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SHIFTING THE LIMITS

Wels, February 13t 2014

RIDE-THROUGH CAPABILITIES
FRONIUS SYMO 10.0-3 — 24.0-3

Fronius International GmbH

hereby confirms, that the inverters

/" Fronius Symo 10.0-3 208/240, 10.0-3 480, 12.0-3 208 /240, 12.5-3 480, 15.0-3 480, 17.5-3 480, 20.0-3 480,
22.7-3 480, 24.0-3 480

Are capable of meeting the following ride-through and trip settings:

Oper;.ating Range (Hz) Operating Mode Duration (s}

Region Ride Through Trip
OFR2 f>64 Cease to Energize 0.1667
OFR1 63<f<=64 Ride Through 20 21
NORH 63>=f>60 Normal Operation Indefinite Indefinite
NORL 57 <=f<=60 Normal Operation Indefinite Indefinite
UFR1 56 <=f<57 Ride Through 20 21
UFR2 f<56 Cease to Energize 0.01667

Duration (s)
Oper;'iting Range (%) Operating Mode

Region Ride Through Trip
OVR2 V>120 Cease to Energize 0.1667
OVR1 120>=V>110 Ride Through .92 1
NORH 110 >=V > 100 Normal Operation Indefinite Indefinite
NORL 100 >=V >=88 Normal Operation Indefinite Indefinite
UVR1 88>V >=70 Ride Through 20 21
UVR2 70>V >=50 Ride Through 20 21
UVR3 V<50 Permissive Operation 0.5

Additionally, the inverters can meet Return to Service requirements of 60.1 =f>59.9, 110 2V = 88 and 300 —
600s. The inverters can meet frequency ride-through requirements in the range of 55 — 65 Hz.

At a voltage drop down to 50% of the nominal voltage the inverter is capable of staying connected for at least
21 sec.

At a frequency drop down to 55 Hz the inverter is capable of staying connected for at least 20 sec. At a
frequency rise of 65 Hz the inverter is capable of staying connected for at least 20 sec.

The trip limits of the inverter have to be set in a way not contradicting this behavior.
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To demonstrate this behavior test results are shown in this certificate.

Test Data

\Froniusg

SHIFTING THE LIMITS

Fronius has collected test data on representative samples of the Symo 12.0-3 208/240 and 24.0-3 480 to verify
ride-through behavior based on voltage and frequency variation tests described as follows. Other Symo power

classes were not tested as the hardware is the same as
one of the two models tested (only peak power output
differs).

Each test uses an AC grid simulator to achieve a step or
ramp function depicted at right.
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SHIFTING THE LIMITS

Voltage Ride-Through Test

Model: Fronius Symo 24.0-3 480 (Setup 480N)

Test Conditions: 480VAC (phase to phase), 60Hz, 24000W output
Step:

Start: 480V (Phase to Phase) tr: 0s

Pulse: 240V (Phase to Phase) tq: 21s

End: 480V (Phase to Phase) tr: Os

Oscillograms:

TEST 1

TekPrevu - 1

(@ 1 G @ 500V @& 500V @& 500V |

B - s s enmsmne i e
4.00s 250kS/s @ - 000A
10M Pkte.

Qualitdt  Mittelw. Min Max Std.abw.
& rMS 242V 242 242 242 0.00
@ rMS 230V 239 239 239 0.00 8 Okt 2014
& rRMS 247 V 247 247 247 0.00 09:35:08

Chanel 1: Current on Phase 1

Chanel 2: Voltage Phase 1 to Phase 2
Chanel 3: Voltage Phase 2 to Phase 3
Chanel 4: Voltage Phase 3 to Phase 1
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SHIFTING THE LIMITS

TEST 2

Tekprevu - 1

(@ 100A @ @@ 500V @ 500V @& 500V | '

[W] 250ks7s | [ £ 0.00A
Qualitit Mittelw. Min Max Std.abw. 10M Pkte.

@& RIS 243V 243 243 243 0.00
@ RMS 240V 240 240 240 0.00 8 Okt 2014
& RS 247V 247 247 247 0.00 09:38:16

Chanel 1: Current on Phase 1

Chanel 2: Voltage Phase 1 to Phase 2
Chanel 3: Voltage Phase 2 to Phase 3
Chanel 4: Voltage Phase 3 to Phase 1
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SHIFTING THE LIMITS

TEST 3

Tekprevu - 1

(@ 100A @ @@ 500V @ 500V @& 500V |

[W] [ﬁzsosfs ‘
Qualitit Mittelw. Min Max Std.abw. 10M Pkte.
@ rMS 243V 243 243 243 0.00

@ RMS 240V 240 240 240 0.00 8 Okt 2014
& RS 247V 247 247 247 0.00 09:39:44

Chanel 1: Current on Phase 1

Chanel 2: Voltage Phase 1 to Phase 2
Chanel 3: Voltage Phase 2 to Phase 3
Chanel 4: Voltage Phase 3 to Phase 1
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SHIFTING THE LIMITS

TEST 4

Tekprevu -

T — il _ T Py TIPSy
(@ 100A Q@ @@ 500V @& 500V @& 500V |

[W] 250kS7s || 7 0.00A
Qualitit Mittelw. Min Max Std.abw. 10M Pkte.

@& RIS 243V 243 243 243 0.00
@ RMS 240V 240 240 240 0.00 8 Okt 2014
& RS 247V 247 247 247 0.00 09:41:16

Chanel 1: Current on Phase 1

Chanel 2: Voltage Phase 1 to Phase 2
Chanel 3: Voltage Phase 2 to Phase 3
Chanel 4: Voltage Phase 3 to Phase 1

02/2011 6/21



/ Perfect Welding / Solar Energy / Perfect Charging

SHIFTING THE LIMITS

TEST 5

TekPrevu 1

(@ 100A Q@ @@ 500V & 500V @& 500V |

[W] 250kS/s || @B J 0.00A
Qualitit Mittelw. Min Max Std.abw. 10M Pkte.

@& RIS 243V 243 243 243 0.00
@ RMS 240V 240 240 240 0.00 8 Okt 2014
& RS 247V 247 247 247 0.00 09:43:26

Chanel 1: Current on Phase 1

Chanel 2: Voltage Phase 1 to Phase 2
Chanel 3: Voltage Phase 2 to Phase 3
Chanel 4: Voltage Phase 3 to Phase 1
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SHIFTING THE LIMITS

Model: Fronius Symo 12.0-3 208/240 (Setup 208N)

Test Conditions: 208VAC (phase to phase), 60Hz, 12000W output
Step:

Start: 208V (Phase to Phase) t: Os

Pulse: 104V (Phase to Phase) t4: 21s

End: 208V (Phase to Phase) tr: Os

Oscillograms:

TEST 1
Tekprevw
(@ -1207s 190 V
® 8.922s 1oV
A21.00s A30.0V

. . 5 5 .
@ 00AQ 2 @ 500V @ 00V 4.00 250kS/7 @ - 000A
Qualitit Mittelw. Min Max Std.abw. 10M Pkte.
2
@ RMS 103V 103 103 103 0.00 7 Okt 2014
@D RMS 103V 103 103 103 0.00 12:57:19

Chanel 1: Current on Phase 1

Chanel 2: Voltage Phase 1 to Phase 2
Chanel 3: Voltage Phase 2 to Phase 3
Chanel 4: Voltage Phase 3 to Phase 1
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SHIFTING THE LIMITS

TEST 2
Tekprevw
@ -12.02s 190 V
® 8.982s 1oV
A21.00s A30.0V

(@ 5004 Q@ @ @ 500V @& soov ) [4.00 5 ] [250k5fs ] [ @ - 0.00 A]
Qualitit Mittelw. Min Max Std.abw. 10M Pkte.
2
@ RrMS 103V 103 103 103 0.00 7 Okt 2014
@ rRMS 103V 103 103 103 0.00 13:01:37

Chanel 1: Current on Phase 1

Chanel 2: Voltage Phase 1 to Phase 2
Chanel 3: Voltage Phase 2 to Phase 3
Chanel 4: Voltage Phase 3 to Phase 1
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SHIFTING THE LIMITS

TEST 3
Tekprevw O
@ -11.94s 190 V
® 9.057s 130 v
A21.00s A60.0V

(@ 5004 Q@ @ @ 500V @& soov ) [4.00 5 ] [250k5fs ] [ @ - 0.00 A]
Qualitit Mittelw. Min Max Std.abw. 10M Pkte.
2
@ RrMS 104 v 104 104 104 0.00 7 Okt 2014
@ rRMS 104 V 104 104 104 0.00 13:06:33

Chanel 1: Current on Phase 1

Chanel 2: Voltage Phase 1 to Phase 2
Chanel 3: Voltage Phase 2 to Phase 3
Chanel 4: Voltage Phase 3 to Phase 1
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SHIFTING THE LIMITS

TEST 4

Tekprevw

(@ 5004 Q@ @ @ 500V @& soov ) [4.00 5 ] [250k5fs ] [ @ - 0.00 A]
Qualitit Mittelw. Min Max Std.abw. 10M Pkte.
2
@ RrMS 103V 103 103 103 0.00 7 Okt 2014
@ rRMS 104 V 104 104 104 0.00 13:08:39

Chanel 1: Current on Phase 1

Chanel 2: Voltage Phase 1 to Phase 2
Chanel 3: Voltage Phase 2 to Phase 3
Chanel 4: Voltage Phase 3 to Phase 1
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SHIFTING THE LIMITS

TEST 5

Tekprevw "

(@ 5004 Q@ @ @ 500V @& soov ) [4.00 5 ] [250k5fs ] [ @ - 0.00 A]
Qualitit Mittelw. Min Max Std.abw. 10M Pkte.
2
@ RrMS 104 v 104 104 104 0.00 7 Okt 2014
@ rRMS 104 V 104 104 104 0.00 13:10:20

Chanel 1: Current on Phase 1

Chanel 2: Voltage Phase 1 to Phase 2
Chanel 3: Voltage Phase 2 to Phase 3
Chanel 4: Voltage Phase 3 to Phase 1
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SHIFTING THE LIMITS

Model: Fronius Symo 12.0-3 208/240 (Setup 240)

Test Conditions: 240VAC (phase to phase), 60Hz, 12000W output
Step:

Start: 240V (Phase to Phase) t: Os

Pulse: 120V (Phase to Phase) tq: 21s

End: 240V (Phase to Phase) tr: Os

Oscillograms:

TEST 1

Tekprevw

—11.63s
9.363 s
A21.008

Q0

270V
110V
A160 Y

(@ 5004 Q@ @ @ 500V @& soov ) [4.00 5 ] [250k5fs ] [ @ - 0.00 A]
Qualitit Mittelw. Min Max Std.abw. 10M Pkte.
2
@ RrMS 120V 120 120 120 0.00 7 Okt 2014
@ rRMS 121V 121 121 121 0.00 13:17:24

Chanel 1: Current on Phase 1

Chanel 2: Voltage Phase 1 to Phase 2
Chanel 3: Voltage Phase 2 to Phase 3
Chanel 4: Voltage Phase 3 to Phase 1

02/2011
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SHIFTING THE LIMITS

TEST 2

Tekprevw

(@» 5004 @ @2 ' @ 500V @ 500V ][4.065 ][250k5fs ' ][ ® 0.00A]
Qualitit Mittelw. Min Max Std.abw. 10M Pkte.
2
@ rRMS 120V 120 120 120 0.00

& RS 121V 121 121 121 0.00

7 Okt 2014
13:18:54

Chanel 1: Current on Phase 1

Chanel 2: Voltage Phase 1 to Phase 2
Chanel 3: Voltage Phase 2 to Phase 3
Chanel 4: Voltage Phase 3 to Phase 1
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SHIFTING THE LIMITS

TEST 3

Tekprevw

€& -11.62s 210V
(b] 9.3758 330V
A21.008 A120V

(@ 5004 Q@ @ @ 500V @& soov ) [4.00 5 ] [250k5fs ] [ @ - 0.00 A]
Qualitit Mittelw. Min Max Std.abw. 10M Pkte.
2
@ RrMS 19V 119 119 119 0.00 7 Okt 2014
@ rRMS 120 v 120 120 120 0.00 13:21:41

Chanel 1: Current on Phase 1

Chanel 2: Voltage Phase 1 to Phase 2
Chanel 3: Voltage Phase 2 to Phase 3
Chanel 4: Voltage Phase 3 to Phase 1
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SHIFTING THE LIMITS

TEST 4

Tekprevw

€& -11.55s 310V
(b] 9.452 8 150V

(@ 5004 Q@ @ @ 500V @& soov ) [4.00 5 ] [250k5fs ] [ @ - 0.00 A]
Qualitit Mittelw. Min Max Std.abw. 10M Pkte.
2
@ RrMS 19V 119 119 119 0.00 7 Okt 2014
@ rRMS 120 v 120 120 120 0.00 13:23:07

Chanel 1: Current on Phase 1

Chanel 2: Voltage Phase 1 to Phase 2
Chanel 3: Voltage Phase 2 to Phase 3
Chanel 4: Voltage Phase 3 to Phase 1
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SHIFTING THE LIMITS

TEST 5

Tekprevw

(@» 5004 @ @2 ' @ 500V @ 500V ][4.065 ][250k5fs ' ][ ® 0.00A]
Qualitit Mittelw. Min Max Std.abw. 10M Pkte.
2
@ rRMS 119V 119 119 119 0.00

& RS 120V 120 120 120 0.00

7 Okt 2014
13:24:49

Chanel 1: Current on Phase 1

Chanel 2: Voltage Phase 1 to Phase 2
Chanel 3: Voltage Phase 2 to Phase 3
Chanel 4: Voltage Phase 3 to Phase 1

Conclusion:
After all tests both inverters did not stop feeding in but return to normal operation immediately. The
requirements for a 50% Low Voltage Ride-Through are fulfilled.
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SHIFTING THE LIMITS
High Frequency Ride-Through Test

Model: Fronius Symo 24.0-3 480 (Setup 480N)

Test Conditions: 480VAC (phase to phase), 60Hz, 24000W output

Ramp:

Start: 60 Hz tr: 5s

Pulse: 65 Hz ta: 20s

End: 60 Hzt: 5s

Oscillogram:

Frequency Ride Through_ 63Hz < f <= 65Hz for 21s _ Fronius Symo 24.0-3 480

70 25000
24000
- 23000
- 22000
65 - 21000
- 20000
- 19000
- 18000
60 - 17000
- 16000
+ 15000
~ 14000 g
~ 13000 3
- 12000
- 11000 g
- 10000 &

Frequency [Hz]
w
v

Measuring time [s]

e Frequency [Hz]  esss=Quput Power [W]

02/2011 18/21



/ Perfect Welding / Solar Energy / Perfect Charging @

SHIFTING THE LIMITS

Model: Fronius Symo 12.0-3 208/240 (Setup 208N)

Test Conditions: 208VAC (phase to phase), 60Hz, 12000W output
Ramp:

Start: 60 Hz tr: 5s

Pulse: 65 Hz ta: 20s

End: 60 Hzt: 5s

Oscillogram:

Frequency Ride Through_ 63Hz < f <= 65Hz for 21s _ Fronius Symo 12.0-3 208-240

65

Frequency [Hz]
w
w

Measuring time [s

e Frequency [Hz] ess==QOuput Power [W]

13000

12000

- 11000

- 10000

- 9000

- 7000

Output Power [W]

Conclusion:

After all tests the inverters did not stop feeding in but maintain normal operation. The requirements for High

Frequency Ride-Through are fulfilled.
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SHIFTING THE LIMITS
Low Frequency Ride-Through Test

Model: Fronius Symo 24.0-3 480 (Setup 480N)

Test Conditions: 480VAC (phase to phase), 60Hz, 24000W output

Ramp:

Start: 60 Hz tr: 5s

Pulse: 55 Hz ta: 20s

End: 60 Hzt: 5s

Oscillogram:

Frequency Ride Through_ 55Hz for 21s _ Fronius Symo 24.0-3 480

70 25000
24000
- 23000
- 22000
65 - 21000
- 20000
- 19000
- 18000
60 - 17000
- 16000
+ 15000
~ 14000 g
~ 13000 3
- 12000
- 11000 g
- 10000 &

Frequency [Hz]
w
v

Measuring time [s]

e Frequency [Hz]  esss=Quput Power [W]

02/2011 20/21



/ Perfect Welding / Solar Energy / Perfect Charging

\Froniusy

SHIFTING THE LIMITS

Model: Fronius Symo 12.0-3 208/240 (Setup 208N)

Test Conditions: 208VAC (phase to phase), 60Hz, 12000W output

Ramp:
Start: 60 Hz tr: 58
Pulse: 55 Hz tq: 20s
End: 60 Hzt: 5s
Oscillogram:
Frequency Ride Through_ 55Hz for 21s _ Fronius Symo 12.0-3 208-240
~ 12000
65 - 11000
~ 10000
- 9000
60
~ 8000
B z
= - 7000 &
2 :
§- - 6000 ‘é
3 5
- 5000 ©
50
- 4000
3000
45 2000
1000
40 0
(=R -BeleleleoBeleBeleoBeleBele-N-R-E-R-R-R-leBeleleN-BeR-B-R-R-R=-llolelelelelelelelelellelelelelellellelle-]
CoO N O UNETEMAN-SOCOCNHOONODNET MAN~S~ONONOUNT MANSONHIONONTMANSODNIOMN O TMAN
SO dNm e dr G N N AN I NS RN S SN g IS8 aeTYeY
Measuring time [s]
m——Frequency [Hz] e===Quput Power [W]
Conclusion:

After all tests the inverters did not stop feeding in but maintain normal operation. The requirements for Low

Frequency Ride-Through are fulfilled.

Fronius International GmbH
Solar Energy Division
Froniusplatz 1

A-4600 Wels

Worg M

DI Thomas Muhlberger
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