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WHO WE ARE = PHOTON

We develop, build, own and operate PV power plants worldwide

Founded 100+ Shares traded 60+ MWp O&M services
2008 Employees in PL and CZ PV plants installed 260+ MWp
Headquartered in Active in Own portfolio 28.5 GWh

Amsterdam 10+ countries 39.2 MWp produced in 2018




GLOBAL PRESENCE MENEReY

p"/i’u

Power plants owned by Photon Energy @ Power plants under O&M O Other O&M services ® Offices
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OUR KEY MARKETS MENEReY

CZECH REPUBLIC

SLOVAKIA

O&M Own portfolio

15.9 mwp 10.4 mwp

HUNGARY

EPC O&M Own portfolio

13.6 mwp 33.0 mwp 13.6 mwp




PHOTON ENERGY ONE MENEReY

INTRODUCTION

® What is Photon Energy ONE?
V' Full package solution

v/ Everything monitoring deserves

® Why Photon Energy ONE?
V' Save costs

V' Increase efficiency of PV plant

® For whom?

V' Industry-scale owners, operators, technicians and
investors

® Smart and automated

v Complex solution that includes data backup and
backup communications




PHOTON ENERGY ONE MENEReY

HARDWARE - SWITCHBOARD SOFTWARE - PECOM SERVICES — FORECASTING

AL
PHOTDVOLTMC POWER POTENT!




PHOTON ENERGY ONE MENEReY

SWITCHBOARD
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SWITCHBOARD MERERGY

PLC PE115S

® Developed by Photon Energy

® Programmable for all industry sectors

® Compatible with different devices and technologies
® Connects up to 150 inverters

® Fully modular open platform

® Four digital and two analog inputs

® 1 GB of RAM and 8 GB internal memory




PHOTON ENERGY ONE MENEReY

PVP COMUNICATION & PLC

string-monitoring

sensors o inverters

via internet
00000000000 OCOCVCND O L2

via LTE :

UPS a electrometer, PQ, PLC PECOM

and many more

analyser



MONITORING SYSTEM PECOM MENEReY

PECOM - OPERATOR’S WORKFLOW

® 365/7 Control room REPAIR MONITORING
® Trained team of operators o °
o |
® Focus on prevention of failures and losses by . O&M N
immediate detection of malfunctions ¢ ¢
® Ongoing improvement and innovation of DISPATCH @ TICKET
monitoring system and processes Cece?®




MONITORING SYSTEM PECOM MERERGY

OVERVIEW PHOTON PHOTON #1 ~ Module temperature: 6.1 °C = H 490 A Q - o4

=
am ENERGY
OVERVIEW MONITORING ANALYSIS EVENTS TICKETS MANAGEMENT SETTINGS =
Project photo Graph - Power / Irradiation (Day) Revenues @Q@
1,000 W/m2 2,500 kW
Day 25,752 CZK
800 W/m2 2,000 kW
600 W/m2 1,500 kW Yesterday 139,133 CZK
400 W/m2 1,000 kW
Month 883,274 CZK
200 W/m2 500 kW
AfA Year 3,571,669 CZK

0 W/m2

0 kW
11/03 08:00 11,03 16:00 12/0300:00 12/0308:00 12/0316:00 13/03 00:00

CO2 savings ,&‘ Graph - Audit production (Week) Summary - Production
12,000 kWh
Today 21t Power AC 6.215 kW
10,000 kWh Daily energy AC = 9,767.1 kWh
Yesterday 1141t 8,000 kwh Irradiation 13.515 W/m2
6,720.3 kWh
6,000 kWh
Month 725t 4,000 KWh Daily energy AC 1,807.8 kWh
2,000 kWh _{
Year 29341t - Monthly energy AC 62,006 kWh

04/03  05/03  06/03 07/03 08/03 09/03 10/03 11/03  12/03
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MONITORING SYSTEM PECOM

= PHOTON
= ENERGY

MONITORING

y— Eng;gv PHOTON #2 ~ Module temperature: 6.1 °C «

OVERVIEW  MONITORING  ANALYSIS EVENTS  TICKETS  MANAGEMENT  SETTINGS

PVP BLOCKS INVERTERS SENSORS BB o % 40 @

e e T

© WRs0 22050 11441 True
O WR51 6.785 21600 11047 2000 False
© W52 6.734 22050 106.65 42000 False
O WR53 7140 21600 11576 2000 False
O WR54 7256 21600 11712 4000 False
@ WR'SS 7446 21,600 119.48 1000 False
© WR56 7456 21600 115.63 2000 False
O WR57 6.595 21,600 103.88 4000 False
© WR58 6.694 22050 108.61 2000 False
O WR59 6,535 21,600 107.03 1000 False
© WR €0 7055 21,600 11652 1000 False
© WR61 7401 21,600 12127 3000 False
O Wre2 7437 21600 121.94 3,000 False
O Wre3 7400 21600 12177 3,000 False
O WRe4 7141 21,600 11431 3000 False
© WR65 7371 21600 120.83 2000 False
© WRe6 7.358 21600 121.01 2000 False
© wre7 7434 21600 12182 3000 False

17.00

~
A

%
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MONITORING SYSTEM PECOM

= PHOTON
= ENERGY

MONITORING

= PHOTON
- ENERGY PHOTON #2 ~

OVERVIEW MONITORING AMALYSIS

PVP BLOCKS INVERTERS SENSORS

@ WR 51

[T

@ WR 52

[T

© WR53

[T

@ WR 54

[T

@ WR 55

[T

@ WR 56

[T

@ WR 57
PLC2
@ WR 58
PLC2
@ WR 59
PLC2
@ WR 60
PLC2

@ WR 61

[T

@ WR 62

FLC1

@ WR 63

[T

@ WR 64

[T

@ WR 65

[T

@ WR 66

[T

@ WR 67
PLC2

Module temperature: 6.1 °C =

EVENTS TICKETS MANAGEMENT SETTINGS

B o % 40 )
e e
& 0000 22050 11441 False
6785 21600 11047 2000 False
6734 22050 10665 12000 False
7140 21600 11576 2000 False
7256 21600 11712 1000 False
7446 21600 119.48 1000 False
7156 21600 11563 2000 False
659 21600 103.88 4000 False
6.694 22050 10861 2000 False
6535 21600 107.03 1000 False
7055 21600 11652 1000 False
7401 21600 12127 3000 False
7437 21600 121.94 3000 False
7400 21600 12177 3000 False
7141 21600 11481 3000 False
7371 21600 12083 2000 False
7358 21600 12101 2000 False
7434 21600 12182 3000 False

X

17:15 &
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MONITORING SYSTEM PECOM MENEReY

TICKETING

MAIN ADVANCED ACTIONS HISTORY ATTACHMENTS
Ticket #014317 ® Close
ACTIVE (& WR 50 - Power AC A x .
o0 0.0 .00 *
VARIABLES
S~ 7 v +
# Find variables B View data
DETAILS LIMITS

o “Title Irverter fault ~ Subtitle Other alarms e °
[ ] o
o [ )
(] “Technician ~ Kadlefek Jan ~ Detection Oh Oh o
[ ] [ ]
......C...'..1 > 0000000000000

“SLA SLA2 ~ Arrive Oh Oh

Starting 21/4/2018 17:04 C Reaction 72h Oh

Deadline 24/4/7018 1704 & Production = Affected R

Status 5. Validation ~ 100%w Availability ~

© Contact

& Description

B I L = = E E =E E &

Fall of inverter 50 with broken fuse on current 3.

Power of inverter has been renewed.
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MONITORING SYSTEM PECOM

PHOTON
ENERGY

TICKETING

TICKETS TICKET ACTIONS PROJECT ACTIONS

Z Sync. tickets

HELPDESK  STATISTICS

+ Mew ticket

#0014317

#0013922

#0013348

#0013120

#0013033

#0012965

#0012779

#0012770

#0012640

#0012627

#0012560

5. Validation

. Finished ticket

. Finished ticket

. Finished ticket

. Finished ticket

. Finished ticket

. Finished ticket

. Finished ticket

. Finished ticket

. Finished ticket

. Finished ticket

21/4/2018 17:04

27/3/2018 1257

18/2/2018 12:02

2/2/2018 10:12

22/1/2018 14:45

19/1,/2018 10:30

4/1/2018 11:24

3/1/2018 15:45

211272017 11:47

20/12/2017 13:24

14/12/2017 0806

Inverter fault

Preventive maintenance

VN outage/ PV out of order

VN outage/ PV out of order
Inspection

VN outage/ PV out of order
VN outage/ PV out of order
VN outage/ PV out of order
Preventive maintenance
String fault

Preventive maintenance

WR 50

WR 03, WR 04, WR 06, WR 07,
WR 35, WR 42, WR 44, WR 45,
WR 46, WR 47, WR 49, WR 51,

WR 65, WR 68
PVP

PVP

PVP

PVP

WR 57, WR 64, WR 68

Power AL

Power AC

Communication alarm,

Power Alarm

Communication alarm,

Power Alarm

Communication alarm,

Power Alarm

Communication alarm,

Power Alarm

Daily Energy deviation

# Edit

# Edit

# Edit

# Edit

# Edit

# Edit

# Edit

# Edit

# Edit

# Edit

# Edit

R B R B R B OB &
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= PHOTON
= ENERGY

OVERVIEW  MONITORING  ANALYSIS EVENTS  TICKETS MANAGEMENT  SETTINGS =
CHART DATA 17/472018-2/4/2018 | B powER /IRRADIANCE  WEATHER SENSORS  PERFORMANCE RATIO  COUNT OF ALARMS
< FORCE Type  Linechartwithpoints  ~r | AGGREGATION SETTINGS FUNCTIONS DATARANGE ZOOM AXES LEGEND
350 kW
TS 4 / Centrala 11 - Power AC = 209.7 kW
TS 4 / Centrala 12 - Power AC = 252.8 kW
9
~F i
300 kW ih &
=4 4"
Jr& : { % g
I L % - p V“(r«
| IR
1 X . ) J R
" TS 4 / Centrala 12 - Power AC= 252.8 kW . . . ! . ) T
@ J | ] ' 1R
.y I ] s J Y = | {
TS 4 / Centréla 11 - Power AC = 209.7 kvif 17 71 R [ y [ O J b
200 kW - - | ¥ g _ ¢ 0§ .
A 9 T | Y | 4 |
. ' . ¥ g | ¥ 1 1 Ul
Q Y
150 kW | { Y i | e Y
B | v Y : 1 3 0
o) 4 . , .
: ¥ 1 | 1 | ¢
| | d |
100 kW Hi Y ¢ & T . ! Q [ .
g _ 4 b o .
g Y (s} ) / *]
¥ ] o
L Q 9 "’ o]
50 kW P | | | 0 _ f |
1 ¢ 3 ¢ ] v g Y 3 { 1
¥ - ¢ ¢ % ¥ i ¢ \ ¢ 4
0w d X 3 : . : y 2 y % . _
17/04 12:00 18/04 00:00 180470189101 15/04 00:00 19/04 12:00 20/04 00:00 20/04 12:00 21/04 00:00 21/04 12:00 22/04 0000 22/04 12:00 23/04




MONITORING SYSTEM PECOM MENEReY

MANAGEMENT
CONNECTION DATASHEETS

WebBox 1 1872 199 8891439254 1571999991 login password
WebBo 2 182199 8891450229 152.199.99.52 login password “
WebBox 3 182.199.88 9145:9289 192.199.99.93 login password Salar Module AIDE 11 AIDE Solar AD250M6-Ab.pdf
205 84KE 2
WebEox 4 182.19988.91.43:9271 192.199.99 54 login password 13 SMA SMC8000TL pdf
Inverter SMA PR ) .
Q.L2RD <
Solaron 1 https#/19210908001 Xy 1254
Solaron 2 httpsy/192.1998995 HH 1254
Eplaron 3 https;f102.100.0003 HHX 1254 PROTOCOLS
o httpfrlflﬁ o —— o me34 M“
EZ5 185 236 161.43:81 1571999908 1133 1385
i PVSYST Fyshwick.pdf
Energy Yield  __ y P e
PLC1 [SMA, PO) 22 185 236 1614312548 1571999907 9088 20/6,2016 19:45
PLCA [SMA, PO) 12345 185 2000 12346 15719999 A1 3389 PEA-1205-001 Site Specific O&M IM5 plan
b AN 19900, W )
[ o W IMS Plan Fyshwick.docx
PLC2 (Solaron) 22 185236.161 43:12547 152.199.99.11 ELISERE ZPE/ALE 13246
. 03 DC string layout.pdf
PLCZ [Solaron) 12345 185236.161.45:12545 152.195.95.35 Site Layout .. ke 28/2/2017 09:48
AT ) Preventive . . .
Mikrotik [winbhox] 182158984851.458211 15219900838 login3 6789 : 20170502 Fyshwmk Preventive maintenance report_pdf
Maintenance " - - - O
25 o ir 4.0
Report
e
ENTRIES NAME OF TECHNICIAN : ENTRY TIME : EXIT TIME : TIME TICKETID  }
2286 Kamil Konetek 13/2/2018 11:04 13/2/2018 14:30 3h 26min #0013100
2325 Kamil Konegek 20/2/2018 09:18 20/2/2018 13:33 4h 15min #0013369
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MONITORING SYSTEM PECOM

PHOTON
ENERGY

MANAGEMENT

B e E——

Fuses

Fuses

Fuses

Fuses

Fuses

Fuse 160A

Fuse 16A

Fuse 160A

Fuse 16A

Fuse 16A

12/3/2018

16/3/2018

24/3/2018

24/3/2018

24/3/2018

MNew

MNew

MNew

MNew

Ferdinand Stefancsik

Ferdinand Stefancsik

Ferdinand Stefancsik

Ferdinand Stefancsik

Ferdinand Stefancsik

#0013433

#0013557

#0013888

#0013888

#0013859

) RN R CY TN N ———

PHOTON #1  Panelsverl  BSCAOWp Solar 1 e # Edit & Delete
PHOTON #1 Panels ver] HERD L Solferino 10 : _10,_, # Edit @ Delete
Module min: 20 {20)

KAMEKA 100W 40 . =
PHOTON #1 Panels verl S Solar 3 40 et # Edit & Delete
PHOTON #1 Panels ver]l el LT Solar 3 16 16_ # Edit @ Delete
Module min: 0 {0)
Sunwell 880 =
PHOTON #1 Panels verl WDACCO870 Solar 2 0 e # Edit @ Delete
Sunwell 393 =
PHOTON #1 Panelsverl 0 0871 Solar 2 0 By # Edit @ Delete
|
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MONITORING SYSTEM PECOM PHOTON

= ENERGY
INTERACTIVE MAPS
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MONITORING SYSTEM PECOM MENEReY

INTERACTIVE MAPS ‘ S— s
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MONITORING SYSTEM PECOM MENEReY

REPORTING

() 1 H PHOTON ENERGY COMMAND PHOTON PHOTON ENERGY COMMAND PHOTON
Regular reports for the given period 3 EHoroN = PHoTON

o Opﬁon Of indiVidUCII reporfs genel‘cﬂion Production of inverters

Inverter name Production [KWh] Fraduction norm Comparison [3]

[ewhysmip]
SATCOM 1 2949706 5335 340

. .

® etailed overview not on or PANKsS e
y SATCON 3 1350072 4138 1201
SATCON 4 1322023 4245 -10.40
SATCON 5 3167171 57.25 2169

Total of Powerplant 13078747 4704

e Statement and status of the faults at

Real and Estimated Production

February 2018

PVP during period of time

15,000 ki
— Estimate  — Production

® Financial overview

Project Comparison

Project name. Installed power kW] Monthty spec. production Monthly perfarmance. of
[kWhRWg]

roup (4]
<o

for the period 1/2/2018 - 28/2/2018 PHOTON #2 1780 kW 5921 KWh/KWR 125.05%
PHOTON #3 2801 kW SE.58 KWh/kWp 12339%

PHOTON #1
PHOTON #1° 2709 kW 47.01 KWh/kWp PLA2%
980 kw 4829 KWh/kWp 927%
2620 kW Qstewhswe  s3Ee
3175 kW wsewwhswe 835

¥ Operations (Z z.r.0. | Uruguaysks 380/17 | 120 00 Prague | Czech Republic | wuw photansnergycom
T 420177 002 §27 F - 11 | Corporate number 252] VAT number: (223015352 | Registersd in the Commersial
Rregister of the Local Court in Prague Section 227
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PHOTON

PHOTON ENERGY ONE SERVICES m ENERGY
FORECASTING SOLAR RESOURCE MAP

® Solutions available for all solar energy
assessment needs: from prospecting to
effective operation

® Maximize the value of solar power you
own fto operate

® Control and forecast energy production
in hourly or 15 minutes increments

® Improve certainty of load forecasts

PHOTOVOLTAIC POWER POTENTIAL

165°W 1569 135°W 105°W

45°w

Long-term average of daily/yearly sum
< 20 2.4 2.8 3.2 36

< 730 876

Daily sum:

Yearly sum: 1022 1168 1314

This map is published by the World Bank Group. funded by ESMAP, and prepare

d by Solargis: For more information and terms of u
g

40 44 48 52 56 60 64 >
KWh/KWp

1461 1607 1753 1899 2045 2191 2337 >

se, please visit http://globalsolaratlas.info
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PHOTON ENERGY ONE SERVICES

= PHOTON
= ENERGY

FORECASTING

Benefits

Full administration support

150°W

30°S
Data availability

I archive and recent

[ real time / nowcasting

Customer’s participation not necessary

Intraday trading
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REFERENCES BENERGY

CONTROL AND MONITORING SERVICES

Almasfizité, Hungary 5.5 MWp, 2019 Cassaudes, France 1 MWp, 2019

Tiszakéscke, Hungary 5.5 MWp, 2018 Zdice, Czech Republic 1.5 MWp, 2010




CONTACT

= PHOTON
= ENERGY

Photon Energy Control

Uruguayska 17
120 00 Prague
Czech Republic

o B

A

info@photonenergy.com

www.photonenergy.com
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= PHOTON
= ENERGY

EXPERTS FOR
THE SOLAR AGE.

Jan Cerny

Sales Representative

Photon Energy Control
Uruguayska 17
120 00 Prague
Czech Republic

T +420 277 002 210
F +420 277 002 911
M +420 775 855 611

jan.cerny@photonenergy.com
www.photonenergy.com

HELPLINE +420 277 000 888



mailto:info@photonenergy.com
http://www.photonenergy.com/

