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ABSTRACT: The main cause of solar facility fires is arc, and in the last 3 years ('16 to '18), about 80% of domestic solar facility fires have
been caused by arcs. The capacity of solar power facilities installed around the world continues to increase, and fires caused by arcs are
also expected to increase as the solar power generation facilities that were initially installed become obsolete, In this paper, an arc
generation test was conducted based on the UL1699B test standard. As a result of the test, the arc generation satisfied the minimum arc
current according to the test conditions, and DC arc characteristics were analyzed through data such as arc voltage and arc current
according to variables such as speed of moving electrodes and electrode spacing.
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Fig. 1. Installation of solar power equipment breakers, etc.
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Table 1. String short circuit test (reference value)

Voltages Currents
Statuses |Stance
ST#1 | ST#2 | Array | ST#1 | ST#2 | Array
Normalcy - 360 | 360 | 360 | 2.5 23 4.8
Paragraph| % 365 0.3 365 2.7 2.6 2.7
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Fig. 9. Fire incidence rate due to accumulated arc energy

Reference <X 1> UL1699B (2013), arc test conditions

Arcing current Arcing voltage Arcing Watts
(A) (V) (W)
7 43 300
7 71 500
14 46 650
14 64 900

Reference <X 2> UL1699B (2018), arc test conditions

Minimum lare | \Y Sep.rate Gap
(A) (A) (V) (mm/s) | (mm)
25 3.0 312.0 25 0.8
7.0 8.0 318.0 5.0 0.8
7.0 8.5 607.0 5.0 25
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Table 3. Test conditions

No | \ Sep.rate Gap
| (A) (V) (mm/s) (mm)
1 3.0 312.0 25 0.8
2 1~5 312.0 25 0.8~4.0

Fig. 11. Arc generation
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Reference <3 3> Installation status of ESS for the connection
of solar power generation facilities (As of May 2017)

Solar capacity | ESS capacity

Num, Plant name (KW) (KWh)

1 ES solar 1,423 3,328

2 Konkuk Un|ver3|t¥ solar 100 365

power generation
3 Gridsol sola.r power 2,034 1,065
generation
4 Green6 solar energy 499 1,498
5 Sama Energy Co., Ltd. 397 1331
solar energy
6 DC Energy Co., Ltd. 1,490 3,661

3% Source of data : Korea Electrical Safety Coperation
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