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Abstract

According to Japan's R&D roadmap "PV2030", a base-case scenario is showing that the mass deployment of
100 GW PV aggregation will supply 10% of national electricity up to 2030. PV2030 base case utilizes 1/80 of the
whole physical potential over Japan. According to this scenario, aggressive technological and economical tar-
gets were set up for PV devices and system components. About a half of this PV installation is assumed to be
brought still from residential roof-top applications. In such a state, PV penetration will reach almost 100% in the
majority of urban areas. Since the classical grid formation approach does not seem to be a good solution to deal
with this issue, the author has already proposed "Autonomy-Enhanced PV Clusters (AE-PVC)" to realize a less
dependent PV aggregation on the existing power grids in conjunction with grid power electronics and battery
stations. The author also proposes an area deployment scenario for renewable energies autonomously interlinked

by a specially-designed power-router between communities.
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Fig. 1

World energy supply projection up to 2100 by the German Advisory Council on Global Change.
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Fig. 2 Domestic potential of photovoltaic systems installable up to 2030 under assumption of technology pro-

gresses.
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Fig. 3 Economical improvement scenario of photovoltaics according to NEDO's “PV2030” Roadmap.

Table 1 Development targets of individual technological challenges toward 2030.
Items Development target (Achievement year)
Module 100 JPY / W (2010)

Manufacturing cost reduction

Higher performance module

Higher durability performance module
Supply-demand balance stabilization of feed stock
Inverter

Energy storage system

75 JPY / W (2020)

< 50 JPY / W (2030)

30 years life (2020)

Silicon unit requirement: 1g / W (2030)
15,000 JPY / kW (2020)

10 JPY / Wh (2020)

Table 2 Development target of PV module conversion efficiency in percent.

Solar cell types 2010 2020 2030
Multi-crystalline silicon 16 (20) 19 (25) 22 (25)

Thin film silicon 12 (15) 14 (18) 18 (20)

CIS 13 (19) 18 (25) 22 (25)

Super high efficiency 28 (40) 35 (45) 40 (50)
Dye-sensitized 6 (10) 10 (15) 15 (18)

Note: Cell efficiency target in parentheses.
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Fig. 4 An image of "Autonomy-Enhanced PV Clusters" employing an active network concept.
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Fig. 5 Area deployment of renewable energies autonomously interlinked by a power-router between communi-
ties.

X @k Ono: Investigation of battery storage station of
autonomy-enhanced PV clusters for urban com-
munity PVSEC-15, Shanghai, 10-14 Oct. (2005).

8) Kyungsoo Lee, Kosuke Kurokawa: Study on

3) http://www.nedo.go.jp/informations/other/ D-UPFC in the clustered PV system with grid,
161005_1/gaiyou_j.pdf. PVSEC-15, Shanghai, PV0722-05, 10-14 Oct.

4) K. Kurokawa: Areal evolution of PV systems, (2005).

PVSEC-9, PL-1I-3, pp.881-884, Nov. 11-15, Mi- 9) K. Kurokawa, Shinji Wakao, Yasuhiro Hayashi,
vazaki (1996). Hiroshi Yamaguchi, Kenji Otani, Masahide

5) K. Kurokawa, S. Wakao, Y. Hayashi, I Ishii & K.

1) http://www.wbhgu.de/.
2) http://www.renewableenergy.jp.

Yamaguchi, Takafumi Ishii, and Yukiyoshi Ono:

Otani, M. Yamaguchi, T. Ishii, and Y. Ono: Con-
ceptual study on autonomy-enhanced PV clus-
ters for urban community to meet the Japanese
PV2030 requirements, 20th EU-PVSEC, 6DP.2.3,
Barcelona, 6-10 June (2005).

Autonomy-enhanced, PV cluster concept for so-
lar cities to meet the Japanese PV2030 roadmap,
2nd International Solar Cities Congress, 7E.2. Ox-
ford UK, 3-6 April (2006).

10) K. Kurokawa: A conceptual study on solar PV
cities for 21st century: WCPEC-4, Hawaii, 8-12
April (2006).

11) Kyungsoo Lee, Hirotaka Koizumi, and Kosuke

6) Shinji Wakao, Yasuhiro Hayashi, Naoki Ueda,
Akitaka Onoyama, Kosuke Kurokawa, Masahide
Yamaguchi, Kenji Otani, and Yukiyoshi Ono: In-

vestigation of the configuration of autonomy-en-
hanced PV clusters for urban community, PVSEC-
15, PV0654-05, Shanghai, 10-14 Oct. (2005).

7) Masahide Yamaguchi, Tatsuya Kawamatsu, Taka-

fumi Takuma, Kosuke Kurokawa, Kenji Otani,

Shinji Wakao, Yasuhiro Hayashi, and Yukiyoshi

Kurokawa: Voltage control of D-UPFC between
a clustered PV system and distribution System,
PESC06, pp.1367-1371 Jeju, 18-22 June (2006).

12) Kyungsoo Lee, Hirotaka Koizumi, and Kosuke

Kurokawa: Voltage sag/swell controller by

means of D-UPFC in the distribution system,




GS Yuasa Technical Report

WCPEC-4, Hawaii, April 8-12 (2006).

13) Lee Kyungsoo, K. Yamaguchi, H. Koizumi, and
K.Kurokawa: D-UPFC as a voltage regulator in
the distribution system, Renewable Energy 2006,
P-N-5, 10-13 Oct. (2006).

14) T. Kamakura, K. Hayashi, Y. Ohashi, and K. Ku-
rokawa: Considerations on power line router by
using matrix converter, Renewable Energy 2006,
P-Pv-7, 10-13 Oct. (2006).

15) Y. Nakamura, H. Koizumi, and K. Kurokawa: A
new type of scaled-down network simulator for
testing PV inverters, Renewable Energy 2006,
P-Pv-11,10-13 Oct. (2006)

16) H. Igarashi, T. Sato, and K. Kurokawa: About the
examination of an alternative technique of the
motor load according to the resonance load, Re-
newable Energy 2006, P-Pv-17, 10-13 Oct. (2006).

17) T. Shimada, K. Kurokawa, and T. Yoshioka :

Grid-connected photovoltaic system with bat-

2007565 H4% $£1%8|

tery, Storage Conference, Aix en Provence, 20-22
Oct. (2003).

18) T. Shimada, K. Kurokawa: Grid-connected pho-
tovoltaic systems with battery storages, Renew-
able Energy 2006, O-Pv-6-1, 10-13 Oct. (2006).

19) T. Shimada, K. Kurokawa: High precision simula-
tion model of battery characteristics, Renewable
Energy 2006, P-Pv 1, 10-13 Oct. (2006).

20) K. Kurokawa: Conceptual considerations on the
aggregated network consisting of massive roof-
top PVs and domestic loads in urban residential
area, Microgrid Symposium, Nagoya 2007 Sym-
posium on Microgrids. (downloadable at http://
der.lbl.gov/new_site/DER.htm).

21) K. Kurokawa, ed.: Energy from the Desert, James
and James, May (2003).

22) K. Kurokawa, et al, ed.: Energy from the Desert,
Earthscan Jan. (2007).




