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« 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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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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Finding Failures - Now vs. Then

2019 - March 3 2025 - February 22
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Whalen Plots are less clear than in years prior. A large reason for that is...




IROSA Installations

* New solar arrays were
Installed on the ISS

* Placed in front of existing
solar arrays

 Newer cell technology

§ + [ROSA installations

¥ « Two In mid 2021

 Two In late 2022

 Two In mid 2023

* Final two not yet installed
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(at the base of the array)
A round cable connects to
downstream EPS hardware

Hot and return through the
ribbon cable on the sides

| Two strings share
a return trace
(white)

Each string has
dedicated hot trace
(red)

10



2022 String Failures, Damage
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2022 String Failures, EVA Unplug €23
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Reviewing String Failure Trends
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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
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