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Tém tit nhirng dong gép mai vé 1y ludn va hoc thuit ciia luin 4n:

Luan an nghién ciru va dé xuét cac giai phap nang cao hiéu suat khai thac ning
lugng tir hé thong pin quang dién (PVS). Lién quan dén muc tiéu tong thé, ndi dung luan
an dé xudt cac giai thuat bam diém phat cong suét cuc dai toan cuc (GMPPT) cho cac cu
hinh nbi tiép (SC) hodc nbi tiép — song song (S-PC) va song song (PC) hoat dong trong
diéu kién moi trudng khac nhau dic biét 1a bong che mot phan (PSC).

Doi v6i giai phap MPPT cho hé théng PV lién két kiéu PC, ludn 4n cai tién giai
thuat P&O hudng téi nang cao hi¢u suét va tbc do hoi tu dé gia tang hiéu qua khai thac
nang lugng. Dé c6 co so hinh thanh va dé xuat giai phép, tac gia di khao sat, phan tich uu
diém, nhugc diém cia ba nhom giai thuat dé tim ra xu hudng va nhiing rao can cong
ngh¢ hién tai. Bén canh do, ba bo DC/DC gém Boost, Buck, va Buck-boost dugc khao
sat gigi han hoat dong tot nhat nhim dé xuat phuong phap tinh dong ngin mach (Isc) va
dién 4p ho mach (Voc) ctia PVS ma khong phai gian doan cép dién. Anh hudng cua diéu
kién lam viéc 1én dac tuyén cua PVS ciling dugc khao sat trén ba nhom pin quang di¢n
(PV) 1a Monocrystalline, Polycrystalline, va Thin-film nham tim ra vi tri tt nhét (0,4Voc)
dé cai tién diém khoi dong cho thuat toan P&O truyén thong. Tir nhitng két qua dat duoc,
phuong phap ngoai suy tuyén tinh duoc dé xuat dé udc lwgng nhanh vi tri MPP tiém
nang. Giai thuat dé xuat da cai thién giam hon 70% sé 1an 1ap so v6i phién ban chua diéu
chinh dé tang téc do hoi tu 1én gan 80%. Giai phap dé xuat duoc ting dung cho cau hinh
PC gdm bdn tdm PV loai MSX-60 hoat dong trong PSC két hop véi ba bd DC/DC da
ching minh hiéu qua tin cay trong moi diéu kién van hanh khao sat. Nhiing cai tién, dé
xuat da duoc nghién ciru va cong bd trong cac cong trinh s6 {1}, {2} va {5}.

Dbi vai giai phap GMPPT cho kiéu SC hodc S-PC, luan 4n tiép tuc phat trién tir dé
xudt trude d6 doi véi lién két PC nham tranh bly LMPP khi xay ra PSC. Giai thuat dugc
chia thanh hai giai doan gom: dinh vi diém MPP tiém ning dua vao md phong lai dic
tuyén ctia PVS va kiém tra vi tri t6i wu khi da gi61 han dugc vung hoat dong cua GMPP.
Hai gia tri Isc va Voc cia PVS trong bai todn nay duogc do truc tiép tr mot vi tri thuan loi
nhat nham dam bao sai s6 thap nhat khi udc lugng cac gia tri tai MPP. Thong qua md
phong lai duong cong dic tuyén va budc nhay 0,4Voc dé kiém tra bong che, giai phap da

nhanh chong loai bo cac LMPP trong budc dau tién. Pong gdp quan trong trong ndi dung
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nay la dé xuat giai phap xac dinh khoang hut dién ap gitra hai cyc tri lién tiép dé giam sai
s6 udc luong cac LMPP. Chinh vi vay, gia tri bude diéu chinh AD dugc chon nho lai dé
gia tang hiéu sudt MPPT ma khong kéo dai thoi gian tim kiém. Nho d6 ma toc do giam
hon 70% so v6i PSO va GA nhung hiéu suit c6 thé cai thién ting 3,32%. Giai phap dé
xudt nay da duoc nghién ctru, tng dung va cong b trong cong trinh s6 {3} va cac cong
trinh lién quan sb {4}, {6 — 9}.

Céc giai thudt GMPPT dé xuét trong luan an dép tng dong thoi hai tiéu chi tbe do
hoi tu va hiéu suat MPPT cao dé nhanh chéng khai thac tdi da niang luong tir PVS. Ngoai
ra, v6i kha ning dap tng linh hoat trong diéu kién lam viéc thay d6i lién tuc va khong
gian doan cdp dién trong sudt thoi gian van hanh 13 nhitng vu diém ndi bat cta céc
phuong phap dé xuat. N6 gop phan ning cao hiéu suat sinh dién va 6n dinh hé thng ddi
vo1 ky thuat khai thac nang lugng tr PVS mdt cach dang tin cdy.
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Summary of theoretical and academic contribution of the dissertation:

The thesis researches solutions to improve the efficiency of energy exploitation
from photovoltaic systems (PVS). For the overall goal, the thesis proposes solutions for
global maximum power point tracking (GMPPT) for configurations: serial (SC) or serial
— parallel (S-PC) and parallel (PC) configurations operating in different environmental
conditions, especially partial shade conditions (PSC).

Regarding the MPPT solution for PC, the thesis improves the P&O algorithm to
improve performance and convergence speed to increase the efficiency of energy
exploitation from PVS. To have a basis for forming and proposing solutions, the author
has surveyed and analyzed the advantages and disadvantages of three groups of
algorithms to find technology trends and barriers. In addition, three DC/DC converters,
including Boost, Buck, and Buck-boost are investigated for their best operating limits to
suggest the method for calculating the short-circuit current (Isc) and open-circuit voltage
(Voc) of the PVS without interruption of power supply. The influence of working
conditions on PVS's characteristics in three PV categories is also investigated, including
Monocrystalline, Polycrystalline, and Thin-film, to find the best location (0,4Vq) to
improve the starting point for the traditional P&O algorithm. From the obtained results, a
linear extrapolation method is proposed to estimate quickly the potential MPP location.
Based on the ability to estimate accurately the MPP position from these parameters, the
proposed algorithm is enhanced by reducing the number of iterations by more than 70%
compared to the unadjusted version to increase the convergence speed to nearly 80%.
The proposed solution applied to a PC consisting of four MSX-60 PV panels operating in
PSC in combination with three DC/DC units has demonstrated reliable performance
under all surveyed operating conditions. Improvements and proposals have been
researched and published in research {1}, {2}, and {5}.

For the GMPPT solution for the SC or S-PC, the thesis continues to develop from
the previous proposal for the PC to avoid the LMPP trap under PSC. The algorithm is
divided into two stages, including locating potential MPP based on simulating the PVS's
characteristics and checking the optimal position once the operating area of the GMPP
has been determined. In this case, the Isc and Vo values of PVS are measured directly
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from the most favorable location to ensure the lowest error when estimating the values at
MPP. Through resimulation of the characteristic curve and a jump step (0.4V) to check
the shading, the solution quickly eliminated the LMPPs in the first step. The important
contribution in this section is to propose a solution to determine the voltage gap between
two consecutive extremes to reduce the estimation error of LMPPs. Therefore, choosing a
smaller adjustment step value for the MPPT algorithm will increase performance without
prolonging the search time. So, the speed is reduced by more than 70% compared to PSO
and GA, but the performance can be improved by 3.32%. This proposed solution has
been researched, applied, and published in research {3}, {4} and {6 — 9}.

The GMPPT algorithms proposed in the thesis meet two criteria of convergence
speed and high MPPT efficiency to exploit quickly the maximum energy from PVS. In
addition, the ability to respond flexibly to continuously changing working conditions
without interrupted power supply throughout the operating period is an outstanding
advantage of the proposed algorithms. It improves power generation efficiency and
system stability for PVS energy exploiting techniques.
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