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This research endeavors to develop an optimization framework tailored
for a distributed energy system (DES), grounded in its fundamental
components. By harnessing data pertaining to electricity demand, space
heating, cooling, hot water requirements, energy pricing, as well as
technical and financial specifics of alternative technologies, this
framework is formulated via nonlinear programming techniques. The
derived outcomes encompass optimal system configurations, operational
strategies, and an assessment index matrix. To ascertain weight
allocation, a multi-criteria comprehensive evaluation approach is applied,
founded upon principles of energy information theory and expert
evaluation methodologies. The high-level programming language
General Algebraic Modeling System (GAMS) is used in this study to
solve the optimization problem of operating the distributed energy
system. The study's conclusions underscore solar power systems as the
prime candidate for optimization, attributed to their cost-effectiveness,
energy efficiency gains, and favorable environmental impact.
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Nghién ciu ndy xay dung mé hinh téi wu hoa cho hé théng phan phéi
ning luong (distributed energy system - DES) dya trén céc thiét bi
chinh cua né. Sir dung théng tin nhu cau vé tai dién, suoi 4m, 1am lanh
va nudc nong, gia nang luong, va cac thong tin ky thuat va tai chinh vé
céc cong nghé tly chon, mé hinh nay dwoc thiét 1ap biang phuong phap
lap trinh phi tuyén. Két qua tinh toan bao gém cau hinh t6i wu, ké hoach
van hanh tdi uu va ma tran chi s6 danh gia. Dé xac dinh phéan b trong
s6, phuong phap danh gia toan dién da tiéu chi dwoc st dung, dya trén
nguyén 1y nang luwong thong tin va phuong phap danh gia chuyén gia.
GAMS (General Algebraic Modeling System) duoc st dung trong
nghién ctru nay dé giai quyét bai toan van hanh téi uu hé thong phan
phéi ning lugng. Két qua cia nghién cau chi ra rang hé thong dién mat
troi duoc xac dinh 1a phuong an tdi wu, nho chi phi van hanh thap, tiét
kiém nang lugng va anh huong tich cyc dén moi truong.
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1. Gié6i thigu

Cung véi su phét trién nhanh chdng cia kinh té toan cau, nhu cau vé ning luong ciing khong
ngung tang 1én. Trong nhimg nam gén day, van dé str dung toi uu nang luong va bao vé moi
truong da ngay cang tré nén cap thiét [1]. Hé thong phan phdi ning luong (Distributed Energy
System — DES) 1a mo hinh cho thiy c6 nhiéu uu diém nhu: khai thac hiéu qua céc dang ning
luong, hé sé phat thai thip va tin cay. Nhiéu qudc gia phat trién trén thé gisi da ap dung thanh
cong DES sir dung khi tu nhién, ning luong tai tao, dién ning; day 1a huéng phat trién quan trong
ctia nganh cong nghiép ning lugng trong twong lai gan [2].

DES véi su da dang cua cac thiét bi tich hop c6 kha ning cung cip va dap tng nhu ciu da
dang cua phu tai, diéu ndy dan dén su phuc tap trong qué trinh lya chon va két hop céc thiét bi va
chién lugc van hanh cua hé thong tré nén kho khan [3]. Nghién ctru [4] di tap trung vao téi wu
hoa dung lugng thiét bi cia DES tai cac viing l4nh tho khac nhau dua trén yéu té kinh té. Két qua
tinh toan cho thay &ng dung DES la phu hop vei cac vung nhiét doi mua he va khi hau lanh vao
mua dong. Zhou va dﬁ)ng nghiép [5] da phat trién md hinh ti uu hoa bang phuong ‘phép 1ap trinh
tuyén tinh sé nguyén két hop cho nhiéu ngudn ning lugng khac nhau. Jabbari va dong nghiép [6]
da st dung thuat toan di truyén dé téi uu hoa dung lugng thiét bi cua hé thng cung cap nhiét,
dién va lanh v6i muc tiéu chi phi hang ndm thap nhat va hiéu suat s dung nhién liéu cao nhat.
Céc nghién ctu nay chu yéu tap trung vao téi wu hoa chién luoc van hanh véi cac cau tric xéac
dinh, tir d6 nghién ctru sau dac tinh hé thdng hoic lya chon céac thiét bi dya trén dic tinh va yéu
Ciu str dung ning lugng ma chua xay dung hé thong danh gia hiéu qua.

M6t trong nhitng yeu t6 quan trong anh hudng dén su phat trién cia DES 1a phuong phap
danh gia hé thdng hiéu qua. Cac nghién ciru trude day thuong xay dung tiéu chuin danh gia cua
hé théng ba ngudn ning luong theo ty 1 st dung ning lugng mot Ian, vi du nhu céac tiéu chuan
ky thuat cho hé thong ba ngudn ning lugng gas-lanh-dién yéu cau ty 18 sir dung ning luong tong
hop trung binh hang nam dat tir 70% dén 85%. R& rang, chi c6 mot tiéu chuan danh gia khong
thé danh gia duoc mot cach hop ly va chinh xac hiéu suat cua hé théng phan phdi ning lugng.
Cac nghién ctu [7]-[9] mac du da xay dung nhiéu phuong phap danh gié khac nhau nhung ching
rat khé dé xac dinh phuong phap nao 1a chinh xac nhat

Do do, bai bdo nay trén co s¢ cau truc cua mot s6 DES khac nhau tién hanh xay dung m6 hinh
giai bai toan téi wu hoa phi tuyen (bao gom cau hinh va ké hoach van hanh cua hé thdng). Bang
cach két hop xem xét tong thé vé chi phi dau tu ctia hé thong, chi phi van hanh hang nam, lugng
nang luong tiéu thy, ty 1€ sit dung nang luong, lugng khi CO- thai ra hang nam, luwong khi NOy
thdi ra hang ndm va céc chi sb hiéu suat khac, nghién ctru nay xay dung mot hé théng chi sé danh
gia vé kinh te tiéu thu néng luong va mdi truong st dung nguyén ly thong tin entropy dé xéc
dinh trong sé muc tieu dya trén su khac biét gitra cac chi sb. Két qua tinh toan cho thay da xdc
dinh mét bo trong sé muc tiéu khach quan cho tirng chi sd, sau d6 két hop véi danh gia trong sb
(chi s tir cac chuyén gia) tao ra mot phuwong phap danh gia hé théng phan phdi ning luong tuong
dbi hoan chinh.

2. Phwong phap nghién ciru
2.1. Hé thong ning lwong
Bang 1. M6 td hé thdng ndng hrong

Loai Heé théng Thanh phan hé théng
S1  Hé thdng truyén thong Ludi dién + Piéu hoa + Boiler khi dot
S2  Hé thdng quang dién Ludi dién + Pin mit troi + Diéu hoa + Boiler khi dét
S3  Hé théng pin nhién liu Ludi dién + Cell pin nhién liéu + Diéu hoa
S4  Ha thdng turbine khi Lu6i dién + Turbine khi 6t + Hé thdng 1am lanh hip thu + Boiler khi dét

S5 Heé théng dong co dét trong Ludi dién + dong co ddt trong + Hg théng 1am lanh hap thu + Boiler khi dét

http://jst.tnu.edu.vn 115 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 229(10): 114 - 122

DES bao gém nhiéu dang niang luong: dién, nhiét lanh va suéi bang khi dbt. Cau trac duoc
trinh bay trong bang 1. C4c thiét bi cung cap niang lwong chinh dugce dé cap trong nghién ctu
nay: ludi dién (vai hiéu suat trung binh ciia nha may dién than truyén thong 1a 36% va ty lé mat
dién 1a 7%), dong co @6t trong, turbine khi, té bao nhién li¢u, dién mat troi, khi gas, hé thong lam
lanh hap thy, bo trao d6i nhiét... Tham sé ky thuat cua mdi thiét bi dwoc tém tit dya trén cac
nghién ctru trude do, Bang 2 [5], [7] — [9]

Bang 2. Pgc tinh ky thugdt va chi phi cia cac thiét bi

Thiét bi Chi phi (1076 Chi phivan hanh Hiéu sufit_ Chl:l ky/
: VND/ kW) (VND/ kW) pién  Nhiét nam
Luéi dién 0,36
Pong co dbt trong 19,25 252 0,3 0,5 20
Turbine khi 27,65 238 0,25 0,55 30
Pin nhién liéu 130,252 700 0,36 0,45 10
Quang dién 72,45 35 0,12 0,00 30
Boiler khi dét 2,975 7 0,9 20
Hé thdng 1am lanh hap thu 35 28 1,05 20
Bo trao ddi nhiét 0,717 7 0,98 20

2.2. M6 hinh t6i wu
2.2.1. Ham muc tiéu

Trong thyc té, hau hét cac dy &n ky thuat vé DES déu dugc danh gid mirc d§ kha thi theo khia
canh kinh té. Theo d6, md hinh t6i wvu dwoc Xay dung véi chi phi hang ndm cua ting hé thong
nho nhat bao gom: chi phi von dau tu (Ceap), chi phi van hanh va bao tri (Cosem), va chi phi tiéu
thu nhién liéu (Cryer). Cu thé:

Min Cy =Cpp + Cogm +C g |
otal cay ue 1 C = I C (2)
( ) cap ; nvtech ~aptech 1_ (1+ | )7|_“ech
O&M ;OMtech Z Z Etech m,h (3) C fuel — Z Zhlvgas,m,h Pgas,m,h (4)

Trong do, thong s6 cuia thiét bi bao gom: lnveen 12 gid thanh thiét bi; Caprecn la cOng suat thiét ké
tinh toan t6i wu; | 12 ty 18 chiét khau (Iiy bang 10%); Liecn 12 thoi gian sir dung; OMecn 1a chi phi
van hanh thiét bi; Eechmn CONG SUAL tai; Vgasmn 1a luong gas tiéu thy theo gio; Pgasmn 1a cng suat
khi dét.

2.2.2. Rang bugc toan hoc
a/ Nhu cdu nang hrong: Nang luong cung cap dam bao Ién hon nhu cau tiéu thu (5), (6), (7):

Edes,o,m,h + Eep,m,h 2 Edem,m,h (5) Cdes,o,m,h 2 Cdem,m,h (6) Hdes,o,m,h 2 Hdem,m,h (7)

b/ Can bang nang hrong: Cac rang budc chi yéu dugc xac dinh boi qua trinh san xut niang
luong (8)-(13):
V L (8) E

as,m,h —HVgas
g g — E

(9) Eqimn@®eq =E (10)

gas,m,h = Edes,i,m,h eq,0,m,h

gas,m,h

Heq,i,m,haeq = H (11) Ceq,i,m,ho',eq = Ceq,o,m,h (12) Hdem,m,h = thl,dem,m,h + th,dem,m,h (13)

Trong do, Vgasmn 13 Iugng Khi tiéu thy mdi gid; Livgas 12 nhiét lugng khi dot; Egasmp 12 luogng
nhiét cung cap khi d6t theo gid; Edesimn 14 Iuong nhiét dau vao cua DES; deq, feq 1an luot 12 hiéu
suit nang lugng dién va nhiét dau vao cua DES; Copeq 12 hiéu suit 1am mat DES. Huwi, dem, m, h, Hhi,
dem. m, h trong ng 12 nhu cau dién cho nude néng va sudi 4m theo gio.

eq,0,m,h
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2.3. Xay dung md hinh chi sé danh gid
2.3.1. Céc chi sé kinh té

a/ Chi phi dau tir thiét bi: Chi phi dau tu tong (Ctotal.cap) phan anh téng chi phi dau tu cta cac
thiét bi trong hé théng, bao gom chi phi mua sam va lap dat cac thiét bi, céng cu, va co so ha tang

can thiét cho viéc trién khai hé thong: Cooumcap = 2 Voveer Captecn (14)

tech
b/ Chi phi vén hanh: Bao gom chi phi dé duy tri hoat dong hang nam cua céc thiét bi chinh
trong h¢ thong (bao dudng, van hanh, sta chira...) va chi phi nhién li¢u van hanh hang nam:

C. =Couy +C (15)

fuel
2.3.2. Chi s¢ tiéu thu ndng hrong

a/ Tieu thu nang luong so cap: Luong tiéu thy ning lugng so cap (Q) trong hé théng dugc
xac dinh bang cach két hgp lugng nhiét tiéu thy tir khi dot (Quesgss) va lugng dién mua vao

Qdes €
_cuesep 16
nl-9) (1o

Vi @ 12 hiéu suat nhiét trung binh ciia nha may dién than truyén thong, 7 1a ty Ié ton that trén
duong day tai dién.

(Ques.ep) durgC chuyén ddi thanh nang lugng tiéu thu co ban: Q = Q,, . +

bl Ty I¢ sur dung nang lwong so ccfp Ty 1€ str dung nang lugng so cép Per.des dé cap dén ty 18
gilta nang luong dau ra cua hé thong va muc tiéu thu ndng luong so cap. Ty I€ st dung ndng
luong so cip cang cao thi kha ning tiét kiém nang lwong cua hé théng cang tét [10].

Q+Q,+Q;
PER,des e (17)
Qdes,ep
Qdes,gas t+—
(=)

Trong d6 Qe, Qn, Q¢ lan luot 1a mic tidu thy nang lugng nhiét, dién va lam mat hang nam.

2.3.3. Chi s6 mdi truong

a/ Luong phét thai NOy/ nam. Khi thai 6 nhiém tir hé théng DES chu yéu dén tir cc tuabin
khi, n01 hoi gas, dong co d6t trong, pin nhién lidu, dién nang san xuat tir @bt than... Bai viét nay
cha yéu nghién ciu vé phat thai NOy va CO,. Luong phat thai NO cua tung thiét bi chinh duoc
thé hién trong Bang 3 [10], [11].

Bang 3. Hé s6 phéat thai NOy - kg/(MWh)

Thiét bi/ h¢ thong NOx Thiét bi/ h¢ théng NOx Thiét bi/ h¢ thong NOx
bién than 2,68 Pin nhién liéu 0,005 Turbine khi 0,32
Turbine khi siéu nho 0,2 Boiler khi 0,255 Bo hép thu pin Li 0,100

b/ Luwrgng phét thai COz/ ndm. Lugng phat thai CO, gdm ba phén: phat thai tir viéc tiéu thu khi
tu nhién, phat thai tir viéc mua dién va phat thai tir ro ri chat lam lanh [10] véi Vane va Epur 12
murc tiéu thu nhiét khi tu nhién (GJ/ndm) va mua dién hang nam (MW/nam):
Dco2= 0,5985 Vang + 0,096081 Epur (18)
2.4. Xay dwng md hinh chi sé danh gid
2.4.1. Chudn héa céc chi s6

Ching ta ¢c6 m h¢ thong tham gia vao qué trinh danh gia voitap Y = [y1, Yz, Ym]; N chi s6
danh gia véi tap X = [X1, X2,-++, Xn]. Gid tri ciia chi s thir j ciia giai phap yi c6 thé dugc biéu dién
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bang a;j (i = 1,2,---, m, j =1,2,~-+, n) c6 thé thu dwoc ma tran chi s6 gdbm m x n chi s6 danh gia
cho m hé théng dugc biéu dién bai A = [ailmxn (19).

Déi véi cac chi bao co gié tri 1on, st dung cdng thire tiéu chuan hoa (20). Déi vai céc chi béo
c6 gia tri chi bao nho, cong thirc (21) duoc sir dung dé chuan hoa. Sau khi chuan hoa, chi sé danh
gia 0 < by < 1, tirc 12 ma tran chi sé A dugc chuan hoa thanh ma tran B. Tinh ty 1 P;; cua gia tri
chi sb cua chi bao thir j theo phwong an th i voi ma tran chuan hoa P duoc xac dinh theo cong
thurc todn hoc (22).

a, a, - &, b %™ min x; 2
A= aZl a22 o aZn (19) ! max Xi —min Xi ( )
8 8 Ay
X -- 22
= KK ey o b 22

max X, —min x; i

2.4.2. Entropy thong tin

Entropy théng tin c6 céc tinh chét nhu: tinh duy nhat, tinh cong don va tinh cyc tri giéng nhur
entropy nhiét hoc. Néu entropy cia mot chi sd cang nho, tuc la bién thién cua chi s6 d6 cang 16n,
cung cap thong tin cang nhiéu, thi vai tro cua chi sé d6 trong danh gia tong hop cang 16n, do d6
trong s6 clia né ciing can dugc gan nhiéu hon va nguot lai. Phuong phap chon trong s6 dua trén
entropy la viéc sir dung gia tri entropy cua cac chi so da duoc tinh toén dé xac dinh kich thudc
trong so cua chung trong qua trinh danh gia tong hop. Gid tri entropy théng tin e; cua chi bao thu

j véi k=1/Inm: e :—kZPij InP (23)
i=1

2.4.3. Xdc dinh trong so Entropy va két qua danh gid toan dién

Trong s6 entropy o;j cua chi bao thir j ¢6 thé duoc tinh theo cdng thuc (24) va gia tri danh gia
toan dién cua giai phap hé thong thar i duoc xac dinh theo c()ng thuc toan (25):

€ = —k; I:)ij In Pij (24) Vialue,i zm' i (25)

3. Két qua nghién ciu
3.1. Y8u cdu vé tdi

400 Nhiét
/ nong ]_ 2

300t P ,
é ; 08 Nhidtlanh
= 200 "E \ ................
o
2 £ 04l
€ 100 S R ién

L. N e / nong - =

lllllllllll S T T T T T T T T W T 0.0 -'Xl T 11 T T T

00 00 06:00_12:00 18:00 24:00 00:00 06:00 12:00 18:00 24:00

Thai gian - gidr Thoi gian - gidr

Hinh 1. Nhu cau phu tai ngay dién hinh mia @éng  Hinh 2. Nhu cdu phu tai ngay dién hinh mua hé
Bai bdo nay chon mot mo hinh nha cao tang 1am vi du vai thong so: tong dién tich khoang
9600 m?, dién tich mai la 1600 m?, moi KW hé thong pin quang dién dugc lap dat chiém di¢n tich
6 m? (khoang 260 kW). Phan mém DeST [12] duoc st dung dé tien hanh md phong mirc tiéu thu
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ning luong tiéu thy phuy tai theo gio cua toa nha trong 8760 gio (ndm). Hinh 1 va 2 thé hién
duong cong phu tai vao nhimg ngay dién hinh trong mua dong va mua hé. Do viéc tinh toan tdi
uu hoa cho 8760 gid trong ca nim phic tap nén tinh toan nay gia dinh rang nhu cau hang ngay
trong thang 13 nhu nhau, do d6, bai toan c6 thé duoc don gian hoa thanh bai toan ti uu hoa 288
gio (12 x 24).

Gia dién theo thoi gian sir dung dwoc trinh bay trong Bang 4 [13]; gia khi dét tu nhién la 1600
d6ng/kWh va nhiét tri cua khi tu nhién 1a 10 kW/h; thong tin ki thuat cua thiét bi duoc trinh bay
trong Bang 2. Hé thdng ap dung ché d6 van hanh doc lap.

Bang 4. Gid dién theo thoi gian .12
[~
Mua Thoigian  Gisd (VND/kWh) = os
Gio cao diém 3,905 5
NI . ) (06h00-22h00) &0 4
Mua he (thang 7-9) e thas diém 2111 &
(22h00-06h00) 00
G|6 cao dlém 3,780 ?5;;5;; Turbine khi  Pin nhién liéu Pin guang dién
N , (06h00-22h00) B My phét dién [Ndihoi [CIMay lanh BB trao déi nhiét
Mua khac Gio thép diém 1,794 o ,
(22h00-06h00) Hinh 3. Két qud toi wu cau hinh hé thong

3.2. Phan tich két qud téi wu

Bai b4o nay sir dung GAMS dé giai quyét bai toan t6i wu [14]. Két qua tinh toan cho két qua
cdng suit may nhiét dong luc 1a 180 kW va cong suét turbine khi nén 1a 152 kW. Déi véi S2 va
S3, do thiét bj c6 gia thanh cao, két qua t6i wu hoa cho thdy dung luong thiét bi nho hon. Pé
thong s6 may phat sat vai thuc té, lva chon gid tri cong suat cua may phat dién 1a 150 kW va tién
hanh téi uu héa cong suat cua cac thiét bi khac va chién lugc van hanh caa DES. Két qua vé cu
hinh thiét bi dugc thé hién nhu trong Hinh 3.

Do nhu cau vé tai lanh va tai nhiét khong thay di, dan dén sy bién ddi vé dung luong cia b
trao d6i nhiét va may lam lanh khong Ién. Dung lwong cua b ndi hoi dugc t6i wu hoa cho S4 va S5
cao hon nhung khong khéc biét nhiéu Ia do ca hai hé thong nay déu sir dung phuong phap lam lanh
hap phu bang Bromide Lithium, nhu cau vé tai lanh cha yéu 1a tir nguén nhiét cua hé thong. S3 va
S2 déu str dung cdng nghé lam lanh dién, do do, san lugng nhiét chu yéu dé dap tng nhu cau vé tai
nhiét va S3 c6 thé tai ché nhiét du tir may phat dién, vi vy, dung lugng ndi hoi 1a nhé nhit.

Ty 18 phan b chi sé

1,20

1,00

0;

B

0

=)
=1

o,

Sl

hiét b : OS1 @S2 OoS2 mS4 msSh
Hinh 4. Chi phi hang nam ciia hé thong Hinh 5. Biéu d4 phan bé chi sé

Céc chi phi hang ndm cua timg phwong 4n sau khi t6i wu hoa duoc gisi thigu trong Hinh 4 va
bang 5. Hé thong co chi phi hang ndm cao nhit 1a S3. Diéu nay |a do gia thanh cua thiét b dién
cao, dan dén viéc chi phi dau tu 16n. Ngoai ra, do hé thong sur dung dién ning dé lam lanh, nén
lugng dién tiéu thu va chi phi van hanh ciing twong d6i cao. S2 véi chi phi van hanh thap nhat va
tiéu thu nhién liéu it nhat, nhung do anh huéng cua tia UV, lugng dién tu tao ciia pin quang dién
it hon so voi cac hé thdng khac, do do, tiéu thu dién I6n dan dén chi phi mua dién ciing cao hon.
Chi phi S2 ciing ré hon so v&i S3 va chi phi dau tu vao thiét bi ciing & mirc trung binh. S4 va S5

B

T
=1

Chi phi hé thong (10°9 VND)
w ~
(==}

- h n cila Chi phi nhién lifu D Ch i vin hinh
th hing n am hi am ha
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¢6 chi phi hang ndm thap nhit 1a do chi phi dau tu thiét bj thap, chi phi bao dudng thap va chi phi
mua di¢n cling thap. Vi DES st dung khi ty nhién la nguon néng lugng chinh, nén chi phi mua
nhién li¢u chiém ty I¢ 16n nhat trong chi phi hang nam; tinh kinh té cta hé thong dé bi anh huong
boi gia khi tu nhién.

3.3. Két qud tinh toan chi sé danh gid

Két qua tinh toan t6i wu duogc giai theo phuong phap tinh theo ting chi tiéu ¢ bang 5. Xét
phuong dién chi phi dau tu: S3 la phuong 4n c6 chi phi dau tu cao nhét do pin nhién lidu c6 gia
thanh dt; S1 1a phuong 4n c6 chi phi dau tu thap nhat do chu yéu sir dung dién ning tir co sé ha
tang ludi dién san cd, it phai dau tu xay dung. Xét trén phwong dién chi phi van hanh: S1 Ia
phuong an c6 chi phi van hanh cao nhat do tiéu thy lwong nhién liéu 16n va gia dién cao. S2 1a
phuong an c6 chi phi van hanh thip nhat do dién nang chu yéu san xuat tir pin ning luong mat
troi, tidu thu it ning lwong so cép.

Ty Ié str dung nang lugng so cap (%) cling phan anh ding tinh chat caa h¢ théng. Cu thé S2 1a
phuong 4n c6 ty 1& s dung nang hrong so cap vuot qua 1 do s dung nang lugng mat troi dé tao
ra dién, cao nhat trong sb tat ca cac giai phap caa hé thdng. S3 sir dung dién lanh, COP cua di¢n
lanh 12 3,6 va ty 18 ton that duong day 1a 7% [15] nén ty 1 st dung ning luong so cap toan dién
cling vuot qua 1. S1 ¢6 muc sir dung nang luong so cap thap nhat (0,67 <1) do dién ning chu yéu
duoc san xuét tir than.

Trén phuong dién danh gia luong phét thai hang nim, S1 sir dung niang lwong dbt than nén
luong phét thai CO; va NOx hang nam ¢ muic cao nhat. Hé thdng nang luong sach hon 1a S2 va
S3. Do lugng dién ludi S2 mua 16n va hé sb phét thai NOx cua cac nha may nhiét dién than 16n
nén lugng phat thai NOx hang nim cua S2 khéng phai 1a thip nhat, tuy nhién, dién tao ra tir pin
quang dién khéng chira CO2 va NOXx do céc chét 6 nhidm tao ra.

Bang 5. Két qua tinh toan cac chi so ddanh gid

Ky higu Chi sb S1 S2 S3 S4 S5
Al Chi phi dau tu (10°6 VND) 9695 20895 29015 11515 10850
A2 Chi phi van hanh (10°6 VND) 6615 4795 5565 5565 5355
A3 Ning lugng tiéu thu (MWh) 5282 2622 3024 4684 4516
A4 Ty 1é sir dung ning luong so cap % 66,66 1342 1163 751 779
A5 Luong khi thai CO, hang nam (tan) 153,84 73,60 51,10 96,30 88,30
A6 Luong khi thai NOx hang nam (tan) 4,21 1,97 152 154 1,33

3.4. Két qud ddnh gid phwong phdp trong sé Entropy
1.0 0.5
0.8 04} A e M3
“@ Entropy théng ti i

%06 ntropy thong tin z( 03 L

204¢ , =02t

= Trong so =

€] - -

0.2 _____”,\-' ~— 01}k
0.0 . : . - : : 0.0 : . L i
Al A2 A3 A4 A5 A6 S1 S2 S3 sS4 S5
K§ hi¢u )  Kyhiu )
Hinh 6. Gia trj va trong so entropy cua chi bao Hinh 7. Két qud ket hop vdéi trong sé danh gid

Tat ca céc chi s6 cua tung giai phap hé thong déu dugc Chuan hoéa va thu duoc so d6 phan b
nhu trong Hinh 5. C6 thé thay rang su khac biét giira cac chi s6 A3 va Adlalén nhét (Hinh 6).
Két qua cho thiy cac hé théng khac nhau c6 su khéc biét 16n nhat vé muc tiéu thu nang luong so
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cap va sur dung nang luong so cap, gia tri entropy thong tin tuong tng la nho nhat, trong tinh toan
danh gia cudi cung, hai chi sb nay c6 trong 50 I6n nhat

Theo chi s6 entropy thong tin va trong sé chi s6, gia tri danh gia cua ting giai phap hé thong
c6 thé duoc tinh theo cong thirc (25), nhu trong Bang 6. Sau khi xem xét toan dién cac khia canh
kinh té, tieu thu nang lugng, moi trudng..., giai phap S2 do chi phi van hanh, nang luong so cap
va cac yéu té moi truong nhan dugc gia tr1 danh gia cao nhat. S1 tuong dbi tiét kiém chi vé chi
phi dau tu nhung lai ¢6 nhitng bat cap vé tiéu thu ning lugng, méi truong va chi phi van hanh
nén c6 gia tri danh gia thap nhit.

Bang 6. Két qua danh gid Bang 7. Trong sé quan trong
Hé'théng s1 S2 S3 S4 S5 })én!l gid Al A2 A3 A A5 A6
Kétqua 004 039 030 012 0,15 Chumgla
g =—21 (26) M2 0,60 020 005 005 005 0,05
> aw, M3 005 005 060 020 005 0,05
it M4 005 005 005 005 0,06 0,20

Phuong phap trong s6 entropy c6 thé duoc sir dung dé tinh toan chinh xac va khach quan hon
dua trén dic diém khéc biét cua cac chi sé thuc té.Trong xay dung du &n thyc té, mot sé chi sb
nhét dinh thudng can dugc wu tién. Do dé, theo muc dich cta ngudi danh gia va cac chuyén gia
trong s6 chi bao o ( j = 1,2,-+, n) két hop vai trong sd entropy wj ciia chi béo, c6 the tinh trong sb
toan dién 3 cua chi bao j theo cong thuc (26), tir do tinh duogc gia tri cua chi s j.

Nghién ctru nay dit ra cac trong s6 tim quan trong twong ng Voi cac phuwong phap danh gia
chuyén gia khac nhau nhu trong Bang 7. D6 1a phuong phap danh gia khong phai chuyén gia
(M1), xac dinh trong s6 dua trén c4c gié tri chi s6 khach quan va sau d6 déanh gla cac giai phap hé
théng khac nhau M3, M4. Ching lan luot dai dién cho cac phuong phap danh gia cua chuyén gia
tap trung vao tinh kinh té, tiéu thu ning lwong, bao vé maéi truong,... ciing nhu cac trong sé danh
gia quan trong tuong tng. Dya trén tinh toan nay, trong sé toan dién sé& thu dwoc va sau do cac
giai phéap hé thong khac nhau duoc danh gia.

Két qua tinh toan dugc thé hién trén Hinh 7. C6 thé thay, trong sb cac gia tri danh gia cia ting
giai phap hé thong thi S2 va S3 c¢6 danh gia cao hon do c6 chi phi van hanh thap hon, ty I¢ sir
dung ning luong so cap va hiéu qua bao vé méi truong déu tt; S1 co gié tri danh gia thip nhat vi
chi dugc danh gia cao hon vé mit chi phi dau tu nhung lai c6 dic diém kém vé mit tiéu thy ning
lwong va bao vé méi truong. Ve két qua danh gia M2, co6 thé thiy S5 va S4 ¢6 uu diém Ion hon,
chu yéu 1a do chung co chi phi dau tu cao. Két qua danh gia cua M3 cho thiy S2 c6 gia tri danh
gia cao nhat do sir dung ning lugng mit troi va tiéu thu it niang lwong so cip. Trong két qua danh
gid M4, S3 ¢6 gia tri danh gia 16n nhat, chi yéu do hé thong phat di¢n S3 phat thai it CO, va NOX
hon, gia tri danh gia S2 thap hon S3 do kha néng phat dién cua pin quang dién bi phu thudc vao
luong buc xa mat troi dan dén hé thdng can sir dung nhiéu dién tir ludi dién hon, con dién ludi
cha yéu dén tir san xuét dién dét than, gay 6 nhiém mai trudng nghiém trong.

4. Két luan

Bai viét nay tinh toan muc tiéu thu nang lugng theo gi(‘y trong nam dya trén mé phong muc
tiéu thy ning luong ciia mot toa nha dién hinh dya trén cac chién lugc thiét ké va van hanh h¢
thdng ning lugng. M6 hinh danh gia thiét 1ap hé thdng céc chi sé danh gia trén co s& xem xét
toan di¢n ba khia canh bao gom: kinh té, tiéu thy ‘nang lugng va moi truorng tu d6 tinh toan va
glal c4c gié tri chi s6 str dung phuong phap trong sb entropy; qua d6 danh gia uu, nhugc diém cua
cac giai phap hé théng. Cu thé:

1) Thiét 1ap va giai bai toan tdi wu phi tuyén dé dong thoi tim ra dung lwong thiét bi va chién
lrgc van hanh hé théng cua DES.
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2) Phuong phép trong sé entropy c6 thé duoc sir dung dé xac dinh trong sé cua cac chi s6
danh gia mot cach khach quan hon, tir @6 dé dang tién hanh danh gia chat lugng cua hé thdng.
Déi voi DES duoc nghién ciiu, hé thong pin quang dién c6 uu diém 1a chi phi van hanh thap, tiét
kiém néng lugng va bao vé moi truong.

3) Str dung phuong phép trong so entropy két hop voi phuong phap danh gia cua chuyén gia,
né khong chi phan anh khach quan trong so cua cac chi s6 danh gia ma con tinh todn trong so
toan dién theo yéu cau cu thé cuaa tirng hé thong. Két qua tinh todn cho thay: khi tap trung vao cac
chi tiéu kinh té thi nén wu tién hé théng dong co ddt trong va hé théng d6t str dung khi tu nhién;
khi tap trung vao cac chi tiéu tiéu thu nang lugng thi pin quang dién can duoc uu tién vi str dung
it dién nang tir lugi dién; khi xem Xét cac chi so vé mdi truong, hé théng pin nhién liéu can duoc
uu tién, vi né cung cap mot lugng lon nang lugng va it st dung dién nang tir ludi.
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