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Surge protection for
photovoltaic rooftop systems
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Surge protection Solar

SPD for rooftop systems

» Surge protection for photovoltaic systems
» Directives for lightning and surge protection
» Selecting surge protection devices
» Application scenarios of lightning and surge protection
» Tailor-made portfolio
» Surge protection for the DC side
» Individual request

» Surge protection for the AC side
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SPD’s for PV rooftop systems
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Industry solar power

Surge protection for photovoltaic systems

¥

= Solar power is an essential source of renewable energy.

= Decreasing system costs mean that photovoltaic power generation T ) : m .”ulafn

systems are attractive.

= In order to provide optimum protection against overvoltages for the
various system parts such as PV panels, inverters, and battery
storage systems, surge protection must be used.
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Surge protection for photovoltaic rooftop systems

Directives for lightning and surge protection

iECSE T : '
i -

Harmonized standard developed by CENELEC on behalf of the T 11 ] : m “!.'",'.!.

European Commission. It describes how to plan and install PV systems. '

describes the selection criteria for DC and AC protective devices in
photovoltaic systems. The contents of both standards have been ERY.
incorporated into the national standards of many European countries. ——— B
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Surge protection for photovoltaic rooftop systems

Directives for lightning and surge protection

Europe

Germany

Switzerland

Austria

Netherlands

Poland

Belgium

HD 60364-7-712

DIN VDE 0100-712

SN 411000 (NIN)

OVE-Richtlinie: R 6-2-1
OVE-Richtlinie: R 6-2-2
OVE-Richtlinie: R 6-3

NEN 1010:1015-712

PN-HD 60364-7-712

AREI 2020

DIN EN 61643-32

DIN EN 62305-3
Beiblatt 5

SN EN 62305
SN 411000 (NIN)

OVE/ONORM
EN 62305-3

NEN-EN 62305-3

DIN VDE 0100-443

SN EN 62305-4
SN 411000 (NIN)

OVE E 8101

NEN 1010:1015-440

PN-HD 60364-4-443
PN-HD 60364-5-534

AREI 2020

mPH(ENIX
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Surge protection for photovoltaic rooftop systems

Selection surge protection devices

Building without external Building with external Building with external
lightning protection lightning protection lightning protection
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Surge protection for photovoltaic rooftop systems /‘ e

Building without external lightning protection TonE f

L
S T

EEE .. &2
- ma L gles F
"
Type 2
L Main distribution board
DC surge protection in the A surge protective device is not required here i Seerbmen P Py invertsr PV array
proximity of the PV panels if the cable length between “DC 1” and “DC 2” o
is less than 10 m. o 1-, n— . — |
SPD SPD ~ 5PD SPD
| | (e s (==
DC surge protection in the Type 2
proximity of the inverter ; ey et
Type 2
{2i9-9 Bl Earth terminaci f build
AC surge protection on the AC A surge protective device is not required here Main e
side of the inverter if the cable length between “AC 1” and “AC 2 earthing _|
is less than 10 m. bar =
AC surge protection in the main
ge p Type 2

distribution
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Surge protection for photovoltaic rooftop systems

Building with external lightning protection
The separation distance “s” is maintained.

Type 2 LPS 4
Main distribution board
DC surge protection in the A surge protective device is not required here Y Py
proximity of the PV panels if the cable length between “DC 1” and “DC 2" — E
i Grid )L - ) >
is less than 10 m. s 7! T >
¥ I I I
SPD SPD e SPD SFD

DC surge protection in the Type 2
proximity of the inverter y 5 1 G
Type 2
e 1]
. Earth termination system of building
AC surge protection on the AC A surge protective device is not required here Maii "
side of the inverter if the cable length between “AC 1” and “AC 2” earthing
is less than 10 m. bar =
A r r ion in the main
C surge protectio the ma Type 1

distribution
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Surge protection for photovoltaic rooftop systems

Building with external lightning protection
The separation distance “s” is not maintained.

Type 1 Lrs A
L Main distribution board
DC surge protection in the A surge protective device is not required here o e e FY Imercer iy
proximity of the PV panels if the cable length between “DC 1” and “DC 2" - o E
is less than 10 m. iy~ * 2t , I s T
sPD SPD ~ sPD SPD

DC surge protection in the Type 1
proximity of the inverter | 1 T
Type 1
= = Earth terminatien system of buildin
AC surge protection on the AC A surge protective device is not required here Mk b $
side of the inverter if the cable length between “AC 1” and “AC 2" earthing
is less than 10 m. bar = —
AC surge protection in the main
ge p Type 1

distribution
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Surge protection for photovoltaic rooftop systems

Tailor-made portfolio

Flexible and fast Safe connection Additional Comprehensive High data availability
installation technology safety portfolio

As per DIN EN 61643-32, the
With the string combiner boxes, PV strings with ferrules can be Our PV sets with integrated Whether a 3-conductor or 1- telecommunications and data
our PV sets, all the necessary field  wired without using tools by fireman's switch enable the conductor system, and whatever cables must be protected if the PV
connectors are always included as  means of Push-in connection external disconnection of the PV the supply system configuration, installation is equipped with surge
well. terminal blocks. panels from the rest of the system. ~ We offera broad portfolio for protection.

the protection of the AC side.
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Surge protection for photovoltaic rooftop systems

Surge protection for the DC side DC 1 DC 2

The whole product overview of our string combiner boxes with more
than 60 variants you will find online! Visit our website at
phoenixcontact.com and enter the following web code in the search
field: #2268

- i
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Surge protection for photovoltaic rooftop systems

Surge protection for the DC side DC 1 DC 2

SOL-SC-1ST-0-DC-1MPPT-1001 Technical data

Order No. 7404798 Surge protective device: type T1/TL
System woltage: 1000 ¥ DC (U,..)

Numnber of sering inputs: 1

SOL-SC-1ST-0-DC-2ZMPPT-1000SE Technical data

Order No. 1101174 Surge protective device: type T1/T2

Syscem voltage: 1000 V DC (U,

Mumber of sering inputs: 1 [per MPP tracker)

Type of cable encry: cable gland
Housing dimensions (WxHxD): 130180111 mm

Type of cable entry:; SUNCLIX?
Housing dimensione (WxHxD): 254x 180111 mm

+ Current per string: 40 A {1} + Current per string: 40 A {|._)
+ Number of outputs: 1 + Number of outputs: 1 (per MPP tracker)
+ Number of supporeed MPP trackers: 1 + Mumber of supported MPP trackers: 2 -
+ Type of cable encry: SUNCLIX* + Type of cable encry: cable gland I i
Pog Y + Housing dimensions (VW xHxD): 130x180x 111 mm + Housing dimensions (W HxD): 254x 180x 111 mm i |
@, 5 STi MPP1 ST2 WPF2
O A i N OUT I OUT
SOL-SC-1ST-0-DC-1MPPT-1000 Technical data SOL-SC-15T-0-DC-IMPPT-1001 Technical data 2P0 sPDE SPD3
Order No. 1182566 * Surge protective device: type T1/T2 Order No. 2404301 * Surge protective device: type T1/T2
+ Syscem voltsge: 1000 ¥ DC (U} . Symm voltage: 1000 V DC {U...)
+ Number of string inputs: 1 * Mumber of string inputs: 1 (per MPF tracker)
+ Currenc per string. 40 A {I._) + Current per string: 40 A (L)
* MNumber of outputs: 1 * Mumber of outputs: 1 (per MPP tracker)
= MNumber of supported MPP trackers: 1 * Mumber of supported MPP trackers: 3 e .

e

STV MPET ST2 MPP2 ST3 MPP3
I OUT IN OUT N OU

SOL-SC-15T-0-DC-2MPPT-1001 Technical data SPD1 sPD2 SOL-5C-15T-0-DC-3IMPPT-1000SE Technical data
Order No. 74047599 Surge protective device: type T1/T2 - Order Ne. 1182571 Surge protective device: type T1/T2 SPD1 SPD2

System voltage: 1000 ¥ DIC {UJ...) System voltage: 1000 ¥ DC (U,..)

Number of scring inputs: 1 (per MPP tracker) Number of string inputs: 1 (per MPP tracker)
'~' 4
'—’ﬂ,,

Current per string. 40 A (1. Currune per string 40 A (loa)
Number of ouputs: 1 (per MP tracker)
Number of supportad MPP trackers: 2 g d e
Type of cable encry: SUNCLIX? | | | |
Housing dimencions (WxHxD): 180x180x 111 mm l | s‘]‘a ]
ST1 MPP1 MPP2

ouT N ouT

Mumber of outputs: 1 (per MPP tracker)
Mumnber of supported MPF trackers: 3 [
Typa of cable encry: cable gland i
Hausing dimensions (WxHxDJ: 361 x254x111 mm

STI MFPI ST2 MPP2ST3 MFP3
IN OUT IN OUT
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Surge protection for photovoltaic rooftop systems

Surge protection for the DC side

DC 1

SOL-5C-25T-0-DC-1MPPT-1101
Order No. 2404297

Technical data

Surge protactive device: type T1/T2
System voltage: 1000 ¥ DC (U}
Number of string inputs: 2

Current per string: 16 A (1.}
Number of outputs: 1

Mumber of supported MPP crackers: 1
Switching capacity: 32 A/1000 V DC

S0OL-SC-25T-0-DC-2MPPT-1001SE
Order No. 1016813

Technical data

Surge protective device: type T1/T2

Syseem voltage: 1000 V DC (U__)

Number of sering inputs: 2 (per MPP tracker)
Current per string: 20 A {1,..)

Number of outputs: 1 (per MPP tracker)
Number of supparted MPF trackers: 2

' = : Type of cable encry: SUNCLIX? i

ol Type of cable entry: SUNCLIX* Housing dimensions (WsxHxDJ: 254 180x 111 mm

g ‘-’L_/ Housing dimensions (VxHxD): 180x180x111 mm e _&—/ i
ouT N

e

SOL-SC-25T-0-DC-1MPPT-1000
Order No. 1016811

Technical data

Surge protective device: type T1/T2

System voltage: 1000 V OC (U,.)

MNumber of string inputs: 2

Current per string: 20 A (1,,.)

Number of cutputs: 1

Number of supported MPP trackers: 1

Type of cable entry: cable gland

Housing dimensions (VxHx D) 180x180x 111 mm

SOL-5C-25T-0-DC-ZMPPT-10005E
Order No. 1016812

Technical data

Surge procective device: type TAT2

System voltage: 1000 V DC (U}

Number of sering inputs: 2 (per MPP tracker)
Current per string: 20 A (1,..)

Mumber of cutputs: 1 (per MPP tracker)

Mumber of supported MPF trackers 2

Type of cable entry: cable gland

Housing dimensions (WxHxD: 254x 180x111 mm

SPD1

ST1+2 MPP1  5T3+4 MPPZ
N ouT IN - ouT

Number of string inputs: 2

Current per string: 20 A [1..)

Number of outputs: 1

Nurmber of supported MPP trackers: 1

Type of cable entry: cable gland

Housing dimensions (WxHxD): 180x1805 111 mm

IN

MPP1
ouT

Number of scring inputs: 2 (per MPP tracker)
Current per string 20 A {1,_.)

Mumber of outputs: 1 (per MPP tracker)

Nimber of supported MPF trackers: 2

Type of cable entry: cable gland

Housing dimensions (W HxD): 254 1805119 mm

SOL-SC-25T-0-DC-1MPPT-2000 Technical data SOL-SC-25T-0-DC-2ZMPPT-2000SE Technical data SPOH
Order No. 1055626 Surge protective device: type T2 Order No. 1045428 Surge protective device: type T2
System voltage: 1000 V DC (U, System woltage: 1000 V DC (U,.)

ST1+r!HFPI SrT‘3|14MPP2
N OoUuT IN  OUT

DC 2
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Surge protection for photovoltaic rooftop systems

Surge protection for the DC side

DC 2

SOL-SC-25T-0-DC-2MPPT-1101
Order No. 2404569

Technical data

Surge protective device: type T1T2

System woltage: 1000 V DC (U,_.)

Mumber of string inputs: 2 {per MPP tracker)
Current per string: 20 A {1, )

PMumber of outputs: 1 (per MPP tracker)

Mumber of supported MPF wrackers: 2

Switching capacity: 32 A1000 V DC (per MPP tracker)
Switch disconnector type: rotary switch (lockable)
Type of cable encry: SUNCLIX

Housing dimensions (WxHxD): 361x254x111 mm

SPD2

SOL-SC-35T-0-DC-JMPPT-1011SE
Order No. 1042281

Technical data
Surge protective device: type T1T2

System voltage: 1000 V DC (U,,.)

Number of string inpurs: 3 (per MPP tracker)
Curvent per string: 12 4 (1,..)

Mumber of outpurs: 1 {per MPP tracker)

Mumber of supported MPP trackers: 2

String fuse: midgec 0.3 x 38 (12 A included)

Type of cable encry: SUNCLIX

Hausing dimensians (WxHx DJ: 361x254x 111 mm

R
o i ot e
IN7IN OUT IN""IN OuT

SOL-SC-25T-0-DC-2MPPT-1300FS
Order No. 1137059

Technical data

Surge protective device: type T1/T2

System voltage: 1000V DC (U.)

Number of scring inpuss: 2 (per MPP tracker)

Current per string: 20 A, (1.}

Nurmber of outputs: 1 {per MPP tracker)

MNumber of supported MPF trackers: 2

Switching eapacity: 50 AJ1000 V DC (per MPP tracker)
Type of cable encry: cable gland

Housing dimensions (W HxD): 400x400%200 mm

I { i !
slmzéuPPl STard | MPP2
LouT TN _LouT

M EOIJ

SOL-SC-2ST-0-DC-3MPPT-1000SE
Order No. 1053613

Technical data

Surge protective device: type T1T2

System volcage: 1000 V DC (U,,)

Number of string inputs: 2 (per MPP tracker}
Current per string: 20 A (L,,.)

Mumber of autputs: 1 {per MPP tracker)

Number of supported MPP trackers: 3

Type of cable encry: cable gland

Housing dimensions (VWxHxD): 361x254x111 mm

5T1+2 ] S5T3+4 \ S"Fp5‘+ﬂ
1N MFPP1 1 MPP2 MFPP1
out out out

SOL-SC-35T-0-DC-1MPPT-1001EQ
Order No. 1064363

Technical data

Surge protective device: type T1/T2

System voltage: 1000V DC (U,..)

MNumber of string inpurs: 3

Current per string: 133 A (1,..)

Mumber of outputs: 3

Number of supportad MPP trackers: 1

Type of cable entry: SUNCLIX?

Housing dimensions (VWxHxD)- 180x180x111 mm

SOL-SC-25T-0-DC-4MPPT-1000SE
Order No. 1081867

Technical data

Surge proactive device: type T1T2

System volage: 1000 V DC (U,,)

Mumber of string inputs: 2 (per MPP tracker)
Current per string: 20 A (1,,,)

Number of outputs: 1 (per MPP tracker)

Mumber of supported MPP trackers: 4

Type of cable entry: cable gland

Housing dimensions (WxHxD): 367x254x111 mm

SPD1 SPD2

8T1s2

]

MFPT MPPZ MPPI MPP4
QUT Ut

AR

SOL-SC-65T-0-DC-1MPPT-1010
Order No. 1113128

Technical data

Surge protective device: type T1T2

System voleage: 1000 V DC (U,

Mumber of string inputs: 6

Current per string: 104 (L,..)

MNumber of outputs: 1

MNumber of sup MPP trackers: 1

Stering fuse: midget/10.3 x 38 {not included)

Type of cable entry: cable gland

Housing dimensions (WxHxD): 361x254x111 mm

OO eonaa @
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Surge protection for photovoltaic rooftop systems

Request your individual string combiner box

Inverter type DC switch disconnector
o Fireman's switch o DC switch
o None disconnector
Number of strings per MPP tracker Number of MPP trackers
o 1 o4 o1 o4
o 2 o other: o2 o5
o3 o3
Maximum string voltage Maximum String current (A)
1000 V DC
Surge protection type Connection cross section IN (mm)
o T2
o T1/T2
Cable entry system IN Connection cross section OUT (mm)
o Cable gland
o SUNCLIX
Cable entry system OUT String fuse
o Cable gland o +/- o Ohne
o SUNCLIX o+ . mPHCENIX
- - CONTACT
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Surge protection for photovoltaic rooftop systems

Surge protection for the AC side

Type 1/type 2 combined lightning
current and surge arrester

When it comes to lightning discharge
or direct lightning strikes, our type
1/type 2 combined lightning current
and surge arresters provide the best
protection for your installations.

Type designation

Order number

Type 2 surge protection
device

Switching operations are far and away
the most common cause of
overvoltage. Type 2 surge protective
devices provide effective protection
against these dynamic disturbance
variables.

Type designation

Order number

For 3-phase power supply networks

FLT-SEC-P-T1-3S-350/25-FM
2905421

FLT-SEC-ZP-3S-255/7,5
1074741

For 3-phase power supply networks

VAL-SEC-T2-3S-350-FM
2905340

For 1-phase power supply networks

s

s
- /,';f
e 4
\h\_/

FLT-SEC-P-T1-1S-350/25-FM
2905415

For 1-phase power supply networks

7
TR "ﬁ
a0

VAL-SEC-T2-1S-350-FM
2905333
. mPH(ENIX
CONTACT
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Surge protection for photovoltaic rooftop systems
Surge protection for interfaces on the inverter
For digital signals For RS-485 (2-wire)

All conventional inverters use an RS-485 data
interface as well as digital inputs and outputs; these
can be protected effectively against overvoltage.

Type designation 2 x TTC-6P-2X1-F-M-24DC-PT-I TTC-6P-3-HF-F-M-12DC-UT-I
Order number 2906794 2906786

In accordance with Class EA (CAT6,),
for Gigabit Ethernet (up to 10 Gbps)

Signal interfaces are particularly sensitive to
overvoltage. You should therefore use our surge
protection with components that are powerful and
respond quickly.

Type designation DT-LAN-CAT.6+
Order number 2881007

@ €0 ReoRiadct
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SCB Surge Protection on rooftop systems
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Solar park management b
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Solar park management by PHOENIX CONTACT
Strong solution partner behind every efficient solar park

From data acquisition at the field level all the way to feed-in control and visualization, we
provide complete, seamless solutions for PV park management.

The combination of intelligent automation and comprehensive visualization tools enables
you to continuously record and evaluate data from your solar park.

i w1 ).
S 11))) 5

Our Integrated PV Park Management solution enables the extremely reliable and ez

economic operation of PV systems.

Thanks to the open monitoring system, solar parks can be quickly and easily integrated
and commissioned.

- @ @D e

INSPIRING INNOVATIONS




The world’s first solar park management system based on industry standards

Integrated PV Park Management

Start up your new solar park

50 %faster

using

Plug and Play

s @ €0 ReoRiadct
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The world’s first solar park management system based on industry standards

Integrated PV Park Management

Transfer

90 %

of existing planning

new solar projects

& @ €0 ReoRiadct
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The world’s first solar park management system based on industry standards

Integrated PV Park Management

Reduce operation and maintenance costs

more than
40 %

2 @ €0 ReoRiadct
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The world’s first solar park management system based on industry standards
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The world’s first solar park management system based on industry standards

Integrated PV Park Management

From the field level right through to the visualization of data in a
portal, we have developed a scalable concept for the

comprehensive operational management of the system portfolio.

Each of these solutions can be implemented individually, and,

where necessary, adapted to the specific needs of the customer.

Together, the result is a holistic solution that intermeshes
seamlessly, without the adaptation of interfaces.

Substation

@ €0 ReoRiadct
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Solutions for solar power

Strong solution partner behind every efficient solar park

Phoenix Contact, a global market leader headquartered in Germany, has been an expert
provider of solutions and products in the solar power industry for many years.

Our group is synonymous with future-oriented components, systems, and solutions in the
fields of electrical engineering, electronics, and automation.

A global network across more than 100 countries and our more than 16,500 employees
ensure close proximity to our customers, which we believe is particularly important..

- @ @D e
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Integrated PV Park Management
Find more information about Integrated PV Park Management

egE aneo@ o

1
1
{ 1
1
1
0
0
a 1

https://phoe.co/solarparkmanagement

T — Reduce opefation and _

TR  maintenance costs by more
2/ _than40% -
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Solutions for solar power

Follow our showcase page on LinkedIn

https://phoe.co/solarenergy-linkedin

PHGENIX
32 . CONTACT
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String combiner box




Integrated PV Park Management
String combiner box

Thanks to Hall-effect sensor technology, string currents can be easily
and reliably monitored without interruption

Our string combiner boxes are self-powered thanks to the integrated
DC/DC converter, which means they do not require a separate power

supply

The string combiner boxes can be very flexibly used with different park
topologies, depending on customer requirements

36
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Integrated PV Park Management
String combiner box

Space-saving installation through compact design
Current and voltage measurement up to 1500 V DC

Reliability and durability, thanks to a temperature-optimized design

37
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Integrated PV Park Management

String monitoring
Maximizing power production

Minimizing operation and maintenance costs
Reliable detection of system errors

Fast and easy locating of failure points

38
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Integrated PV Park Management
Master Slave Concept

39

Up to 12 MW _ = o
PV power per =iy
b I v T )) data logger ‘SIM ?g;ﬁ?”
L .
Data logger Up to 32 strings
_ o
P

1 e TRESEETID
=

Up to 3 slaves and
32 strings per master
Up to 12 Master
per data logger

OO eonaa @
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Integrated PV Park Management
Wireless communication

Park management control room
with control center

Wireless Photovoltaic system
module with
antenna

“ OO ReckAa @
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The world’s first solar park management system based on industry standards

Integrated PV Park Management

From the field level right through to the visualization of data in a
portal, we have developed a scalable concept for the

comprehensive operational management of the system portfolio.

Each of these solutions can be implemented individually, and,

where necessary, adapted to the specific needs of the customer.

Together, the result is a holistic solution that intermeshes
seamlessly, without the adaptation of interfaces.

Substation

@ €0 ReoRiadct
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Weather data acquisition




Integrated PV Park Management
Weather data acquisition

Easy installation
All sensors and accessories are available from the E-Shop

Reduced on-site cabling effort, as Modbus/RTU communication
replaces the individual wiring of each analog sensor

Different communication interfaces can be configured with ease

43
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Integrated PV Park Management
Weather data acquisition

Easy integration

Complies with the IEC 61724-1 Class A standard for large-scale PV
parks

Modular sensors with automatic detection of all sensors

“ @ €0 ReoRiadct

INSPIRING INNOVATIONS




Integrated PV Park Management
Weather data acquisition

Communication
to supervisor level

VYeather data transmission
via Modbus RTU

Weather

Stati
el Sensors for weather data

acquisition

© ottooBe g

Temporary Web based
backup on configuration and  |[semmmsemesame 20
SD-card diagnostics

Data storage Web interface . . - mpHGNIx . -
45
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Integrated PV Park Management
Weather data acquisition

=-- X |:| % . i . String combiner box

w Inverter station
Control room

Surge protection PV field

Compact controller

WEBVISIT

Web Visualization

Parameterization
via web incerface

46
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Integrated PV Park Management
Product overview

v 00U DUHO WD
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The world’s first solar park management system based on industry standards

Integrated PV Park Management

From the field level right through to the visualization of data in a
portal, we have developed a scalable concept for the

comprehensive operational management of the system portfolio.

Each of these solutions can be implemented individually, and,

where necessary, adapted to the specific needs of the customer.

Together, the result is a holistic solution that intermeshes
seamlessly, without the adaptation of interfaces.

Substation

@ €0 ReoRiadct
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Weather Station — Smart solution to measure environmental conditions

Integrated PV Park Management

Data Iogger

Data aquisition

-

Weather sfafibn

Weather data acquisition o Feed-in management

Industry specific
sensors

Network services

APPLICATION
CLUB

OO eonaa @
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Weather Station — Smart solution to measure environmental conditions éfSéICATION

Integrated PV Park Management

Weather data acquisition

\‘l
.‘
oo @0
LN
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Weather Station — Smart solution to measure environmental conditions

Application possibilities in the solar industry

Efficiency calculation Performance optimization

The efficiency of the PV modules are
temperature dependent and must be
considered.

Weather data are necessary as
reference data to identify energy losses.

APPLICATION
CLUB

Sun position calculation

________

morning noon evening

It is necessary to react to environmental
conditions such as angle of irradiation,
wind speed,...

OO eonaa @
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Weather Station — Smart solution to measure environmental conditions

Further application possibilities

Alarming Environmental data

Fire Detection, Temperature Impact on the environment

measurement

APPLICATION
CLUB

Building Automation

Internal processes such as shading and cooling

OO eonaa @
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Weather Station — Smart solution to measure environmental conditions

Pain Points

= Sensor wiring
= Often analog sensors with single cabling for every sensor
= Sensors with a mixture different kind of connectors

= Effort in assembling of connectors, like shielding

= Effort to integrate the sensors in Automation system
= Every analog inputs need separate 1/0’s

= Parametrization/Setting on interfaces

APPLICATION
CLUB

LN e
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"\ APPLICATION
J\ cs

VMM Solar Weather Station

— Smart environmental condition monitoring for

every industry...

... a ready to sell and PLCnext based solution with
control cabinet and a wide range of corresponding

environment sensors

OO eontaa @ ¢
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Weather Station — Smart solution to measure environmental conditions A APPLICATION

CLUB
Control Cabinet SOL-SC-WTH-STN

Function:
= Connection of field devices
= Data processing
= Temporary data storage

= Transfer of data to the higher-level
data management system

Article Nr.: 1322110

OO ReckAa @
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Weather Station — Smart solution to measure environmental conditions

Control Cabinet SOL-SC-WTH-STN

Hardware features
= |P 65 protection

= Ambient temperature operation

—25°C..52°C

Optional battery module

Surge Voltage protection for Power

Supply/ Sensor input

PLCnext AXCF 1152 implemented

APPLICATION
CLUB

Software features

Web interface HTML5

Automatically search for connected sensors
Preconfigured sensor from Phoenix Contact
Supported third party sensors

Providing data via Modbus / Profinet / OPC
General configuration (Date and Time / station
information / IP settings / alarm and event

management)

CONTACT
OO« LleoNaa @
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Weather Station — Smart solution to measure environmental conditions \ APPLICATION

CLUB
Environment sensors " Modbus RTU interface o
= M12 connector

1074975 - SOL-ES-PRO-WD 1074976 - SOL-ES-PRO-WS 1074983 - SOL-ES-PRO-MT
= Modular sensors comply with auto-detection mode
| | & = = Wide range of accessory like Y-adapters, preconfigured
- . .
" "5 - cables with M12 connectors, mounting traverse, ...
wind direction sensor wind speed sensor Modbus converter
1074979 - SOL-ES-PRO-PYR 1074977 - SOL-ES-PRO-THP 1074982 - SOL-ES-PRO-RC 1074978 - SOL-ES-PRO-RF Soiling sensor Compact weather station
[*5% # _ 3 . ] =
— — l 1 ‘ e ale
. = = z ' ~ fﬁg&_ﬂ,@ n
= = o —~ =
Modbus Temp €, idity, and Modbus Modbus i )
v pyr t air pressure sensor solar radiation sensor precipitation sensor

=

Utility scale Commercial Residential

- o 10 27
Qua I Ity Ievel Of se n sors g‘TTﬁ[?:JBONAL Typical applications Class A Class B Class C
High accuracy Medium accuracy Basic accuracy
Sensors comply Wlth the |EC 61724_1 Basic system performance assessment X X X
Documentation of a performance guarantee X X
. et System losses analysis X X
Class A standard (highest accuracy) for large-scale PV e e i
Fault localization X
SySte m S PV technology assessment X
Precise PV system degradation measurement X
IEC 61724-1:2017 © IEC 2017




Weather Station — Smart solution to measure environmental conditions

Topologie Weather data acquistion

Weather data acquisition

Modbus-TCP

Profinet

OPC

Communication via
Modbus RTU

Weather sensors

Temperature

Web based configuration
and diagnostics

\

B e Y i
i e er e

V'@

— Humidity
Air pressure

4x
-+ Pyranometer

;..

Wind direction

Wind speed

Rainfall

. 4x
. Reference cell

2 Soling sensor

6 x Module
temperature

A\ APPLICATION
CLUB

mPH(ENIX
CONTACT
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Weather Station — Smart solution to measure environmental conditions \ éfSémATmN

Smart sensor cabling via daisy chain

© @ [LeoRTA
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Weather Station — Smart solution to measure environmental conditions 'E\ éfSémATmN

Smart commissioning via Auto Detection Mode

Auto Detection
Mode ™

700 %

Web-based configuration

System overview

Automatic reading of the network

9 Time saving during commissioning

© @ [LeoRTA
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Weather Station — Smart solution to measure environmental conditions

Our reference clients

5

6 solar parks, total 208MW Solar park 3,1MW PV park with 22 tracker 770kW

: 00D DB O W
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Inverter communication




Integrated PV Park Management
Inverter communication

SOLARWORX contains software libraries for PC Worx, our
engineering software, which are ideal for the implementation of
photovoltaics projects

Among other things, these libraries include ready-made function
blocks for communicating with all common types of inverters

To keep engineering times and costs for the startup of photovoltaic
systems at a minimum, we continuously develop new drivers and
function blocks for the connection of environmental sensors and for
photovoltaic tracking systems.

63
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The world’s first solar park management system based on industry standards

Integrated PV Park Management

From the field level right through to the visualization of data in a
portal, we have developed a scalable concept for the

comprehensive operational management of the system portfolio.

Each of these solutions can be implemented individually, and,

where necessary, adapted to the specific needs of the customer.

Together, the result is a holistic solution that intermeshes
seamlessly, without the adaptation of interfaces.

Substation

@ €0 ReoRiadct
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Data logger




Integrated PV Park Management

Collecting data for the efficient operation of large-scale PV
systems

Operating large photovoltaic systems requires continuous monitoring
and control at the segment level

Our data logger assumes this function and records all relevant data “
about the ambient conditions and the inverter status e |

g
The data is transmitted to a higher-level data management system zer 1l “. AN\

774 TIAR \\N\\

74 [112\\
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Integrated PV Park Management

Data logger

Auto Detection Mode
Significantly reduces the startup time

Less errors during configuration

Temporary data storage
Less faulty visualization and history data

Automatic data transmission when communication is reestablished

67
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Integrated PV Park Management
Collect, process and transmit data

For further information on our switchgear and controlgear assembly for
feed-in control, simply enter web code #2437 in the search field on our
website phoenixcontact.com

. OO ReckAa @
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The world’s first solar park management system based on industry standards

Integrated PV Park Management

From the field level right through to the visualization of data in a
portal, we have developed a scalable concept for the

comprehensive operational management of the system portfolio.

Each of these solutions can be implemented individually, and,

where necessary, adapted to the specific needs of the customer.

Together, the result is a holistic solution that intermeshes
seamlessly, without the adaptation of interfaces.

Substation

@ €0 ReoRiadct
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Feed-in management




Integrated PV Park Management
Feed-in management

PV field

_I ‘
: " .~ SCB
. - 1
Feed-in l
management I
|
i-.-»»_»u FEERN  HEEFH
H ]
1

Inverter

Power grid

RS-485

= *x E
— . —TEEE— @
20 kV . h AC low voltage
Grid_ Energy Transformer
connection measurement .
; : station
point device
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Feed-in management

Certified feed-in control

Order designation: SOL-SA-PCU-41XX
Order No.: 1114234

M.O.E. GmbH

Zertifizierungsstelle : MO )
R —— MOELLER GRTRATING LNGINLLTNG

DIN EN ISO/ IEC 17065: 2013

Komponenten- Nr.: MOE 18-EZE-0014-04
- Revision: 0.0
zertifikat
Phoenix Contact Electronics GmbH /

Herictet/ Ty SOL-SAPCU41XX
Komponententyp | EZA-Regler fiir Typ 1 und 2 EZA
Ta:hnische_Da‘ler! __siehe Tai)elre 24

BT VDE-AR-N 4110:2018-11
VDE- Anwendungsrichtiinie VDE-AR-N 4120:2018-11
Zerifizierungsprogramm FGW Technische Richffinie Nr. B Rev. 9

FGW Technische Richtfinien Teil 3 Rev. 25
FGW Technische Richtlinien Teil 4 Rev. 8
Der cben genannte EZA-Regler erfiillt die Anforderungen der VDE-AR-N 4110:2018-11 und VDE-
AR-N 4120:2018-11.
Die Hinweise gemal Tabelle 4-2 sind zu beachten.

Der Hersteller hat die Zertifizierung des Qualitais e seiner Ferti atte nach
ISC 9001 nachgewiesen.

Das Zertifikat beinhaltet folgende Angaben:

- Technische Daten des EZA-Reglers und die glitige Softwareversion;
- den schematischen Aufbau des EZA-Reglers;
- zu den Ej fien des EZA-Reg

Das Zertifikat besteht aus 16 Seiten und folgendem Anhang:
. :Anhang I Eval_t.l'gerungsbericht MOE-18-EZE-0014-03

Das Zertifikat ist giiltig bis Datum (03.12.2024).

ltzehoe, 04.12.2019 .

! Ri

-4 \
/3 g
L
|52 32
'5' / MOE.
fidel e ‘fff 4122013
4
Jan-Martin Mohrdieck, M.Eng. “3 - ng‘,\,- Mathias Morawe, M.Sc.
Steliv. Leiter der Zertifizisrungsstelle e forexperte der
M.O.E. GmbH ifizi F 3, 25524 Itzehoe, info@moe-service.com
Das Zertifikat darf ise nur mit il i der M.O.E. GmbH vervielfaitigt werden und

ist nur mit den auf dem oben aufgefithrtan Anh&ngen giiltig.
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photovoltaik
pVEurope

I
Feed in Management Solution Certified VDE
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INSPIRING INNOVATIONS




Feed-in Management

Contributing to grid stability

For further information on our switchgear and controlgear assembly for
feed-in control, simply enter web code #2438 in the search field on our
website phoenixcontact.com

OO eonaa @
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Feed-in management

Application area VDE-AR-N 4110:2018-11

To be used when connecting and operating customer systems (supply and generation systems, storage
systems, mixing systems, as well as chargers for electric vehicles) to/on the public medium-voltage grid

= Mains frequency: 50 Hz
= Mains voltage: >1 kV to <60 kV

To be used when the connection of the customer system is located in a customer’s low-voltage grid, which
is connected to the public medium-voltage grid via the mains transformer and the connecting cables

These technical connection rules only fully apply for generation systems and storage systems from a
maximum (installed) active power of 2135 kW respectively.

Run and certify generation systems with a maximum installed active power <135 kW independently of the
connection to the public energy supply network in accordance with VDE-AR-N 4105:2018-11.

@ €0 ReoRiadct
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Feed-in management

Application area VDE-AR-N 4120:2018-11

= To be used when connecting and operating customer systems (supply and generation systems, storage
systems, mixing systems, as well as chargers for electric vehicles) to/on the public high-voltage grid

= Mains frequency: 50 Hz
= Mains voltage: 260 kV to <150 kV

= To be used when the connection of the customer system is located in the customer’s medium-voltage grid,
which is connected to the public high-voltage grid via the mains transformer and the connecting cables.

= This does not apply if the connection of the customer system is located in the customer’s high-voltage grid,
which is connected to the public extra-high voltage grid via the grid transformer and the connecting cables.
In this case, VDE-AR-N 4130:2018-11 will apply.
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The world’s first solar park management system based on industry standards

Integrated PV Park Management

From the field level right through to the visualization of data in a
portal, we have developed a scalable concept for the

comprehensive operational management of the system portfolio.

Each of these solutions can be implemented individually, and,

where necessary, adapted to the specific needs of the customer.

Together, the result is a holistic solution that intermeshes
seamlessly, without the adaptation of interfaces.

Substation

@ €0 ReoRiadct
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Feed-in management

Real Power 0 —100 %

Aim of this procedure: The generation system regulates the real power in dependence of setpoint definitions
of third parties and in consideration of supply continuity management.

i Wechselrichter PV-Feld
N it " i
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Feed-in management

Real Power/ Frequency

Aim of this procedure: The generation system regulates the real power at the network connection point in

OO eonaa @
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Feed-in management

Reactive Power/ Voltage

Aim of this procedure: At the network connection point, the generation system exchanges reactive power with
the network in dependence of the current operating voltage of the primary distribution network.

mPH(ENIX
CONTACT
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Feed-in management

Reactive Power/ Real Power

Aim: The generation system feeds reactive power (in Mvar) — predetermined by the network operator — into
the network, independent of the real power supply.

mPH(ENIX
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Visualization in a portal




Integrated PV Park Management -
Portal connection

,. il ﬂ | }
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Anlugemnfommationcn Anlagenbild
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Integrated PV Park Management -
Portal connection
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Anlugemnfommationcn Anlagenbild
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The world’s first solar park management system based on industry standards

Integrated PV Park Management

From the field level right through to the visualization of data in a
portal, we have developed a scalable concept for the

comprehensive operational management of the system portfolio.

Each of these solutions can be implemented individually, and,

where necessary, adapted to the specific needs of the customer.

Together, the result is a holistic solution that intermeshes
seamlessly, without the adaptation of interfaces.

Substation
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Video Surveillance for PV PARK Management
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Our services



Integrated PV Park Management
Our services

Project support

. OO ReckAa @
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Solutions for solar power

Strong solution partner behind every efficient solar park

Phoenix Contact, a global market leader headquartered in Germany, has been an expert
provider of solutions and products in the solar power industry for many years.

Our group is synonymous with future-oriented components, systems, and solutions in the
fields of electrical engineering, electronics, and automation.

A global network across more than 100 countries and our more than 16,500 employees
ensure close proximity to our customers, which we believe is particularly important..
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Guided Tour over the construction site of our latest Floating PV project Bomhofsplas
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Linkedin

Solar Energy
Current news from solar energy can be found here. Become a part of our community.

gﬁj 112 seguidores en tu re

Inicio Acerca de Publicaciones Videos
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Antonio, busca empleos en Phoenix

Contact que coincidan con tus af

( Ver empleos

Paginas asociadas

Phoenix Contact

Automacion industrial

mPHGNIX
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Danke

Gracias por su atencion

Ing. Antonio Gordillo / agordillo@phoenixcontact.com.mx / 55'3288% ] ..- mcpgﬂlcxr .-
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