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CHUONG 1: GIOI THIEU
1.1. Pit van dé

bién nang ngay cang dong vai tré quan trong trong viéc dam bao 6n dinh va
phét trién & mdi quoc gia. Ludi dién phén phdi (LDPP) va tai co su thay doi trong
nhirmg ndm t6i vdi yéu cau mai. Dé mo rong LDPP cd thé nang cip hé thong, xay
dung tuyén ddy, lap dat tram, mo rong tram, 1ip dit ngudn dién phén tan (DG) va lip
dat bo dy trlt nang lugng (ESS) [1]. Hién nay, viéc mé rong LDPP thong qua lap dat
DG hay ESS 1a xu the tat yéu [2]. Chién lugc ning luong hién nay va sap t6i la tap
trung khai thac ngudn ning luong tai tao (RES) va khi thién nhién, tiét kiém nang
luong, nang lugng luu trir va chinh sach thu huat trong dau tu tu nhan. RES dang pho
bién vi c¢6 chi phi giam manh va dugc nhiéu chinh sach hd tro [3], [4].

ESS hién dang phat trién va sir dung ngay cang nhiéu véi cac loi ich khac nhau.
Trong d6, loi ich rat 16n tir viée giai quyét van dé trong gid cao diém ma hé thong
khong dép ing nhu cau hodc chi phi mua ning luong vai chi phi cao. Nang lwong du
thira duoc ESS luu trit & thoi diém nhu cau thip va phat ra khi ¢6 nhu cau cao [5]. Vi
véy, can toi vu lap dat ESS cho LDPP dé nang cao hiéu qua van hanh LDPP va cac
lot ich khac. Thyc té, pin quang dién (PV) da dugc lap dat theo diéu kién dau tu hién
6 va s& tiép tuc mé rong thém cong suét. Vi vay, LDPP can phai van hanh véi cdu
hinh ludi ¢6 hiéu qua cao nhat.
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Hinh 1. 1. LDPP c6 két ndi cac DG va bo ESS
DG va ESS thu hit rat nhiéu nghién ctru cho bai toan i wu mé rong LDPP [6],
[7]. Khi ¢c6 DG hoac ESS thi LBPP s& lam viéc hiéu qua hon, kiém soat dugc
gia mua dién [8], [9]. Vi vay, bai toan cho LDPP hién nay la:
- D6i voi LBPP chua c6 DG: Viée mo rong LDPP thong qua xac dinh vi tri va cong
suat DG tham gia vao hé théng nham nang cao hiéu qua cia LDPP.
- B6i v6i LDPP da ¢6 két ndi DG: Tiép tuc md rong cong suat DG theo thoi gian

dau tu, chinh sach khuyén khich, vi tri 1ap dit va yéu t6 moi trudng.

- Pbi v6i LDPP ¢6 chi phi mua dién cao thi can giam chi phi va lam 6n dinh cong
sudt cua RES. Lép dat ESS, ngoai viéc giam gia dién va hd tro RES thi giam t6n that
nang luong, dich chuyén thoi gian va giam tai dinh ciing dugc xem xét.

- B6i voi LDPP can khai thac ngudn ning luong tai chd: Viéc mé rong LDPP can
phai tdi da ty 16 DG tham gia va giam chi phi dau tu. Mot trong cac van dé k¥ thuat
dé giam chi phi trong van hanh 13 cyc tiéu ton that cong suat [10].



Dé tai “Mo rong nguén dién phén tan va bd dy trir nang luong trén ludi dién
phan phéi” véi muc tiéu giai quyet bai toan nhu sau:
- M6 rong LDPP thong qua lp dit DG dé cuc tiéu ton thit cong suit.
- X4c dinh cu hinh ludi khi PV mé rong cong sut dé cuc tiéu ton that ning luong.
- Mo rong LDPP thong qua lip dat ESS dé giam chi phi mua dién.
- Mo rong tdi da cong suat DG tham gia vao LDPP.
1.2. P6i twgng va pham vi nghién ctru
- Nghién ctru 1y thuyét vé LDPP, DG va ESS.
- Nghién ctru cac bai toan mé rong LDPP thong qua két ndi DG va ESS.
- M6 phéng, kiém tra trén LDPP méu va so sanh vdi cac cong bd khac.
1.3. Muc tiéu va nhiém vu nghién ciru
- M6 rong LDPP thong qua lip dat DG dé cuc tiéu ton that cong suét.
- Xac dinh cdu hinh ludi khi mé rong cong suat PV dé cuc tiéu ton that ning luong.
- Ké hoach mo rong cong suat DG tham gia vao ludi dé cuc tiéu ton that cong suat.
- Tbi wu lap dat ESS dé giam chi phi mua ning lwong va giam tén that ning luong.
1.4. Phwong phap nghién ctiru
- Nghién ctru 1y thuyét: Tim hiéu, phén tich va tong hop mot s tai licu.
- Mo phéng trén MATLAB, ETAP, PSS-ADEPT.
1.5. Péng gop cia ludn an
Luan an phan tich va dé xuét bai toan m¢ rong LDPP, mé rong cong suét cua
DG va cong suat van hanh ciia ESS d€ nang cao hiéu qua hoat dong cua LDPP. Luan
an d¢ xuat ba bai toan méi va mot bai toan ap dung cho LDPP Viét Nam:
Bai toan 1: M¢ rong LDPP thong qua xdc dinh vi tri va cong sudt t6i uu cua
DG c6 xét tai cau hinh luéi dién phan phoi (DNR): Luén an de nghi bai toan dé giai
quyet van de toi wu vi tri va cong suat ciia DG thong qua hai giai doan. Giai doan | -
t6i wu lap dat DG trong LDPP kin va giai doan |1 - toi uu khoéa mo d€ LDPP vén hanh
h¢. Bai toan de nghi thuc hién t6i vu lap dat DG c6 xét DNR v6i ham muc tiéu 1a cuc
ti’éu ton that cong suat. Bai toan dé nghi la mot dapg bai Vtoén toi ru mai trong toi uu
lap dat DG c6 DNR bén canh cac dang bai toan t61 uu lap dat DG c6 xét DNR khac

nhu bai toan t6i wu dong thoi vi tri, cong suat va DNR (bai toan dong thoi) va bai
toan t01 uu v1 tri truorc va sau do t6i uu cong sudt va DNR (bai toan VT CSva DN R).
thuat toan t6i uru bang cach chia ra hai giai doan. Ngoai ra, bai toan dé nghi cho thay
phi hop véi viée lap dat DG trong dai han (thiét ké) duoc uu tién trude va viec DNR
la ngz'in han (vén hanh) thyc hién sau. LDPP 33 nit va 69 nat dugc kiém tra va cho
thiy tinh higu qua ctia bai toan. Bai toan sir dung thuat toan Runner Root Algorithm
(RRA) thyc hién va so sanh véi thuat toan Coyote Algorithm (COA) va Genetic
Algorithm (GA). Két qua cho thdy RRA, COA va GA 1a cac thudt toan hidu qua dé
t6i wu lap dat DG. Bai toan dé nghi ciing dugc so sanh véi cac bai toan dong thoi va
bai toan VT-CS va DNR vi cac thudt toan khac nhau ciing cho thiy hiéu qua cua bai
toan. Cac két qua mo6 phong cia bai toan dé nghi cho thiy ton that cong suit toan hé
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thdng twong ty véi bai todn dong thoi va tdt hon bai toan VT- CS va DNR. Bai toan
dé nghi da duoc nghién ciru va cong bd trong cong trinh s6 [1], [5] va [7].

Bai toan 2: Xéc dinh cdu hinh LDPP khi mé rong cong suat cua pin quang di¢n
(PV). Luén an de nghi thudt toan trao d6i nhanh v6i cong sut nhanh trung binh
(CSNTB) cai tién nham xac dlnh cAu hinh van hanh LDPP khi PV duoc mé rong
cong suat véi muc tiéu cuc tiéu ton that nang luong. Uu dlem ctia bai toan dé nghi 1a
don gian, dé thyc hién va chinh x4c trong viéc xac dinh cAu hinh cta LDPP khi PV
dugc mo rong cong suit lap dat. LDPP 18 nut va 33 nat dugc ap dung thir nghiém da
cho thay phuong phap dé nghi la don gian, nhanh chong xéac dinh dwogc cau hinh ludi
va ¢ d6 chinh xac cao khi so sanh véi bai toan DNR theo phwong phap st dung
CSNTB va db thi phu tai bang c4c thudt toan tdi uu. Bai toan dé nghi da dugc nghién
ctru, thye hién va cong bd trong cong trinh sé [2] va [10].

Bai toan 3: Ap dung mé rong LDPP Chu Prong — Gia Lai cia Viét Nam. LDPP
Chu Prong dugc ap dung dé mo rong thong qua lap dat DG nhim t01 da cong suit
tham gia va cuc tiéu ton that cong suét ciia hé thong Bai toan dé xuat ba giai doan
lip dat DG tuong tng voi ba vi tri va cong sudt kha thi cho phép lap dat cia LDPP
Chu Prong. Thuat toan RRA, COA va GA duogc str dung hiéu qua cho bai toan 1 va
duoc 4p dung dé thir nghiém cho van dé lip dit ba DG cho LDPP Chu Prong khong
xét dén DNR. Tir két qua t6i uu 3 DG cho LDPP Chu Prong, luan an dé xudt mot ké
hoach Iip dit mé rong DG cho LDPP Chu Prong qua 3 giai doan nham phu hop véi
van d& dau tu va lap dit DG trong mot thoi gian dai. Bai toan dé nghi di dugc nghién
ctru, thue hién va cong b trong cong trinh s6 [3], [8] va [9].

Bai toan 4: M6 rong LDPP thong qua lap dit pin du trit ning luong (BESS) dé
giam chi phi mua ning lugng. Luén 4n dua ra bai toan xac dinh vi tri va céng suét
van hanh caa BESS trén LDPP nham giam chi phi mua dién ciing nhu giam chi phi
ton that ning lugng. Bai toan dé nghi véi diém maéi 1a dua ra ham muc tiéu 1a cuc
tiéu chi phi mua nang luong va thuat toan Cuckoo Search (CSA) duoc ap dung lan
dau tién cho bai toan t6i wu vi tri va dung lugng cia BESS. Téi vu lap dit BESS vao
hé thdng ngoai van dé giam chi phi mua dién ning va chi phi ton that nang lwong thi
BESS con khai thac hiéu qua RES. LDPP 18 nat va 33 nut ¢c6 PV duogc thir nghiém
cho bai toan ti wu 1ap dit BESS va di cho thay tinh hiéu qua cua bai toan. Bai toan
dé nghi di duoc nghién ctru, thuc hién va cong bd trong cong trinh s6 [4] va [6].

Céc bai toan trong luan &n dé nghi mo rong LDPP thong qua lp ddt va mé rong
cong suat ciia DG va BESS nhidm nang cao hiéu qua hoat dong cia LDPP. DPdi voi
DG di cho thiy giam ton thit cong suit ciia hé thong va dbi vai BESS cho thay giam
chi phi mua dién nang rd rét.

1.6. B6 cuc ciia ludn &n

Chuong 1: Gigi thiéu

Chuong 2: Tong quan

Chuong 3: M6 rong su tham nhap cia ngudn dién phan tan trén ludi dién phan phdi
Chuong 4: Mé rong su tham nhap cua bo du trit nang lwong trén ludi dién phan phdi
Chuong 5: Két luan



CHUONG 2: TONG QUAN
2.1. Lwéi dién phan phdi (LDPP)

CAu tric truyén théng cua hé théng dién c6 dang doc. Do do, viéc truyén tai tur
ngudn dién dén ho st dung dién sé gy ra ton that cong suat 16n. Dé nang cao do tin
cay thi can hoach dinh xay dung ludi dién theo cAu trac 1a mach vong va dugc van
hanh theo cau tric hinh tia. C4u trac méi cua hé thdng dién 1a dang ngang do c6 DG
hay ESS va hé théng s& thuc hién nhiém vu tbt hon.

2.2. Ngudn phén tan (DG)
2.2.1. Gi6i thiéu vé DG

DG hién nay dugc tich hop vao LDPP 1a rit phd bién vi cac loi ich rat 16n [2],
[11]. Cac DG c6 cong suat 16n 1a RES thuong ndi véi ludi truyén tai. Vi diéu kién
moi truong khong thuén loi co thé thiéu hut dién ning. D& bu cho su thiéu hut nay
thi giai phap lap dat DG cong suat nho la hiru hiu véi chi phi hop 1y [12], [13]. Do
do, LDPP can quy hoach cong sut va vi tri DG voi muc tiéu phu hop, trong d6 ton
thit cong sudt 1a muyc tiéu hang dau vi n6 danh gia dugc hiéu qua cua cac DG tham
nhap vao hé thong [14].

2.2.2. Cong nghé cia DG
Cong nghé DG dugc mo ta nhu Hinh 2.1 [11].

\ CONG NGHE DG \
[
\ \ \
| DGTAITAO | | BOLUUTRU | |DGKHONGTAITO]
I I
| | | | L | | | |
by Dia nhiét WT Thay Sinh -l;]ch ibé?o Gas Micro Dong co Dong co

dién nho khoi lien turbine turbine phan lyc | | ddt trong

Hinh 2. 1. Cac cong nghé cua DG [11]

2.2.3. Lgi ich cia DG
DG két ndi vao hé thong cé nhidu wu diém va loi ich nhu ¢ Bang 2.1 [15].

Bang 2. 1. Loi ich cua viéc két néi DG vao LDPP

Ky thuét Kinh té Moi trudng
Giam ton that cong sudt. Hoén déu tu. e Giam phat thai.
Cai thién chét lugng. Giam céc loai chi phi. | e Giam tac dong moi truong.
Tang d¢ tin cdy va an ninh. Hiéu suit nang cao. e Khuyén khich RES.

Giam yéu cau duy trir.
Giam rui ro dau tu.

Ty chu cép dién.
Tang hiéu suat nang lugng.

2.2.4. Muc tiéu lip dit DG

Hau hét cac nghién ciru tdi uu lép dat DG v6i muc tiéu 1a cuc tiéu ton that cong
suat 13 co ban va cac muc tiéu khac sir dung ho trg nhu Hinh 2.2,




| TOI UU LAP PAT DG |
I
[ 1

| Muc tiéu ky thuit | | Muc tiéu kinh t& | | Pa muc tiéu ‘
Ci thién céc chi . L 4 . Cac chi sb: ton
3 o Keét h A
Cuc tiéu APIAA, | |sb: chi s6 dién dp, Gidm chi ph, 131 cethopmuc ieu | s gion ap, dongl
- A da kha nang tham ky thuat, myc tiéu et s
khé nang tai... én dinh dién ap, ! - T dién, tai, moi
nhép cua DG... kinh t&, két hop... N
kha nang tai... truong.

Hinh 2. 2. Cac muc tiéu khi téi wu Iip dit DG

2.3. By du trir nang lwgng (ESS)
2.3.1. Gi6i thiéu vé ESS

Céc ESS c¢6 ung dung hau hét & cac khau phét dién - truyén tai - phan phbi- DG
(RES) - khach hang. ESS gitp dién ning luén dugc can bang trong hé théng. ESS l1a
cép thiét d6i v6i nganh dién [16] va tao ra co hoi mdi trong kinh doanh ciing nhu sy
két nbi moi gilta nguoi ban va mua [17]. Hién nay, cong nghé ESS c6 uu diém dap
ing yéu cdu méi voi chi phi dau tu dang giam dan va co sinh 161 [18]. ESS la giai
phap bén vimg, tin cdy, hiéu qua va than thién [5]. Hinh 2.3 thé hién thoi gian nap/
x4 va san phang d6 thi v6i ESS [5], [19].

T trung binh

Cong suit

Céng suft diu ra

Q iz A Gl

Hinh 2. 3. Nap/ xa va san phang db thi véi ESS [5]
2.3.2. Cong nghé ctia ESS

C6 nhiéu ~cc*)ng nghé ESS khac nhau nhu co, nhiét, di¢n hoa, tinh dién va tur tinh,
héa hoc va hon hop [18].
2.3.3. Lgi ich ctia ESS
Chudi gia trj dign truyén théng c6 nam lién két: nhién ligu - phat dién - truyen tai
- phan phoi - dich vy thi ESS tro thanh lién ket thir sau la phan ang nhanh. Bang 2.2
thé hién cac lgi ich cua viéc két ndi ESS vao LDPP..
Bang 2. 2. Cac lgi ich cua viéc két n6i ESS vao LDPP

Cbng ty truyén tai va phan phdi Ngudi sir dung dién RES
e Hoan nang cép va én dinh hé théng. | e Tang chét lvong dién. | e Tbi da RES.
e San phang dinh tai, giam du phong e Dich chuyén thoi gian. | e Diéu chinh dién ap/ tn s.
e Thay thé nang luong truyén théng. | e Khai thac RES. e Tranh bi phat.
e Didu chinh tin s6/ dién ap. o Chénh Iéch gia. e Cén bang tai.
e Pap g yéu ciu ngoai hop ddng.

2.3.4. Muc tiéu lip dit ESS

“Hinh 2.4 thé hién c4c muc tiéu lap dt ESS. Khi LDPP c6 cac ESS thi khach hang
kiém soat chi phi mua dién nang va c6 thé chuyén doi nguon dién ket n6i sao cho chi
phi mua dién la thap nhat [20].
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\ MUC TIEU LAP DAT ESS \
[

[ I I 1
Hé théng Dich vy Quan ly RES

Chénh lech | [ San phang
gid dinh

Can bing ‘ ‘ Du triv

‘ Chit lugng ‘ ‘ Thoi gian Téi da RES ‘

Giam tac
nghén

Tri hodn
ning cAp

Giam su cb ‘ Lam tron

On dinh
dign dp

DG tin cdy

H|nh 2.4, Muc tiéu lap dat ESS
2.4. Phwong phap va thuit toan tdi wu lip dit DG va ESS
Thgat ‘Eoén st dung trong tbi wu lép dat DG va ESS ¢6 hai nhém co ban: thuat
toan co dién va thuat toan thong minh nhan tao [8].

2.5. Mé rong lwéi dién phan phoi

Cing nghé

Xéy dung
tuyén day
Thay i
Tam Dinh huong thé d& ShR
muye tiéu i d3 =
hink - A
- MO RONG wnea  RONG it
ong s LPPP i
\ 1oPp
Thuit toan ol
5 Bien mo rjng dat
151 ru ong rongs_ Bre
Pnarrbﬁ

TBA

Hinh 2. 5. Ké hoach mé rong LDPP Hinh 2. 6. Bién mé rong LDPP
LDPP va tai s& thay di dang ké v6i yéu cdu méi nhu do tin cdy, dich vu mong
doi, chi phi dau tu, gia nang lugng va moi truong. Vi vay, can c6 ké hoach m& rong
LDPP (DEP). DEP can xét cac dic tinh ciia tai méi, chi phi, DG va ESS, nha cung
cap, duong diy, mé rong tram bién ap. Gan day, mot s6 nghién ctiru DEP thong qua
lap dat hiéu qua DG/ESS 1a yéu té chu dao [1]. Mé rong LDPP théng qua lip dat

DG/ESS dé LDPP lam viéc hiéu qua 1a mot nhu cau quan trong va cap thiét [21].

2.5.1. M6 rong sw thim nhip cia DG vao LDPP

- M6 rong LDPP thong qua viéc lap dat méi DG vao LDPP:

Céc két hop khac nhau vé cong suat, vi tri, s6 luong va loai DG s& c¢6 nhiing loi
thé khac nhau [1], [12]. K& hoach t6i uu LDPP la mdt qua trinh hd trog cung ca?ip nang
lwong thong qua DG nham dat duoc loi ich t6i da cia DG véi chi phi t6i thleu [24].
Loi ich dugc quan tam nhét hién nay 1a 1ap dat DG v6i muc tiéu 1a cuc tiéu ton that
cong suat. Boi vi, diéu nay thé hién cho viéc danh gia hiéu qua cua DG tham gia vao
LDPP [25], [26]. Céc nghién ciru tich hop téi vu DNR véi lap dat DG dé ting cuong
hiéu qua hoat dong cua LDPP dugc nghién ctru rat nhiéu. Mic du, ca hai ky thuat déu
g6p phan giam ton that. Viéc thuc hién tbi vu két hop ddng thoi thi cac tham s cua
thuat toan s& phuc tap hon so VOl Vlec glal quyet rleng le Khl két hop dong thoi, cac
thé, bai toan dugc tach ra hal giai doan véi giai doan I la tdi vu lap dat DG trong
LDPP kin va giai doan II 1a ti wu cac khoa mo dé LDPP vén hanh hé.

- M6 rong cong suat cua DG da duogc lip dit vao LDPP:



Cac PV két ndi vao LDPP Vo1 s6 lugng, cong suét va vi tri nhu thiét ké ban dau
1 rat kho khin. LDPP ¢6 PV sé tiép tuc mo rong cong suét nhung khong trén phuorng
thire t6i uu véan hanh. Lic nay, viéc xac dinh cau hinh van hanh giam ton that cong
suét 1a rit quan trong. Trong d6, DNR la phuong phap hiéu qua cho van dé nay. Bai
todn cyc tiéu ton that nang lugng duoc thay thé cho bai toan cuc tiéu ton that cong
suét vi cac 1y do khac nhau [27], [28]. Cac nghién ctru hién nay khong xem xét dén
sw anh huong tir cong suét cta DG tac dong 1€n cong suét nhanh cua LDPP. Dleu nay
¢6 thé dan dén ciu hinh c6 ton tht nang lwong khong 1a cuc tiéu. Khi cong suat ciia
DG tham gia vao LDPP v&i cong suat 16n thi & mot s thoi diém, hudng truyén cong
sut ciia mot s6 nhanh c6 thé bj dbi huéng truyén. Do viy, can xem xét anh hudng
cua cong sudt DG 1én cac nhanh cua LDPP dé xac dinh cdu hinh LDPP don gian,
nhanh chéng va chinh xé4c khi mo rong cong suit cia PV.

2.5.2. M6 rong su thaim nhép cia ESS vao LDPP

Khi c6 ESS thi LDPP d& dang kiém soat, linh hoat va cai thién hé thng [29]. Khi
ESS xac dinh t6i uu thi méi phat huy hi€u qua, ngugc lai ESS s&€ anh hudng xau dén
hé théng [30]. Tuy theo quan diém cua nguoi vén hanh (cap dién doc 1ap, mé rong
LDPP, khai thac ning lugng) hay quan diém nha dau tu (6n dinh RES, tranh phat hop
ddng hay chénh l1éch gia ning lugng) s& co muc tiéu cu thé. Ti wu ESS can phai xét
dén loi nhuan dua trén chénh léch gia va cai thién hé théng.

2.6. Két luan chwong 2

Chuong 2 trinh bay tong quan vé LDPP, nguon dién phan tan (DG), bo du trit
ning luong (ESS) va van dé tich hop DG/ ESS dé mo rong LDPP. Trong chuong 3
trinh bay bai toan md rong su tham nhap cia DG trén LDPP thong qua lap dat méi
DG dé cuc tiéu ton thit cong sudt va bai toan xac dinh cdu hinh van hanh cia luéi
dién khi mo rong cong sut cia DG dé cuc tiéu ton that dién ning. Ngoai ra, chuong
3 cling d& xuat mot ké hoach mé rong sy thim nhap ciia DG cho LDPP Chur Prong.
Chuong 4 trinh bay bai toan m6 rong su thdm nhép cia ESS trén LDPP dé cuc tiéu
chi phi dién nang. Chuong 5 trinh bay két luan va hudng phat trién cua luan an.



CHUONG 3: MO RONG SU THAM NHAP CUA NGUON DIEN PHAN
TAN TREN LUOI PIEN PHAN PHOI

3.1. Giéi thiéu

‘Bai toan t6i wu DG trén LDPP voi ham myc tiéu chii yéu la cyc tiéu ton that cong
suat [31], [32]. AP va AQ ctia nhanh x thé hién nhu (3.1) va (3.2).

P+ Q%

AP, = (W) Ry (3.1)
B¢+ Qk

AQy = ( TE )xx (3.2)

Chuong 3 nay trinh bay ba bai toan mé rong sy thAim nhap cua DG trén LDPP:

- Bai toan 1 trong phan 3.2 s& trinh bay bai toan md rong LDPP thong qua lap dat
DG c6 xét tai cau hinh ludi (DNR) v6i ham muc ti€u 1a cuc tiéu ton that cong suét.
Bai toan dé nghi giai quyét van dé qua hai giai doan. Giai doan I — tbi vu lip dat DG
trong ludi dién kin va giai doan II — t&i wu cac khoa mo d&é LDPP van hanh ho.

- Bai toan 2 trong phan 3.3 s& trinh bay bai toan x4c dinh ciu hinh LDPP khi m&
rong cong suét cla  pin quang dién (PV). Bai toan de nghi st dung thuét toan trao doi
nhanh vé6i cong suit nhanh trung binh (CSNTB) cai tién nham xdc dinh céu hinh van
hanh LDPP khi PV mé rong cong suit véi muc tiéu 1a cyc tiéu ton that ning luong.

- Bai toan 3 trong phan 3.4, phan nay s& trinh bay bai toan ap dung mo rong cho
LDPP Chu Prong thong qua lip dat DG nham ti da cong sudt tham gia cua DG va
cuc tiéu ton that cong sudt ciia hé thong.

3.2. Mé rong LDPP thong qua lip dit DG cé xét DNR
3.2.1. M ta bai toan

Hinh 3. 1. LBPP don gian mt mach vong
Tén that cong suat cia LDPP kin (APX™) va ho (APP) nhur (3.3) va (3.4).

: nbr nbr
APM = 3 wRiIF+ RunIan + 2oy (Z1)* R (3.3)
AP = I Ry (i — Ty )2 + Zieon Ry (T + Ty )2 (3-4)
Dt Rigop = Xieom Ri + Run + Zieon R;
APPY — AP = 12\ Ry 0p (3.5)
nbr 2 2
. o P74+ Qj
Ham muc tiéu: AP = R; X >
Vi (3.6)

i=1



3.2.2. Téi wu cﬁng suét va vi tri DG trén LDPP c6 xét DNR

O phan nay, Van dé mo rong LDPP chi tap trung nghién ciru van de t01 uu lap dat
vi tri va cong sudt cia DG co xét DNR voi ham muc tiéu la cyuc tiéu ton thit cong
suét. Boi vi cuc tiéu ton that cong suét s& danh gia hi€u qua cua DG tham gia vao
LDPP [25], [26]. Hién nay, cac nghién ciru vé t6i uru lap dat DG trén LDPP v6i ham
muc tiéu 13 cuc tiéu ton thit cong sudt 1a kha phd bién va phan 16n 13 thuét toan tdi
vu [33]. Tuy nhién, cc nghién ctru nay tap trung viéc téi uu lap dat DG ma khong
xét DNR. Trong khi d6, DNR 1a k¥ thuat hiéu qua dé giam ton that cong suat. Khi
cac DG tich hop vao LDPP thi cdu hinh van hanh t6i wu sé thay déi, cu hinh van
hanh trudc d6 ¢6 thé khong con phit hop. Do d6, can phai xem xét mot cach toan dién
lap dat DG két hop v6i DNR dé LDPP hoat dong hiéu qua. Hién nay, bai toan t6i uu
lép dat DG co xet DNR co rét nhiéu nghien cu’u nhung chu yéu tap trung Vao thuat

.....

uu toan cuc cho bai todn [34]. Co hai dang bai toan nhu sau:

- Dang thir nhét 12 t8i wu vi tri trude, sau d6 cong suit DG va DNR. C4c nghién
ctru [35], [36] 1a dién hinh cho bai todn nay. Tuy nhién, day la sy lap ghép DNR va
lap dat DG. Vi tri va cong : sudt cia DG s€ phu thudc vao cau hinh ban dau nhung khi
DNR thi vi tri va cong suat cua DG da tdi uu c6 thé khong phu hop dé cuc tiéu ton
that cong suit. Vi vay, dang nay dé roi vao cuc trj dia phuong.

- Dang thir hai 12 t5i wu ddng thoi vi tri, cong suat va DNR. Céc nghién ctu [37],
[38] 14 dién hinh cta bai toan dong thoi. Bai toan dang ndy thuong dat cyc tri toan
cuc. Tuy nhién, yéu cau giai quyét dong thoi ca hai van dé 1a khong can thiét vi lap
dat DG d3 tdi wu s& khong con 1a tdt nhat khi vi tri cac khoa md thay ddi. Viéc thuc
hién téi mu dc‘mg tho thi tham sé cuia thuat toan phirc tap voi bién diéu khién 16n hon

Vi Vay, bai toan can tach ra hai giai doan: giai doan I - t01 wu lip dat DG trong
LBPP km Vé giai doan 11 - thi uu cac khoa mor dé LDPP van hanh ho’ Lac néy, bai
s6 dau vao glam hon cho mdi giai doan i wu va diéu nay ciing phu hqp véi giai doan
thiét ké va giai doan van hanh ciia LDPP.

3.2.3. Két qua kiém tra
3.2.3.1. LDPP 33 niit

% 27 8 20 A B2 B

0690000
T T T T TR P 36

2% 34

9 10 11 12 13 14 1516 17 18
ALTRE T L -0
112787475 76 778 910 1112 BYATIE V16 V17

9 V20T 3

Hinh 3. 2. So d6 LDPP 33 nut [39]

LDPP 33 nat c6 37 nhénh va S khoa mé {33; 34; 35; 36 va 37} nhu Hinh 3.2 [39].
Bang 3.1 va Bang 3.2 cho thay két qua cuia bai toan de nghi.
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Bang 3. 1. Céc két qua ciia bai toan hai giai doan - LDPP 33 nit

Bai toan d& nghi - Bai toan hai giai doan
Thong so 323 RRA — Giai doan | COA —Giai doan | GA - Giai doan [40]
I Il I I I Il
Khoa mé 33; 34; 35; ) 33; 34; 11; ) 33; 34; 11; - 33, 34,
36; 37 30; 28 30; 28 11, 30, 28
PDG - MW 1,133(25) | 1,133(25) | 1,172(30) | 1,172(30) | 1,107(25) [1,107(25)0,
(Nt s6) - 0,815(32) | 0,815(32) | 0,754(14) | 0,754(14) | 0,823(32) | 823(32)
1,101(8) | 1,101(8) | 1,146(24) | 1,146(24) | 1,105(8) | 1,105(8)
AP (kW) 202,68 | 41,905 | 53,313 | 42,342 | 54,035 | 41,9082 | 53,4274
% Giam AP - 79,32 73,70 79,11 73,34 79,32 73,64
Thoi gian (s) - 25,078 9,316 25,078 9,316 130,49 39,54
S lan lap TB - 2452 18,50 284,6 28,56 260,4 25,5

Bang 3.1 cho thiy ton that cong suat ban dau 12 202,68 kW giam xudng con 41,905
KW & giai doan I va giai doan 11 12 53,313 KW. Két qua giai doan | cho thy ton that
cong suét 13 tdi thiéu vi day 1a tén that cua LDPP kin. O giai doan |, tim vi tri va cong
suit cac DG trong LDPP kin. Giai doan I, tim khdéa mé sao cho LDPP hinh tia v6i
khoa mo 1a {33; 34; 11; 30; 28}. Vi vay, & giai doan |1 thi ton thit cong suat ting 1én
53,313 kW s0 véi 41,905 kW & giai doan |. Két qua cua bai toan hai giai doan bang
thuat toan RRA twong tu v6i cac két qua ciia cac thuat toan COA va GA. Diéu nay,
cho thay bai todn d& nghi dugc thyc hién véi cac thuat toan khéac nhau ciing cho két
qua tuong tu. Bang 3.2 cho thiy két qua cua céc bai toan va cac giai thuat khac nhau.

Bang 3. 2. Két qua tdi wu ciia cac bai toan - LDPP 33 nit

Théng ) X ~ X Bal .tOén < S
b Hai giai doan| Pong thoi Dong thoi VT-CSvaDNR |VT-CSvaDNR
(RRA) (RRA) (CSA) [33] (FWA) [41] (HSA) [42]
Khoa 33; 34; 33; 34; 33; 34; 7; 14; 7; 14;
mo 11;30; 28 | 11;30; 28 11; 31; 28 11; 32; 28 10; 32; 28
PDG - Mw | L1326 (25) [1,12005 (25)| 0,8968 (18) 0,5367 (32) 0,5258 (32);
(Nit) 0,8146 (32) |0,87689 (18)| 1,4381 (25) 0,6158 (29) 0,5586 (31);
1,1011 (8) | 0,96971 (7) | 0,9646 (7) 0,5315 (18) 0,5840 (33)
AP (kW) 53,3129 50,825 53,21 67,11 73,05
% Giam AP 73,70 74,92 73,75 66,39 63,95
Sb 1an 1ap TB 63,7 751,9 7246 668,4 7045
Thoi gian (s) 34,39 46,39 52,4 64,3 74,8

3.2.3.2. LDPP 69 niit
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Hinh 3. 3. So d6 don tuyén cia LDPP 69 niit [39]
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LDPP 69 nat nhu Hinh 3.3 ¢6 73 nhénh va 5 khoa m¢ {69; 70; 71; 72; 73} [43].
Keét qua toi wu dugce thé hién ¢ Bang 3.3 va Bang 3.4.

Bang 3. 3. Céc két qua cua bai toan hai giai doan - LDPP 69 nat

B Bii toan dé nghi - Bai toan hai giai doan
Thong so dgﬂ RRA — Giai doan | COA — Giai doan | GA — Giai doan
I Il I 1l [ Il
Khoéa mé 69; 70; 71; ) 69; 70; 12; ) 69; 70; 12; ) 69; 70; 12;
72,73 55; 63 55; 63 55; 62
PDG - MW 1,618(61) | 1,618(61) |1,554(62) 1,618(62) [1,622(61)1,622(61)0,
2 - 0,771(50) | 0,771(50) 10,824(50)| 0,771(50) 0,743(50) 0,743(50)
(Nt 50) 0.675(21) | 0.675(21) 0.735(21)| 0.675(21) 0.678(21)| 0.678(21)
AP (KW) 22489 | 28,89 3931 | 2932 | 4002 | 28,89 | 39,33
% Giam AP - 87,15 8252 | 8553 | 8025 | 8575 | 80,60
Thoi gian (s) - 32,97 2726 | 3467 | 2935 | 3543 | 2831
Sé lan lap TB - 24015 | 7105 [252,04 | 7509 [ 24222 | 74725

Bang 3. 4. Két qua tbi wu ctia cac bai toan - LDPP 69 nut

Bai toan
Théng s | Hai giai doan | Pdng thoi | Ddng thoi | VT-CS va DNR | VT-CS va DNR
(RRA) (RRA) | (CSA)[33] | (FWA)[41] (HSA) [42]
Khéa mé 69; 70; 69; 70; 14; 69; 70; 69; 70; 69; 17;
12; 55; 63 55; 61 14; 58; 61 13; 55; 63 13; 58; 61

1,6175 (61) |0,5161 (64) | 05413 (11) | 1,1272(61) | 1,0666 (61)

P'(Dﬁﬁﬁ“gé‘;v) 0.7710 (50) |1,45167 (61)| 0.5536 (65) | 02750 (62) | 0.3525 (60)
0.6752 (21) |0.53696 (11)| 1.7240 (61) | 04159 (65) | 0.4257 (62)
AP (KW) 39,31 35,193 37,02 39,25 203
% Giam AP | 82,52 84,35 83,54 82,55 82,08
S lan lap TB 311,15 807,15 796,9 840,6 860,2
Thoi gian (s) | 60,23 184,26 186.9 203.2 235.7

Két qua cua bai toan hai giai doan & LDPP 69 niit nhur & Bang 3.3. Vi ton that
cong suat ban dau 1a 224,89 kW giam xudng con 28,89 kW & giai doan I va 39,31
kW & giai doan II. Két qua ctia bai toan hai giai doan bang thuét toan RRA tuong tu
v6i cac két qua ctia cac thuat toan COA va GA. Diéu nay, cho thiy bai toan dé nghi
duoc thuc hién voi cac thuat toan khac nhau cung cho Kkét qua tuong tu voi nhau.
Bang 3.4 cho thay két qua cua cac bai toan khac nhau va cac giai thuat khac nhau.

3.2.4. Két luin

O phan 3.2 dé xuat bai toan tbi wu lip dat DG ¢6 DNR qua hai giai doan dé mo
rong LDPP. Bai toan dé nghi cho théy hiéu qua khi thuc hién kiém tra trén hai LDPP
33 nit va 69 nat bang cac thuat toan RRA, COA va GA c6 két qua 1a twong ty nhau.
Két qua kiém tra ciing cho thdy bai toan dé nghi c6 két qua trong dwong vdi bai toan
t6i wu dong thoi va tot hon bai toan VT-CS va DNR. Bai toan dé nghi da giai quyét
hai van dé riéng 1é gitp thuat toan t6i vu don gian, rat ngan thoi gian tinh va hiéu qua
trong ting giai doan thiét ké va van hanh. Bai toan dé nghi nghién ctru, thyc hién va
cong b trong cong trinh s6 [17], [5] va [7].
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3.3. Xdc dinh cAu hinh vin hanh LDPP khi mé rong cong suit DG

Mot phuong phap dé nghi dé giai quyét bai toan DNR 1a str dung CSNTB cai tién.
Phuong phap nay dua vao hé s6 phu tai dé xac dinh CSNTB ci tién thong qua viéc
bd sung mot luong cong suit & cac nhanh c6 PV tham gia. Viéc bu cong suat cho cac
nhanh dé CSNTB chinh xac va giup cho DNR chinh xéc.

3.3.1. M6 hinh toan hoc
Cong thirc (3.7) thé hién muc tiéu bai toan DNR giam t6n that dién ning [44].

PoctjQuok PrawtiQum PrvrtjQum PrnotiQno

e
Hinh 3. 4. LBPP cé két noi vai PV

2 2
Min: AA(X) = Z tm XZR (P * Qi ) (3.7)

Cong thuc (3.8) 1a d6 1éch ton that cong suat nhanh MN giita ludi kin va ho [39].

8PuN = APhg— AP = IinpeakRLoop (3.8)

SAmN =Z?=1APiMNTi (3.9)
Reoop [ (PMNavg)? | (QuNavg)?

= 24 ~oen ((%) + (%) )(aLF + (1 —a)LF?) (3.10)

Tt (3.10), 6A dugc xac dinh thong qua CSNTB (Pgrayg) va hé s6 tai LF [45].

Trudng hep 1: CSNTB (Pgravg) trén nhanh truyén mot chidu tir ngudn dén tai duoc
tinh theo cong thuc (3.11)

YicoA(PLoadti—Ppvty |, YieaB(Ppvti—PLoadti) |, ZieBC(PLoadti—Ppvti
+
Yicoati YicaB i + YieBcti (3.11)

Truong hop 2: CSNTB cii tién (Pé‘IRavg) trén nhanh truyén khi c6 PV. Luc nay cong
suat truyén hai chiéu, dwoc tinh nhu (3.12)

Zicoa(PLoadti—Ppvth  XicaB(Ppvti=Proadti) | ZieBC(PLoadti—Ppvti)
Lieoc PBRan Yicoati Zicati + Yiecti (3.12)
Chung ta cé PBRavg tir (3.11) va (3.12) khi két ndi véi PV nhu (3.13).

YieaB(PLoadti—Ppvti

ZIEOC PBRan

N —
ZieOC PBRavg_ ZieOC PBRan +2 YicaB Y

= YieoC 1:)BRavg + 21:)BRangB =X pBRan + pBRneg (3.13)
Xét mot tam giac can co day 1a AB va dudng cao P12D. Ta co:

(PEEM2T
Aneg = 24'PBRneg = thpv
(P12h)2
< PpRneg = ZPPZ—hZ4 (3.14)
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1:’]glRavg = PBRavg + l:)BRneg (3.15)
S5A
2
24R PN 2
— goop BRavg + (QBRavg) (aLI (316)
V; LF LF
+ (1 —a)LF?)
o 9 10 10 11
2 A
i 8 112 12 13 13 14
8 @ @
7 17 18
| 1 14 1515 16 16 17 19 8
| 2 hd e e
g " ‘ 1 2
 Sll 1 5 - - 3 gt o5 o 6
g 4 5 6 7
. — Hinh 3. 6. So &6 LDPP18 niit
e - e

Thiri gian kiio st 24 giir

Hinh 3. 5. Cong suit cua tai va PV

Hinh 3. 7. B thi tai va PV

Xét LBPP 10 kV ¢6 18 nut: 19 nhanh, 17 khoa dong va 2 khoa m¢ {17, 18}. Thir
nghiém 2 kich ban DNR v&i cong suat PV da duogc le'ip dat va mo rong.
Trwong hop 1: LDPP mé rong v6i PV tai nat 18 véi Peyi = 560 kW. Do PV ¢6 cong
suat nho nén khong anh hu’orng nhiéu dén CSNTB céc nhanh cua LDPP va co két qua
cua phuong phap CSNTB va CSNTB cai tién 1a giéng nhau. Hinh 3.9 cho thay huéng
truyén cong suat ciia cac nhanh khi c6 PV. Bang 3.5 cho thay két qua thir nghiém voi

truong hop ban dau va PBRavg
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Hinh 3. 9. Chiéu truyén cua
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Hinh 3. 10. Chiéu truyén cua

cong suit khi them PV2

PV
Bang 3. 5. Khda mé trong truong hop PV ¢6 cong suat 560 kW
Trudng hop Pevi(KW) | Ppv2 (KW) | Ppv (kW) | Khéa mo AA (KWh)
Ban dau — khong PV - - - {18, 19} 1514,0
Ban dau — c6 PV 560 - 560 {18, 19} 13455
CSNTB 560 - 560 {17,18} 1325,1
CSNTB cii tién 560 - 560 {17,18} 1325,1
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Trwong hop 2: LDPP c6 Ppyi va mo rong Ppy2 = 2440 kW tai nat 18. Bang 3.6 va
Béng 3.7 cho thiy két qua CSNTB, CSNTB cii tién va A clia cac nhanh ciia 2 vong
kin. Do tac dong ctia PV dén cac nhanh ctia LDPP s& lam 8A khong chinh xac. CSNTB
cai tién 1a phuong phap don gian, d& thue hién va két qua chinh xac.

Bang 3. 6. Cac thong s khi PV lap dat thém tai n(t 18 vdi Ppyv2 = 2440 kW

Nhanh | Khéa | Doi hung | Pgrneg(KW) | Poravg (KW) | PR, (KW) [8A (Wh)
2-15 | 14 Khéng 0 1046,5 1046,5 642,8
15-16 | 15 Cé 45 658,9 663,4 266,9
16-17 | 16 Cé 40,65 2724 3131 66,1
17-18 | 19 Cé 1148 120,2 235 327
14-18 | 17 Cé 410.3 307,8 718,1 279,4
13-14 | 13 Cé 2271 51,4 278,5 41,6
12-13 | 12 Cé 74 269 343,0 72,6
g-12 | 11 Cé 118 525,7 537,5 181,9
2-8 7 Khong 0 1651 1651 1650

Bang 3. 7. Khda m¢ trong trurong hop khi mé rong PV2 véi Pey2 = 2440 KW

Truong hop Pevi (KW) | Pev2(KW) | Pev (KW) Khoa mo AA (KWh)
Ban dau — khéng PV - - - {18, 19} 1514,0
Ban dau — c6 PV 560 2440 3000 {18, 19} 1196,5
CSNTB 560 2440 3000 {18, 13} 1312,0
CSNTB cai tién 560 2440 3000 {18, 19} 1196,5

3.3.2. Thuit toan trao d6i nhanh cai tién cho vin dé DNR cé két ndi PV

Trong (3.16), 8A; va 8A; 1a do 1éch cho vong Iap thtr i va j nhu (3.17) va (3.18).

8A; = MAjnitial — AA; (3.17)
8A; = AAjnitial — DA (3.18)
Ta c6: cong thirc (3.18) - cong thir (3.19) 8A; — 8A; = AA; — AA; (3.19)
Tir cong thirc (3.20), cho thdy: Néu 8A; > 8A; thi AA; < AA; (3.20)

3.3.3. Két qua kiém tra
LDPP 12,66 kV ¢6 33 nuat: 37 nhanh vai 32 khoa dong va 5 khéa mo {33, 34, 35,
36, 37} nhu & Hinh 3.11. Hinh 3.13 cho thdy thudt toan trao d6i nhanh cai tién. Phuong
phap dé nghi duoc kiém tra di véi LDPP 33 niit cho thdy phuong phéap don gian, thoi
gian tinh toan nhé va d¢ chinh xac cao.
Bing 3. 8. Két qua DNR ciia phuong phép dé xuat cho LDPP 33 niit

Phuong phap Khéa mé AA (kWh)
Ban diu {33, 34, 35, 36, 37} 3304,82
Phuong phap do thi {7,9,14, 32,37} 2243,98
EP [46] {7,10, 14, 31, 37} 2334,28
GSA [46] {7, 10, 14, 17, 28} 2075,51
Phuong phép dé nghj {7, 10, 14, 17, 28} 2075,51
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[33,34,35,36,37)

[7. 34, 35,36, 37] [33,13, 35,36, 37)
5A=19.88 5A=3.095

[33,34,8,36,37]
8a=20618

[33,34,35,32,37) | [ (33,34, 35,36, 28]
5A=1329 5A=18476
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34,8,36,37]
sA=4.328

‘ s,

[33,14,8,36,37]
5A=0.001

[33,34,8,36,37]
5A=0.0799

[33,34,8,31,37]
5A=3.6673

33, 34,8, 36, 28]
BA =8.5078

®

[7,34,8,36, 28]
5A =0.4957

33,34, 8, 36, 28]

[33, 34,10, 36, 28]
3A=13820

5A=0.0279

[33,34,8,32, 28]
8A=0.0509

[33, 14,8, 36, 28]
5A=0.1077

[7,34,8,32, 28]
B8A =0.0679

33,14, 8, 32, 26]

[33 34,10,32, 26]
BA =0.00016

=0.3702

33,34, 8,32, 26]
8A=0.0318

33,34, 8,32, 26]
5A =0.0318

Hinh 3. 11. LDPP 33 nat
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133,34,10,52,26] ‘

133,34,10,32,28] | [[33,34,10,32, 28]

[7,34,10,32, 28]

[33,34,10,31, 28] ‘

5A=7.69x10° 5A=0.2805 5A=7.69x10° 5A=7.69x10° 8A=0.6067
[7,34,10,32, 28] [7,14,10,32, 28] [7,34,11,32, 28] [7,34,10,32, 28] [7,34,10,32, 28]
5A=0 sA=1.217 5A=0.1 8A=0 5A=0

[7.14, 10,32, 28] [7.14, 10,32, 28] [7.14, 10,32, 28]
5A=0 5A=0 5A=0

[7.14,10,17,28)
8A=0.1659

[7.14,9,32,28]
5A=0

[7.14,10,17,28] | [ [7,14,10,17,28) | |[7,14,10,17,28] | |[7,14,10,17,28] | |[7,14,10,17,28]
5A=0 8A=0 8=0 8a=0 84=0

3.3.4. Két ludn

Hinh 3. 13. o thi phu tai va PV

Hinh 3. 12. Qua trinh t6i vu LDPP 33 nit c6 PV

Bai toan dé nghi da cai tién CSNTB dé c6 gia tri chinh xac cho do 1éch t6n thit cong
suét giita vong kin va vong hé trong LDPP va do léch t6n that - nang luong gilta cac cau
hinh khac nhau. Tt d6, xac dinh duge chinh xéac cAu hinh c6 ton that nang lugng la nho
nhét. Uu diém cua bai toan 1a don gian, dé thuc hién va chinh xéc trong viéc xac dinh
cAu hinh ctia LDPP. Bai toan dé nghi da dugc nghién cttu, thyc hién va cong bd & cong

trinh s6 [2].

3.4. M6 rong ngudn dién phan tin cho LDPP Chu Prong — Gia Lai

LDPP Chu Prong c6 257 nat, 259 nhanh, tai la 8,6357 MW va ba khoa m¢ {33 -
34, 154 - 238, 164 - 182}. Bang 3.9 cho thay cac DG lap dat kha thi ¢ mot s6 nit
trong hé thong véi cong suat cua DG cho phép ket noi [47]. LDPP Chu Prong 6 3
DG duoc két noi va6i so lwgng, cong suat va vi tri da duoc toi wu nhu Hinh 3.14.

Bing 3. 9. Vling va cdng suét cho phép DG két ndi - LBPP Chu Prong [47]

STT | DG dugckétndi | P (MW) Nut kha thi két néi DG
1 laDrang2 (DG 1) | 1,50 221, 222, 223
2 laDrang3(DG2) | 1,60 164, 165, 166, 167, 168, 169, 170, 171, 172, 173
34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47,
3 la Puch 3 (DG 3) 3,40 48, 49, 50, 51

Bing 3. 10. Cac giai doan lap dat DG vao LDPP Chu Prong

Théng sb Ban diu COA RRA GA
Poc (MW) . 0,661 (221); 1,489 | 0.731 (221); 1,502 | 0,682 (221); 1,385
pe (164); 2,256 (48) (164); 2,156 (48) (164); 2,188 (48)
Téng Ppe - 4,406 4,389 4,255
AP (kW) 81,566 43,116 45,426 46,421
Vmin (pu) - nit 0,9717- 99 0,9717 - 99 0,9717 - 99 0,9717 - 99
Vmax (pu) 1,0 (ndt 1) 1,0 (ndt 1) 1,0 (nat 1) 1,0 (ndt 1)
LBI 0,00441 0,00141 0,00144 0,00144
(I/Idm)max 0,28341 0,17231 0,17245 0,17265
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£ 5 0y 207 o1 218 221 25
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~ 242 47

193 197 202 24647 Th

182 183 184 185 186 187 188 189 190 191 192 N\J194 195 196 N\ 198 199 200 201 203 204 24 DG1 A\
[ |2 Drang 3 (DG 2) | 1.60 | = \ P68
la Drang 3 (DG 2/ |a Drang 2 (DG 1 1,50

Giai doan 2: Giai doan 1:
Ppg = 1,0078 MW Pps = 0,6609 MW
AP=125,412 kW AP=77,259 kW
Mirc giam AP =38,13% Mirc giam AP = 5,28%

Hinh 3. 14. LBPP Chu Prong véi 3 giai doan Iép dat mé rong DG

3.5. Két luan chwong 3

Trong phan nay, LDPP Chu Prong — Gia Lai ciia Viét Nam duoc ap dung dé mo
rong thong qua lap dit DG nham tdi da cong suat tham nhap va cuc tiéu ton tht cong
suat ctia hé thong. Bai toan dé xuét 3 giai doan lip dit DG tuong tmg véi 3 vi tri va
cong suét kha thi cho phép lip dat vao LDPP Chu Prong. Thuat toan COA, RRA va
GA dugc sir dung hiéu qua cho bai toan 1 va tiép tuc dugc ap dung dé thir nghiém cho
van dé lap dit ba DG cho LDPP Chu Prong. Tir két qua ba DG da duoc tdi wu, luan an
dé xuat mot ké hoach lap dat mé rong DG cho LDPP Chu Prong qua 3 giai doan nham
phi hop véi van dé dau tu va ldp dat DG trong thoi gian t6i. Bai toan dé nghi da dugc
nghién ctru, thyc hién va cong bé trong cong trinh sb [3], [8] va [9].
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CHUONG 4: MO RONG SU THAM NHAP CUA BQ DU TRU NANG
LUOQNG TREN LUOI BPIEN PHAN PHOI

4.1. Gio6i thiéu

B¢ du trlt nang lugng (ESS) cé nhiéu cong ngh¢ khac nhau. Trong do, pin dy trit
nang lugng (BESS) duoc s dung nhicu cho LDPP vi thoi gian dép umg, kha néng luu
trit va tinh ddc 1ap [48]. Pin lithium-ion 1a loai dang chi y nhat vi thoi gian dép img
nhanh, trong lugng thap, kich thudc nho, dé lap dat va tiét kiém [49], [50].

RO =R ®-R®) (4.1)
t

Wy (0 = [ B (0)d 42)
0

Trong giai doan sac: E_, =E, + Py (4.3)

Trong giai doan xa: E, , = E -P (4.4)

t+1
BESS dong mot vai tro ndi bat trong chudi hoan chinh cua hé thdng dién: phat
dién - truyen tai - phan phoi - ti. N6 tao ra mot co ché phan ing nhanh trong chudi
cung ung mai cia nganh dién.
- Chénh 1&ch gia nang lugng: P, = P — P~ véii=1...24 (4.5)
Trong thoi gian sac cua BESS thi P, = —P,” va trong thoi gian xa thi P, = B*. Vi vay,
lgi ich thdng qua chénh léch gié theo cac thoi diém nhu cong thirc (4.6).
T,= Z (P = PG (4.6)
i

- Giam chi phi truy cap duong truyén: T, 12 lgi ich caa viéc giam chi phi:

T, = Yie(thoi gian phi thap}(PB™ = P7)Ca + Die(thoi gian phi cao)(P" — @7)
P7)Ch + Yic(thoi gian phi trung binh} (" — P7)Ce
Bang 4. 1. Chi phi duong truyén theo thoi gian

Chi phi truy cép duong truyén Phi ($ / kW - thang)
Khoang thoi gian véi chi phi thap Ca
Khoang thoi gian véi chi phi cao Cp
Khoang thoi gian véi chi phi trung binh C.

BESS Ia mét cong cu hitu higu dé giam chi phi mua ning lugng va diéu chinh céc
vi pham rang budc ky thuat, BESS la mét thanh phan dé cai thién hi¢u suat cua RES
bang cach dich chuyén thoi gian st dung nang lugng.

4.2. M6 ta bai toan
Ham muc tiéu trong t6i wu vi tri va cong suat van hanh cua BESS trong 24 gid
dugc xac dmh nhu cong thuc (4.8):

OF (S) = 2 (P51+P10551)C (4.8)
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Vi Py; 1a cong suat dugc mua tir hé théng & khoang thai gian thit i, Poss ; 12 ton
that cong suat & khoang thoi gian thi i va C; 1a gia dién & khoang thir i.
K 1a giai phap cho cong suat van hanh va vi tri cua BESS, cong thic (4.9):

K = [Xl,XZ,..., X25] (410)

O day, bién dau tién s& 1a vi tri va cac bién con lai 1 cong suit van hanh cua
BESS. Vi céc bién nay 1a P4 cua BESS (tinh theo gia tri %) va cong suit BESS
trong mdi khoang thi dung lwong luu trit tvong ng véi S nhu cong thic (4.11).
BESS capacity (S) = max(l cumulative _ sum(xz, X25) D (4.11)

Gio
Hinh 4. 1. C4c gid tri trong mot giai phap dién hinh caa BESS
Vi gia dinh Pgm ciia BESS 1a 1 MW. Nhu vay, dé van hanh ¢ trudng hop nay thi
dung luong phai dat 1a 150% Pgn tic 14 1,5 MWh. Dé hiéu qua, thi ning luong tich
lay trong thoi gian 24 gid 1a bing khong. Do do, bai toan toi wu vi tri va cong suét
van hanh cia BESS can thoa man diéu kién rang bugc ¢ cong thic (4.12).

Cfmg suét BESS (%)

Z P pessi = 0 (4.12)
i= N
Cac rang budc trong cong thirc (4.14) can phai xem xét.
I] < Ij,rate ; ] = 1;21 e nbranch
Vi > VIOW VE‘I Vi < Vhigh 5 i= 1,2, ey nbus (413)

Ham thich nghi: ham muc tiéu véi cac diéu kién rang bugc, cong thic (4.14).

f = OF +p. [max (Viow — Vmin, 0) + max ( V max — Vhigh, 0 )

|

(4.14)

24

Z PgEss,i

i=1

+ max (KI pax — Klpate ) +

4.3. Toi wu cong suat va vi tri cia BESS
4.4. Két qua kiém tra

_Gia thiét rang c6 ba loai tai cong nghiép, dan dung va thuong mai. Khi do, tai tai
moi nut dugc tinh nhu céng thirc (4.15) [44], [51].

P' = Z J.peak: R]kRPkl
(4.15)
Q]l = Z Qi,peak- Ri,kRQk,i

k=1
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Gia dinh thoi gian xa va sac la bang nhau va Pdm 1a 1 MW. Hé s phat p duoc

chon véi gié tri 1a 10000. Thoi gian biéu va gia dién nhu Bang 4.2 [52], [53].
Bang 4. 2. Khung gio va gia dién

Khung gio Gio cao diém Gio binh thuong Gio thap diém
9 gio - 11 gio | 4 giv - 9 gio; 11 gioy - 17
17 gidy - 20 gid|  gioy; 20 gid - 22 gidy
Gia dién ($/kWh) 0,12890 0,070 0,04540
4.4.1. LDPP 18 nut

LDPP 18 nit c6 dién ap 10 kV nhu Hinh 4.2. Téng tai nhu Hinh 4.3 véi PV néi
vao nit 7 ¢6 phét cong suat & Hinh 4.4,

Thoi gian 22 gid - 4 gio

9 10 10 11 8 0.6
0.5

B Lo>d
s .
. 112 1213 13 14 5 0.4
7 17 18 4 E 03
I1 1 515 116 Y19 Ug 0.2 |
‘ ’ ( I I
0.1
1 2
3 .4 .5 . 6 III III o al I
5 6 7 0 |
5 6 0 5 10 15 20 25
iir

Cong suat (MW)

P (MW)

~0

1 3 5 7 9 11 13 15 17 19 21 23

Hinh4.2.LDPP 18  Hinh4.3. TaictaLDPP  Hinh 4. 4. Céng suét phét cua
nut c6 PV 18 nut PV

Sau khi thyc hién t6i wu cho cong suat van hanh va vi tri bang CSA thi vi trf 1
nat 15 va cdng suat van hanh 24 gio (%Pdm) la {-24; 49; 24; 100; -25; -8 ; -37; 81;
3; -38' -100; 42; -35; 1; -66; 11; 28; -82; -97; -4; 9; 48; 100; 20}.

. _
Il I II z 4 B Ban diu
-I I I I | I - L.:pd.nlBka I
I Céng suit BESS |
= I |||l||||| 1

-100 i
20 256

@

P (MW)
[

Céne sudt ciia BESS (%)

Gidr Gitr
Hinh 4. 5. Cdng suét van hanh caa BESS  Hinh 4. 6. Céng suat mua - LDPP
- LDPP 18 nut 18 nut

Gi4 tri 16n nhat 1a 177 twong tmg dung luong 1,77 MWh. Két qua tir CSA cho
LDPP 18 nit nhu trong Bang 4.3. Khi co BESS thi chi phi tiét kiem duoc 12
258,2807$ (twong ung 2,45%). Hinh 4.7 va Hinh 4.8 cho thay BESS khong anh
huong xau dén dong dién va cdu hinh dién ap. CSA c6 két qua tét hon so voi GA,
SFO va PFA trong 30 lan chay doc lap.

Bang 4. 3. Két qua sau khi lip dat BESS d6i vi LDPP 18 niit

Trang thai | Gia tri ham | Chiphi mua | Chiphitiét | AA (kWh) | Chiphi AA
thich nghi dién ($) kiém ($) $)
Ban déu 10682,3856 10523,5441 - 1679,4449 158,8308
BESS 10420,9595 10265,2634 258,2807 1674,7208 155,6961
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Hinh 4. 7. Dong dién nhanh khi cé BESS -
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Hinh 4. 8. Dién &p nat khi c6 BESS -
LDPP 18 nut

10
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Bing 4. 4. Céc két qua tinh toan cia CSA, GA, SFO va PFA - LDPP 18 nut

Phuong | Vitri S | Giatriham | Chiphi mua| Chi phi tiét AA Chi phi
phép (ndt)  |(MWh)| thich nghi dién ($) kiém ($) (kWh) AA ($)
Ban dau - - ]10693,0598 | 10523,5441 - 1679,4449 | 158,8308
CSA 15 1,77 [10420,9595 | 10265,2634 | 258,2807 1674,7208 | 155,6961
GA 9 2,22 110570,5415 | 10407,4480| 116,0961 1705,2337 | 157,5186
SFO 3 1,58 |10532,4499 | 10364,9542 | 158,5899 1689,2404 | 157,4761
PFA 18 1,8 110461,2865 | 10304,1091 219,435 1783,7335 | 157,1775

100

Céng suit BESS (%)

100

iy

§

IH

Hinh 4. 9. Céng suat van hanh BESS
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voi CSA, GA, SFO va PFA
Bang 4. 5. Hiéu qua cta CSA, GA, SFO va PFA khi c6 BESS - LDPP 18 nut
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510

w .

Gid tri ham thich nghi
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b vong lip
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oo GA
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Hinh 4. 10. Buong cong héi tu cua
PFA, SFO, GA va CSA

Phuong phap CSA GA SFO PFA
Thich nghi cyc tidu 10420,9595 | 10570,5415 | 10532,4499 | 10461,2865
Thich nghi trung binh | 10534,7008 | 13186,7217 | 10698,2309 | 10767,8222
Thich nghi cuc dai 10624,4975 | 34809.9839 | 11028,3392 | 11175,5319

Do léch chuan 58,6329 7307.463 111,2877 152,4096
S8 13n héi tu trung binh 123,3688 28,5333 27,6667 40,1667
Thoi gian (s) 106,6542 54,951 56,0792 57,5677

Giai phap dé nghj gilp tiét kiém 258,2807$ trong khi giai phap tir GA, SFO va
PFA lan luot chi 1a 116,9618; 158,5899 $ va 219,435$. CSA 1a dang tin cy va hiéu
qua hon GA, SFO va PFA cho viéc ti wu lip dit BESS nhu Hinh 4.9 va Hinh 4.10.

4.4.2. LDPP 33 nat

Céc DG dugc két ndi vao LDPP 1a 3 PV vj tri két ndi 1a nat 18, nt 22 va ndt 26
[52], [53]. Gié tri I6n nhit 1a 373 tuong tng Vi dung luong luu trix 14 3,73 MWh va
day chinh 1a dung lwong can thiét cia BESS. Hinh 4.13 va Hinh 4.14 cho thiy cong
suat van hanh cua BESS va cng suat mua. Hinh 4.15 va Hinh 4.16 trinh bay dién ap
Cua cac nat va dong dién trén cac nhanh cua LBPP 33 nat.
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Hinh 4 11. LBPP 33 nut ¢6 3 PV
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40

Hinh 4. 16. Dong dién nhanh khi c6

BESS- LDPP 33 nut

Bang 4.6 cho thiy két qua tiét kiém chi phi truc va sau khi lip dat BESS. Bang
4.7 va Bang 4.8 thé hién céc két qua tinh toan va hiéu qua cia cac phuong phap khac
khi ldp dat BESS vao LDPP.
Bang 4. 6. Két qua sau khi lip dat BESS di véi LDPP 33 niit

Trang Gia tri ham Chi phi Chi phi AA Chi phi

thai thich nghi mua dién ($) tiét kiem ($) (kWh) AA (3)
Ban ddu | 4117,2242 3971,4943 - 1506,884 137,777
BESS | 3813,0712 3667,8305 303,6638 1506,4889 | 137,1419

Bang 4. 7. Céc két qua tinh toan caa CSA, GA, SFO va PFA - LBPP 33 nut

Phuong |Vitri| S | Giatriham | Chi phi Chi phi AA Chi phi
phédp | (nat) | (MWh)| thich nghi |mua dién ($)[tiét kiem ($)  (kWh) AA (3)
Ban dau | - - 4117,2242 | 3971,4943 - 1506,8840 | 137,7770

CSA 2 | 3,73 | 3813,0712 | 3667,8305 | 303,6638 | 1506,4889 | 137,1419
GA 3 | 2,94 | 3943,8311 | 3787,6752 | 183,8191 | 1505,0175 | 135,1959
SFO 10 | 2,23 | 39450977 | 3815,5320 | 155,9623 | 1452,1091 | 125,8681
PFA 3 | 2,81 | 3845,8422 | 3711,6225 | 259,8718 | 1506,5038 | 133,5666
Bang 4. 8. Hiéu qua cia CSA, GA, SFO va PFA khi c6 BESS - LDPP 33 nut
Phuong phép CSA GA SFO PFA
Thich nghi cuc tiéu 3813,0712 3943,8311 3945,0977 3845,8422
Thich nghi trung binh 3998,0242 4235,0721 5005,2403 4297219
Thich nghi cyc dai 4189,6828 4793,4513 29803,6606 5885,5111
Do 1éch chudn 70,4216 228,6883 4685,2723 485,7155
S 1an hoi ty trung binh 55,1 63,7667 65,5333 86,6333
Thoi gian (s) 237,4453 122,6167 122,6141 127,1943
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Gia tri ham thich nghi

o = M w s »m

Cong suit BESS (%)
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[ern ‘
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Sovong lap
Hinh 4. 17. Cong suit van hanh BESS Hinh 4. 18. buong cong héi tu caa
voi CSA, GA, SFO va PFA PFA, SFO, GA va CSA )

Két qua cho thay, BESS da giup gidm chi phi mua di¢n 3971,4943$ xuong con
3@6?,83Q5$ tict kiém 1a 303,6638$ (twong ung 7,65%). Trong khi GA, SFO va PFA
so tién tiet kiém duoc la 183,8191$; 155,9623%$ va 259,8718$ la thap hon lan luot la
119,84473; 147,7015% va 43,792% so véi CSA. Két qua chi phi tiét kiém caa CSA
vuot troi hon GA, SFO va PFA nhu Hinh 4.17 va Hinh 4.18.

4.5. Két luan chwong 4

Chuong 4 trinh bay bai toan md rong LDPP thong qua lip dat BESS. Dé tdi uu
cong suit va vi tri BESS cAn xem xét téi wu cong suat van hanh trong 24 gio va vi tri
Iip dat vai muc tiéu 1a giam chi phi mua dién va chi phi tén that nang luong. Mé rong
cong suat BESS tham gia vao LDPP dé van hanh LDPP nham giam chi phi ning
lwong, lam min cong suat cua RES va cai thién céc yéu tb ky thuat. Hai LDPP duoc
kiém tra 1a LDPP 18 ntit va LDPP 33 nut d4 cho thay sau khi t6i wu viéc lap dat BESS,
chi phi mua dién giam 2,45% va 7,65% cho LDPP 18 nat va LDPP 33 niit. BESS
khéng nhitng lam giam chi phi dién ning ma con giam dinh tai, giam ton that ning
lwong. Ngoai ra, két qua caa phuong phéap dé nghi cho thay phuong phap CSA 1a hitu
hiéu hon phuong phap GA, SFO va PFA cho bai toan t6i wu BESS trén LDPP. Bai
toan d& nghi téi uu lip dat BESS trén LDPP da duoc nghién cau, thuc hién va cong
bé trong cong trinh [4] va [6].
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CHUONG 5 : KET LUAN
5.1. Két luan

Luan 4n “Mé rong ngudn dién phan tan va bo du trit ning lugng trén ludi dién
phan phdi” dé nghi ba bai toan mdi va mot bai toan ap dung nhu sau:

Bai toan 1: M rong LDPP thong qua xac dinh vi tri va cong suat tdi vu ciia DG
6 xét tai cAu hinh ludi dién phan phdi (DNR). Luan an dwa ra mot bai toan méi dé
giai quyét van dé t6i wu vi tri va cong suit ciia DG thong qua hai giai doan. Giai doan
| - T6i wu ldp dat DG trong LDPP kin va Giai doan Il - Toi wu khoa mé dé ludi dién
van hanh hg. Bai toan dé nghi thyuc hién t6i wu lap dat DG ¢ xét dén DNR voi ham
muc tiéu 1a cyc tiéu ton that cong suat. Bai toan dé nghi 14 bai todn méi trong t6i wru
lip dit DG c6 xét DNR bén canh céac bai toan t6i wu bai todn dong thoi vi tri, cong
suét va DNR (ddng th(yi) Va bai toan téi uu Vi tri Va sau do téi uu cong suét va DNR
toan de nghi cho thay s6 bién giam cho mbi giai doan ctia thuat toan t6i uru bang cach
chia ra hai giai doan. Ngoai ra, bai toan dé nghi hai giai doan ciing cho thay phu hop
vO1 viéc lép dat DG trong dai han dugc uu tién trude va viéc DNR 1a ngén han thuc
hién sau. LDPP 33 niit va 69 nut dugc kiém tra va cho thy tinh hiéu qua bai toan dé
nghi. Bai toan d@é nghi str dung thuét toan RRA va so sanh véi COA va GA da cho
két qua tuong ty nhau. Ngoai ra, bai toan hai giai doan cling dugc so sanh voi bai
toan dong thoi va bai toan ti wu vi tri trude va sau do6 tdi vu cong suit va DNR dé
cho thay tinh hiéu qua caa né. Khi téi wu cho LDPP 33 niit voi bai toan hai giai doan
bing RRA; ddng thoi (RRA), ddng thoi (CSA); VT-CS va DNR (FWA) va VT-CS
va DNR (HSA) véi muc giam % ton that cong suat lan luot 1a 73%:; 74,92%:; 73,75%;
70%; 66,89% va 63,95%. Tuong tu, LDPP 69 nut la 82,52%; 84,35%; 83,54%;
82,55% Va 82,08%. Cac két qua mo phong cua bai toan dé nghi cho thdy ton that
cong sudt toan hé thong tuong tu véi bai toan dong thdi va tdt hon so voi bai toan
VT- CS va DNR. Két qué ciing cho thay cac thuat toan RRA, COA va GA 1a hiéu
qué dé toi uu lap dat DG cho LDPP ¢6 DNR. Bai toan dé nghi da dugc thuc hién va
cong bd trong cong trinh [1], [5] va cdng trinh lién quan [7].

Bai toan 2: X4c dinh cau hinh LDPP khi m& rong cong suat ctia pin quang dién
(PV). Luén an de nghi thudt toan trao d6i nhanh v&i cong suit nhanh trung binh
(CSNTB) cai tién nham xac dinh céu hinh van hanh LDPP khi PV duoc mé rong
cong suit vi muc tiéu cyc tiéu tén thit ning lugng. Uu dlem ctia bai toan d& nghi 1a
don gian, dé thuc hién va chinh x4c trong viéc xac dinh cAu hinh cia LDPP. LDPP
18 nat dugc thir nghiém cho bai toan stit dung CSNTB cai tién va da cho th?iy duoc
hiéu qua khi LDPP c¢6 PV. LDPP 33 nut dugc ap dung thir nghiém cho phuong phap
str dung k§ thuét trao d6i nhanh va CSNTB cai tién. Ton thit nang luong cta phuong
phap dé nghi 1a 2075,51 kWh, phuong phép sir dung do thi tai la 2243,98 kWh va
phuong phéap EP 12 2334,28 kWh. Két qua cho thay phuong phéap dé nghi 1a don gian,
nhanh chong xac dinh duoc cAu hinh ludi va c6 d6 chinh xéac cao khi so sanh vai bai
toan khéc. Bai toan d& nghi duoc nghién ciru, thyuce hién va cong bd & cong trinh [2]
va cong trinh lién quan [10].
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Bai toan 3: Ap dung md rong LDPP Chu Prong - Gia Lai cua Viét Nam. LDPP
Chu Prong dugc ap dung de mo rong thong qua lap dit DG nham t6i da cong suat
tham gia cua DG va cyc tiéu ton that cong sudt cua hé thong Bai toan dé nghi ba giai
doan lip dit DG tuong tng voi ba vi tri va cong suit kha thi cho phép lap dat vao
LDPP Chu Prong. Thuat toan COA, RRA va GA dugc st dung hiéu qua cho bai toan
1 va tiép tuc dugc ap dung dé thir nghiém cho van dé lap dat ba DG cho LDPP Chu
Prong. Tu Kkét qua ba DG da dugc tdi uu, dé xuit mot ké hoach 1§1p dat mo rong DG
cho LDPP Chu Prong qua ba giai doan. LDPP Chu Prong lap dat DG ¢ giai doan 1
cong suat 1a 0,6609 MW (ndt 221) c6 ton that cong suat tir 81,566 KW gidam xudng
con 77,26 KW (giam 5,28%). Giai doan 2, ldp dat thém DG vai cong suat 1a 1,4898
MW (n(t 164), ton that cong suat giam con 63,3393 kW (giam 18,02%). Giai doan 3
lap dat thém DG véi cong suit 13 2,2554 MW (n(t 48) ton that cong suét con 43,1161
KW (gidm 31,93%). Dién &p cac nut va dong di¢n cdc nhanh nam trong pham vi cho
phep Bai toan m¢ rong LDPP Chu Prong véi muyc ti€u t6i da cong suat va cuc tiéu
t6n that cong suit dugc nghién ctru va cong bd trong cong trinh [3] va cong trinh lién
quan [8], [9].

Bai toan 4: M6 rong LDPP thong qua lap dat pin dy trit ning luong (BESS) dé
giam chi phi mua dién. Luan an dé nghi bai toan xac dinh vi tri va cong suét cua
BESS trén LDPP nhim giam chi phi mua dién ciing nhu giam chi phi ton that nang
lwong. Bai toan dé nghi co diém méi 1a dé& nghi ham muc tiéu cuc tiéu chi phi ning
lwong va ap dung thuat toan CSA lan dau tién cho van dé tdi wu vi tri va cong suat
van hanh cia BESS. Viéc téi wu BESS vao LDPP khong nhiing giam chi phi mua
dién, ma con giam ton that niang lwong va céc lgi ich khac. Phuong phap dé nghi thir
nghiém & LDPP 18 nut cho thay chi phi giam 258,2807 $ (giam 2,45%). LDPP 33
nat, chi phi mua dién giam 303,6638 $ (giam 7,65%). Ngoai ra, ton that ning lugng
cling duoc giam xudng. Thuat toan CSA cho thay hiéu qua hon so véi GA, SFO va
PFA. Bai toan d& nghi da dugc nghién ctru, thuc hién va cong bd trong cong trinh s6
[4] va [6].

5.2. Hwéng nghién ciru tiép theo

_ Luan 4n da phan tich va dé xuét cac bai toan m¢ rong LDPP. Tuy nhién, luén an
van con mot s6 han ché 1a chua xem xet hét cac bai toan mé rong khac. Nghién ciru
sinh tiép tuc nghién cru c4c bai toan khac nhu:

- Bai toan m¢ rong LDPP thong qua lép’dét ESS véi ham da myc tiéu (muc
tiéu kinh t€ két hop muc tiéu ndng cao cac chi s6 van hanh cua LDPP);

- Bai toan m¢ rong LDPP véi su thdm nhép cua tua bin gié (WT) va pin quang
dién (PV) két hop voi bo du trit nang lugng (ESS);

- Bai toan ti wu ESS c¢6 xét dén cac chi phi dau tu, chi phi lap dat va chi phi
van hanh cta BESS trén LDPP.
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