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OVC-HEV  
vehicle family 1: different 𝑅𝑅𝐶𝐶𝐶𝐶𝐶𝐶  
vehicle family 2: identical 𝑅𝑅𝐶𝐶𝐶𝐶𝐶𝐶  
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2 OVC-HEV: Combined Approach 
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Evaluation of combined Approach for  
 
Vehicles:  
1x best-case vehicle,  
1x worst-case vehicle,  
3x  custom vehicles 
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3 OVC-HEV: Combined Approach 
Considered parameters 

19.06.2015 

1. CO2,CD   
2. CO2,CS   
3. CO2,weighted   
4. AER    
5. EAER   
6. RCDa    
7. ECCD   
8. ECweighted   
9. EC    
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4 OVC-HEV: Combined Approach 
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Charge-Sustaining Test: 

Charge-Depleting Test: 

Mit n ist der transiente Zyklus benannt 
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5 OVC-HEV: Combined Approach 

19.06.2015 

Results 
 

Combined Approach vs Simulation 
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OVC-HEV vehicle family 1: simulation results 
RCDC: different  (𝑛𝑛𝑇𝑇𝑇𝑇𝑇𝑇 = 𝑛𝑛𝑇𝑇𝑇𝑇𝑇𝑇 - 1) 
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19.06.2015 

OVC-HEV vehicle family 1: simulation results 
RCDC: different  (𝑛𝑛𝑇𝑇𝑇𝑇𝑇𝑇 = 𝑛𝑛𝑇𝑇𝑇𝑇𝑇𝑇 - 1) 



Aggregate 
Aggregatemanagement 
 

OVC-HEV -  Combined Approach 

EAMG 

8 

19.06.2015 
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OVC-HEV vehicle family 2: CA vs simulation 
RCDC: identical (𝑛𝑛𝑇𝑇𝑇𝑇𝑇𝑇 = 𝑛𝑛𝑇𝑇𝑇𝑇𝐿𝐿) 
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OVC-HEV vehicle family 2: CA vs simulation 
RCDC: identical (𝑛𝑛𝑇𝑇𝑇𝑇𝑇𝑇 = 𝑛𝑛𝑇𝑇𝑇𝑇𝐿𝐿) 
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OVC-HEV vehicle family 2: CA vs simulation 
RCDC: identical (𝑛𝑛𝑇𝑇𝑇𝑇𝑇𝑇 = 𝑛𝑛𝑇𝑇𝑇𝑇𝐿𝐿) 
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11 OVC-HEV vehicle family 2: CA 

19.06.2015 

Results 
 

AERCity: Simulation vs. Calculation 



Aggregate 
Aggregatemanagement 
 

OVC-HEV -  Combined Approach 

EAMG 

12 OVC-HEV vehicle family 2: Simulationsergebnisse 
AER City: „Simulation“ versus „Calculation (averaged/weighted)“ 
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13 OVC-HEV vehicle family 2: CA 
Phase specific values 

19.06.2015 

Results 
 

Simulation: Phase spezific 
(excluding transistion cycle) 

 
Case 1 (vehicle family 1): First engine start at SOCmin (different 𝑅𝑅𝐶𝐶𝐶𝐶𝐶𝐶) 
Case 2 (vehicle family 2): First engine start at SOCmin (same 𝑅𝑅𝐶𝐶𝐶𝐶𝐶𝐶) 
Case 3 (vehicle family 2): First engine start at v > 85 km/h in cycle 1 
Case 4 (vehicle family 2): First engine start at v > 85 km/h in cycle 2 
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14 OVC-HEV vehicle family 1: phase specific values 
Results: Case 1 (first engine start at SOCmin), different 𝑅𝑅𝐶𝐶𝐶𝐶𝐶𝐶 

19.06.2015 

• 𝑅𝑅𝐶𝐶𝐶𝐶𝐶𝐶,𝑚𝑚 = 𝑈𝑈𝑈𝑈𝑈𝑈
𝐸𝐸𝐸𝐸𝐶𝐶𝐶𝐶,𝑚𝑚

• 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑚𝑚 = 𝐶𝐶𝐶𝐶2,𝐶𝐶𝐶𝐶,𝑚𝑚
−𝐶𝐶𝐶𝐶2,𝐶𝐶𝐶𝐶,𝑎𝑎𝑎𝑎𝑎𝑎,𝑚𝑚

𝐶𝐶𝐶𝐶2,𝐶𝐶𝐶𝐶,𝑚𝑚
∗  𝑅𝑅𝐶𝐶𝐶𝐶𝐶𝐶,𝑚𝑚

• 𝐸𝐸𝐸𝐸𝑚𝑚 = 𝐸𝐸𝐴𝐴𝐴𝐴
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑚𝑚
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15 OVC-HEV vehicle family 2: phase specific values 
Results: Case 2 (first engine start at SOCmin), same 𝑅𝑅𝐶𝐶𝐶𝐶𝐶𝐶 
  
 

19.06.2015 

• 𝑅𝑅𝐶𝐶𝐶𝐶𝐶𝐶,𝑚𝑚 = 𝑈𝑈𝑈𝑈𝑈𝑈
𝐸𝐸𝐸𝐸𝐶𝐶𝐶𝐶,𝑚𝑚

 
 

• 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑚𝑚 = 𝐶𝐶𝐶𝐶2,𝐶𝐶𝐶𝐶,𝑚𝑚
−𝐶𝐶𝐶𝐶2,𝐶𝐶𝐶𝐶,𝑎𝑎𝑎𝑎𝑎𝑎,𝑚𝑚

𝐶𝐶𝐶𝐶2,𝐶𝐶𝐶𝐶,𝑚𝑚
∗  𝑅𝑅𝐶𝐶𝐶𝐶𝐶𝐶,𝑚𝑚   

 

• 𝐸𝐸𝐸𝐸𝑚𝑚 =  𝐸𝐸𝐴𝐴𝐴𝐴
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑚𝑚

 

Low 

Middle 
High 

xHigh 

best-case  

worst-case custom 

Fahrzeuge 



Aggregate 
Aggregatemanagement 
 

OVC-HEV -  Combined Approach 

EAMG 

16 OVC-HEV vehicle family 2: phase specific values 
Results: Case 3 (first engine start at v > 85 km/h in cycle 1), same 𝑅𝑅𝐶𝐶𝐶𝐶𝐶𝐶 

19.06.2015 

• 𝑅𝑅𝐶𝐶𝐶𝐶𝐶𝐶,𝑚𝑚 = 𝑈𝑈𝑈𝑈𝑈𝑈
𝐸𝐸𝐸𝐸𝐶𝐶𝐶𝐶,𝑚𝑚

 
 

• 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑚𝑚 = 𝐶𝐶𝐶𝐶2,𝐶𝐶𝐶𝐶,𝑚𝑚
−𝐶𝐶𝐶𝐶2,𝐶𝐶𝐶𝐶,𝑎𝑎𝑎𝑎𝑎𝑎,𝑚𝑚

𝐶𝐶𝐶𝐶2,𝐶𝐶𝐶𝐶,𝑚𝑚
∗  𝑅𝑅𝐶𝐶𝐶𝐶𝐶𝐶,𝑚𝑚   

 

• 𝐸𝐸𝐸𝐸𝑚𝑚 =  𝐸𝐸𝐴𝐴𝐴𝐴
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑚𝑚
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17 OVC-HEV vehicle family 2: phase specific values 
Results: case 4 (first engine start at v > 85 km/h in cycle 2), same 𝑅𝑅𝐶𝐶𝐶𝐶𝐶𝐶 

19.06.2015 

• 𝑅𝑅𝐶𝐶𝐶𝐶𝐶𝐶,𝑚𝑚 = 𝑈𝑈𝑈𝑈𝑈𝑈
𝐸𝐸𝐸𝐸𝐶𝐶𝐶𝐶,𝑚𝑚

 
 

• 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑚𝑚 = 𝐶𝐶𝐶𝐶2,𝐶𝐶𝐶𝐶,𝑚𝑚
−𝐶𝐶𝐶𝐶2,𝐶𝐶𝐶𝐶,𝑎𝑎𝑎𝑎𝑎𝑎,𝑚𝑚

𝐶𝐶𝐶𝐶2,𝐶𝐶𝐶𝐶,𝑚𝑚
∗  𝑅𝑅𝐶𝐶𝐶𝐶𝐶𝐶,𝑚𝑚   

 

• 𝐸𝐸𝐸𝐸𝑚𝑚 =  𝐸𝐸𝐴𝐴𝐴𝐴
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑚𝑚
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