
VCA, 1 Eastgate Office Centre, 
Eastgate Road, Bristol, BS5 6XX, United Kingdom 
enquiries@vca.gov.uk  | 
www.vehicle-certification-agency.gov.uk | 
+44(0) 300 330 5797

Decision Number:  
2022/539054-VCA Issue: 3 

This document shall not be reproduced except in full, without 
written approval of the Vehicle Certification Agency. 

PTG011 - Revision 3 Page 1 of 3 

Official Decision – Eco-Innovation Approved 
Legislation 

Statutory Instruments 2019 no. 550, The Road Vehicle Emission Performance Standards (Cars 
and Vans) (Amendment) (EU Exit) Regulations 2019. 
(In particular: Amendment of Commission Implementing Regulation (EU) No 725/2011 and 
427/2014) 

Details 

Reason for Record: Application approved 

Application Details 

Applicant Name and Address: ACEA, Rond-Point Schuman 6, 1040 Brussels, 
Belgium (formerly: Avenue des Nerviens 85, B- 1040 
Brussels, Belgium) 

Application Title/Description: 12V efficient charging through intelligent control of 
hybrid vehicle recuperated kinetic energy for 
use in hybrid powered passenger cars (M1) and light 
commercial vehicles (N1) 

Date submitted: 12/07/2021 

Assessment Details 

Assessment Number: EOX539054 
Date of Assessment Completion: 12/09/2022 

Conclusion 

The above-mentioned Application was assessed by the Vehicle Certification Agency in accordance 
with the above-mentioned legislation and was found to comply in all respects.  

As of the date below, this Official Decision, and its Annexes, may allow manufacturers to benefit 
from a reduction of its average specific CO2 emissions in the United Kingdom, by means of the CO2 
savings from the use of the innovative technology approved by this Official Decision. This shall be 
done in accordance with the above-mentioned legislation and shall reference this Decision in the 
application for a GB type-approval for the vehicles concerned. 

Signature: 

C McCABE 
Chief Technical and Statutory Operations Officer 

Date: 
 

12/09/2022 
Assigned eco innovation code for UK: 99 

UK 
Approval 
Authority

16-Dec-22
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Information regarding Certification of CO2 Savings 

 
1. A manufacturer may apply to VCA for certification of the CO2 savings in the UK from the 

use of the innovative technology by reference to this Decision. 
 

2. The manufacturer shall ensure that the application for the certification is accompanied by a 
verification report from an independent and certified body confirming that the technology 
conforms to the intended scope of the approved eco-innovation and meets any relevant 
technical requirements as set out in the Annexes.  

 
3. the manufacturer shall ensure that the certified CO2 savings and the eco-innovation code 

are recorded in the certificate of conformity of the vehicles concerned. 
 

4. VCA shall ensure that CO2 savings achieved from the use of the innovative technology 
have been determined using the methodology set out in the Annexes.  

 
5. Where a manufacturer applies for the certification of the CO2 savings for more than one 

type of this innovative technology in relation to one vehicle version, VCA shall determine 
which of those tested delivers the lowest CO2 savings. That value shall be used for the 
purpose of paragraph 6.  

 
6. VCA shall record the certified CO2 savings calculated in accordance with the approved 

methodology (with the quantified uncertainty subtracted from the total savings to be 
certified) and the eco-innovation code referred to in this Decision in the relevant type-
approval documentation.  
 

7. In the case pre-defined CO2 savings determined in accordance with Article 4(2)(ea) of 
Retained Implementing Regulation (EU) No 725/2011 and 427/2014, the relevant pre-
defined savings value may be entered directly into the type approval documentation, 
provided that VCA is in a position to confirm that the vehicle is fitted with the technology in 
accordance with the specifications of this Decision. 

 
8. VCA shall record all the elements considered for the certification in a test report and keep 

that together with the verification report referred to in paragraph 2.  
 

9. VCA shall only certify CO2 savings from the use of the innovative technology if it finds that 
the technology conforms with this Decision, and if the CO2 savings determined in 
accordance with paragraph 6 are 0,5 g CO2/km or higher, as specified in Article 9(1)(b) of 
Retained Implementing Regulation (EU) No 725/2011 in the case of passenger cars, or in 
Article 9(1)(b) of Retained Implementing Regulation (EU) No 427/2014 in the case of light 
commercial vehicles. 

10.  
  

  
UK 
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Authority

16-Dec-22
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Annexes  
  
  
 Title Number of pages 
Annex I 12VPS APPLICATION UK_FINAL v1.75  

(REDACTED for clarity and confidentiality) 
19 

Annex II SD_04_ACEA_12VPS_Calculation_tool v6_14 1 
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Fill in values
Source Item Value Unit Note 12V GeneraTorqueShifDCDC EI FnEnergy lossRCB Regen N/A Sum (Constant)
Vehicle Definition Engine type (Diesel:0; Petrol: 1) 0 / Assume all pressure‐charged
Baseline Definition Baseline alternator setting 2 / 0: conventional alternator; 1: SEG/Ford 48V alternator; 2: OEM verified measurement Base ‐ Charge  175 0 0 77.95 0 0 190.217
Component Test Eff_BISG 0.80 / Measured by OEM, Supplier or from 48V Eff Gen+DCDC Eco‐Innovation value (Report No. GB19080074 REV01). Base ‐ Recup 0 #DIV/0! 0 #DIV/0! 0 #DIV/0! #DIV/0!
Type Approval Test E_ele_TorqueShift 0 Wh measured at BISG using current clamp (ave of the three tests). 64.8 69.9 73 EI ‐ Charge 0.00 0 0 0.00 0 0 190.217
Type Approval Test E_ele_ActiveCharging 0 Wh measured at BISG using current clamp (ave of the three tests). 104.2 109.9 110.6 EI ‐ Recup 0 0.0 175.00 15.22 0 0 190.217
Type Approval Test E_ele_Recup_total 0 Wh measured at BISG using current clamp ‐ not all available to TS and DCDC function (ave of the three tests). 429.4 433.8 431.5 190.217
Type Approval Test E_batt_RCB 0 Wh measured at battery ‐ 12V battery RCB also included here: most conservative. If increase, larger EI benefit in TA, if decrease, total regen reduced. 23.2 27.1 20.9 190.217
Type Approval Test Time_engine_rotating 0 sec. From test data post processing (ave of the three tests). 1627.9 1605.2 1605.4 Base ‐ Charge 375 0 0 167.03 0 0 190.217
Type Approval Test Time_recuperating 0 sec. From test data post processing (ave of the three tests). 422 412.8 410.8 Base ‐ Recup 0 #DIV/0! 0 #DIV/0! 0 #DIV/0! #DIV/0!
MC test Max_E_ele_TorqueShift_750W 0.00 Wh From test data post processing (ave of the three 400W tests). 7.4 7.4 7.3 EI ‐ Charge 200.00 0 0 71.74 0 0 190.217

ACEA anonymous data
Max_E_ele_TorqueShift_750W 
(ACEA CR) 0.00 Wh Ele_TorqueShift * CR (which is from test data of ACEA members ‐ mean TS seen in 750W condition for all  vehicles tested) ‐ similar to Bosch restart energy test campaign. 2.778 2.968 2.785 EI ‐  Recup 0 0.00 175.00 15.22 0 0.0 190.217

2.111 2.242 2.022
WLTC Time 1800 sec.
WLTC Distance 23.266 km
Technical Guideline Eff_alternator 0.74 / 0.67: conventional alternator; 0.782: SEG/Ford 48V alternator; or enter OEM verified measurement
Technical Guideline Eff_12V_Batt 0.94 /
Technical Guideline Eff_DCDC 0.92 / TG = 0.92; Verified OEM value can be used (52V to 14.3V as per Eco‐Inovation 2020/1167)
Technical Guideline Willans factor 0.22 l/kWh Diesel: 0.22; Petrol: 0.28
Technical Guideline CO2 conversion 2640 g/l Diesel: 2640; Petrol: 2330
Technical Guideline Type Approval 12V load 350 W
Technical Guideline Real World 12V load 750 W +400W from TA

Baseline Eco innovation
UF ‐ Engine rotating 0.00 / Rotating time/total time
UF ‐ Engine stopped 1.00 / Stopped time/total time
UF ‐ recuperation #DIV/0! / Recuperating time/Rotating time

E_ele_12V_TA 175 Wh 12V load total energy during 1800s cycle in type approval condition
E_ele_12V_RW 375 Wh 12V load total energy during 1800s cycle in real world condition

E_mech_TA_base_eng_rot 0.00 Wh Mechanical Energy consumed to support 12V load when engine is rotating.
E_mech_TA_base_eng_rot_loss 0.00 Wh Loss of energy at alternator supporting 12V load when engine is rotating.
E_mech_TA_base_eng_stop 252.95 Wh When engine is stopped, 12V load is supported from 12V battery, ultimately from alternator.
E_mech_TA_base_eng_stop_loss 77.95 Wh Loss of energy at alternator and 12V battery supporting the 12V load when engine is stopped.
CO2_TA_base_12V 6.3 g/km CO2 from fuel burnt to support 12V load.
E_mech_RW_base_eng_rot 0.00 Wh Mechanical Energy consumed to support 12V load when engine is rotating.
E_mech_RW_base_eng_rot_loss 0.00 Wh Loss of energy at alternator supporting 12V load when engine is rotating.
E_mech_RW_base_eng_stop 542.03 Wh When engine is stopped, 12V load is supported from 12V battery, ultimately from alternator.
E_mech_RW_base_eng_stop_loss 167.03 Wh Loss of energy at alternator and 12V battery supporting the 12V load when engine is stopped.
CO2_RW_base_12V 13.5 g/km CO2 from fuel burnt to support 12V load.

E_mech_TA_EI_ActiveCharging 0.00 Wh Mechanical energy consumed to achieve the measured active charging.
E_TA_EI_ActiveCharging_loss 0.00 Wh Loss of energy at BISG due to active charging.
E_ele_TA_EI_DCDC 190.22 Wh DCDC energy (48V) needed to support 12V load together with measured active charging energy.
E_ele_TA_EI_DCDC_loss 15.22 Wh Energy loss at DCDC.
E_ele_TA_EI_recup_available 190.22 Wh Total recuperated energy that is available for torqueshift, DCDC, 48V battery charging. Conservative compared to test data BISG measured recuperated energy.
CO2_TA_EI_AC 0.0 g/km CO2 from fuel burnt for active charging
E_mech_TA_EI_TorqueShift 0.0 Wh Mechanical energy saved due to torqueshift
CO2_TA_EI_TS 0.0 g/km CO2 saved due to torqueshift

E_mech_TA_recup_not_available #DIV/0! Wh Alternator runs constantly, recuperated energy is reduced, as a percentage of recup time of rotate time.
E_ele_TA_base_TS #DIV/0! Wh Remaining recup energy are available only for torque shift.
E_mech_TA_base_TS #DIV/0! Wh Mechanical energy saved due to torqueshift
E_TA_base_TS_loss #DIV/0! Wh Energy loss at BISG.
CO2_TA_base_TS #DIV/0! g/km CO2 saved due to torqueshift
E_mech_RW_recup_not_available #DIV/0! Wh Alternator runs constantly, recuperated energy is reduced, as a percentage of recup time of rotate time.
E_ele_RW_base_TS #DIV/0! Wh Remaining recup energy are available only for torque shift.
E_mech_RW_base_TS #DIV/0! Wh Mechanical energy saved due to torqueshift
E_RW_base_TS_loss #DIV/0! Wh Energy loss at BISG.
CO2_RW_base_TS #DIV/0! g/km CO2 saved due to torqueshift

E_ele_RW_EI_TS 0.00 Wh Uses "E_ele_TorqueShift_750W * ACEA TorqueShift Conservative Ratio" for simplified calcualtion method. (If the full test method is used, change cell D65 to take the value from cell D13)
E_mech_RW_EI_TS 0.00 Wh Mechanical energy saved due to torqueshift
E_RW_EI_TS_loss 0.00 Wh Energy loss at BISG.
CO2_RW_EI_TS 0.0 g/km CO2 saved due to torqueshift
E_ele_RW_EI_DCDC 190.22 Wh Remaining recup energy are available for DCDC (48V)
E_ele_RW_EI_DCDC_loss 15.22 Wh Energy loss at DCDC when recup energy supports 12V load.
E_ele_RW_EI_AC 200.00 Wh Remaining 12V load needs to be supported by active charging.
E_RW_EI_AC_loss 71.74 Wh Energy loss at BISG and DCDC when active charging.
E_mech_RW_EI_AC 271.74 Wh Mechanical energy consumed to achieve the calculated active charging energy.
CO2_RW_EI_AC 6.8 g/km CO2 from fuel burnt for active charging.

CO2_TA_base #DIV/0! g/km CO2 balance considering charging and torqueshift
CO2_RW_base #DIV/0! g/km CO2 balance considering charging and torqueshift
CO2_TA_EI 0.0 g/km CO2 balance considering charging and torqueshift
CO2_RW_EI 6.8 g/km CO2 balance considering charging and torqueshift

CO2_benefit_final #DIV/0! g/km

Synthesized 0.000
Synthesized ‐ consider engine start stop #DIV/0!

C_CO2‐S_CO2 = #DIV/0! g/km Green if >=0.5g/km

Uncertainty Analysis ‐ SCO2, to be applied to CCO2 and compared to Minimum Threshold for EI
MT 0.5 g/km From Technical Guideline

C_co2 #DIV/0! g/km from calculation steps above
Sco2 threshold 30 % From Technical Guideline
n 3 number of samples for MC
v 46.5 km/h Average speed over WLTC
k 1.063829787 start/stop generation factor
CR 45% From ACEA Survey (3 OEM mean conservative value)

Considered Variables with statistical uncertainty due to measurement Test output data
T_rotate 0.000 s Engine rotating duration (average of three tests) 1 2 3

S_T_rotate 0.000 s stdev of T_rotate 0 0 0
T_recup 0.000 s Vehicle Energy Recuperation duration (average of three tests)
S_T_recup 0.000 s stdev of T_recup 0 0 0
Eff_MG 0.800 Efficiency of Motor Generator (48MG+DCDC report)

OEM S_Eff_MG 0.010 stdev of Efficiency of Motor Generator (48MG+DCDC report)
Eff_DCDC 0.920 Efficiency of DCDC Converter (48MG+DCDC report)

OEM S_Eff_DCDC 0.008 stdev of Efficiency of DCDC Converter (48MG+DCDC report)
Y 0.000 Wh Torque Assist / Shift Energy (average of three TA tests)
S_Y 0.000 Wh stdev of Torque Assist / Shift Energy 0 0 0
Z 0.000 Wh REESS charge balance (E_batt_RCB)  (average of three tests)
S_Z 0.000 Wh stdev of REESS charge balance 0 0 0

3xOEM (min 3 values eachCR 0.450 y=Y x CR, where CR is conservative ratio of RW torque assist / TA torque assist, from ACEA Survey (based on mean + 1 stdev)
S_CR N/A From ACEA Survey ‐ but conservative value selected 0.45
y 0.000 Wh y=Y x CR
S_y 0.000 Wh 0.000 0.000 0.000

S_CO2 Calculation steps
(Vpe*CF)/(0.5hr*v) 0.024980645
(dCO2/dT_rotate * S_T_rotate)^2 #DIV/0! Sensitivity to T_rotate
(dCO2/dT_recup*S_T_recup)^2 #DIV/0! Sensitivity to T_recup
(dCO2/dEff_MG*S_Eff_MG)^2 0.047007936 Sensitivity to Eff_MG
(dCO2/dEff_DCDC*S_Eff_DCDC)^2 #DIV/0! Sensitivity to Eff_DCDC
(dCO2/dY*S_Y)^2 0 Sensitivity to Y (torque assist / shift)
(dCO2/dZ*S_Z)^2 0 Sensitivity to Z (overall charge balance)

Final S_CO2
SCO2 #DIV/0! Green if <= 30% C_CO2
30% of C_CO2 #DIV/0!

User inputs

Calculation steps ‐ RW TS model/AC calculation of EI

Calculation steps ‐ Final CO2 numbers

Final EI benefit

Calculation steps ‐ TA testing of EI

Calculation steps ‐ Baseline Torque Shift in TA and RW

Fixed inputs

Calculation steps ‐ Usage factors

Calculation steps ‐ 12V load energy

Calculation steps ‐ Baseline in TA and RW

0

100

200

300

400

500

600

Base ‐ Charge Base ‐ Recup EI ‐ Charge EI ‐ Recup Base ‐ Charge Base ‐ Recup EI ‐ Charge EI ‐  Recup

En
er
gy
 ‐
W
h

ACEA 12VPS EI Application

12V Generate Fn TorqueShift Fn DCDC EI Fn Energy loss RCB Regen N/A

TA Test

Type Approval Condition hot WLTC +400W Real‐World Condition hot WLTC

Baseline BaselineEco Innovation Eco Innovation

This value is the value returned 
by ACEA central which is the 
mean + one standard deviation 
(from 400W tests) of CR from 
three OEMs

ANNEX II  - please request this calculation tool from the Vehicle Certification Agency by emailing fleetaverage@vca.gov.uk
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