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This paper presents a planning method for micro energy networks,
integrating renewable energy sources such as photovoltaic, wind
energy, combined heat and power systems, and energy storage. The
proposed optimization approach is developed to minimize operational
costs by implementing dynamic operation strategies. Through a
variable-step search space method, the optimal power output for each
generation unit within the system is determined. The results
demonstrate that the model can effectively maintain energy balance
throughout different seasons while optimizing operational costs. The
study also clarifies the impact of time-based electricity pricing on
system performance. Furthermore, it highlights the importance of
integrating renewable energy sources into microgrids to enhance
sustainability and energy efficiency. The proposed method ensures
flexibility and reliability of the operational model under varying load
and weather conditions. Overall, this study contributes to advancing
renewable energy planning, improving cost efficiency, and developing
environmentally friendly energy solutions for future energy systems.
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Bai bao nay trinh bay mot phuong phap 1ap ké hoach cho mé hinh mang
ning lugng vi md, tich hop cac nguon ning luong tai tao nhu quang dién,
nang lugng gid, hé théng nhiét dién két hop va luu trir nang lugng.
Phuong phap t6i wu héa duge phat trién nham giam thiéu chi phi van
hanh bang cach thuc hién cac chién lugc van hanh dong. Théng qua
phuong phap tim kiém khong gian budc bién thién, cong suat téi wu cho
timg don vi phat dién trong hé théng duoc xac dinh. Két qua cho thiy mo
hinh ¢ thé duy tri cdn bang nang lwong higu qua trong sudt cac mua
ddng thoi t6i wru hoa chi phi van hanh. Nghién ciru ciing 1am rd tac dong
cla gia dién dya trén thoi gian dén hiéu suat cua hé thong. Hon nira,
nghién ctru nhin manh tam quan trong cua viéc tich hop ning luong tai
tao vao cac luéi vi mo nhdm nang cao tinh bén vimg va hiéu qua ning
lugng. Phuong phap d& xuit dam bao tinh linh hoat va d¢ tin cy cua mo
hinh hoat dong dudi cac didu kién tai va thoi tiét thay d6i. Nhin chung,
nghién ctru dong gbp vao viée thuc ddy quy hoach ning luong téi tao, cai
thién hiéu qua chi phi va phat trién cac giai phap nang luong than thién
v6i méi trudng cho hé théng nang lwong trong tuong lai.
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1. Giéi thi¢u

Hé thong mang ludi niang lugng vi md (Micro Energy Networks - MEN) tich hop cac nguon
nang lugng tai tao nhu pin quang dién (PV — Photovoltaic), dién gio (WT — Wind Turbine), hé
thong dong phat nhiét dién (CHP - Combined Heat and Power) va hé thong tich trit ning luong
(ESS - Energy Storage System) dé cung cip dién va nhiét dong thoi [1]. M6 hinh nay gitp tan
dung hi¢u qua ndng luong tai tao va cai thién hi¢u Sut sir dung ning luong hoa thach. Tuy nhién,
su bién doi clia nguon nang luong tai tao va dac diém phu tdi tao ra nhitng thach thirc méi khong
duoc giai quyét trong cac phuong phép quy hoach truyén thong [2].

Viéc quy hoach MEN yéu cau xdy dung cac m6 hinh cho cac nguon nang lugng tai tao, CHP
va thiét bi luu trix. Dong thoi, can xem xét tac dong cua cac chién lugc van hanh dén can bang
nang lugng trong hé théng [3]. Hién nay, nghién citu vé cac phuong phap quy hoach cho MEN
con han ché, do d6 viéc tim hiéu Iy thuyét va phwong phap quy hoach dya trén anh huéng cua cac
chién lugc van hanh 1a rat can thiét [4].

Trong linh vuc thiét ké quy hoach MEN, d co6 mét s6 nghién ciru d& xuét cac phuong phap lya
chon don vi phét dién va cu hinh cong sut cho nhiéu loai hé thdng khac nhau [5]. Cac nghién ciru
nay da phan tich anh huéng cua cac t6 hop cong suit khac nhau doi voi tinh kinh té va do tin cay
cua hé théng [6]. Mot s6 tai liéu cling di trinh bay cac phuong phap t6i wu hoa phan bd cong suat
trong MEN, cho thiy can thiét phai xem xét chi phi van hanh va cac rang budc trong qua trinh 14p
ké hoach [7]. Tuy nhién, hién tai, cac phuong phap chi xem xét mét cach don gian céc chi phi trong
qué trinh hoat dong, din dén két qua quy hoach khong hoan toan phu hop véi thuc té [8].

Bai bdo nay nham phat trién mot phuong phap 1ap ké hoach t6i uu cho MEN tich hop céc
nguon ning luong tai tao nham giam thiéu chi phi van hanh, duy tri cdn bang ndng lugng hicu
qua va nang cao tinh bén viing cua hé thong. Nghién ctru ap dung phuong phap t6i wu hoa voi
chién lugc van hanh dong, sir dung thuat toan tim kiém khong gian budc bién thién dé xac dinh
cong suit toi wu cho timg don vi phat dién. Phuong phap dé xuat dugc danh gia thong qua phan
tich tac dong cua gia dién theo thoi gian va kha ning van hanh linh hoat dudi cac diéu kién tai va
thoi tiét thay doi.

2. Phuong phap nghién ciru
2.1. Hé thong mang néing lwong vi mé
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Hinh 1. Cdu tric ciia MEN

Céu trac MEN (Hinh 1) bao gdm cac nguon tai tao nhu quang dién, dién gio, td may phat dién
khi mini va thiét bi luu trit ning lugng. Cac to méy nay vira bo sung ngudn tai tao, vira sir dung
khi thai nhiét dé gia nhiét, nang cao hiéu suét ning luong hoa thach. MEN két ndi véi luéi dién
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thong qua (Point of Common Coupling — PCC) diém két néi chung va hé théng déng cit, cho
phép chuyén doi linh hoat gitra ché d6 noi lugi va doc lap.

2.1.1. M6 hinh toan hoc cua pin quang dién PV

Mo hinh toan hoc cta pin quang dién (PV) biéu dién mdi quan hé gitra bic xa mat troi va
cong suét dau ra. Dya trén cac thong tin dia 1y nhu vi d6, kinh d6, mui gio va d6 cao so véi muc
nuéc bién, luong birc xa mat troi hang gid co thé duogc tinh toan mé phong [9]. Cac biéu thic
tinh toan dugc trinh bay trong phuong trinh (1), (2), va (3).

1)

G, = G (1+0.33c0s 3362”

— 2
G, =@+ E2R, +6,(Ceg Z (P [Sosint £y vop, 22y )

G, 2
(4)

)(COs @ cos & €os w +Sin @sin o)

G:Gb+Gd:KTGO @ 5 Pro S Mk (1.-T)]

STC

Trong d6: G 1a hing s6 mit troi; ¢ 1a vi do; 0 1a géc xich vi ctia mat troi (1a goc do tir mat
phing xich dao thién ciu dén thién thé, tinh theo hudng vudng goc); w 1a goc gid; n 1a ngdy trong
nam, v6i n = 1,2,...,365; G, 1a brc Xa ngang ngoai khong gian; G, 1a biic Xa téi tim pin mat troi;
G 1a birc xa ngang tai bé mat Trai Dat; Gb 1a buc Xa truc tiép; Gd 1a buc Xa tan xa; KT 1a chi s6
quang t6 (hé s6 troi quang); pg 1a hé s6 phan xa cia mat dat; A 1a goc nghiéng cua mat phang
nghiéng; Rb 13 ty 18 birc xa truc tiép trén madt phang nghiéng cua tam pin mat troi so véi trén mat
phang ngang.

Cong suat dau ra caa hé thong phat dién quang dién mit troi Pev cha yéu phu thude vao lugng
birc xa mat troi va nhiét d6 hoat dong cua cac tam pin, dugc gisi thidu & cong thic (4).

Trong d6: Pstc: Cong sut cuc dai trong diéu kién thir nghiém tiéu chuan (Standard Testing
Condition); Gstc: Cuong d6 anh sang dudi diéu kién thir nghiém tiéu chuan; ke: Hé sb nhiét do;
Te: Nhiét d6 hoat dong cua tam pin; Tr: Nhiét do tham chiéu, lay gia tri 1a 25°C.

2.1.2. M6 hinh toan hoc cua nang luong gio - WT

Mo hinh toan hoc cuia WT chua yéu bao gdm mé hinh héa phan bé téc do gio va dau ra cong
suit cua hé thdng phat dién cua nd. Thong thuong, toc do gio trung binh hang thang co thé duoc
do luong tai cac khu vuc cu thé, sau do sir dung phén phdi Weibull dé mo phong toc do gi6 hang
gio [10]. Cong suat dau ra cua hé thong phat dién bang ning lugng gi6 phu thudc chu yéu vao toc
do gio. Thong thudng, nha san Xuit s& cung cip duong cong méi quan hé giira téc do gio va cong
Suit dau ra cua tua-bin gio. Thong qua phuong phap khép duong cong, co thé suy ra cong suit
dau ra Pwr twong g Vai bat ky tée d¢ gié v. Biéu thirc dugc mo ta nhu sau:

0 L<U,
av® +bv® +cv+d vU; SV,
Rr = ®)
P v, Sv<uU,
0 V>0,

co

Trong do: Ve, Vr, Veo lan Tuot 1 tée d6 gio cit vao, toe d6 gié dinh mirc va tdc do gid cat ra; Pr
1a cong suat dinh muc; a, b, ¢, d 1a cac tham s6 dugc xac dinh dua trén phuong phap hoi quy téc
dd gio - cong suat.

2.1.3. Mo hinh toan hoc cua tua-bin khi

Trong quy hoach va thiét ké, dic tinh kinh té cia CHP tir tua-bin khi 1a yéu té quan trong. Bai
viet gisi thi¢u phuong phép xay dung m6 hinh cong suat ti€u thu va ddc tinh kinh t€ cho tua-bin
khi vi md. Mac du trén thi truong c6 nhiéu loai tua-bin khi vi m6 khac nhau vé cong suat, hiéu
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suat va nhiét do khi thai, nhung cac phuong phap phan tich giita ching twong ddi giéng nhau.
Cong suit dau ra va luong nhiét thu hdi phu thude vao trang thai van hanh, va hién chua c6 biéu
thirc chung dé tinh toan cac gia tri nay & ché do tai mot phan. Tuy nhién, dit liéu van hanh tir nha
san Xuat ¢ cac ché do tai khac nhau co thé dugc st dung dé tinh ton thong qua phuong phap
khop duong cong [11].

Bai viét sir dung tua-bin khi Capstone C60 1am vi du, dwa trén dir liéu hiéu suat va mirc tiéu
thu nhién liéu & cac ché do tai dinh muc, 75%, 50% va 25% [12]. Phan tich duoc thuc hién dé
xéc dinh ty 1& nhiét-dién, lwong nhiét thu hdi va mic tiéu thu nhién liéu tai moi diém van hanh.

Xg =PPL: 6) o (Xg)=-9,18X2 +23,44X2 ~1969X +8,05 @)

Buéc 1: Tinh toan ty Ié tai mot phan RXR cua tua-bin khi vi mé, biéu thirc tinh (6).

Trong d6: Pout 1a cong suét dién thyc té dau ra; PE 1a cong suat dinh muc.

Buoc 2: Tinh ty 1€ nhiét - dién.

Dau tién, tinh ty 1& nhiét - dién tai mot s6 diém van hanh dién hinh. Sau do, sir dung phuong phap
hoi quy dé xéc dinh ty 1& nhiét - dién fRatio tai bat ky diém van hanh nao theo phuong trinh (7).

Bwéc 3: Tinh luong nhiét thu hoi (Hout): Hout=Pout fRatio(XR) (8)

Buéc 4: Tinh luong tiéu thu nhién liéu fFuel, duoc x4c dinh truc tiép théng qua phwong trinh hoi
quy (9):

fr (Xg) =19,20X 2 +38,40X 2 +42X, —0,60 9

Dic tinh ty 1& nhiét - dién va dic tinh tiéu thu nhién liéu cua tua-bin khi C60 duoc biéu dién

trong Hinh 2.
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Hinh 2. Ddc tinh ty 1 nhiét - dién va dac tinh tiéu thu nhién li¢u cua C60

Tir Hinh 2, ¢6 thé thay Dic tinh ty 1¢ nhiét - dién cua tua-bin khi C60 c6 xu hudng bién doi
phi tuyen. Khi cong suat dau ra tang, ty 1€ nhict - dién giam. Dac tinh tiéu thy nhién liéu c6 xu
huéng bien doi gan nhu tuyen tinh. Khi cong suat dau ra tang, luong tiéu thy nhién li¢u cling
tang. Chi phi don vi Cu cua tua-bin khi vi mé dugc tinh theo biéu thac (10):

C, =6,5x(-0,014P. +600) (10)

Ngoai ra, chi phi van hanh va bao tri tua-bin khi 1a 128 VND /(kWh) [13].

2.1.4. M6 hinh todan hoc luu trit nang lwong - ESS

Bai bao nay ldy pin axit chi lam vi du dé xay dung mé hinh ESS va thiét ké ké hoach, ddng
thoi xac dinh dung lugng phu hgp cua ESS dya trén vai tro cia néd trong MEN. Trong do, vai tro
chinh bao gébm: Piéu chinh cong suét dinh va day; Tan dung chénh 1éch gia dién; Lam ngudn
dién du phong. Tuy nhién, bai viét chi xem xét viéc 1ap ké hoach luu trit nang luong khi hé thng
hoat dong doc lap.

a. Céng sudt sac/xd cia pin: Khi hé théng hoat dong doc lap, cong suit sac/xa cua pin
AP(t)\Delta P(t)AP(t) dugc tinh theo: AP(t) = P (t) —P_(t) (11)

Trong d6, P, (t) Cong suét phat ctia hé thong (W), P_(t): Cong suat tiéu thu tai (KW).
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b. Trang thdi sac ciia pin (SOC): Trang thai sac (SOC) cua pin tai thoi diém t+1 duoc tinh
AP(T
nhu sau: Sg,. (t+1) =Sg. (1) +7, () At (12)

Bus
Trong d6: Sg.. (t) 1a trang thai sac cia pin tai thoi diém t; 77, Hiéu suét sac/xa; U
ap cua thanh cai DC; At: Khoang thoi gian xét ’ .
. Gidi hgn trang thdi sac (SOC): Trang thai sac cua pin trong thuc té€ phai nam trong mot
khoang gi¢i han nhat dinh, véi gia tri t6i da S VA toi thiéu Seo. .. duge xac dinh béi:
Ssocmax = En (13) Ssocmin = Q- DDOD)SSOC max (14)

Trong d6: E, 12 dung lwong cua pin, 1a bién téi wu cua hé théng; Dpop 12 D6 siu x4 (Depth of
Discharge).

: Bién

Bus *

2.2. Phwong phdp nghién ciru

Khi h¢ thong vi luéi ning luong hdn hop két ndi ludi, can tdi uu hoa hiéu qua kinh té cua hé
thdng. Khi hoat dong doc 1ap, can dam bao do tin cay trong cung cp dién cho cac tai quan trong.
Dua trén dung luong vi ludi va cac gidi han tir luéi dién d6i véi viéc ban dién, ché do van hanh két
ndi ludi duge chia thanh hai dang: van hanh ndi ludi (Grid-Connected Mode) va van hanh ban dién
lén ludi (Grid-Interactive Mode). Trong ché do ndi ludi, vi ludi ¢6 thé mua dién tir ludi nhung
khong dugc phép ban. Trong ché d6 ban dién 1én ludi, vi ludi c6 thé mua va ban dién vai ludi dién.

Hai ché do ndi ludi va ban dién 1én ludi c6 cac rang bugc thiét ké khac nhau, do d6 cém dugc
quy hoach riéng bi€t va dam bao kha néng chuyen dbi linh hoat sang ché do doc 1ap khi can thiét.
Bai viét nay tap trung vao quy hoach va thiét ké cho ché d6 ndi ludi, ddng thoi xem xét kha ning
dap g cac yéu cau khi hé thong hoat dong doc lap.

2.2.1. M6 hinh hé théng

Trong Hinh 1, hé théng vi ludi ning lwong hdn hop bao gom cac ngudn ning luong dau vao
nhu khi ty nhién, dién tir lugi dién 16n, va ning lugng gié, mat troi. Muc tiéu t6i uvu hoa cua hé
thdng 1a tdi thiéu hoa dong tién hang nim. Dong tién hang niam bao gdm: Phan ¢ dinh: chi phi
dau tu ban dau quy ddi hang ndm va chi phi bao tri hang niam; Phan bién dong: chi phi mua dién
va chi phi mua khi ty nhién hang nam.

Mo hinh quy hoach kinh té tong thé cua hé théng duoc biéu dién nhu sau:

4 24
CCNP = Zl Dn ;(Cei pGridi + Cgas pCHPi + CgashBi )Atb + (CPV + M PV)PPV + (CWT + M WT ) I:)WT (15)
n= i=

+(CCHP + MCHP) I:)CHF’ +(CB + MB) HB

Trong d6: Cnpc: Dong tién hang nam; Dn: S6 ngay trong mua th n; c: Gia dién tai thoi diém
l; Ces: Gia khi tu nhién; peypei : Cong suat dién tir ludi va to may nhiét dién tai thoi diém i. hg;:
Cong suat nhiét ciia ndi hoi tai thoi diém 1; At,: Budc thoi gian, lay gi tri 1 gid; Cpy, Cwr, Cerp,
Cg lan luot 13 chi phi dau tu ban ddu quy d6i hang nim cua cac thiét bj phat dién mat troi, gio, to
may nhiét dién, va n6i hoi va Mpv, Mwt, Mcup, Mg lan luo*t la chi phi bao tri hang nam cua chung;
Pchp, HB Cong suét Iap dat cua to may nhiét dién va ndi hoi.

Diéu kién rang bugc:

0<P, <P

Pv = Fpvmax
{PGridl + PCHPl + PPVl + P = PLi (16) 0< PWT < PWTmax (17)
hepes + g =y 0<P.p < Porpma
0< Hg <Hgu
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0 < Parigi < Paricmax

Psrisi = PrvG; Perpi = F(Pepp, X)

0 =P 0 (18) e = T (Hg, X) (19)
0< Peppi < Fee Peria = T (X)

0<h; <H,

U Rang bugc Van hanh hé thong: Puoc gisi thigu nhu cong thirc (16), trong do: Pevi, Pwris PL
lan luq‘g 1a cong suat dién cua cac don vi phat dién PV, WT va phu tai tai thoi diém I; hepp, heppl
va hy; lan luot la cong suat nhiét, cua to may phat nhiét dién két hop (CHP) va phu tai nhiét tai
thoi diem i; 2/ Gidi han cong suat: cong thuc (17); 3/ Dieu kién van hanh: cong thic (18), trong
d6: Gi, v, lan lugt 1a cudng dd birc xa mat troi va van toc gio tai thoi diém i. Khi d6, chién lugc
van hanh c6 thé viét nhu cong thic (19) véi f (P.pp, X), f(Hg, X) va f(X) 14 cac ham lién
quan dén chién lugc van hanh; X 1a Bién s6 dieu khién chién lugc van hanh. M hinh quy hoach
O trén coO thé mo ta ba ché d6 van hanh khac nhau cua hé thong: ché do ket noi ludi dién, che do
bén dién [én ludi, va che do van hanh doc lap. O moi budc 'ghc‘ri gian, lugng dién mua, cong suat
dau ra ciia CHP va 10 hoi (boiler) déu dugc phan bo theo chién lugc van hanh.

(1) Ngudn dién du phong: E, = foo(Max p; — Ry, T) (20)

Trong do, fpg 1a ham tinh toan dung luong bé ESS dlga trén cong suat dau ra cua bo luu trit va
thoi gian van hanh doc 1ap; T 1a thoi gian hé thong ¢6 thé van hanh doc lap.

(2) On dinh dao dong clia ning luong téi tao: E, = foo (P + BPyr. AL,) (21)

Trong d6, o va f la hé sb 6n dinh dao dong cho ning lugng PV va ning luong gi6 (WT);
At, quy mo thoi gian dé 6n dinh dao dong; fPQ la ham tinh toan dung luong bo ESS dya trén

cong suat dau ra cia bo luu trit va quy mo thoi gian dao dong.

Chi phi dau tu ban dau quy ddi theo nim C duoc tinh bang chi phi khau hao hang nim cua
tong dau tu ban dau trir di chi phi khau hao hang nam cta chi phi chim (sunk cost). Biéu thirc
tinh nhu sau:

raA+n" 4
@)1 T Q)" -
Trong do, Cp, la tong chi phi dau tu ban dau; C, la chi phi chim; m la tudi tho su dung (thoi
gian khau hao); y 1a 1ai suat co ban. M6 hinh cong suat dau ra va dac tinh kinh t€ cta 16 hoi [12]:
He=7.Q (23) Cg =6,5%x205H,°" (24)
_ Trong d6, g 1a higu suét cua 1o hoi; Q 1a lugng nhiét sinh ra tir viéc dot nhién ligu; Cg va Hg
lan luot 1a chi phi don vi va cong suat dau ra cua 10 hoi.

(22)

2.2.2. Phirong phdp gidi quyét

Do ham muyc ti€u phu thugc vao chién luoc véan hanh dong, mé hinh nay khong phu hop voi
cac thuat toan 1ap ke hoach thong thuong. Bai viet dé xuat phuong phap kham pha khong gian
Vvéi budc tién bién doi, gom cic budc xay dung chudi budc tién cho tirng bién nhur mé ta Hinh 3
hoy =% % - % |s Bor =[Vo Yo oo Vi s e =[200 25,2 ]bdt déu véi buée tién lon
X, Y1 2, dé kham pha khong gian con. Thu nhé budc tién X5,Y,,Z, trong khong gian con tiém
ning sau d6 1ap lai cho dén khi dat két qua toi wu. Phuong phap nay giam déng ké khdi lugng
tinh toan, phu hop véi cac md hinh nang luong phu:c tap. Ngoai ra, viéc ap dung phuong phap
tinh toan két hop tim kiém nay giup ngudi ding d& dang nhap cong suit t may va budc tién,
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ddng thoi ghuén loi trong viéc trién khai tinh todn song song trén bo Xu ly trung tdm (CPU) hodc
bo xir 1y d6 hoa (GPU) da 161, qua d6 tang dang ké toc do xir 1y.

Mi i
Gas Turbine

Hinh 3. M6 ta phiong phdp tim kiém khéng gian véi budc tién bién doi
3. Két qua nghién ciru va thao luan

Bai toan chon khu vin phong ¢ ving khi hau bén mua dé thiét ké hé thong vi ludi niang luong
hén hop. Phu tai dién c6 dinh 3.000 kW, téi thiéu 800 KW; phu tai nhiét dat dinh 6.000 kW. Ti Ié
nhiét/dién I6n nhat 1a 2,76, trung binh ndm 0,96. Du bao phu tai dwoc minh hoa trong Hinh 4.

Gia dién phan thoi gian: cao diém 4.309 VND/kWh, trung binh va thap diém 2.681
VNB/kWh (ty 1é cao/thap: 3,744); gi4 khi thién nhién 4.900 VNB/m?. Chi phi dau tu: dién mat
troi va dién gio 35 triéu VNB/KW. Gidi han lip dit cong suat: dién mat troi toi da 1.500 kW, dién
gi6 tbi da 1.000 kW, tua bin khi t6i da 3.000 kW [14].

3 000, 6 000 Phan b6 chi phi hang nam theo loai chi phi
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Hinh 6. Cin bang ning lwong 6 trang thai t6 hop ti wu vao mia xudn

Phuong phap t6i uu hoa sur dung tim kiém khong gian bién budc, bat dau voi bude dai roi thu
hep dan. Cong suit noi hoi ban dau dap rng tai nhiét dinh (6.000 kW), sau do t6i uu hoa cong
sut tua bin khi, dién gio va dién mat troi. Néu khong co cac nguon nay, toan by dién nang dugc
mua tir luéi, v6i dong tién hang nam 13.717,5 triéu VND. Sau tbi uu hoa, té hop téi wu c6 dong
tién hang nam 8.887 tricu VND (tua bin khi 1.200 kW, dién gi6 1.000 kW, dién mat troi 600
kW), cho thay hiéu qua kinh té tét. Trong té hop t6i uu, chi phi khi thién nhién va dién mua tir
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lusi chiém phan 16n dong ’ti‘én. Quan hé cin bang ning luong thé hién sy phu thudce vao gia dién
theo thoi gian: gia dién thap, tua-bin khi khong hoat dong, gia dién cao, tua-bin khi phat dién va
khong mua dién tu ludi (Hinh 5, Hinh 6, Hinh 7, va Hinh 8).
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Hinh 8. Cdn bang ndang heong ¢ trang thdi t6 hop t6i wu vao mia dong

Vao mua xuan va thu, nhiét du tir tua-bin khi nho dap tng phan 16n nhu cau tai nhiét, chi can
b sung nhiét tir 1o hoi. Mua he, nhu cau dién cao khién tua-bin khi nho khong di, phan con lai
mua tir ludi, nhung nhiét du tir tua-bin khi du dap wng nhu cau nhiét. Mua dong, nhu cau dién
tuong ty mua xuan, thu, nhung nhu cau tai nhiét cao, can b sung tir 10 hoi. Tua-bin khi 1.200
kW dam bao 40% tai quan trong khi hoat dong doc 1ap. Dung lugng luu trit nang lugng dugc cau
hinh theo cong thue (20) va (21), nhung cén nghién ctru thém ve cac diéu kién han ché dic biét
dé dam bao van hanh 6n dinh.

4. Két luan

Bai bao nay dé xuat mot phuong phap quy hoach vi luéi ning lwong hdn hop c6 tinh dén cac
rang budc chién luoc van hanh dong. Phuong phap nay c6 thé khic phuc tt cac han ché caa cac
phuong phap quy hoach hién ¢6 trong viéc xem x¢ét chi phi van hanh hé¢ thong. Théng qua phan
tich cac vi du tinh toan, c6 thé thay rang viéc ap dung phuong phap quy hoach duoc dé Xuat trong
bai viét nay gitip hé thong dugc quy hoach thich nghi t6t voi diéu kién van hanh thyc te tur do
néang cao hiéu qua kinh té cua hé thong Phuong phap quy hoach duoc dé xuat c6 tinh tong quat
nhét dinh trong viéc giai quyét van dé quy hoach hé thong vi luéi ning luong hon hop. Ngoai ra,
phuong phap nay co thé dwoc su dung dé phan tich d6 nhay cua hé théng vi ludi, tur do dinh
huéng phan phéi ning lugng dong cho h¢ thong Mac du phuong phép quy hoach dé xuat gitp
néng cao hiéu qua kinh té va thich (mg voi diéu kién van hanh thyc té,  nhung van c6 han ché khi
chua xem xét day du sy bién dong cua nang luong tai tao va nhu ciu tai theo thoi gian thuc.
Ngoai ra, md hinh téi vu chi yéu tap trung vao chi phi ma chwa danh gia sau vé tac dong moi
truong. Hudng nghién ciu tiép theo co thé tap trung vao tich hop ky thuat dy bao nang cao, (ing
dung tri tué nhan tao dé t6i wu hoa van hanh linh hoat, dong thoi mé rong danh gia tac dong moi
truong nham can bang gitra hidu qua kinh té va phat trién bén virng.
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