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Ref.) State-of-the-Art and Expected Benefits of PV-Powered Vehicles, Report IEA-PVPS T17-01: 2021
(https://iea-pvps.org/key-topics/state-of-the-art-and-expected-benefits-of-pv-powered-vehicles/)
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Ref.) State-of-the-Art and Expected Benefits of PV-Powered Vehicles, Report IEA-PVPS T17-01: 2021
(https://iea-pvps.org/key-topics/state-of-the-art-and-expected-benefits-of-pv-powered-vehicles/)
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Sion from Sono Motors Lightyear One
(https://sonomotors.com/en/sion/) (https://lightyear.one/lightyear-one)

o

PV-powered Prius-HEV (Toyota) PV-powered e-NV200 (Nissan)

(https://www.nedo.go.jp/news/press/AA5_101150.html) (https://www.nedo.go.jp/news/press/AA5_101326.html)
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B iE TOYOTA Prius-PHV Nissan e-NV200
T3T40nN(T)yrBE8E EXEHE

EEHAEZE  8.8kwh 40 kWh

AEEMEE 860w 1,150 W

(https://www.nedo.go.jp/english/news/AA5en_100408.ht (https://www.nedo.go.jp/news/press/AA5_101326.html)
ml)
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B NEE=:19.2 KWh/100km
- KIZAHRE
- H71:2,180 Wp (5L, EfR#EH:875 Wp)
- FhE 23%EDSHItZIL
- Smart Wire Interconnection Technology

(Photo: Institute for Solar Energy Research Hamelin)

- SEEIEECE%x (2021%E5H318)
- VATLME(HRESEITHEN) :68.5%
- E{THEHE:60.6 km
- KEEAREEHIZLDEITIEEE :36.3km (Solar coverage factor: 60%)

Ref.) R. Peibst, et al., Demonstration of Feeding VIPV-Converted Energy into the High-Voltage On-Board
Network of Practical Light Commercial Vehicles for Range Extension, 38" EU-PVSEC, Sep. 2021
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- TA—EILRERBELTRBAFEEZF AT 51D T, KEAEM(Advanced Energy
Machines) H\BA% L f=Solar Tech Transportation Refrigeration Unit(TRU) Z £
- Single and multi-temperature options
- Full-range temperature control and performance
- 30+ hours of continuous use between charges
- Fully charged in 8 hours
- Weight-neutral compared to traditional diesel TRU
- Safe, 40-volt DC non-arc charging

Ref.) https://ir.unfi.com/news/press-release-
details/2021/UNFI-Adopts-Emerging-Transportation-
Technology-to-Reduce-Emissions/default.aspx

Ref.) https://www.plmfleet.com/about-us/news-and-
articles/2021/01/05/plm-paves-the-way-with-zero-emissions-for-the-
transport-refrigerated-unit
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- Task 01 — Strategic PV Analysis & Outreach
- Task 12 — PV Sustainability
- Task 13 — Performance, Operation and Reliability of PV Systems
- Task 14 — Solar PV in the 100% RES Power System
- Task 15 — Enabling Framework for the Development of BIPV
- Task 16 — Solar Resource for High Penetration and Large Scale Applications
- Task 17 — PV and Transport
- Task 18 — Off-Grid and Edge-of-Grid Photovoltaic Systems
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IEA PVPS Task17:PV and Transport
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IEA PVPS Task17:PV and Transport

- @DOMOHTARRY (Subtask) KYHERL

Subtask1: KIZNXEFHEERSHBBHEDR. REDRET

Subtask2: KIGHHEEF A IIIZEIHE. REDKRET
Subtask3: E#EFAND KGR EFRILKRICKYEATFINLIHNE
Subtask4 : EEIRKER D IEEHRFEE

Subtask 1: PV-Powered Vehicles Subtask 2: PV charging systems

*Clarify the benefits and and PV power infrastructures
requirements for PV-powered *Propose directions for deployment
vehicles and components of PV equipped charging stations

*Identify barriers and solutions to and PV power infrastructures
satisfy the requirements

Subtask 3: Potential contribution of PV in transport
*Estimate the potential contribution of PV in transport and propose milestones

Subtask 4: Dissemination

*Accelerating communication and activities going ahead within stakeholders
such as PV industry and transport industry

MIZWHO
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IEA PVPS Task17:PV and Transport

- BEDRERE
- 2017%6~11R :Task17REBHILDI=HDT—U3vT%H ﬂé[kfl%ﬁ%
- 2017%F11H - ZE50[E][EA PVPS#I{TZ E=(ZTTask17F 2 M A& FEE
- ~2018FEH GENEMROSMEUN T, ERHE, ,EE)JEJF*WE&
- 2018%10R :Task17¥ v IATI—T42 7 (F1EFEMREE)
2019$~ :Task17EFIRZE. [FHRAEETHOERRZHIG
<IEFEFR(E E B (Special sessionZ) BRI >
E1EEMREE 20184108 InterSolar Europe 201945 A kA
TOTKREFEEE 2019438 SN Solar Mobility Forum 20194E9H TR
F2MFEMRRE 201945H k1Y IEA PVPS Workshop 20194117 th[E
F3MMEMKREE 20194118 H[E IEEE-PVSC 20206 A online
FA4RIEAREE 20205%5H online Solar Mobility Forum 20204E9H online
FE5EEBEMEREE 2020510/118  online IEA PVPS Workshop 20204118 online
FeRIEMAREE 2021%F5H online Solar Mobility Forum 2021£%9H online
F7EEMARESE  2021410/118 online PVSEC(F3E) 20215128 online
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. Task17L R—r: XIEARER S BB EDTRREMAFINIDE

State-of-the-Art and Expected Benefits of PV-Powered Vehicles
- Report IEA-PVPS T17-01: 2021
- |ISBN: 978-3-907281-15-4

- Available at the IEA PVPS website:
https://iea-pvps.org/key-topics/state-

Technology Collaboration Programme
oylea

of-the-art-and-expected-benefits-of-
pv-powered-vehicles/

https://iea-pvps.org/wp-
content/uploads/2021/07/IEA_PVPS_T
17 State-of-theart-and-expected-

benefits-of-VIPV_report.pdf State-of-the-Art and
Expected Benefits of

PV-Powered Vehicles
2021
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. Task17L R—r: XIEARER S BB EDTRREMAFINIDE

State-of-the-Art and Expected Benefits of PV-Powered Vehicles : {8k

1. Recent trends in

1.1 Overview and state of the art of PV-powered vehicles

Powered Vehicles

SZ:CT;ered 1.2 Overview and perspectives of the PV technologies for PV-powered vehicles

1.3 Summary
2. Expected 2.1 Case study on PV-powered passenger cars in Japan: Expected CO, reduction and charging frequency
Benefits of PV-

2.2 Case study on PV-powered passenger cars in the Netherlands: Reduction of charging, cost and CO, emission

2.3 Case study on PV-powered light commercial vehicles in Germany: Energy balance and expected CO, reduction

2.4 Case study on PV-powered reefer trucks in Spain: Economic feasibility assessment

2.5 Case study on PV-powered truck trailers in the Netherlands: PV electricity production on trailers

2.6 Summary

3. Vehicle Solar
Irradiance
Measurements

3.1 Solar irradiance measurements in the Netherlands and Germany

3.2 Solar irradiance measurements in Japan

3.3 Solar irradiance measurements in Switzerland

3.4 Solar irradiance measurements in Australia

3.5 Summary

4. Next steps for
realising PV-
powered vehicles

4.1 Potential benefits of PV-powered vehicles

4.2 Preliminary discussions for standardisation of solar irradiation and module design

4.3 PV-powered vehicles in stationary mode and combination with possible infrastructures

4.4 Conclusions and the way forward

MIZWHO
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>0 & “ N=| (o) (")
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Y A T o . MPPT B BERY (%) 95%
d 30 | REEE “ o . DC/DC ZMBE (%) 95%
\% C5 ﬁ{;*EEIJ:IJ)FE,:_ . T o 5h 32 0, o,
g 20 * S gE R IFEH?!(_ElﬂFﬁ: o —  EEMKEE (A)) 98%
o L C; - bigitee DE BREKTEASE (kWh/m?/R) 3.39
o i ETHAZBREHERE (%) 70%
0 ‘ :
0 1 2 3 5 6 7 8 EHREE (KWh/KW/4E) 696
EATHEEB/AB]
- ECUHEEH (kWh/H) 0.12
S H—s a4 —E&HE=YD FREEITIER o,
£(TIEBE (km) (km) FEHEMDREE (KWh/KW/4E) 653
A-1RBL Y v— | 150km@2 BTHE 15.600 CO:HHE (kg-CO2/kW) 1,008
Eﬂﬁdﬁ-ﬁﬂ (iHEE\ EHEE) ’ == E-==N =]
BR LENEE kWh 40
ARBRIA A2KRBL Sy — | 50km@2 B 5 200 RREME wRLEs (e
&5 D e R (tER. ARER) ' ETRENHAEREN (km/kWh) 8.33
B179 747 50km@4 B AC/DC Ziazh= (%) 90%
BEBKBFA AR (Ak&8) DA FEREH (year) 12
B2:EXERY | 5km@4 B 1 045 Y
FAR (AKk&EH) ’ FEFH MEAxEEE (kWh) 20
C-1 KiEEt@EE) | 50km@5 B 13.050 REETHN BETR)  (KWh) 6.5
CERFE [ (FE) ’ RUERES LR KWh 32
C2 mIEEES | 15km@5 A 5015 RIMTRE (ki)
FIRAE (ER) ’ RMESN CO2 HEtH R 3K (kg-CO2/kWh) 0.462
Ref.) State-of-the-Art and Expected Benefits of PV-Powered Vehicles, Report IEA-PVPS T17-01: 2021
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Ref.) State-of-the-Art and Expected Benefits of PV-Powered Vehicles, Report IEA-PVPS T17-01: 2021
(https://iea-pvps.org/key-topics/state-of-the-art-and-expected-benefits-of-pv-powered-vehicles/)
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Ref.) State-of-the-Art and Expected Benefits of PV-Powered Vehicles, Report IEA-PVPS T17-01: 2021
(https://iea-pvps.org/key-topics/state-of-the-art-and-expected-benefits-of-pv-powered-vehicles/)
MIZU‘IO Copyright (c) Mizuho Research & Technologies, Ltd. All Rights Reserved.
—_—

19 /25



ABAEBENFHARICSLOAFNONTIANOF

1
‘o
"%

- KAt HEERHBHEIS J:L)?%%#’L%)?)J%@V'“L\lijtﬁaﬁ%%%ﬁjJOﬁllﬁﬁui‘iﬁ

<KEHRFEEDEBEGCOBEHEHEAIX
FIAEOEFIZFENEN(TSTO0AENNE) >

<IKEAFEEBEDCOBHEREM RIRE
DCOBHIRELI TR HFARHER >

15 A
8 T T
§c £
e 52
£ 2 o
:g° 10 g 8 N—:g%s::—c; / €O, emission by PV electricity onboard
:‘E 2 g _é’ 7gr|d l<onboard PV
82 T
Ko} ‘@ > *§ _______
§ c €O, emission varied by utilisation ratio of PV electricity C; = T
a8 g i H
>0 c o €O, emissionby
-g = 5 % - grid electricity: 3
Ke] = 0 g) L
2 €o
£ °5 =
@ 3° = :
S 10/C0;emissionby Py electriy: used 100t effectively © & @/ {iisation tatio = CO-PY s / CO21d o

0 < >

0% 20% 40% 60% 80% 100% 0% < o ) o o 100%
Utilisation ratio of PV electricity Utilisation ratio of PV electricity onboard [%]
(%) KIS FEEDCO B REA
FIARIBE LR ARG FKEENZE100%F ALIZIZE O REAL
Ref.) State-of-the-Art and Expected Benefits of PV-Powered Vehicles, Report IEA-PVPS T17-01: 2021
(https://iea-pvps.org/key-topics/state-of-the-art-and-expected-benefits-of-pv-powered-vehicles/)
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f grid electricity : 0,462kg-CO,/kWh B sl 2% S VI SEERY N
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Ref.) State-of-the-Art and Expected Benefits of PV-Powered Vehicles, Report IEA-PVPS T17-01: 2021
(https://iea-pvps.org/key-topics/state-of-the-art-and-expected-benefits-of-pv-powered-vehicles/)
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