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Background: ISS SAW Operation

• Each of the power channels on the ISS consists of 82 solar array 
strings across two blankets to generate electrical power.

• When less power is needed, strings are shunted in a set order.

• A shunted string contributes no electrical power to the EPS and thus 
heats up due to the solar flux (conservation of energy).
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All string numbering in this presentation will follow the shunt order.



Why Identify Failed Strings?

• A failed solar array string on the ISS can cause a drop of 
usable electrical power by a few hundred Watts.

• Knowledge of string failures is needed to make accurate 
predictions of power capability for upcoming missions.

• Power margins are getting tighter due to higher ISS utilization and 
older solar arrays.

• There are multiple methods to identify a failed solar array 
string. Each method has different strengths and limitations.
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Methods to Identify Failed Strings
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Recap of Failures through 2018
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Finding Failures - Now vs. Then
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Finding Failures - Now vs. Then
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IROSA Installations

• New solar arrays were 
installed on the ISS

• Placed in front of existing 
solar arrays

• Newer cell technology

• IROSA installations
• Two in mid 2021
• Two in late 2022
• Two in mid 2023
• Final two not yet installed
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IROSA Installations

• IROSA wings are wired into some 
of the existing solar array circuitry

• Some original string failures get 
unplugged during installation and 
replaced by new IROSA strings

• From the perspective of the EPS, it 
seems as if the string has revived
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Original Solar Array Wiring
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2022 String Failures, Damage
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2022 String Failures, EVA Unplug
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Reviewing String Failure Trends
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String Failures Through 2024
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Thank You

• Sarah Tipler / NASA GRC

• Cindy Chapa / Boeing

• Israel Garza / Boeing

• Ann Delleur / NASA GRC (ret.)

• Jeff Hojnicki / NASA GRC (ret.)

• David Mckissock / NASA GRC (ret.)

• Tom Kerslake / NASA GRC (ret.)

• Ken Whalen / Boeing (ret.)

• Conference Organizers

15


	Slide 1: Revisiting Solar Array String Failures on the International Space Station
	Slide 2: Background: ISS SAW Operation
	Slide 3: Why Identify Failed Strings?
	Slide 4: Methods to Identify Failed Strings
	Slide 5: Recap of Failures through 2018
	Slide 6: Finding Failures - Now vs. Then
	Slide 7: Finding Failures - Now vs. Then
	Slide 8: IROSA Installations
	Slide 9: IROSA Installations
	Slide 10: Original Solar Array Wiring
	Slide 11: 2022 String Failures, Damage
	Slide 12: 2022 String Failures, EVA Unplug
	Slide 13: Reviewing String Failure Trends
	Slide 14: String Failures Through 2024
	Slide 15: Thank You

