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Platform architecture

It's an advanced platform to monitor and manage photovoltaic plants, dedicated to the O&M companies and investment
funds specialized in distributed energy generation.

The system is desighed to accommodate plants of every size: from 3 kW to several MW power plants.

It's composed by an industrial datalogger to be installed on the field and by a web platform “in the cloud” that receives and

analyse the data in real time.
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Energy Kit

+ Box IP56, containing:

+ EnergylLog datalogger

5mt GSM Antenna cord extension for external uses

* Industrial power supply AC 220V - DC 15V

Battery UPS 7Ah (24h estimated battery duration)

« Piranometer Class 2 calibrated and certified
« External temperature sensor PT100 in platinum, calibrated and certified

* Module temperature sensor PT100 in platinum, calibrated and certified
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EnergylLog - Datalogger

« Versatile: is capable to communicate with several brands of device: inverters, stringboxes, energy and net meters.

« Kind: it integrates every communication ports: RS-422, RS-485, RS-232, CAN bus, USB, Ethernet e I/0.

« Accurate: it acquires readings, statuses and registers directly from the devices (energy production registers, alarm
codes, statistics, etc).

+ Independent: it communicates via a GPRS connection integrated in every datalogger.

« Multi-Purpose: it integrates a professional meteo station to enable the direct connection of environmental sensors
(up to 3 piranometers and 2 temperature sensors PT100).

« Comfortable: it can be remotely configured: through the web application or mobile. No inconvenient display or
custom configuration to remember.

« Always Updated: it updates remotely its firmware with a click.

+ Scalable: it supports more than one datalogger on the same plant: easier installation and resilience.

* Reliable: hardware & software are designed, engineered and made in Italy.
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Web application cloud based

The web platform is at the heart of the system: it receives continuously the data gathered from the dataloggers installed

on the plants.

It centralises, archives and elaborates this data in a powerful cloud based infrastructure, always available through a web

browser or a smartphone and tablet device.

The web application not only aims to stand out among the monitoring of photovoltaic plants of any size but also
constantly evolves with new features and becomes more and more useful to the operating management of the plants

themselves.

For example, the new O&M management module provides an effective tool to organize and track the activities on the

plants.
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An Indipendent and Multi-Brand Platform
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The application’s user interface is completely

localized in English and Italian. It can be easily

translated in other languages.
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Easy and Usable
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Plant Schema

DeVices Plant Schema

Meteo Sensors

E Environment Temperature & Modules Temperatures & m Irradiance (@

Meteo Station (Reference) Meteo Station (Reference) Meteo Station (Reference) ,

The performances of every plant’s

Section A device is displayed in real time.
Inverterlo Inverterzo

Q01 Q Qo2 ., ) o .

Q03 Q@ Qos The device’s status is easily identified

4 @ Qo6

through an icon that points out its

Energy Meterlo
alarm level: normal, alert, error,

section 8 blocker and under maintenance.
Inverter 3 & Inverter 4 €3

gg;o 3(1)3 The device’s details are available by
Energy Meter 2 @ clicking on the device’s name.

Net Energy Meters

E Net Energy Meter 1 (&
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Device’s data and details

Every device on the field - Inverter 2 status ) communication <8
inverters, stringboxes, meteo Power Ratio: 0.43 Total Energy: 99 MWh Total Hours: 2021.00 Temperature: 35 °C
stations, energy and net meters - St
has a dedicated section to display
the information about the device Power Eneray SR Ce ) | TOLAOT 1Ge
itself and every readings for a == FOmer GO = Acie Fesr 30 = Baeaed Fouer 1 = Egy (AR

7% bow 300 ah

given day or up to that moment in

. 0 b 200 kah
real time.
25 W N e
H H |mlI‘“’l:‘-lln:l'etﬂ.'l 0¥:00 000 1E:00 100 lccr'!umh
The chart displays the daily trend :
while the underlying table shows R oo S s o O O B ki O s s e O st S
15:3% 4.92 420 O.B7F 2393 9.2 1
the raw numerical data. 1530 408 180 0.95 239.0 6.4 1
15:20 7.20 6.62 0.92 238.1 15.1 1
15:1% B0z 7.44 053 2375 13.9 1
The data can also be exported in 1510 950 8.88 0.93 236.8 19.8 1
an Excel Spreadsheet and a TELAr 1M M 1n no 1 AL M LE-N 1 hb‘
J

different date in the past can be

chosen.
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Connection schema and commmunication

Dataloggers

Log 1 ednt
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s @ 3 I 0 @ stazione meteo (LS| - M-LOG) © -e» 07/01/201315:59 1 1 eds
e ’ parameters, addresses, etc).
Log 2 ean
10: Flrmware: Last comm. Connectivity: 1 1 1 1
0000694 4df6d 3.5 et 07/01/2013 16:00 ™ Through this simple interface it
Modelk: Configuration: 1P Address: Power Supply: .
ErmesLog Pro 0000000000002 ese 109.53.47.2 -a can be possible to update
2110 W Status Comm Last comm. Address Seq remotely the datalogger’s
6 2 [ 0 % Ql- string-box 1 inverter 1 @ a» 07/01/2013 16:00 11 5 edit . . .
2 0 @ Q2- swing-box 2 inverter 1 © -e» 07/01/2013 1600 12 6 edit configuration and firmware.
' i 0 ® Q3 - swring-box 3 inverter 1 © e 07/01/201315:58 13 7 edit
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Predictive Analysis

Q08 (String Box) status £) communication @8

Number of strings: 14

The platform constantly receives
2 Uncleared Events show

data from the plants: this
information is analysed in order

_ _ _ Currents Currents | Lastlog 07/01/2013  Go
to identify potential anomalous

S|tuat|0ns even befor-e the Cle=eC2 «=C3 ~C4o=CS owC6«=~C7 ==C8 «w(C9 «=Cl0 =~Cl]l «=C12 —~C13 ~~CM4
l;

40A
device’s own electronics can raise
explicit alarms. 20A
. 00A e a
For examp|e, in accordance of 00.00 0300 06.00 09,00 1200 15:00 18:00 2100 & Gen
given irradiance Va|uesl the Time ~C1l ¢ C2 #C3 9 C4 9 CS 9 C6 # C7 9 C8 2 C9 »#C10 » C11 ¢ C12 # C13 ¢ C14
10:44 1.54 1.66 1.34 1.27 1.35 1.32 1.26 1.39 1.66 1.64 1.61 0.38 0.13 0.01
SyStem ConStantly Compares the 10:38 0.84 0.98 1.16 0.91 1.08 1.15 0.97 0.81 1.21 1.09 1.21 0.33 0.09 0.01
actual and expected production 10:33 121 1.23 103 0.83 1.28 1.23 0.82 0.78 1.2 1.13 1.38 0.35 0.07 0.02
f ) ¢ d bI 10:27 09 0.83 0.8 0.63 0.96 0.88 0.57 0.63 0.92 0.91 1.01 0.32 0.09 0.0
0 every Inverter an pOSSI € 10:22 0.66 0.72 0.7 0.53 0.78 0.62 0.53 0.49 0.83 08 0.68 0.33 0.08 0.0
gaps betWeen the currents A 1a noo 108 ne? 1 na 108 nRA nRs 19 112 1N n22 n an

coming from the stringboxes.
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O&M Management - integrated ticket

Tickets

Every user ~ Every status «

Device Low Power Ratio
Created: 20 days ago
Plant: CBS Immobiliare

Prova Ticket
Created: about 19 hours ago
Plant: Prova

Bad Performing String(s)
Created: 20 days ago
Plant: GLUX

Device Communication Delay
Created: 20 days ago
Plant: Camping Isolino

Device Low Power Ratio
Created: 19 days ago
Plant: RA.Fertil & Calderoni

Every priority All =

Status: Closed
Assigned to: Giovanni Nucera

Status: Open
Assigned to: Demo

Status: Closed
Assigned to: Giovanni Nucera

Status: Closed
Assigned to: Giovanni Nucera

Status: Closed
Assigned to: Giovanni Nucera

o Bad Performing String(s)

0 Bad Performing String(s)

0 Bad Performing String(s)

Q String-box with no production 0

o Bad Performing String(s)

system

The platform offers a powerful tool

to track the activities to do on the

Add new ticket

plants.
57 Unassigned tickets

Created: 18 days ago

The tickets can be assigned to every

Plant: Campo dei Fiori

administrative users and they are
Created: 18 days ago
Plant: Campo dei Fiori

specific to a given plant/device.

[x] [x] [x] |

Created: 18 days ago
Plant: Crescenti Zia Gabri

The tickets can be manually created

Created: 18 days ago
Plant: Immobiliare Rho

by the account manager or by the

o maintenance staff itself.

Created: 18 days ago
Plant: Zaon

The tickets can be sorted arbitrarily

in order to create prioritized To Do
lists for every maintenance staff

member.
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O&M Management - integrated ticket

The most critical events are
automatically associated to a new
ticket created by the platform.
The account managers then
should be able to dispatch and
assign these tickets to the

accountable users.

Every maintenance staff member
can keep an eye on her or his
tickets to resolve and at the same
time the management team can
have a complete overview of
every activity to do for every

managed plant.

—

system

Ticket #23 .ai

Centrale: Q02 - String-box with no production

Status: Open Priority: 0

The inverter's power ratio is under the threshold. Power ratio: 0.45 Power ratio threshold: 0.7
Active power: 0.79 kW Irradiance: 188.353 W/mq Irradiance threshold: 100.0 W/mqg

Assignee: Admin SolarCo
Reporter: n.a.

Plant: Centrale
Device: Q02
Event: String-box with no production

Created: Dec 14 2012 13:13
Updated: Dec 14 2012 16:12
Resolved: n.a.

Closed: n.a.

Billable: no
Billed: n.a.

1 Comment

The ticket is really important.

Resolve

Sent by Luca Tironi - Jan 07 2013 16:04

Add new comment

Save

il
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Events and Notifications

Notifications

Enable/Disable email notifications
This setting is global for EVERY user's associated plant.

Checking the boxes near the event's type, the system will send a notification to the user's email about the events of this plant.

Event Type

Plant Communication Delay

No communication with the plant's data-logger for a certain amount of time. The plant's max delay can be configured.

Device Communication Delay
The communication with the device is delayed. The device's max delay can be configured.

Device Alarm
The device has sent an explicit alarm. The code field reports the alarm code for that device.

Bad Performing String(s)
The current coming from one or more strings of an inverter or string-box is under the average of the other strings.

Data-logger on battery
The data-logger is on battery power.

Device Low Power Ratio
The inverter's power ratio is under the threshold.

String-box with no production
The string-box prodution is too low or null.

Plant Low Production
The plant's power ratio is anomalous for the given radiation level.

Sicl

ENMERGY&SAFETY

The web platform automatically sends
emails (and sms) to notify the situations

of alarm happening on every plant.

In order to avoid an overload of notified
events, the system automatically
distinguishes between critical and not

critical situations.

Doing so, it immediately notifies the
most important alarms and postpones
the less urgent notifications in a daily
digest sent at night.

Every user can customise the kind of

events she or he wants to be notified on

a plant basis.
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Event Register

Events

Only active  All Today Last7 days Last30days  All the time

Severity Event Type Message Critical + Received a + Cleared at %+
) Device Communication Inverter 1: Device Communication Delay yes 12/22/2012 00:55 12/22/2012 00:57
Every event happening on the Delay
pla nt IS a rch |Ved , no matter Its g::::e Communication Stazione Meteo: Device Communication Delay no 12/22/2012 00:55 12/22/2012 00:57
SGI’IOUSHGSS . Device Communication Inverter 1: Device Communication Delay yes 12/19/2012 13:30 12/19/2012 13:35
Delay
Device Communication Stazione Meteo: Device Communication Delay no 12/19/2012 13:30 12/19/2012 13:35
The register allows to display every
QO6: String=-box with no production Severity: 0
event that has not been cleared on
Code: 2925
Critical: no

any plant and provides the

Device: Q06 (Aros - String=-Box)
. . Created at: 01/06/2013 09:25
historical data of past cleared Received a: 01/06/2013 09:25
Cleared at: n.a.

events.

The string-box prodution is too low or null.
String currents: [0.51, 0.54, 0.59]

Currents average: 0.5466666666666667
Irradiance: 619.58 W/mgq

Irradiance threshold: 250 W/mg

Create Exception Force clear
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Analysis & Report

Ana|y5is Production Radiation

Production Radiation Daily = Monthly = Yearly = 2011 | 2012

[0 Production For Kwp (kWh/kWp) <O~ Radiation (kWh/m?)

300 kWh,/kWp 400 kWh fm?
200 kWh/kWp OW O 200 kWh/m?
0.0 kWh/kWp -200.0 kWh/1
S A&é 4@ N 4@ J"o “ 7?9 J‘\?a OQ 4’91- o“‘e

Date ~ Energy kWh + Energy kWh/kWp 4 Radiation kWh/m? + Performance Ratio 4+

2012-12 215.0 0.55 1.30 0.43

2012-11 12634.0 32.44 71.41 0.45

2012-10 20871.0 53.58 105.29 0.51

2012-9 34648.0 88.96 151.93 0.59

2012-8 52580.0 134.99 213.54 0.63

an1a 7 E LT T30 147 Ac EETWE] L)

The Analysis and Report section allows the user to see several ways to analyse the data and export them as Excel

spreadsheets or pdf monthly reports, containing production details and every events happened in a specific month.

The monthly pdf report also contains the resolved tickets associated to the O&M of the given plant.
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New features

UPS MONITORING

The same interface for all devices in the field!

The system displays all the information about the
status of the UPS, ensuring alarms and reporting
as for all other devices.

JiEL
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I
New features

SIEL UPSs are monitored via Modbus RTU.

RECTIFIER INVERTER

\ BATTERY
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The IT infrastructure is cloud based: the whole platform has been
developed with the latest web technologies and tools. There’s no need
C I 0 u d to install PCs or servers on the plant’s location or anywhere else.

There’s no need to backup the data on-site or do any kind of
maintenance.

Sometimes it is not feasible to read directly the devices with our
datalogger. In these cases, we provide a dedicated and documented

API API for the web platform, allowing the data to be submitted to the
system anyway.

Doing so it’s possible to take advantage of the web platform still
maintaining the existing hardware already installed on the plant.

Your plant’s data are yours.
Every month we export all the received data for every device and we
D t b make them available to be downloaded.
a a ase In every moment the data can be downloaded as an Excel spreadsheet

for a given day and a given device that is under the monitoring of the
platform.

Web & The whole web platform is developed using HTML5, without the usage of
b' I Flash or any other proprietary technologies. It's natively compatible to be

accessed by every smartphone and tablet.
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