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SHIFTING THE LIMITS

Wels, February 13t, 2015

RIDE-THROUGH CAPABILITIES
FRONIUS PRIMO 3.8-1 - 8.2-1

Fronius International GmbH

hereby confirms, that the inverters
/' Fronius Primo 3.8-1 208/240, 5.0-1 208/240, 6.0-1 2 08/240, 7.6-1 208/240, and 8.2-1 208/240

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

O::;?;Tg Range (Hz) Operating Mode . Duration (5 .
Ride Through Trip
OFR2 f>64 Cease to Energize 0.1667
OFR1 64 >f=>63 Ride Through 20 21
NORH 63=>f>60 Normal Operation Indefinite Indefinite
NORL 60=> f=>57 Normal Operation Indefinite Indefinite
UFR1 57>f=>56 Ride Through 20 21
UFR2 f<56 Cease to Energize 0.01667
Duration (s)
oszg?zrg Range (%) Operating Mode . .
Ride Through Trip
OVR2 V>120 Cease to Energize 0.1667
OVR1 120>=V>110 Cease to Energize .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 50 — 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 21 sec. At a
frequency rise of 65 Hz the inverter is capable of staying connected for at least 21 sec.

The trip limits of the inverter have to be set in a way not contradicting this behavior.

To demonstrate this behavior test results are shown in this certificate.
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Test Data

Fronius has collected test data on a representative sample of the Primo 8.2-1 208/240 to verify ride-through

\Froniusg

SHIFTING THE LIMITS

behavior based on voltage and frequency variation tests described as follows. Other Primo power classes were

not tested as the hardware is the same as the model
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 Primo 8.2-1 208/240 (Setup 240N)

Test Conditions: 240VAC (phase to phase), 60Hz, 8200W 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
e S e e—| p—
1 i 3 e i 3 & 3 @ 3 i .
€ -—10.20s -37.00 A

® 10.80s —-57.00 A
A21.0058 A20.00 A

@ 00A0 @ 0V @ 20V @ 20V 2.005 125K575 @  o00A
C

Qualitit Mittelw. Min Max std.abw. SM Pkte.
@ rMs 60.8V  60.8 60.8 60.8
@ rRMS 60.7V  60.7 60.7 60.7 0.00 15 Okt 2014
@ rMS 118V 118 118 118 0.00 14:16:56

Chanel 1: Current on Phase 1

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

TEST 2
e e e | ——
: ; 2 e ; 2 2 0 2 ;
® -10.18s —41.00 A
® 10.82s ~57.00 A

(@@ 50.0AQ @

@ 20V @ 250V ][4.065 ][uskszs' ]F. 7 0.00A]
Qualitit  Mittelw. Min Max Std.abw. 5M Pkte.

61.7V  61.7 61.7 61.7 0.00 15 Okt 2014
120 v 120 120 120 0.00 14:19:41

Chanel 1: Current on Phase 1

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

TEST 3

e e | e —

€ -10.28s —-19.00 A
® 10.728 —-35.00 A
A21.0058

][4.'00: s

125kS7s @ - 0004
5M Pkte.
61.7V  61.7 61.7 61.7 0.00 15 Okt 2014
120 v 120 120 120 0.00 14:21:24

Chanel 1: Current on Phase 1

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

) 250 V @ 250V @ 250V
Qualitit  Mittelw. Min Max Std.abw.

1
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SHIFTING THE LIMITS

TEST 4

e e | e —

€& -10.30s -11.00 A
® 10.70 s -53.00 A
A21.0058

— @ 250V ][4.065 '][uskszs ' ]F. 7 0.00A]
Max Std.abw. SM Pkte.

: : 61.7 0.00 15 Okt 2014
120V 120 120 120 0.00 14:22:47

Chanel 1: Current on Phase 1

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

TEST 5

e e e | s

' . 250V | ][4.'00'5' ][usksxé ' ]F. 2 .O.IOOIA]
Max Std.abw. SM Pkte.

: : 61.7 0.00 15 Okt 2014
120V 120 120 120 0.00 14:24:14

Chanel 1: Current on Phase 1

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

Model: Fronius Primo 8.2-1 208/240 (Setup 240N)

Test Conditions: 240VAC (phase to phase), 60Hz, 8200W output
Step:

Start: 120V (Phase 1 to N) tr: Os

Pulse: 60V (Phase 1to N) ta: 21s

End: 120V (Phase 1 to N) tr: Os

Oscillograms:

TEST 1

TokPrevon ™ ]
- | R | ;; | T ® | -
. . i . . €) -8.8745s —23.00 A
(b 12.125 -19.00 A
A21.008 Ad.000 A

@ 50040 @ 0V @ 20Y @ 250V 2.00s 125kS7s @  o00A
(@»

Qualitit Mittelw. Min Max Std.abw. SM Pkte.
@ rRMS 60.6 V 60.6 60.6 60.6 0.00
@ rMS 120 v 120 120 120 0.00 15 Okt 2014
@ rRMS 176 V 176 176 176 0.00 13:57:10

Chanel 1: Current on Phase 1

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

TEST 2

e e e e e
@ -9.444s ~33.00 A
® 11.55s ~55.00 A
A21.00s

(@ 5004 ¢ @) @ 20vY @ 250V ][4.065 ][uskszs' ]F. 7 0.00A]
Qualitit Mittelw. Min Max Std.abw. 5M Pkte.

@ rvS 60.7V  60.7 60.7 0.00
@ RrMiS 120V 120 120 120 0.00 15 Okt 2014
@ rvS 176 V 176 176 176 0.00 113:58:55

Chanel 1: Current on Phase 1

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

SHIFTING THE LIMITS

e I e—

—-45.00 A
5.000 A

]F. _,r 'g_'gg'A.]

@ 250V @ 2s0v @ 250v ][4.00 5 ][usksxs

Qualitit Mittelw. Min Max std.abw. 5M Pkte.

120 v 120 120 120 0.00 15 Okt 2014
176 ¥ 176 176 176 0.00 [14:00:34

Chanel 1: Current on Phase 1

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

TEST 4

e s e | S —1

€ —9.505s —-45.00 A

@ 250V @ 250V @ 250V ][4.065 ][uskszs' ]F. 7 0.00A]
Qualitit Mittelw. Min Max Std.abw. 5M Pkte.

Bl R\ Ell R £l ® ne 0 nn
DU.s YV DuU.n DuU.o 1] y u.un

120 v 120 120 120 0.00 15 Okt 2014
176 V 176 176 176 0.00 |14:02:00

Chanel 1: Current on Phase 1

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

TEST 5

e e e |

@ 250V @ 250V @ 250V ][4.065 ][uskszs' ]F. 7 0.00A]
Qualitit Mittelw. Min Max Std.abw. 5M Pkte.

120 v 120 120 120 0.00 15 Okt 2014
176 V 176 176 176 0.00 114:03:31

Chanel 1: Current on Phase 1

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

Model: Fronius Primo 8.2-1 208/240 (Setup 240N)

Test Conditions: 240VAC (phase to phase), 60Hz, 8200W output
Step:

Start: 120V (Phase 2 to N) tr: Os

Pulse: 60V (Phase 2 to N) ta: 21s

End: 120V (Phase 2 to N) t1: Os

Oscillograms:

TEST 1

EEpEUS 0 | ! o ——,

€ —9.369s —-27.00 A

® 11.63s -55.00 A

A21.0058 A28.00 A

@ 250V @ 250V @ 250V ][4.065 ][uskszs' ]F. 7 0.00
Qualitit Mittelw. Min Max Std.abw. 5M Pkte.

i

] L}

12U

60.6V  60.6 60.6 60.6 0.00 15 Okt 2014
176 V 176 176 176 0.00 |14:07:26

Chanel 1: Current on Phase 1

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

TEST 2

e e e | e

@ 250V @ 250V @ 250V ][4.065 ][usksxs ' ][ o 0.00A]
Qualitit  Mittelw. Min Max Std.abw. 5M Pkte.
60.8V  60.8 60.8 0.00

60.8 0.00 15 Okt 2014
176 ¥V 176 176 176 0.00 (14:09:09

Chanel 1: Current on Phase 1

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

02/2011 14/19



/ Perfect Welding / Solar Energy / Perfect Charging

SHIFTING THE LIMITS

TEST 3

e e | e —

@ 250V @ 250V @ 250V ][4.065 ][usksxs ' ][ o 0.00A]
Qualitit  Mittelw. Min Max Std.abw. 5M Pkte.
60.8V  60.8 60.8 0.00

60.8 0.00 15 Okt 2014
176 ¥V 176 176 176 0.00 (14:10:38

Chanel 1: Current on Phase 1

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

TEST 4

e e e | =

@ 250V @ 250V @ 250V ][4.065 ][usksxs ' ][ o 0.00A]
Qualitit  Mittelw. Min Max Std.abw. 5M Pkte.
60.8V  60.8 60.8 0.00

60.8 0.00 15 Okt 2014
176 ¥V 176 176 176 0.00 (14:12:14

Chanel 1: Current on Phase 1

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

TESTS
TexPrevw ==~ = 2 000 —
. : : e ' : e
®@ -10.10s ~13.00 A
® 10.90s —49.00 A

(@B 50.0A < @ 250V @ 20V @ 250V ][4.065 ][uskszs' ]F. 7 0.00A]
Qualitit  Mittelw. Min Max Std.abw. 5M Pkte.

@ rMS 120V 120 0.00
@ RrRMS 60.7V  60.7 60.7

60.7 0.00 15 Okt 2014
@ rRMS 176 V 176 176 176 0.00 (14:13:47

Chanel 1: Current on Phase 1

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

31 9
20 20

Conclusion:
After all tests the inverter did not stop feeding in but returns 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 Primo 8.2-1 208/240 (Setup 240N)

Test Conditions: 240VAC (phase to phase), 60Hz, 8200W output

Ramp:

Start: 60 Hz t: 5s

Pulse: 65 Hz tq: 21s
End: 60 Hzt: 5s

Oscillogram:
Frequency Ride Through_ 63Hz < f <= 65Hz for 21s _ Fronius Primo 8.2-1 208-240
70 8500
- 8000
- 7300
65 - 7000
- 6300
- 6000
60
- 3300
- - 5000 3
= =
- 4300
3 - 4000 Lé
- ~ 3500 3
- 3000
a0
- 2500

2000

1500

1000

500

s]

Measuring time

s Frequency [Hz] — e=Ouput Power [W]

Conclusion:

After all tests the inverter did not stop feeding in but maintains 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 Primo 8.2-1 208/240 (Setup 240N)

Test Conditions: 240VAC (phase to phase), 60Hz, 8200W output

Ramp:

Start: 60 Hz t: 5s

Pulse: 50 Hz tq: 21s
End: 60 Hzt: 5s

Oscillogram:
Frequency Ride Through_ 50Hz < f < 57Hz for 21s _ Fronius Primo 8.2-1 208-240
70 8300
- 8000
r 7500
65 - 7000
r 6500
~ 6000
60
r 5500
- - 5000
= -
- 4300
. :
3 - 4000 3
= - 3500 (3
- 3000
50
- 2500

2000

1500

1000

500

~
Measuring time

s]

s Frequency [Hz] — sss==Ouput Power [W]

Conclusion:

After all tests the inverter did not stop feeding in but maintains 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 Mihlberger
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