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Gantner.webportal

Monitoring and visualization of measurement data

,Gantner-webportal” is a vendor-independent realtime analysis plattform
for the acquisition, storage, visualization and analysis of measurement
data as well as for the monitoring of your PV portfolio. It provides
investors with solid and reliable information (financial KPIs, performance
analysis) and enables them to estimate the performance of their PV
portfolio and plan preventative maintenance strategies.

Gantner provides the AG with the Gantner monitoring platform "Gantner-
webportal" via Internet hosting "SaaS". This includes free updates to new
program versions as well as service patches and new program features
throughout the usage period. The "Gantner web portal" enables the
customer to independently monitor and manage his PV systems.

All systems are preconfigured, but individually adaptable and
expandable.

Gantner is not responsible for the system monitoring.

The setup of the portal and the systems will be charged according to
time and effort.

Gantner

Solution for PV Performance monitoring, Data acquisition,
Visualization, Analysis and Reporting

www.gantner-environment.com



Gantner.webportal Gantner

Research, development and support Information and request for quotation

»Made in “— We plan and sell not only in Germany, but our entire product development If you need more information, or would like to make a
cycle, from research through development to support, is implemented exclusively in Germany by highly  non-binding offer directly, please contact us directly via

qualified specialists. _ ]
Email: webportal@gantner-environment.com

In this way we achieve an undisputed product and service quality from which our customers benefit in

the long term. phone: +49 37754-3351-29
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Features Gantner

Overview instruments

* Visualization

* Analysis

« Alarm Management (Channel- and components based)

» Digital image of the plant from the string to the entry point

* O&M Overview and administration system

» Portfolio and asset overview including traffic light status system and Key Performance Indicator "KPIs", Asset Dashboard
» Forecast of energy production (optional)

» Mobile devices supported, W3C standard HTML5, no additional plug-ins needed

* Measured value resolution up/down to 1min

» Supports network operator reductions

* Online access and control (Gantner.RAS integration) on Gantner Q.reader systems with refresh rate of up to 1 Hz
+ Gantner.RAS API for bidirectional asset access

+ Data import Compatibility with data loggers from different manufacturers and other sources

« Compatible with IEC N 61724-1 (2)

» Language: English, German, Russian, Chinese

» User administration including access, release rights management

»  Teamwork functionality

11/8/2019 www.gantner-environment.com



Features Gantner

Visualization instruments

Visualization

+ Visualization of the data in daily, monthly and annual overview and individual periods

» Charts: bar graph, line graph, combi graph, scatter plot

+ Parameter/ time, parameter / parameter

+ Tables

* Heatmaps

* Live Charts

* Geo Structure (Option)

» Display of the plant location including intuitive traffic light system in a Google Maps map
« MPM (Mechanistic Power Model)

11/8/2019 www.gantner-environment.com



Features Gantner

Analysis

instruments

Analysis

Analysis Functions with target / actual comparison based on local meteostation and sensor data and optional satellite data
Performance Ratio "PR" Comparison on all structural levels: system, station, inverter, AC-DC combiner, string

Definable filters (eg: from irradiation 50W / m2 and temperature above 20 ° C)

Automatic plausibility check of raw values (definable range limits)

Automatic component comparisons

System (sites) comparison

Availability calculation (option)

Excel / CSV - data export (resolution: up to raw data) as download

11/8/2019 www.gantner-environment.com



Features Gantner

Alarm Management (Channel- and components based) instruments

Alarm Management (Channel- and components based)
» Alarm configuration based intuitive traffic light system

» Alarm messages with ticket system

» Extensive configurable alerting system

+ Target/ actual deviation

*  Min/Max

* PR

* variance

» Consideration of all variables, time ranges, sun position and solar irradiation angle AOI

11/8/2019 www.gantner-environment.com



Features Gantner

Digital Mirror / O&M instruments

Digital image of the plant from the string to the entry point
* PV site structure
 installed nominal power at each point of installation

* Normalized values

O&M Overview and administration system

* |Issue-Tracking-System

* On-call calendar and holiday calendar

* Plant-specific document management (data sheets, operating instructions, single line diagrams)
+ Status Tickets

* Inventory - History Management

» Automatic report creation (PDF, Excel)

11/8/2019 www.gantner-environment.com



Gantner

instruments

Sites Overview (Landing Page)

Traffics Lights System and Key Performance Indicator ,KPIs”

Traffic Lights Info Alarms

Logger-Status Key Performance Indicator  Yield Today/Yesterday

Gantne .

English ¥ | & ¢ ~vice@gantner-envir.. ¥

# Home Issues & Documents 9 & Configuration Data privacy policy
Last update: {81 Time (current) - Thursday, Sep 26, 289, 01:31 PM
LV LV LV
Installation Issues Inverter  Combiner String Weather Nominal Values PR Power Irradiance Energy generation
Box Power (DC) Today
Yesterday
LV}
y Overdue | . . y . Date
Site state Logger state Open Fail | Sum  Fail | Sum  Fail | Sum Temperature | Wind [kWp] Time %] [kw] [kW/m?] [kWh]
AL
- 26.09.19 4847,99
ATER 11.4°C 6.2 mis ! 8637 423, y /
@ ~nnaberg o 1010 0]6 035 0308 & | @ 4999 s 1'422,00 033 Bt
e 26.09.19 210008
Schwarzenber; 6 o 1 27 mis ' 5029 972, g !
g o 0|0 012 064 ORI | ® 9975 325 1972,20 0,21 033187
§ n 26.09.19 6513,66
Seiff 5 149°C L6 mis ! 104,04 ] \ .
@ seifen o 0|0 156156 026 IR - | ® 4548 s 766,54 017 e
= No alk tr d .
CenEsE ogger status nstallation status
: e Logger stat Installation stat
" I Release notes
=Warnings available
& =L = Not
© oggeronine et running V3.1.1: Structure based alert configurations, support Gi/Tmod as x-
@ - Failures exists O = Logzer offline = Notes axis for charts, GDPR links, new wildcard chart, unit convention

# = \mport delayed and unit layer, dynamic filter limits, Russian language support.

@ = No current data available

Recommended system requirements: Latest chrome browser, MAC OS X or WIN 7/10. Intel Core i5, 8GB RAM, separate graphic card with 2GB RAM, resolution 1920 x 1080 px

MSN 11/8/2019
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Visualization Gantner

Diagrams instruments

# Home & Issues & Documents 9 Map of Configuration

Data privacy policy

Schwarzenberg " Schwarzenberg - 16.-26.09.2019 [ Normaizstion
@ Analysis
Charts a
L live Chart Filter:| - v| @ Showenvironment @ Sharedtooltips [ Hide the night
- GIA
= < 16-26.00.2019 > v  Seprember2019 ~ 2019 ¥ Resolution: 15min  1hour 1day
Installation
LOSite Environment 19 Sep 14:51 =
® Irradiance inclined pyranometer: Site. Global inclined irradiance (Gi) T [kW/m?]: 0,53
L2 Station 2 ® Module temperature: 1.2 Temperature module (Tmod) ['C]: 28,3
® Ambient temperature: Site. Temperature ambient (Tamb) ['C]: 15,6
L4Inverter T ® *Regelung PowerLimit_Netz* [n/a]: 0
= = =
L4 CB -
0
L5_SM
Others — Irradiance inclined pyranometer: Site. Global inclined irradiance (Gi) T [kW/m?] ~— Module temperature: 1.2 Temperature module (Tmod) ['C]  — Ambient Site. ambient (Tamb) ['C]
— *Regelung.PowerLimit_Netz* [n/a]
Sensors
1.2 PE s0a 1000
% live Chart ‘ R 19.Sep 14:51 =
| | ® Inverter: 1.4.2 AC Power normalized (nPac) [n/a]: 0
= Configuration ® Inverter: 1.4.2 DC Power normalized (nPdc) [n/a]: 0
© Inverter: 1.4.2 DC voltage normalized (nVdc) [n/al: 1,119
® Inverter: 1.4.2 PR AC (PRac) Avg tt [%]: 0
[\ Alarms _ @ Inverter: 1.4.2 PR DC (PRdc) Avg 1t [%: O
= o Inverter: 1.4.2 DC Power (Pdc) [kW]: O =
3 Reportszo S5 T -
= Channels 200 250
& Export2.0 k h !
A
o f T T T & T T T T T T 1. 0 0 °
@ Installation information 16.5ep 17.5ep 18.5¢p 19.5¢p 20.5ep 21.5ep 22.5¢p 23.5ep 24.5¢p 25.5¢p 26.5¢p 27.5ep
— lmwerer 142 lverter Eifcieney (et Aug v ln/a] — Inverter: 1.4.2 AC Power normalized (nPac) [nfa] — lnverter: 1.4.2 DC Power normalized (nPdc) [nja]l — Inverter: 1.4.2 DC voltage normalized (aVdc) [n/a]
3 nventory — Inverter: 1 4.2 PRAC (PRac) Avg tt [%] — Inverter: 1 4.2 PRDC (PRdc) Avg 1t [%] — lnverrer | 40 A0 Power (Pac) [0 — Inverter: 1. 4.2 DC Power (Pdc) [kW] — — loverer 14 0 AC Valiage (Vac) 12 1V]
— Inverter- 1.4.2 AC Voltage (Vac) 22 [V] — Inverter- 1.4.2 AC Voltage (Vad) 31 V] — Inverter: 1.4.2 DC Voltage (Vdd) [V]
ity Structure
oo

MSN 11/8/2019 | www.gantner-environment.com




Visualization Gantner

Diagrams, individual time frames, Example: PR, 1d span instruments

eradmin ¥

# Home & Dashboard &8 lssues & Documents 9 Map % Configuration
Amisterdam - April 2016-March 2017 [+ [

03_performance ratio Filter:| Global: Good v| O Showenvironment @ Shared tooltips O Hide the night
& Anslysis
= < Apri2016-March2017 > 2006 = Resolution: 1 heur 1 month
i p [ra]
125
ER Tsble view =
[ Aarms 100
@ Reports 2.0 75
£
$E Channels o
X Export20
25
@ In=tsllation infarmation
[ :
[0 Assers f o P PP PP F T TP F e e P T I R e R I I I T S SR S
w"’q@-‘?ﬁ\'\"’Q,L--‘zﬁ \‘y ”&\59’90"@9’ "'\?\"-’v \‘*'\?-ﬁr" G 1‘9\0\‘9":\‘,)““9 --”‘0\\:’&@?&,@:’&'\.- @B e P o« \..,," 19—‘) .gﬁ -{\{w%&‘ ¥ "'\’\"\?;{V?'f!? o \1,-\ \q-k 1"'\ ‘p‘p\‘\‘p\“)‘p,‘b‘?
& Structure
[ PRac_Avg_d_Meter-Site—Site [] — PRac_Avg_d_lnv-Site-Site [%]
April 2016-March 2017 = 2016-2017 =
150 100
100 : z
z H 50
50 =
0 “H ‘ H“ “ ° T T 7
Apr May Jun ul Aug Sep cet Mov Dec Jan Feb Mar  Apr FEFF P TV LRSI ST ISP RS
[Ishow table | | show Rainflow table
- ol -

11/8/2019 www.gantner-environment.com




Visualization Gantner

Tables instruments

# Home B Issues & Documents 9 Mep 9§ Configuration Data privacy policy
| Annaberg v Count. Mean Std. deviation (k=2) Rel. deviation [%] min/max OK range (from mean) [%] [abs] Median Settings
35/35 28,61 191252 6,29/ 607 50,0000 88.93
@ Analysis View mode ‘ Table view M ‘
Compare components (expert PR DC Average /time Time resoloution , | PR DC Average /time Time resoloution Rel. , | Range , | PR DC Average /time Time o ‘ i "
level) - Difference %] deviation [%] %1 resoloution Status [I Type | Combinerbox
Compare components (expert CB-E.1.02 23,043 5572 629 — Tow § .
Jevel) Parameter name PR DC Average /ume Time resoloution
CB-C.2.01 85,111 -3,504 395 - ok
[1CB (March Gi500-600) . - .
CB-A2.04 26,080 2,535 2,26 - ok OK range (from mean) 6]
[ADCCB PR last 7 days {
CB-A1.01 86,142 2,473 279 - ok .
QHestmap Eilter ‘ Global: Gi > 100 W/m? v ‘
CB-A2.05 86,433 2,182 246 - ok
[inverter nPac ‘ Last 4 ,‘
CB-C.1.01 26,941 1,674 189 - ok Time period e
[5tring nidc
CB-C.1.03 87,031 -1,584 179 = ok Al v
Show OK range (from
Yearly comparison & nE\ea o ‘ ‘
CB-A1.05 87,085 -1,530 .73 = ok
Ll Chares
CB-B.2.01 87314 -1,301 147 = ok - Companents v
L Marms CB-C.2.02 87,742 0,873 098 = ok
& Reports 20 (B-A.2.03 88,076 -0,539 0,61 " ok
Search
I= Channels CB-C.2.04 86,139 0,476 0,54 . ok
& Eporn20 CB-C.1.02 88,316 0,209 034 ' ok T,
CB-E1.05 28,653 0,028 004 ' ok
€ Installation information ﬂ En Defaul] | Ru
CB-A1.04 88,661 0,046 005 ' ok -
3 Inventory
B-B.2.06 88,702 0,087 010 ' ok Tide | DCCBPRIast7 days
i Swucwre CB-B.2.03 28,802 0277 031 ' ok
CB-A1.03 88,926 031 035 ' ok
pdate Delete
CB-A1.02 88,930 0315 036 ' ok
CE-A2.02 28,058 0343 039 ' ok
CB-B.2.02 88,966 0351 040 ' ok

MSN 11/8/2019 www.gantner-environment.com




Visualization Gantner

Scatter Diagrams Parameter/Parameter instruments

11/8/2019 www.gantner-environment.co

=
BEEa0
| Frankfurt E] Frankfurt - 11_Sensor cross check - Temperature
@ B
Axes
@ #K
Y- Axis \ cell temperature MuTE [*C]
- 1G_Senscr cross check - n
Irmadiati
rradiaticn XAnis cell temperature MuT) ['C] El
11_Senscr cress check -
Temperature
~ 2C_Heatmag - Farameter vs. Filter
time
Start 01.07.2014
~ 3CG_Farameter X vs. iy
Irradiaticn £
|5 Stop ‘02.09.2014
- 31_Farameter ¥ vs. 2 -
v
Farameter X £ Irradiation min ‘100
@ [
- ACG_Irradiaticn kinning S‘
5 Irradiation max [
~ 41_FR vs. iradiatica =
Y
- 5C_Temperature {Min Max} Wind speed {m/s) min ‘1
© 51_Temgerature {Min Max Wind speed {rm/s) max ‘5
Avg}
~ 52 _Tempgerature Range Start time daily ‘ug;oo
- 6B_Ccmgare all installaticns
Stop time daily ‘15:00
~ 7G_Mag - Installed
string.Eloxx
65
(ah Gl




Dashboard

Overview solar farms 14:01

4 Solar Farms - 25 MWp Fri. 13. September 2019

O CO>-reduction Annaberg

35668 21401
27924
) Irradiance
e 08
- I | I I I Inverter power
T e e e e 10184
Irradiance
@ Yields 37227 . Inverter power
Yield
Q CO,-reduction 22028 COxreduction

Page 16

Gantner

mstruments

& 114c | @ 62 mus

0,86
3769,40
16086,95
9652,17
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Analysis Gantner

availability calculation instruments

oEEnE

Oxford : Availability
@ Overview
Layout per 12 month, custom start date
@ Analysis " oot oot mmmmumn | o Resolution: h, day, month, year, 12month
i S e H_PER | SYS.AIV | IN count ‘ AMA | SYS AV AMA :
il Charts | R I thN] | (3] floating
i G : ‘ Oxford | 2013/01-2013/12 | 2932 | 9891 7 10 ‘ 99.25 * For each component (Inverter, System,
Oxford | 2014/01-2014/12 | 2987 | 99.47 7 10 99.8 SUb_SyStem’ PrOdUCj[IOI’] ba‘tCh’ )
L Aerts » i - ! ! ~ - | * - Supports preventive maintenance
‘ ’ Oxford ‘ 2015/01-2015/12 | 1240 | 98.82 7 10 ’ 99.63 .
B Reports strategies
& Issues

Layout per 12 month, custom start date detailed

2= Channels T T 2 = y - : :

S et H_PER  WR.IAV  WR2AIV  WR3AV WRA4AV WRSAV WR6AV WR7AV SYSAV INcount AMA | SYS AIV.AMA
|
& Eiport [hl [%] [%] [%] [%] [%] [%] ‘ [%] [%] 1] [h/IN] | [%]
e \ Oxford \ 2013/01-2013/12 | 2932 | 99.86 96.73 99.73 \ 96.73 99.86 99.66 99.8 9891 | 7 \ 10 \ 99.25

@ Availability i’ I ! I | | : I I | ! ! I I
Oxford | 2014/01-2014/12 2987  99.13 99.2 99.67 99,1 100 100 99.2 9947 | 7 10 99.8

€ Installation Info I T T T i T i T i i i i T 1
‘ Oxford ‘ 2015/01-2015/12 | 1240 | 100 100 91.94 ‘ 100 100 100 100 9882 | 7 ‘ 10 ‘ 99,63

Advanced Function

11/8/2019 www.gantner-environment.com



Analysis Gantner

; mstruments
Heatmap component comparison
=
# Home B lssues & Documens @ Msp  # Configuration Data privacy policy
Annabe v -— o
8 Heatmap = Settings
DC Current [4]
@& Analysis A0 View mode Heammap v
CB-A1.02
» Compare components (expert coaton
level CB-A1.04 i Type Combiner box v
Compare companents (expert CEoALOS
ewvel) CE-A.2.0] Problem Component Select ... v
CB-A2.02
[ CB (March Gi500-600) CB-A2.03 v
CB-A2.04 Parameter name DC Current
[ADCCB PR last 7 days coazos
[ Heatmap ‘ cEhz0e Parameter presentation Raw v
CE-B.1.01
Hinverter nPac ceBL02
Ce-p1 02 OK range (from mean) 90 (%] v
(A String nidc CE-E.1.04
CE-B.1.05 Filter - N
Yearly comparison CE-B.1.06
CE-B.2.01 .
Ll Charts CE-B2.02 Time period Custom period N
CE-B2.03
£ Marms P Startdate | 2019-03-26 00:00
CE-B2.05
B Reports 2.0 conaoe
cecron Stopdate 20190327 23:59
IS Channels o100
cB-C.1.02 - A
& Export20 Minimum value
g CB-C.1.04
CB-C.1.05 @
@ Installation information cE-c1 08 Maximum value
o cB-c2.01
Inventory ~
cecabz . Show OKrange (from All N
CB-C2.03 ~N
ity Structure e . mean)
cB-C2.05 A
CEB-C2.06

26 Mar 00:00 | 26 Mar 04:00 26 Mar 08:00 | 26 Mar 12:00 26 Mar 16:00 26 Mar 20:00 | 27 Mar00:00 27 Mar 04:00 27 Mar 08:00
v

— Flexible Heatmap Settings for fast error
detection (Example: CB-A.2.01)

Used cache created at: 2019-07-25 19:46:05

Page 18 www.gantner-environment.com




Map View Gantner

Map Satellite o 5 - : ckholm

® Show all sites » Estonia
hin map 3

Show only sites w ew

Europe [ Zoom continent E 5 N
e SCOTLAND . Riga Catvis
® s & | @ 62mis
11°C| @ 87mis Edinburgh
7 Copenhagen Klaipeda
% 143°C A6 mis P . h Lithuania
sl (D asmy wiord (Malmo

United , % P
NORTHERN Kingdom e : * " Vilnius’
IRELAND A
Isle of M o Gdansk Minsk
ncl Hamburg
Dublin Man 5

Liverpool Bremen ) 7 Babiuy
Ireland yepee Fomer Belarus: .2ew

ENGLAND { Hanover - . Warsaw
WALES L3 *Netherlands
London Dort

Antwerp

Brussels Cologne Germany

Lublin

oL
Belgium %

=y Frankfurt Prague
Luxe.mbouvg it Czechia

Brno,

Vienna

J-Austria
Nantes A Gr
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Mechanistic Power Model equation

Gantner

mstruments

o
= I:)meas/ I:)peak = Gi . I:)RMPM

PRypev €quation 1.4
— 1.2
PRypum = _ 5
X quality (~ 80to 100%) £ 1
+C,*dT 04 B gamma (PV-module) £ .,
+ C;*10g44(G) M low light behavior 2
+C,* G, W high irradiation £ °°
+Cs* WS ® wind speed S o4
] © 0.2
€ 2
8 .« Normalized coefficients are used to weight the influence a ©
of the physical quantities on the Performance Ratio. E
* The calculated PR is the sum of all sensor terms. 04
* The stacked graph shows the impact of the single terms
at different light levels.
Page 20

L 12 Tcorr=0 SelfRef=0 rms=1.24%
=GI*(Y_1+Y_24Y_3+Y_4+4Y_5+Y_64+Y_7+Y_8)*fnTP

(/F_ e —— —)
Irradiance (kW/m?)

Source: Steve Ransome & Juergen Sutterlueti

www.gantner-environment.com



Mechanistic Power Model

Chart

Gantner

instruments

# Home @ Dashboard

Annaberg

& Anzlysis

Ll Charts

’ L0 Site

L2 Transformer station
L4 Inverter

L5 DC Combiner

L6 String

Mechanistic Power Model
MPM Inv 141

MPM Site

MPM String
Others.
- Sensors
* live Chart

-+ 3= Configuration

N alarme

& Issues & Documents ¥ Map ©f Configuration

T Annaberg-06.11.2019

Data privacy policy

[ Normaiization

MPM Site

Filter:| — v O Show environment Shared tooltips Hide the night

=] < 0612019 > November 2019 ~ 2019 ~

05
Z
200 § =
e}
0
{ 100
-05
o -0.6
0600 07-00 08:00 05:00 10-:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 Now
~ Inverter: Site. AC Power normalized (nPac) MPM [] — Inverter: Site. AC Power normalized (nPac) I — Irradiance inclined pyranometer: Site. Global indined irradiance (Gi) T IW/m? (oo i 00 Do s (ol s i 1]

Resolutior

15min  Thour 1day

00 12
6. Nov11:55 =
@ Inverter: Site. AC Power normalized (nPac) MPM [I: 0,043

® Inverter: Site. AC Power normalized (nPac) [: 0.045

 Irradiance inclined pyranometer: Site. Global inclined irradiznce (Gi) T W/ mil: 48

[|Show table [ ] Show year and month chart

MSN 11/8/2019 www.gantner-environment.com



O&M overview and administration system Gantner

Issue tracking system / system-specific document management instruments

Ticketsystem

Data privacy policy

# Home B Issues & Documents @ Map  ©§ Configuration

Issues

lssues  Timetacking  Recurringissues  Invoice addresses  Delivery contacs  Customers:

Keyword search Instaliation Status Responsible user Priority
Select .. v Select .. v Gantner Service v Select . v

- Installation # | Category * Type # | Priority 4 | Deadline + | Title # | Contact person #  Responsible user ¢ Createdon #  Updated * | Status + Actions
19 0am Repsir Normal est Gaminer Service Gantner Service 2018-09-03 2015-09-03 16:04 Open
] 0&M Repair Normal check com on site Gantner Senvice Gantner Service 20180802 20180902 15:04 Open n
1% Annabers 0am Repsir Low Replace inv 1.3 Gaminer Service Gantner Service 2018-05-08 2015-05-08 08:34. Open
15 Annaberg Hardware Repair Low Inverter replacement Ganiner Service Gantner Service 20180418 2013-0418 1515 Open H
1 Annabers Communication Repair Normal 2015-04-01 check com on site B == e Gantner Service 201503-25 2015-03-25 16:28 Open u

MSN 11/8/2019 " WwWW.Q tner-environment.com




O&M overview and administration system Gantner

Plant-specific document management instruments

# Home & lsmues & Documents @ Map €8 Configuration

_ Plant-specific document management
Document overview

Upload documents

Site Select.. v Net assigned
g

Category | Manuals / data sheets v |

Before you can upload files, please choose an installation or check “Not assigned”.

Keyword search Instaliztion [] Include expired

JE=s ’ =

Author | cromea | vaiduret | updatea Actions

Installation | Trie

- 1] Documentation
- L] As-built

L] Comissioning

& [|] Piczures

Annaberg
Seiffen

|- Amsterdam jog.

Superadmin 2017-03-28 2017-03-28 ~
Seiffen jog Supersdmin 2018-0313 2018-0313 -

Schwarzenberg schwarzenberg jpg Supersdmin 2018-02-28 2018-02-28

- ) lssues
b #2es

Annanerg L.psc o7z PG Supersdmin 2017-02-31 2017-02-31 H n

- || Manusls / data shests

|- 1] AC combiner

1] DC combiner

1] Irverter
OM201311Conexr Core KC-NA Operati 145 Rev-) pof i 2017-0328 | 2017-0328 I -

{_conext-core-xc-datasheet-20141002_eng.pdf Superadmin 0170228 20170228 EE

L] Monitaring / Power Plant Controler

1) Pv-modules

U] sensors

-~ 1] Reports

- I Availabiliy

i [l Monsily reporss

i ] Yearly reports

Annaberg

MSN 11/8/2019 www.gantner-environment.com



Digital image of the plant from the string to the entry point Gantner

(central) PV systems structure instruments

Site Substation Station * Plant structure (generated during data import) allows
design & sanity checks
Inverter » Fast validation check of all measurements
Used lookup config limit: Good (sensors, inverters, strings)
- » Compare performance of peers, localize issues.
ll[ stata Combiner Box
more @ mare mare I : i : : =
— String Monitoring
(=
more ! = .
! String ! f
Iseec]
mare - *—I l—ol i i l——l
™ more more 0 e I I S

E moe @ CB-D.2.01 CB-D.2.02 CB-D.2.03 CB-D.2.04 CB-D.2.05 CB-D.2.06
mDrE.o mnre.o I'I'HDI’E.o rnDrE.o rnnre.o mnre.o

more

E—— — — — —
11/8/2019 www.gantner-environment.com




Digital image of the plant from the string to the entry point Gantner

(decentral) PV Anlagen Struktur instruments

Data privacy policy

# Home & Iss & Documents @ Map 0§ Configuration
— 21| srsemarias

eterEgart1.0
@& Analysis worz @ €
L crars (TR » Plant structure (generated during data import) allows
0 s — design & sanity checks
B repers20 ers @ @ » Fastvalidation check of all measurements
12 cranres Site (Sensoren, Inverter, Stringe)
& eponz0 i * Compare performance of peers, localize issues.
@ insliation information sore @
0 mvencory Substation
& Structure 4 oo

Station s @ @ E .

String

AC Combiner Box

Inverter String Monitoring
l Warning E

CB-1.02.16 =
L)
Xl ) CXi)
wore @ € E
l
wor= @ @
E o0 Error
wor= @ @
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Digital image of the plant from the string to the entry point

Normalised Values

0 Power 01(Puc) Cakc
2 Cae e
w  ore  odeo  ose
— Sung: 1113 — strng: 1
— sung: 1114 — sriog. 1.1,
— simog 111 — Serng 111
String: 1.1.1.4 DC Power 11(Pd0) Cabc kW] — Siring. 1.1.1.4 DC Power 12(Pdc) Cakc (W]
4 0C Power 120700 Cak D]
Shontavle 3
Schwarzenberg - 2
Normalisation Filt

NENIG]| ¢ Spmbens « w19 .

= < nmae >

Olimpoc (/a1 0648

1.4 5C Power pormalizez 03imach [
1208 Fouer 3

Suring:1.1.1.3 DC Pawer
3

100d) Infal

i — Suring. O Power
4 DC Power mormalized Q1mPac) [nfa]  — String. 1.1.1.4 DC Pawer
— sar
D Pawer nomatizea 12(0Pac) [a/3]

1.4 DC Powst rarmalizee 05inPoc) {n/al:
14 0C Poitr narmsizes 05inPsss n
14 D€ Power narmalizee 07024y I
1455 ol e narmlizez S8inRac)
14 DC Fowtr narmalizes 091Pac) [n
1.2 O Pruver narmalizee 9P (n/3): 0,63
1457 Fower narmalizez 1inPac) o

1.4 DC Bowsr narmalizes 12inPdc) [n - 0,623

2 DC Power nommatizea 114mPac) [n/3]

Shawtatle 2

Page 26

— s 1

Gantner

mstruments

Absolute values:
I - easureq 1S different for larger and smaller areas

Normalized values:
I veasuren/Pnominal Shows nearly the same values
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Gantner Instruments Environment Solutions

Thanks for your attention!

Michael St. Neitzel
Head of Global Cloud Services
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