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Tom tat - bDién mat troi (DMT) da dong gop mot phan cong
sudt rat 1on vao tong san luong dién cua dat nudc hién nay.
Vén d& khé khan nhat cua DMT 1 sy thay déi cong sudt dot
ngodt do may che hay céc yéu tb thoi tiét khac, cong suat thay
ddi theo hinh “qua nui” trong ngay, do vay, n gay ra nhimg kho
khan ve tdn that cdng suit va qua tai may bién &p, lam sai léch
tan s6. Hién nay, nudc ta dang han ché 14p dat thém cac nha may
DMT do khé diéu khién cong suit. Do vdy, van hanh cong sut
DMT hop Iy 12 rit can thiét d& dam bao quyén loi ciia cac nha
méy PMT, dam bao cong suit cho may bién ap, tai va ludi dién.
Bai bao trinh bay nghién ctru vé tmg dung logic mo dé diéu
khién cong suit ciia cac nha may PMT phén tan, nhdm tranh
gy qua tai may bién ap. Két qua md phong khing dinh su tbi
vu cua thuét todn didu khién 1a phd hop va cé tinh @mg dung
thuc té kha thi.

T khoa - Mang dién mat troi phan tan; Fuzzy Logic Controller
- FLC; néng lugng mat troi; ludi dién; mo hinh héa; qué tai may
bién &p.

1. Gi6i thigu
Dién mit troi 1a ngudn ning luong sach, xuat hién vao
ban ngay va cong suat mat troi cung cap khi chuyén thanh
dién ning c6 biéu do hinh dang “chom ndi” nhu Hinh 1.
(kW) 0 o« 2021-06-0¢ »
L (kW)
11.70 4.4

878 1153

0.00
0000 0410 0820 12330

b) Néng nira ngay
" (KW)

1221 — EBBh =

00 00— = = = =

00:00 0320 0640 10:00 1320 1640 2000 05:00 07:30 10:05 12:35 1505 1735
¢) Ngay nhiéu may d) Ngay it may

Hinh 1. Biéu @6 PMT ciia tram dién 15kW

Theq biéu d thyc té cua tram DMT, ta thy su thay doi
cong suat rat dot ngdt khi tam pin bi may che, thay doi thoi
tiét hay bién thién tai, cbng suat dao déng manh nhu vay sé

Abstract - Solar electrical energy has been contributing a big power
to our country’s energy. The most difficult problem of solar PV is the
sudden change in power due to cloud cover or other climate factors,
power changes in the shape of a "mountain” during the day. Therefore,
these cause difficulties in power loss and overload of the transformer,
which leads to wrong frequency. Currently, our country is restricting
the installation of new solar power plants because there are no effective
measures of the power. As a result, it is necessary to operate the
generating capacity of solar PV in a reasonable manner to ensure the
interests of solar power plants, at the same time ensure the capacity of
transformers, loads and power grids. This paper presents a study on the
application of fuzzy logic control to control the capacity of distributed
solar power plants, which helps to avoid overloading transformers. The
simulation results confirm that the optimization of the control algorithm
is appropriate and has practical applicability.

Key words - Distributed solar power network; Fuzzy Logic
Controller - FLC; Solar power; power grid; modeling;
transformer overload.

1am anh hudng rat 16n dén 6n dinh céng suét cta ludi dién.
Theo thong tin m&i nhét tr Tap doan Dién lyc Viét Nam
(EVN) [1], [2], tinh dén cubi nam 2020, tong cONg suat lap
dat nguon dién toan hé thong dat 69. 300 MW, tang gan
14.000 MW so v6i nam 2019. Trong do, téng cOng suat cac
ngudn dién nang luong tai tao 12 17.430 MW (tang 11.780
MW so véi nam 2019) va chiém ty trong 25,3% [1], con
theo EVNSPC, dén thang 6/2020, téng cong suat lap dat
dién mat troi mai nha dat trén 190 ngan kWp. Nhu vay cd
thé thay, tbc do phat trién rat nhanh cia DMT 4p mai va
c4c ngudn dién nang khac trén luai dién.

Nguoi ta ghép ndi tir nhiéu tim pin mat troi (cell) dé
liy dién. Mdi tap pin la tap hop nhiéu cell mac ndi tlep
nhau tao thanh. Mot h¢ thong DMT &p mai gom nhleu
strlng méc song song véi nhau. Mai string duoc két ndi
v6i dau vao cua inverter thong qua 01 cip MC4. S lugng
tam pin n6i vao mot string dugc tinh toan dé cho dién ap
cao nhat cua string tao ra khéng qua 80% dién ap chiu
dung cua inverter, thong thuong 13 tir 15 dén 18 tim PV
[6], so lwong tAm trén cac string gidng nhau trong mot hé
nguon DMT &p méi.

2. M6 hinh hoat ddng ciia pin mét troi

D6i voi pin mit troi (PV-photovoltage), dau tién nguoi
ta quan tdm dén dac tinh cdng suat cuc dai nhu Hinh 2 [7].

1 The University of Danang - University of Science and Technology (Nguyen Hoang Mai)

2 Gia Lai Power Company, Gia Lai province (Tang Van Dung)



ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE - DAl HOC DA NANG, VOL. 20, NO. 2, 2022 103

oy |
TRy} Maximum Powen Port

i750n/m?

f
i
i

Modus Current (A}

250W

ot |

o 5 10 15 22 5 o
Module Volage (V)

Hinh 2. Bdc tinh cong sudt va mé hinh PV
Phuong trinh mé ta PV nhu sau:

|
v, =1,R s +&In{1+(Nslph— 0 j} (1)
N, A N, 1,

Véi A = g/KT la h¢ s6 hoan thanh, g — dién tich,

K — hang so6 Boltzmann, T — nhiét d¢ tuyét doi. Dac tinh

V-1 phl.} thudc hé so phan traim dd roi Kins dugc thé hién
theo biéu thuc:

) @

V, =-0,91, +123,691n{1+123,45(13, 45K, -
Dé diéu khién hé thong PMT ap mai, khau dau tién la
cac dinh diém cdng suat cuc dai (MPPT — Maximum point
power tracking) véi thuat todn P&O dic trung nhu Hinh 3.

Start

D = D;s. sense Vdci. Idei.
V2. Tac2

Hinh 3. Thudt toan tim MPPT
Theo nguyén Iy cb dinh, cac inverter PV ludn dugc day
Ién dén cong suat cuc dai nhu trén Hinh 2. Cong suit dau
ra ctia PV la nguon mot chiéu nén no duoc xac dinh [8]:

R, =V,l, 3)

Thuec té 13 dién &p lu6i 1a xoay chiéu, va dién 4p ra cua
inverter ciing la xoay chiéu bam theo Iuéi, nén gitra hai
ngudn ndi tryc tiép s& xuit hién chénh léch dién ap
AVy = Vg — Viq, v6i Vg |a dién &p luai dién. Pé bom duoc
cong suat DMT Ién ludi thi inverter, véi nhiém vu la nghich
luu dién 4p, cin tao ra dién &p cao hon dién &p lui. Viéc
nbi truc tiép nhu vay sé& rat khé khdng ché dién 4p ra cua
inverter do ¢ do tré giita Vg va Viq, tao ra sy mat can bang
cng sudt ra. Vi vay, dé 6n dinh ludng cong suét ra thi

ngudi ta chén vao giira diém ndi mot mach L-C, C-L-C
hodc L-C-L dé dong vai tro mot bo loc song hai, déng thoi
gilr can bang cdng suét phat cho BMT [7].

Chinh diéu nay s& Iam cho h¢ thong ngudn phan tan
DMT ap mai s& lubn cho cong suat 16n nhét dau noi vao
ludi cung véi cac nguon khac. Do vay nd s& lam cho cac
may bien ap s& de bi qua tdi khi hoat dong trong h¢ thong
ngudn c6 DMT.

3. Mb hinh hoéa hoat dgng cita may bién ap

Ché d¢ c6 tai cia MBA

+ Che d6 ¢ tai 1a ché do trong do day quan so cap nbi
voi nguon dién &p dmh mirc, ddy quén thir cAp ni vai tai.
= lo/lagw= l1/l1gm
ki=1 tai dinh ml'rc, ki<1 non tai, ke>1 qua tai [5].

+ Do bién thién dién ap th cip.

U,y —U
du, (%) :Mm% (4)
2dM

+ Pic tinh ngoai ciia may bién &p
Quan hé U= f(|2) khi U; =U4m va coser =
Dién 4p tht cip U, la:

U, =Uu _duz

H¢ s tai:

const.

U oy (—dU, (%)/100) (5)

- Tén that cong suét trong MBA: Gom 2 phan

+ Phan khong phu thu¢e phu tai la t6n that khong tai
trong MBA hay con goi la ton that thép.

+ Phéan phu thuge cong §u§t tai qua MBA 4 ton that
tai hay con goi la ton that dong.

- Kha nang qua tai:

+ May bién &p luc phai dam bao van hanh & cac ché do
quad tai binh thuong, thoi gian va mic d6 qué tai cho phép
nhu Béang 1:

Bing 1. Kha nang qua tdi ciia MBA (Nguon: Tap doan Pién Iy
Quoc gia Viét Nam- ngay 04 thang 03 nam 2019)

Boi  sb| Thoigian qua tai (gio- phit) véi mie ting nhiét do

qua tai| cta l6p dau trén cung so véi nhi¢t d khong khi

theo dinh| trude khi qua tai, °C

mire 135 | 18 | 225 | 27 | 315 | 36
1,05 Lau dai
1,10 3-50 3-25 2-50 2-10 1-25 1-10
1,15 2-5 2-25 1-50 0-20 0-35 -
1,20 2-05 1-40 1-15 0-45 - -
1,25 1-35 1-15 0-50 0-25 - -
1,30 1-10 0-50 0-30 - - -

- My bién &p phai dam bao van hanh qua tai ngén han
cao hon dong dién dinh muic theo c&c gidi han nhu Bang 2.
Bidng 2. Dinh mirc qué tai MBA
Qua tai theo dong dién, % 30 45 | 60 | 75 | 100
Thoi gian qua tai, phat 120 | 80 | 45 | 20 | 10

Khi c6 dong dién chay qua day dan va may bién &p, vi
chlng c6 di¢n tré va dig¢n khang nén bao gio ciling cO mot
ton that nhat dinh vé cbng suat tdc dung AP va cong suat
phan khang AQ, tao nén AA= a/AP2 +AQ? . Sb ning
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lugng méat mat AA do bién thanh nhiét 1am néng day dan
va may bién &p, cudi cung toa ra ngoai khong khi, tom lai
khong co tac dung gi. Nhung chinh sy phat nong cia may
bién ap lai lam cho may bi qué tai.

Tén that céng sudt trong MBA ndi chung gdm 2 phan:

a) Phan khong doi: Khong thay doi theo phu tai MBA,
d6 1a phan t6n that trong 16i thép ASre = APre - JAQFe

APre =APyi (t6n thit cong suét tic dung lic MBA
khong tai)

AQFe: Tén that gay tir trong 16i thép, tri s6 nay duoc
tinh theo ik;g\i(%)i

ikte\i(%)sdm
AQ =100 ©
b) Phan bién dbi: Thay ddi theo phu tai MBA, d6 1a
phan ton that ddng trong cudn day cia MBA: AScy = APcy
+ jAQcu . Khi tai dinh muc, ton that cong suat tAc dung
trong c4c cudn day cia MBA l4y bang ton thit cong sut
tac dung ldc thi nghiém ngén mach.

AP, = AP, ()

Con ton tht cong suat trong cac cudn day cia MBA
khi phu tai dinh mirc 1ay bang ton that tan tur [8]:
U, S
A — % dm 8
QCudm 100 ( )

Trong d6, Ures & s6 phan tram dién &p roi trén cam
khang ctia cac cudn day ciia MBA.

Doi v6i MBA 16n 6 dién trd rat bé so véi cam khang
thi ton that cong suat phan khang trong cac cudn day cua
MBA khi tai dinh mitc dwgc xac dinh theo dién ap ngan
mach Ung, vay:

U0, S
A — — N%“dm 9
QCudm 100 ( )
Tuong tu nhu vy, ta co ton that tac dung phan ddng
néu may bién ap lam viéc vai codng suat khac dinh murc:

2
APCu :APCudm i (10)
Sdm
Vi AP ti 18 véi 12 nén
S 2
AP, =R, (Uj (11)
Ciing nhu vay cho AQ
S 2
AQ., = Xg [UJ (12)

Téng lai ta c6 ton that toan bo trong may bién ap:
AS =AP+ jAQ = AP, + AR, + j (AQ, +AQq, ) (13)

Céc cong thirc (10)..(13) cho thay, tén thit cong sudt ti
1¢ thuan véi lugng cong suat truyén qua may bién &p, nén
néu méy bién 4p van hanh & ché do nghich, tirc 1a tai cng
suét tir nguon DMT &p mai 1én ludi thi ton that s& ting Ién
theo lwong cdng suat phat ra tir ngudn PMT. Do do, can
diéu chinh lugng cong suit dwa Ién ludi dé sao cho tong
hoa dugc van dé khai thac quang ning va chéng qué tai

MBA. Trong nghién ctru ndy, giai phap dua ra la thay doi
cong suét dong cit cho cac bo inverter dé dam bao tudi tho
va thu nhép ctia cac ho ban BPMT &p mai véi mo hinh MBA
dugc xay dung theo cic phuong trinh (4)..(13), con chudi
PV duoc xay dung tir phuong trinh (1), (2) trong so d6
MATLAB SIMULINK.

4. Giai phap déng cit c4c inverter

Phan tich déi tiong: D6i tuong la mot TBA 3 pha
400 kVA ¢ khu dan cu hién tai, c6 cong suit tac dung la
Pypa =400 x 0,85 = 340 KW khi chua lap dit cac hé thong
nang lwong mit troi &p mai thi P,y; < Pypga , hé thong 1am
viéc 6n dinh, sau khi 40 ho Iap dat hé thong mat troi 4p mai
(m&i ho 20kWp) thi c6 kha ning xay ra qua tai tai cac thoi
diém ning cao diém khi cong suat mat troi tra vé ludi vuot
muc cong suat dinh mic cia MBA 14 Py, = 340 kKW.
Muc dich caa nghién ctu 1a tim céch diéu khién cong suat
mat troi cua hé thdng dé cong suat mat troi tra vé ludi
khong gay qua tai cho tram bién &p. Do ca 40 ho déu ndi
chung véi ludi nén phan cdng suat du caa céc ho thira cong
Suit mit troi tao ra s& ¢6 thé bu cho cac ho khong du cong
Suat mat troi, phan con du sau khi bu s& duogc truyén Ién
lugi. Néu thiéu thi phan con thiéu s& lay tir ludi, cong sut
lay tir lui dao dong tir 0+-320 kW (320 kW trong truong
hop cong suit mit troi = 0 va ddy tai) dam bao khong gay
qué tai MBA. Chi trong truong hop cong suat mat troi tra
vé ludi 16n hon cong suét sir dung cua cac ho mai ¢ kha
nang gay qué tai cho MBA.

O
|;':|Téil Hol

|;':|Téi2

|;':|Téi40 Ho 40 J_

Hinh 4. M6 td hé théng BPMT &p mai
Goi cong suét pin mat troi tao ra cla h(f)’l,Z,. -,40 lan
lugt 12 Pegnirs Pesmezs ---» Pesmeao, CONG SUAL NAy lay sau
b6 loc LC.
Goi cong suit tai sir dung cua cac ho 1,2....,40 Ian luot
Ia Ptail! Ptaiz: [EXT} Ptai40-
Ta c6 cong sudt mat troi tra vé ludi 1a:

MBA

Pcstraveluoi = (Pcsmtl - Ptail) + (Pcsmtz' Ptaiz) ..

+ (Pcsmt4-0 - Ptai4-0) (14)

GOl Pesme = Pesmer * Pesmez + -+ + Pesmeao
Prai = Peain * Praiz + ... + Praiao (15)
- Pcstraveluoi = Pcsmt - Ptai (16)

Dé tranh qué tai cho tram bién ap thi Pgpravermoi <
PMBA tl’Oﬂg tru'é'ng hQ'p Pcsmt > Ptui '



ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE - DAl HOC DA NANG, VOL. 20, NO. 2, 2022 105

Nhén xét:

- Day la hé théng diéu khién phi tuyén.

- Céc thong tin dau vao va dau ra khdng xac dinh
dugc day du va chinh xac nhu dau vao gém sd luong
inverter hién tai va cong suat cac ho sir dung hién tai bién
thién lién tuc khong theo quy lut ndo, dau ra la cong suat
mit troi can ciing kho xac dinh dugc chinh xéc.

O day ta sir dung bo diéu khién mo dé tinh toan cong
sudt mat troi can tir s6 luong inverter hién tai va cong suat
c4c ho sir dung hién tai theo nguy@n tic vira phéat huy duoc
cOng suét clia C4C inverter vira dam bao cong suat mat troi
tra vé ludi khdng gay qua tai cho MBA. Phuong phép thé
hién nhu Hinh 5.

Xuét tin higu dong/cit cia Xt1
(hé 1 - 10) dya vao d wu tién
ciamdi ho va cong sudt mat trdi
céin phai cit cua Xt1

Xudt tin higu dong/cit cia Xt2
(1 11~ 20) dya vio 4o wu tién
cua mm ho vi cong sudt mt troi
cn phii cit cita Xt2

Tinh ton cong
sudt cin phai
cit cia mdi

xudt tuyén dya

S6 lugng
inverter hién tai

So sanh véi cs
mit tri cla ci
hé lhung dé tinh

Bo ditu  [Csmit |

khién mo  [troi an” |

Cs cic ho

trén d wu tién

citané Xuét tin higu donglcdt cia Xt3

(h 21 - 30) dya vio dg wu tién

cua mm ho va Can suft m3t troi
cén phai cit cia Xt3

ra cs can cit

st dung hién (1

Xudt tin higu dong/cit cia Xt4

(h 31 - 40) dya vio d9 wu tién

citambi ho va cong sudt mt troi
can phai cit cia Xt4

Hinh 5. M6 1 phwong phap diéu khién

Trong hé thong ning luong mat troi ap mal CO 40 ho,
dé dé quan ly ta chia thanh 4 Xudt tuyen mdi xuét tuyén
10 ho. o wu tién cua mdi xut tuyen duoc tinh nhu sau:

D6 uu tién cia xuat tuyén = (Phan tram sb lan cat +
Phan tram thoi gian cat)/2;

Trong d6: Phan tram s6 1an cat = (S6 1an cit cta xuat
tuyén/ S6 1an cat ctia hé thong);

Phan tram thoi gian cit = (S6 1an cit cua xuat tuyén/S
lan cat cia hé thong);

Tuong tu, ta ciing tinh duoc d6 wu tién ciia mdi ho:

D6 vu tién cia mdi ho = (Phan trim sb 1an cit cia ho
trong xuat tuyén + Phan tram thoi gian cat cia ho trong
xuat tuyén)/2;

Goi d6 wu tién ctia xuét tuyén 1 12 x; = u(1); Phan traim
cOng suat can cat la x1’;

Goi d6 wu tién ctia xuét tuyén 2 1a X, = u(2); Phan tram
cOng suat can cat la x2’;

Goi d6 uu tién cta xudt tuyén 3 12 x3 = u(3); Phén trim
cbng suat can cat la x3’;

Goi d6 wu tién ctia xuét tuyén 4 1a X4 = u(4); Phan tram
cbng suat can cat la Xa’;

Vi d6 wu tién ciia mdi xuét tuyén ti 1& nghich voi phan
trim cOng suit can phai cat cia xuat tuyén d6 nghia la so
lan cat va thoi gian cat cang 16n thi phan tram cong suat cat
cang nho.

X X, + X X, =1 Xs:%&
_u(2 va y an
ST SO
u()

Vi d6 wu tién ctia mdi xuat tuyén ti 1& nghich véi phan
tram cONg sudt cAn phai cit ciia xuat tuyén do nghia Ia s6
lan cit va thoi gian cit cang 16n thi phan tram cong suat cit
cang nho. Vi phan trim cdng suat cit ciia xuat tuyén ti 18
nghich v&i d§ wu tién ciia xuat tuyén nén ta c6 hé phuong
trinh:

. 1

X' XXX, =1 X1—1+@+@+@
NG i@ ud) o u®
2= L _u@
L_uo) S Tu (18)
s U(l) X X' :@)('
. :&X' : u(®) '
4 U(l) ! X'AZ@X'1

u()

Tur do tinh ra dugc phén tram cong suéit cit ciia moi xuét
tuyen nhan véi cong suat ‘mat troi can cit ta dugc cong suét
can cat ctia mdi xuét tuyén.

Trong mdi xuét tuyén ta ciing tinh d wu tién cua moi
ho rdi tir 6 sap xép cac ho ¢o do uu tién tir thip dén cao
ri tién hanh xuét tin hiéu cit cac inverter cia timg ho c6
d6 wu tién tir thap dén cao dén khi nao cong suit cit cia
xudt tuyén vé 0.

Vi 4 xuit tuyén c6 cau tric twong ty nhau, nén ta chi
xét xuét tuyén 1 chung cho ca 4 xuét tuyén.

Ta c6 thuat toan sip xép d6 wu tién cua cac ho trong
xudt tuyén 1 theo thi tu tir thap dén cao theo phuong phép
Selection Sort nhu Hinh 6.

Xuit cic phan tir

a=[dutl dut2 ... dutl0;1 2 ... 10] hang 2 ciia ma tran

i=1 a sau khi sp xép

a(L,i) > a(Lj)

Hoan dbi a(1,i) va a(L,j)
Hoan doi a(2,i) vaa(2,j)

Hinh 6. Thudt to&n sdp xép thir tir dong cdt

Trong do, ta str dung mot ma tran a gdm 2 hang: Hang
1 chtra d6 uu tién tir ho 1 dén 10, hang 2 chira céc chi s6
tuong tng. Khi sip xép d6 uu tién ciia cac ho tir cao dén
thip ¢ hang 1, cac chi s6 ¢ hang 2 ciing s& dugc ddi chd
tuong mg voi d6 vu tién nam trén cing mot cot. Sau do, ta
xuét CAC chi s6 & hang 2 & ma trén a la cac chi sd ciia cac
ho ¢6 d6 wu tién tir thap dén cao twong tng ¢ hang 1.

Céc chi s6 ctia cac ho twong tmg véi d¢ vu tién sau khi
sap xép tir thap dén cao s& dua vao mot ham xuat tin hiéu
¢6 thuat todn nhu Hinh 7.

O day ta sir dung ma tran min chira chi sb ciia cac ho
14y tir diu ra ham sép xép do uu tién cua cac xuit tuyén nhu
& trén, ma trén cs chtra cOng suat mat troi tir ho 1-10, ma
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tran tai chtra cong sut cac ho sir dung cua ho 1-10, ma tran
ho chtra tin hi¢u dong cat tir ho 1-10. Dau tién ta kiém tra
cscat néu < 0 thi tin hi¢u xuét ra céc inverter déu 1a 1 tirc
I tat ca cac inverter déu dong, nguoc lai tiép tuc kiém tra
cdng sudt mit troi ¢o 16n hon cdng suat cua ho sur dung co
dd wu tién bé nhat, néu 16n hon thi tién hanh xuét tin hiéu
dong cét inverter cua ho d6 vé 0, dong thoi cscat lUc nay s&
trir di mot luong bang cong suat mit troi do ho do tao ra,
néu khong thi tiép tuc kiém tra cac ho ¢ do wu tién thap
tiép theo cho dén khi nao cong suat cscat < 0 thi hé théng
da xuat tin hidu xong tin hi¢u dong cit trong mot chu ki Ts.

min = [minl min2 ... min10]

cs=[cslcs2 ... cs10]
tai = [tail tai2 ... tail0]
ho=[1111111111]
i=1

ho(1,min(L,i)) = 0
cscat = cscat - ¢s(1,min(1,i))

Xudt cac phan tir
cua mang ho

Hinh 7. Thudt toan xudt tin hiéu

5. Ung dung FLC diéu khién déng cit cong suat

Sau khi khao sat ddi tugng, ta Xéc dinh cac bién ngon
nglr VAo ra va mién xac dinh ctia ching nhu sau [4]:

S6 hrong inverter

Tap c&c gia tri cla
{al,a2,a3,a4,a5,a6,a7,a8,a9};

Mién xéc dinh: V1 = {x1 e N | 0<x1<40};

Gia tri bién ngon nglr “al”: 0+8; “a2”: 4+12; “a3™:
8+16; “a4”: 12+ 20; “a5”: 16+24;

“a6™: 20+28; “a7": 24+32; “a8™: 28+36; “a9™: 32+40.

V6ilia1, Haz: Haz + Haar Hass Haer Ha7: Hasgs Hao la cac
ham thudc tuong tng cua 9 tip md trén biéu dién mirc do

phu thudc cia gia tri rd x1 vao cac gia tri bién ngdn ngi
nhu Hinh 8.

bién ngdn ngir

Ha

x1

Hinh 9. M6 ¢4 ham lién thudc cong sudt vao

CONg sudt CAC ho sir dung

Tap cac gia tri cua
{b1,b2,b3,b4,b5,b6,b7}.

Mién xac dinh: V2 = {x2 € R | 0<x2<320}.

Gid tri bién ngdn ngir “b1”: 0+-80; “b2”: 40+-120; “b3™:
80-+160; “b4™: 120+-200; “b5™: 160-+240; “b6”: 200+280;
“b7”: 240+320.

Vi Up1, Uozs Hbs  Bbar Hbss Hber Hp7 18 CAC ham thude
tuong Gng cla 7 tap mo trén biép dién mirc d6 phu thudc
clia gia tri rd X, vao cac gia tri bien ngon ngtt.

bién ngdn  ngir:

Cong sudt mat troi can
Taco:
Pmtcan - Ptai < PMBA - Pmtcan = PMBA + PtaL
Trong d0, Porcqn 12 €ONG SUAt it troi can cua hé théng
nang luong mat troi phan tan; Py g, 1a cong suat dinh mirc
cua MBA,; Py la cong suat cua cac ho sur dung trong hé
thong;
Tacd: Pygy = 340 kKW; P,,; = 0320 kW
bata=Pyg, + P, — a=340-+660
Ta cé:
{340 <a <660
0= Pmtcan =a
Tdp céc gié tri:
{c1,c2,c3,c4,c5,¢6,c7,c8,c9,c10,c11,c12,c13,c14,c15}
Mién gid tri: V3 = {yl ¢ R | 0<y1< 660}

_Tuong tmg véi mdi gid tri cua bién ngdn ngit “Cong
suat mat troi can” ta ¢ cac tdp mo tuong ung cl, c2, C§,
¢4, ¢5, 6, ¢7, ¢8, ¢9, c10, c11, ¢12, ¢13, c14, c15, c16. Moi
tap mo 1a mot tdp hop ma cac phan tir cd dang twong mg
(ylhu(:l(yl))i (yllMCZ (yl))1 (yluuc3 (yl))7 (ylvl'lcll—(yl))!
(ylhu(:S(yl))i (yl,ﬂ(;G(yl)), (yluuc7(y1))7 (ylv#CS(yl))!

(ylhu(:9(yl))v (y1:Hc1o(y1))a (ylhucll(yl))’ (y]-’l'lClZ(yl))l
(Y1,tc13(Y1)), (Y1ikcra(YD)), (Y1ikcrs(YD)), (Y1iktcr6(YD))-

Véi Hers He2s He3 s Hear Hess Hees He7s Hesy Heos Hetos
He11s etz » Beass Beiar Betss Here 18 €AC ham thude tuong
(g cua 16 tap md trén biéu dién mirc d6 phu thudc cua gia
tri rd y1 vao cac gié tri bién ngon ngit.

>0< Poean <660

120 0 20 20 0 R0 %0 40 40 40 R0 S0 60 60 60 y

Hinh 10. M6 #d cong sudt dau ra
Cong suit mit trdi cAn duge thé hién nhu Hinh 10.
Tur d6 xay dung luat hop thanh nhu Bang 3.
Bdng 3. Ludt hop thanh ciia bg FLC

X1 X2 | bl | b2 b3 b4 b5 b6 b7
al c4 c4 c4 c4 c4 c4 c4
a2 c6 c6 c6 c6 c6 c6 c6
a3 c8 c8 c8 c8 c8 c8 c8
a4 c8 c9 c9 c9 c9 c9 c9
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a5 c8 c9 cl0 | c11 | cl12 | c12 | cl2
a6 c8 c9 cl0 | c11 | cl2 | c13 | cl4
ar c9 | c10 | c11 | c12 | c13 | cl4 | c15
a8 c9 | c10 | cl1 | c12 | c13 | c15 | c15
a9 c9 | ¢10 | c11 | c12 | c13 | c15 | cl16

6. Két qua md phéng

Két qua nghién ctru ciia thuat toan diéu khién dugc mo
phong trén MATLAB SIMULINK nhu Hinh 11 [3]. Vi cac
bo mverter trong thuc té déu c6 bo diéu khlen dong cat tir
xa néu duoc cai trong phan cimg va phan mém, nén viéc
tién hanh didu khién nhu thuat toan va md phong s& c6 thé
gén lién voi thue té thuc hién.

Trong d6, cdng suit mat troi cia mdi ho va cdng suat
sir dung ctia m&i ho sir dung khéi Uniform random number
trong thu vién Matlab simulink v6i cong suat mt troi trong
khoang tir 020 kW, cong suit str dung (tai) tir 08 kW.

Hinh 11. So' @6 md phéng trong MATLAB SIMULINK

Khi tin hiéu ON/OFF diu vao cia mdi ho bang 1 thi
c6ng suét mit troi dao dong tir 0+20 kW nhung khi tin hiéu
bang 0 thi cdng suit mat troi vé 0. COng suat st dung (tai)
lubn dao dong tir 0+8 kW. Khi tin hiéu ON/OFF bang 0 thi
inverter cat thi s 1an cit cua inverter sé ting 1én bang cach
sir dung Counter dé dém s lan cat tir s6 lan cét ban dau
dugc tao trong file tham s bang ham randi(), dong thoi
thoi gian cit ciing tang Ién tir thoi gian cit ban dau duoc
tao trong file tham s6. Két qua thé hién nhu Hinh 12,

Nuattuysn 2

Xuattuyen 3

Hinh 12. Trang thai giao dién md phdng
Céc tham s6 mod phong cua hé thdng chira trong file
tham s6 nhu sau:

Ts=5;
csmin = 10; %Cong suat mat troi nho nhat

csmax = 20; %Cong suat mat troi lon nhat

taimin = 0; %Cong suat tai nho nhat

taimax = 8; %Cong suat tai lon nhat

%So0 lan cat ban dau cua moi ho

slcat = randi([0 10],4,10);

%Thoi gian cat ban dau cua moi ho

tgcat = randi([0 20],4,10);

%tao seed

seedl = random(‘Normal',3,4,4,10);

seed2 = random(‘Normal’,3,4,4,10);

Trong do:

Ts la chu ki 1dy mAu, gié trj cong sut mit trdi cua mdi
ho, cong suét str dung (tai) cuia moi ho déu dugc cap nhat
sau mdi Ts. O day ta lay Ts = 5s d¢ qua trinh md phong
din ra nhanh hon nhung trong thuc té néu Ts qué nho thi
inverter dong cit nhanh dé& dan dén hong inverter hodc
giam tudi tho inverter, do d6 ta thuong lay Ts du 16n dé
dam bao cho inverter hoat dong 6n dinh.

csmin va csmax la cong suat mit troi nho nhat va 16n
nhat cia mdi ho tao ra. Day lan luot la gié trj minimum va
maximum cua khdi Uniform Random Number gidp tao ra
cac sb thyc ngau nhién tir trong khoang csmin va csmax,
dé qua trinh qué tai dién ra nhanh hon ta lay csmin = 10 va
csmax = 20.

Seed1 va seed? 1an luot 1a cac ma tran chua céc seed
cho khéi Uniform Random Number tao ra cong suat mit
troi ngau nhién cho mdi ho va cong sut sir dung (tai) cia
mdi ho dam bao cho gié tri cong suat mat troi ciing nhu
cong suat sir dung (tai) cia mdi ho ludn khéc nhau.

Két qua md phong véi t = 0100 nhu Hinh 13.

a0
kS 1
30F al

So luong inverter
~
1]

6 L L L L L L L ' L
L] 10 20 30 40 50 60 70 80 90 100

Hinh 13. Biéu dé thay dé sé heong inverter

Duya vao dd thi s6 lugng inverter ¢ trén ta thdy, sb
lugng inverter thay ddi sau mdi Ts, sb lugng inverter dao
dong tir 27-40 chimg t6 hé thdng da c6 kha nang xudt tin
hiéu dong cit 1am thay dbi sé luong inverter, sé luong
inverter thay ddi tlly theo lugng c6ng suit mit troi can cat
nhiéu hay it, viéc didu chinh sé lwong inverter gitp dam
bao cdng suét tra vé& ludi tai mot sd thoi diém cao diém
khong gay qua tai MBA.

Ta c6 duong thing la cong sudt cia MBA:
Pypa = 340 KW, duong béc thang la cong sudt mt troi tra
v ludi cia mang nang luong mat troi phén tan. Dya vao
dd thi cong suét tra vé ludi ta thiy, tai nhung thoi diém qué
tai (gié tri duong mau xanh vuot qud duong nét dut hay
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cOng suat tra vé ludi 16n hon cong suat MBA) thi hé thong
da c6 kha nang diéu chinh cong suat tra vé ludi bang cach
diéu chinh s lugng inverter gidp dam bao cong suat mat
troi tra vé ludi lubn thap hon cdng suat ciia MBA, lugng
cong suat cit vuot dudi cong suadt MBA mot khoang tir
15--85 kW la mét luong cong sudt hao hut ¢6 thé tam chap
nhan duoc khong gay ton that kinh té qua 16n cho cac ho

st dung dién mat troi.
AR AL

T

500 -

"L

300

200

100

Cong suat tra ve luoi (kW)

Cs tra ve luoi |
= - -=-Cs MBA

100

L s L L L s L L '
0 10 20 20 40 50 60 70 80 % 100
Time (seconds)

Hinh 14. Biéu dé diéu khién cong sudt

7. Két luan

Véi nhitng phan tich v& Iy thuyét va két qua thé hién
nhu md phong, c6 thé ap dung tryc tiép vao hé thong thuc
t¢ vi md hinh tai dugc xay dung nhu thuc té mang dién
dang dung. Nhu nhén xét da ndi ¢ trén, cac két qué van
hanh dong cét thiét bi DMT bang FLC rat phu hop véi yeu
ciu chong qua tai ciia may bién &p. Vi sb luong may bién
&p rat nhiéu, nén khong thé thay thé may bién &p dé phu
hop vé6i yéu cau cdng suét khi c6 DPMT 4p mai dwa vao.
Hién nay, nganh dién dang dung giai phap la cho phéat 50%
cong suét, nhung lam vay thi s& anh hudng dén thoi gian
thu hdi vén dau tu cta cac chu tram DPMT &p mai. Thuat
toan diéu khién luan phién nghién ciru & trén thyuc su hiéu
qua ddi voi nganh dién va cong bang cho khach hang cung
cap dién, vi ho 12 ngudi bo vén dau tu ra xay lap cac tram
dién. Do chua c6 diéu kién 4p dung thuc t& nén cac nghién

ctru tiép theo s& ¢ thé lay sb liu tir nghién ciru dé thyc
hién déng cat nguén PMT va danh gia hiéu qua qua thyc
nghiém.

Vén dé con dé mé d6 1a chuyén tai cong suat DPMT ap
méi vao ngudn luu trir tam thoi nhu siéu tu, dc quy dé tiét
kiém hon ngudn nang lwong sach nay. Trong nhitng nghién
ctru tiép theo, s& ¢6 nhidu két qua t6t hon khi chi y nghién
ctru pin ning lugng cao dé khai théc triét dé ning lugng
DMT &p mai.

Mot kha nang nita Ia sir dung qué trinh chuyén d6i dién
nhiét hogc nhiét truc tiép dé luu trit hoi vé6i thoi gian c6 thé
Ién dén 12 gio, rdi bién thanh dién ning khi ngudn ning
luong sut giam. Piéu nay lién quan dén nghién ciru moi
chat méi dung cho 10 hoi. Pay la hudng nghién ciru tng
dung rat kha thi trong tuong lai gan ma khong s¢ gay 6
nhiém mai truong vi khdng c6 chét thai.
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