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Abstract: With the further development of the national electric vehicle industry, the ownership and
production and sales of electric vehicles have also been increasing year by year. The safety issues associated
with electric vehicles are a concern for consumers, with electric safety being an important part of their anxiety.
With the application of the 800V high-voltage platform in electric vehicles, high-voltage ripple is also prone
to greater harm. At present, there are relevant standards and research on high-voltage ripple of components
abroad, but there is relatively little research and standards in China. On the other hand, there is relatively little
research on high-voltage ripple test at the vehicle level both domestically and internationally. This paper
analyzes the causes of high-voltage ripple in pure electric vehicles, and based on this, designs a multi
condition high-voltage ripple test scheme. Through test data and theoretical analysis, the multi condition test
scheme is further optimized, and two vehicle models are tested. The test results show that the optimized multi

condition high-voltage ripple test scheme can help test engineers locate the worst-case of the vehicle faster
and more accurately.
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Figure 1. Ripple diagram (a) low frequency ripple (b) high frequency ripple
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Figure 2. Schematic diagram of high-voltage architecture for electric vehicles
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Table 1. Multi condition high-voltage ripple test scheme one
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Figure3. Bus voltage of Model 1: (a) under low-temperature DC charging+PTC heating conditions; (b) Under high-temperature DC charging

and compressor cooling conditions
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Figure4. Bus voltage of Model 1: (a) under low-temperature AC charging+PTC heating conditions; (b) Under high-temperature AC charging
and compressor cooling conditions
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Figure5. Bus voltage of Model 1: (a) 60km/h constant speed; (b) 0-60km/h acceleration; (c) 60-0km/h deceleration
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Table 2. Multi condition high-voltage ripple test scheme two
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Table 3. Test results of high-voltage ripple under multiple operating conditions for Model 2

RIFH NS TASESUEMRER

IR T BOK B RS0 BRI (B (V) ARG (i A5 1) B AT ARV BRI 5 i A3
0-60km/h Jii% 11.917 2.106 19.475kHz
80-120km/h Jii1i 15.347 0.409 8.159kHz
120-80km/h Y% 3.363 0.129 7.593kHz
60-0km/h 3% 2.498 0.079 19.475kHz
IR ELIAL 78 FLAPTC il 1.268 0.014 30.588Hz
UL LI 7 LR AR AL 74 4213 0.037 23.854kHz

Table 4. Test results of high-voltage ripple under multiple operating conditions for Model 3
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IR ELIAL 78 FLAPTC il 1.231 0.010 29.219Hz
eI, ELIAL 7S L R AR LA 74 6.221 0.059 33.96kHz
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Figure6. Bus voltage of model 2: (a) 0-60km/h acceleration; (b) 80-120km/h acceleration
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Figure7. Bus voltage of model 2: (a)120-80km/h deceleration; (b)60-0km/h deceleration
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Figure8. Bus voltage of model 2: (a)low temperature DC charging+PTC heating; (b)high temperature DC charging+compressor cooling
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Figure9. Bus voltage of model 3: (a)0-60km/h acceleration; (b)80-120km/h acceleration
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INFATS & SAE-C/STC Conference in Guangzhou, November 7-9, 2024



(a) (b)

Figurel0. Bus voltage of model 3: (a)120-80km/h deceleration; (b)60-0km/h deceleration
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Figurell. Bus voltage of model 3: (a) low temperature DC charging+PTC heating; (b) high temperature DC charging+compressor cooling
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