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I. Introduction
Studies of photovoltaic (PV) generation systems are actively being promoted in order to mitigate
environment issues such as the green house effect and air pollution. PV generation systems have
two big problems that the efficiency of electric power generation is very low, especially under low
irradiation states and the amount of the electric power generated by solar arrays is always changing
with weather conditions, i.e., the intensity of the solar radiation (irradiation). A maximum power point
tracking (MPPT) method which has quick response characteristics and is able to make good use of
the electric power generated in any weather is needed to solve the former problem. Many MPPT
control methods have been proposed that search for the maximum operating conditions from the
output power and voltage characteristics oféglrﬁll’n%rer} %g iirqi diiferential techniques like the hill-

e putput power generated from the

climbing method or fuzzy rules. Howeve(, methods to make
installed solar arrays quickly arrive at its peak value have not been discussed. Although an
enhanced hill-climbing method was recently reported [1]-[4], there are difficulties in the algorithms
because various parameters are needed during the tracking process. This leads to a larger time to
reach the maximum power. A method to refine the response characteristics of the output power was
also proposed [2] that searches for the maximum point so that the derivative of the output power
with respect to the output voltage of solar arrays becomes zero. However, there are problems in
controllability to search for the maximum point at lower irradiation because the derivative of the
output power with respect to the output voltage also drops as the irradiation decreases.

Authors v
Figures v
References A

(2] References & Cited By

(] SelectAll

1. T. Ouchi, H. Fujikawa, S. Masukawa and S. lida, "A Control Scheme for Three-Phase Current Source
Inverter in Interactive Photovoltaic System", T. IEEE Japan, vol. 120-D, no. 2, pp. 230-238, 2000.
CrossRef4  Google Scholar &

2. H. Dong, H. Sugimoto and N. Nishio, "A Maximum Power Tracking Control Method for Photovoltaic
Power Generation System Based on Derivation of Output Power with Respect to Output Voltage", T. IEE
Japan, vol. 118-D, no. 12, pp. 1435-1442, 1998.

CrossRef[4  Google Scholar &

3. T. Kitano, M. Matsui and D. Xu, "A Maximum Power Point Tracking Control Scheme for PV System
Based on Power Equilibrium and its System Design", T. IEE Japan, vol. 121-D, no. 12, pp. 1263-1269,
2001.

CrossRef4  Google Scholar &

REC Exhibit 1066, Page 2 of 5


https://ieeexplore.ieee.org/abstract/document/1348791/figures
https://ieeexplore.ieee.org/abstract/document/1348791/references
https://ieeexplore.ieee.org/abstract/document/1348791/citations
https://ieeexplore.ieee.org/abstract/document/1348791/keywords
https://ieeexplore.ieee.org/abstract/document/1348791/metrics
https://ieeexplore.ieee.org/abstract/document/1348791/similar
https://ieeexplore.ieee.org/xpl/conhome/9338/proceeding
https://doi.org/10.1109/IAS.2004.1348791
https://doi.org/10.1541/ieejias.120.230
https://doi.org/10.1541/ieejias.120.230
https://scholar.google.com/scholar?as_q=A+Control+Scheme+for+Three-Phase+Current+Source+Inverter+in+Interactive+Photovoltaic+System&as_occt=title&hl=en&as_sdt=0%2C31
https://scholar.google.com/scholar?as_q=A+Control+Scheme+for+Three-Phase+Current+Source+Inverter+in+Interactive+Photovoltaic+System&as_occt=title&hl=en&as_sdt=0%2C31
https://doi.org/10.1541/ieejias.118.1435
https://doi.org/10.1541/ieejias.118.1435
https://scholar.google.com/scholar?as_q=A+Maximum+Power+Tracking+Control+Method+for+Photovoltaic+Power+Generation+System+Based+on+Derivation+of+Output+Power+with+Respect+to+Output+Voltage&as_occt=title&hl=en&as_sdt=0%2C31
https://scholar.google.com/scholar?as_q=A+Maximum+Power+Tracking+Control+Method+for+Photovoltaic+Power+Generation+System+Based+on+Derivation+of+Output+Power+with+Respect+to+Output+Voltage&as_occt=title&hl=en&as_sdt=0%2C31
https://doi.org/10.1541/ieejias.121.1263
https://doi.org/10.1541/ieejias.121.1263
https://scholar.google.com/scholar?as_q=A+Maximum+Power+Point+Tracking+Control+Scheme+for+PV+System+Based+on+Power+Equilibrium+and+its+System+Design&as_occt=title&hl=en&as_sdt=0%2C31
https://scholar.google.com/scholar?as_q=A+Maximum+Power+Point+Tracking+Control+Scheme+for+PV+System+Based+on+Power+Equilibrium+and+its+System+Design&as_occt=title&hl=en&as_sdt=0%2C31

4. T. Kitano, M. Matsui and D. Xu, "A MPPT Control Scheme for PV System Utility Limit Cycle Operation
and Its System Design", T. IEE Japan, vol. 122-D, no. 4, pp. 382-389, 2002.
Google Scholar &

5. N. Mutoh, T. Matuo, K. Okada and M. Sakai, "Prediction-Data-Based Maximum-Power-Point-Tracking
Method for Photovoltaic Power Generation Systems", IEEE PESCO02, vol. 3, pp. 1489-1494, June 2002.
CrossRef[4  Google Scholar £

6. A.Luque and S. Hegedus, "Handbook of Phtovoltaic Sience and Engineering" in , John Willy &Sons, pp.
92-99, Dec. 2002.
Google Scholar &

Citations v
Keywords v
Metrics v

More Like This

Control of Single-Phase Solar Power Generation System With Universal Active Power Filter Capabilities Using Least Mean Mixed-Norm (LMMN)-Based
Adaptive Filtering Method

|IEEE Transactions on Sustainable Energy
Published: 2020

A Reduced Component Count MLI for Solar Power Generation

2023 10th IEEE International Conference on Power Systems (ICPS)
Published: 2023

Show More

REC Exhibit 1066, Page 3 of 5


https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsuiJ0nbdGApyw8XBWOqyw-8fN3U3ClKjz70WYSB6_31qB1JwIy3cnEnlrLbRZQideKBek5bLXEyO_UcXIY3NbJkc1NQwzT9lPuUqqI6VCcaiWtSAHv1_DIThR1QyYfbfiGq3Buw27vHmJU5d2c8B6z_j1xtHwe75n9EWQUx1--XSKjUI200KhrmJue8Igk3RxtVodrTo53czEEBvf8Kqgi7OBcWmRGIDc4MTRJzG1-STE0NbQRIfUpthLaDciH5vy-WGjcjYlW8U_LTSOC0tvV_aCzFF5UXnsMH-cPs5Mas-q6izSdpaLhQ_ctIVZx0xnJVIhz31JxBMopHPYgc0Zsm4FELlEg1hGb6ObC8A0daiyljMp9AMMr83Q&sai=AMfl-YSbZm6XLM6uqMNkfcZLyhrVojXe6I_cWhlSD6389kkMr5vAw0wlCCd7IiOyy-5EkNz-o2zSC8IVSBBl6GGBdol61HFEPikFJiIxtvxGPDndLEbG9-YdyTQOXLQaEBY&sig=Cg0ArKJSzGjaijljrKuW&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://ieeexplore.ieee.org/xpl/RecentIssue.jsp%3Fpunumber%3D8782664&nm=2
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsuiJ0nbdGApyw8XBWOqyw-8fN3U3ClKjz70WYSB6_31qB1JwIy3cnEnlrLbRZQideKBek5bLXEyO_UcXIY3NbJkc1NQwzT9lPuUqqI6VCcaiWtSAHv1_DIThR1QyYfbfiGq3Buw27vHmJU5d2c8B6z_j1xtHwe75n9EWQUx1--XSKjUI200KhrmJue8Igk3RxtVodrTo53czEEBvf8Kqgi7OBcWmRGIDc4MTRJzG1-STE0NbQRIfUpthLaDciH5vy-WGjcjYlW8U_LTSOC0tvV_aCzFF5UXnsMH-cPs5Mas-q6izSdpaLhQ_ctIVZx0xnJVIhz31JxBMopHPYgc0Zsm4FELlEg1hGb6ObC8A0daiyljMp9AMMr83Q&sai=AMfl-YSbZm6XLM6uqMNkfcZLyhrVojXe6I_cWhlSD6389kkMr5vAw0wlCCd7IiOyy-5EkNz-o2zSC8IVSBBl6GGBdol61HFEPikFJiIxtvxGPDndLEbG9-YdyTQOXLQaEBY&sig=Cg0ArKJSzGjaijljrKuW&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://ieeexplore.ieee.org/xpl/RecentIssue.jsp%3Fpunumber%3D8782664&nm=2
https://ieeexplore.ieee.org/document/8693542/
https://ieeexplore.ieee.org/document/10429023/
javascript:void()
https://scholar.google.com/scholar?as_q=A+MPPT+Control+Scheme+for+PV+System+Utility+Limit+Cycle+Operation+and+Its+System+Design&as_occt=title&hl=en&as_sdt=0%2C31
https://scholar.google.com/scholar?as_q=A+MPPT+Control+Scheme+for+PV+System+Utility+Limit+Cycle+Operation+and+Its+System+Design&as_occt=title&hl=en&as_sdt=0%2C31
https://doi.org/10.1109/PSEC.2002.1022386
https://doi.org/10.1109/PSEC.2002.1022386
https://scholar.google.com/scholar?as_q=Prediction-Data-Based+Maximum-Power-Point-Tracking+Method+for+Photovoltaic+Power+Generation+Systems&as_occt=title&hl=en&as_sdt=0%2C31
https://scholar.google.com/scholar?as_q=Prediction-Data-Based+Maximum-Power-Point-Tracking+Method+for+Photovoltaic+Power+Generation+Systems&as_occt=title&hl=en&as_sdt=0%2C31
https://scholar.google.com/scholar?as_q=Handbook+of+Phtovoltaic+Sience+and+Engineering&as_occt=title&hl=en&as_sdt=0%2C31
https://scholar.google.com/scholar?as_q=Handbook+of+Phtovoltaic+Sience+and+Engineering&as_occt=title&hl=en&as_sdt=0%2C31

CHANGE PAYMENT OPTIONS COMMUNICATIONS US & CANADA: +1 800 f in O

USERNAME/PASSWORD VIEW PURCHASED PREFERENCES 678 4333
DOCUMENTS PROFESSION AND WORLDWIDE: +1 732
EDUCATION 981 0060
TECHNICAL INTERESTS CONTACT & SUPPORT

About IEEE Xplore | Contact Us | Help | Accessibility | Terms of Use | Nondiscrimination Policy | IEEE Ethics Reporting [£' | Sitemap
IEEE Privacy Policy

IEEE Account

» Change Username/Password
» Update Address

Purchase Details

» Payment Options
» Order History
» View Purchased Documents

Profile Information

» Communications Preferences

» Profession and Education

REC Exhibit 1066, Page 4 of 5


https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjss8lNVMCtlfGKpMs9gQHlgrCkiSv7V1LcTcq0plgoHQF2SJudxAZVT9S-GGfNpoh4LrhWtR2-gX8h1tgbdCtAM4YFPC9xNv2o_NXwVwf0Y-j3k35vnajggCbKtUaQ9Ou4RDQsRqgbOeniNDIlAEqOXmXtgas5KFiniYeRFWWPVn0No4GpeLTcBIZ2vnIXsW-Oi2lJSqvRXRuNilhv59LDDLq6KZQKv8GvpQApC77gGTc-4cGGQnm2-xKdKwwbDvo_a7JPOQZKI07a06P0LwUQTnzVCy48_wbq0F_Y3XceYQ_UYz1_uKGdSvtvcOTLNL217rPaPN_lkoVcH_XUBGu2YXTLwD7C3PhsxNW7zyjeKwL3SHXyu7mT0hYtVTzw&sai=AMfl-YTmdq1ByOtgwBTY4zm2oX9iGYGcvg5J6NafRAjKhIAtKBO8VPr-m-z6jDdc8F65CqAnv4sZ2C6blg6H3yD4R13nu0aSRKZScTI5eCY8yW7VUTfZxu9nJX1Gq8WCEX8&sig=Cg0ArKJSzCCLa5jDjT5X&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://ieeexplore.ieee.org/xpl/RecentIssue.jsp%3Fpunumber%3D8782710&nm=5
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjss8lNVMCtlfGKpMs9gQHlgrCkiSv7V1LcTcq0plgoHQF2SJudxAZVT9S-GGfNpoh4LrhWtR2-gX8h1tgbdCtAM4YFPC9xNv2o_NXwVwf0Y-j3k35vnajggCbKtUaQ9Ou4RDQsRqgbOeniNDIlAEqOXmXtgas5KFiniYeRFWWPVn0No4GpeLTcBIZ2vnIXsW-Oi2lJSqvRXRuNilhv59LDDLq6KZQKv8GvpQApC77gGTc-4cGGQnm2-xKdKwwbDvo_a7JPOQZKI07a06P0LwUQTnzVCy48_wbq0F_Y3XceYQ_UYz1_uKGdSvtvcOTLNL217rPaPN_lkoVcH_XUBGu2YXTLwD7C3PhsxNW7zyjeKwL3SHXyu7mT0hYtVTzw&sai=AMfl-YTmdq1ByOtgwBTY4zm2oX9iGYGcvg5J6NafRAjKhIAtKBO8VPr-m-z6jDdc8F65CqAnv4sZ2C6blg6H3yD4R13nu0aSRKZScTI5eCY8yW7VUTfZxu9nJX1Gq8WCEX8&sig=Cg0ArKJSzCCLa5jDjT5X&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://ieeexplore.ieee.org/xpl/RecentIssue.jsp%3Fpunumber%3D8782710&nm=5
https://www.ieee.org/profile/changeusrpwd/showChangeUsrPwdPage.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/changeusrpwd/showChangeUsrPwdPage.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/payment/showPaymentHome.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://ieeexplore.ieee.org/articleSale/purchaseHistory.jsp
https://ieeexplore.ieee.org/articleSale/purchaseHistory.jsp
https://www.ieee.org/ieee-privacyportal/app/ibp?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/ieee-privacyportal/app/ibp?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/profedu/getProfEduInformation.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/profedu/getProfEduInformation.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/tips/getTipsInfo.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
tel:+1-800-678-4333
tel:+1-800-678-4333
tel:+1-732-981-0060
tel:+1-732-981-0060
https://ieeexplore.ieee.org/xpl/contact
https://www.facebook.com/IEEEXploreDigitalLibrary/
https://www.facebook.com/IEEEXploreDigitalLibrary/
https://www.instagram.com/ieeexplore_org
https://www.instagram.com/ieeexplore_org
https://www.linkedin.com/showcase/ieee-xplore
https://www.linkedin.com/showcase/ieee-xplore
https://www.youtube.com/ieeexplore
https://www.youtube.com/ieeexplore
https://twitter.com/IEEEXplore?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor
https://ieeexplore.ieee.org/Xplorehelp/about-ieee-xplore.html
https://ieeexplore.ieee.org/Xplorehelp/about-ieee-xplore.html
https://ieeexplore.ieee.org/xpl/contact
https://ieeexplore.ieee.org/Xplorehelp/Help_start.html
https://ieeexplore.ieee.org/Xplorehelp/accessibility-statement.html
https://ieeexplore.ieee.org/Xplorehelp/Help_Terms_of_Use.html
http://www.ieee.org/web/aboutus/whatis/policies/p9-26.html
http://www.ieee-ethics-reporting.org/
http://www.ieee-ethics-reporting.org/
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/ieee-xplore-sitemap
http://www.ieee.org/about/help/security_privacy.html
https://www.ieee.org/profile/changeusrpwd/showChangeUsrPwdPage.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/address/getAddrInfoPage.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/payment/showPaymentHome.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/vieworder/showOrderHistory.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://ieeexplore.ieee.org/articleSale/purchaseHistory.jsp
https://www.ieee.org/ieee-privacyportal/app/ibp?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/profedu/getProfEduInformation.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore

» Technical Interests
Need Help?

»US & Canada: +1 800 678 4333
» Worldwide: +1 732 981 0060
» Contact & Support

About IEEE Xplore | Contact Us | Help | Accessibility | Terms of Use | Nondiscrimination Policy | Sitemap | Privacy & Opting Out of Cookies

A not-for-profit organization, |IEEE is the world's largest technical professional organization dedicated to advancing technology for the benefit of humanity.
© Copyright 2024 |IEEE - All rights reserved. Use of this web site signifies your agreement to the terms and conditions.

REC Exhibit 1066, Page 5 of 5


https://www.ieee.org/profile/tips/getTipsInfo.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://ieeexplore.ieee.org/xpl/contact
https://ieeexplore.ieee.org/Xplorehelp/about-ieee-xplore.html
https://ieeexplore.ieee.org/Xplorehelp/about-ieee-xplore.html
https://ieeexplore.ieee.org/xpl/contact
https://ieeexplore.ieee.org/Xplorehelp/Help_start.html
https://ieeexplore.ieee.org/Xplorehelp/accessibility-statement.html
https://ieeexplore.ieee.org/Xplorehelp/Help_Terms_of_Use.html
http://www.ieee.org/web/aboutus/whatis/policies/p9-26.html
https://ieeexplore.ieee.org/xpl/sitemap.jsp
http://www.ieee.org/about/help/security_privacy.html



