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The depletion of fossil energy sources leads to the prospect of widely
installed solar power systems at commercial and residential loads in
near future. As a result, voltage quality and power loss in the
distribution grid can be negatively affected. This paper presents a
solution using power loss adjusted sensitivity theory and genetic
algorithm. The solution will identify some locations of solar power
systems in the grid and calculate the generating power that needs to be
adjusted in those systems over time. The results show that application
of the proposed method reduces the amount of active power loss on the
distribution grid by nearly 50% compared to when it is not applied.
This result also shows that the solution meets the set goal and can
contribute to the process of mass solar power installation at the loads in
the future. In addition, overvoltage is also mitigated. The simulation
was performed for the 22kV My Dinh distribution network in Hanoi,
using the MATLAB 2016a software and the MatPower 7.1 library.
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Ludi dién phan phdi

Hé thong dien mat troi
Ton thit cong suét

Diéu chinh cong suat phat
Thuat toan di truyén

Sy can kiét cua nguon niang luong héa thach c6 thé dan dén vién canh
hé thong dién mat troi dugc lap dat phd bién véi do tham nhap cao tai
cac phu tai thuong mai va dan dung. Do do, chét luwong dién ap va chi
tiéu t6n that cong suét trong ludi dién phan phdi co thé bi anh huong
tiéu cuc. Bai bao trinh bay phuong phap giai quyét vin dé nay st dung
1y thuyét d6 nhay diéu chinh tén that cong suét va thuét toan di truyén.
Phuong phép s& xac dinh mot s6 vi tri hé thdng dién mat troi trong ludi
dién va diéu chinh cong suit phat cua cic hé thdng do tai ting thoi
diém. Két qua cho thay phuong phap gitp giam thém gan 50% luong
t6n that cong suét tac dung trén ludi dién phan phdi so véi khi khong ap
dung. Hién twong quéa 4p ciing dugc khac phuc va giam thiéu. Bai bao
két luan phuong phap dé xuat dap ung dwgc muc tiéu dé ra va co thé
gdp phan thyc hién tién trinh 1ap dat dién mat troi hang loat trong ludi
dién phan phdi. M6 phong duoc thuc hién véi lusi dién phan phdi 22kV
khu vuc Ha Noi sir dung phdn mém MATLAB 2016a va thu vién
MatPower 7.1.
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1. Pit van dé

Hé thong dién mat troi (PMT) st dung pin quang dién (PV) c6 tdc do phat trién rat nhanh voi
nhu cau Iap dat van tiép tyc ting cao. Tong cong suat lap dat tich iy dién mat troi trén thé gioi
da dat ¢én 788 GW nam 2020 va 971 GW nam 2021 [1]. Cong suat lap dit ting thém trong nim
2021 14 183 GW [1], cao hon 40 GW so v&i nam 2020 va hon gan 60GW so véi nam 2019. Dy
doan boi IRENA trong nam 2050, DPMT cé thé cung cap gan mot phan ba tong cong suat tiéu thy
trén toan thé giéi [2]. Pidu nay cho thay vién canh trong tuong lai gan hé thong PMT ndi ludi s&
dugc lap dat phd bién tai cac phu tai. Ping trén goc d6 don vi quan 1y ludi dién phan phdi, diéu
nay c6 thé dan dén chat lugng dién ap va chi tiéu ton that cong suat tac dung (TTCSTD) trén lui
dién s& bi anh huong dang ké khi mirc ¢ tham nhap (BTN) cia DPMT ting lén.

D3 co nhiéu bai bao dé xuat giai phap cho van dé nay sir dung thuat toan t6i wu dé tim vi tri va
cong sudt dit hé thong DPMT trong ludi dién phan phdi. Tai liéu [3] st dung thuat toan PSO
(Particle Swarm Optimization) dé tim vi tri lap dat t6i uu cho PMT néi luéi trong hé thong dien
phan phéi nham dat muc tiéu t6i thiéu TTCSTD. Thuat toan cho thay hiéu qua khi giam TTCSTD
tir 0,295 pu xubng 0,193 pu. Tai lidu [4] trinh bay phuong phap mdi trong ap dung thuat toan di
truyén (GA - Genetic Algorithm) nham t4i thiéu ton that cong suat va cai thién chat luong dién
ap. Tuong ty, tai liéu [5] ciing sir dung thuat toan GA va thuc hién so sanh chi phi giam thiéu
dugc khi ap dung. Tai licu [6] su dung thudt toan BBO (Biogeography-Based Optimization) thuc
hién myc tiéu giam ton that cong suét, duy tri tri s6 dién ap va hién twong méo song trong khoang
cho phép thé hién qua hé s6 méo séng tong (THD — Total Harmonic Distortion Factor) va do bién
dang riéng 1¢ (IHD — Measured Individual Harmonic Distortions). Nghién ctru nay cling thuc
hién so sanh két qua ham muyc tiéu khi t6i wu béi cac thuat toan khac nhau nhu GA, PSO va ABC
(Artificial Bee Colony). Ngoai ra, tai liéu [7] st dung ngdn ngit lap trinh C va phan mém
DigSILENT dé xac dinh vi tri lap dat va dung lwong ciia bo lwu trit V6i cling muc tiéu giam ton
that cong suét. Tai liéu [8] st dung phan mém Matlab 2016a va thu vién tinh toan Matpower 6.0
dé tinh toan thoi diém nap xa, dung luong va vi tri 1ap dat tdi vu cua mot bo luu trit nhiam giam
tdc d6 ldo hoa va giam tong chi phi khi sir dung thiét bi nay, dong thoi giup khac phuc hién tuong
qua ap trong ludi dién khi ap dung ty trong DMT lon. Dap tmg cung muyc tiéu nhu vay, tai liéu
[9] su dung phan mém Matlab va OpenDSS dé mo phong phuong phap phéi hop thoi diém nap
xa ctia nhiéu bo luu trit trong ludi dién sir dung 1y thuyét do nhay dleu chinh dién ap cua mot nit.

Céc bai bao trén di ching minh tinh kha thi trong viéc giai quyét cac van dé xay ra khi lap dat
DMT véi ty trong cao. Tuy nhién, hiéu qua cia cac giai thuat 4p dung déu dugc danh gia bang
cach thyc hién mé phong cho mét thoi diém, co nghiém 13 cong sudt Iap dat toi vu cia mot s6 hé
théng DMT. Do vdy, bai bao nay s¢€ trinh bay phuong phap ap dung cho lu6i dién phan phéi co ty
trong DPMT cao nham lra chon va diéu chinh cong suit phat cia DPMT dua theo dit liéu du béo vé
cong suat phat va cong sudt tiéu thu cua tai theo thoi gian.

2. Phuong phép xac dinh vi tri toi wu va cong suit phat ciia hé thong dién mit troi

Phuong phap dé xuat bao gom ba budc:

- Bude 1 1a 14p danh sach vi tri hé théng PMT uu tién diéu chinh, sir dung 1y thuyét tinh do
nhay diéu chinh ton that cng suat.

- Bude 2 1a xac dinh s lugng hé thong DMT can diéu chinh.

- Budc 3 1a xac dinh cong sudt bom vao lugi cia DMT sir dung thuat toan GA.

Céc rang budc trong loi giai co xét dén quy dinh vé tri sé dién 4p va cong suét lip dat cua hé
thong DMT trong quyét dinh 13/2020/TT-BCT [10] va thong tu 39/2015/TT-BCT [11].

2.1. Tgo danh sdch v tri h¢ théng PMT wu tién diéu chinh sir dung Iy thuyét dp nhgy diéu
chinh ton that cong suat

D6 nhay diéu chinh t6n thit cong sudt duoc dinh nghia 1a hé s6 thé hién sy thay doi ton that

http://jst.tnu.edu.vn 208 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 227(16): 207 - 215

trén cac duong day n6i Vi mot nit theo sy thay doi cong sudt tai nat d6. Do nhay co gia tri cang
nho cho thay kha nang giam ton that cang 16n va nguoc lai. Viéc sir dung do nhay dleu chinh t6n
that cong suat gitip lya chon va tdi thleu s6 hé théng DMT can diéu chinh, vén 1a van dé can han
ché do xung dot vai loi ich kinh té cia khach hang. Bé xac dinh duge do nhay diéu chinh
TTCSTD caa nat phu tai, thuc hién lan lugt cac budc nhu sau:

- Giai bai toan xac dinh thong s6 van hanh cua luéi dién véi cong suét phu tai dinh murc.

- Tinh d6 nhay diéu chinh TTCSTD cho tirng nit theo phwong trinh (4).

- Sép xép danh sach cac nut theo thi ty wu tién giam dan, tuong Gng véi gia tri ¢ nhay tir nho
nhat dén 1on nhat.

Do nhay diéu chinh TTCSTD ciia mot nut dwoc biéu dién bang phép dao ham TTCSTD (AP)

0AP
theo mot don vi cong suat thay doi tai nat d6 (nut i): OT
n m L
AP:Zzocijx(Pi><Pj+Ql-><Qj)+ﬁijx(QixPj—Piij) (1)
i=1 j=i
Voi:
;= lev}st(e i—0) (2)
Bii = Ry X sin(6; — 6;) 3)
YoV xy;

Trong d6, TTCSTD duoc biéu dién boi phuong trinh (1). Cach xay dung phuong trinh (1)
dugc trinh bay trong tai liéu [12] Nt j 1a nat két ndi truc tiép voi nat i; Py, P;va Qi Q lan luot 1a
cong suit tac dung va cong suat phan khang tai niit i va nat j; V;, V;va 6, 9 la bién do va goc
pha dién 4p tai nat 1 va nat j; R;; 1a dién tré trén nhanh i-j.

Bang cach dao ham 2 vé phuong trinh (1) cho P;, d6 nhay diéu chinh TTCSTD khi bom cong
suét tai nat i dugc biéu dign boi phuong trmh 4).

aAP
=2 xZ(ocUxP By % Q)) (4

j#i

l

2.2. Ung dung thuit toin GA dé xdc dinh sé lwong va cong sudt phdt ciia hé thong PMT

Thuét toan di truyen sir dung co ché “chon loc ty nhién”, thé hién hanh vi chon lya c4 thé co
biéu hién tét nhat, dé lai tao cho doi sau va loai bo cac ca thé khong c6 biéu hién tét. Uu diém
cua thuat toan di truyén 1 co xac Xuét cao tim duoc két qua tdi uu toan cuc nhd kha ning dot
bién trong truong hop bi ket tai két qua téi uu cuc bd. Thuat toan di truyén gdm 4 budc:

- Budc 1: Tao quan thé dau tién. (Xét mot quan thé bao gdm nhiéu gen, mdi gen chira cac nut
¢6 hé thong DMT duoc chon diéu chinh cong suat)

- Budc 2: Tinh gia trj ham muc tiéu va lwa chon cac gen t6t nhat.

- Budc 3: Trao ddi chéo va dot bién dé tao quan thé mai

- Budc 4: Lap lai tir bude 2 dén khi dat didu kién két thuc thuat toan.

2.2.1. Xéc dinh s6 lwong hé thé'ng dién mdt troi can diéu chinh

S6 lugng PMT duoc chon diéu chinh can 1a nho nhat sao cho dién ap cua ludi dién nam trong
gidi han cho phép. biéu kién trong ldn mo phong voi quan the dau tién 1a s6 hé thong dugc chon
diéu chinh can dam bao dé it nhat mot nura s6 gen trong quan thé do cho tri s dién ap tdi da nho
hon 1,05 [11]. Piéu nay nhdm t6i da hoa cong suit phat cua dién mat troi vao ludi nhung khong
1am qué ap cho ludi dién. Néu didu kién khong théa mian, thuit toan s& cong thém 1 nat tir danh
sach vi tri wu tién va 1ap lai thuat toan dén khi thoa méan diéu kién nham dam bao tinh da dang va
tao xu hudng diéu chinh tri s6 dién ap tién t6i gia tri quy dinh sau mdi thé hé quan thé.
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2.2.2. Xdc dinh cong sudt phat téi wu cua hé thong PMT sir dung thudt todn di truyén

Pinh nghia do thim nhip (PTN)

Trong bai bao nay, DTN cua hé théng DMT (Pth ;) duoc dinh nghia 14 ty 1€ giita cong suét
lap dat cua hé thong DPMT (Ppy gm i) SO V&i cong suit dinh mac cua phu tai (Spt_am i) tai nut do va
dugc biéu dién qua cong thic (5).

3% _ P PV_dm_i
inti —

. Spt_dm_i (5)
Ham muc tiéu va cac dieu kién rang bugc
Ham muyc tiéu (Fitness) duoc st dung 1a cyuc tiéu TTCSTD (AP) cua tong s6 N nhanh trong
ludi dién khi lap dat hé thong DMT. Trong thuét toan nay, nghiém 1a cong suat phat can dat dén
cua cac hé théng DMT duoc chon diéu chinh tai mot thoi diém.

Bang 1. Ham muc tiéu va diéu kién sir dung trong thudt todn di truyén

N
Ham muc tiéu ,

(Fitness) Min (z AFn)
biéu kién 1 0,95 <V; < 1,05
biéu kién 2 |Ppy = Proaal < Sammpa
Piéu kién 3 Poy < 1MW
Biéu klén 4 PPV < PPVreal

Qua trinh md phong rang budc boi 4 dicu kién (DK) bao gom:

- Piéu kién 1: Gi4 tri dién ap nut i (Vj) nam trong ngudng cho phép (0,95 - 1 ,05).

- Piéu kién 2: Cong suit phat tinh toan cua hé thdng DPMT (Ppy) sau khi trir cong suét tai
(Proag) khong glly qua tdi cho MBA dau ngudn (Sammpa) ctia phu tai do.

- Diéu kién 3: Cong suét ‘phat tinh toan cua h¢ thong DPMT khong vugt qua IMW [10].

- Didu kién 4: Cong suit phat tinh toan cua hé thong PMT khong vugt quéa cong suat kha
dung (Ppyreal) ctia chiing tai mot thoi diém diéu khién.

So d6 thuat toan

So d6 thuat toan xac dinh cong suat phat tai ting vi tri hé théng PMT dugc chon diéu chinh
gom 4 bude dugc trinh bay trong Hinh 1.

- Bu6c 1: Tao quéan thé chira s6 lwgng N gen.

Mot quan thé 1a ma tran c6 sé hang 1a N gen va sé cot 1a sé lwong hé théng PMT tham gia
diéu chinh.

- Buéc 2: Tinh toan Fitness cho tirng gen va chon nhém gen c6 Fitness cao nhit

Budc 2 thyc hién tinh gia tri ham muc tiéu (Fitness) 1a TTCSTD trén cac nhanh cia ludi dién
sir dung cong cu giai bai toan xac dinh théng s van hanh ludi dién trong thu vién MatPower 7.1
va phin mém Matlab 2016a. Thyc hién tinh toan cho quéan thé thé hé thu (k) dang xét. Sau do,
chon ra nhom chua tbi thiéu tir 8 dén 10 gen c0 Fitness nho nhét dé thuc hién trao d6i chéo. S6
luong nay du dé dam bao tinh da dang va toc do hoi tu cua thuat toan. Mbi gen trong nhom nay
can c6 Fitness nho hon gia tri Fitness trung binh ctia quan thé thé hé trudc (thé hé k-1) va thoa
mén 4 diéu Kién nhu trinh bay trén Bang 1. Gen c6 Fitness cang nho thi kha ning dwoc chon dé
lai tao cho thé hé sau cang 16n.

- Bu6e 3: Trao dbi chéo va dot bién.

Sau khi téng hop duoc nhom gen c6 Fitness nho nhét, thuét toan tao ra 1 gen cua thé hé sau
bang cach chon ngau nhién 2 gen dai dién cho b6 va me trong quan thé hién tai, sau do thuc hién
trao doi chéo gen cua chung v6i nhau. Phuorng phap trao ddi chéo la phuong phap lai tao dong
nhat. Phuong phép s& lan luot so sanh gia tri Fitness tirng nat trong gen bd va me. Bén nao c6 gia
tri thdp hon, thuét toan chon gen bén d6 cho doi con ng véi nit 6. Lap lai twong tu nhu vay cho
cac gen con lai. Truong hop s6 lwong gen trong mot thé hé quan thé it va khong dam bao tinh da
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dang thi co thé sir dung budc dot bién béng cach thay DTN cua mot s6 lugng nit bat ky béng mot
gia tri ngau nhién trong khoang tir 0 dén 1 sau khi thyc hién trao d6i chéo. Cudi cing, két qua 1a
quan thé méi duoc tao ra.

- Buéc 4: Piéu kién dirng cia thuat toan
Tiép tuc vong 1ap tir budc 2 sau khi tao quan thé méi. Vong 1ap s& két thac khi chénh 1éch gia

tri ham muc tiéu trung binh cta thé hé trude va sau da nho hoic da chay hét s6 vong lip yéu cau.

Bud'c 1: Tao quan thé dau ]
Bat dau

Buérc 2: Tinh Fitness va dién ap lon
n

y
>
»

Budgc 4: nhat cta cac nit vai gen thirn (n < N)

DK dung

y N

Fitnessy Sai

> (Fitnessy_q) } n=n-+1

+ théa méan 4DK

Pung
Sai Tao nhom gen ¢
Chon gen thirn Fitness cao nhat
Tao quan thé thé hé mai 4
(k=k+1) < Budre 3: Trao d6i chéo va dot bién

Hinh 1. So do xdc dinh cong sudt phat tai nhiing hé thong PMT tham gia diéu chinh
3. Két qua mé phéng
3.1. Céu triic va thong so lwi di¢n mé phong
1,0

0.8

t tac dung, P

7
A

(-pu)
p ¢
h 4
b ¢
P o
b ¢
p ¢
?
\

1234567 8 9101112131415161718192021222324

Thoi gian
—=@=—Phy taii —@—P_PV (Ha Noi)

Cong sua
o o
o N
E\

(-

Hinh 2. D6 thi phy tai va do thi cong sudt phat PMT tai Ha Néi
Ludi dién mo phong 1a ludi dién phéan phdi 22 kV khu vyc My Dinh dugc cap nguon bai
MBA dau nguon 110/22/10,5 kV. Tong s6 nit trong ludi dién ¢ hai cap dién ap la 85 nut. Trong
d6, 42 nut phu tai thuong mai & cap 0,4 KV véi tong cong suat dinh mac 19,064 MVA. Méi phu
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tai & phia 0,4 kV s& duoc két ndi véi duong day 22 kV thong qua MBA 22/0,4 kV. Phuong phap
dugc mo phong véi do thi phy tai ngay tiéu thu thap nhat trong ndm 2018 cta ludi dién khu vuc
M¥ Pinh va d0 thi cong suat phat cia PMT biéu dién cho ngay btc xa cao nhat nim 2018 tai khu
vuc Ha Noi. Thong s san luong duoc wde tinh theo phwong phap st dung so do thay thé tuong
duong cua tim pin mat troi [13], [14] va sé liéu birc xa mit troi thyuc té do duoc [15]. D4 thi duoc
biéu dién trong hé don vi tuong d6i nhu trén Hinh 2.

3.2. Danh sdch nit wu tién diéu chinh

Thyc hién md phong véi diéu kién cong sudt tai dinh mirc, ta co danh sach nat wu tién sap xép
theo d¢ nhay tang dan biéu dien trong Bang 2.
Bang 2. Danh sdch niit wu tién diéu chinh sdp xép theo dé nhay tir nhé nhdt dén 16n nhdt

Thitwuutién o ponhay TTUT Nt Ponhay TTUT  Nat D nhay

(TTUT)
1 69 -0,6 15 47 0,095 29 64 0,371
2 81 -0,523 16 68 0,140 30 55 0,381
3 85 -0,473 17 71 0,168 31 57 0,401
4 59 -0,324 18 45 0,179 32 56 0,403
5 70 -0,318 19 46 0,196 33 66 0,426
6 80 -0,230 20 52 0,203 34 65 0,431
7 75 -0,206 21 50 0,244 35 61 0,431
8 82 -0,116 22 58 0,257 36 53 0,445
9 83 -0,091 23 67 0,258 37 49 0,471
10 77 -0,052 24 44 0,273 38 78 0,476
11 60 -0,046 25 84 0,288 39 63 0,517
12 79 0,024 26 73 0,302 40 54 0,523
13 76 0,035 27 62 0,330 4 72 0,552
14 74 0,077 28 48 0,366 42 51 0,698

Trong Bang 2, 11 nat dau tién tir nit 69 dén nat 60 c6 do nhay 4m cho thiy xu hudéng lam
giam ton that cong suat khi didu chinh cong suét phat 1én ludi tai cac nut nay. Hé s6 cang nho cho
thiy kha nang giam ton that cang 16n va nguoc lai. Pé thé hién mic d6 anh hudng cia cac nit
nay 1én sy thay d6i cia TTCSTD, nghién ciru s& thuc hién tinh toan cong sut lap dat ti wu cho
ting nhom nat vai gia thiét ludi chua lap dat DMT va tinh toan tai cong suat dinh muac cua phu
tai. Lan luot ting dan sb nat tham gia 1ap dat theo thir ty da xac dinh trong Bang 2, ta c6 két qua
t6ng hop trong d6 thi Hinh 3.

200,0 g5 14,0
9 1o 4 120
150.0 AN 7 1a#80 ] 1002
~ 1k | 1124 &
2 AL T L 80 o
$1000 H | g . E , =
? 500 4,0 E
F 20 =
o )
0,0 00 =
2 4 6 8 11 20 30 42 a

S6 hé théng PMT
E==1Khdng PV C—Vij tri PV theo danh sich =@=Suit giam TTCSTD

Hinh 3. D6 th; TTCSTD Véi tirng s6 miit ldp dat PV
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C6 thé thay rang, cang ting s nut tham gia lip dat DMT theo thir tu vi tri trong danh sach,
TTCSTD trén ludi cang giam. Nguyén nhén la khi cong suat tai tiéu thu dugc dap tng bdi BPMT
nén tong cong suat trao doi trén dudng day giam, do d6 ton that trén ludi giam. Theo ddi trén do
thi Hinh 3, chi véi 11 nat c6 @6 nhay am tham gia lap dat hé thong PV di giam dugc 90,8kW, tirc
gan 50% (48,93%) TTCSTD so véi khi khong ldp dat va 31 nuat con lai ¢ d6 nhay duong tham
gia lap dat cho thay kha nang giam ton that it hon véi lugng TTCSTD giam duogc thém 13 66,2
KW, tirc 35,67% ton that cong suat. D6 thi cling thé hién suat giam TTCSTD (luong ton that cong
sut trung binh ma hé thong DMT tai mdi nat giam duoc) dat cao nhat khi ap dung lap dat tai 2
nuat véi luong ton that mdi nat giam dwoc 11,9 KW. Khi lip dit thém cac nit tir danh sach wu tién,
gia tri nay giam dan. Cac nhan xét trén cho thdy danh sach niit uu tién diéu chinh 14 ding.

3.3. Mo phéng gidi phap voi ludi di¢n khu vwe My Dinh, Ha Nji
3.3.1. Gid thiét

Thong s6 md phong str dung trong thuat toan di truyén duoc trinh bay trong Bang 3. Dé danh
gia loi ich cua giai phép, gia thiét mé phong trong khoang thoi gian tir 7h dén 17h va cho phép
cong suat dinh muc cua hé théng PMT tham gia diéu chinh dat bang cong suat dinh muac cia phu
tai ma hé thong duoc lap dit. Két qua mo phong mang ¥ nghia so sanh gia tri TTCSTD khi khong
lip dat DMT, c6 lap DMT (khong str dung thuat toan) va ¢é 1ip DMT (c6 sir dung thuat toan) tai
tung gio.

Bang 3. Théng s6 mé phong trong thudt todn di truyén

S6 lwong gen trong mét quén thé (N) 300

S6 thé hé (k) 30

Ty 1é dot bién 0,1véin < 25;0v6i 25 <n <30
Phwong phép trao dbi chéo Lai tao dong nhat

3.3.2. Pdnh gid anh hieong ciia hé thong PMT dén cdc chi tiéu kinh té- kj thudt ciia ludi dién

Gia thiét tinh hudng toan b phu tai déu duoc lip hé théng PMT nbi ludi, Bang 4 thé hién anh
huéng dén TTCSTD cua DTN hé thong DMT thé hién qua ton that dién ning (TTBN) va hién
tugng qua ap thé hién qua sé nit qua ap, ty 1é thoi gian qué ap (ty 1€ t6ng thoi gian qué ap va thoi
gian m6 phong 11 gio cua 85 nut trong ludi dién) va tri s6 dién 4p 16n nhét, nho nhét dé biéu dién
tac dong dén dién ap.

Bang 4. Dadnh gid anh huong cua PMT tgi Ha Noi

DTN S6 nit Ty 1€ thai gian TTPN Gia tri di¢n 4p Gi4 tri di¢n ap
qua ap qua ap (%) (kwh) lon nhat V.« (.pu) nhé nhat Vi, (.pu)
0 0 0 296,81 1,05 1,035
0,5 0 0 83 1,05 1,037
1 50 18 161,95 1,052 1,039
15 77 50,7 528,59 1,056 1,041

Vé6i BTN tir 0 dén 0,5, hién tugng qua 4p khong xay ra do cong suét phat cua hé théng DMT
chua vuot qua cong suat tiéu thu ciia tai va khong co cong suat thira bom 1én Iudi. Do vay, tong
cong sudt trao doi trén ludi dién s& giam va TTCSTD cling giam khi DTN tang va dat cuc tiéu tai
xung quanh diém 0,5. Vi DTN tir 0,5 dén 1,5, hién tuong qua ap bat dau xuat hién thé hién qua s6
nut qua ap, ty |¢ thoi gian qua ap va tri s6 dién ap 16n nhét do co cong suat thira phat 1én ludi.
TTCSTD tir diém cuc tiéu s€ tang tr¢ lai va tai DTN 1,5, gia tri nay 16n hon t6n that khi khong 1ap
dat BMT do luong cong suét thira du dé 1am tong cong suat trao doi trén lugi I6n hon so véi trudng
hop DTN = 0. Bé m6 phong giai phap dé xuét, nghién ciru gia sir toan bo phy tai lip dat DMT voi
DTN bang 1 do day la gia tri hién tugng qua ap bat dau xuat hién va TTCSTD tang trd lai.
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3.3.3. Pdnh gia kha ndng giam ton thdt cong sudt

banh gia vé kha ning giam TTCSTD tai Ha Ngi, thuat toan gitip giam thém 74,96 kWh, tic
46,28% tong TTCSTD so véi trudng hop khong st dung thuat toan. Quan sat trén db thi Hinh 4,
nhén xét thuft todn cho khd néng gidm cong suat I6n & nhiéu thoi diém véi s6 luong hé thong
DMT tham gia diéu chinh hau hét 1a 6. Tai mot s6 thoi gian cao diém nhu 12, 13 hodc 14 gio, s6
hé thong dicu chinh c6 thé ting 1én khoang 20 nit, diéu nay cho thay thuat toan xac dinh s
luong hé théng tham gia diéu chinh c6 tac dung. Dya trén kha niang nhu vay, nghién ctru két luan
thuat toan c6 thé giam ton that cong suat higu qua.

[ay
o

40 25
S 30 20
=;-/ 15
B 20 10
(@]

'_
l—

o o

S6 lwong PMT tham gia
diéu chinh

7 8 9 10 11 12 13 14 15 16 17

p Thoi gian (gio’
=S5 HTDMT gian (1) hong PV
=0—C6 PV, Khong thiuu____ —@=C¢ PV, Cé tbi wu

Hinh 4. D6 thi so sanh TTCSTD (PViy = 1) Vi diéu kién birc Xa tai Ha Noi
3.3.4. DPanh gia kha nang giam hién twong quad ap
Két qua trong Bang 5 dugc tinh tong trong khoang thoi gian mo phong. Nhan xét thay, khi su
dung thuat toan, dién ap cua luédi dién c6 su cai thién bao gom s6 nut qua ap giam, ty 1€ thoi gian
qué 4p giam hon 50%. Tuy nhién, ty I¢ thoi gian qua ap van con khé cao nhung gia tri nay s&
khong anh huong dang ké do tri so dién ap 16n nhat giam tir 1,052 xuong xap xi 1,05 do sai s6
cua rang budc. Két luan giai phap cé kha nang khac phuc hién tugng qua ap.

Bang 5. Két qua cdi thién tri 56 dién ap voi diéu kién birc xa tai Ha Noi

S6 niit qua ap Ty 1@ thoi gian qua 4p (%) Viax (PU)  Viin (pu)
Khéng toi wru 50 18 1,052 1,039
Cé tbi wu 46 8,65 1,0502 1,039

4. Két luan

Phuong phép dé xuét bao gdm 3 budc 1a tao danh sach vi tri hé thdng DMT uu tién diéu chinh
sir dung 1y thuyét d6 nhay diéu chinh TTCSTD cua 1 nut, chon tdi thiéu sb luong hé thong DMT
tham gia va tinh toan cong suét phat diéu chinh s dung thuat toan di truyén. Kha ning giam
TTCSTD ctia phuong phap phu thuge vao DTN chung ctia DMT trong ludi dién va cong suat
phat cho phep cia PMT. V6i DTN cao va DMT dugc ap dung hang loat, phuong phap gitip giam
TTCSTD va cai thién tri sé dién ap bang cach diéu chinh cong suit phat tai mot s6 hé théng
PMT. Két qua mé phong cho thay, trong thoi gian tir 7h dén 17h véi diéu kién buc xa tai Ha Noi,
giai phap giup giam thém TTCSTD gén 50% va khac phuc hién tuong qua ap thé hién qua giam
sO nt qua ap, giam thoi gian qua ap va giam tri s6 dién ap lon nhat so véi truong hop khong st
dung phuong phap. Cudi cing, bai bao két luan giai phap da thyc hién dugc chirc nang t6i thiéu
TTCSTD va sé& c¢6 ¥ nghia hon khi 4p dung tai dja diém hozc thoi diém c6 cudng do buc xa cao.
Vé co ban, giai phap nay co thé lam tién dé dé nang gia tri cong suat dit cho phép cua hé thong
DMT trong ludi dién phan phdi khi ngudn ning lwong nay duoc lap dat phd bién trong tuong lai.
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