local PV Energy
Management System. An essential
working tool is represented by Eos-
ArrayLSoft a freeware software which
allows the user to easily configure Eos-
Array Lite, check the communication
wiring and remotely read the available
measurement data.
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Why to choose Eos-Array or Eos-Array Lite

As each application has unique
requirements, Carlo Gavazzi has
designed distinctive products for solar
applications offering an advanced

Eos-Array, completeness of control,

control solution:

» Eos-Array

or a simplified control solution:
» Eos-Array Lite

Eos-Array Lite, synthesis of control.

Versatility of Eos-Arry and Eos-Array Lite

EOS-Array can be formed by:

1 VMU-M, up to 15 VMU-S, up to
7 VMU-O, up to 1 VMU-P but not
exceeding 16 units and up to 3
additional VMU-AT antitheft sensors.

(ARLO GAVAZZI Automation Components. Specifications are subject to change without notice. lllustrations are for example only.

EOS-Array Lite can be formed by:

1 VMU-ML, up to 15 VMU-SO, up
to 2 VMU-O, up to 1 VMU-P but not
exceeding 16 units in total.

Integrated fuse holder with string
control functions

If an isolation to earth up to 1000VDC
(instead of standard 800VDC) is
requested, one VMU-1 can be added
between the VMU-S/VMU-SO group
of units and all the other units, in this
latter case the total number of units
cannot exceed 17.
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Eos-Array

The EOS comprehensive monitoring solution

Increase the security of your PV plant adding the specific Eos-Array
antitheft solution

Eos-Array, in addition to all its remarkable features can also
be provided with an antitheft system which allows you to
protect the whole PV installation, particularly when it is a
ground mounted type. This security system is based on a
cost effective plastic fibre optic technology which is easy to
install and doesn’t need expensive and specific fibre optic
mounting skills. The optical sensing part is represented by
VMU-AT which provides a theft alarm as soon as the plastic
fibre, in its sensing loop, is broken because of PV panel
removal attempt.

VMU-O.AT and VMU-AT overall features

* Every Eos-Array (string-box) can manage up to 3
VMUAT modules in combination with VMU-O “AT” with :
one relay output. i

* The maximum allowed length of the fibre optic is 200m/ ; L&
VMU-AT. | B

* The theft status is managed by the VMU-M unit which I ii'lh
transmits the status to management system by means il
of the RS485 communication port (either wired or glass i : !_’_i
fibre optic based). 5 i‘*"ﬁ

* VMU-AT sensor power supply from Eos-Array solution

r=
» PFO22.1000: fibre optic roll of 1000m. f Fibre optic specific
supplied cutter.

VMU-AT sensors in an Eos-Array context
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The EOS comprehensive monitoring solution

Monitoring solution based on System Integrator’s own SCADA software

Eos -Array A... —
| R | The new freeware OPC server is available for
o driver-less integration to SCADA.
| Eos -Array B... |— g
o
| Eos-AmayC.. |- SIU-TCP2 (RS485 to TCP/IP) .
A SIU-PC2 (RS485 to RS232
| Eos -Array D... '— ( )
| Eos -Array E... |—
2 SCADA .
(2] @ Production B -
| Eos -Array F... |— o i e
| kWh meter A... |—> / l »
D oot [ W —— ?'
| Inverter A... '— i e e v
—( Inverter C...

| Inverter B... '—

« Architecture freedom

PR P e

* Free Eos-Array communication protocol available on
» Measurement features depending on Eos-Array selected request.
solution (either Eos-Array or Eos-Array Lite)

SIU-FO the solution in case of high electrical disturbed environment

This unit converts the standard Mod-
Bus communication from RS485
wired to fibre-optic type with the aim to
increase the communication distance
and provide an extremely high
communication immunity in case of
combined centralised inverters, Eos-
Array devices and Eos-Box or other
equivalent devices.

Overall features

» RS485 to glass fibre optic adaptor.

» Dual way communication capability
(wire to fibre optics and fibre optics
to wire).

* Fibre optic single loop communication
(cascade connection: communication
loss in case of loop cut).

* Fibre optic dual loop communication
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(dual cascade connection: partial
communication loss in case of one
loop cut).

* Fibre optic dual loop communication
(redundant  communication:  no
communication loss in case of one
loop cut).

10 to 24VDC/12 to 18VAC power
supply.

* DIN-rail mounting type.

Fibre type and communication

distances

« Single-mode and multimode glass
fibre optic compatibility.

* Point to point distance up to 800m
with 50/125 um multimode fibre.

* Point to point distance up to 2000m
with 62.5/125 um multimode fibre.

*

00..........
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Flexible and scalable solution

Adding a control solution with Web access is now ea

Replacement of standard “positive”
fuse holders with same space Eos-
Array VMU-M and VMU-S solution
providing a cost effective control
without need of replacement of
existing string box. Full local variable
measurement with data and local
switch disconnector trip alarm and
surge protection status logging for
an efficient and effective string and

Existing String-Box

String box with switch disconnector,
surge and fuses protection.

Benefits

Apparently cheap solution, which
becomes very expensive, in a large
installation, because of the long

plant local and remote monitoring and
control.

String box with switch disconnector,
surge and fuses protection with
measurements of  V-A-kW-kWh
(VMU-S),  cell-air  temperatures-
irradiation-wind speed (VMU-P) and
extended control features (VMU-O).

fault searching time and the relevant
missed production.

1 DC switch disconnector
2 Surge arrester
3 Fuses

Retrofitted String-Box and slave unit

String-Box with switch disconnector,
surge and fuses protection with added
measurement features.

Benefits

Replacement of standard “positive”
fuse holders with same space Eos-
Array VMU-M/ML and VMU-S/SO

solution providing a cost effective
control without need of replacement of
existing string box.

4 Power supply
5 Eos-Array or Eos-Array Lite

Advanced String-Box with Master function and

Web-server capability

with  switch
and fuses

Master string box
disconnector, surge
protection with measurements
of V-A-kWkWh (VMUS), cell-air
temperatures, irradiation, wind speed
(VMUP) and extended control features
(VMU-0O) and integrated master and
web-server capability.

Benefits

Full local variable measurement
with data, protection-trip alarms and

Controls

surge protection status logging for an
efficient and effective string and plant
remote internet access monitoring and
control. The VMU-C unit may also be
installed in the Inverter cabin, so as to
manage multiple string boxes at the
same time.”

6 Eos-Array

7 Antitheft

8 VMU-C - Web-Server

9 VMU-W - Mobile modem

ARl
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Compare and refine your investment

The main features of the two monitoring solutions

Module
All

Functions and features
Modular concept

Eos-Web

VMU-C

Master unit with 12 to 28VDC power supply

Web-Server and FTP/HTTP communication

One RS485 com port for up to 10+1 Eos-Array systems

One RS485 com port for up to 32+1 Inverters/Energy meters

High speed USB 2.0 "Host" port + one mini USB "Device" port

Back-up memory: micro SD/SDHC type up to 16GB (disaster recovery function)

All data and event logger with most popular spread-sheet download capability

Functions: total string-Zone-BOS efficiencies, PR and yield indices

VMU-W

Module

VMU-M
“Local
Bus
Manager”

Mobile modem: GSM, GPRS, EDGE, UMTS, HSPA (mini SIM)

Automatic dual or quad band setting (850-900Mhz, 1800-1900/2100Mhz)

Functions and features
12 to 28VDC power supply

Eos-Array Lite Eos-Array

Local display with programming pushbutton

Measurement of single string current from VMU-S only

Alarm management on measured variables

Current string monitoring

Power string monitoring

String efficiency

Event-logger: variables, functions and system alarms

Data-logger: V, A, W, Wh, PV cell temperature, air temperature, irradiation

Two temperature inputs: Pt100/Pt1000 or one energy counting input

Clock

Compatibility with VMU-C

VMU-P

Irradiation sensor input: max. 120mV or 20mA

Two temperature probe inputs: Pt100/Pt1000 (3-wire)

Only one input

Short/open circuit on probe inputs diagnostics

Wind speed sensor measuring input (pulse)

VMU-S
“String
Controller”

Local status monitoring by means of LED

6-DGT data format for energy

4-DGT data format for instantaneous variables

Integrated fuse holder

String voltage measurement up to 1000V (+0.5% RDG)

String current measurement up to 14A@55°C (£0.5% RDG)

String current measurement up to 30A@55°C (£0.5% RDG)

String power measurement (+1.0% RDG)

String energy measurement (class 1)

Fuse blow alarm

Fuse temperature alarm

Wrong connection (reverse current or voltage) detection

VMU-O

Two relay outputs activated by local alarm or as remote control

Only one output

Two digital inputs (for trip protection detection or other purpose)

VMU-AT: three digital inputs and one alarm relay output

VMU-AT

Antitheft control combined with VMU-O.AT three digital inputs unit

(ARLO GAVAZZI Automation Components. Specifications are subject to change without notice. lllustrations are for example only.
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The evolution in PV monitoring

The memory

Ethernet and mini USB

Since plant data are very important,
VMU-C dedicates 4 GB of memory to
secure data storage. VMU-C provides
also a micro SD slot (up to 32 GB
SDHC cards) and a hot-swap USB
interface (for direct memory stick
connection) on the top of the unit to
perform, in case of failure, an efficient
“disaster recovery” function.

The Ethernet
operate and configure the VMU-C, by
means of LAN or direct connection to
a PC, thanks to the integrated web-
interface. In the case Ethernet cannot
be accessed, the mini USB can be
connected to a PC .

interface allows to

An integrated wired or wireless Web-Server and Web-Service solution

Mobile Modem

Where wired Internet access is not
available, Carlo Gavazzi provides a
specific mobile modem, the VMU-W,
to be added to the VMU-C which
transforms the system into the ideal
monitoring solution for any remote
application.

Monitoring solution based on web-server communication capability

Example of communication architecture with wired Internet access (only with “VMU-C”) unit or, where wired Internet, is
not available, with additional mobile GPRS-EDGE-UMTS-HSPA “VMU-W” plug-in unit.

cgcjerc gt
=]

&

o 51

NONE000)

Controls
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The heart of the system

Web-Server

e VMU-Y PV

e Eos-Server

[ Jetnenetron 13 1.,
| S—

_I: USB Port (24VDC) |

e Smartphone

VMU-C PV

SMS, email

GND Af-) B(+) GND Af{-) B(*)

eeeedd

Remote Database

e Cloud Storage

RS485 ModBus
* Eos-Array

¢ Inverters
e Meters
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The evolution in PV monitoring
Eos-Web powered by VMU-C PV: a solution for multiple scenarios

String monitoring (typical scenario: medium/big ground or rooftop plant)

Example of communication architecture with wired Internet access only with “VMU-C” unit or where Internet, for any

reason is not available, with additional mobile GPRS-EDGE-UMTS-HSPA “VMU-W” plug-in unit. The whole set of
variables and alarms from inverters and string-boxes are under VMU-C'’s control.

kWh meter 1...64

[|| ni

m 17N | [ ] |
Inverters + meters = 64 REtoss gm; F ; ;
Inverter 1..64 | RS485 T T RS485 ,

| Eos-Array group 2...15

Inverter monitoring (typical scenario: small/medium rooftop plant)

For smaller installations where string control is not requested, VMU-C allows to monitor all the connected inverters (up to
64). It is possible to scale up to managing portfolio of sites by means of the VMU-Y and Eos-Server aggregation servers,
or by interexchanging information with third party solutions by standard FTP and HTTP protocols.

kWh meter 1...64

Inverters + meters = 64

e
ePeeee
———

RS485 T
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| Inverter 1...64
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Eos-Web powered by VMU-C PV: the comprehensive monitoring solution

Examples of Eos-Web powered by VMU-C PV main pages
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Home page with the following information available at a

glance:

« electrical plant information such as kW, daily and total
produced kWh;

* environmental savings such as CO,, trees and oil;

» environmental parameters such as solar irradiation,
temperature and wind speed;

« financial information such as daily, total incentives and bill
savings.

The main graph shows actual yield vs. the day before.

Yield index with an example of daily trend over the month.
This information allows the PV plant owner to understand at
a glance how the installation is performing versus the original
engineering so to judge the investment payback time.

Combined string efficiency, DC power, solar irradiation and
temperature trends.

The aim of this important page is to understand how the plant
is performing keeping under control the efficiency and power
of PV modules vs. irradiation-temperature couple.

An inefficiency highlight would need further investigations by
service people so to clearly identify the nature of the problem.

¥ BZN05OBTLO ==

I
1
{

A further analysis support is represented, among many, by a single or multiple inverter power graph and also, proving the
flexibility of this solution, by the download selection page which allows the user to combine data in an Excel spreadsheet
so to customise the data analysis by type of variable and needed time period.

(ARLO GAVAZZI Automation Components. Specifications are subject to change without notice. lllustrations are for example only.
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The evolution in PV monitoring

Embedded solution for multi-site applications

VMU-Y PV allows to aggregate information replicated by up to 10 VMU-C EM units within a single centralized database;
information may be accessed by users from wherever by using a standard web-browser.

Embedded solution Mobile connection

VMU-Y PV embeds in a compact 2-DIN module ta The VMU-W mobile 3G modem is available as a backup
comprehensive multi-site energy management database in the case the wired Internet connection fails; the mobile
and software, without the need of installing any software =~ communication may be started up and shut down remotely
and operating any IT infrastructure: just set up the network by SMS commands as soon as the wired connection works
interface and configure the link from VMU-C PV. again.

VMU-Y PV multi-site solution for distributed systems

VMU-Y

T

S >

v 2

9

. 0

@3

v

[N

9% Up to 10 Sites
é, g —— with VMU-Y

Up to 64
meters or
inverters and
up to 14
Eos-Arrays
per VMU-C
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Integrated web based interface

Concurrent access by Internet is possible by using a standard browser. User access to stored information may be allowed
or restricted according to company’s policies at the level of single meter.
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Responsive user
interface

The toolbar on the top, the Navigator
on the right, tha alarms view on the
bottom, the main boxes on the left
and the map in the center as the main
tools, always available to the user for
an immediate feedback.

Monitoring and
analyzing

Monitor and Analysis are powerful
tools which allow users to display both
present and historycal data from the
different sections of the PV plant such
as: String Boxes, Inverters, Meters,
and Environmental sensors.

Portfolio management

Alarms and warnings logged by the
VMU-C units may be checked and
acknowledged while single VMU-C
status can be monitored at the same
time.

Controls




The evolution in PV monitoring

Enhanced features for PV plant monitoring
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4¥ Settings

Type: [Virtual Plant || Mew Virtual Plant Edit Plant Delete Plants  Plants [ Projections. Virtual Plant:

‘ = — Monthiy Planned Vield index (kWh/kWp)

PV Modules Instaliation Date

First Installation Value Annual Comected Value First Installation Value

January (KWh/kWnp) [79.01 [78.22 July (KWh/kWp)

Annual Corrected Value

306.5 |[302.22
February (KWhKWD] (115,64 114.48 August (RWRKWD) 3505 257.99
March (KWh/kWp) T 18662 September (KWhKWp]  50g 305,02
April (KWhikWp) FYER [214.03 October (WhKWP) 157 68 15115
May (KWh/kWp) & November (KWhikWp) g3 3 |l8z.a7
June (KWh/kWp) [275.5 December (kWhikWp) 75 |[7a25
Annual Yield Corrective Factor (undefined) Iz Expected Energy on Current Year (KWhikWp) (223431
B oo o
|69 Save Settings

Economy analysis

Multiple business plans including
feed-in tariff, sales and cost-saving
profiles may be defined, checked and
displayed for specific plants and plant
intervals.

XLS export and custom
charts

It is possible to extract any combina-
tion of variables from whatever meter
either as Excel file or as a customized
chart; extraction profiles can be saved
for later use.

Virtual plants creation
and management

It is possible to create virtual plants as
aggregation of real plants, allowing to
consolidate information and managing
effectively portfolios of installations,
restricting user access to the desired
scope.
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Improving Energy Efficiency with Carlo Gavazzi solutions
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PVS-2

EM21 or EM210, 3-phase energy

analyzer:

* 5A CT connection;

* DIN rail or Panel mounting with patented
detachable display;

« self power supply;

* MID certified (EM21);

* Retrofit solution available (EM21-72R,
EM21-72V).

WM30-96, 3-phase power quality analyzer:
* 5A CT connections;

» Panel mounting;

» Modular concept;

* Class 0.2 (active energy accuracy);
 Touch key pad.

Eos-Server

PVS-1, solar irradiance sensor:

« crystalline calibrated cell;

* rugged aluminium case;

« anti U.V. resin enclosure;

* IP67;

* available either with 4-20mA or 0-100mV
output.

PVS-2, Pyranometer:

» second Class Pyranometer for solar ir-
radiance measurement;

« calirated according to ISO and WMO
standards;

* rugged aluminium case;

* IP67;

« available either with 4-20mA or 0-100mV
output.
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The evolution in PV monitoring

Cloud solution for multi-site applications

Eos-Server allows to aggregate information replicated by up to 100 VMU-C PV units within a single centralized database;
information may be accessed by users from wherever by using a standard web-browser.

Cloud Solution Centralized database

Eos-Server

v

Eos-Server is a software solution provided as a Virtual Installation and operation of Eos-Server are based on the
Machine software appliance, to be hosted in the cloud, flexibility and ease of the Virtual Machine technology.

either in the customer’s facility or in a hosting farm. Setting up Internet communication between VMU-C PV and

Therefore no service fees to be paid and data in the place  Eos-Server is a plug’n play process based on the reliability

where the customer wants them to be. and effectiveness of the Carlo Gavazzi's DP (Data Push)
protocol.

Eos-Server multi-site solution for centralized data management
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CARLO GAVAZZI

Centralized data base and web server

Eos-Server is the solution for aggregating data from multiple installations, including the database and the web interface in

the same comprehensive package.
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Multiple screens,
multiple views

Eos-Server’s web interface allow us-
ers to match the needs of control
rooms, by allowing the simultaneous
displaying of different charts and in-
formation on the same monitor or on
multiple screens. Position and size of
the desired displaying tools can be
saved for later use.

Multi-site information
management

By using the Map and Navigator tools
it is possible to locate information from
distributed installations with ease, ac-
cording to user’s access rights. Pre-
sent or historical values and charts
are displayed according to the select-
ed parameters and filters.

Devices’ status and
installations’ alerts
monitoring

Dedicated tools allow user to immedi-
ately check if any abnormal situation
or unexpected condition is affecting
the monitored plants and the monitor-
ing devices. Distributed VMU-C PV
units can be surfed via VPN, and com-
mands may be broadcasted to pools
of units.

Controls




The evolution in PV monitoring

Powerful data analysis and management tools
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Controls

Economy analysis

Multiple business plans including feed
in tariff, sales and cost-saving profiles
may be defined, checked and dis-
played for specific plants and plant
intervals.

String-Box monitoring

Up to date information from string box-
es are displayed in a graphical format
so as to highlight immediately any ab-
normal or undesired condition by com-
paring different sections of the plant.

Inverter monitoring

Up to date information from inverters
are displayed in a graphical format so
as to compare the behaviour of differ-
ent inverters and figure out if the plant
is working correctly.

CARLO GAVAZZI Automation Components. Specifications are subject to change without notice. Illustrations are for example only.
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Web solution features matrix

CARLO GAVAZZI

VMU-C PV + VMU-C PV +
Group Feature VMU-C PV VMU-Y PV Eos-Server
) Single Installation YES YES YES
Installation type and Multiole installafi
scalability uipe INSTations: | o UP TO 10 UP TO 100
portfolio
L_Jser and Admln Pro- | vEs YES YES
files (multiple users)
User management Access rights
9 management at meter | NO YES YES
level
Online Help YES YES YES
Variables Monitoring | YES YES YES
Plant analysis tool YES YES YES
Variable monitoring | v rtual plant YES YES YES
management
String-box Synoptic NO NO YES
Inverter Synoptic NO NO YES
Economy Business plan Fixed Multiple records/plans | Multiple records/plans
management
Dedicated web-view | YES YES YES
Email YES YES YES
Alarms management
SMS With optional VMU-W | With optional VMU-W | With optional VMU-W

on VMU-C

on VMU-C

on VMU-C

VMU-C remote

SMS commands

With optional VMU-W
on VMU-C

With optional VMU-W
on VMU-C

With optional VMU-W
on VMU-C

Remote broadcast

management )
commands via Web N/A YES YES
interface
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Environment and control

Environmental monitoring and 1/O modules

g s

' VMU-P PVS-2 ""'|
T |

Eos-Web powered by VMU-C PV is not only a comprehensive platform dedicated to electrical variables monitoring but
also a system capable of gathering environmental data (necessary to benchmark PV plant’'s performances, log the status
of external devices such as DC breakers and Surge Protection devices) by digital inputs, and switch ON/OFF loads by
means of its relay outputs.

VMU-O DSC54CD1000PV

VMU-P and VMU-O

VMU-P is a comprehensive environmental module capable  VMU-O is a flexible I/O module with 2 digital inputs and 2
of monitoring air temperature, PV cell temperature, solar  digital outputs. Outputs may be controlled by triggers based
irradiance and wind speed. It is available in 2 versions for  on alert conditions or set-points.

solar irradiance sensors with 0-100mV output the former and

with 4-20 mA the latter.

VMU-P VMU-O

Technical Specifications

VMU-P VMU-O
Size (mm) 1-DIN 1-DIN
Digital inputs - 2
Relay outputs - 2 SPST
Solar irradiance input 1 (4-20mA or 0-100 mV) -
Temperature inputs 2 (Pt100 or Pt1000) -
Wind speed sensor input 1 -

m Contro I S CARLO GAVAZZI Automation Components. Specifications are subject to change without notice. Illustrations are for example only.
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PVS-1 solar irradiance sensor for efficiency calculation

The Eos-Web modular solution
allows those in charge of operating
and maintaining photovoltaic plants
to monitor all the necessary variables
and conditions and to effectively and
reliably manage this huge amount of
data.

The VMU-P module being part of it
can gather data from one irradiation
sensor, two temperature sensors
(Pt100 or Pt1000) and one wind
speed sensor. The VMU-M master
module and the VMU-C web-server
allow to easy log, manage and show

the data coming from the sensors, to
correlate it to the nominal and actual
electrical data and to calculate the
plant efficiency. The VMU-W module
provides mobile  communication
capabilities.

Rugged environmental sensors to be installed in harsh environments

Technical Specifications

A calibrated photovoltaic cell is the right
technology to measure solarirradiance.
A calibrated cell installed on the same
spatial plane and with the same tilt and
azimuth as the photovoltaic modules,
allows to measure accurately the solar
irradiation, in the same wavelength
band of the photovoltaic modules. The
PVS-1 family sensors are based on
a crystalline calibrated cell, supplied

PVS-1V PVS-1A
Size (mm) 57 x48 x 15 62 x48 x 15
Calibration According to IEC 60904-2 and IEC 60904-4

Irradiation range

0 to 1250 W/m2 STC

Temperature range

-10 to 80°C (14 to 176°F)

Output range

80 mV @ 1000 W/m? STC

from 4mA @ 0 W/m? STC
to 20mA @ 1200 W/m2 STC

Accuracy

I+

3%

Power supply

Self-powered

Powered by the VMU-P
module

(ARLO GAVAZZI Automation Components. Specifications are subject to change without notice. lllustrations are for example only.

in a rugged aluminium enclosure and
encapsulated within a transparent
resin designed to insulate the inside
electronics. An anti-ageing treatment
is part of the manufacturing process
to insure that the sensor has stable
characteristics. Two versions available:
* PVS-1V: mV output, self powered.

* PVS-1A: 4-20 mA output, powered

by the VMU-P module.

AN

Controls




PVS-2 the Pyranometer

Solar irradiance sensing is mandatory

in many applications, both to
understand if the given installation is
working as expected (e.g. photovoltaic
plant efficiency calculation) and to
take into account the huge amount

of solar energy which impacts on the
behaviour of the monitored system
(e.g. green building climate control).
If we want the solar irradiance to be
measured according to standards
valid worldwide, so as to compare

(€3

A certified irradiance sensor for environmental monitoring

data from different locations and
to base our monitoring system on
solid foundations, we need to rely on
specific technologies and guidelines.

Thermopile based pyranometers for solar irradiance measurement
according to ISO and WMO standards

Technical Specifications

A thermopile-based pyranometer
measures solar irradiance with a
flat spectral response immune to
temperature changes and according
to WMO (World Meteorological
Organization) and ISO standards.
Measurements from pyranometers
can be compared across sites
throughout the world, with data

Size 162 x 215 x 40 mm (not including clamp)

Calibration

According to 1ISO9847

Irradiation range

From 0 to 2000 W/m? STC

Temperature range

-40 to 80°C (-40 to 176°F)

Output Voltage range

4-20mA @ 0-2000 W/m?

Accuracy Class 2

Power supply

10 to 28VDC

Controls

from meteorological networks and
satellite information. PVS-2A is a
rugged aluminium thermopile-based
pyranometer and it is the ideal solution
for photovoltaic plant monitoring
and for any application requiring
the measurement of global solar
irradiance in a standard and reliable
way.
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Compliancy to Norms for connection to grid

Connecting power plants to the grid require installers to insure the system is compliant with the relevant Norms. Interface
protection devices make sure that the connection to grid is protected according to standards. There is not one common
standard valid for all countries; for this reason Carlo Gavazzi provides a family of solutions.

The PI family of products is the right solution in the case of specific interface protection is requested by norms. Thanks
to their comprehensive set of features and their ease of use, Pl products fulfill country specific rules with the necessary
reliability.

Pl family

PI-DIN.0021

With its compact size (4 DIN) and features, PI-DIN.0021 is the ideal solution
for interface protection in those installations which need compliancy with CEI
0-21:2012-06 Italian standard. The user friendly menu and the big display allow
installers to set-up the system with ease.

With its comprehensive set of features, PI-DIN.0126 matches the needs of those
installations in which compliancy either to VDE 0126-1—1:2013 or VDE-AR-N
4105:2011 (German standards) is necessary including anti islanding detection
by ROCOF and phase shift detection.

' PI-DIN.O0126
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Interface protection

Features matrix

Main function Feature PI-DIN.0021 PI-DIN.0126 P1-96
Standard Compliance with CEl 0-21:2012-06 YES YES
Standard Compliance with VDE 0126-1—1:2013 YES

Standard Compliance with VDE-AR-N 4105:2011 YES

System 1-phase YES YES YES
System 3-phase YES YES YES
System 3-phase with Neutral YES YES YES
Monitoring Overvoltage/undervoltage YES YES

Monitoring Overfrequency/underfrequency YES YES

Monitoring Phase sequence YES YES

Monitoring ROCOF and Phase shift YES

Datalogging Last 10 Events with date and time YES YES

Datalogging F%gisntt;OOO Events — Virtual alarms on variable set YES
1/0 Relay outputs 2 2 4
I/O Digital inputs 4 2 6
Communication RS485/Modbus YES YES YES
User interface LCD Display YES YES YES
User interface Touch keyboard YES
User Interface Joystick YES YES

Power Supply 115VAC and 230VAC YES YES YES
Power Supply 24VDC YES YES YES

ContrOIS CARLO GAVAZZI Automation Components. Specifications are subject to change without notice. Illustrations are for example only.
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OUR SALES NETWORK IN EUROPE

AUSTRIA

Carlo Gavazzi GmbH
Ketzergasse 374,
A-1230 Wien

Tel: +43 1888 4112
Fax: +43 1 889 10 53
office@carlogavazzi.at

BELGIUM

Carlo Gavazzi NV/SA
Mechelsesteenweg 311,
B-1800 Vilvoorde

Tel: +32 2257 4120
Fax: +32 2 257 41 25
sales@carlogavazzi.be

DENMARK

Carlo Gavazzi Handel A/S
Over Hadstenvej 40,
DK-8370 Hadsten

Tel: +45 89 60 6100
Fax: +45 86 98 15 30
handel@gavazzi.dk

FINLAND

Carlo Gavazzi OY AB
Petaksentie 2-4,

FI-00661 Helsinki

Tel: +358 9 756 2000
Fax: +358 9 756 20010
myynti@gavazzi.fi

FRANCE

Carlo Gavazzi Sarl

Zac de Paris Nord I, 69, rue de la Belle Etoile,
F-95956 Roissy CDG Cedex

Tel: +33 149 3898 60

Fax: +33 1 48 63 27 43
french.team@carlogavazzi.fr

GERMANY

Carlo Gavazzi GmbH
Pfnorstr. 10-14

D-64293 Darmstadt

Tel: +49 6151 81000
Fax: +49 6151 81 00 40
info@gavazzi.de

GREAT BRITAIN

Carlo Gavazzi UK Ltd

4.4 Frimley Business Park,

Frimley, Camberley, Surrey GU16 7SG
Tel: +44 1276854110

Fax: +44 1 276 682 140
sales@carlogavazzi.co.uk

ITALY

Carlo Gavazzi SpA

Via Milano 13,

120020 Lainate

Tel: +39 02 931761
Fax: +39 02 931 763 01
info@gavazziacbu.it

NETHERLANDS

Carlo Gavazzi BV
Wijkermeerweg 23,
NL-1948 NT Beverwijk
Tel: +31 251229345
Fax: +31 251 22 60 55
info@carlogavazzi.nl

NORWAY

Carlo Gavazzi AS
Melkeveien 13,
N-3919 Porsgrunn

Tel: +47 35 93 0800
Fax: +47 35 93 08 01
post@gavazzi.no

PORTUGAL

Carlo Gavazzi Lda

Rua dos Jerénimos 388,
P-1400-212 Lisboa

Tel: +351 21 361 7060
Fax: +351 21 362 1373
carlogavazzi@carlogavazzi.pt

OUR SALES NETWORK IN THE AMERICAS

USA

Carlo Gavazzi Inc.

750 Hastings Lane,

Buffalo Grove, IL 60089, USA
Tel: +1 847 465 6100

Fax: +1 847 465 7373

sales@carlogavazzi.com

CANADA

Carlo Gavazzi Inc.

2660 Meadowvale Boulevard,
Mississauga, ON L5N 6Mé, Canada
Tel: +1 905 542 0979

Fax: +1 905 542 22 48
gavazzi@carlogavazzi.com

MEXICO

Carlo Gavazzi Mexico S.A. de C.V.
Calle La Montafia no. 28, Fracc. Los Pastores
Naucalpan de Judrez, EDOMEX CP 53340
Tel & Fax: +52.55.5373.7042
mexicosales@carlogavazzi.com

OUR SALES NETWORK IN ASIA AND PACIFIC

SPAIN

Carlo Gavazzi SA

Avda. Iparraguirre, 80-82,
E-48940 Leioa (Bizkaia)
Tel: +34 94 480 4037
Fax: +34 94 431 6081
gavazzi@gavazzi.es

SWEDEN

Carlo Gavazzi AB

V:a Kyrkogatan 1,
$-:652 24 Karlstad

Tel: +46 54851125
Foax: +46 54851177
info@carlogavazzi.se

SWITZERLAND

Carlo Gavazzi AG

Verkauf Schweiz/Vente Suisse
Sumpfstrasse 3,

CH-6312 Steinhausen

Tel: +41 41 747 4535

Fax: +41 41 740 45 40
info@carlogavazzi.ch

BRAZIL

Carlo Gavazzi Automagdo Ltda.Av.
Francisco Matarazzo, 1752

Conj 2108 - Barra Funda - S&o Paulo/SP
Tel: +55 11 3052 0832

Fax: +55 11 3057 1753
info@carlogavazzi.com.br

SINGAPORE

Carlo Gavazzi Automation Singapore Pre. Lid.
61 Tai Seng Avenue

#05-06 UE Print Media Hub
Singapore 534167

Tel: +65 67 466 990

Fax: +65 67 461 980
info@carlogavazzi.com.sg

MALAYSIA

Carlo Gavazzi Automation (M) SDN. BHD.
D12-06-G, Block D12,

Pusat Perdagangan Dana 1,

Jalan PJU 1A/46, 47301 Petaling Jaya,
Selangor, Malaysia.

Tel: +60 378427299

Fax: +60 3 7842 7399
sales@gavazzi-asia.com

CHINA

Carlo Gavazzi Automation
(China) Co. Ltd.

Unit 2308, 23/F,

News Building, Block 1,1002
Middle Shennan Zhong Road,
Shenzhen, China

Tel: +86 755 83699500
Fax: +86 755 83699300
sales@carlogavazzi.cn

OUR COMPETENCE CENTRES AND PRODUCTION SITES

HONG KONG

Carlo Gavazzi Automation

Hong Kong Ltd.

Unit 3 12/F Crown Industrial Bldg.,
106 How Ming St., Kwun Tong,
Kowloon, Hong Kong

Tel: +852 23041228

Fax: +852 23443689

DENMARK
Carlo Gavazzi Industri A/S
Hadsten

CHINA

Carlo Gavazzi Automation (Kunshan) Co., Ltd.
Kunshan

HEADQUARTERS

MALTA
Carlo Gavazzi Ltd
Zejtun

ITALY
Carlo Gavazzi Controls SpA
Belluno

LITHUANIA
Uab Carlo Gavazzi Industri Kaunas
Kaunas

Specifications are subject to change without notice. lllustrations are for example only.

Carlo Gavazzi Automation SpA
Via Milano, 13

120020 - Lainate (MI) - ITALY
Tel: +39 02 931761
info@gavazziautomation.com
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