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THIET KE HE THONG LUOI BPIEN SIEU NHOTAI CAC VUNG HAI PAO TAI VIET NAM

Cao Viin Thao, Nguyén Xuin Phuong
Truong Cao dang nghe Can Tho

Tom tit: Thé gidi néi chung va Viét Nam néi riéng dang phai déi mat véi mot vén dé lém & cdp dg san xudt dién do cugc
khung hoang nang lwong gay ra boi s thiéu hut nhzen liéu hoa thach va sy gia tang cua nhu cau sw dung nang luong toan
cau. Vi vdy, hau het cdc quoc gia déu coi cac nguon nang luong tai tqo nhw mot glal phap hiéu qua cho cugc khung hoang
ndang lwong toan cau. T [y nhién, nhurng van dé chua dwoc giai quyét lién quan dén nguon cung cap dién khong on dinh va
hiéu qua twong doi thap cua cac nguon nang luwong tal tqo cing la chu dé dang dwoc cdc quoc gia dac biét quan tam. O
Viét Nam, qua tim hiéu thi viéc cung cdp dién ¢ mot so noi van con kho khan va phu thugc vao cdc nguon nang lwong hoa
thach. Trong do co ddo T hé Chu, hién dwoc cung cap dién chinh phy thugc vao hé thong diesel. Piéu nay dén dén tinh 6n
dinh trong viéc cung cdp dién khéng cao, chi phi van hanh ton kém, gdy anh huéng dén méi truong do phat thai CO2 khi
vdn hanh hé thong diesel. Bai viét dé xudt sir dung mot hé thong microgrid trén ddao Thé Chu dueoc tich hop cdc nguon ning
lweong tdi tao gom hé thong dién gié (WTG) va hé thong dién mat troi (PV), két hop voi hé thong may phdt dién diesel (DG)
va hé thong dc quy lwu triv ndng lirong.

Tir khoa: Microgrid, PV, WTG
DESIGNING MICROGRID POWER SYSTEMS FOR ISLAND REGIONS IN VIETNAM

Abstract: The world in general and Vietnam in particular are facing a major problem at the electricity generation
level due to the energy crisis caused by the shortage of fossil fuels and the increasing demand for energy global quantity.
Therefore, most countries consider renewable energy sources as an effective solution to the global energy crisis. However,
the unresolved problems related to unstable electricity supplies and the relatively low efficiency of renewable energy
sources are also topics of special concern to countries. In Vietnam, through research, the electricity supply in some places
is still difficult and depends on fossil energy sources. In which, Tho Chu island is currently supplied with electricity
depending on the diesel system. This leads to low stability in power supply, expensive operating costs, and environmental
impact due to CO2 emissions when operating the diesel system. The paper proposes to use a microgrid system on the island
integrated with renewable energy sources including wind power system (WTG) and solar power system (PV), combined

with diesel generator system (DG) and energy storage battery system.
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I. PAT VAN DE

Trong bdi canh khing hoang ning luong toan
cau, can kiét nhién liéu hoa thach va strc ép giam
phat thai khi nha kinh, viéc bao dam cung cép
dién 6n dinh, bén viing cho cac ving hai dao Viét
Nam dit ra yéu cau cap thiét vé cdc mo hinh hé
théng dién moi. Hién nay, nhiéu déo xa bd nhu
Thé Chu vén chu yéu phu thudc vao cic to may
diesel doc 1ap, dan dén chi phi van hanh cao, rui ro
gian doan cung cip dién va tac dong tiéu cuc t6i
méi truong do phét thai CO,. Trong khi d6, tiém
nang nang luong tai tao (gid, blrc xa mat tro1) tai
cac khu vuc nay 1a rat 16n nhung chua dugc khai
thac hiéu qua, dac bi¢t dudi dang cac hé théng tich
hop t6i wu.

Microgrid (luéi dién siéu nho) dugc xem la
mot giai phap kha thi cho cac vung hai ddo, cho
phép két hop linh hoat cic ngudn ning luong tai
tao voi ngudn diesel va hé thong luu trir, nhd d6
nang cao do tin cdy cung cip dién, giam ton that
va tdi wu van hanh. Tuy nhién, viéc thiét ké cau
hinh cong suét hop ly, lya chon dung lugng cac
thanh phan (PV, WTG, DG, ic quy), xdy dung

222 | Tap 31 s6 12 ki 1 (thang 12/2025)

Phan bién: 15/11/2025

Duyét ding: 18/11/2025

chién luoc diéu khién va danh gia do tin cay cua
microgrid trong diéu kién tai va ngudn bién thién
con 1a van dé can duoc nghién ciru cu thé cho ting
dia ban.

Xuét phat tir thyuc tién cung cap dién tai dao Thd
Chu, bai bao tip trung phan tich, & xuat phuong
an thiét ké hé thong microgrid cong suit 1,8 MW
tich hop dién gid, dién mat troi, may phat diesel
va hé thong pin luu trit nang luong. Trén co s& md
phong hoat dong ciia hé thong trong céc kich ban
tai va ngudn khac nhau, nghién ciru nham danh
gia kha niang bao dam do tin cdy cung cap dién,
gidm phat thai va lam co s& khoa hoc cho viéc
nhan rdng mo hinh microgrid t&i cac vung hai dao
va khu vuc xa ludi khac cua Viét Nam.

II. NOI DUNG NGHIEN CUU

2.1. Tong quan

2.1.1. Gioi thiéu hé théng lwoi dién siéu nho
Microgrid (MG)

Gan day, cac microgrid (MG) di dugc st dung
dé cung céap dién cho cac ving nong thon nhu hai
dao. MG c6 thé dugc tich hop cac ngudn ning
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luong tai tao va nang luong thong thuong dé dam
bao tinh 6n dinh cho hé théng. Hé thong MG cb
thé mang dén nhﬁ:ng loi ich nhu nang cao do tin
cay, glam t6n that dlen ap va kiém soat dién ap
cung cap, tang hiéu suét sir dung dién.

MG ¢6 chu trac diéu khién phan cip véi cac
16p khac nhau, yéu cau sir dung hiéu qua cac ky
thuat diéu khién tién tién & tit ca cac 16p diéu

End-users

Diesel generation =i
e :

Microgrid

controller

Sh.
Wind energy e <ige S

Solar energy
Energy storage

khién. Hoat dong an toan cia MG & céc ché @6
hoat dong duoc két ndi va qué trinh ngét két ndi
hodc két ndi lai thanh cong phu thudc vao cac
diéu khién cia MG. Cac bo diéu khién phai dam
bao rang cic qua trinh dién ra lién mach va hé
thdng dang hoat dong trong cac diém hoat dong
duoc chi dinh
2.1.2. Ché ds hoat dong cua microgrid

Utility

Hinh 1. So d6 hé théng microgrid

So dd hé théng microgrid co ban dugc thé hién
nhu Hinh 1.

Hé théng MG c6 thé két ndi véi ludi dién chinh
th6ng qua hé thong diéu khién. O trang thai h¢
théng MG hoat dong 6n dinh thi hé thong dong
vai trd cung cip ngudn nang luong chinh cho tai
1am viéc. Ngoai ra mot phan ning luong s& duoc

dua 1én tai thong qua bd diéu khién. Bén canh do,
néu hé thong MG khong 6n dinh viéc cung cap
ning luong cho tai thi khi d6 ngudn ning luong tir
ludi dién chinh s€ cung cép cho tai hoat dong. Bo
diéu khién hé thong MG con c6 chirc ning giir su
6n dinh cho hé théng MG do anh hudng cia cac
thanh phan tir lu6i dién chinh.

. DCDC }—_ DC/AC H

e — -
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Hinh 2. So dd cAu tao hé théug microgrid

* Nguyén ly hoat dong hé théng microgrid:

Trong diéu kién binh thudng thi tai s& dugc
cung cip nang luong tryc tiép tir hé théng ning
luong gi6 hodc nang lugng mét troi thong qua bo
bién tan. Mot phan ngudn nang lugng sé duoc luu
trit vao hé théng ic quy luu trir ning luong.

Trudng hop néu ngudn ning lugng gioé va mat
troi khong du cung cdp ning luong dién cho tai
hoat dong thi khi d6 hé thong diesel s& khoi dong
dé dam nhén vai tro cung cép dién ning cho tai
hoat dong. May phat dién diesel 1a ngudn lién tuc
va can clr vao dung luong con lai cta céc td dc

quy dy phong ctia hé théng luu trir dé quyét dinh.
Thoi gian cho phép may van hanh lién tuc 1a tuy
theo cong sudt may, hudng dan cia nha san xuét
cling nhu tinh trang hién tai cia may va diéu kién
nhiét do moi truong st dung, nhung nhin chung
vé mua hé cir 4 gio chay may thi nghi 30 phit, dé
dam bao do bén bi va hoat dong lau dai cia may
phat dién.

Ngoai ra, trong truong hop cac hé thong khong
thé hoat dong hoac cho khéc phuc su cd thi khi d6
tai s& hoat dong dua trén ngudn ning luong tir hé
thong ac quy luu trit.
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2.2. Thiét ké h¢ thong lwéi dién siéu nhé cho
ddo thd chu tai Viét Nam

2.2.1. Phan tich sé liéu hé thong

Bai viét lya chon thiét ké mot hé thong

microgrid voi cong sudt 1,8 MW dé dam bao
cho chat luong cung cap dién trong tuong lai
v6i cac yéu cau cia timg thanh phan cua hé
théng nhu sau:

Bang 1. Cac thanh phan trong hé thdng microgrid

MUC DUNG LUONG SO LUONG
May phat dién tuabin gio 235 kW 7
Hé théng quang dién 100 kW 18
Hé théng pin luu trit 11460 MWh
May phat dién diesel 440 kW 5
Tai dién tbi da 1,8 MW -
AN &AI\E“T,RGI B6 chuyén dbi
TUfi 6B 131\1“? 10 BO chuyén adi
TAI
1,8 MW
AC QUY . X
11,146 MWh Bo chuyén doi
DIESEL
2,2 MW

Hinh 3. So d6 khéi hé théng microgrid

2.2.2. Quan 1y nguon ndng lwong cia hé thong
Microgrid

Trong hé thong microgrid ngudn ning lugng
tai tao s€ co6 nhirng lac hoat dong khong on dinh
do anh huong cua thoi tiét. Ngoai ra, may phat
dién diesel khong cung cdp ning luong kip thoi
cho phu tai ciing 1a mot van dé can luu y. Bén
canh d6 ciing cAn quan tdm dén trudng hop ning
lugng tao ra vuot hon so véi nhu cAu thi phai tinh
dén phuong an dé tiéu tan ngudn ning luong du
thira 6 dé bao vé pin luu trir. Vi vdy dé hé thong
microgrid hoat dong 6n dinh va dam bao do tin
cdy cao thi can dy doan tinh dén cac truong hop
hoat dong cua h¢ théng:

2.3. Két qua mé phong

Két qua chay md phong hoat dong hé thong
microgrid thé hé qua két qua mo phong ta c6 thé
= -
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a. Cong suat hé thong tai
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nhan thay:

Cong suét tai thay ddi theo cac thoi diém tur
1,3 MW dén 1,8 MW nhu Hinh 4a. Tuy nhién,
khi tai thay doi cong suét thi hé théng cac ngudn
phat luén dam bao cung cap du cong suat cho tai
hoat dong.

Theo Hinh 4b, cf)ng sudt ciia niang luong gio
va mit trdi giit mirc on dinh 1a P* = 0,4 MW va
P = = 0,35 MW. Khi dén thoi diém 16205 thi cong
suat gi6 va mit troi 1an luot giam xuong P =035
MW va P = 0,25 MW. O thoi diém hé thong nam
luong tai tao giam xudng cong sudt tai P1 = 1,6
MW thi hé thong DG sé& thay ddi cong suit dé
bu vao luong coéng suit hao hut cung cap cho tai.
Diéu nay cho thiy h¢ thong diesel luén dam bao
cong suat cho tai trong cac trudng hop ning lugng
tai tao hodc tai thay ddi.

Man - Graphs
=t = Ppv

Active Power (M)
=
g

=

melsk  ag 0.5 1.3k 15k 2.0k 25k Ak 35

b. Céng suat hé théng gié va mat troi
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e. Tén s6 lusi
Hinh 4. Hoat dong ctia hé théng microgrid

1. KET LUAN

Bai viét da thé hién su nghién ciu vé chu tao,
nguyén 1y hoat dong cua hé thdng, dua vao cic
phuong trinh toan hoc va cac thong sb co ban dé
tinh toan, thiét ké hé théng microgrid Trong qua
tinh nghlen ctru, ciing da thé hién rd su tham gia
ctia ngudn nang luong tai tao, giam thiéu phat thai
CO, va d¢ tin cay cua microgrid h¢ théng.

Ket qua chay chuong trinh ciing chi ra rang do
tin cdy cua ludi dién si€éu nhé [uon dugc dam bao
trong subt thoi gian van hanh (LPSP = 0) trong hai
truong hop van hanh hé théng DG hoat dong voi

pham vi cong sut tir 0% - 100% va 30% - 100%
cong suit danh dinh.

Nhu vay, qua cac két qua chay chuong trinh va
mo phong chimg t6 rang su 6n dinh cta ludi dién,
hé thdng microgrid c6 thé duoc xay dung, st dung
v6i nhitng ving xa x6i, hai ddo & nudce ta 1a can
thiét va phu hop.

- C6 thé ung dung hé thdng microgrid vao thuc
té dé sir dung dién niang ddi véi cac ho gia dinh &
céc vung cach xa ngudn dién ludi. Mit khac, day 1a
mot giai phap dé nang cao hiéu qua do tin cay, kinh
té va tinh bén vitng cua san xuat va phan phdi dién.

TAI LIEU THAM KHAO

H. Borhanazad, S. Mekhilef, V. G. Ganapathy, M. Modiri-Delshad, A. Mirtaheri, “Optimization of micro-grid system using MOPSO”".
Renewable Energy 71; (2014) 295e306.

K. Strunz, K. Brock, E. Stochastic, “Energy source access management: infrastructure-integrative modular plant for sustainable
hydrogen-electric co-generation”. Int J Hydrogen Energy 2006;31(9):1129¢41.

M. H. Nehrir, C. Wang, K. Strunz, H. Aki, R. Ramakumar, J. Bing, “A review of hybrid renewable alternative energy systems for
electric power generation: configurations, control, and applications”, I[EEE Trans Sustain Energy 2011;2(4): 392e403.

H. Bevrani, B. Francois, T. Ise, Microgrid Dynamics and Control, This edition first published 2017 © 2017 John Wiley & Sons, Inc.

Sorensen, Renewable Energy: Physics, Engineering, Environmental Impacts, Economics & Planning, Elsevier. B. (2011)

B. S. Borowy and Z. M. Salameh, “Methodology for Optimally Sizing the Combination of a Battery Bank and PV Array in a Wind/
PV Hybrid System,” Energy Conversion, /[EEE Trans, Jun.1996, vol. 11, pp. 367-375

Y. Dai, Y. Lou, X. Lu, “A Task Scheduling Algorithm Based on Genetic Algorithm and Ant Colony Optimization Algorithm with Multi-
QoS Constraints in Cloud Computing,” in International Conference on Intelligent Human-Machine Systems and Cybernetics, 2015 Tth

H. Borhanazad, S. Mekhilef, V. Gounder Ganapathy, M. Modiri-Delshad and A. Mirtaheri, “Optimization of Micro-Grid System
Using MOPSO”, Renewable Emnergy, Nov. 2014, vol. 71, pp. 295-306

W. Jiang, Y. Zhang, R. Wang, “Comparative Study on Several PSO Algorithms,”
college of Beijing University of Technology, Beijing 100124.

M. Fadaee, M. Radzi, “Multi-objective optimization of a stand-alone hybrid renewable energy system by using evolutionary
algorithms: a review,” Renew Sustain Energy Rev 2012;16(5):3364e9.

L. Olatomiwa, S. Mekhilef, A. S. N. Huda, and K. Sanusi, “Techno-Economic Analysis of Hybrid PV-Diesel-Battery and PV-Wind- ieselBattery
Power Systems for Mobile BTS: The Way Forward for Rural Development,” Energy Science and Engineering, Jul. 2015, vol. 3, pp. 271-285.

in Electronic Information and Control Engineering

TAM LY - GIAO DUC | 225



