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Magnetic Component Selection Optimization:

Service Life Improvement for Mobile Energy Storage Power Supplies

Mobile energy storage power supplies operate under harsh
working conditions including wide temperature range, high-
frequency switching, dynamic load impact and cyclic charge-
discharge. The long-term reliability and service life of the whole
machine primarily depend on the steady-state performance and
long-term attenuation characteristics of magnetic components
such as power inductors and high-frequency transformers.
Engineering failure data verifies that more than 70% of non-
battery premature aging failures of mobile energy storage devices
stem from insufficient margin, poor high-temperature stability, unbalanced loss control and inadequate
working condition adaptability of magnetic components, rather than faults of main control units or
batteries. With years of experience in R&D and engineering application of magnetic components for
energy storage scenarios, Yetcoil has established a high-precision selection system tailored to
differentiated energy storage working conditions, which fundamentally inhibits progressive component
failure and greatly extends the overall service life of equipment.

There are four main coupling failure mechanisms between magnetic components and energy storage
power supplies. First, high-temperature bias superposition causes core saturation and distortion. For
conventional magnetic components, inductance drops rapidly and saturation current margin
decreases sharply under high temperature above 60°C and peak current impact, leading to loop
current distortion, sharp ripple increase and continuous impact on power devices and energy storage
batteries. Second, cumulative conductor loss induces thermal aging. Excessive direct current
resistance (DCR) and poor batch consistency cause long-term copper loss accumulation. Combined
with the limited heat dissipation of sealed equipment, it forms a vicious temperature rise cycle and
accelerates insulation aging and component desoldering failure. Third, transformer leakage
inductance and insulation attenuation trigger safety and switching faults. Excessive leakage
inductance generates high-frequency voltage spikes and breaks down power devices; wide
temperature and humidity cycles weaken primary-secondary insulation performance, causing
potential leakage and isolation failure risks. Fourth, general components have insufficient working
condition adaptability. Ordinary consumer-grade magnetic components cannot adapt to repeated
charge-discharge and alternating high-low temperature conditions of energy storage systems,
resulting in intensified parameter drift and continuous conversion efficiency attenuation after long-term
operation.

For power inductor selection, Yetcoil has established strict energy storage-specific parameter
thresholds. The saturation current (Isat) shall be no less than 1.8 times the maximum system peak
current, and increased to 2.0~2.2 times under high-temperature sealed conditions to avoid core
saturation under high-temperature bias. The temperature rise current (Irms) shall be no less than 1.5
times the rated continuous operating current to eliminate cumulative thermal aging under long-term
heavy load. The batch tolerance of DCR is strictly controlled within £3% to suppress overall thermal
attenuation with ultra-low copper loss. In terms of materials, self-developed high-stability power ferrite
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and nanocrystalline core materials are preferred, adapting to 100kHz~500kHz high-frequency working
conditions with low loss and wide-temperature stability. Shielded integrated structure is adopted to
enhance anti-electromagnetic interference capability and mechanical shock resistance. For topology
adaptation, BUCK/BOOST topologies focus on high saturation and low DCR parameters, while LLC
resonant topologies accurately match k and Q values with differentiated parameter configuration
according to input voltage range to ensure efficiency stability under full-load conditions.

High-frequency transformer selection focuses on leakage inductance control, insulation reliability and
derating design. The leakage inductance ratio of energy storage-specific transformers is strictly
limited within 1% to eliminate high-frequency switching spikes and component fatigue loss. The
primary-secondary insulation voltage of conventional models is no less than 4000VDC, and upgraded
to 6300VDC for industrial-grade equipment, covering the wide temperature range of -40°C~125°C. All
products pass UL and IEC safety certifications with excellent moisture resistance, aging resistance
and creepage resistance. High-insulation and high-temperature resistant winding wires and
symmetrical winding technology are adopted to suppress DC bias and reduce magnetic flux loss. A
20%~30% derating design for power, voltage and current is implemented, with higher derating ratio
for harsh high-temperature scenarios to avoid parameter drift under extreme working conditions.
Meanwhile, integrated common-mode anti-interference design ensures CMTI=50kV/us to avoid
control system misoperation.

The industry has three common
selection misunderstandings: relying
only on room-temperature nominal
parameters, sacrificing performance
margin for miniaturization, and ignoring
component batch consistency. To solve
these problems, Yetcoil takes high-
temperature derating and DC bias
curves as the core selection basis,
reserves 20%~30% standardized
comprehensive performance margin,
and strictly controls core parameter
tolerance through precision production
technology, realizing the optimal - )

balance of component performance,

volume and long-term reliability. Practice proves that Yetcoil energy storage-specific inductors and
transformers can effectively reduce overall temperature rise and loss attenuation, eliminate switching
abnormalities and insulation failure faults, significantly improve the cycle life and full-condition service
stability of mobile energy storage power supplies, and provide standardized technical support for the
design of high-end energy storage equipment.
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