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1. INTRODUCTION

COMPANY APPROACH
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1. INTRODUCTION

SCOPE POLICY BACKGROUND

• California leading innovator in energy policy

• Transportation resposible for 38% GHG emissions

• Implementing clean transportation policies crucial 

• Executive order B-48-18 Jan 2018

1.5 million ZEVs on California’s roadways by 2025 and 
5 million by 2030

• Senate Bill 100 (DeLeon) 2018

Mandates 60% of Renewable Portfolio Standard by 
2030 and 100% by 2045
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1. INTRODUCTION

SCOPE

WHY NOT USE BEVs TO REDUCE THE RESIDENTIAL LOAD?

kW

DUCK CURVE
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2. CONTRIBUTIONS

MODEL ACCOMPLISHMENT

• Functional V2G model for the

evaluation of the viability of V2G 

scenarios

• Algorithms and profound methodology

to provide a thorough analysis

• % Battery withdrawn

• Discharge rule 

OUTPUTS
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3. METHODOLOGY
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3. METHODOLOGY

INPUT DATA
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3. METHODOLOGY
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3. METHODOLOGY

INPUT DATA

• 2030 CEC EVs estimations

• 2030 V2G chargers 

assumption

• Provided by the US Federal 

Highway Administration
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3. METHODOLOGY

EQUATIONS

V2G charger load factor

Avg % discharged

OUTPUTS
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3. METHODOLOGY

C
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4. CASES OF STUDY & RESULTS

CASE 1: 10% PEAK LOAD DECREASE

Any peak load decrease value
can be chosen. 
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4. CASES OF STUDY & RESULTS

CASE 2: PEAK LOAD DECREASE MAXIMIZED

Battery withdrawn < 30% 
Discharge rule  <  1

Determine the limits of the technology
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4. CASES OF STUDY & RESULTS

CASE 1: 10% PEAK LOAD DECREASE CASE 2: PEAK LOAD DECREASE MAXIMIZED

Residential distribution %

Circuits 278 & 320 Circuits 41 & 445 

• Peak load decrease values varying from 14-

22%. 

• % Battery withdrawn constrain reached 

• Peak load decrease in 445 minimum: V2G 

challenge

• Circuits 41 & 445 similar residential % and 

battery depletion

• Highest discharge rule for Circuit 445

•  

•  
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4. CASES OF STUDY & RESULTS

CASE 1: 10% PEAK LOAD DECREASE CASE 2: PEAK LOAD DECREASE MAXIMIZED
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5. CONCLUSION

• Proved that Bidirectional EVs can substitute grid upgrades 

• Significant contribution to the field of sustainable energy and transportation

• Versatile model that empowers users to study and evaluate the viability of V2G scenarios

• Study how the characteristic of distribution lines affect the V2G simulation

• Analyze the implications on EVs and V2G chargers while discharging energy to the grid
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