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PHOENIX CONTACT — Communicating
with customers and partners worldwide

Phoenix Contact is a leading manufacturer of
electrical connection and industrial

automation technology. Founded more than

80 years ago, the company now has 8400
employees, of which more than 4000 are
located in Germany. A sales network of
40 subsidiaries and more than 30 sales
representatives guarantees

proximity to the customer.

The product range includes high-
grade components, systems and
services across a wide variety of
applications. The selection ranges from
modular terminal blocks to interface
technology, PCB connection systems,
solutions for surge protection up to hardware
and software solutions for the automation of

industrial systems.

Phoenix Contact values in-house expertise.
The design and development departments
continuously implement innovative product
ideas and deliver specific solutions to meet
customer requirements. Numerous patents
have resulted from products developed at
Phoenix Contact.




Photovoltaics — Investing for the future
Surge protection — Investment with a future

The planning of a photovoltaic system starts with Amortization in a

calculating the profitability. The size of the system normal case

and the performance to be expected are determined

on the basis of the geographical climatic conditions

and the location and condition of the installation site.

This determines the amount invested as well as the

duration of the financing and amortization. The R
regional statistics of storm strength and storm Profits

intensity are often not taken into consideration
during the planning of field and building installations.
It is also important to consider that the exposed
location of PV systems presents an acute threat of
damage from lightning currents and surge voltages. A

defect in the inverter means a loss of approximately Amort:zat:on
. . L with damage
10 percent of the invested sum and with the addition ¢
of replacement costs and loss of earnings, the damage -T'wg‘
can easily rise to as much as 20 percent reinvestment. _':'-:4. i“ -
The threat of damage from surge voltage is ongoing |
and just one incident can cause the financial - j’rr o
headaches of considerable profit margin decreases Profis
and a delay in reaching the break-even point.
Surge protection for photovoltaic systems is S _,/
preventive, avoids unnecessary annoyance and helps "
keep financing on track.
Table of contents
TRansient ABsorbtion TECHnology puts the principle of the protective Surge protection for photovoltaic
circuit into practice as effective and comprehensive surge protection, used in systems in building installations

the fields of:
This applies for the following fields:

Pages 4 —5

B Power supply units
Transmit/Receive technology
MCR technology
Information technology

TRABTECH surge protection devices

Ready-to-install solutions for
protecting the DC and AC sides
of inverters/converters

Pages 6 — 9

comply with the requirements of national
and international standards and can be
seamlessly integrated into the EMC
protective zone concept (EMC — Electro

Surge protection for outdoor
photovoltaic systems

Pages 10 — 13

Magnetic Compatibility).

Autonomous 12 V and 24 V solar

power systems

Pages 14 — 15
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Surge protection for photovoltaic

systems in building installations

The following factors provide support for the
implementation of the reliable surge

protection concept:

* In addition to the surge protection devices,
all metallic components such as the frames
and the stud frames of a PV system must be
connected to the central equipotential
bonding. This guarantees correct functional
equipotential bonding of the system, as well
as safe protective equipotential bonding
when used in conjunction with an external

lightning protection system.

If isolation distance "s" is consistently

adhered to, an external lightning protection
system can only be connected to the main
equipotential bonding at ground level and to

the foundation or ground ring.

* Twisting the string conductors optimizes the

dielectric strength of the system.

* String cables leading inward are wired to
surge protection devices as close to the

building entrance as possible.

A comprehensively designed surge protection
concept also protects the additional building

technology against destruction.
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Ready-to-install solutions for
protecting the DC and AC sides of
inverters/converters

The combination of PV-SETs for the DC
side and the AC protective devices keeps
the power supply components of the PV

e 1. Single string system

For a complete protection concept, the ... on 1-phase
communication interfaces of the inverters RIESEET m
must also be secured. See Page 8 for suitable A

protection options.

Surge protection must always be provided in

inverters. If the size of conductors is more than 10 m, an
additional protective device is required on the generator
side (PV panel).

2. X string system

... for up to five strings on 1-phase inverter

+[ [+ [-+][-+]]-#]|]-

;1

L,N, PE
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PV-SET 1000 DC
Order No. 2804445

Surge protection in |IP65
housing for single string
photovoltaic systems, with
connection via a multiple
contact plug / socket.

. UOC max. 1000 V DC
30A

* IS¢ max.

PV-SET 5ST/600DC
Order No. 2920780

Surge protection, generator
disconnect and modular
terminal blocks in [P65 housing,
for up to five photovoltaic
strings.

« Upc mme 600 V DC

30 A

* ISC max.

o]

... on 1-phase inverter
with additional
protective device (> 10 m)

3. X string system

| ——

... on bridged
inverter

VAL-CP-1S8-350
Order No. 2859563

Pluggable type 2 surge arrester
for 1-phase power supply
networks, 3-conductor system:
L1, N, PE

< Uy 240 V AC

VAL-CP-35-350
Order No. 2859521
Pluggable type 2 surge arrester

for 3-phase power supply
networks, 5-conductor system:

L1, L2, L3, N, PE
SN 240 V AC
(240/415 V AC)

o JEC

™ —
_ _J L+ || L \
1 - Vs i
S
... on 3-phase inverter

with additional

protective device (> 10 m)

L1, L2, L3,N, PE

4. Multiple string inverter system

... on several MPP trackers*®

u I =

T — N
=~  w[>10m]
U rﬂSJ L+| [L- L+ 'Tﬂ FHE'J
! MPP | MPP \ 3

_

*MPP = Maximum Point of Power

L,N,PE
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Ready-to-install solutions for

See Page 7

protecting the DC and AC sides of

inverters/converters

The PV-SET-1000DC/AC (prod. no. 5)
protects the DC and AC sides of an
inverter against surges. Thanks to the
rugged IP65 housing, all TRABTECH
PV-SET solutions are suitable for outdoor

use.

A complete protection concept

The data and communication interfaces at the
inverter used for measured value acquisition must
be protected with suitable surge protection devices.

The DATATRAB product range provides
optimum protection for:

DT-LAN-CAT.é6+

Order No. 2881007

* Ethernet up to 10 Gbit/s (incl.PoE)
+ TOKENRING

* ISDN S,

DT-TELE-R]45
Order No. 2882925
* Analog telephony

« ADSL / T-DSL

* ISDN U,

DT-UFB-485/BS
Order no. 2920612

» RS-485 (Profibus)

DT-UFB-V24/S-9-SB
Order No. 2803069

DT-UFB-V24/S-SB-SET —
Order No. 2803072

« RS-232/V24

8 PHOENIX CONTACT

5. Combined DC/AC protection

... on 1-phase
inverter ’vl
3 e

... at bridged inverter




PV-SET 1000 DC/AC
Order No. 2804458

Surge protection in |IP65
housing for photovoltaic
systems, protection of the DC
and AC sides of an inverter

* Upe max. 1000V DC

* ke mae 8O0A

+ Uy 230 VAC

FLT-CP-PLUS-35-350
Order No. 2882640
Pluggable lightning arrester,
type 1/ class |, for 3-phase
power supply networks (L1,
L2, L3, N, PE).
+ Uy 240V AC
(240/415 V AC)

6. Protection of a 3-phase supply

L+ 1 L-
=
L1, L2, L3, N, PE
| >10m -
L1, L2, L3, N, PE
z
L1, L2, L3, N, PE
HAK

Connection examples

PV-SET-1000DC
7 Ac
j =

CONVERTER

—_— o~

R 1
PV-SET-1000DC/AC
&v CiNV/ER':\E'R v
=
_l_ J [ ;
PV-SET-5ST/600DC

4 v AC E

CONVERTER

—_— o~

L+ | L- | LN,PE

=
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Surge protection for outdoor
photovoltaic systems

Outdoor systems and specially upgraded PV
systems attain maximum levels of efficiency
as well as excellent profits due to the optimal
sun exposure received by their large module
surfaces.

This exposure, however, also increases the
potential for lightning strikes. When strikes
occur, downstream components such as
connection boxes, inverters and control
electronics are often also destroyed in

addition to the PV modules.

A lightning protection system with a
comprehensive surge protection concept and
a fully fledged grounding concept ensures safe
operation. This guarantees that the planned

amortization is achieved on time.

i
-

Group conne

Grounding and equipotential bonding A

‘._ - =’
For the grounding concept, all metallic components
{module frames, supports, foundations) must be
electrically interconnected. This prevents voltage
differences between individual module fields.
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Surge protection for outdoor
photovoltaic systems
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Surge protection products

For the DC voltage side
up to 1000 V DC

Isolated structure

VAL-MS 1000DC/2+V-FM
Order No. 2920502

e UOC max. 1000 V DC

* lSC mx. 80 ADC

1o 30 KA (8/20)us
U, <5kV

Grounded on one side é

For the AC voltage side

Type 2 surge arrester

L1 L1
L 1 | IN—
N L2
L
PE L3
N
PE
3-conductor system 5-conductor system
TN-S/TT TN-S/TT

Type 1 lightning arrester

L1 L1
L1 | I
N L2
L ]
PE L3
N
PE
3-conductor system 5-conductor system
TN-S/TT TN-S/TT

VAL-MS 1000DC/1+V-FM
Order No. 2804490

* Uge max 1000V DC

» ISC max. 80 A DC

“l..  15KA (8720)ps
Ly <5kV

VAL-CP-1S-350 (1-phase)
Order No. 2859563
B DN AC

el 40 KA (8/20)us
.U, <15 kY

VAL-CP-3S-350 (3-phase)
Order No. 2859521
Uy 240/415 V AC

I 120 KA (8/20)ps
-y, <15 kY

FLT-CP-PLUS-1S-350 (1-phase)
Order No. 2882682
* Uy 240V AC

I 50 KA (10/350)us
.U, <15k

FLT-CP-PLUS-3S-350 (3-phase)
Order No. 2882640
« Uy 240/415 V AC

el 100 kA (10/350)us
.U, <15 kY
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Autonomous 12 V and 24 V
solar power systems

Wireless freedom — integrated and
autonomous power supply systems make

operation of measuring, control and

regulation devices in remote areas
considerably easier. The system can also be

supplemented with signal transmission using

A\
wireless products from Phoenix Contact. ‘ ! '

. . o
Many solutions, one source - Phoenix
. o
Contact makes measured value acquisition .
. Lo Th hows the intensity of
without costly cable routing simple, fast and U S =n =T
solar radiation worldwide
cost-efficient. s
low high
=28 =~

S

L ¥ !
el 1R

AN N

=
<

Solar Set 24 V

RAD-SOL-SET-24-100

Order No. 2885472

- Nominal voltage: 24 V

- Max. load approx 1 —20 W

L | (depending on the installation site)

- Ambient temperature range:
-20°C ... +55°C
- Consisting of two solar panels, pre-wired

ARREE control cabinet with charge controller,

two solar batteries, surge protection and

assembly material




Solar Set 12V

RAD-SOL-SET-12-10
Order No. 2917146

Nominal voltage: 12 V (M12 connection)
Max. load approx 0.1 —2 W
(depending on the installation site)
Ambient temperature range:

-20°C ... +55°C

Conisisting of a solar panel, pre-wired
control cabinet with charge controller,
solar battery, and assembly material

Battery pack 12V

RAD-BAT-PAC-12-19
Order No. 2917120
- Nominal voltage: 12 V (M12 connection)
- Nominal capacity: 19 Ah
- Degree of protection: IP65
- Ambient temperature range:
-25 ... +65°C

The systems are designed in such a
way that sufficient solar power is
provided even on short, dark
winter days. The assembly material
ensures a stable structure, which,
depending on the installation
location, can be used to align the
solar cells in an ideal position to the
sun.

The solar systems can be mounted
on standard masts with a diameter
of 76 mm.
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Further information on the products
introduced here and on the world of solutions
from Phoenix Contact can be found at

www.catalog.phoenixcontact.com

Industrial Connection Technology,
Marking Systems and Mounting Material

CLIPLINE

Industrial Plug Connectors

PLUSCON

Or contact us directly.

PCB Connection Technology
and Electronic Housings

COMBICON

Surge Protection
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(D> PHOENIX CONTACT GmbH & Co. KG
D-32823 Blomberg
Tel.: +49 (0) 52 35 3-00
Fax.: +49 (0) 52 35 3-1 07 99
E-mail: info@phoenixcontact.com
www.phoenixcontact.de
www.eshop.phoenixcontact.de
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