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USE CASE

From Raw Data to Interactive Visvalization
for Solar Monitoring System

CUSTOMER'S CASE

In 2012, solar monitoring systems were primarily data-driven, offering raw data outputs with minimal visual repre-
sentation or integration. Operators struggled with scattered screens and single-purpose tools, making it chal-
lenging to get a comprehensive overview of solar plant performance. Brightgrove transformed this fragmented
approach into a cohesive, user-friendly system, providing operators with real-time insights and management
capabilities.
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INITIAL CHALLENGE (PRE-2012)

Solar plant operators faced significant operational
inefficiencies due to:

« Unprocessed numerical data without context
» No visual representations of key metrics
« Manual data interpretation requirements
« Lack of comprehensive system overview

« Scattered single-purpose screens for different
functions

BRIGHTGROVE'S TRANSFORMATION (2014-2015)

Brightgrove implemented a sophisticated
multi-window interface using Ext JS framework with:

Hardware Layer

| Inverters |

Solar Modules with Sensors |

String Monitors | ’ Weather Station |

Core Architecture Features

» Synchronized multi-view system allowing
simultaneous monitoring of different data layers

Modbus/TCP

« Real-time data synchronization across all interface
components

 Interactive module grid for granular performance
monitoring

» Integrated geolocation capabilities with map
interface

« Customizable dashboard panels

Key Technical Components

» Visual module grid displaying real-time metrics
(voltage, temperature)

e Performance trend visualization with historical data b
integration |

Modbus/TCP

Modbus/TCP Serial/lR5485

Fleld Laygr l

Webbox Controllers\Serial
11000039

Raw Data Stream

Data Logger\Rabbit 5700

Structured Data

Server Layer

Raw Data Processor

Processed Data

« Consolidated alert and notification system | At Syster | I Performance Engine

|

o Weather data integration

« Real-time configuration management interface

Local Storage- Time Series-
Configuration

Data Access

Ext JS Interface

Core System- Window
Manager\Event Handler\n-
Data Binding

L —

Ul Components- Grid Panels\
Charts- Status Panels
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INTERFACE LAYER (EXT JS)

Implements a sophisticated multi-window interface:

Core System Ul Components

+ Window Manager: Handling multiple synchronized « Grid Panels: Displaying tabular data with sorting and
views filtering

« Event Handler: Managing real-time updates « Charts: Visualizing performance metrics and trends

» Data Binding: Connecting Ul components to data  Status Panels: Showing real-time system status
sources « Map Integration: Geographical representation of

solar installations, visual status indicators on map
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INTERFACE LAYER (EXT JS)

Simultaneous Views: Operators could monitor live data, review performance charts, inspect module status, and
manage configurations—all at once. Key features like alerts, notifications, and weather data were displayed
prominently.

Real-Time Synchronization: Windows updated in real-time, ensuring that all components reflected the current
status of the system.

Visuval Module Grid: Real-time module-level data (e.g., voltage, temperature) was displayed in an interactive grid.

Performance Charts: Historical and live data trends were visually represented for quick insights into plant
performance.

Map Integration: Operators could geolocate and monitor plants using an integrated map interface.

9 Sniffer” Plant: | AAR-Montagen GmbH ~ |7 ] Monitoring + | &8 Plant Settings » | 9 Global Settings - Reparts = | & My Profile  d3 Logout (Vadim L. Avramishin)  12:58
lll AAR-Montagen GmbH =|=l7|x
v |di & | Period: Last7 days  |w| From: | 31.07.2012 [ To: 06.08.2012 [@ Plant:  AAR-Montagen GmbH ¥
«“ Plant View & Layout +
4 &5 AAR-Montagen GmbH ol chart & Statistics -
AAR 1
AAR 2 € | ThisYear ThisMonth Last7days Yesterday Today ] Density: | Daiy w || Units: | Gain, € w || Chart: | Line hd
- 2 AMR 3 Kwwh/kwp
Z AAR 4 —+ AAR-Montagen GmbH Qutput, kwh
© AAR S 140.00 Gain, €
Powver, W
120.00 -
100.00 o
20.00
W
E
[+
0 60.00
4000
20.00
0.00 T T T T T 1
o o o o o o o
o = o = o = o
8 8 8 8 8 5 8
N = @ = @ @ @
5 g E g 3 £ 3
- = o v} = [} 0
= s g g 2 g 8
¥
Today: 118 kWh 2 33 € | Name Last Update kWhkwp  Power(AC), W | Ipv, mA Eff, % Upwv Ist, V  IacIst, mA Uac, V E-Total, kWh  Status Availability
Thisyear: 44930 kWh £ 12272€ | asn1 06.08.2012 12:57 1.28 5,195.00 0.00 0.00 0.00 0.00 0.00 0.00 Good 51.00 %
All Time: 47104 kwh & 12272 € | aarz2 06.08.2012 12:57 1.58 4,408.00 0.00 0.00 0.00 0.00 0.00 0.00 Good 51.00 %
CO2 saved: 20204 kg AAR 3 06.08.2012 12:57 119 2,587.00 0.00 0.00 0.00 0.00 0.00 0.00 Good 51.00 %
AAR 4 05.08.2012 12:56 1.71 16,044.00 0.00 0.00 0.00 0.00 0.00 0.00 Good 51.00 %
Today Tomorrow AAR 5 06.08.2012 12:56 1.75 12,631.00  0.00 0.00 0.00 0.00 0.00 0.00 Good 51.00 %
_');A‘Q‘ ')')JJ(
g i) g o]
Lt St
+13 .. +23 °C +12 .. +24 °C

[P Download Tick x5 | | [P Chart Data XLS

|dIE| AAR-Montagen GmbH |

USA / Canada/ Germany / Romania / Poland / Costa Rica / Ukraine / Colombia info@brightgrove.com




Overview Underperforming Medules Soiling

Shadling

Degradiation Rate

Power Analysis

M Injected Into Grid 1l ission and Ce i |
[ Shading

STC Power Classification of Modules

50
25 I
R e ——  mm

40100%  22-40% 14-22% 1014% 810% 6-8% 46% 2-4%

Module Count

== Warranty line [l Above user-defined threshold

Soiling

Potential Improvements Until PPA Ends

(next12 years)
€

15.000,00 € =
1000000 € I omoooe
657500 €
| noeso0€
500000€ Totak 27.77000 €

0,00€
Underperforming Soiling Shading

Module Degradation

125

Degradation in %

Aug "8 Sep"18 Oct"18 Nov "8, Dec 18 Jan19 Feb'19

— Warranty line Degradation

CUSTOMER EVOLUTION (2018-2020)

BUSINESS IMPACT

Building on Brightgrove's foundation, SunSniffer's

in-house team implemented modern Ul/UX patterns:

 Flat design principles

» Spacious layouts with optimized white space
o Card-based interface organization

« Streamlined navigation

« Enhanced typography hierarchy

Ready to take the next step?
Reach us today at info@brightgrove.com

The transformation enabled:
« Shift from reactive to proactive plant management

o Reduced system downtime through real-time
monitoring

» Improved operator efficiency with centralized
control

« Enhanced decision-making through visual data
representation
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