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Summary 

 

Next- generation hybrid vehicles (hybrid electric vehicles [HEVs], electric vehicles [EVs], plug-

in hybrid electric vehicles [PHEVs], and fuel cell vehicles [FCVs]) have been accounting for a 

growing share of total new vehicle sales over the years with the advancement of powertrain 

electrification. In recent years, although sales of EVs and PHEVs have been on the rise, HEVs 

still constitute the overwhelming majority of hybrid vehicle sales: of all the hybrid vehicles sold in 

2018, approximately 1,432,000 units were HEVs 29 times more than the 50,000 units that were 

either EVs, PHEVs, or FCVs (Source: Next Generation Vehicle Promotion Center). Considering 

that the average use life (lifespan) of vehicles is 12 to 15 years, there is expected to be a surge 

in the number of on- board batteries that will be recovered from scrapped HEVs in the coming 

years. 

Though on- board batteries will inevitably degrade with mileage, lithium- ion batteries (LiB) are 

known to undergo less degradation in HEVs than in EVs, and even relatively old batteries 

recovered from scrapped HEVs with significant mileage still retain a considerable amount of 

battery life. However, because LiBs almost never need to be replaced during the life cycle of 

HEVs, there is no demand for reusing them again as on- board batteries. Hence, it is necessary 

to explore other ways in which they can be reused. 

In light of these circumstances, this verification project aims to remanufacture LiBs recovered 

from HEVs into stationary products (i.e. products not for in- vehicle use) with the aim of reducing 

CO2 emissions. 

The following four issues must be resolved in order for LiBs recovered from scrapped HEVs to 

be reused. 

First, there is a need to transport recovered LiBs both safely and efficiently. While it would be 

most efficient t o transport the LiBs all at once, the presence of flammable organic solvents 

inside LiBs requires safety measures to be implemented in accordance with laws and regulations 

such as fire safety laws (Fire Service Act) when the LiBs are stored or transported in large 

quantities. As reducing the quantity of LiBs transported at once would lead to higher 

transportation costs and greater CO2 emissions, it is necessary to develop a safe and efficient 

method of transportation through utilizing strategies such as freight consolidation. 

Second, there is a need to determine the varying levels of degradation of the recovered LiBs 

and to set standards for selecting LiBs suitable for reuse. Unlike new LiBs, recovered LiBs from 

scrapped HEVs can be expected to perform at different levels depending on factors such as 

mileage, usage time, usage methods, usage environment, etc. It is therefore necessary to 

determine what condition the recovered LiBs are in and to have a standard for determining 

whether they are reusable. In the verification project of the previous fiscal year, the varying 
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conditions of LiBs were determined and a criteria plan for sorting LiBs for reuse was drawn up. 

This fiscal year, efforts have been invested in the development of evaluation technology to sort 

recovered LiBs in a shorter time, according to the reuse sorting criteria of the previous fiscal 

year. 

Third, there is a need to develop technology for multiple recovered LiBs to be linked together 

and controlled to operate as a single stationary battery system. LiBs used in HEVs have smaller 

capacities compared to LiBs used in EVs, so they must regularly be charged from an external 

power source if they are to be used for non- vehicular functions. Hence, it is necessary to 

develop the technology needed not only to connect the LiBs to an external power source but 

also to interlink and control multiple LiBs together at once. In the verification project of the 

previous fiscal year, a verification was carried out to remanufacture a power storage system as 

an assisting power source of rapid EV chargers. This fiscal year, a verification was carried out to 

reduce power from the grid through assistance of the power storage system. Furthermore, a field 

test was conducted with the cooperation of Mitsui Shopping Park LaLaport and Ebina. 

Fourth, there is a need to formulate a business model for rapid EV chargers with a power 

storage function and to make it economically rational by producing stationary battery systems 

that utilize recovered LiBs. Current rapid EV chargers come with high installation and 

maintenance costs that cannot be recovered from user fees alone, and many are operated with 

the help of subsidies and taxes supplied by the state or municipalities. In view of this situation, in 

order to further boost the use of rapid EV chargers, it is necessary to formulate an economically 

rational system and business model that will not only reduce initial investment costs but also 

clarify the merits of using and owning rapid EV chargers with a power storage function. This 

fiscal year, in order to refine the business model, target customers have been narrowed down 

more specifically, the overall economic rationality of the system, including EVs as well as EV 

charges, was looked at further and the business model underwent further development. To 

popularize EV chargers and EVs, the issues are to expand the lineup of commercial EVs for 

companies and to popularize carsharing services for company- owned vehicles. 

The four issues above were examined in this verification project. The results are as follows. 

The calculation results of the life cycle assessment conducted as part of this verification project 

revealed an issue pertaining to the usage time of the LiBs after cases were compared where the 

rapid EV chargers with a power storage function are run using new LiBs and recovered LiBs. It 

was found that using recovered LiBs used for 6 years or longer will have a greater effect on 

reducing CO2 emissions than when new LiBs are used. It has also become evident that standby 

power for rapid EV chargers with a power storage function is an issue. In order to further reduce 

CO2 emissions, it is necessary to make improvements through energy- saving design. 

In addressing the first issue, vibration and impact tests and transportation tests were 

conducted to evaluate safe and efficient methods of transporting recovered LiBs. Improvements 
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were then made to make the method of transporting the LiBs more efficient and safer based on 

these tests. 

In addressing the second issue, a deterioration characteristic value of recovered LiBs was 

obtained by way of an accelerated aging test and a life prediction method constructed for 

estimating usage time with recovered LiBs. Determining the deterioration state of recovered 

LiBs by measuring the internal resistance instead of measuring the amount of stored power has 

now been made possible. 

In addressing the third issue, a field device equipped with a recovered LiB, of which the charge 

and discharge control system was verified, was designed and manufactured, and it was verified 

that power from the grid could be reduced through assistance of the power storage system. 

In addressing the fourth issue, a business model proposal was refined for utilizing recovered LiBs 

to manufacture rapid EV chargers with a power storage function. Target customers were given 

further consideration and it was verified that this business would be economically rational at the 

total cost including not only EV chargers but also EVs. 

Through examining aspects of the recovery method, the technology for controlling recovered 

LiBs, and the business model, this project verified the basic requirements for this business to be 

realized and also confirmed its positive effect on reducing CO2 emissions. 

Moving forward, in working towards realizing this business, it will be important to enhance fleet 

mobility services and lead the promotion of a shift to EVs by means of a consortium of multiple 

companies. It will be necessary to further promote recognition of the merits and social significance 

of using the recovered rapid EV chargers with a power storage function among users (i.e. EV 

users). Steps will also need to be taken by 2025 to develop the technology and production 

processes necessary for remanufacturing and to formulate a comprehensive business scheme that 

covers all aspects from the recovery process to sales and maintenance.  
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3- 11 3- 36 3- 6 2 37.39G

3 C 1( )

C 2( ) C 3( )

3 Triaxial( )  

 

3- 8 3- 5 (1 ) 

  Channel Description: G's msec m/s Filter Hz Max G's Min G's 

Ch1   Channel 1(160788A) 7.10 2.50 0.10 330.00 7.10 -4.95 

Ch2   Channel 2(160788A) 6.74 25.10 1.12 330.00 6.74 -4.14 

Ch3   Channel 3(160788A) 32.71 1.20 0.23 330.00 32.71 -26.66 

Triaxial  Vector Resultant Magnitude 32.91 5.60 4.34 None 32.91 0.03 

 

 

3- 33 3- 5 (1 ) 

3- 9 3- 6 (1 ) 

  Channel Description: G's msec m/s Filter Hz Max G's Min G's 

Ch1   Channel 1(160788A) 6.99 6.30 0.33 330.00 6.99 -5.59 

Ch2   Channel 2(160788A) 9.14 11.10 0.48 330.00 9.14 -4.67 

Ch3   Channel 3(160788A) 23.36 2.80 0.35 330.00 23.36 -5.80 

Triaxial  Vector Resultant Magnitude 24.31 22.20 3.28 None 24.31 0.07 
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3- 34 3- 6 (1 ) 

3- 10 3- 5 (2 ) 

  Channel Description: G's msec m/s Filter Hz Max G's Min G's 

Ch1   Channel 1(160788A) 8.60 4.60 0.21 330.00 8.60 -7.48 

Ch2   Channel 2(160788A) 7.22 4.20 0.15 330.00 7.22 -4.45 

Ch3   Channel 3(160788A) 18.82 1.10 0.12 330.00 18.82 -14.19 

Triaxial  Vector Resultant Magnitude 19.73 20.70 4.21 None 19.73 0.05 

 

3- 35 3- 5 (2 ) 

3- 11 3- 6 (2 ) 

  Channel Description: G's msec m/s Filter Hz Max G's Min G's 

Ch1   Channel 1(160788A) 7.08 4.90 0.16 330.00 7.08 -4.82 

Ch2   Channel 2(160788A) 12.18 6.40 0.39 330.00 12.18 -2.41 

Ch3   Channel 3(160788A) 37.16 1.50 0.76 330.00 37.16 -9.46 

Triaxial  Vector Resultant Magnitude 37.39 8.90 1.53 None 37.39 0.07 
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 3- 36 

3- 6 (2 ) 3- 12 2- 3  

  Channel Description: G's msec m/s Filter Hz Max G's Min G's 

Ch1   Channel 1(160788A) 1.84 1.90 0.01 330.00 1.84 -0.72 

Ch2   Channel 2(160788A) 1.82 0.80 0.01 330.00 1.82 -1.07 

Ch3   Channel 3(160788A) 6.69 1.00 0.03 330.00 6.69 -2.40 

Triaxial  Vector Resultant Magnitude 6.69 1.80 0.17 None 6.69 0.01 
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