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Electric arc investigations

Failure Mechanismen of Contact Faults Circuits and voltages at electric arc ignition
in the DC- Circuit of the PV Arrays when opening the electric circuit T
- Are the existing safety pts for grid- d = N n

photovoltaic systems sufficient? -

Willi VaaBen, Jan Zornikau

TOV Rheinland Immissionsschutz und
Energiesysteme GmbH

Am Grauen Stein, 51105 Kéin, Germany
Tel.: 0221/ 806 2910, Fax 0221/806 1350
E-Mail: willi.vaassen@de.tuv.com
Internet: www.eco-tuv.com
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Electric arc investigations Electri vestigations
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7 Precisely Right.
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g potential in fuses PKE

OBLEMS WITH FUSE-LINKS VDE DIN

Picture 4:

The day after
without PV
array junction
box

Dipl.-Ing. Ing.(grad) Peter Kremer
Head of DKE K373 and K221.1.4 (VDE

Arcing g fuses PDKE Ef  Arcing potential in fuses PpPKE

electrosuisse

3 PROBLEMS V VDE DN

3 PROBLEMS WITH FUSE-LINKS VDR DN

Picture 3:

~ PV array junction
box in operation
This PV array
junction box with 8
fuses in “+” string

- cable and 8 fuses

~ in “=“ string cable

_ was operating

. properly for 2 years
y in a multi megawatt
= PV power plant.

. Picture 5:

PV generator
junction box
commissioning




Arcing potential in fuses DKE o Arcing potential in fuses DKE

electrosuisse ) p— 3
WISSOLAR 3 PROBLEMS WITH FUSE-LINKS VDE DN | | o\ \issola

4 Conclusion VDE DIN

If we have to install fuses in PV
installations then we need a PV fuse
standard for requirements and
testing (e.g. arcing test) including
fuse-holder.

Ask PV module manufacturers for the
specification of the recommended
fuse-link.

Arcing potential in fuses PDKE g potential in fuses PKE

electrosuisse ) — electrosuisse -
3 PROBLEMS WITH FUSE-LINKS VDE DIN i VDE DIN

Prefer fuse-less PV installati
the best solution because i
vefy save and reliable.
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Fire Fighter Safety and Emergency Response H:II ﬁ ( 4 )

for
Solar Power Systems
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FIRE PROTECTION
RESEARCH FOUNDATION

' 2003FEIANBPVSGH KB HELARET HEMN
2010558 TKEERISHTHHEBLTORELH DRI
NRRERARHBEHFIT(2013/1083T)

-20114 NFPA70 NEC 690.11 7—/HiERE

NEC ARTICLEG690 Solar Photovoltai

20084

690.10 B E I RXT L
I HTEREEE

690.13 £ THEK

690.11

8OVELEDPVY AT AIZ(X
ERELLT T

EEIDY &N
11 7—OEH[EREE (ER)
BTEREE

690.13 £ TOELK

+aFI)Lt=0

Semiconductor
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Far More Information Contact

National Semiconductor Corporation
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\ SolarMagic® Chipset Detects Hazardous |
Arc Faults in Photovoltaic Systems
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Jay Johnson
Sandia National Labs
2/8/2011 (505) 284-9586, jjohns2@sandia.gov

Overview of Arc-Faults and Detection
Challenges

H#H(5)

= What is the electrical behavior of an arc?
In series arcs, voltage surges and current drops [4]
- The arcing frequency content is approximately 1/f (pink) noise.

UL 1699, Section 40.4, Current Spectra (Direct Supply)
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Series Arcing Behavior in Time Domain with Increa

[4] Hastings, J. K., Zuercher, J.C. and Hetzmann

MI, March 2004.
[5] Brazis, P. W. Jr., Private Transaction with Underw
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PV Arcing

AFCI (Arc Fault Circuit Interrupter)

> To grid
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modules, it can prote parallel or grounding arcing.
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(1)http://www.pvtest.ch/fileadmin/user_upload/lab1/pv/Workshop_Tagungen/Flyer_minutes_works
hop_arcing.pdfftsearch='International++Workshop+%2CArcing+in+Photovoltaic+DCArrays%2C+Burgd
orf++10%2C2007"

(2)http://www.pvtest.ch/fileadmin/user_upload/lab1/pv/Workshop_Tagungen/W_Vaassen_Lichtbog
en-Burgdorf_E.pdf

(3)http://www.pvtest.ch/fileadmin/user_upload/lab1/pv/Workshop Tagungen/C_Koerner_Arcing_p
otential_in_fuses_DKE_Kremer_1031.pdf

(4)http://www.nfpa.org/~/media/Files/Research/Research%20Fo esearch%20Foundation%
20reports/For%20emergency%20responders/RFFirefighterTacti owerRevised.pdf#tsearch="Fire

+Figter+Safety+and+Emergency+Response+for+Solar+Syastem

(5)http://www.solarabcs.org/about/publications/meeting_pre
on_Presentation.pdf

ions_minutes/2011/02/pdfs/lohns

(6)http://www.solarabcs.org/about/publication

ena_Presentation.pdf##search='PV+ARK+PRO +UL+8%2F2011"
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