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Tom tat - bién 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 khin nhét cia DMT 1a sy thay dbi cong suit dot
ngdt do may che hay céc yéu tb thoi tiét khdc, cong suat thay
ddi theo hinh “qua nai” trong ngay, do vay, né gly ra nhiing kho
khan ve tdn that cong sudt va qud tai ‘mdy bién 4p, 1am sai léch
tan s6. Hién nay, nuéc ta dang han ché lap dat thém céc nha mdy
PMT do khé dleu khlen cong suit. Do viy, véan hanh cong suét
DMT hop 1y 1a rit can thiét de dam bao quyen loi cta cdc nha
mdy DMT, dam bao cong suat cho méy bién 4p, tai va ludi dién.
Bai bdo trinh bay nghién ctru vé& ing dung logic m& dé didu
khién cong sudt ciia cic nha mdy DMT phén tan, nhim trédnh
gy qud tai mdy bién dp. Két qua mo phong khing dinh su tbi
vu cua thuét todn didu khién 12 phit hop va c6 tinh @mg dung
thuc té kha thi.

T khéa - Mang dién mat troi phin tan; Fuzzy Logic Controller
- FLC; nang lugng mat troi; ludi dién; md hinh héa; qué tai may
bién 4ap.

1. Giéi thiéu
Dién mat troi la nguon nang luong sach, xudt hién vao
ban ngay va cong suat mat troi cung cap khi chuyén thanh
dién ning c6 biéu do hinh dang “chom nidi” nhu Hinh 1.
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Hinh 1. Biéu do PMT cuia tram dién 15kW
Theo biéu dd thuc té cia tram DMT, ta théy sy thay doi
codng suat rat dot ngot khi tam pin bi may che, thay doi thoi
tiét hay bién thién tai, cong suat dao dong manh nhu vay s€

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 Ién dén on dinh cong suat cua ludi dién.
Theo théng tin méi nhat tr Tap doan Dién lyc Viét Nam
(EVN) [1] [2], tinh dén cudi nam 2020, tong cong suit lap
dat ngudn dién toan hé thong dat 69. 300 MW, tang gan
14.000 MW so v6inam 2019. Trong d6, tong cong suat cdc
ngudn dién nang luong tai tao 12 17.430 MW (tang 11.780
MW so v6i ndm 2019) va chiém ty trong 25,3% [1], con
theo EVNSPC, dén thang 6/2020, tong cong suat lap dat
dién mat troi mai nha dat trén 190 ngan kWp. Nhu véy c6
thé thay, tbc do phat trién rat nhanh cia DMT 4p mai va
céc ngudn dién nang khac trén ludi dién.

Ngudi ta ghép nbi tir nhidu tim pin mit troi (cell) dé
liy dién. Mdi tap pin la tap hop nhiéu cell méc nbi tiép
nhau tao thanh. Mot hé thong DMT 4p mai gom nhleu
string mic song song véi nhau. Mdi string duoc két ndi
VO'l dau vao cua inverter thong qua 01 cap MC4. S6 lugng
tam pin n6i vao mot string dugc tinh todn dé cho dién ap
cao nhat cua string tao ra khéng qua 80% dién dp chiu
dung cua inverter, thong thudng la tir 15 dén 18 tam PV
[6], so lwong tAm trén céc string gidng nhau trong mot hé
nguon DMT é4p maéi.

2. M6 hinh hoat d§ng ciia pin mat troi

Déi voi pin mit troi (PV-photovoltage), dau tién ngudi
ta quan tdm dén déc tinh cdng suat cyc dai nhu Hinh 2 [7].
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Hinh 2. Bic tinh cong sudt va mo hinh PV
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NI, ey

VQi A = g/KT la h¢ s6 hoan thanh, q- dién tich,

K - hang so Boltzmann, T — nhiét 6 tuyét doi. bic tinh

V-1 ph[} thudc hé so phan tram dd roi Kins dugc thé hién
theo bicu thirc:

-1, )} 2)

V, =-0,91, +123,691n {1+123, 45(13,45Kim
D¢ diéu khién hé thong PMT 4p méi, khau dau tién la
cic dinh diém cong suat cuc dai (MPPT — Maximum point
power tracking) véi thuat toan P&O dac trung nhu Hinh 3.
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Phuong trinh mo ta PV nhu sau:
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Hinh 3. Thudt todn tim MPPT
Theo nguyén 1y ¢b dinh, cic inverter PV ludn dugc diy
Ién dén cong suat cuc dai nhu trén Hinh 2. Cong suat dau
ra cia PV 1a nguon mét chiéu nén né duge xac dinh [8]:

P =Vl 3)

Thuec té 12 dién 4p lu6i 1a xoay chidu, va dién 4p ra cua
inverter ciing la xoay chiéu bam theo ludi, nén gitra hai
ngudn ndi truyc tiép s& xudt hién chénh léch dién 4p
AV, = Vg — Vig, v6i Viq 12 dién dp lu6i dién. Dé bom duge
cong sudt DMT Ién lui thi inverter, v&i nhiém vu la nghich
luu dién ap, can tao ra dién dp cao hon dién dp ludi. Viéc
ndi tryc tiép nhu vay s& rat khé khdng ché dién dp ra cua
inverter do c6 do tré giira V,va Vi, tao ra sy mAt cin béng
cong suit ra. Vi vay, dé on dinh ludng coéng suit ra thi

ngudi ta chen vao giita diém nbéi mot mach L-C, C-L-C
hodc L-C-L dé dong vai tro mot bo loc séng hai, dong thoi
giit cAn bang cong suat phat cho DPMT [7].

Chinh diéu nay s& 1am cho hé thong ngudn phan tin
DMT 4p mii s& ludn cho cong suét 16n nhat dau nbi vao
lui cling v6i cdc ngudn khac. Do vy né s& lam cho cdc
mdy bién dp s& d& bi qua tai khi hoat dong trong h¢ thong
ngudn c6 DMT.

3. M6 hinh héa hoat dong ctia may bién ap
Ché d9 c6 tai cia MBA
+ Che d6 c6 tai la ché d¢ trong do day quan SO cap ndi
voi nguon dién 4p dinh mirc, diy quan thir cip ndi véi tai.
Ha sb tai: ki = I/Day= 11/11am
k=1 tai dinh muec, k<1 non tai, ko>1 qua tai [5].
+ Do bién thién dién 4p thir cap.

duU, (%) = Wan=U:) 150, @
2dM

+ Pic tinh ngoai cuia méy bién dp
Quan hé Us= fi(Ib), khi U; =Ujam va cose; = const.
Dién 4p tht cip U, 1a:

U,=U,,y —dU, =U,,, (-dU,(%)/100) )

- Tén thét cong suit trong MBA: Gom 2 phan

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

+ Phan phu thudc cong §u§t tai qua MBA 12 ton thét
tai hay con goi 1a ton that dong.

- Kha nang qua tai:

+ May bién 4p luc phai dam bao van hanh & cédc ché do
qué tai binh thuong, thoi gian va mirc d6 qua tai cho phép
nhu Bang 1:

Bing 1. Kha nang qud tai cua MBA (Nguon: Tdp dodn Pién luc
Quoc gia Viét Nam- ngay 04 thdng 03 nam 2019)

Boi  sb| Thoigian qud tai (gio- phit) voi muc tang nhiét do

qui  tai cua lop dau trén cung so voi nhiét d§ khong khi

theo dinh| trude khi qud 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 | 140 | 1-15 | 045 - -
1,25 1-35 | 1-15 | 0-50 | 0-25 - -
1,30 1-10 | 0-50 | 0-30 - - -

- M4y bién 4p phai dam bao van hanh qué tai ngén han
cao hon dong dién dinh murc theo cac gidi han nhu Bang 2.
Bdng 2. Dinh murc qud tai MBA
Quad tai theo dong dién, % 30 45 |1 60 | 75 | 100
Thoi gian qua tai, phut 120 | 80 | 45 | 20 10

Khi c6 dong dién chay qua ddy dan va mdy bién dp, vi
ching c6 dién tr¢ va dién khdng nén bao gio cling c6 mot
ton that nhat dinh v€ cong suat tdc dung AP va cong suat

phan khing AQ, tao nén AA=\/AP’+AQ’ .

S6 niang
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lrgng mat mdt AA d6 bién thanh nhiét 1am néng ddy dan
va mdy bien ap, cudi cung toa ra ngoai khong khi, tém lai
khong c6 tac dung gi. Nhung chinh su phat ndng cua may
bién 4p lai lam cho mdy bi qua tai.

Tbn that cong sudt trong MBA néi chung gdm 2 phan:

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

APre =APyy (t0n that cong suit tic dung lic MBA
khong tai)

AQFe: Ton that gy tir trong 15i thép, trj sé nay dugc
tinh theo ikmi(%)Z

ikrai (%) Sclm
AQFe - 100 (6)
b) Phan bién ddi: Thay d6i theo phu tai MBA, d6 1a
phan ton thit ddng trong cudn diy cia MBA: ASc, = APc,
+ jAQcu . Khi tai dinh muc, ton thit cong suét tic dung
trong céc cudn ddy cia MBA l4y bang ton thit cong suit
tac dung ldc thi nghiém ngin mach.

AP, =AP, 7

Cudm
Con ton that cong sudt trong cdc cudn diy cia MBA
khi phy tai dinh mirc lay bang ton that tan tir [8]:

u "/'rSdm
®)
100
Trong d0, u 14 s6 phan trdim dién 4p roi trén cam
khang cua cac cudn day cia MBA.

AQCudm -

D6i véi MBA 16n c6 dién tro rat bé so v6i cam khang
thi ton that cong suit phan khang trong céc cudn ddy cia
MBA khi tai dinh mic dugc xac dinh theo dién ap ng'fm
mach Ung, vay:

Achdm — UN %Sdm
100

Tuong tu nhu vdy, ta c6 ton that tic dung phan dong
néu may bien ap lam viéc voi cdng suat khac dinh muc:

©))

2
APCL( = APC udm i (]O)
Sdm
Vi AP ti 1& v6i I2 nén
2
S
AP, —R, (5) )
Ciing nhu vay cho AQ
S 2
AO, = X, [UJ (12)

Téng lai ta c6 ton that toan bd trong mdy bién 4p:
AS = AP+ jAQ = AP, +AF,, + j(AQ, +AQ,,) (13)

Céc cong thire (10)..(13) cho thay, ton that cong suét ti
1¢ thuan vai lugng cong suat truyén qua mdy bién 4p, nén
néu mdy bién dp van hanh & ché d nghich, tirc 1a tai cong
suét tir ngudn DMT Ap mdi [€n ludi thi t6n tht s ting 1én
theo lwong cong suét phat ra tir ngudén DPMT. Do do, can
diéu chinh luong cong sudt dua 1én ludi dé sao cho tong
hoa duge van dé khai thic quang ning va chdng qua tai

MBA. Trong nghién ctru nay, giai phap dua ra la thay doi
cong sudt dong cit cho cic bo inverter dé dam bao tudi tho
va thu nhap cua cac hg ban BPMT ap mai voi mé hinh MBA
duoc xiy dyng theo cic phuong trinh (4)..(13), con chudi
PV duoc xdy dung tr phuong trinh (1), (2) trong so dd
MATLAB SIMULINK.

4. Giai phap déng cit cac inverter

Phan tich doi twong: Dbi tugng 1a mét TBA 3 pha
400 kVA ¢ khu dan cu hién tai, c6 cong suét tdc dung la
Pyga =400 x 0,85 = 340 kW khi chua lap dit cdc hé thong
nang luong mat troi 4p mai thi Pyg; < Pygpa . hé théng lam
viéc 6n dinh, sau khi 40 ho lip dat hé thong mat troi 4p mdi
(m01 hg 20kWp) thi c6 kha nang xay ra qua tai tal céc thoi
diém néng cao diém khi cong sudt mit troi tra vé ludi vuot
mirc cong sudt dinh muc cia MBA 14 Pyp, = 340 kW.
Muc dich ciia nghién ctru 1a tim céch diéu khién cong suét
mat troi cia hé théng dé cong sudt mat troi tra vé luéi
khong gy qud tai cho tram bién 4p. Do ca 40 ho déu nbi
chung v&i ludi nén phan cong suat du ctia céc ho thira cong
suét mat troi tao ra sé cd thé bu cho cic hd khong du cong
suét mit troi, phﬁn con du sau khi bu s& duogc truyén 1én
ludi. Néu thiéu thi phan con thiéu s& 1dy tir ludi, cong sudt
lay tir lugi dao dong tir 0320 kW (320 kW trong trudng
hop cong sudt mit troi = 0 va ddy tai) dam bao khong gay
qud tai MBA. Chi trong truong hop cong sudt mit troi tra
vé ludi 16n hon cong suét str dung ciia cdc ho méi c6 kha
nang gay qua tai cho MBA.

O
|;;|Téil Hol

|;':|Té12

|;:|Téi40 Ho 40 J_

Hinh 4. Mo ta hé thong PMT dp mdi
Goi cong sudt pin mat troi tao ra cua h(f)’l,Z,. . .,4}0 lan
luot 12 Pegnes Pesmezs «--» Pesmeao, €ONE sudt nay lay sau
bo loc LC.
Goi cong sut tai sir dung cua cac hd 1,2,...
la Ptai19 PtaiZ’

MBA

,40 lan luot
s Ptai40-
Ta c6 cong suadt mat troi tra ve ludi la:

Pestravetuoi = (Pesmt1 - Prain) + (Pesmez Peaiz) + -+
+ (Pesmeao - Praiso) (14)
GOt Pesme = Pesmer + Pesmez + -+ + Pesmeao
Prai = Prain + Praiz + -+ + Praiso (15)
= Pestravetuoi = Pesme = Prai (16)

Dé tranh qué tai cho tram bién ap thi Pgravemmoi <
Pypa trong trudng hop Pegne > Prgi -
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Nhén xét:

- Pay la hé thdng diéu khién phi tuyén.

- Céc thong tin dau vao va diu ra khong xdc dinh
dugc day du va chinh xdc nhu dau vao gém sd lugng
inverter hién tai va cong sut cdc ho su dung hién tai bién
thién lién tuc khong theo quy ludt ndo, du ra la cong suit
mit troi cAn cling khé xdc dinh dugc chinh xac.

O day ta sir dung bo diéu khién mo dé tinh todn cong
suAt mat troi can tir sb luong inverter hién tai va cong suét
céc ho st dung hién tai theo nguyén tic vira phat huy dugc
cong sut ctia cac inverter vira dam bao cong suat mat troi
tra vé ludi khong gy qud tai cho MBA. Phuong phép thé
hién nhu Hinh 5.

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

Xudt tin hidu dong/cit cia Xt2

S6 lugng
inverter hién tai

Cscéc ho
st dung hign (1

By didu
khién mo

Csmat _ |

troi cén

So sanh vdi cs

mit tri cla ci

hé lhung dé tinh
1a cs can cit

Tinh todn cong
sudt cin phai
cit cia mdi
xudt tuyén dya
trén d§ uu tién
ciand

(0 11 -20) dya vio 4o wu tién
cua mm ho va cong sudt mt troi
cén phai cét ciia Xt2

Xuit tin higu dum_/ca( clia Xt3

cin phui cat cua Xt3

Xudt tin higu dong/cit cia Xt4

(h9 31 -40) dya vio do wu tén

cua mm ho va cong sufit mit troi
cin phai cit cia Xt

Hinh 5. Mo té phwong phdp diéu khién

Trong hé thong ning luong mat troi dp méi ¢ 40 ho,
dé dé quan ly ta chia thanh 4 Xudt tuyen mdi xuét tuyén
10 ho. P wu tién cua mdi xuét tuyen duoc tinh nhu sau:

D6 uu tién cia xudt tuyén = (Phan tram sb 1an cat +
Phan tram thoi gian cat)/2;

Trong d6: Phan trim s6 1an cat = (S6 lan cit cua xuat
tuyén/ SO lan 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 dugc d6 wu tién ciia mdi ho:

D6 vu tién ctia mdi hd = (Phﬁn tram s6 1an cit cta hd
trong xudt tuyén + Phan trdm thoi gian cat cua hg trong
xuat tuyen)/2;

Goi d6 uu tién cia xudt tuyén 1 12 x; = u(1); Phan trim
cOng suat can cat la x;’;

Goi d6 uu tién cia xudt tuyén 2 12 x, = u(2); Phan trim
cong suat can cat 1a x»’;

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

Goi d6 uu tién cia xudt tuyén 4 12 x4 = u(4); Phan trim
cOng suat can cat la x47;

Vi d9 wu tién ciia mdi xuét tuyén ti 1& nghich voi phan
tram cong suat can phai cdt cia xuat tuyén do nghia la so
lan cat va thoi gian cat cang 16n thi phan tram cdng suat cat
cang nho.

X +x, +x+x, =1 X, = u(3)
S u(®)
u(2) ;va a7
2= m L ou@
4 M(l) l

Vi d6 vu tién ciia mdi xuét tuyén ti 1¢ nghich véi phan
tram cong sudt cAn phai cit ciia xuat tuyén d6 nghia 1a sd
lan ct va thoi gian cit cang 1n thi phan tram cong suat cit
cang nho. Vi phan trim cong suat cit ciia xuat tuyén ti 18
nghich v&i d§ wu tién ciia xuat tuyén nén ta c6 hé phuong
trinh:

, 1
XExhxax, =1 x1_1+@+@+@

o _u) o u®  u@®  u@

2T m @)

e INLER s (18)
™ b uB)

L _u@) T

4 u(l) | x'4:&xll

u(l)

Ttr d6 tinh ra dwoc phan tram cong suat cat cua moi xuat
tuyen nhan voi cong suat ‘mdt troi can cit ta dugc cong suét
can cat ctia mdi xuét tuyén.

Trong mdi xut tuyén ta ciing tinh do wu tién cia moi
ho rdi tir 6 sap xép cdc ho c6 do uu tién tir thap dén cao
roi tién hanh xuét tin hiéu cét cdc inverter cia timg ho c6
d6 wu tién tir thap dén cao dén khi nao cong suit cit clia
xudt tuyén vé 0.

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

Ta c6 thudt todn sap xép d6 wu tién cua cdc hod 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 ... dutlO;1 2 ... 10] hang 2 cia ma tr;fm
i=1 a sau khi sap xép

a(L,i) > a(l.j)

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

Hinh 6. Thudt todn sdp xép thir tir dong cdt

Trong do, ta st dung mot ma tran a gém 2 hang: Hang
1 chira d6 wu tién tir ho 1 dén 10, hang 2 chira cic chi s6
tuong tng. Khi sip xép do uu tién ciia cic ho tir cao dén
thip ¢ hang 1, cdc chi s6 ¢ hang 2 ciing s& dugc ddi chd
twong ung voi dd uu tién nam trén cuing mot ct. Sau do, ta
Xuét cdc chi s6 ¢ hang 2 & ma trén a la cic chi sd ciia cdc
ho ¢6 d6 wu tién tir thap dén cao tuong ng & hang 1.

Ciéc chi s6 ctia cic hd twong tmg voi d§ vu tién sau khi
sdp xép tir thip dén cao s& dua vao mot ham xuat tin hiéu
¢6 thuat toan nhu Hinh 7.

O day ta sir dung ma tran min chtra chi s6 cua céc ho
14y tir diu ra ham sdp xép do uu tién cia cdc xuit tuyén nhu
O trén, ma trdn cs chira cong sudt mat troi tir ho 1-10, ma
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tran tai chira cong sut cdc ho su dung cua h¢ 1-10, ma tran
ho chira tin hidu dong cit tir ho 1-10. Pau tién ta kiém tra
cscat néu < 0 thi tin hi¢u xuat ra cic inverter déula I tic
1a tat ca céc inverter déu dong, nguoc lai tiép tuc kiém tra
cong suat mat troi cé 16n hon cong suat cta ho sir dung c6
dd wu tién bé nhat, néu 16n hon thi tién hanh xuét tin hiéu
dong cét inverter ctia ho d6 vé 0, dong thoi cscat lic nay s&
trr di mot lwong bang cong suat mat troi do ho do tao ra,
neu khong thi t1ep tuc kiém tra cic ho ¢6 do uu tién thap
tiép theo cho dén khi nao cong suit 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=[csl cs2 ... csl0]
tai = [tail tai2 ... tail0]
ho=[1111111111]
i=1

ho(1,min(1,i)) =0
cscat = cscat - cs(1,min(1,i))

Xudt cac phan tir
cua mang ho

Hinh 7. Thudt todn xudt tin hiéu

5. Ung dung FLC diéu khién déng cat cong suit

Sau khi khao ‘sét ddi tugng, ta xac dinh cac bién ngoén
ngit vao ra va mién xdc dinh cta chiing nhu sau [4]:

S6 heong inverter

Tap cdc gid tri ciha bién
{al,a2,a3,a4,a5,a6,a7,a8,a9};

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

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

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

Véi Ha1> Hazs Ha3 > Hass Hass Has> Ha7s HaB’ Lua9 la cac
ham thudc twong mg cua 9 tdp mo trén bi€u dien mic do
phu thugc cua gia tri rd x1 vao céc gid tri bién ngdn nglr
nhu Hinh 8.

ngdn ngir

x1

0 40 80 120 160 200 240 380 320 x2

Hinh 9. Mo ta ham lién thuéc cong sudt vao

Cong sudt cdc h¢ si dung

Tap cac gid tri cua Dbién

{b1,b2,b3,b4,b5,b6,b7}.

Mién xdc dinh: V2 = {x2 e R | 0<x2<320).

Giatri bién ngo6n ngtr “b1”: 0+80; “b2”: 40+-120; “b3™:
80--160; “b4”: 120--200; “b5”: 160-+-240; “b6”: 200+280;
“b7”: 240-+-320.

V6i thp1, U2, Hb3 > Hpas Kbs» Hpes Hp7 1a cdc ham thude
twong ung cua 7 tdp mo trén biép dién mtrc d6 phu thudc
cua gid tri rd X» vao cac gid tri bién ngoén ngii.

ngbn  ngi:

Céng sudt mdt troi can
Ta cé6:
Pmtcan - Ptai <
Trong d06, Pyyeqn 12 cONg sudt mit troi can cia hé thdng
nang luong mat troi phan tén; Pyp, 1a cOng suat dinh mic
cua MBA; P;,; la cdng suat ctia cac hd su dung trong hé
thong;
Ta cé: PMBA =340 kW, Ptai =0+320 kW
Dét a= PMBA + Ptai —>a= 3404660
Ta c6:
{340 <a <660
0<Pptcan < a
Tap cdc gid tri:
{cl,c2,c3,c4,c5,c6,c7,c8,c9,c10,c11,c12,c13,c14,c15}
Mién gid tri: V3 = {yl e R | 0<yl< 660}

Tuong g véi mdi gid tri cua bién ngdn ngit “Cong
suat mét trgi can” ta cd cac tdp mo twong tng cl, c2, c§,
c4,c5,¢6,c7,c8,c9,c10,cll, 012, cl3,cl4,cl5,cl6. Moi
tap mo 1a mot tdp hgp ma cac phan tir c6 dang tuong ung
(ylnu(,‘l(yl))’ (ylaﬂcz(yl))7 (yl,.“c3(y1))’ (yla.ucll—(yl))?
(ylnu(IS(yl))’ (ylaHCG(yl))7 (yl,.“c7(y1))’ (yla.uCS(yl))?
(YLueo(yD), (y1ttero(yD)s (yLtcra(yD), (yLpter2(yD),
(YLtters (Y1), (1ptcra(y 1)), (yLpteas(y D)), (y Lpter6(y 1))

V6i ter, Uezs Hez » Heas Hess Heos Bz Hegs Heos Hetos
Hei1s Heiz » Heiss Heias Heiss Heie 12 cdc ham thuge tuong
Ung cua 16 tap mo trén bicu dién mire d6 phu thudc cua gid
tri rd y1 vao céc gid tri bién ngdn ngir.

PMBA - Pmtcan —PMBA +PtaL

> 0< Pprean < 660

2 feld  pels flels

0 4 8 120 160 20 240 80 B0 %0 40 40 480 20 %60 600 60 660 y

Hinh 10. M6 ta cong sudt dau ra
Cong suét mat troi can duoc thé hién nhu Hinh 10.
T d6 xay dung luat hop thanh nhu Bang 3.
Bdng 3. Ludt hop thanh ciua by 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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as c8 c9 clO | cll | cl12 | cl2 | cl2
a6 c8 c9 clO | cll | cl12 | cl3 | cl4
a7 c9 | cl0 | cll | c12 | c13 | cl4 | cl5
a8 c9 | cl0 | cll | c12 | c13 | cl5 | cl5
a9 c9 | cl0 | cll | cl12 | cl13 | cl5 | cl6

6. Két qua mé phéng

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

Trong d6, cong sudt mit troi ciia mdi ho va cong suat
sir dung ctia mdi ho sir dung khéi Uniform random number
trong thu vién Matlab simulink v&i cong suat mit troi trong
khoang tir 020 kW, cong suit sir dung (tai) tir 08 kW.

Hinh 11. So d6 mé phéng trong MATLAB SIMULINK

Khi tin hiéu ON/OFF dau vao cua mdi ho bing 1 thi
cong suat mit troi dao dong tir 0+-20 kW nhung khi tin hiéu
bang 0 thi cong suit mat troi vé 0. Cong suat st dung (tai)
luén dao dong tir 08 kW. Khi tin hiéu ON/OFF bang 0 thi
inverter cit thi s6 lan cdt cua inverter s& tang 1én bang cich
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 1én tir thoi gian cit ban dau duoc
tao trong file tham s6. Két qua thé hién nhu Hinh 12.

Nuat tuyen 2

Nuattuyen 3

Huat tuyen 4

Hinh 12. Trang thdi giao dién mé phong

Céc tham s6 md phong cua hé théng chira trong file
tham s6 nhu sau:

Ts=35;

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

%So 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);

otao seed

seedl = random('Normal',3,4,4,10);

seed2 = random('Normal',3,4,4,10);

Trong do:

Ts 1a chu ki 14y mdu, gid trj cOng sut mt trdi cua mdi
h9, cong suét str dung (tai) cuia moi ho déu dugc cap nhat
sau moi Ts. O day ta lay Ts = 5s dé qud trinh md phong
din ra nhanh hon nhung trong thyc té néu Ts qué nho thi
inverter dong cat nhanh dé dan dén hong inverter hoic
giam tudi tho inverter, do d6 ta thuong lay Ts du 16n dé
dam bao cho inverter hoat dong 6n dinh.

csmin va csmax 1a cong suat mit troi nho nhat va 1én
nhét cia mdi ho tao ra. bay lan luot 1a gid tri minimum va
maximum ctia khdi Uniform Random Number gitip tao ra
céc sb thyc ngiu nhién tir trong khoang csmin va csmax,
dé qua trinh qud tai dién ra nhanh hon ta lay csmin = 10 va
csmax = 20.

Seedl va seed2 lan luogt 1 cdc ma tran chira céc seed
cho khdi Uniform Random Number tao ra cong suét mat
troi ngiu nhién cho mdi h va cong sut sir dung (tai) cia
mdi ho dam bao cho gid tri cong suat mat troi ciing nhu
cong suat sir dung (tai) ciia mdi ho ludn khéc nhau.

Két qua md phong vai t = 0+100 nhu Hinh 13.

3L

0

So luong inverter
~
5]

Hinh 13. Biéu dé thay dé sé hrong inverter

Duya vao dd thi s lugng inverter & trén ta théy, sb
lugng inverter thay ddi sau mdi Ts, s lugng inverter dao
dong tir 27-40 chimg t6 hé thdng da c6 kha nang xuét tin
hiéu dong cit 1am thay dbi sé luong inverter, sé luong
inverter thay dbi thry theo lwong cong sudt mat troi can cit
nhiéu hay it, viéc diéu chinh sb lugng inverter gitp dam
bao cong suét tra vé ludi tai mot s6 thoi diém cao diém
khong gay qua tai MBA.

Ta c6 dudng thing 1a cong sudt cia MBA:
Pypa = 340 kW, dudng béc thang 1a cong sudt mat troi tra
v luoi cia mang nang luong mdt troi phén tan. Dua vao
6 thi cong suat tra vé ludi ta thay, tai nhitng thoi diém qué
tai (gid tri duong mau xanh vuot qua duong nét dut hay
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cong suét 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 giip dam bao cong suat mat
troi tra vé ludi ludn thap hon cong suit cia MBA, lugng
cong suét cat vuot dudi cong suat MBA mot khoang tir
1585 kW 1a mot lugng cong suat hao hut ¢6 thé tam chap
nhan dugc khong giy ton that kinh té qua 16n cho cdc ho
st dung dién mat troi.

e

200

100

Cong suat tra ve luoi (kW)

Cs tra ve luoi |
- ===Cs MBA

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

Hinh 14. Biéu do diéu khién cong sudt

7. Két luan

Véi nhitng phan tich v& 1y thuyét va két qua thé hién
nhu md phong, ¢6 thé dp dung truc tiép vao hé thong thuc
té vi md hinh tai duoc xdy dung nhu thuc té mang dién
dang dung. Nhu nhan xét da néi ¢ trén, céc két qua van
hanh dong cét thiét bi DMT bang FLC rat pht hop véi yéu
ciu chong qud tai ciia mdy bién dp. Vi sb luong méy bién
ap rat nhiéu, nén khong thé thay thé may bién 4p dé phu
hop v6i yéu cu cong suét khi c6 PMT dp méi dua vao.
Hién nay, nganh dién dang dung giai phép la cho phat 50%
cong suat, nhung 1am vAy thi s& anh hudng dén thoi gian
thu hoi vén dau tu coa cdc chu tram PMT ap mai. Thuat
todn diéu khién lun phién nghién ctru ¢ trén thye sy hiéu
qua dbi v6i nganh dién va cong bang cho khach hang cung
cap dién, vi ho 1a nguoi bo von dau tu ra xay lap céc tram
dién. Do chua c6 diéu kién 4 ap dung thuc té nén cac nghién

ctru tiép theo s& c6 thé lay sb liu tir nghién ciru dé thyc
hién déng cat nguén PMT va danh gid hiéu qua qua thyc
nghiém.

Vén dé con dé mé d6 1a chuyén tai cong suat DPMT dp
méi vao ngudn luu trit tam thoi nhu sidu tu, ic quy dé tiét
kiém hon ngudn ning luong sach nay. Trong nhirng nghién
ctru tiép theo, s& c6 nhidu két qua tot hon khi chii y nghién
clru pin ning lugng cao dé khai théc triét dé niang lugng
DPMT ép mai.

Mot kha nang nita 12 st dung qué trinh chuyén ddi dién
nhiét hogc nhiét truc tiép dé luu trit hoi véi thoi gian c6 thé
1én dén 12 gio, rdi bién thanh dién nang khi ngudn ning
luong sut giam. Piéu nay lién quan dén nghién ciru moi
chat méi dung cho 10 hoi. Pay 1a hudng nghién ciru tng
dung rat kha thi trong tuong lai gan ma khong s¢ giy 6
nhidém méi truong vi khong c6 chit thai.
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