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"FRT component recommendation"

Questions to the circuit diagrams?

Contact us:
+49 791 5040

sales@ziehl.de

UFR1001E operating videos

Recommendations for the FRT component power supply / buffering,
see separate document:

VDE-AR-N 4105:2018-11, NA/EEA-NE7 – CH 2020
Page 2     VDE-AR-N 4105:2018-11, NA/EEA-NE7 – CH 2020 switcher with motor drive and undervoltage release

Page 3     VDE-AR-N 4105:2018-11, 2NA/EEA-NE7 – CH 2020 4VDC relay and DC power supply alt. with buffer

Page 4     VDE-AR-N 4105:2018-11, NA/EEA-NE7 – CH 2020 connection plan 1x ABB Tmax T2, T4-T6 4105:2018

Page 5     VDE-AR-N 4105:2018-11, NA/EEA-NE7 – CH 2020 connection plan SE NSX compact

Page 6     VDE-AR-N 4105:2018-11, NA/EEA-NE7 – CH 2020 switcher with motor drive and undervoltage release
    NA-protection and switcher separated, signals over coupling-relay

Page 12   VDE-AR-N 4105:2018-11, existing plant 2 switchers + new plant 1 switcher and 2nd switch-off path, 24VDC relay and      
    DC power supply alt. with buffer

Page 19   VDE-AR-N 4105:2018-11, NA/EEA-NE7 – CH 2020, 2x 24VDC relay in series and DC power supply alt. with buffer

Page 14   VDE-AR-N 4105:2018-11, 2x plant 1 switcher each and 2nd switch-off path, 24VDC relay and DC power supply alt. with buffer, opener feedback contacts in series

Page 15   VDE-AR-N 4105:2018-11, 2x plant 1 switcher each and 2nd switch-off path, 24VDC relay DC power supply alt. with buffer, closer feedback contacts parallel

Page 21   VDE-AR-N 4105:2018-11, existing plant 2 switchers + new plant 2 switchers, 24VDC relay and DC power supply alt. with buffer

VDE-AR-N 4105:2018-11, NA/EEA-NE7 – CH 2020 - integrated switches
Page 9     VDE-AR-N 4105:2018-11, NA/EEA-NE7 – CH 2020 using integrated switches of PV and battery inverters according to DIN EN 62109 (VDE 0126-4)

Page 10   VDE-AR-N 4105:2018-11, NA/EEA-NE7 – CH 2020 SMA Core1 using integrated switches over SMA I/O Module MD.IO-40 (required for each inverter)

Seite 11   VDE-AR-N 4105:2018-11, NA/EEA-NE7 – CH 2020 Fronius using integrated switches, Symo / Eco / Primo, signals over coupling-relay with wide range

Page 17   VDE-AR-N 4105:2018-11, Huawei using integrated switches, inverter series M2 and M3

Page 20   VDE-AR-N 4105:2018-11, DIN V VDE V 0126-1-1/A1 VFR2019 Huawei using integrated switches inverter 60KTL-M0 and 100KTL-M1 with SmartLogger SL3000

Page 22   VDE-AR-N 4105:2018-11, Sungrow SG 33/40/50CX using integrated switches

Page 23   VDE-AR-N 4105:2018-11, NA/EEA-NE7 – CH 2020, VDE0126-1-1:2012-06, SMA Core2 (STP110-60) using integrated switches

Page 25   VDE-AR-N 4105:2018-11, NA/EEA-NE7 – CH 2020, KACO blueplanet TL3 with external power supply (87.0-165 kVA TL3)

Page 27   VDE-AR-N 4105:2018-11, NA/EEA-NE7 – CH 2020, Kostal PIKO CI 30 / 50 / 60 using integrated switches

Page 28   VDE-AR-N 4105:2018-11, NA/EEA-NE7 – CH 2020, SMA X using integrated switches SUNNY TRIPOWER X 12 / 15 / 20 / 25 (STP xx-50)

Page 29   VDE-AR-N 4105:2018-11, NA/EEA-NE7 – CH 2020, Goodwe inverter with certificate for using the integrated AC coupling switch

VDE-AR-N 4105:2011
Page 13   VDE-AR-N 4105:2011, 1x generation plants, 2x switchers

    (without FRT, not permitted for new systems)

Page 16   VDE-AR-N 4105:2011, VDE-AR-N 4105:2018-11(Pgen<= 50kW), Generator without FRT

VDE-AR-N 4110+4120:2018-11
Page 7     VDE-AR-N 4110+4120:2018-11, switcher with motor drive and undervoltage release

Page 8     VDE-AR-N 4110+4120:2018-11, switcher with motor drive and undervoltage release
    NA-protection and switcher separated, signals over coupling-relay

Page 18   VDE-AR-N 4110:2018-11, TESVOLT TS-I HV 80 switcher with motor drive and undervoltage release

Page 24   VDE-AR-N 4105:2018-11, NA/EEA-NE7 – CH 2020, switcher with motor drive and undervoltage release with Life-contact and Reconnection locking

Others
Page 26   EN 50549-1:2019, SFS-EN 50549-1:2019, EN 50549-2:2019, SFS-EN 50549-2:2019 1x generation plants, 1x switchers

www.ziehl.de
https://www.ziehl.com/de/Produktuebersicht/dl/FRT_Komponenten_Empfehlung-3234/?task=download
https://www.youtube.com/playlist?list=PLPLOM_OFt6D8hzLP7AGxgDmdAEKoJm095
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4)   Switch off of plant without recording an alarm
5)   Fuses only when line protection necessary, e.g. 16 A
6)   contact closed and   (default setting since Fnr 0-17) or   (default setting to Fnr 0-16) = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
      contact open and   (since Fnr 0-17)= Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
7)   1 phase Application connect L1-L2-L3, 2 phase Application L1 / L2+L3 (only Pr 5, 7, 10, 13, 20)
8)   Single-fault safety: shutdown of the self generation plant e.g. by ripple control input 0% with K2. Use
      coupling relays ford contact multiplication of if safe isolation is required. (control voltage 24-230VAC or feeded over power supply / buffer)
      This second switch-off path must be tested separately during commissioning. ( )
9)   Power supply / buffering. Switches have to withstand undervoltage / voltage breakdown for min. 3 s / 0,3 s (FRT)
      The power supplies listed in the separate document "FRT Komponentenempfehlung", in connection with 24VDC contactors / undervoltage release, ensure
      that the switch-off delay time (3s) is fullfilled in the event of undervoltage. Bridging time UFR1001E at dropping Us 230 V to 0 V: 400 ms
10) TT-system: switch all line conductors and N, TN-system: only switch line conductor

components in 24VDC or 230/240VAC
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4)   Switch off of plant without recording an alarm
5)   Fuses only when line protection necessary, e.g. 16 A
6)   contact closed and   (default setting since Fnr 0-17) or   (default setting to Fnr 0-16) = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
      contact open and   (since Fnr 0-17)= Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
7)   1 phase Application connect L1-L2-L3, 2 phase Application L1 / L2+L3 (only Pr 5, 7, 10, 13, 20)
8)   Single-fault safety: shutdown of the self generation plant e.g. by ripple control input 0% with K2. Use
      coupling relays ford contact multiplication of if safe isolation is required. (control voltage 24-230VAC or feeded over power supply / buffer)
      This second switch-off path must be tested separately during commissioning. ( )
9)   Power supply / buffering. Switches have to withstand undervoltage / voltage breakdown for min. 3 s / 0,3 s (FRT)
      The power supplies listed in the separate document "FRT Komponentenempfehlung", in connection with 24VDC contactors / undervoltage release, ensure
      that the switch-off delay time (3s) is fullfilled in the event of undervoltage. Bridging time UFR1001E at dropping Us 230 V to 0 V: 400 ms
10) TT-system: switch all line conductors and N, TN-system: only switch line conductor

VDE-AR-N 4105:2018-11
NA/EEA-NE7 – CH 2020

ZIEHL industrie-elektronik GmbH + Co KG    Daimlerstraße 13    74523 Schwaebisch Hall    Germany E-Mail: info@ziehl.de    Tel.: +49 791 5040
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3)   NC- or NO-contacts can be connected,
      self-learning when switching on
4)   Switch off of plant without recording an alarm
5)   Fuses only when line protection necessary, e.g. 16 A
6)   contact closed and   (default setting since Fnr 0-17) or   (default setting to Fnr 0-16) = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
      contact open and   (since Fnr 0-17)= Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
7)   1 phase Application connect L1-L2-L3, 2 phase Application L1 / L2+L3 (only Pr 5, 7, 10, 13, 20)
8)   Single-fault safety: shutdown of the self generation plant e.g. by ripple control input 0% with K2. Use
      coupling relays ford contact multiplication of if safe isolation is required. (control voltage 24-230VAC or feeded over power supply / buffer)
      This second switch-off path must be tested separately during commissioning. ( )
9)   Power supply / buffering. Switches have to withstand undervoltage / voltage breakdown for min. 3 s / 0,3 s (FRT)
      The power supplies listed in the separate document "FRT Komponentenempfehlung", in connection with 24VDC contactors / undervoltage release, ensure
      that the switch-off delay time (3s) is fullfilled in the event of undervoltage. Bridging time UFR1001E at dropping Us 230 V to 0 V: 400 ms
10) TT-system: switch all line conductors and N, TN-system: only switch line conductor

components in 24VDC or 230/240VAC feedback signal (normatively required), aut. detection opener or closer
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4)   Switch off of plant without recording an alarm
5)   Fuses only when line protection necessary, e.g. 16 A
6)   contact closed and   (default setting since Fnr 0-17) or   (default setting to Fnr 0-16) = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
      contact open and   (since Fnr 0-17)= Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
7)   1 phase Application connect L1-L2-L3, 2 phase Application L1 / L2+L3 (only Pr 5, 7, 10, 13, 20)
8)   Single-fault safety: shutdown of the self generation plant e.g. by ripple control input 0% with K2. Use
      coupling relays ford contact multiplication of if safe isolation is required. (control voltage 24-230VAC or feeded over power supply / buffer)
      This second switch-off path must be tested separately during commissioning. ( )
9)   Power supply / buffering. Switches have to withstand undervoltage / voltage breakdown for min. 3 s / 0,3 s (FRT)
      The power supplies listed in the separate document "FRT Komponentenempfehlung", in connection with 24VDC contactors / undervoltage release, ensure
      that the switch-off delay time (3s) is fullfilled in the event of undervoltage. Bridging time UFR1001E at dropping Us 230 V to 0 V: 400 ms
10) TT-system: switch all line conductors and N, TN-system: only switch line conductor

components in 24VDC or 230/240VAC feedback signal (normatively required), aut. detection opener or closer
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4)   Switch off of plant without recording an alarm  5)   Fuses only when line protection necessary, e.g. 16 A
6)   contact closed and   (default setting since Fnr 0-17) or   (default setting to Fnr 0-16) = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
      contact open and   (since Fnr 0-17)= Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
7)   1 phase Application connect L1-L2-L3, 2 phase Application L1 / L2+L3 (only Pr 5, 7, 10, 13, 20)
8)   Single-fault safety: shutdown of the self generation plant e.g. by ripple control input 0% with K2. Use
      coupling relays ford contact multiplication of if safe isolation is required. (control voltage 24-230VAC or feeded over power supply / buffer)
      This second switch-off path must be tested separately during commissioning. ( )
9)   Power supply / buffering. Switches have to withstand undervoltage / voltage breakdown for min. 3 s / 0,3 s (FRT)
      The power supplies listed in the separate document "FRT Komponentenempfehlung", in connection with 24VDC contactors / undervoltage release, ensure
      that the switch-off delay time (3s) is fullfilled in the event of undervoltage. Bridging time UFR1001E at dropping Us 230 V to 0 V: 400 ms
10) TT-system: switch all line conductors and N, TN-system: only switch line conductor  11) Coupling relay extends switch-off time (total switch-off time must be <= 100ms)
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Example connection plans UFR1001EUFR1001E

1)   Feedback contacts not connected: set  = to deactivate feedback-contacts 
4)   Switch off of plant without recording an alarm
5)   Fuses only when line protection necessary, e.g. 16 A
6)   contact closed and   (default setting since Fnr 0-17) or   (default setting to Fnr 0-16) = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
      contact open and   (since Fnr 0-17)= Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
12) (existing) control voltage that ensures the protective functions for at min. 5s, e.g. by using a DC power supply unit with wide-range input and buffering

VDE-AR-N 4110+4120:2018-11 (medium voltage)

ZIEHL industrie-elektronik GmbH + Co KG    Daimlerstraße 13    74523 Schwaebisch Hall    Germany E-Mail: info@ziehl.de    Tel.: +49 791 5040
This information is supplied
without liability.www.ziehl.de
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+

4)

5)

Set /
Reset 2 s

Test 

VSR

Time

K1 K2

12 11 14 22 21 24

NA-Schutz
UFR1001E

A2A1

≂ 24...270 V

~–~+ Us

L1 L2 L3 N

 = tolerance Master-Slave
 = regulation
 = communication error
 = return error K1/K2
 = limit error, high < low
 = parameter error

 = overrange 

 ~ L/N max 300V
~ L/L max 520V

E1 E2

>2 s
[V,Hz,s,°]

≤ DC27V/20mA

Y1Y0 Y2

(K1)

(K2)

U> U< f> f<

I1 Q1 Q2 Q3 Q4 Q5

   = 10 min average
 = added time of alarms

  = alarm counter
 = Scan Modus

return

+

www.ziehl.de

>>
<<

+Err

5)

PV
/

Gen.

Us
Us
On
Off

UVR1
2

>=1s

1)   Feedback contacts not connected: set  = to deactivate feedback-contacts
4)   Switch off of plant without recording an alarm
5)   Fuses only when line protection necessary, e.g. 16 A
6)   contact closed and   (default setting since Fnr 0-17) or   (default setting to Fnr 0-16) = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
      contact open and   (since Fnr 0-17)= Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)

components in 24VDC or 230/240VAC

Motor

(d
el

ay
ed

)
O

n-
si

gn
al

 m
ot

or
 d

riv
e

undelayed On-signal
undervoltage release

ext. alarm evaluation

24-240V

distance
> 30 m

feedback signal optional

This information is supplied
without liability.

VDE-AR-N 4110+4120:2018-11 (medium voltage)

ZIEHL industrie-elektronik GmbH + Co KG    Daimlerstraße 13    74523 Schwäbisch Hall    Deutschland E-Mail: info@ziehl.de    Tel.: +49 791 5040

1)

www.ziehl.de

Video
test terminal

Enable/
Standby/
FRE/RCR

6)

Standby

www.ziehl.de
https://www.youtube.com/watch?v=q_A5BTjqdN0&list=PLPLOM_OFt6D8hzLP7AGxgDmdAEKoJm095&index=4
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Zeichnungsnummer: Ers. für:bearbeitet:

Bezeichnung:Kurzbezeichnung:

EA-Nr.:
Maßstab:using integrated switches

of PV and battery inverters according to DIN EN 62109 (VDE 0126-4) 15390
-

9 of 29 12420-0911-20
12420-0911-19

2020-08-30/Ba

Example connection plans UFR1001EUFR1001E

L3
L2
L1

N

Us
SPS/PLC

≤DC27V I1 I2 I3 I4 I5
+

4)
5)

Set /
Reset 2 s

Test 

VSR

Time

K1 K2

12 11 14 22 21 24

NA-Schutz
UFR1001E

A2A1

≂ 24...270 V

~–~+ Us

L1 L2 L3 N

 = tolerance Master-Slave
 = regulation
 = communication error
 = return error K1/K2
 = limit error, high < low
 = parameter error

 = overrange 

 ~ L/N max 300V
~ L/L max 520V

E1 E2

>2 s
[V,Hz,s,°]

≤ DC27V/20mA

Y1Y0 Y2

(K1)

(K2)

U> U< f> f<

I1 Q1 Q2 Q3 Q4 Q5

   = 10 min average
 = added time of alarms

  = alarm counter
 = Scan Modus

return

+

www.ziehl.de

>>
<<

+Err

7)

inverter / generator with
integrated AC switches

5)

1)   Feedback contacts not connected: set  = to deactivate feedback-contacts 
4)   Switch off of plant without recording an alarm
5)   Fuses only when line protection necessary, e.g. 16 A
6)   contact closed and   (default setting since Fnr 0-17) or   (default setting to Fnr 0-16) = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
      contact open and   (since Fnr 0-17)= Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
7)   1 phase Application connect L1-L2-L3, 2 phase Application L1 / L2+L3 (only Pr 5, 7, 10, 13, 20)
11) Coupling relay extends switch-off time (total switch-off time must be <= 100ms)

ext. alarm evaluation

24-240V

long distance
with coupling relay

11)

~

=

short distance (note the max. cable length)

optional
DC power supply

a)
Manufacturer input module connectors     max. cable length   ext. power supply
SMA      MD.IO-40    A1 + A4         200 m           nein
Solar Edge Wechselrichter 5V + L1          -           nein

VDE-AR-N 4105:2018-11
NA/EEA-NE7 – CH 2020

a)

ZIEHL industrie-elektronik GmbH + Co KG    Daimlerstraße 13    74523 Schwaebisch Hall    Germany E-Mail: info@ziehl.de    Tel.: +49 791 5040
This information is supplied
without liability.

1)

Bridging time UFR1001E
at dropping Us 230 V to 0 V: 400 ms

www.ziehl.de

Video

Enable/
Standby/
FRE/RCR

6)

Standby

www.ziehl.de
https://www.youtube.com/watch?v=q_A5BTjqdN0&list=PLPLOM_OFt6D8hzLP7AGxgDmdAEKoJm095&index=4
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Zeichnungsnummer: Ers. für:bearbeitet:

Bezeichnung:Kurzbezeichnung:

EA-Nr.:
Maßstab:SMA Core1 using integrated switches

over SMA I/O Module MD.IO-40 (required for each inverter) 15390
-

10 of 29 12420-0911-20
12420-0911-19

2020-08-30/Ba

Example connection plans UFR1001EUFR1001E

L3
L2
L1

N

Us
SPS/PLC

≤DC27V I1 I2 I3 I4 I5
+

4)
5)

Set /
Reset 2 s

Test 

VSR

Time

K1 K2

12 11 14 22 21 24

NA-Schutz
UFR1001E

A2A1

≂ 24...270 V

~–~+ Us

L1 L2 L3 N

 = tolerance Master-Slave
 = regulation
 = communication error
 = return error K1/K2
 = limit error, high < low
 = parameter error

 = overrange 

 ~ L/N max 300V
~ L/L max 520V

E1 E2

>2 s
[V,Hz,s,°]

≤ DC27V/20mA

Y1Y0 Y2

(K1)

(K2)

U> U< f> f<

I1 Q1 Q2 Q3 Q4 Q5

   = 10 min average
 = added time of alarms

  = alarm counter
 = Scan Modus

return

+

www.ziehl.de

>>
<<

+Err

7)

SMA CORE1 / MD.IO-40

5)

1)   Feedback contacts not connected: set  = to deactivate feedback-contacts
4)   Switch off of plant without recording an alarm
5)   Fuses only when line protection necessary, e.g. 16 A
6)   contact closed and   (default setting since Fnr 0-17) or   (default setting to Fnr 0-16)
      = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
      contact open and   (since Fnr 0-17)= Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
7)   1 phase Application connect L1-L2-L3, 2 phase Application L1 / L2+L3 (only Pr 5, 7, 10, 13, 20)
11) Coupling relay extends switch-off time (total switch-off time must be <= 100ms)

ext. alarm evaluation

24-240V

distance
with coupling relay

11)

~

=

short distance (max. 200m cable length)

VDE-AR-N 4105:2018-11
NA/EEA-NE7 – CH 2020

in
A4

+24VDC out
A1

SMA CORE1 / MD.IO-40

~

=

A4 A1

1)

ZIEHL industrie-elektronik GmbH + Co KG    Daimlerstraße 13    74523 Schwaebisch Hall    Germany E-Mail: info@ziehl.de    Tel.: +49 791 5040
This information is supplied
without liability.

Bridging time UFR1001E
at dropping Us 230 V to 0 V: 400 ms

-> SMA Inverter Configuration

www.ziehl.de

Video

Enable/
Standby/
FRE/RCR

6)

Standby

https://files.sma.de/downloads/STP50-40-NA-TI-de-11.pdf
www.ziehl.de
https://www.youtube.com/watch?v=q_A5BTjqdN0&list=PLPLOM_OFt6D8hzLP7AGxgDmdAEKoJm095&index=4
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Zeichnungsnummer: Ers. für:bearbeitet:

Bezeichnung:Kurzbezeichnung:

EA-Nr.:
Maßstab:Fronius using integrated switches

Symo / Eco / Primo, signals over coupling-relay with wide range 15390
-

11 of 29 12420-0911-20
12420-0911-19

2020-08-30/Ba

Example connection plans UFR1001EUFR1001E

1)   Feedback contacts not connected: set  = to deactivate feedback-contacts
4)   Switch off of plant without recording an alarm
5)   Fuses only when line protection necessary, e.g. 16 A
6)   contact closed and   (default setting since Fnr 0-17) or   (default setting to Fnr 0-16)
      = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
      contact open and   (since Fnr 0-17)= Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
7)   1 phase Application connect L1-L2-L3, 2 phase Application L1 / L2+L3 (only Pr 5, 7, 10, 13, 20)

VDE-AR-N 4105:2018-11
NA/EEA-NE7 – CH 2020

ZIEHL industrie-elektronik GmbH + Co KG    Daimlerstraße 13    74523 Schwaebisch Hall    Germany E-Mail: info@ziehl.de    Tel.: +49 791 5040
This information is supplied
without liability.

L3
L2
L1

N

Us
SPS/PLC

≤DC27V I1 I2 I3 I4 I5
+

4)
5)

Set /
Reset 2 s

Test 

VSR

Time

K1 K2

12 11 14 22 21 24

NA-Schutz
UFR1001E

A2A1

≂ 24...270 V

~–~+ Us

L1 L2 L3 N

 = tolerance Master-Slave
 = regulation
 = communication error
 = return error K1/K2
 = limit error, high < low
 = parameter error

 = overrange 

 ~ L/N max 300V
~ L/L max 520V

E1 E2

>2 s
[V,Hz,s,°]

≤ DC27V/20mA

Y1Y0 Y2

(K1)

(K2)

U> U< f> f<

I1 Q1 Q2 Q3 Q4 Q5

   = 10 min average
 = added time of alarms

  = alarm counter
 = Scan Modus

return

+

www.ziehl.de

>>
<<

+Err

7)

SYMO / ECO / PRIMO

5)

ext. alarm evaluation

24-240V

~

=

SO

SYMO / ECO / PRIMO

~

=

1)

Bridging time UFR1001E
at dropping Us 230 V to 0 V: 400 ms

A1

A2

24-240V SO
A1

A2
-> Fronius Inverter Configuration

www.ziehl.de

Video

Enable/
Standby/
FRE/RCR

6)

Standby

https://www.fronius.com/~/downloads/Solar%20Energy/User%20Information/42%2C0410%2C2617.pdf
www.ziehl.de
https://www.youtube.com/watch?v=q_A5BTjqdN0&list=PLPLOM_OFt6D8hzLP7AGxgDmdAEKoJm095&index=4


L3
L2
L1

N

Us
SPS/PLC

≤DC27V I1 I2 I3 I4 I5
+

4) 5)

Set /
Reset 2 s

Test 

VSR

Time

K1 K2

12 11 14 22 21 24

NA-Schutz
UFR1001E

A2A1

≂ 24...270 V

~–~+ Us

L1 L2 L3 N

 = tolerance Master-Slave
 = regulation
 = communication error
 = return error K1/K2
 = limit error, high < low
 = parameter error

 = overrange 

 ~ L/N max 300V
~ L/L max 520V

E1 E2

>2 s
[V,Hz,s,°]

≤ DC27V/20mA

Y1Y0 Y2

(K1)

(K2)

U> U< f> f<

I1 Q1 Q2 Q3 Q4 Q5

   = 10 min average
 = added time of alarms

  = alarm counter
 = Scan Modus

return

+

www.ziehl.de

>>
<<

+Err

7)

~

0%

inverter/
generator

=
8)

9)

5)

PV
/

Gen.
1 new

advice second switch-off 
path (normatively required)

ext. alarm evaluation

feedback signal (normatively required), aut. detection opener or closer

~
24VDC

+

-
100-240

VAC
+ +

- -

DC power supply buffer

24VDC

~

page:

Zeichnungsnummer: Ers. für:bearbeitet:

Bezeichnung:Kurzbezeichnung:

EA-Nr.:
Maßstab:

15390
-

12 von 29 12420-0911-20
12420-0911-19

2021-01-08/Ba

Example connection plans UFR1001EUFR1001E

4)   Switch off of plant without recording an alarm 
5)   Fuses only when line protection necessary, e.g. 16 A
6)   contact closed and   (default setting since Fnr 0-17)
      or   (default setting to Fnr 0-16)
      = Standby, K1+2 switched off
      contact open and   (since Fnr 0-17)
      = Standby, K1+2 switched off
      (e.g. by ripple control receiver or clock,...)
7)   1 phase Application connect L1-L2-L3,
      2 phase Application L1 / L2+L3 (only Pr 5, 7, 10, 13, 20)
8)   Single-fault safety: shutdown of the self generation plant
      e.g. by ripple control input 0% with K2. Use
      coupling relays ford contact multiplication
      of if safe isolation is required.
      (control voltage 24-230VAC or feeded over power supply / buffer)
      This second switch-off path must be tested separately during commissioning. ( )
9)   Power supply / buffering. Switches have to withstand undervoltage / voltage breakdown
      for min. 3 s / 0,3 s (FRT) The power supplies listed in the separate document
      "FRT Komponentenempfehlung", in connection with 24VDC contactors / undervoltage release,
      ensure that the switch-off delay time (3s) is fullfilled in the event of undervoltage.
      Bridging time UFR1001E at dropping Us 230 V to 0 V: 400 ms
10) TT-system: switch all line conductors and N, TN-system: only switch line conductor

This information is supplied
without liability.

VDE-AR-N 4105:2018-11

ZIEHL industrie-elektronik GmbH + Co KG    Daimlerstraße 13    74523 Schwäbisch Hall    Deutschland E-Mail: info@ziehl.de    Tel.: +49 791 5040

PV
/

Gen.
2 old

24VDC24VDC

24VDC

10)

10) 10)

existing plant 2 switchers + new plant 1 switcher and 2nd
switch-off path, 24VDC relay and DC power supply alt. with buffer

www.ziehl.de

Enable/
Standby/
FRE/RCR

6)

Standby

www.ziehl.de


L3
L2
L1

N

Us
SPS/PLC

≤DC27V I1 I2 I3 I4 I5
+

4) 5)

Set /
Reset 2 s

Test 

VSR

Time

K1 K2

12 11 14 22 21 24

NA-Schutz
UFR1001E

A2A1

≂ 24...270 V

~–~+ Us

L1 L2 L3 N

 = tolerance Master-Slave
 = regulation
 = communication error
 = return error K1/K2
 = limit error, high < low
 = parameter error

 = overrange 

 ~ L/N max 300V
~ L/L max 520V

E1 E2

>2 s
[V,Hz,s,°]

≤ DC27V/20mA

Y1Y0 Y2

(K1)

(K2)

U> U< f> f<

I1 Q1 Q2 Q3 Q4 Q5

   = 10 min average
 = added time of alarms

  = alarm counter
 = Scan Modus

return

+

www.ziehl.de

>>
<<

+Err

7)

5)

ext. alarm evaluation

feedback signal (normatively required), aut. detection opener or closer

page:
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Bezeichnung:Kurzbezeichnung:
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15390
-
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Example connection plans UFR1001EUFR1001E

1)   Feedback contacts not connected: set  = to deactivate feedback-contacts
2)   N connected → only for programs with N 
3)   NC- or NO-contacts can be connected, self-learning when switching on
4)   Switch off of plant without recording an alarm
5)   Fuses only when line protection necessary, e.g. 16 A
6)   contact closed and   (default setting since Fnr 0-17) or   (default setting to Fnr 0-16) = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
      contact open and   (since Fnr 0-17)= Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
7)   1 phase Application connect L1-L2-L3, 2 phase Application L1 / L2+L3 (only Pr 5, 7, 10, 13, 20)

This information is supplied
without liability.

VDE-AR-N 4105:2011

ZIEHL industrie-elektronik GmbH + Co KG    Daimlerstraße 13    74523 Schwäbisch Hall    Deutschland E-Mail: info@ziehl.de    Tel.: +49 791 5040

1x generation plants, 2x switchers
(without FRT, not permitted for new systems)

PV
/

Gen.

230VAC230VAC

3)

1)

2)

www.ziehl.de

Video

Enable/
Standby/
FRE/RCR

6)

Standby

www.ziehl.de
https://www.youtube.com/watch?v=q_A5BTjqdN0&list=PLPLOM_OFt6D8hzLP7AGxgDmdAEKoJm095&index=4
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Example connection plans UFR1001EUFR1001E

This information is supplied
without liability.ZIEHL industrie-elektronik GmbH + Co KG    Daimlerstraße 13    74523 Schwäbisch Hall    Deutschland E-Mail: info@ziehl.de    Tel.: +49 791 5040

2x plant 1 switcher each and 2nd switch-off path, 24VDC relay
and DC power supply alt. with buffer, opener feedback contacts in series

L3
L2
L1

N

Us
SPS/PLC

≤DC27V I1 I2 I3 I4 I5
+

4) 5)

Set /
Reset 2 s

Test 

VSR

Time

K1 K2

12 11 14 22 21 24

NA-Schutz
UFR1001E

A2A1

≂ 24...270 V

~–~+ Us

L1 L2 L3 N

 = tolerance Master-Slave
 = regulation
 = communication error
 = return error K1/K2
 = limit error, high < low
 = parameter error

 = overrange 

 ~ L/N max 300V
~ L/L max 520V

E1 E2

>2 s
[V,Hz,s,°]

≤ DC27V/20mA

Y1Y0 Y2

(K1)

(K2)

U> U< f> f<

I1 Q1 Q2 Q3 Q4 Q5

   = 10 min average
 = added time of alarms

  = alarm counter
 = Scan Modus

return

+

www.ziehl.de

>>
<<

+Err

7)

9)

5)

PV
/

Gen.
1

ext. alarm evaluation

feedback signal (normatively required), aut. detection opener or closer

~
24VDC

+

-
100-240

VAC
+ +

- -

DC power supply buffer

24VDC

~

4)   Switch off of plant without recording an alarm
5)   Fuses only when line protection necessary, e.g. 16 A
6)   contact closed and   (default setting since Fnr 0-17)
      or   (default setting to Fnr 0-16)
      = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
      contact open and   (since Fnr 0-17)
      = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
7)   1 phase Application connect L1-L2-L3, 2 phase Application L1 / L2+L3 (only Pr 5, 7, 10, 13, 20)
8)   Single-fault safety: shutdown of the self generation plant e.g. by ripple control input 0% with K2.
      Use coupling relays ford contact multiplication of if safe isolation is required. 
      (control voltage 24-230VAC or feeded over power supply / buffer)
      This second switch-off path must be tested separately during commissioning. ( )
9)   Power supply / buffering. Switches have to withstand undervoltage / voltage breakdown
      for min. 3 s / 0,3 s (FRT) The power supplies listed in the separate document
      "FRT Komponentenempfehlung", in connection with 24VDC contactors / undervoltage release,
      ensure that the switch-off delay time (3s) is fullfilled in the event of undervoltage.
      Bridging time UFR1001E at dropping Us 230 V to 0 V: 400 ms
10) TT-system: switch all line conductors and N, TN-system: only switch line conductor

VDE-AR-N 4105:2018-11

PV
/

Gen.
2

24VDC

0%

inverter/
generator=

8)

advice second 
switch-off path 
(normatively required)

24VDC

PV/Gen.

2  1
Correct wiring of the 2 section switch:
With correct wiring monitoring of feedback
contacts MUST NOT RESPOND, when one
of the switches is switched off manually.

10)

10)

www.ziehl.de

Enable/
Standby/
FRE/RCR

6)

Standby

www.ziehl.de


page:

Zeichnungsnummer: Ers. für:bearbeitet:

Bezeichnung:Kurzbezeichnung:

EA-Nr.:
Maßstab:

15390
-

15 of 29 12420-0911-20
12420-0911-19

2021-01-08/Ba

Example connection plans UFR1001EUFR1001E

This information is supplied
without liability.ZIEHL industrie-elektronik GmbH + Co KG    Daimlerstraße 13    74523 Schwäbisch Hall    Deutschland E-Mail: info@ziehl.de    Tel.: +49 791 5040

2x plant 1 switcher each and 2nd switch-off path, 24VDC relay
and DC power supply alt. with buffer, closer feedback contacts parallel

L3
L2
L1

N

Us
SPS/PLC

≤DC27V I1 I2 I3 I4 I5
+

4) 5)

Set /
Reset 2 s

Test 

VSR

Time

K1 K2

12 11 14 22 21 24

NA-Schutz
UFR1001E

A2A1

≂ 24...270 V

~–~+ Us

L1 L2 L3 N

 = tolerance Master-Slave
 = regulation
 = communication error
 = return error K1/K2
 = limit error, high < low
 = parameter error

 = overrange 

 ~ L/N max 300V
~ L/L max 520V

E1 E2

>2 s
[V,Hz,s,°]

≤ DC27V/20mA

Y1Y0 Y2

(K1)

(K2)

U> U< f> f<

I1 Q1 Q2 Q3 Q4 Q5

   = 10 min average
 = added time of alarms

  = alarm counter
 = Scan Modus

return

+

www.ziehl.de

>>
<<

+Err

7)

9)

5)

PV
/

Gen.
1

ext. alarm evaluation

feedback signal (normatively required), aut. detection opener or closer

~
24VDC

+

-
100-240

VAC
+ +

- -

DC power supply buffer

24VDC

~

4)   Switch off of plant without recording an alarm
5)   Fuses only when line protection necessary, e.g. 16 A
6)   contact closed and   (default setting since Fnr 0-17) or
        (default setting to Fnr 0-16) = Standby, K1+2 switched off
      contact open and   (since Fnr 0-17)
      = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
7)   1 phase Application connect L1-L2-L3, 2 phase Application L1 / L2+L3 (only Pr 5, 7, 10, 13, 20)
8)   Single-fault safety: shutdown of the self generation plant e.g. by ripple control input 0% with K2.
      Use coupling relays ford contact multiplication of if safe isolation is required. 
      (control voltage 24-230VAC or feeded over power supply / buffer)
      This second switch-off path must be tested separately during commissioning. ( )
9)   Power supply / buffering. Switches have to withstand undervoltage / voltage breakdown
      for min. 3 s / 0,3 s (FRT) The power supplies listed in the separate document
      "FRT Komponentenempfehlung", in connection with 24VDC contactors / undervoltage release,
      ensure that the switch-off delay time (3s) is fullfilled in the event of undervoltage.
      Bridging time UFR1001E at dropping Us 230 V to 0 V: 400 ms
10) TT-system: switch all line conductors and N, TN-system: only switch line conductor

VDE-AR-N 4105:2018-11

PV
/

Gen.
2

24VDC

0%

inverter/
generator=

8)

advice second 
switch-off path 
(normatively required)

24VDC

PV/Gen.

2  1
Correct wiring of the 2x2 section switch:
With correct wiring monitoring of feedback
contacts MUST NOT RESPOND, when one of
the switches is switched off manually.

10)

10)

www.ziehl.de

Enable/
Standby/
FRE/RCR

6)

Standby

www.ziehl.de
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Example connection plans UFR1001EUFR1001E

1)   Feedback contacts not connected: set  = to deactivate feedback-contacts
2)   N connected → only for programs with N 
3)   NC- or NO-contacts can be connected, self-learning when switching on
4)   Switch off of plant without recording an alarm
5)   Fuses only when line protection necessary, e.g. 16 A
6)   contact closed and   (adjust) = no evaluation Y1 and Y2 in switch-on direction

This information is supplied
without liability.

VDE-AR-N 4105:2011
VDE-AR-N 4105:2018-11 Pgen <= 50kW

ZIEHL industrie-elektronik GmbH + Co KG    Daimlerstraße 13    74523 Schwäbisch Hall    Deutschland E-Mail: info@ziehl.de    Tel.: +49 791 5040

Generator
(without FRT)

L3
L2
L1

N

Us SPS/PLC
≤DC27V I1 I2 I3 I4 I5

+

1)

2)

5)

3)

6A
4)

5)

G
3~

5) Sync

kuppeln/
couple

K3

K3

Set /
Reset 2 s

Test 

VSR

Time

K1 K2

12 11 14 22 21 24

NA-Schutz
UFR1001E

A2A1

≂ 24...270 V

~–~+ Us

L1 L2 L3 N

 = tolerance Master-Slave
 = regulation
 = communication error
 = return error K1/K2
 = limit error, high < low
 = parameter error

 = overrange 

 ~ L/N max 300V
~ L/L max 520V

E1 E2

>2 s
[V,Hz,s,°]

≤ DC27V/20mA

Y1Y0 Y2

(K1)

(K2)

U> U< f> f<

I1 Q1 Q2 Q3 Q4 Q5

   = 10 min average
 = added time of alarms

  = alarm counter
 = Scan Modus

return

+

www.ziehl.de

>>
<<

+Err

www.ziehl.de

Video

K3

6)

www.ziehl.de
https://www.youtube.com/watch?v=q_A5BTjqdN0&list=PLPLOM_OFt6D8hzLP7AGxgDmdAEKoJm095&index=4


page:

Zeichnungsnummer: Ers. für:bearbeitet:

Bezeichnung:Kurzbezeichnung:

EA-Nr.:
Maßstab:Huawei using integrated switches

inverter series M2 and M3 15390
-

17 of 29 12420-0910-20
12420-0910-19

2021-05-19/Ba

Example connection plans UFR1001EUFR1001E

L3
L2
L1

N

Us
SPS/PLC

≤DC27V I1 I2 I3 I4 I5
+

4)
5)

Set /
Reset 2 s

Test 

VSR

Time

K1 K2

12 11 14 22 21 24

NA-Schutz
UFR1001E

A2A1

≂ 24...270 V

~–~+ Us

L1 L2 L3 N

 = tolerance Master-Slave
 = regulation
 = communication error
 = return error K1/K2
 = limit error, high < low
 = parameter error

 = overrange 

 ~ L/N max 300V
~ L/L max 520V

E1 E2

>2 s
[V,Hz,s,°]

≤ DC27V/20mA

Y1Y0 Y2

(K1)

(K2)

U> U< f> f<

I1 Q1 Q2 Q3 Q4 Q5

   = 10 min average
 = added time of alarms

  = alarm counter
 = Scan Modus

return

+

www.ziehl.de

>>
<<

+Err

7)

Huawei inverter M2 / M3

5)

1)   Feedback contacts not connected: set  = to deactivate feedback-contacts
4)   Switch off of plant without recording an alarm
5)   Fuses only when line protection necessary, e.g. 16 A
6)   contact closed and   (default setting since Fnr 0-17) or   (default setting to Fnr 0-16)
      = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
      contact open and   (since Fnr 0-17)= Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
7)   1 phase Application connect L1-L2-L3, 2 phase Application L1 / L2+L3 (only Pr 5, 7, 10, 13, 20)

ext. alarm evaluation

This information is supplied
without liability.

~

=

shielded twisted pair cable

VDE-AR-N 4105:2018-11
NA/EEA-NE7 – CH 2020
DIN V VDE V 0126-1-1/A1 VFR2019

Pin13
Gnd

Pin 15
DIN5

Huawei inverter M2 / M3

~

=

1)

ZIEHL industrie-elektronik GmbH + Co KG    Daimlerstraße 13    74523 Schwäbisch Hall    Deutschland E-Mail: info@ziehl.de    Tel.: +49 791 5040

Bridging time UFR1001E
at dropping Us 230 V to 0 V: 400 ms

-> Huawei connection description

www.ziehl.de

Video
Pin13
Gnd

Pin 15
DIN5

Enable/
Standby/
FRE/RCR

6)

Standby

no neutral for
DIN V VDE V 0126-1-1/A1 VFR2019

https://support.huawei.com/enterprise/en/doc/EDOC1100150830/1349423e/connecting-the-rapid-shutdown-signal-cable
www.ziehl.de
https://www.youtube.com/watch?v=q_A5BTjqdN0&list=PLPLOM_OFt6D8hzLP7AGxgDmdAEKoJm095&index=4


page:

Zeichnungsnummer: Ers. für:bearbeitet:

Bezeichnung:Kurzbezeichnung:

EA-Nr.:
Maßstab:TESVOLT TS-I HV 80 

switcher with motor drive and undervoltage release 15390
-

18 of 29 12420-0910-20
12420-0910-19

2021-07-14/Ba

Example connection plans UFR1001EUFR1001E

4)   Switch off of plant without recording an alarm
5)   Fuses only when line protection necessary, e.g. 16 A
6)   contact closed and   (default setting since Fnr 0-17) or   (default setting to Fnr 0-16) = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
      contact open and   (since Fnr 0-17)= Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
12) (existing) control voltage that ensures the protective functions for at min. 5s, e.g. by using a DC power supply unit with wide-range input and buffering

This information is supplied
without liability.

VDE-AR-N 4110:2018-11 (medium voltage)

ZIEHL industrie-elektronik GmbH + Co KG    Daimlerstraße 13    74523 Schwäbisch Hall    Deutschland E-Mail: info@ziehl.de    Tel.: +49 791 5040 www.ziehl.de

L3
L2
L1

N

Us

SPS/PLC
≤DC27V I1 I2 I3 I4 I5

+

4)

5)

Set /
Reset 2 s

Test 

VSR

Time

K1 K2

12 11 14 22 21 24

NA-Schutz
UFR1001E

A2A1

≂ 24...270 V

~–~+ Us

L1 L2 L3 N

 = tolerance Master-Slave
 = regulation
 = communication error
 = return error K1/K2
 = limit error, high < low
 = parameter error

 = overrange 

 ~ L/N max 300V
~ L/L max 520V

E1 E2

>2 s
[V,Hz,s,°]

≤ DC27V/20mA

Y1Y0 Y2

(K1)

(K2)

U> U< f> f<

I1 Q1 Q2 Q3 Q4 Q5

   = 10 min average
 = added time of alarms

  = alarm counter
 = Scan Modus

return

+

www.ziehl.de

>>
<<

+Err

5)

TS-I HV 80
PV

NEA

Us
Us
On
Off

UVR1
2

components in 24VDC or 230/240VAC

Motor

undelayed On-signal
undervoltage release

ext. alarm evaluation

test terminal

TESVOLT Backup
Control Box

X7.1 X8.1 X8.2

On

switch
On-time
<100ms

12)

consumer

Enable/
Standby/
FRE/RCR

6)

Standby

www.ziehl.de


L3
L2
L1

N

Us ≤DC27V I1 I2 I3 I4 I5
+

4) 5)

Set /
Reset 2 s

Test 

VSR

Time

K1 K2

12 11 14 22 21 24

NA-Schutz
UFR1001E

A2A1

≂ 24...270 V

~–~+ Us

L1 L2 L3 N

 = tolerance Master-Slave
 = regulation
 = communication error
 = return error K1/K2
 = limit error, high < low
 = parameter error

 = overrange 

 ~ L/N max 300V
~ L/L max 520V

E1 E2

>2 s
[V,Hz,s,°]

≤ DC27V/20mA

Y1Y0 Y2

(K1)

(K2)

U> U< f> f<

I1 Q1 Q2 Q3 Q4 Q5

   = 10 min average
 = added time of alarms

  = alarm counter
 = Scan Modus

return

+

www.ziehl.de

>>
<<

+Err

7)

9)

5)

PV
/

Gen.

~

+

-

+ +

- -

24VDC

~

10)

24VDC

10)

DC power supply must be designed for 
2 contactors (switch-on power)
use buffer module if necessary 

SPS/PLC
ext. alarm evaluation

feedback signal (normatively required), aut. detection

24VDC100-240
VAC

DC power supply buffer

page:

Zeichnungsnummer: Ers. für:bearbeitet:

Bezeichnung:Kurzbezeichnung:

EA-Nr.:
Maßstab:

2x 24VDC relay in series and DC power supply alt. with buffer 15390
-

19 of 29 12420-0911-20
12420-0911-19

2021-11-29/Ba

Example connection plans UFR1001EUFR1001E

4)   Switch off of plant without recording an alarm
5)   Fuses only when line protection necessary, e.g. 16 A
6)   contact closed and   (default setting since Fnr 0-17) or   (default setting to Fnr 0-16) = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
      contact open and   (since Fnr 0-17)= Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
7)   1 phase Application connect L1-L2-L3, 2 phase Application L1 / L2+L3 (only Pr 5, 7, 10, 13, 20)
9)   Power supply / buffering. Switches have to withstand undervoltage / voltage breakdown for min. 3 s / 0,3 s (FRT)
      The power supplies listed in the separate document "FRT Komponentenempfehlung", in connection with 24VDC contactors / undervoltage release, ensure
      that the switch-off delay time (3s) is fullfilled in the event of undervoltage. Bridging time UFR1001E at dropping Us 230 V to 0 V: 400 ms
10) TT-system: switch all line conductors and N, TN-system: only switch line conductor

VDE-AR-N 4105:2018-11
NA/EEA-NE7 – CH 2020

ZIEHL industrie-elektronik GmbH + Co KG    Daimlerstraße 13    74523 Schwaebisch Hall    Germany E-Mail: info@ziehl.de    Tel.: +49 791 5040
This information is supplied
without liability.www.ziehl.de

Enable/
Standby/
FRE/RCR

6)

Standby

www.ziehl.de


page:

Zeichnungsnummer: Ers. für:bearbeitet:

Bezeichnung:Kurzbezeichnung:

EA-Nr.:
Maßstab:Huawei using integrated switches

inverter 60KTL-M0 and 100KTL-M1 with SmartLogger SL3000 15390
-

20 of 29 12420-0911-20
12420-0910-19

2021-12-15/Ba

Example connection plans UFR1001EUFR1001E

L3
L2
L1

N

Us
SPS/PLC

≤DC27V I1 I2 I3 I4 I5
+

4)
5)

Set /
Reset 2 s

Test 

VSR

Time

K1 K2

12 11 14 22 21 24

NA-Schutz
UFR1001E

A2A1

≂ 24...270 V

~–~+ Us

L1 L2 L3 N

 = tolerance Master-Slave
 = regulation
 = communication error
 = return error K1/K2
 = limit error, high < low
 = parameter error

 = overrange 

 ~ L/N max 300V
~ L/L max 520V

E1 E2

>2 s
[V,Hz,s,°]

≤ DC27V/20mA

Y1Y0 Y2

(K1)

(K2)

U> U< f> f<

I1 Q1 Q2 Q3 Q4 Q5

   = 10 min average
 = added time of alarms

  = alarm counter
 = Scan Modus

return

+

www.ziehl.de

>>
<<

+Err

7)

Huawei inverter 1

5)

~

=

VDE-AR-N 4105:2018-11
NA/EEA-NE7 – CH 2020
DIN V VDE V 0126-1-1/A1 VFR2019

RS485-1

Huawei inverter 2

~

=

1)

ZIEHL industrie-elektronik GmbH + Co KG    Daimlerstraße 13    74523 Schwäbisch Hall    Deutschland E-Mail: info@ziehl.de    Tel.: +49 791 5040 www.ziehl.de

Huawei SL3000

AI1  12V Gnd  Gnd

Com1  Com2

RS485-2

RS485-1 RS485-2
1)   Feedback contacts not connected: set  = to deactivate feedback-contacts
4)   Switch off of plant without recording an alarm
5)   Fuses only when line protection necessary, e.g. 16 A
6)   contact closed and   (default setting since Fnr 0-17) or   (default setting to Fnr 0-16)
      = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
      contact open and   (since Fnr 0-17)= Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
7)   1 phase Application connect L1-L2-L3, 2 phase Application L1 / L2+L3 (only Pr 5, 7, 10, 13, 20)

ext. alarm evaluation

This information is supplied
without liability.

shielded twisted pair cableBridging time UFR1001E
at dropping Us 230 V to 0 V: 400 ms

-> Huawei connection description

Video

Enable/
Standby/
FRE/RCR

6)

Standby

no neutral for
DIN V VDE V 0126-1-1/A1 VFR2019

www.ziehl.de
https://support.huawei.com/enterprise/en/doc/EDOC1100108365/f38bfe54/setting-remote-shutdown
https://www.youtube.com/watch?v=q_A5BTjqdN0&list=PLPLOM_OFt6D8hzLP7AGxgDmdAEKoJm095&index=4


page:

Zeichnungsnummer: Ers. für:bearbeitet:

Bezeichnung:Kurzbezeichnung:

EA-Nr.:
Maßstab:

15390
-

21 von 29 12420-0911-20
12420-0911-19

2022-03-22/Ba

Example connection plans UFR1001EUFR1001E

4)   Switch off of plant without recording an alarm 

5)   Fuses only when line protection necessary, e.g. 16 A

6)   contact closed and   (default setting since Fnr 0-17) or
        (default setting to Fnr 0-16)
      = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
      contact open and   (since Fnr 0-17)
      = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)

7)   1 phase Application connect L1-L2-L3,
      2 phase Application L1 / L2+L3 (only Pr 5, 7, 10, 13, 20)

9)   Power supply / buffering. Switches have to withstand undervoltage / voltage breakdown
      for min. 3 s / 0,3 s (FRT) The power supplies listed in the separate document
      "FRT Komponentenempfehlung", in connection with 24VDC contactors / undervoltage release,
      ensure that the switch-off delay time (3s) is fullfilled in the event of undervoltage.
      Bridging time UFR1001E at dropping Us 230 V to 0 V: 400 ms

10) TT-system: switch all line conductors and N, TN-system: only switch line conductor
This information is supplied
without liability.

VDE-AR-N 4105:2018-11

ZIEHL industrie-elektronik GmbH + Co KG    Daimlerstraße 13    74523 Schwäbisch Hall    Deutschland E-Mail: info@ziehl.de    Tel.: +49 791 5040

existing plant 2 switchers + new plant 2 switchers
switch-off path, 24VDC relay and DC power supply alt. with buffer

www.ziehl.de

L3
L2
L1

N

Us
SPS/PLC

≤DC27V I1 I2 I3 I4 I5
+

4) 5)

Set /
Reset 2 s

Test 

VSR

Time

K1 K2

12 11 14 22 21 24

NA-Schutz
UFR1001E

A2A1

≂ 24...270 V

~–~+ Us

L1 L2 L3 N

 = tolerance Master-Slave
 = regulation
 = communication error
 = return error K1/K2
 = limit error, high < low
 = parameter error

 = overrange 

 ~ L/N max 300V
~ L/L max 520V

E1 E2

>2 s
[V,Hz,s,°]

≤ DC27V/20mA

Y1Y0 Y2

(K1)

(K2)

U> U< f> f<

I1 Q1 Q2 Q3 Q4 Q5

   = 10 min average
 = added time of alarms

  = alarm counter
 = Scan Modus

return

+

www.ziehl.de

>>
<<

+Err

7)

9)

5)

PV
/

Gen.
1 new

ext. Alarmauswertung

feedback signal (normatively required), aut. detection

~
24VDC

+

-
100-240

VAC
+ +

- -

DC Netzteil Puffermodul

24VDC

~

PV
/

Gen.
2 old

24VDC24VDC

10)10)

10)

24VDC

10)

Opener-contact (series) or Closer-contact (parallel)

Enable/
Standby/
FRE/RCR

6)

Standby

www.ziehl.de
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Zeichnungsnummer: Ers. für:bearbeitet:

Bezeichnung:Kurzbezeichnung:

EA-Nr.:
Maßstab:Sungrow using integrated switches

SG 33/40/50CX 15390
-

22 of 29 12420-0911-20
12420-0911-19

2022-03-23/Ba

Example connection plans UFR1001EUFR1001E

L3
L2
L1

N

Us
SPS/PLC

≤DC27V I1 I2 I3 I4 I5
+

4)
5)

Set /
Reset 2 s

Test 

VSR

Time

K1 K2

12 11 14 22 21 24

NA-Schutz
UFR1001E

A2A1

≂ 24...270 V

~–~+ Us

L1 L2 L3 N

 = tolerance Master-Slave
 = regulation
 = communication error
 = return error K1/K2
 = limit error, high < low
 = parameter error

 = overrange 

 ~ L/N max 300V
~ L/L max 520V

E1 E2

>2 s
[V,Hz,s,°]

≤ DC27V/20mA

Y1Y0 Y2

(K1)

(K2)

U> U< f> f<

I1 Q1 Q2 Q3 Q4 Q5

   = 10 min average
 = added time of alarms

  = alarm counter
 = Scan Modus

return

+

www.ziehl.de

>>
<<

+Err

7)

SG 33/40/50CX

5)

1)   Feedback contacts not connected: set  = to deactivate feedback-contacts
4)   Switch off of plant without recording an alarm
5)   Fuses only when line protection necessary, e.g. 16 A
6)   contact closed and   (default setting since Fnr 0-17) or   (default setting to Fnr 0-16)
      = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
      contact open and   (since Fnr 0-17)= Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
7)   1 phase Application connect L1-L2-L3, 2 phase Application L1 / L2+L3 (only Pr 5, 7, 10, 13, 20)
11) Coupling relay extends switch-off time (total switch-off time must be <= 100ms)

ext. alarm evaluation

24-240V

distance
with coupling relay

11)

~

=

short distance (max. 200m cable length)

VDE-AR-N 4105:2018-11
NA/EEA-NE7 – CH 2020

PGND DI

1)

ZIEHL industrie-elektronik GmbH + Co KG    Daimlerstraße 13    74523 Schwaebisch Hall    Germany E-Mail: info@ziehl.de    Tel.: +49 791 5040
This information is supplied
without liability.

Bridging time UFR1001E
at dropping Us 230 V to 0 V: 400 ms

www.ziehl.de

Video

Enable/
Standby/
FRE/RCR

6)

Standby

Notice:
The inverter switches off,
when a contact at input DI is closed.
In the event of a cable break or line interruption,
the switch-off no longer works.

www.ziehl.de
https://www.youtube.com/watch?v=q_A5BTjqdN0&list=PLPLOM_OFt6D8hzLP7AGxgDmdAEKoJm095&index=4
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Zeichnungsnummer: Ers. für:bearbeitet:

Bezeichnung:Kurzbezeichnung:

EA-Nr.:
Maßstab:SMA Core2 using integrated switches

(STP110-60) 15390
-

23 of 29 12420-0911-20
12420-0911-19

2022-10-20/Ba

Example connection plans UFR1001EUFR1001E

L3
L2
L1

N

Us
SPS/PLC

≤DC27V I1 I2 I3 I4 I5
+

4)
5)

Set /
Reset 2 s

Test 

VSR

Time

K1 K2

12 11 14 22 21 24

NA-Schutz
UFR1001E

A2A1

≂ 24...270 V

~–~+ Us

L1 L2 L3 N

 = tolerance Master-Slave
 = regulation
 = communication error
 = return error K1/K2
 = limit error, high < low
 = parameter error

 = overrange 

 ~ L/N max 300V
~ L/L max 520V

E1 E2

>2 s
[V,Hz,s,°]

≤ DC27V/20mA

Y1Y0 Y2

(K1)

(K2)

U> U< f> f<

I1 Q1 Q2 Q3 Q4 Q5

   = 10 min average
 = added time of alarms

  = alarm counter
 = Scan Modus

return

+

www.ziehl.de

>>
<<

+Err

7)

5)

1)   Feedback contacts not connected: set  = to deactivate feedback-contacts
4)   Switch off of plant without recording an alarm
5)   Fuses only when line protection necessary, e.g. 16 A
6)   contact closed and   (default setting since Fnr 0-17) or   (default setting to Fnr 0-16)
      = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
      contact open and   (since Fnr 0-17)= Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
7)   1 phase Application connect L1-L2-L3, 2 phase Application L1 / L2+L3 (only Pr 5, 7, 10, 13, 20)
11) Coupling relay extends switch-off time (total switch-off time must be <= 100ms)

ext. alarm evaluation

24-240V

distance
with coupling relay

11)

~

=

short distance (max. 200m cable length)

VDE-AR-N 4105:2018-11
NA/EEA-NE7 – CH 2020
DIN V VDE V 0126-1-1/A1 VFR2019

~

=

1)

ZIEHL industrie-elektronik GmbH + Co KG    Daimlerstraße 13    74523 Schwaebisch Hall    Germany E-Mail: info@ziehl.de    Tel.: +49 791 5040
This information is supplied
without liability.

Bridging time UFR1001E
at dropping Us 230 V to 0 V: 400 ms

www.ziehl.de

Video

Enable/
Standby/
FRE/RCR

6)

Standby

SMA CORE2 (STP110-60)

DI1- DI1+

SMA CORE2 (STP110-60)

DI1- DI1+

Hints:
1. Minimum required inverter software >= 1.00.12.R
2. The digital input DI1 must be activated in the inverter firmware and
     the switch-off function must be configured to if contact is open

www.ziehl.de
https://www.youtube.com/watch?v=q_A5BTjqdN0&list=PLPLOM_OFt6D8hzLP7AGxgDmdAEKoJm095&index=4
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Zeichnungsnummer: Ers. für:bearbeitet:

Bezeichnung:Kurzbezeichnung:

EA-Nr.:
Maßstab:switcher with motor drive and undervoltage release

with Life-contact and Reconnection locking 15390
-

24 of 29 12420-0911-20
12420-0911-19

2022-09-20/Ba

Example connection plans UFR1001EUFR1001E

1)   Feedback contacts not connected: set  = to deactivate feedback-contacts 
4)   Switch off of plant without recording an alarm
5)   Fuses only when line protection necessary, e.g. 16 A
6)   contact closed and   (default setting since Fnr 0-17) or   (default setting to Fnr 0-16) = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
      contact open and   (since Fnr 0-17)= Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
12) (existing) control voltage that ensures the protective functions for at min. 5s, e.g. by using a DC power supply unit with wide-range input and buffering

VDE-AR-N 4110+4120:2018-11 (medium voltage)

ZIEHL industrie-elektronik GmbH + Co KG    Daimlerstraße 13    74523 Schwaebisch Hall    Germany E-Mail: info@ziehl.de    Tel.: +49 791 5040
This information is supplied
without liability.www.ziehl.de

Video

L3
L2
L1

N

Us

SPS/PLC
≤DC27V I1 I2 I3 I4 I5

+

4)

5)

Set /
Reset 2 s

Test 

VSR

Time

K1 K2

12 11 14 22 21 24

NA-Schutz
UFR1001E

A2A1

≂ 24...270 V

~–~+ Us

L1 L2 L3 N

 = tolerance Master-Slave
 = regulation
 = communication error
 = return error K1/K2
 = limit error, high < low
 = parameter error

 = overrange 

 ~ L/N max 300V
~ L/L max 520V

E1 E2

>2 s
[V,Hz,s,°]

≤ DC27V/20mA

Y1Y0 Y2

(K1)

(K2)

U> U< f> f<

I1 Q1 Q2 Q3 Q4 Q5

   = 10 min average
 = added time of alarms

  = alarm counter
 = Scan Modus

return

+

www.ziehl.de

>>
<<

+Err

7)

5)

PV
/

Gen.

Us
Us
On
Off

UVR1
2

>=1s
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ext. alarm evaluation

feedback signal optional
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test terminal

12)

Enable/
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FRE/RCR
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Standby
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Life-contact

Prevents automatic activation.
Monitoring of the feedback contacts is not possible, note 1)!

Enable signal 
reconnection

www.ziehl.de
https://www.youtube.com/watch?v=q_A5BTjqdN0&list=PLPLOM_OFt6D8hzLP7AGxgDmdAEKoJm095&index=4
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Zeichnungsnummer: Ers. für:bearbeitet:

Bezeichnung:Kurzbezeichnung:

EA-Nr.:
Maßstab:KACO blueplanet TL3 with external power supply

(87.0-165 kVA TL3) 15390
-

25 of 29 12420-0911-20
12420-0911-19

2023-02-27/Ba

Example connection plans UFR1001EUFR1001E

1)   Feedback contacts not connected: set  = to deactivate feedback-contacts
4)   Switch off of plant without recording an alarm
5)   Fuses only when line protection necessary, e.g. 16 A
6)   contact closed and   (default setting since Fnr 0-17) or   (default setting to Fnr 0-16)
      = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
      contact open and   (since Fnr 0-17)= Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
7)   1 phase Application connect L1-L2-L3, 2 phase Application L1 / L2+L3 (only Pr 5, 7, 10, 13, 20)

ext. alarm evaluation

VDE-AR-N 4105:2018-11
NA/EEA-NE7 – CH 2020

ZIEHL industrie-elektronik GmbH + Co KG    Daimlerstraße 13    74523 Schwaebisch Hall    Germany E-Mail: info@ziehl.de    Tel.: +49 791 5040
This information is supplied
without liability.

Bridging time UFR1001E
at dropping Us 230 V to 0 V: 400 ms

www.ziehl.de
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www.ziehl.de
https://www.youtube.com/watch?v=q_A5BTjqdN0&list=PLPLOM_OFt6D8hzLP7AGxgDmdAEKoJm095&index=4
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Zeichnungsnummer: Ers. für:bearbeitet:

Bezeichnung:Kurzbezeichnung:

EA-Nr.:
Maßstab:

15390
-

26 of 29 12420-0911-20
12420-0911-19

2022-11-14/Ba

Example connection plans UFR1001EUFR1001E

1)   Feedback contacts not connected: set  = to deactivate feedback-contacts
2)   N connected → only for programs with N 
3)   NC- or NO-contacts can be connected, self-learning when switching on
4)   Switch off of plant without recording an alarm
5)   Fuses only when line protection necessary, e.g. 16 A
6)   contact closed and   (default setting since Fnr 0-17) or   (default setting to Fnr 0-16) = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
      contact open and   (since Fnr 0-17)= Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
7)   1 phase Application connect L1-L2-L3, 2 phase Application L1 / L2+L3 (only Pr 5, 7, 10, 13, 20)

This information is supplied
without liability.ZIEHL industrie-elektronik GmbH + Co KG    Daimlerstraße 13    74523 Schwäbisch Hall    Deutschland E-Mail: info@ziehl.de    Tel.: +49 791 5040

1x generation plants, 1x switchers

www.ziehl.de

Video

EN 50549-1:2019, SFS-EN 50549-1:2019
EN 50549-2:2019, SFS-EN 50549-2:2019
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www.ziehl.de
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Zeichnungsnummer: Ers. für:bearbeitet:

Bezeichnung:Kurzbezeichnung:

EA-Nr.:
Maßstab:Kostal PIKO CI 30 / 50 / 60 using integrated switches

15390
-

27 of 29 12420-0911-20
12420-0911-19

2022-11-23/Ba

Example connection plans UFR1001EUFR1001E
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7)

5)

1)   Feedback contacts not connected: set  = to deactivate feedback-contacts
4)   Switch off of plant without recording an alarm
5)   Fuses only when line protection necessary, e.g. 16 A
6)   contact closed and   (default setting since Fnr 0-17) or   (default setting to Fnr 0-16)
      = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
      contact open and   (since Fnr 0-17)= Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
7)   1 phase Application connect L1-L2-L3, 2 phase Application L1 / L2+L3 (only Pr 5, 7, 10, 13, 20)
11) Coupling relay extends switch-off time (total switch-off time must be <= 100ms)

ext. alarm evaluation

24-240V

distance
with coupling relay

11)

short distance (max. 30m cable length)

VDE-AR-N 4105:2018-11
NA/EEA-NE7 – CH 2020
DIN V VDE V 0126-1-1/A1 VFR2019

1)

ZIEHL industrie-elektronik GmbH + Co KG    Daimlerstraße 13    74523 Schwaebisch Hall    Germany E-Mail: info@ziehl.de    Tel.: +49 791 5040
This information is supplied
without liability.

Bridging time UFR1001E
at dropping Us 230 V to 0 V: 400 ms

www.ziehl.de
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Kostal PIKO CI 30 / 50 / 60
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Hints:
After commissioning, in each inverter the function via the KOSTAL PIKO CI App
to be activated.
This can be done under Settings > Basic settings > External shutdown > ON activated.
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www.ziehl.de
https://www.youtube.com/watch?v=q_A5BTjqdN0&list=PLPLOM_OFt6D8hzLP7AGxgDmdAEKoJm095&index=4
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Zeichnungsnummer: Ers. für:bearbeitet:

Bezeichnung:Kurzbezeichnung:

EA-Nr.:
Maßstab:SMA X using integrated switches

SUNNY TRIPOWER X 12 / 15 / 20 / 25 (STP xx-50) 15390
-

10 of 29 12420-0911-20
12420-0911-19

2023-04-04/Ba

Example connection plans UFR1001EUFR1001E
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7)

SMA X 12 / 15 / 20 / 25

5)

1)   Feedback contacts not connected: set  = to deactivate feedback-contacts
4)   Switch off of plant without recording an alarm
5)   Fuses only when line protection necessary, e.g. 16 A
6)   contact closed and   (default setting since Fnr 0-17) or   (default setting to Fnr 0-16)
      = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
      contact open and   (since Fnr 0-17)= Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
7)   1 phase Application connect L1-L2-L3, 2 phase Application L1 / L2+L3 (only Pr 5, 7, 10, 13, 20)
11) Coupling relay extends switch-off time (total switch-off time must be <= 100ms)

ext. alarm evaluation

24-240V
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VDE-AR-N 4105:2018-11
NA/EEA-NE7 – CH 2020
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ZIEHL industrie-elektronik GmbH + Co KG    Daimlerstraße 13    74523 Schwaebisch Hall    Germany E-Mail: info@ziehl.de    Tel.: +49 791 5040
This information is supplied
without liability.

Bridging time UFR1001E
at dropping Us 230 V to 0 V: 400 ms

-> SMA Inverter Configuration

www.ziehl.de
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https://files.sma.de/downloads/STPxx-50-BE-en-10.pdf
www.ziehl.de
https://www.youtube.com/watch?v=q_A5BTjqdN0&list=PLPLOM_OFt6D8hzLP7AGxgDmdAEKoJm095&index=4
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Zeichnungsnummer: Ers. für:bearbeitet:

Bezeichnung:Kurzbezeichnung:

EA-Nr.:
Maßstab:Goodwe using integrated switches

ET PLUS+ / ET / SDT G2 / SMT / MT / HT (with certifacte for integrated switches) 15390
-

29 of 29 12420-0911-20
12420-0911-19

2023-04-14/Ba

Example connection plans UFR1001EUFR1001E

1)   Feedback contacts not connected: set  = to deactivate feedback-contacts
4)   Switch off of plant without recording an alarm
5)   Fuses only when line protection necessary, e.g. 16 A
6)   contact closed and   (default setting since Fnr 0-17) or   (default setting to Fnr 0-16)
      = Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
      contact open and   (since Fnr 0-17)= Standby, K1+2 switched off (e.g. by ripple control receiver or clock,...)
7)   1 phase Application connect L1-L2-L3, 2 phase Application L1 / L2+L3 (only Pr 5, 7, 10, 13, 20)
11) Coupling relay extends switch-off time (total switch-off time must be <= 100ms)

ext. alarm evaluation

distance
with coupling relay

short distance (max. cable length see inverter manual)

VDE-AR-N 4105:2018-11
NA/EEA-NE7 – CH 2020

ZIEHL industrie-elektronik GmbH + Co KG    Daimlerstraße 13    74523 Schwaebisch Hall    Germany E-Mail: info@ziehl.de    Tel.: +49 791 5040
This information is supplied
without liability.

Bridging time UFR1001E
at dropping Us 230 V to 0 V: 400 ms

www.ziehl.de
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only valid for Goodwe inverters with a certificate
for using the integrated AC coupling switchers
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