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The goal: 

VGI = Area of research​ 
​ 
V1G = Normal Charging 

 (Dumb or Smart) 

 (Normal or Controlled) 

 

V2G = Bi-directional charging 

  



The Challenge 

High TRL level on V2G​ 
​ 
But - VGI is more than V2G 

 

And - Standards lack essential 

informational objects for V2G/VGI 

  



State-Of-The-Art (1947) 



50% 

25% 

22% 

3% 

V2G ready 

AC DC (Uni) CHAdeMO CHAdeMO 2.0

The EV’s 



The Grid Keys 

Needed for all interfaces: 

• Power set point  

 (P/Q pr. sec) 

• SoC 

• ID 

• Battery Size 

• Performance 

indicators 

Controllability 

 

Observability 

 

Performance 



The Control 

VSL 

Grid Keys 



The GAP  (Standards)  

Link EV-EVSE 

Information 

object 

IEC 

61851 

IEC 

15118 

CHAdeMO 

Power Set 

point 

+ + + 

Activation 

time 

<3s <60s <1s 

V2G - + + 

Reactive 

Power Set 

point 

- + - 

SoC - + + 

EV ID - + - 

Battery size - - - 

Vehicle status + + + 

(Performance 

indicators) 
- - - 

Needed for all standards: 

• Power set point  

 (P/Q pr. sec) 

• SoC 

• ID 

• Battery Size 

• Performance 

indicators 



Aggregator 
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The Set up 



The Grid Keys test (Performance) 

Performance evaluation 

Name Description Unit 

Bi-directionality Support of 

bidirectional 

powerflow 

+/- 

 

Set point granularity Supported 

setpoint 

througout the 

power range 

[W] 

 

Activation time Time between 

setpoint request  

and change in 

active power. 

[s] 

Ramping rate (Up) Supported rate of 

change in power 

(increase) 

[W/s] 

 

Ramping rate (Down) Supported rate of 

change in power 

(decrease) 

[W/s] 

Set point accuracy Difference 

between required 

and delivered 

response 

[W] 

Set point precision Variation of the 

delivered 

response 

[W] 

1 

2 

3 

4 

5 

6 

7 

Active 

power 

Smooth control signal 

Step response 

[W] 

1 

2 

Active power test pattern 

P
o

w
e
r(W

) 



Aggregator 
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The Latency 

2-4s 

6s 0-2s 



The Recommendations (Performance) 

Name Description Unit Target 

(First draft) 

Results 

EV 

Results 

EVSE 

Bi-directionality Support of bidirectional 

powerflow 

+/- 

 
Yes OK OK 

Set point granularity Supported setpoint 

througout the power 

range 

[W] 

 
< 1 kW ~0 W 1 kW 

Activation time Time between setpoint 

request  and change in 

active power. 

[s] < 10 s 

< 1 s 

< 100ms 

~ 3s (AC) 

~ 0-2s (DC) 

6s (Parker control) 

2-4s (Direct control) 

~50 ms (Communication) 

Ramping rate (Up) Supported rate of 

change in power 

(increase) 

[W/s] 

 
> 10 kW/s 

> 1 kW/s 

>10 kW/s  

2 kW/s 

Ramping rate (Down) Supported rate of 

change in power 

(decrease) 

[W/s] > 10 kW/s 

> 1 kW/s 

>10 kW/s 

 

 

2 kW/s 

Set point accuracy Difference between 

required and delivered 

response 

[W] < 1 kW 

< 500 W 

~0 W ~400 W 

Set point precision Variation of the 

delivered response 

[W] < 1 kW 

< 500 W 

~0 W ~400 W 



The Recommendations (Standards) 

Needed for all interfaces: 

Power set point (P/Q pr. sec), SoC, ID, Battery Size, Performance indicators 



The Summery 

1. The V1G/V2G Technology works 

2. EV/EVSE’s with CHAdeMO 2.0 are V2G ready 

3. VGI is more than simple V2G 

4. The standards needs the Grid Keys Recommendations. 

5. All EV’s and EVSE’s can be VGI ready 
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The End 
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Thank you! 

Have a great summit. 



Parker 
Demonstration 

Thomas Meier Sørensen 

Project Officer at PowerLabDK 
 



The 5 VGI control options 

GRID SERVICE TECH. MARKET 

ENEL DC 

PWM 

NUVVE 

DTU patent 

V2G-DC 

V1G-DC 

V1G-AC 

GIV-AC 

V1G-AC 

V2G-AC 

EVSE EV 

CABLE 



The Parker reference setup 



The Grid Keys test (Performance) 

Performance evaluation 

Name Description Unit 

Bi-directionality Support of 

bidirectional 

powerflow 

+/- 

 

Set point granularity Supported 

setpoint 

througout the 

power range 

[W] 

 

Activation time Time between 

setpoint request  

and change in 

active power. 

[s] 

Ramping rate (Up) Supported rate of 

change in power 

(increase) 

[W/s] 

 

Ramping rate (Down) Supported rate of 

change in power 

(decrease) 

[W/s] 

Set point accuracy Difference 

between required 

and delivered 

response 

[W] 

Set point precision Variation of the 

delivered 

response 

[W] 

1 

2 

3 

4 

5 

6 

7 

Active 

power 

Smooth control signal 

Step response 

[W] 

Active power test pattern 

P
o

w
e
r(W

) 



Thank you! 

Have a great summit. 



The results 

  V1GAC  V2GAC DC V2GDC GIVDC GIVAC 

Controlled 

Charging IEC61851 CHAdeMO 2.0 Grid Keys 

 

Grid Keys 

Leaf ok   ok ok 

Evalia ok   ok ok 

Ion ok   ok ok 

Outlander ok   ok ok 

Berlingo ok   ok   

DTU-C1 ok (ok)     

DTU AC-charger ok ok     (ok) 

ENEL DC-charger ok   ok ok (ok) 



CHAdeMO vs. CCS  



The GAP – more details  
Link EV-EVSE EVSE-CPO CPO-Agg EVSE-Agg 

Information 

object 

IEC 

61851 

IEC 

15118 

CHAdeMO OCPP 1.6 OCPP 2.0 OpenADR OSCP IEC 61850-

90-8 

Active 

Power 

Control 

+ + + + + + + + 

Reactive 

Power 

Control 

- + - - ? + + ? 

V2G - + + - ? + - ? 

SOC - + + - ? + - ? 

Activation 

time 

<3s <60s <1s - - - - - 

EV ID - + - - ? - - ? 

Vehicle 

status 

+ + + + + - - ? 

EVSE ID NA + + + + + 

Grid ID - ? ? + + 

Standards for all 

interfaces 

ID 

SoC 

Battery Size 

Power set 

point  

(P/Q pr. 

sec) 



The PARKER protocol 

Standards for all interfaces 

ID 

SoC 

Battery Size 

Power set point (P/Q pr. sec) 



The Timeline 



The new ref. Arc. 



• Industry 

• Initiatives 

• Projects 



The program 


