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Tom tat:

Bai bao mo phéng hoat dong va phan tich mét Microgrid khi van hanh & ché do tach Iugi. Nghién cltu cling
tap trung vao danh gia hiéu qua cua giai phap 18p dét tu bl tinh nhdm nang cao chat lugng dién ap trong
hé thGng nay.

Phuang phap nghién clru la xay dung mot mo hinh mé phdng chi tiét clia Microgrid trén nén MATLAB-
Simulink. Md hinh nay s dung cac phan tir tir thu' vién Simscape Electrical @& mé phong chinh xac céc
thanh phan vat ly dac trung nhu hé théng PV, pin luu trlr (BESS), may phat diesel, phu tai va cac bo bién
d6i. Diém ddc biét va mdi cia md hinh 1a nd bao gébm nhiéu nit Iudi & ca cap trung ap va ha ap, dugc két
noi qua dudng day phan phéi, phan anh cau tric mang Iugi phan phdi thuc té va chi tiét hon cdc mo hinh
trong cac nghién clru da cong bd. Nghién cttu ti€n hanh mo phong Microgrid & ché db tach IuGi véi cac
kich ban phu tai khac nhau va tap trung danh gia hiéu qua cla viéc b sung tu bu tinh trong kich ban phu
tai cuc dai.

Két qua thu dugc tir mé phdéng cho thay, khi Microgrid hoat dong & ché dé tach ludi véi phu tai cuc dai,
dién ap tai nhiéu nit cé xu hudng giam thap va vugt ra ngoai giGi han cho phép. Tuy nhién, viéc 1ap dat
b6 sung tu bu tinh tai cac nit c6 phu tai I6n da cai thién dang k€ tinh trang suy giam dién &p, gilp dua
dién ap tai cac nut trg vé muc cho phép. Giai phap bu nay déng thgi gidp giam tai cong suat phan khang
cho may phat diesel, gép phan nang cao hiéu suat van hanh va dé tin cay cta hé thong.

T khoa:

Microgrid, can bang cng sudt, 6n dinh dién ap, bu cdng sut phan khang.

Abstract:

This paper presents the simulation and analysis of a Microgrid operating in islanded mode. The study
focuses on evaluating the effectiveness of integrating compensation capacitors to improve voltage quality
within the system.

A detailed simulation model of the Microgrid is developed using the MATLAB-Simulink, employing
components from the Simscape Electrical library to accurately represent key physical elements such as
photovoltaic (PV) systems, battery energy storage systems (BESS), diesel generators, loads, and power
converters. A notable feature of the model is its inclusion of multiple nodes at both medium-voltage and
low-voltage levels, interconnected through distribution lines, thereby more closely reflecting the structure
of real-world distribution networks than models used in previous studies. The Microgrid is simulated under
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various loading scenarios in islanded mode, with a particular focus on assessing the performance of

compensation capacitors under peak load conditions.

Simulation results indicate that, under peak load in islanded operation, voltage levels at several buses tend
to drop below acceptable limits. However, the addition of shunt capacitors at heavily loaded buses
significantly mitigates voltage drops and restores voltage to permissible levels. This compensation
approach also reduces the reactive power burden on the diesel generator, thereby enhancing the overall

efficiency and reliability of the system.

Keywords:

Microgrid, power balancing, voltage stability, reactive power compensation.

1. TONG QUAN

Sy phat trién cua luéi dién phan phdi thong
minh da dua ludi dién siéu nhé (Microgrid)
tr6 thanh mot cdu trac quan trong.
Microgrid, v6i kha ning tich hop cac ngudn
nidng luong phan tan (Distributed Energy
Resources - DERs) va hé thong luu trit ning
luong (Energy Storage Systems - ESS) cung
cac phu tai linh hoat, mang lai nhiéu lgi ich
trong van hanh h¢ théng dién hi¢n dai [1,2].

Microgrid c6 thé hoat dong ¢ hai ché @6 1a
két ndi lusi hodc tach ludi:

- O ché d6 két ndi ludi (grid connected
mode), Microgrid duoc lién két véi ludi dién
chinh — lu6i hé thdng va dong nang lugng c6
thé chay theo cé hai chiéu. Microgrid s& nhin
nang luong tir ludi chinh khi thiéu hut va
nguoc lai co thé ddy ning luong du thira tir
Microgrid vao luédi chinh. Cac tinh ndng, dac
diém chinh ciia Microgrid & ché do nay bao
g6m tham gia vao cac chuong trinh dép tmg
— diéu chinh nhu cau ( Demand Reponse) ;
tich hop véi luot dién dé thuc hién cac dich
vu phu trg ludi nhu diéu chinh tan sb ; cai
thién dang ké chat luong dién ning thong

qua diéu khién cong suit tac dung va cong
suat phan khang [3].

- O ché do tach luéi (islanded mode),
Microgrid s& ngat két n6i khoi ludi chinh va
hoat dong doc lap. Ché d6 nay duoc kich
hoat khi mat dién ludi hodc trong cac tinh
hubng khan cép. Mot sb thach thirc khi hoat
dong & ché do tach ludi 1a duy tri 6n dinh tin
s6 va dién 4p, dam bao cén bang cung-ciu
khi khong c6 ngudn hd trg tir bén ngoai ;
ngoai ra con van dé dam bao chuyén doi giira
hai ché do ndi luéi va tach luéi [4].

Céc nghién ctru vé Microgrid di dugc thuc
hién rong rai, tap trung vao nhiéu khia canh
khac nhau nhim nang cao hiéu qua van hanh,
d6 tin cdy va kha ning tich hop cac ngudn
nang luong phan tan. Mot s6 huéng nghién
ctru pho bién trong linh vue Microgrid c6 thé
ké dén nhu sau:

- Céc chién lugc diéu khién va quan ly
nang luong (Energy Management
System - EMS): nhiéu nghién ctru tip
trung vao viéc tdi uu hoéa van hanh
Microgrid thong qua céc chién luoc
quan 1y ning luong. Chang han mot
s6 nghién ctru da dé cap dén viée sir
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dung quy hoach tuyén tinh, logic md
hodc céac thuét toan tdi wu hoéa phtrc
tap nhu thuat toan tim kiém
backtracking, mang no-ron dé téi vu
hoa chi phi van hanh, giam ton that,
hodc quan ly ndng lugng trong hé
théng PV-luu trit [3,4]. Cac nghién
ctru nay thuong huéng dén 16p quan
1y hodc diéu khién trén cling, tap trung
vao ludng ning luong téng thé va muc
tiéu kinh t&/moi truong.

- Phaén tich 6n dinh va diéu khién ludi:
Mot s6 bai bao di sdu vao cac phuong
phap diéu khién dé duy tri 6n dinh tan
s6 va dién 4p trong Microgrid, dic
biét khi hoat dong & ché do tach ludi
cac phuong phap nhu diéu khién lap
(repetitive control), diéu khién thich
g (adaptive control), diéu khién hon
hop (compound control), hodc diéu
khién dya trén dic tinh sut giam(
droop control) da dugc dé xuat va xac
thuc qua mo phong hodc thyc nghiém
dé cai thién dic tinh dong va 6n dinh
hé thong [5,6,7,8]. Cac nghién ctu
nay thuong st dung mo hinh tép trung
véao khia canh diéu khién dong cac bo
bién ddi ctia cac ngudn phan tan hoic
hé thong BESS

- Tinh toan dong tai (Load Flow): Mdt
huéng nghién ciru khac 13 phat trién
cac phuong phép tinh toan dong tai
cho Microgrid ¢6 tinh dén dic diém
khi hoat dong doc lap nhu phuong
phép Gauss-Seidel cai bién (Modified
Gauss-Seidel), phuong phap
Newton—Raphson t6i uu hoa, ap dung
trén cac hé thong thir nghiém nhiéu

nut ludi dé phan tich sy phan bo cong
suit [9,10].

Tir d6 cho thiy cac nghién ctru hién co
thuong tap trung vao chién luoc diéu khién
va quan 1y ning luong & cdp trén hay mo
hinh héa va di siu vao diéu khién dong cia
cac bo bién dbi hodc cac phuong phéap sb dé
tinh todn ma chua xdy dung moé hinh mo
phong chi tiét cho Microgrid quy mé day du
gdm nhiéu nut ludi cing cac phan tir dic
trung nhu hé théng PV, pin luu trit (BESS),
may phat diesel va tai dong trén nén tang mo
phong vat 1y chi tiét ting thanh phan. Su
thiéu hut nay c6 thé dan dén han ché trong
viéc danh gia toan dién tuong tac gilta cac
thanh phan va hiéu suét tong thé cta hé
théng, dic biét 1a cac van dé lién quan truc
tiép dén chit lvong dién ning nhu suy giam
dién 4p trén mang ludi phan phéi nhiéu nut.

Nham 14p vao khoang tréng con ton tai ndy,
trong mot nghién ctru dugc cong bd gan day
[11] tac gid da xay dung mot md hinh md
phong chi tiét ctia Microgrid bang
MATLAB-Simulink, str dung cac phan tir tir
thu vién Simscape Electrical d¢ mo phong
chinh x4c cac thanh phan vat 1y nhu hé thong
PV, BESS, may phat diesel, tai tai cac ntt va
cac bd bién doi DC/AC. Mb hinh nay dic
biét bao gdm nhiéu nut ludi & ca cap trung
ap (MV) va ha 4p (LV), két ndi qua cac
duong day phan phdi, phan anh ciu truc
mang ludi phan phdi thyc té - day 1a mot
diém moi quan trong so véi cac nghién ctru
khac.

Nghién ctru di cong b6 [11] thuc hién phan
tich hoat dong cua mo6 hinh Microgrid trong
ca hai ché do két ndi ludi va tach ludi. Két
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qua tir nghién ctru nay di chi ra rang, khi
hoat dong & ché d tach ludi véi phu tai cuc
dai, di¢n ap tai nhiéu nat trong Microgrid c6
xu huéng giam thap, tham chi nim ngoai
gii han cho phép. Vén dé suy giam dién ap
nay anh hudng tryc tiép dén chét luong dién
ning cung cdp cho phu tai va su 6n dinh
chung cua hé thong. Dé khic phyc tinh trang
dién ap thap trong Microgrid khi hoat dong
doc 1ap dudi tai ning, can co cac giai phap
bt cong suat phan khang. Tu bu tinh 1a mot
lya chon don gidn, dang tin cdy va cé chi phi
dau tu twong ddi thap, phu hop dé cai thién
tinh trang suy giam dién ap tai cac nut ludi.
Tiép ndi nghién ciru trudc, bai bao nay phat
trién mo rong bang cach tip trung vao md
phong hoat dong ciia Microgrid & ché do
tach ludi voi céc kich ban phu tai khac nhau
va danh gia hiéu qua cua viéc lip dat bo sung
cac tu bu tinh tai cac nat c6 dién ap thép hoiac
phu tai cong suit phan khang 16n trong mo
hinh Microgrid da xay dyng.

2. MO HINH MICROGRID SU’ DUNG
TRONG NGHIEN CUU
Nghién ctru trong bai bao nay tiép tuc phat
trién moé hinh mé phong Microgrid da dugc
xay dung va trinh bay trong bai bao [11]. Mo
hinh dugc xay dyung trén phin mém Matlab-
Simulink va dya trén cau tric ludi phan phdi
IEEE 14 nut, bao gdm hai cap dién ap Trung
ap (MV) va Ha ap (LV) (Hinh 1).
Cic thanh phan chinh cia mo hinh
Microgrid, dugc mo ta chi tiét véi cac thong
s6 cuy thé trong [11], bao gdm:
- Lu6i hé thdng: M6 hinh hoa bang
ngudn ap 110 kV, 100 MVA tai diém
d4u nbi PCC (luu ¥: trong nghién ctru
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ndy tap trung vao ché do tach ludi,
nén két nbi nay sé& dugc ngit trong
kich ban m6 phong chinh).

- CAu trtc ludi phan phdi: Dua trén ludi
14 nut, v&i cac dudng day va may bién
ap dugc mo hinh hoa bang tong tro.
Chi tiét vé 6 may bién ap (T1-T6) va
14 dudng day (DZ1-DZ14) cung
thong s6 twong tng di dugc néu trong
[11].

- Céc ngudn phét ning lugng phén tan
(DERs):

+ Hé théng PV: M6 hinh hoa ngudn
nang luong tai tao, cong suat 725 kW,
day 1a cong suat lap dat va ciing 1a cong
suat phat 16n nhat cia hé thong PV do
mo hinh khong mé phong chi tiét cac
t6n that hay suy giam hiéu suit do nhiét
d6, bui ban hay hi¢u img bong ram vv.

+ May phat dién diesel: Ngudn phat
truyén thong, cong suit 3 MVA, md
hinh hoa nhu ngudn ap/nat can bang
(Swing bus), dong vai trd cn bang
cong suit trong ché do tach ludi.

+ Hé thdng pin luu trit (BESS): Gom 3
khéi pin Ni-MH, dién ap 650V, dong
15Ah ; tong dung lugng 12 650 V / 45
Ah mé hinh lidy tr thu vién
Matlab/Simscape.

- Céac bd bién dbi dién tir cong Suét:
Pam nhén vai tro két ndi cac ngudn
DC (PV, BESS) v6i luéi AC, st dung
cac bo nghich luu va bo bién d6i hai
chiéu DC/AC.

- Phu tai: Téng cong 8 phu tai & hai cép
MV va LV, mé hinh héa dang tong tré
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khong ddi cho bai toan load-flow. Céc phu tai d6i xtng. Cong suat cuc dai va
phu tai trong nghién ctru nay c¢6 diém hé s6 cong suét (cos ¢) dugc ké chi tiét
khac so véi nghién ctru trude 1a chi xét trong Bang 1.

Loty
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Hinh 1. M6 hinh Microgrid cé dat tu bu tinh sir dung trong nghién ctru
Bang 1. Ky hiéu va thong s6 phu tai 3. CAC KICH BAN MO PHONG VA KET
Nut Ky hiéu tii | Smax (kVA) | Cos ¢ Qu A
LV2 Tai 2 40 0,9 Phan nay trinh bay va phan tich két qua mo
LV3 Tai 3 30 0,85 phéng cong suat va dién &p cua cac nut trong
va Tai 4 50 0.9 Microgrid ¢ ché d6 tach ludi véi phu tai cuc
i) Tai9 160 08 d?u va cuc tiéu. Ngoal re}, ket qua mo phong
: kich ban phu tai cuc dai ¢ ché do tach luoi
MV10 | Tailo 600 0.8 AR L ) .
vo1 gidi phap bu cong suat phan khang bang
MVI1 | Taill 200 0.8 N Loac 1A ~ A
v tu bu tinh dugc lap dat bo sung sé dugc phan
Mvi2 | Téil2 500 0.8 tich va so sanh voi trudng hop khong cé bu
MV14 | Tail4 1000 0.8 deé danh gia hi€u qua cua giai phap bu.
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Cong suit tac dung va phan khang ¢ cac nit
duogc tinh toan tur tin hiéu dong dién va di¢n
ap O tan s6 co ban tai timg nat trong Ung st
dung khdi cong suit (power block). Bé thuc
hién tinh toén nay, khéi cong sut s& xac dinh
bién d6 dién ap |Vi| va bién do dong dién |Ii|
v6i i1a pha thr i - & day 1an luot 1a cac pha
(a,b,c) va gbc 1éch pha ¢; tir hai tin hiéu dau
vao la dién 4p V(t) va dong dién I(t) tai tung
thoi diém t ; tir d6 tinh toan dwoc dau ra 1a
cong suit tac dung Pi va cong suit phan
khéng Qi nhu sau:
;= @vi — ¢ (1)

Vil ll;
;= _|\/§| |_\/§|COS(%) (2)
_llLl
Qi - \/E ESIH((pl’) (3)

3.1 Phu tai cwc dai, khong dat bu

Céac diéu kién thuc hién mé phong trong
truong hop nay 1a phu tai cuc dai (Bang 1);
hé théng PV phat cuc dai; hé théng BESS
duoc diéu khién 1am viéc & ché do xa va may
phat diesel phat nang luong dé dap mg nhu
cau phuy tai.

Két qua mé phong dién ap duogc thé hién trén
(Hinh 2 ) cho chung ta thy trong trudng hop
phu tai cuc dai, di¢n &p tai cac nat kha th'éip
va ndm ngoai ving dién ap thong thuong cho
phép 1a tir 0,95 dén 1,05 pu [12], cu thé 1a
trong khoang tur 0,91 (pu) téi 0,95 (pu).
Trong céc nut, chi duy nhat nat 8 1a nat may
phat c6 dién &p & mutrc 0,95 (pu) 1a muc cho
phép.

Két qua md phong cong sudt tic dung va
cong sudt phan khang cac nuat 1an lugt duge
thé hién trén (Hinh 3) va (Hinh 4). Gia tri
cong suat 4m thé hién nat d6 13 nut ngudn
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phat cong suat, gia tri duong thé hién 1a nit
tai tiéu thu cong suat.

Nhin vao két qua trén (Hinh 3) ta thiy céc
nut 1, 2, 5, 8 1a c6 gia tri am tic 1a nat phat
cong suat vao ludi. Trong d6 nut 1 1a nat két
n6i voi hé théng BESS duoc diéu khién dé
hoat dong & ché d6 xa ning luong va nut 8
1a nit may phat gii vai tro 1a nit can bang
(swing bus). Nut 2 va nat 5 ciing biéu thi 1a
nuat phat cong suat duoc giai thich boi hai nat
nay nbi véi nat 1, truyén tai cong sudt tir nit
1 t&1 cac nut/phu tai phia sau. Nut 6 1a nat
chuyén tiép két ndi nhidu duong day, két qua
md phong cho thiy nut 6 1a nut tai tirc tong
cong suat tai tiéu thy tir nit 6 ( cac tai MV 10,
MV11 va MV12) 16n hon cong suat ngudn
phat vao nit 6 1a hé thong PV. Cac nut chi
c¢6 1 duong day déu ndi va tai d6 c6 1 phu tai
duy nhat gém nat 10 va nat 12 cho két qua
chinh 13 cong suét tiéu thu cta phu tai tuong
mg tai nat. Cac nit con lai déu co nhidu
duong day dau ndi dong thoi co thé co ca phu
tai ddu vao (9, 11 va 14) déu co két qua cong
suit duong (tvong Gng 1 nut tai) thé hién
cong suat duge tiéu thu tai nat d6. Nat 13
ngat két ndi voi ludi hé théng co cong suat
bang 0.

Két qua mod phong cong suat phan khang cac
nut trén (Hinh 4) cho thay chi c6 mot ngudn
phat cong sut phan khang dé can bang cong
suét 1a tir may phat diesel — niit 8. TAt ca cac
nut con lai 12 nut tiéu thu hodc/va chuyén tiép
cong suat phan khang co gia tri cong suat
duong, trir ntt 13 13 nat két ndi hé théng co
gié tri bang 0.

Ta ciing c6 nhan xét rang gia tri cong suat P
va Q tinh toan theo céc cong thuc (1,2,3)
phia trén dugc biéu dién trén cac (Hinh 3) va
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(Hinh 4) nho hon gié tri cong suét danh dinh 1200 _Cong suat tac dung cac nut

tai cac nat tai ( Bang 2) ; diéu nay duoc giai
thich boi dién ap tai cac nit sir dung trong

1000 N

tinh toan khong dat muc 1 pu nhu biéu dién oo |
trong (Hinh 2). 800 1
Bang 2. Cong suat S,P,Q ché do cwe dai oo |
<
Tai S(kVA) | P (kW) |Q (kVAr) 2 00l 1
o
Tai2 40 36 17,4 § 0
w
Tai 3 30 25,5 158 D 00 ]
[e]
e (@]
Tai 4 50 45 21,8 o i
Tai 9 160 128 96 ol |
Tai 10 600 480 360 500 [@Phaa |
Tai 11 200 160 120 E@Pha b
-1000 - |[Pha c 7
Tai 12 500 400 300 L.
— 1200 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Tai 14 1000 800 600 So thu tu nut
Téng 2577.6 20745 1531 Hinh 3. Céng suét tac dung tai cac nat
' ' Cong suat phan khang cac nut
1400 T T T T T T T T T T T T T
1200 - b
1000 - b
tos Dien ap cac nut (pu) 800 - 4
+V phaa 600 4
— V phab .
V phac é—: 400 - B
=
1 = 200+ .
_ g
2 g °
= 3
oo o 200" :
2 c
A 8 -0or .
-600 T
0.9
-800 b
1000~ |[MMPhaa J
085 EPha b
1 2 3 4 5 S?J thJ[u naul 9 10 11 12 13 14 -1200 - [IPha ¢ g
Hinh 2. Dién ap tai cac nat khi phu tai cwc dai -1400 5 9 10 11 12 13 14

5 6 7
So thu tu nut
Hinh 4. Céng suéat phan khang tai cac nat

Nhu vay khi Microgrid hoat dong véi phu tai
cuc dai, dién ap tai nhiéu nut giam xudng
dudi mtre cho phép, dao dong trong khoang
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0,91 - 0,95 pu. May phat diesel dong vai tro
nguon can bang cong suét va cung cap cong
suat phan khang nhung khong du dé duy tri
dién &p & muc cho phép.

3.2 Phu tai cwec tiéu, khéng dat bu
Van thyc hién mé phong & ché do tach ludi
v6i cac diéu kién thyc hién mo phong trong
truong hop nay 1a phu tai cuc tiéu c6 do 1on
bang 35% cuc dai (thong s6 chi tiét trong
Béang 3); hé théng PV phat cuc dai; hé théng
BESS duoc diéu khién 1am viéc & ché do nap
va may phat diesel phat nang luong dé dap
{rmg nhu cau phy tai.
Két qua mé phong dién ap duogc thé hién trén
(Hinh 5) cho chung ta thiy trong truong hop
phu tai cuc tiéu, dién ap tat ca cac nut déu
nam trong dai dién ap thong thuong cho
phép, cu thé 1a trong khoang tir 0,95 (pu) t&i
0,97 (pu). Trong d6 chi duy nhét nut 1 ¢
dién ap thap nhat nhung van dat xap xi 0,95
(pu) 12 muc cho phép, nit nay két ndi hé
théng BESS duoc diéu khién ¢ ché do nap
nang luong.

Bang 3. Cong suét cac tai ché doé cuwe tiéu
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Két qua mo phong cong suit tac dung duoc
biéu dién trén (Hinh 6), trong trudng hop nay
ta thay nat 6 va nat 8 13 cic nut phat cong
suit vao ludi. Trong d6 nut 6 1a nat két ndi
v6i hé thong PV phat cong suit cyc dai la
725 kW, tuy nhién gia tri tinh toan thé hién
& day chi 1a phat 340 kW, diéu nay duoc giai
thich boi tong cong suat cac phu tai dau ndi
vao nut 6 ( cac tai 10, 11 va 12) da tiéu thu ~
364 kW [ Bang 3]; do d6 phan cong suat
phat di tor nat 6 chi con gid tri nhu trén.
Chung ta ciing nhan thdy, mic du tong cong
sut tac dung cac tai trong Microgrid chi 1a
726,1 kW xap xi gi4 tri cong suat phat ctia hé
théng PV nhung két qua mé phong thé hién
may phat diesel van can phat thém 50 kW dé
can bang cong suét tac dung, d6 1a do ton that
cong suit trén toan hé théng Microgrid. Cac
nut con lai trong Microgrid 1a cac nut tai co
gid tri cong suat duong va nit 13 két ndi ludi
hé thdéng c6 cong suit bang 0.

Két qua md phong cong suét phan khang cac
nut trén (Hinh 7) cho thay chi c6 mot nguon
phat cong suét phan khang dé can bang cong
sudt 1a tir may phat diesel — nut 8, gia tri cong
suit phan khang phat ra tir ntit 8 hoan toan
phu hop véi téng cong suit phan khang cac
nut phu tai trong (Bang 3).

Tai S(kVA) | P (kW) [Q (kVAr)
Tai 2 14 12,6 6,1
Tai 3 10,5 8,9 5,5
Tai 4 17,5 15,8 7,6
Tai 9 56 44,8 33,6
Tai 10 210 168,0 126,0
Tai 11 70 56,0 42,0
Tai 12 175 140,0 105,0
Tai 14 350 280,0 210,0
Téng 902,4 726,1 5359
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Trong ché d6 phu tai cuc tiéu, dién ap tai cc
nut tang 1én so voi ché d6 cuc dai, co gia tri
tir 0,95 pu dén 0,97 pu la dién ap trong mirc
thong thuong cho phép. May phat diesel phat
cong suit dé dam bao cin bang cong suit va
duy tri dién &p trong ngudng cho phép.

3.3 Phu tai cwc dai, cé dat bu

Ttr két qua muc 3.1 ta thdy rang dién ap cac
nat & ché do phu tai cuc dai thz?ip hon murc
cho phép. Mot bién phap don gian, chi phi
hop 1y va hiéu qua dé ning cao dién ap 1a
thuc hién bu cong suat phan khang bang céac
tu bu tinh. Trong phan nay ciia bai bao, ta
tién hanh dit bu tai cac nit 10,12 va 14 vi
day 1a cac nut c6 phu tai 16n nhit trong
Microgrid, hon nira gia tri dién ap tai nut 10
cling 13 thap nhit trong cac nut chi dat 0,915
pu (Hinh 2); gia tri dat bu dugc lya chon dé
md phong bang voi cong suat phan khang
tiéu thy tai trng nat khi cuyc dai twong Ung
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voi cac nat 10, 12 va 14 1an luot 1a 360
kVAr, 300 kVAr va 600 kVAr (Bang 2).

Két qua mo phong dién ap, cong suét tic
dung va cong suit phan khang trong truong
hop c6 dat bu lan luot duoc thé hién trén
Hinh 8, Hinh 9 va Hinh 10.

Maic du céc tai trong mo hinh dugc mé hinh
hoéa 1a ddi xting ba pha, MATLAB/Simulink
thuc hién tinh toan riéng biét cho tung pha
va ghi nhan mgt muc do 1éch nho gitra cac
pha vé dién ap va cong suat. Do d6 1éch nay
1a khong dang ké, dé co thé biéu dién va so
sanh dién 4p ¢ hai kich ban c6 dat bu va
khong dit bu, két qua trinh bay trong (Hinh
8) chi thé hién gia tri dién ap trén mot pha
dai dién (pha A). Vi ba vi tri bu va dung
luong bu nhu trén cho két qua cai thién chat
luong dién ap dang ké so vé6i trudng hop
khong dat bu. Tét ca cac nut dién ap déu dat
muc 16n hon 0,95 pu la mic thong thuong
cho phép trir nut 10 1a dién ap chi dat 0,943
pu ; gia tri dién 4p ndy van thap hon mot chut
so v&i muce cho phép vi nut 10 1a nut c6 dién
ap thap nhét khi chua dit bu nhu da phan tich
& trén.

So sanh két qua mé phong can bang cong
suét tac dung truong hop phu tai cuc dai co
dat bu ( Hinh 9) véi truong hop khong dét bu
( Hinh 3) ta thdy cong suit phat ciia may phat
diesel — nut 8 tang 1én, & mic 1215 kW so
v6i 1140 kW, diéu nay dugc giai thich boi
dién 4p cac nut khi dat bu tang 1én tién gan
t6i gid tri dinh mirc nén cong suit cac phu tai
cling ting 1én twong Umg tién t6i gia tri cong
suét danh dinh.

Két qua md phong cong suét phan khang cac
nut trén (Hinh 10) cho thay chi ¢6 mot ngudn
phat cong suat phan khang dé can bang cong

(ISSN:1859-4557)

suat 1a tir may phat diesel, tuy nhién gia tri
cong suat phat da giam di mot luong tuwong
mg cong suat dat bu, chi con khoang 290
kVAr so véi 1370 kVAr khi khong dat bu (
Hinh 4). Cac ntt 10 va nat 12 ¢6 gia tri cong
sudt phan khang bang 0 do cong suat dit bu
tuong tng bang cong suat phan khang tiéu
thy va tai cac nat nay chi co duy nhat 1 phy
tai diu ndi, nut 13 ciing c6 cong suat phan
khang bang 0 1a nat ndi ludi nhung di ngat
két ndi. Nut 14 ciing dat bu voi cong suat
bang cong suat cua tai 14 nhung van thé hién
1a nut tiéu thy cong sudt phan khang vi tai
nat ndy c6 cac duong day déu ndi chuyén
tiép cong suat phan khang di cac nit khac.

So sanh dien ap cac nut
1.05 T T T T T T T

T T
i Khong dat bu
Co dat bu

09

ope— (1 1 | [ | | |

1 2 3 4 5 6 7 8 9 10 11 12 13 14
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Hinh 8. Dién ap tai cac nuat khi phu tai cwc dai co

dit bu va khéng c6 bu
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Cong suat tac dung cac nut

Nhu vay, viée lap dat tu bu tai cac nat 10, 12
va 14 (téng cong sut bu 1260 kVAr), dién
ap cac nat cai thién dang ké so voi truong
hop khong dat bu, dat trén 0,95 pu (Hinh 11).
May phat diesel cling giam phat twong tng
cong suat phan khang, gitp nang cao hiéu
suit van hanh, dap Gmg yéu cau cac phu tai.

4. KET LUAN

Bai b4do da mo6 phong va phan tich hoat dong
cua mot hé théng Microgrid & ché do tach
ludi trong hai kich ban phu tai cuc dai va cuc
tiéu, dong thoi danh gia va dinh lugng hiéu
qua cua viéc lap dat tu bu cong suat phan
khang dén chit luong dién ap. Két qua chi ra
réng, trong ché d6 tach lugi vai phu tai cuc
dai, dién ap tai nhiéu nat ¢6 xu hudng giam
thap hon muc gi6i han cho phép, anh hudéng
dén su 6n dinh cta hé théng.

Viéc lép dat bd sung tu bu tinh tai cac nlt c6
phu tai 16n giup cai thién dang ké do suy
giam di¢n ap, dua dién 4p tai cac nut vé mirc
cho phép, dong thoi giam tai cong sudt phan
khang tir may phat diesel. Didu nay khong
chi nang cao hiéu sudt van hanh cua
Microgrid ma con gop phan t6i uu héa cén
bang cong suit, giam ton that hé théng va
tang do tin cdy trong ché do tach ludi.

Cac nghién ctru hién c6é chua xay dung mo
hinh mé phéng chi tiét cho Microgrid quy
mé day du gdm nhiéu nat ludi ciing cac phan
tor dac trung nhu h¢ théng PV, pin luu triv
(BESS), may phat diesel va tai dong. Su
thiéu hut nay dan dén han ché trong viéc
danh gia toan dién tuong tac gitra cac thanh
phan va hiéu suat téng thé cua hé théng. Bai
bao xay dyng mo hinh Microgrid nhiéu nut
v6i cdu trac day du, bao gdm ngudn phat tai
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tao, thiét bi luu trit di kém cdc bo bién doi
dién tir cong sudt va may phat truyén thong.
Mo hinh duogc xac thuc théng qua két qua mo
phong hop 1y, c6 kha ning cung cip cong cu
phan tich linh hoat cho c4 nghién ctru 1an tmg
dung thuc tién

Trong tuong lai, nghién ctru ¢6 thé mé rong
bang cach str dung phuong phap bu linh hoat

(ISSN:1859-4557)

nhu D-STATCOM d¢é ting cuong kha ning
on dinh dién 4p, du diéu nay doi hoi chi phi
dau tu cao va k¥ thuat diéu khién phuc tap.
Ngoai ra, viéc tich hop cac thuat toan tdi wu
hoa dé diéu chinh vi tri va dung lugng bu dua
trén bién dong phu tai hodc xiy dung cac
kich ban diéu khién linh hoat ngudn PV va
hé thong BESS ciing 1 huéng phat trién tiém
nang.
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