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Tom tat - O Viet Nam hién nay, cac hé théng dién ning lwong mat
tréi dang rat dwoc khuyén kich phat trién, gép phan gidm chi phi
nang lwong cho cac ho gia dinh, xéa déi gidam nghéo, déng thoi
téng ngudn cho lwai dién qudc gia, gop phan bao vé mai truong.
Tuy nhién, viéc khai thac cac hé thong nang lwgng pin mat troi sao
cho hiéu qua nhét ciing 1a van dé dang dwoc nhiéu nha khoa hoc
quan tam. Bai bao nay gidi thiéu phwrong phap d|eu phéi dien nang
toi wu cho hé théng néng lwong dién mét troi ndi lwoi. Hé thong
bao gdm pln nang lwong mat trdi, pin tich trle, co két ndi véi ngudn
dién lwsi dé dap ng dwoc yéu cau cong suét cla tai. Cong cu
diéu phdi téi wu dién nang gitra ngudn-tai cho phép ti thiéu gia
thanh tiéu thu dién trong bdi canh néng lweng tir pin mat troi dw
thira c6 thé dwoc ban 1én lwéi. Gia ban dién tir lwdi dwoc ap dung
theo biéu mirc ba gia vao céc thoi diém khac nhau trong ngay, ap
dung cho cac hd kinh doanh, dich vu.

Tir khéa - t6i wu du bao; ndng lwong mat trdvi; pin mat troi; pin tich
trir; MILP; CPLEX.

1. Giéi thi¢u

Quyét dinh s6 2068/QD-TTg ciia Thu tuéng Chinh phu
cling dic biét quan tdm dén viéc phat trién nang lwong dién
tir pin mt troi dé cung cdp dién cho hé thong dién qudc gia
va khu vuce bién gidi, hai dao, ving sdu, ving xa (nhing
viing chua thé duoc cap dién tir nguon dién ludi quoc gia).
Cu thé, dién nang san Xut tir nang lugng mat troi tang tr
khoang 10 triéu kWh nam 2015 1€n khoang 1,4 ty kWh vao
nam 2020; khoang 35,4 ty kWh vao nam 2030 va khoang
210 ty kWh vao nim 2050 (chiém 20% tong san lugng
dién). Quyét dinh nay dugc phé duyét cho thdy viéc phat
trién nang lugng tai tao tai Viét Nam hién dang 1a mot doi
hoi cép bach. Bi d6i voi viéc nang cao ty 1€ dién mat troi
trong tong san lugng dién 1a phat trién cac thiét b sir dung
nang luong mat trdi, trong d6 co cac hé théng dién ning
lwong mat troi. Trong bai bao ndy, ciu truc hé théng duoc
dé cap dén bao gdm: pin mat troi - ngudn tich trit - ludi
dién - tai. Bai bao dé cap cu thé phuong phap tinh toan tdi
uu diéu phdi dién ning trong hé thong ning lugng dién mat
troi ndi ludi sir dung phan mém CPLEX [1]. C4c tinh ning
diéu phdi dién ning bao gom:

o Co thé hoat dong & 2 ché do doc lép/néi ludi.

o Cho phép thyuc hién viéc trao ddi nang luong hai chiéu
gitra ngudn pin mit trdi - nguodn tich trit - ludi dién - tai tryc
tiép. Hé thong bién ddi nang luong mit troi cung cip ning
luong tryc tiép cho tai. Trong truong hop khong sir dung hét
s& ¢6 thé tich trit vao pin hay cung cap 1én ludi dién. Khi
nang luong dién thu dugc tir pin mit troi khong di cp cho
tai thi s& 1y b sung tir ngudn pin tich trit hay tir ludi.

Abstract - In Vietnam, solar power systems are currently
encouraged to develop, which helps to reduce energy consumption
costs, alleviate poverty , increase the electricity supply resources
for the national grid, and contribute to the protection of the
environment. However, the most efficient use of solar systems is
an interesting problem to many scientists. This article introduces
an optimal management method for power flow control of grid
connected solar power systems. The considered system includes
solar cells, storage batteries, which are connected to a grid to meet
the power requirements of the load. The optimal power sources-to-
load distribution between the source and load allows minimizing
the cost of electricity consumption in the context that the surplus
power from solar cells may be sold to the grid. The 3 selling price
levels of electricity taken at different time intervals of the day are
applied to manufacturing industries, services and trading.

Key words - anticipative optimization; solar system; solar cells;
storage batteries; MILP (Mixed-integer linear programming);
CPLEX.

e Cho phep tw dong tinh toan t6i ru diéu phdi dién ning
gilta pin mdt troi, nguon pin tich trlr va ludi dién dé cung
cép cho tai nham muc dich tdi wu gia thanh tiéu thu dién
khi xét dén cac mirc gié dién khac nhau vao luc cao diém,
binh thuong va thap diém.

Di c6 nhiéu bai bao khoa hoc gi6i thiéu vé van dé tdi
wu trong hé thdng lai gié - mat troi - pin nhién liéu [2, 3],
cac hé thong dién mat troi doc lap/n01 luéi [4-6]. Trong do,
¢6 nhiéu giai thuat tinh toan tdi uu khac nhau, cac phuong
phap duoc quan tdm nhidu nhu DP (Dynamic
programming) hay MILP (Mixed Integer Linear
Programming). CPLEX la mét cong cu do cong ty IBM
phat trién cho phép giai cac bai toan MILP véi toc do cao.
Trong khi d6, Matlab/Simulink v6i thu vién Simpower
System la cong cu cho phép md phong, nghién curu rat hiéu
qua trong linh vire ning lwong tai tao. Tan dung vu thé nay,
béo bao hudng dén viéc mé phong hé théng diéu phdi dién
nang trén Matlab két ndi véi CPLEX [7]. Két qua nay cho
phép mo rong nghién ctru sdu hon nira trong mot hé théng
hoan chinh bao gém ca phan t6i wu, phin diéu khién giam
sat va phan thiét bi cong suat.

Trong phan tlep theo cua bai bao, cAu trac cta mot hé
théng pin ndng lugng mat trdi bao gém pin mat troi - nguén
tich trit - ludi dién - tai s€ dugc gidi thiu (phi?m 2). Trong
phan 3, bai toan diéu phéi dién nang trong hé théng s& duoc
t6 chirc dudi dang mot bai toan t6i wu bao gdm céc diéu kién
rang budc vé hoat dong ciia hé thong, cac diéu kién rang
budc vé gia dién ludi dugc xem xét & cac thoi diém khéc
nhau trong ngdy (thoi gian cao diém, binh thuong, thip
diém). Viéc diéu phdi dién nang dwoc thuc hién voi ham
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muc tiéu nham t6i thiéu gia thanh tiéu thu dién trong ngay.
Mo phong va danh gia két qua duge thuc hién trong phéan 4.
Cuodi cung la phan két luan chung vé cac két qua dat dugc.
2. Cu tric ciia h¢ thong ning lrong dién mit troi ndi
lwéi co tich trir
2.1. Céu triic hé thong diéu khién
‘Céiu trac dié}l khién cua hé thdng c6 thé duoc chia thanh

3 tang diéu khién khac nhau nhu Hinh 1 [5]:

e Tang du bao (Forecasting stage);

e Tang tdi wu didu phdi dién ning (Optimization

stage);
e Tang diéu khién cuc bd (Local control).

Dit ligu lich s
| 4
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=
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Hinh 1. Cdu triic hé théng gidm sdt, diéu khién

Té‘mg du bao c6 nhiém vu cung cép dir liéu dau vao cho
tang toi wu dé thuc hién cac tinh toan ¢ tang t6i wu. Cac dir
liéu dau vao du bao nay bao gém nhiét d9, cuong do buc xa
mat troi, tai tiéu thy. Cac dit liéu du bao nay duogc tinh toan tr
cac dit li¢u lich st luu trit trong hé théng co s¢ dir liéu va dua
vao cac phuong phéap tri tué nhan tao dé wéc lugng trude.

Tang t6i wu c6 nhiém vu diéu phdi dong ning luong tir
pin mat trdi, ludi dién hay tir pin tich trir nham dép tmg nhu
cau cua tai. Két qua tinh toan tdi wu & tang nay cho phép thoa
maéan ham muc tiéu cta bai toan, do l1a td1 thiéu hoa gia thanh
nang lugng tiéu thy. Trong [6], tAng t5i uu dugc chia thanh:
Téng t&i wu du béo (Anticipation layer) va Tang t6i wu phan
khang (Reactive layer). Tang t6i uru dy b4o nhim tao ra mot
lich biéu diéu phdi dién ning theo du bao cua tai. Tuy nhién
trong thyc té, tai tidu thy & mot thoi diém bat ky ¢6 thé khac
s0 v6i gia tri du béo cua tai. Tang t6i vu phan khang c6
nhi€m vu cdp nhét lai lich biéu theo thoi gian thyc.

Tang diéu khién cuc bd (Local control) bao gdm céc
thiét bi phan cimg va thudt toan diéu khién dé diéu khién
cac thiét bi bién ddi cong suat, cac thiét bi dong cit nham
dap tng lich biéu duogc tao ra ¢ ting t6i vu (Hinh 2 — ting
t6i wru). Cac két qua tinh toan & tang t6i wu chinh 1a cac gia
tri dit cho tang didu khién cuc bo.

Bai bio nay tap trung vao ting t&i wu du béo, gidi thidu
phuong phép tinh toan didu phdi dién nang & tﬁng nay bang
cach thanh ldp bai todn MILP (Mixed Integer Linear
Programming) két hop vé6i solver CPLEX cua IBM. Viéc
mo phdng tinh toan dugc thue hién trén nén cua Matlab.

2.2. Cdc thanh phén ciia hé thong
2.2.1. Cdn bang céng sudt ciia hé thong

Ppy Pes
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Hinh 2. Cdu triic tﬁng diéu khién cuc bé

Trong hé thong, cong suét tai dugce cung cip boi nhidu
ngudn khac nhau bao gdm: pin mit troi, ludi dién va pin
tich trit , duoc thé hién nhu Hinh 2. Do d6, ta ¢c6 phuong
trinh cén bang cong suat:

Pgria(t) + Ppy (t) + Pgar(t) = Proaas(t) 1)

Pgrig (t) 14 cOng suit cung cip cuia ludi duge xac dinh boi:

Pgria(t) = Pgp(t) — Pgs(t) 2
Trong do:

- P.5(t) 1a cong sudt mua tir ludi dién dé cung cap cho tai;
- P;5(t) 1a cong suat du thira dugc ban 1én ludi.
Cong suat cung cap bai pin tich trit dwoc xac dinh boi:
Pgar(t) = Pparout(t) — Pparin(£) 3)
Trong do:

- Pparout(t) 12 cong suat cua pin tich trir dugc xa ra
(discharge);

- Py arin (t) 12 cong sudt dugce sac cho pin (charge).

Vay ta cé:
Pgp(t) — Pgs(t) + Ppy () + Pparout (£) — Pgarin(t)
= Ploads (t) (4)

2.2.2. Pin tich trir

Trang thai hoat dong ctia pin dugc dac trung bdi dién ning
tich trlr ctia pin, ky hiéu bai SOC (State of charge of the
batteries), don vi la %. Phuong trinh can bang nang luong:

SOC(t). CBAT = SOC(t - 1). CBAT + PBATin(t)- At

—Pgarout (£). At ®)

Trong d6, Cgar 12 dung lwong caa pin, c¢6 thé dugce tinh
theo Ah hodc don vi tuong duong Wh.

SOC duoc gidi han boi:

0% < SOC(t) < 100% (6)

2.2.3. Pin mat troi

Pin mat troi dwoc xem twong dwong nhu mot ngudn
dong, trong d6 cong sut s& phu thuoc vao nhiét do moi
truong va cudng do birc xa mat troi. C6 nhidu md hinh pin
mat troi khac nhau dwoc khao sat trong [5, 8]. M6 hinh
tuong duong cua pin mat troi dugc chon:

G
Ppy = [PPV,STC'TEO' [1 —v-(T; - 25)]'NPVS'NPVp] (7
Trong do:
- Ppy 12 cOng suét cyc dai cua pin. Diém cdng suit cuc
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dai nay dugc xac dinh trén duong dac tinh cua pin mat troi.
biem cong suat cuc dai nay ¢4 the dat dugc bang cac phuong
phap diéu khién bam diém cdng suat cuc dai (MPPT).

Ppy src 1a gid tri cong suat cuc dai cia pin dat duoc &
diéu kién tiéu chuan. Diéu kién tiéu chuan dugc xéac dinh &
nhigt ¢6 T = 25°C, cuong do buac xa mat troi
Gy = 1.000 W /m? toc do gié 1m/s.

Gr: cudng do buc xa ¢ diéu kién tiéu chuan;

y: hiéu suat nhiét & diém cuc dai;

T;: nhiét d6 cua cell pin mat troi;

Npys: $6 lwong cac mo-dun duoc mac ndi tiép;

Npy: s6 luong cac mo-dun dugc méc song song.

Nhiét do caa cell pin mit troi phu thuoc vao: Nhiét do
moi truong noi dat pin T,y ; Cudng d6 bic xa mat troi G
va nhiét dé hoat dong dinh muac cua cell NOCT (nominal
operating cell temperature), cho bai:

Ty = Tomp + fTTo [NOCT — 20)] (8)

3. Thanh 1ap bai toan tdi wvu
3.1. Bai toan téi wu tuyén tinh

Tbi uu tuyén tinh (hay con goi 1a quy hoach tuyén tinh)
la phuong phép thuong dung dé giai cac bai toan trong kinh
té cling nhu trong k¥ thuat. Mgt bai toan toi vu tuyén tinh
thuong cé dang:

Ham muyc tiéu: JAE9)

Rang budc: Aeq- X = By
Aineq-X < Bineq

Gidi han: Ibb<X<ub

Trong d6, X 1a mot véc-to c6 kich thude k bao gom cac
bién theo thoi gian. Mdi bién x; € X duogc gi6i han béi can
dudi b (lower bound) va cén trén ub (upper bound),
lb; < x; < ub; . Aeq, Aineq 1an luot 1a cac ma tran co kich
thuéc mk va nk. Trong d6 m, n lan luot 1a s6 cac rang
bugc bicu dién dudi dang cac dang thirc va cac bat dang
thirc. Beg, Bineq la cac VEc-to cot cac thong so c6 kich thude
lan luot 1a m va n.

Trong phan tiép theo, bai toan t6i uu didu phéi dién
nang dugc thanh 1ap dudi dang bai todn toi wu tuyén tinh.
3.2. Céc diéu ki¢n rang bupc

~ Trong phan nay, cac ‘diéu kién rang bugc duge xem xet
dé dam bao hoat dong vé mat vat 1y cua hé thong.
3.2.1. Nap — xa pin tich tri

Tai mdi thoi diém, pin tich trir chi c6 thé hoat dong &
mot trong hai trang thai: Trang thai sac pin twong ung voi
PBATiTl (t) > 0 va PBATout(t) = O, tl‘arlg thai xa pln tu'cmg
]:Ing vOi PBATin (t) =0 Vé. PBATout (t) > 0. Do dd taco diéu
kién rang budc:

Pparin (8). Pearouc(t) = 0 ©)

Tuy nhién, phuong trinh (9) khong c6 dang tuyén tinh. D&
tuyén tinh hoa dicu kién rang bugc (9), ta dat bién nhi phan
BatSt(t) €(0;1) thé hién trang thai nap/xa cua pin tich trir.

- BatSt(t) = 1: Pin tich trir ¢ trang thai nap vai
cong suat nap Pgarin (t), Pearin(t) =0

- BatSt(t) = 0: Pin tich trir & trang thai xa véi cong
suat khi Xa P aroue (t), Paaroue (£) = 0
Diéu kién rang budc trén c6 thé chuyén thanh:
0 < Pgarin(t) < BatSt(t). Ppy(t)
0 < Pgarout(t) < (1 — BatSt(t)). PEatour
0 < BatSt(t) <1
Poarout (t) < PEaTour
Nhu vy, khi pin tich trir dugc nap, BatSt(t) = 1, ta cd:
{0 < Pparin(t) < Pgai

(10)

BATin
Pgarout(£) =0
Khi pin tich trir & trang thai xa, BatSt(t) = 0 ta c6:
{ Pgarin(t) =0
0 < Pgarout (£) < Pgatout
D¢ dua v& bai toan t6i uu tuyén tinh trinh bay ¢ Muc
3.1, cac dicu kién rang budc (10) c6 thé dugc viet thanh:
( Pearin(t) — Ppy(t). BatSt(t) <0
PBATout(t) + L;ilan)Lgn . BatSt(t) < l;r‘qurylgn
0 < BatSt(t) <1
0< PBATin(t) < gs’?ﬁ#ﬁn
0 < Poarout(t) < PRatout

(11)

3.2.2. Trang thai hoat dong néi ludi

Vao mbi thoi diém, dong cong suit tai diém két ndi ludi
chi c6 mot trong hai trang thai: Ban dién 1én ludi tvong Gmg
v6i Pgg(t) > 0 va P;g(t) = 0; Mua dién tryc tiép tir ludi
tuong ng vGi Pgg(t) > 0va Pgg(t) = 0. Do d9, ta cé dicu
kién rang budc sau:

Pep(t). Ps(t) = 0

Dé tuyén tinh hoa didu kién rang budc nay, ta dat
GridSt(t) €(0;1) thé hién trang thai dong nang luong tai
diém két noi ludi.

- GridSt(t) = 1: Cong suat cua ludi dugc cap cho tai.

- GridSt(t) = 0: Ning luong dién tir hé thong duoc ban
1én ludi.

Diéu kién rang budc trén co thé chuyén thanh:

0 < Pyp(t) < GridSt(t). PIE
0 < Pgs(t) < (1 — GridSt(t)). Ppy(t)
0 < GridSt(t) <1

Nhu véy, khi cong suét tir lu6i dwoc cip cho tai, ta co

GridSt(t) = 1:

(12)

{0 < Pgp(t) < PO
Pgs(t) =0
Niang lugng dién tir hé thdng dugc ban 1én luéi, ta co
GridSt(t) = 0:
{ Pep(t) =0
0 < Pgs(t) < Ppy(t)
bé dua vé dang bai toan t6i wu tuyén tinh, cac rang budc
(12) c6 thé dugc chuyén thanh:
( Pep(t) — PEE*.GridSt(t) <0
P (t) + Ppy(t).GridSt(t) < Ppy(t)
0 < GridSt(t) <1
L 0 < Pyp(t) < PIR*
0 < Pgs(t) < Ppy(t)

(13)
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3.3. Thiét lgp bai todn téi wu

Dén day, bai toan t6i uvu dwoc thanh 1ap bao gdm céac
bien: Pep(t), Pes(), Pgarout(t), Pparin(t), SOC(D),
BatSt(t), GridSt(t).

Tir cac rang budc vé cac phuong trinh can bang ning
luong, cac trang thai hoat dong cua pin va ludi, ta c6 cac
dang thirc, cac bat dang thirc da dugce tuyen tinh hoa va cac
gidi han cua cac bién tu do:

=  Cac phuong trinh:

Pgp(t) — Pes(t) + Poarout (t) — Pparin(€)

= PLoads (t) - PPV(t)
Pgarout () — Pparin(£) + SOC(L). Cpar
- SOC(t - 1). CBAT = 0

= Céc bét phuong trinh:

Pparou: (t) + PEY, . BatSt(t) < PRY¥,

Pgarin(t) — Ppy(t). BatSt(t) < 0

Pgp(t) — PIE™ GrldSt(t) <0

= Cac gidi han:

0 < Pyp(t) < PO

0 < Pgs(t) < Ppy(t)

0 < Pparout () < PE4Tout

0 < Pparin(t) < Pgirin

SO0C™" < SOC(t) < SOC™**

0 < BatSt(t) <1

0 < GridSt(t) <1

=  Ham muc tiéu:

24
Min(Pay) = Min ) [Cos (). Pos () = Cas(0)- Pos(0)]
t=1
Trong d6:Cgp(t): Gia mua dién tir ludi vao thoi diém t;
Css(t): Gia ban dién vao ludi vao thoi diém t.

O day, bai toan t6i wu toan cuc duwoc xem xét trong 24
gi0. Cac bién tu do dugc roi rac hoa trong 24 gio, voi moi
budc thoi gian 1a 1 gio. Bai toan toi wu c6 theé dugc giai vai
budc thoi gian bé hon 1 gio, va cho két qua t6i uu hon. Tuy
nhién, khi d6 s6 lugng céc rang budc, so6 bién s€ bi tang 1én,
tang thoi gian tinh toan.

4. M6 phéng trén phin mém Matlab két hop véi phin
mém CPLEX va danh gia két qua
4.1. Phan mém CPLEX v gbi két néi véi Matlab

“IBM ILOG CPLEX Optimization Studio” (hay thuong
duoc goi tit 1a CPLEX) 1a mot phan mem chuyén dung dé
giai cac bai toan t6i wu, duoc phat tr1en boi cong ty IBM.
Phan mém dugc COng ty cung cip gdm hai phién ban danh
cho thuong mai va cho gido dyc. Hién nay, nhiéu hé thong
giam sat, dleu khién, t6i ru trong cong nghiép da duoc tich
hop phin mém CPLEX (Vi du cac hé théng giam sat, t6i uu
nang luong trong toa nha). Uu dlem cua CPLEX la thoi
gian tinh toan nhanh. CPLEX cung cip giao dién trén nén
ngon ngit C++, C# va Java. Ngoai ra, “IBM ILOG CPLEX

Optimization Studio” cung cap goi két ndi véi Microsoft
Excel and MATLAB nham phuyc vu céc tinh toan toi uu
trong thwong mai cing nhu cho viéc nghién ciru mé phong
trén Matlab. Bai bao nay s dung cong cu két noi voi
Matlab @€ thuc hién mo hinh héa va moé phong trén Matlab.
Trong bai bao nay, cac bién tu do duoc roi rac héa trong
24 gi0, véi moi budce thoi gian 1a 1 gio. Do d6, bai toan toi
uu dugce giai voi 168 bién va 144 dicu kién rang bude.
4.2. Céc thong s6 mé phong
» Pin mat troi
Trong bai bao ndy, cac tim pin mit troi duoc ch(_)r} xem
xét 1a loai Polychristalline CS6P-260P véi cOng suat cuc
dai dat duwoc & diéu kién ti,éu chuan cua moi tam p[n la
Ppy sr¢ = 260 W. Vi 58 tam pin s& cho cong suat t6i da
12 15,08 KW.
» Pin tich trir

Pin tich trir duogc chc_)p xem xét 1a loai Crown 12V,
195Ah. Véi 12 pin dugce dau 4x3 cho dién ap 48V dam bao
dong tai toi da cua pin. Tong dung luong pin Cpur=
2.340Ah, cho phep tiéu thu 6 50% tai cuc dai thiét ke trong
4h. B¢ gi¢i han dong dién nap va xd cua pin tich trlr, cong
suat nap va xa cua day pin tich trlit dugc gidi han 5 KW.

» Gid ban dién lén ludi

Bai béq xem xét kha nang l?én dién l’én ludi véi gia dién
l1a 2.086 dong/kWh theo quyét dinh s6 11/2017/QP-TTg
cua Thu tuéng Chinh phu duoc ban hanh ngay 11/4/2017
vé co ché khuyén khich phat trién cac dy an dién mat troi
tai Viét Nam.

» Gida mua dién tw luoi dién

Viéce toi uwu gia thanh ti€u thu dién dugc xem Xeét voi
nhom khach hang kinh doanh, dich vu theo biéu gia dién
ban 1¢ 3 gia do EVN quy dinh:

2.320 (ddng/kWh);
1.412 (dong/kWh);
3.991 (d6ng/kWh).
Cac mbe gio theo biéu gia duge xac dinh nhu sau:

- Gi¢ binh thuong:
- Gio thép diém:

- Gi0 cao diém:

- Gi¢ binh thuong:
Gom céac ngay tir ther Hai dén thtr Bay:
+ Tir 04 gio 00 dén 9 gid 30 (05 gio va 30 phut);
+ Tir 11 gio 30 dén 17 gio 00 (05 gioy va 30 phiit);
+ Tir 20 gio 00 dén 22 gioy 00 (02 gio).
Ngay Chu nhat:
+ Tir 04 gio 00 dén 22 gioy 00 (18 gio).
- Gi¢ cao diém:
GoOm cac ngay tir thir Hai dén thir Bay:
+ Tir 09 gid 30 dén 11 gio 30 (02 gid);
+ Tir 17 gio 00 dén 20 gioy 00 (03 gioy).
Ngay Chu nhat: khong c6 gio cao diém.
- Gio thap diém:
+ T4t ca cac ngdy trong tuln: tir 22 gid 00 dén 04
2i0 00 sang ngay hom sau (06 gio).
Ngoai ra, cong suit cung cép cta pin mit troi co thé
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duogc ude lugng tir birc xa, nhiét dd bang cong cu truc tuyén
PVGis [9]. Tai tiéu thu duoc gia lap trong 24 gio.
4.3. Két qui mé phong

Két qua qua trinh trao d6i cong sudt dugc thé hién trén
Hinh 3. Cong suét c6 thé duoc trao d6i nang lugng hai chicu
voi ngudn tich trit va voi ludi dién. Pgar(t) c6 gia tri duong,
thé hién pin tich trit dang dugc xa. Py (t) ¢6 gié tri 4m thé
hién pin dang dugc nap. Di véi cong suét ludi Pg,i4(t), gid
tri dwong thé hién dong cong suét duoc cap tir ludi cho tai, gia
tri &m thé hién cong suit duoc ban 1én ludi. PO thi Hinh 3 thé
hién hoat dong diéu phdi dién nang theo gia ban.

Cong suat nguon-tal

5 |
0 3 10 15 20 25
Tho gien trong ngay(h)

Hinh 3. Trao déi cong sudt nguon - tdi
Trudce thoi diém t = 9h30, gia dién duogc tinh theo mirc
“Thap diém” va “Binh thudong” nén hé thong wu tién sir
dung di¢én ap ludi. Nang lugng thu dugce tir pin mat troi
dugc nap vao pin tich trit. Ttr t = 9h30, gia dién & mirc cao
diém nén ludi duoc ngat két ndi. Nang lwong tir pin tich trir
va pin mit trdi dugc cung cap cho tai.

Nap xa cua pin tich tru

Seling Prices
Batteries

Cong suat(KW)
o

......

10
Thoi gian trong ngay(h)

Hinh 4. Trang thdi nap xa cua pin tich triv
Trong khoang thoi gian t = 11h00 - 12h00, cong suét
du thira tir pin mat troi dugce nap vao pin tich trit, cong suat
du thtra khi pin dugc nap day s€ dugc ban 1én ludi. Tai

dugce xem xét & day 1a cong suat tiéu thu ciia mot ho san
xuét kinh doanh, c¢6 cong suat tiéu thu toi da 15 KW. Cong
sudt tiéu thu duoc xac dinh va léy mau theo mbi bude thoi
gian la 1 gio.

Hinh 4 thé hién quan h¢ giira gi4 ban dién va trang thai
nap - xa cua pin. Pin s€ uvu tién dugc nap khi gia dién ludi
thap va xa ra cho tai tiéu thy khi gia dién ludi cao (gio cao
diém). Véi vi du mo phong néu trén, gia thanh mua dién
thap nhét 1a 327.733,00 dong.

5. Két ludn

Bai bao gidi thiéu thuat toan tdi wu diéu phoi dién ning
cho hé théng pin ning luong mit troi ndi ludi. Giai thuat
t6i uu dugc thanh 1ap dua trén bai toan ti uu tuyén tinh.
Két qua dugc mo phong trén phan mém Matlab két hop véi
phan mém CPLEX cua IBM. Péng gop chinh ciia bai bao
1a xay dyng lai mé hinh bai toan t6i wu MILP trén ngén
ngir Matlab, dya trén cac cong trinh khoa hoc da dugc cong
bd, dé c6 thé két ndi moé phong véi CPLEX. Viée két ndi
gitta CPLEX va Matlab mot mat cho phép tan dung tde doc
tinh ton nhanh ctia cong cu tinh toan téi wu chuyén dung
CPLEX, mat khac cho phép khai thac moi truong linh hoat
clia Matlab d¢é tiép tuc nhitng mé phong phtrc tap hon nhur
két hop kiém nghiém véi cac md phong diéu khién ¢ ting
diéu khién cuc bo.
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