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The Challenge: Satellite Payload Testing Is
Mission-Critical and Increasingly Complex

Modern aerospace and defense payloads from high-power radar arrays and advanced sensors to

secure communications systems demand rigorous performance verification before deployment.

Testing these systems under realistic mission conditions is critical, but traditional approaches face

significant challenges:

o Payloads must be evaluated under a wide range of dynamic load profiles, simulating peak
surges, standby operation, and transient events.

o Power delivery stability, ripple, and recovery behavior must be measured with sub-millisecond
accuracy to ensure system integrity during critical operations.

¢ Physical test environments can be costly and energy-intensive, especially when replicating
long-duration operational cycles.

o Existing test equipment often lacks the flexibility to emulate varying mission scenarios without
extensive hardware reconfiguration.

The Solution: A Purpose-Built Platform for
Satellite Payload Validation

Keysight high-power ATE system power supplies combine regenerative high-power sourcing,
precision electronic loads, and automation-ready control to deliver a single, flexible test platform for
satellite payload verification. The solution enables you to simulate mission power conditions, measure
system response, and validate performance — all with energy-efficient regenerative operation.

By eliminating unnecessary hardware swaps and providing programmable mission profiles, you
can perform faster, more repeatable satellite payload testing while reducing operating costs and
environmental impact.
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Solution Highlights

Replicate mission power conditions

Generate programmable DC power profiles to simulate launch sequences, orbit transitions, peak
sensor activation, and low-power standby modes.

Measure transient and steady-state performance

Capture power delivery stability, voltage recovery times, and ripple performance during high-
demand operational phases.

Inject repeatable fault scenarios

Introduce controlled voltage drops, surges, or load spikes to validate payload protection logic and
fault recovery behavior.

Automate long-duration cycles

Run weeks-long validation sequences with high-resolution logging for compliance, traceability,
and mission-readiness reporting.

Reduce energy and cooling costs

Regenerative sourcing and loading return unused power to the grid, significantly lowering facility
energy use and thermal load.

Secure, traceable workflows

Support for secure data isolation (removable storage), enterprise software development life cycle
practices, and KeysightCare services are included to meet classified and regulated program
requirements.

Example Use Case: Defense Satellite Payload
Validation

Defense prime contractors must validate the power resilience of a satellite payload equipped with
high-resolution imaging sensors and a high-gain communication array. Using the Keysight
regenerative DC electronic load, you can emulate the payload'’s power source, including peak
draw during imaging and standby operation between transmissions.

The system introduces programmed transients to verify that onboard power conditioning maintains
stable operation. Voltage ripple, recovery time, and surge handling are measured in real time, while
long-duration tests confirm stability over mission-like duty cycles. All energy from simulated load
phases is regenerated to the grid, cutting cooling requirements and test costs without impacting
measurement fidelity.
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Figure 1. Typical configuration for a satellite payload test and validation system

Key Benefits for Satellite Payload Testing

¢ Higher mission assurance: Sub-millisecond measurement of ripple, recovery, and
fault response under operational loads.

o Faster turnaround: Programmable profiles and automation reduce reconfiguration
time between test phases.

o Lower operational cost: Regenerative energy return reduces cooling and power
needs during prolonged testing.

¢ Security & compliance: Support for data isolation and KeysightCare services
ensures compliance with classified aerospace programs.

e Scalable test coverage: Modular hardware supports testing from subsystem-level
payloads to full mission loads.
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Why Choose the Keysight ATE System Power
Supply

In aerospace and defense, satellite payloads define mission success — from radar and imaging to
secure communications. Validating them under orbital power dynamics requires a test platform
that matches their criticality. Keysight high-power ATE system power supplies integrate
regenerative hardware, fast transient response, and mission-profile automation to replicate
eclipses, surges, and payload activations with sub-millisecond accuracy. Engineers can emulate
solar input, battery handover, and dynamic payload demand on a unified platform, reducing
complexity while ensuring repeatability. Trusted by leading aerospace and defense organizations,
Keysight enables engineers to qualify payload performance faster, safer, and with absolute
confidence, without compromise.

Learn More:

e How to Test Satellite Payload Systems
¢ www.keysight.com/find/hdpower

Keysight enables innovators to push the boundaries of engineering by quickly solving
design, emulation, and test challenges to create the best product experiences. Start your
innovation journey at www.keysight.com.
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