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TOM TAT

Trung tdm nang lugng (energy hub-EH) la don vi thu phat cac dang nang lugng khac nhau thong
qua hé thdng cac thiét bi chuyén doi, phan phdi va tich trir nang luong. Cau tric ctia mo hinh dugc
dé xuét chu yéu can ctr vao ddc diém, nhu cau sir dung ctia phu tai va anh hudng 16n dén do tin cay
va hidu qua van hanh EH. Dé minh chimg cho van dé nay, bai bao tién hanh tinh toan van hanh tdi
vu EH véi nhiéu cdu trac khac nhau (théng qua 12 kich ban van hanh) véi dir liéu phu tai gia thiét
ap dung tinh toan cho mot khu d6 thi méi tai Viét Nam. Trong d6, cac kich ban vén hanh tuong
g vai viée t6 hop cac thiét bi trong mé hinh theo hinh thirc tir cau triic don gian dén phirc tap (co
xét dén su tham gia cta ning lwong mit troi, gié va cac thiét bi tich trir ning lwong). Ham muc
tiéu tong chi phi ning lugng ciia md hinh trong 24 gio 1a nho nhit véi cac rang budc: can bing
nang luong, glm han c6ng suét cta hé thong va cong sudt phong ‘nap cua hé thong tich trit ning
luong, bleu gia dién ning va khi tu nhién (theo diéu kién thyc tién tai Viét Nam). Chuong trinh
tinh toan tbi wu sir dung ‘ngdn ngir lap trinh bac cao GAMS. Két qua tinh toan cho phép danh gia
vai tro, hiéu qua cua thiét bi sir dung trong md hinh tuong Ung véi cac cAu trac khac nhau, tir d6
lwa chon mé hinh EH phii hop v6i muc tiéu tiét kiém ti da chi phi sir dung ning lugng.
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TO THE OPERATION OF THE ENERGY HUB

Pham Thi Hong Anh", Pham Thi Ngoc Dung?
*University of Information & Communication Technology - TNU
'University of Technology - TNU

ABSTRACT

Energy Hub (EH) acts as the transceiver of different energy forms through a system of energy
conversion, distribution and storage devices. The structure and components of the model are
chosen primarily based on the features and requirements of the load. The EH’s structure place a
great impact on the reliability and performance efficiency of the model. The paper aims to prove
this statement by performing optimizing calculations of the EH model with different structures (12
scenarios of operation) that take into account data from loads in a new urban area of Vietnam.
Those scenarios of operation correspond to the combination of devices whose structures range
from simplicity to complexity (with the involvement of solar energy, wind, and energy storage).
The objective function for the total energy cost of the EH model within 24 hours is minimized with
various conditions: energy balance, capacity limit of the system and energy load storage system
capacity, power tariffs and natural gas. The calculation is performed by General Algebraic
Modeling System (GAMS) software and the results allow the users to evaluate the role and
efficiency of different device structures in the EH model while selecting the appropriate EH model
to maximize savings in cost of energy.
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1. Pit van dé

Energy hub-EH 12 mét khai niém duoc nhiéu
nghién ciru dé cap dén trong thoi gian gan
day. Mb hinh nay c6 vai tro thu nhan, chuyén
d6i va tich tich trit nhdm théa méan nhu cau sir
dung ning luong ma van dam bao kha ning
tiét kiém mot cach t6i wu. Hiéu qua cua EH da
dugc danh gia dudi nhiéu khia canh khac nhau
nhu: t6i wu hoa chi phi sir dung ning lugng, sir
dung két hop mot cach hiéu qua nhidu dang
nang lugng khac nhau, dap ng mot cach linh
hoat tinh da dang cua phu tai [1].

Céac nghién ctru vé EH chi yéu duoc khai
thac ung dung nhim dam bao phuong thirc
van hanh t6i wu v6i cac dang phu tai khac
nhau trong hé théng mang luéi ning lugng
(Energy internet — EI). Thong thuong, cac
nghién ctru ndy s& lam ndi bat mo hinh EH dé
xuét bﬁng cach b sung thém mot hodc nhiéu
phan tir dé 1am thay doi cdu tric cua md hinh.
Céc nghién ciru bao gdm: [2] so sanh hiéu
qua tiét kiém chi phi str dung ning lugng cia
mé hinh EH véi hinh thirc cung cip dién,
nhiét dién truyén thdng bang cach dé xuat mot
cAu triic méi cho EH; [3] b6 sung thiét bi tich
trit ning luong din dén ting hidu qua van
hanh ctia mé hinh EH; [4] t6i wu hoa chi phi
stt dung nang luong ctia mé hinh EH cO xét
bd sung hé thdng tich trit dién ning bang ic
quy (Battery Energy Storage System-BESS)
két hop v6i ngudn ning luong mit trdi (thong
qua pin quang dién (photovoltaic-PV) va thiét
bi nhiét mat troi); [5] danh gia hi¢u qua véan
hanh ctia mé hinh khi xét 1an luot sy tham gia
cua nang lugng gid, nang lugng mat troi voi
04 kich ban nghién ciru c¢6 cau tric khéac
nhau. Nhu vdy, cung cdp ning luong tdi uu
cho phu tai khong chi phu thudc hoan toan
vao qua trinh van hanh EH ma con phuy thudc
vao cau tric va thudc tinh cua dang ning
luong chuyén doi.

C6 thé néi, lya chon cac phan tir bén trong mo
hinh EH c6 anh huong rat 16n dén hiéu qua
van hanh ctia mo hinh. Trong sé cac nghién
ctru duge dua ra cho dén nay, hau hét chung
dugc giai quyét van dé& van hanh t6i vu mo
hinh théng qua viéc so sanh giita mot s6 kich
ban van hanh EH c6 cu triic khac nhau nham

muc tiéu lam ndi bat vai tro va hiéu qua cda
thiét bj dwoc bd sung vao mé hinh, ma chua
liét ké mot cach day du tat ca cac trang thai
van hanh cia EH nhim danh gia mot cach
tong quat hiéu qua cua cac thiét bi va kha
nang két hop linh hoat giita chiing. Thém nita,
EH la dugc xem 1a mot mo hinh mai tai Viét
Nam, chua c6 nhiéu nghién ciru tinh toan ap
dung trong diéu kién thuc té twong ung voi
biéu gia niang luong trong nudc. Do do,
nghién ctru nay s€ st dung mot moé hinh EH
tong quat dya trén viéc tham khao ciu trac
chung hé théng cac thiét bi trong mé hinh
mang ludi nang luong (hinh 1) dé lam co so
tinh toan, theo tai liéu tham khao [6] va [7].
12 kich ban nghién ctru (KB) thong qua viéc
t6 hop tir cac thiét bi co trong mo hinh dugc
liét ké voi yéu cau chung 1a dap ung dong
thoi nhu cau st dung dién, nhiét, va lam mat
ctia phu tai gia thiét cia mot khu do thi méi.
Mb hinh toan duogc thiét 1ap cho tit ca céc
kich ban nghién ctru v6i ham muc tiéu 13 tong
chi phi niang luong mua tir hé thong dién va
khi tw nhién 1a nho nhét (ap dung theo biéu
gia nang luong tai Viét Nam). GAMS duogc
sir dung dé giai quyét bai toan t6i wu. Két qua
dat dugc cho thiy anh huong ciia ciu tric EH
dén hiéu qua van hanh cta mé hinh. Tinh da
dang cua EH cho phép nguoi st dung cé
nhiéu sy lya chon hon trong viéc to hop céac
thiét bi, dap ung phu hop véi nhidu ddi tuong
va loai hinh phu tai.

2. Thiét ké md hinh

2.1 Mé ti cdu tritc hé théng ning lwong

Energy [t Secondary | Energy Conversion | Tertiary Ener
Energy Genaration ry VEnergy [“Energy Storage Energy
Resources Section [Energy Carriers Section Carriers & o [aranes
Grid power Heat
NG ICE Exchanger Heating
l¢  Demand
NGGT, Absorption| | (e Thermal
Natural gas Chiller/HP. Storage
[ NG Boiler Ve ~\
( Heat Electric 1 Hot water
Fuel Cell heater Demand
Diesel Engine
Chiller/HP .
Cooling
Wind turbine Airouce * Ice Storage [ pemand
- /V__P
Wind Soar PV Elecmcuy)é Chiller
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Biogas NG = Natural Gas  ICE = Internal Combustion Engine
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Hinh 1. Cdu triic tong quat ciia hé thong nang hrong
Tai liéu [6] dd d& xuat cdu trac tong quat cla
hé thong nang lugng dua theo sy phat trién
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cong nghé khai thac, chuyén dbi va tich trix
nang lugng hién nay (hinh 1). Theo d6, hé
thong ngudn, cac thiét bi chuyén doi, tich trir
dién nang trong mo hinh trén da duoc liét ké
va phan anh kha ddy du su tién bd cia khoa
hoc cong nghé, va tinh da dang cia cac loai
hinh nang lugng.

2.2 Mé hinh téi wu ciu tric ciia EH

Mo hinh EH véi hinh thirc chuyén doi giita
cac dang nang lugng khac nhau dugc gioi
thiéu thong qua ma tran hdn hop (1). Trong
do, cij 1a cac yéu t6 két ndi biéu thi mbi quan
hé giita ning luong dau vao (bao gdm dién
nang va khi ga ty nhién) tai nit thir i va nang
luong dau ra tai nat j. P(1,..m) ning luong
dau vao, L(1,...n) nang lugng chuyén hoa dau

ra (hinh 2).
Ll Cll ClZ Clm Pl
L, Cyu Cp oo G || P (1)
Ln Cnl an Cnm Pm
Py —> — L
£f1—> Energy Hub » b
Pu = > | > I"

Hinh 2. M6 hinh EH tong quat
Cin ctr vao cdu trac tong quat cua hé thong
nang luong va sir dung két qua nghién ctru da
duoc gidi thi€u ¢ tai ligu tham khao [7],
nghién ciru nay sir dung mé hinh EH ¢6 ciu
truc nhu hinh 3.
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Hinh 3. M6 hinh EH su: dung trong tinh todn vén
hanh voi nhiéu cau truc khac nhau [7]

Trong d6, nhém ngudn bao gdm: hé thong
dién, hé théng khi tu nhién, ngudén phan tan
(ndng lugng gidé (Wind Power-WP) va nang
lwong mit troi); Nhom thiét bj chuyén dbi bao
gom: may bién dién ap, Tua bin siéu nho
(Micro turbine-MT), diéu hoa khong khi (Air
Conditioned-AC), 16 hoi (Gas boiler-GB),
M4y lam lanh hap thu (Absorption Chiller-
ACh), trao ddi nhiét mat troi (Solar Heat
Exchanger-SHE). Nhom h¢ théng tich trit bao
gOm: thiét bi tich trir dién (Energy storage), thiét
bi tich tr&r nhiét nong (Thermal Storage-TS) va
thiét bi trit nhiét lanh (Ice storage-IS). Tai sir
dung bao gdm phu tai dién, nhiét, va lanh.

Mo hinh EH nay duogc biéu thi dudi dang ma
trén sau day:

L, C=va)n: Vur Wg“gT £
L, |= 0 [VMTnthT + A=V s 1= Vach) {Ee} +
L Vaclle [Vir UthT +(L-viur ) e Wacn U?Ch ’
11 0 Eov | |Ees —Ees
+0 0 (L-vue,) || Ewe |+| Efs —Efe (2
0 0 vy J|ES™ | |Es -EX

Trong d6, nang lwong dau ra ciia mé hinh EH
gom L, Ly L¢ lan lugt 1a nhu cau st dung
dién nang, nhiét nong, va nhiét lanh cia phu
tai. Ee va Eg lan luot 1a nang luong dau vao
(dién nang va khi ty nhién) cia mo6 hinh EH.
MT MT AC ACh
I Mo Mon Tles T T 1an Tuot 1a hidu
sudt chuyén ddi cua cac thiét bi may bién ap,

MT, GB, AC, va ACh. "ac,k Vwr Vachlin

luot 1a luu lugng chuyén doi qua céac thiét bi
SHE

AC, MT, va Ach. Bev | Eew | ‘Eg 1an luot 1

cong sudt phat ciia nhom ngudn phan tan bao

gom: PV, WP va SHE. Cong suat phong nap

clia cac thiét b1 tich trit nang luong dién,

nhiét, lanh lan luwgt dugoc ky hi¢u la

£, EQ, EX5, EX EX EY

3. M6 hinh toan

3.1 Ham muc tiéu

Ham muc tiéu dugc thiét 13p dua trén chi phi

mua dién nang va khi tu nhién thong qua gia

Cy (1)

ning lugng e ® , 1a nho nhét, theo biéu

thirc sau:
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Min EPC = i E>* (t)c, () + Eg™ (t)c, (1)
©)

3.2 Cdc diéu ki¢n rang bujc

3.2.1 Cén bang néng lwong

Ma trén‘ (2) biéu thi mdi quan hé giira néng

lugng dau vao /ra cia mo6 hinh EH dugc viét

lai nhu sau:

Lo (®) = EX (O (1= vac (1) + Eg™ Ovr (g +

+E" () +EN () +EE () -EX (V)

Edls (t) hg(t)
L, (1) = EX* ()vac (72 + E&S () —ES () +

|:+Eg (t) (VMTU;\ﬁT +(1-Vr ) s ) +E:HE (t):| VAChnhACh

Trong d6, dién nang cua phu tai dugc cung
cAp tir cac phan tir sau: tir hé théng dién thong
qua may bién 4p, tir hé théng khi ty nhién
thong qua MT, va phan con lai dugc cung cip
tr PV va WP. Nhu cau st dung ning luong
nhiét cta phu tai duoc 1ay tir hé théng khi tu
nhién thong qua MT va GB, mot phan nhiét
nang con lai dugc cap bo sung tir ngudn nang
luong mat troi thong qua SHE. Nhu cau lanh
dugc dap tmg ddng thoi qua hai thiét bj AC
va ACh, ching duoc cung cép tir hé thong
dién va khi tu nhién.
3.2.2 Gi6i han cong sudt mang
Biéu thuc toan hoc (5) va (6) cho thdy gidi
han dién ning va khi ty nhién dau vao cua EH
khong duoc vugt qua cong suit dit cho phép
ctia hé thng:

E) (1) < E[™ 5)

EM (1) < E™ 6)

Trong do, E;™ va E;™ la gi6i han nang luong
dién va khi ty nhién 16n nhét cua hé théng.

3.2.3 Gidi han chuyén doi nang luong

Co s& van hanh t6i vu EH chinh 13 dua trén
kha nang khong ché luu lugng cta cac thiét bi
AC, ACh, MT. Céac thiét bi c6 kha nang
khong ché luu lugng khong duoc van hanh
qué gia tri dinh mtrc cho phép. Rang budc cla
cac bién trang thai nay dugc gidi thi¢u trong
biéu thuc (7), (8), va (9):

L(t)= [E Net (b, (VMTUthT +(L-Vyr ) s ) +E§HE (t)} (1- Vach ) + @

0<v,.(t)<1 ()
0<v,;(t)<1 (8)
0<vpe(t)<1 ©)

3.2.4 Hé théng tich trit ndng lwong (cdn bang
nang luong phong nap)

Heé thong céc thiét bi tich trit dién nang trong
md hinh d& xuat sir dung dong thoi ba dang
thiét bi tich trit: ES, TS, IS. V& co ban,
nguyén Iy lam viéc va tac dung cua ching 1a
gidng nhau. Hé thong tich trit nay dugc khao
sat mot cach chinh xac hon khi xét dén ton

thit ning luong thong qua hé s6

ES,TS,CS-loss
ehe (t) va cic rang budc trong qua

trinh phéng nap cia ching [3]. Nang lugng

. N . . R B ES,TS,IS (t) )
tich trir va giéi han cong suat e tai
thoi diém (t) dugc gi6i thiéu & biéu thie (10)
va (11). Ton that niang luong trong qué trinh
phong nap dugc gidi thiéu ¢ cong thuac (11).
Gioi han phong nap duogc gidi thiéu & cong
thirc (12). Gidi han ché d6 lam viéc (phong
hodc nap nang luong) cua thiét bi duoc gidi
thiéu & cong thirc (13) va (14) thong qua cac

ch dis

bién nhi phan 'ssres®: lesreis® (15) pge
tinh coéng suat phong nap cia cac thiét bi
thuong 1ap lai theo chu ky 1 ngay dém (24
gi0). Vi vay, chu ky tinh toan dugc lya chon
la T= 24 gio. Khi d6, rang budc can bang
nang luong trong chu ky tinh toan nhu biéu
thue (16)

E ES,HS,CS (t)

ehc Eche ™S (t- 1)+EESHSCS()_

eh,c

(10)

- Eg'ss ms.cs(t) — EIIEOSSSHS cs()

{ I
EEEJS ,CS—loss (t) — eEﬁ ;I'S ,CS-loss EEE?S ,CS (t) (11)

EeES HS,CS-Min < EES HS,CS (t) < EES,HS,CS—MaX (12)

e,h,c = =eh,c
0 < Bl pscs(t) < EfeNacs (13)
0< EI(E“SS,HS,CS < EES’Q"SXCS (14)

h
Igs s, IS(t)EESTS s >0 IESTS is(t) =1

||(£jlssTs 1s (1) Eg'ss.Ts s >0 dlssTs s =1 (15)
| glssTs s () + 5EE.TS,IS (t)y=1

dis h
lesTs s (D)% Igs 755 (D) =0
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3.2.5 Biéu gid nang lrong

Biéu gia nang luong dong vai trd quan trong
trong ham muc tiéu (3). Viéc khong ché nang
luong dau vao co béan trén co s¢ sy thay doi
gia nang lugng trong ngay. Nghién ciu nay
4p dung biéu gia dién theo thoi gian TOU
(prices-time of use) trong thi truong dién vaoi
cap dién ap dudi 6 kV cua tdp doan dién luc
Viét Nam [8]. Gia khi ty nhién la hang so
duoc quy doi theo tai li¢u tham khao [9, 10].
1 kG khi gas hay con goi la LPG (Liquified
Petroleum Gas) dugc quy doi cong suat dién
twong duong véi xap xi 14 kWh dién.

4. Két qua tinh toan toi wu

4.1 Cac kich bdn nghién ciru

Trong ndi dung ndy, tit cd cic ciu tric cla
EH duogc liét ké thong qua viéc td6 hop céac
thiet bi trong m6 hinh (twong Gng véi 12 kich
ban nghién cru). M6 hinh véi cac cau tric
khac nhau dugc liét ké sao cho luén dap ung
duogc dong thoi nhu cau sir dung dién, nhiét,
lanh cua phu tai (bang 1). Cau trac EH & hinh
3 twong tng véi kich ban thir 12.

4.2 Dit li¢u tinh todn

4.2.1 Nhu cau tiéu thu dién, nhiét, va lam mat
Phu tai bao gém dién nang, nhiét nang va lam
mat cia mot khu vuc dan cu dién hinh duogc
tham khao theo tai liéu [7]:

Hinh 4. Nhu cau tiéu thu dién, nhiét nong, va
nhiét lanh trong mot ngay dién hinh.
- —Exin ning
. 1 [

Cuiniyg g md WWh

a . 5§ 0 2
Thn gan

Hinh 5. Biéu gid ndng lwong

Bang 1. Cdc kich ban vin hanh 16i wu
“E = Electricity (dién ndng) C=Cooling
(nhiét lanh) H=Heat (nhiét nong)”
(X) : Thiét bj dwoc chon sir dung, (-): Thiét bi
khong dwoc lya chon

DER ESS
KB T MT GB AC ACh i
PW/
SHE ES TS IS
Output E E&H H C C E&H E C H
1 X X X X - - - - -
2 X X X X - X -
3 X X X X - X
4 X X X X - X X
5 X X X - X -
6 X X X - X X -
7 X X X - X X
8 X X X - X X X
9 X X X X X -
10 X X X X X X
11 X X X X X
12 x X X X X X

4.2.2 Gia nang luong

Gia khi ty nhién 1a hang sb, dugc quy d6i can
ctr theo tai liéu tham khao [9, 10]. Gia dién
theo biéu gia TOU — ap dung theo quy dinh
gia ban dién theo gido va bicu thoi gian su
dung dién nang cua tap doan dién lyc Viét
Nam [8] duogc gidi thi¢u nhu hinh 5.

4.2.3 Nang lugng mat troi va gio

Tinh toan nay duoc thuc hién véi gia thiét hé
thong duogc lap dat nguon WP (dién gio), PV
(pin mat troi) va SHE (thi€t bi chuyén doi
nhiét mat troi) ¢ dac tinh cong suat phat
trong 24 gi¢ nhu hinh 6 [5, 2].

w kgl - MW

Hinh 6. Céng sudt phdt ciia PV, SHE va WP trong
mot ngay dién hinh

4.2.4 Cdc théng sé hé thong

Céc thong s6 cuia hé thong bao gom hiéu suat

thiet bi, cong suat phong nap 16n nhat, h¢ so

ton that trong qua trinh phong nap..vv duoc

gidi thiéu ¢ bang 2 [4, 7]:
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Bang 2. Cdc thong s6 hé thong

cao cho phép cac giai quyét cac bai toan toi

o e s ESEMEs v e uu hoa 16n va phire tap [10].
095 04 09 045MW 0.02 4.3 Két qud tinh todn

gl EM EgEMEGs  EESHSCSMin Tién hanh tinh toan tdi wu v&i 12 kich ban
09 088 5MW 045MW  0.05 MW van hanh ctia mé hinh EH (bang 1), két qua
o) EM™ EEpHSCSMax eEﬁ;CHSYCS thu du’()? gdm co: ne“%ng lugng dién va khi tu
05 6 3MW 12MW 09 nhién dau vao va tong chi phi nang lugng

tuong tmg. Két qua chi phi van hanh cua 12
cau trac (kich ban van hanh-KB) khac nhau
duogc gidi thi€u ¢ Bang 3.

Bai toan tdi wu dugc giai quyét bang ngdn
nglt 1ap trinh GAMS st dung slover

BONMIN. GAMS la ngon ngit 1ap trinh bac
Bang 3. Tong chi phi nang heong trén ngay (VND/ ngay)

KB1 KB2 KB3 KB4
97,250,252 77,405,415 94,484,410 78,177,952
KB5 KB6 KB7 KB8
88,589,922 68,054,036 85,674,385 56,635,043
KB9 KB10 KB11 KB12
86,241,676 67,031,618 82,460,470 62,617,723
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c. Case 12

Hinh 7. Dién nang va khi ty nhién déu vao ciia EH theo cdc kich ban 1, 8 va 12.
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Trong d6, mo6 hinh EH vén hanh theo cAu trac
cia KB 8 c6 tong chi phi ning lugng dau
vao/ngdy thip nhat. KB 1 co6 tong chi phi
ning luong cao nhat. Mo hinh EH dé xuét co
tat ca cac phan tir tham gia vao qué trinh van
hanh (KB 12) c6 tong chi phi twong ddi thap,
tuy nhién khong chénh léch qua nhiéu so véi
KB 8. Cu thé: két qua ning lugng dau vao
bao gdm dién ning va khi ty nhién ciia mo
hinh EH déi véi KB 1, KB 8, va KB 12 duoc
giéi hiéu & hinh 7. Hé thdng tich trit dién
ning déu duge xét dén trong KB 8 va KB 12.
Dic tinh cng suit phong nap cua hé thong
céc thiét bi tich trir duoc gidi thi€u ¢ hinh 8.
Chung chii yéu dong vai tro tich trit ning
lwong vao cac gio gia dién thdp va phat vao
nhing gid gia dién cao nhat.
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b. Case 12

Hinh 8. Bdc tinh phong nap ciia hé thong tich trir
0 kich ban nghién curu 8 va 12.

Mt s6 nhin xét. Tir két qua tinh toan tbi uu
ta c6 nhén xét sau day:

1/ Két qua tinh toan so sanh giira 12 trudng
hop d 1am ndi bat vai tro va anh hudng ciia
ciu trac md hinh dén hiéu qua cua bai toan
van hanh md hinh EH, thé hién théng qua
tong chi phi nang luong hang ngay (bang 3).
Trong d6, KB 8 c¢6 chi phi nang luong/ngay

nho nhét (56,635,043 vnd). KB 1 c6 chi phi
nang lugng 16n nhét 1én dén 97,250,252 vnd.
S tién chénh léch giita hai phuong an la:

A= 97,250,252 - 56,635,043 = 40,615,209

(vnd).

2/ Cac kich ban van hanh t6i uvu EH c6 ciu
triic khac nhau déu dap ung linh hoat nhu cau
str dung nang lugng dién, nhiét, va lam mat
ctia phu tai. Két qua tinh toan ning luong dau
vao ciia KB 1 cho thiy do khong xét dén su
tham gia cua WP, PV, va SHE cung véi ESS;
ning luong dau vao trong trudong hop nay chu
yéu lay tir hé théng dién dan dén tong chi phi
van hanh trong ngay tiang cao. Nguoc lai, KB
8 va KB 12 c6 chi phi chénh 1éch khong 16n,
ca hai phuong 4n nay luong khi tg nhién cé
xu huong dugc sir dung nhiéu hon, dic biét
vao thoi diém gia dién va nhu ciu st dung
dién 16n (hinh 7). Do d96, trong truong hop
nay, ching ta c¢6 thé lya chon mé hinh EH ¢6
cdu triic nhu KB 8 hodc KB 12 d¢ tiét kiém
ti da chi phi sir dung ning luong.
3/ Két qua tinh todn van hanh ti uu trung tim
nang lugng trong bai bao nay ap dung voi
biéu gia ning lugng dién (TOU) va gia gas tai
Viét Nam. Diéu nay cho thdy EH hoan toan
¢6 tiém ning Gng dung vao cac khu dan cu,
khu d6 thi méi va phu hop véi thi truong
nang lugng cua Viét Nam hién nay.
5. Két luan
Nghién ciru nay da tinh toan van hanh t6i uu
EH v6i muc tiéu t6i wu chi phi ning luong
dién va khi ty nhién mua tir hé thong thong
qua 12 kich ban van hanh khac nhau nhim
danh gia anh huong cia cau trac dén hidu qua
vanh hanh ctia mé hinh. Két qua tinh toan cho
thdy cau trac EH c6 anh huéng 16n dén két
qua tinh toan van hanh t6i uu cia moé hinh
nay. Pay dugc xem 13 co s& dé Iya chon céu
trac t6i vu trong thiét ké mé hinh EH gop
phan nang cao hiéu quéa khai thac va sir dung
ning luong. Trong diéu kién gia ning lugng
tai Viét Nam, Gmg dung phwong phap t6i uu
hoéa ciu trac cua EH c6 thé cuc tiéu duoc chi

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

61


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

Pham Thi Hong Anh va Prg

Tap chi KHOA HOC & CONG NGHE DHTN

200(07): 55 - 62

phi nang lugng cho céac trung tdm thuong mai,
khu dan cu hay cac khu do thi mai.

Két qua nghién ciru mic du da tim ra cu trac
t6i wu ctia mo hinh EH nhung khdi lugng tinh
toan 16n do phai liét ké tat ca cac kich ban van
hanh ¢6 ciu trac khac nhau. Do do, viéc xiy
dung thuat toan dé tim nhanh céu trac ti vu
EH 13 vin & cin tiép tyc dwoc quan tim
nghién cuu.
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