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TOM TAT

Tén dé tai: Phan tich va dé xuit giai phap ning cao hiéu qua van hanh LDPP huyén
Thang Binh khi c6 sy tham gia cia ngudn dién mat tro1 mai nha.

D6 an str dung phan mém DIgSILENT PowerFactory nham xay dung mé hinh luégi
dién phan phdi, mé phong cac kich ban van hanh vé6i su tham gia cta dién mit troi mai
nha, phan tich cac ché d6 van hanh.

Do 4n nghién ciru cac tic dong cua dién mit troi mai nha dén ludi dién phan phdi
huyén Thing Binh va dé xut cac giai phap phi hop dé nang cao hiéu qua van hanh. Két
qua nghién ctru s& ¢6 ¥ nghia quan trong trong viéc hd tro phat trién nang luong tai tao

bén virng va dam bao an ninh ning luong tai dia phuong.



DAI HOC PA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG PAI HOC BACH KHOA Doc 1ap - Ty do - Hanh phiic
KHOA DIEN

NHIEM VU PO AN TOT NGHIEP

TT Sinh vién thuc hién S thé sinh vién | L&p sinh hoat Nganh
1 | Phan Phu Toan 105200217 20DCLC2 K§ thuat dién
2 | Tran Hiru Loc 105200202 20DCLC2 K¥ thuat dién
3. | H6 Vil Anh Hoang 105200231 20DCLC3 K§ thuat dién

1. Tén dé tai do an:
Phén tich va dé xut giai phap nang cao hiéu qua van hanh LDPP huyén Thing
Binh khi ¢6 sy tham gia ctua nguén dién mat tro1 mai nha.
Pé tdi thudc dién:
2. Cdc s6 liéu va dir lidu ban dau:
3. Néi dung cdc phan thuyét minh va tinh todn:
Noi dung cac phan thuyét minh bao gom:
- Chuong 1: Téng quan vé ludi dién phan phdi 22 kV huyén Thang Binh,
Quang Nam.
- Chuong 2: Phuong phéap tinh va cong cu phan tich ché do 1am viéc ctia hé
thong dién.
- Chuong 3: Phan tich anh hudng cua cac nguon d‘ién rpét tro1 dén van hanh
ludi dién huyén Thang Binh, Quang Nam va dé xuat cac giai phap gitp
‘néng cao hi¢u qua van hanh.
a. Phan chung:

STT Ho tén sinh vién No6i dung
Phan Phu Toan Xay dung lu6i md phong trong phan mém DIgSILENT
) Tran Hitu Loc PowerFactory.
Ho Vil Anh Hoang
b. Phdn riéng:
STT Ho tén sinh vién Noi dung
1 Phan Phii Toan Tim ‘hiéu. ludi dign Thang Binh, xay dung biéu do phu
tai, tim hiéu cac phuong phap tinh.
2 Trin Hitu Loc Mo phéng cac kich ban van hanh, thu thap két qua va
nhan xé&t.




3 P A Mo phoéng cac kich ban, tim hiéu phin mém
Ho6 Vi Anh H : ’
O Vi ALLHoE DIgSILENT PowerFactory.

Cdc ban vé, do thi (ghi ré cdc logi va kich thiede bin vé):
Ho tén nguoi hwéng dan: TS. Ha Pinh Tric

Ngay giao nhiém vu do dan: 09/03/2025.

Ngay hoan thanh do an:  12/06/2025.

S

Pa Nang, ngay thang ndam 2025

Truwéng B mén H¢ Thong Pién Giang vién huwéng din




LOI CAM ON

Trudce tién, nhoém tac gia xin bay t6 long biét on sau sic dén Tién si Ha Dinh Tric
- giang vién huéng dan do an t6t nghiép ctia nhom tac gia. Thay da danh nhiéu thoi gian
quy bau dé huéng dan, chi bao tir nhitng budce dau tién trong viée xac dinh chu dé nghién
ctru cho dén khi hoan thién dd an. Vi kién thire chuyén mon sau rong trong linh vuc hé
thng dién va kinh nghiém thuc té phong phu, Thay di gitp dinh huéng dung din, giai
dap moi thic méc va kho khan trong qua trinh thuc hién dd 4n. Sy tan tam, nghiém tac
va chu ddo ctia Thay d3 la ngudn dong vién to 16n gitip nhém tac gia hoan thanh tot dd
an nay.

Nhom tac gia cling xin giri 16i cam on chan thanh dén quy Thay Co trong Khoa
Dién, nhitng ngudi di truyén dat cho em nhitng kién thirc nén tang vimng chic vé hé
thong dién sudt qué trinh hoc tap tai truong. Nhimng bai giang, bai thyc hanh va kinh
nghiém quy bau ma cac Thay C6 chia sé 13 hanh trang kién thirc can thiét dé thuc hién
d6 an t6t nghiép nay.

Mic du di cb gang hét sirc, nhung d6 4n nay chic chin con nhiéu thiéu sot. Rat

mong nhan duoc su gop ¥, chi bao ctia quy Thay Co dé d6 an duoc hoan thién hon.
Nhom tac gia xin chan thanh cam on!

Pa Nang, ngay 12 thang 06 nam 2025

Nhom sinh vién thuc hién



CAM DOAN

Nhom tac gia xin khang dinh rang trong qua trinh thyc hién db an tot nghiép, nhom
s& nghiém tuc tuan thi cac quy tic vé liém chinh hoc thuat, cu thé:
—  Khong thuc hién hanh vi gian 1an, bia dit, sao chép ¥ tuong hoic ho trg bat ky ai
vi pham chuan muc hoc thuét.
—  Trung thuc trong viée trinh bay qua trinh hoc tap va két qua nghién ctiru ctia nhom.
—  Khéng lam gia hodc thay d6i bat ky tai liéu hoc thuat nao.
~  Khéng st dung cac bién phap khong dung quy dinh dé dat loi thé c4 nhan hoic
tap thé.
~  Tich cuc tim hiéu va tuan thu cac quy dinh vé liém chinh hoc thuat cling nhu luat
s& hiru tri tug.
—  Pam bao ghi nhan ngudn goc rd rang khi sir dung cac tai liéu hodc san pham hoc
thudt cua nguoi khac.
Nhom cam két rang moi s6 liéu va két qua nghién ciru trong d6 4n nay déu trung
thyc, do chinh nhom thyuc hién va chua tung dugc sir dung dé bao vé bat ky hoc vi nao
trude do. Tat ca sy hd tro trong qua trinh thuc hién da dugc ghi nhén dﬁy du, va cac tai

liu tham khao déu duoc trich din dung quy dinh, dam bao phu hop dé cong bb.

Pa Nang, ngay  thdng 6nam 2025

Nhom sinh vién thuc hién
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DANH SACH CAC KY HIEU, CHU VIET TAT

DPMTMN Dién mat tro1 mai nha
XT Xuat tuyén

TBA Tram bién 4p

MBA May bién ap

LDPP Luéi dién phan phoi
BESS Hé théng pin luu trix
NLTT Nang lugng tai tao
bMT Dién mat troi

bG bi¢n giod
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

LOI MO DAU

1. Tinh cép thiét ctia dé tai

Nham nghién ciru va phan tich tac dong ciia ngudn dién mat troi mai nha dén hoat
d6ng van hanh ludi dién phan phdi huyén Thing Binh.Viéc d4u ndi tryc tiép cac ngudn
DMTMN vao luéi dién phan phdi c6 thé 1am thay d6i cac thong sé van hanh cua luéi
dién va anh huong truc tiép dén chit luong dién ning cung cip cho phu tai. Vi vay viéc
phan tich, dua ra cac dé xut giai phap k¥ thuat phi hop dé nang cao hiéu qua van hanh
hé thong 1a can thiét. D6 an hudng dén viée giai quyét nhitng van dé thuc té dang gip
phai trong qua trinh van hanh ludi dién khi c6 sy tham gia ngdy cang nhiéu cua cac hé
théng dién mat troi mai nha, déng thoi gop phan thic day viéc phat trién bén viing nang
luong tai tao tai dia phuong.
2.Muc tiéu deé tai

Phan tich hién trang luéi dién phan phdi huyén Thing Binh va danh gida muc do
tham nhép cua dién mat tro1 mai nha; nghién ctru cac tac dong ky thuat cua nguén dién
mit trdi mai nha dén chat luong dién nang, do 6n dinh dién ap va dong cong suét trén
ludi; xac dinh nhirng thach thire va han ché trong van hanh ludi dién hién tai; dé xuat
cac giai phap k¥ thuat va cong nghé dé toi vu hoa van hanh ludi dién; danh gia hiu qua
kinh té va k¥ thuat cta cac giai phap dé xuét.
3.Pdi twong nghién ciru

Hé thong ludi dién phan phdi 22kV va 0.38kV cuia huyén Thang Binh, tinh Quang
Nam, bao gom cac tram bién ap phan phoi, dudng day trung thé va ha thé, ciing véi cac
hé théng dién mat tro1 mai nha da va dang dugc lép dat trén dia ban.
4.Phwong phap nghién ctru

Phuong phap thu thap va phén tich dit liéu thuce té duoc sir dung dé c6 duoc thong
tin v& hién trang ludi dién, dir liéu van hanh va thong tin vé cac hé thong dién mit troi
mai nha dang hoat dong. Phuong phdp mé phong biang phan mém chuyén dung nhu
DIgSILENT PowerFactory dugc 4p dung dé phan tich tic dong cta dién mit troi mai
nha dén ludi dién va danh gid hidu qua cua cac giai phap dé xuat.
5. Noi dung chinh ciia d6 4n bao gdm cac chwong

M dau

Chuong 1: Tong quan vé ludi dién phan phdi 22KV Thang Binh, Quang Nam.
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

Chuong 2: Phuong phép tinh va cong cu phan tich ché d6 1am viéc cua hé thong

dién.

Chuong 3: phan tich anh hudng cta cac ngudn dién mat troi dén van hanh luéi
dién huyén Thing Binh, Quang Nam va dé xuat cac giai phap gitip nang co hiéu qua
van hanh.

Két luan.
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

Chuong 1: TONG QUAN VE LUOI PIEN PHAN PHOI 22 KV HUYEN
THANG BINH, QUANG NAM

1.1. Khai quat chung vé hé théng dién va lwéi dién phan phoi
1.1.1. H¢ théng dign

Hé théng dién 1a mot mang ludi phire tap va dong bd, bao gom céac cong trinh, thiét
bi va cong nghé nhdm san xudt, truyén tai, phan phdi va quan 1y dién ning tir ngudn dén
ngudi tiéu dung cudi cung. N6 khong chi 1a yéu té cbt 161 cho su van hanh cua x3 hoi
hién dai ma con la mot phﬁn khong thé thiéu trong moi linh vuc cong nghié€p, dich vuy,
va doi séng con nguoi. Hé thng dién c6 thé duoc chia thanh cac thanh phan chinh:
nguén dién, hé théng truyén tai, hé théng phan phéi, hé théng diéu khién giam sat va ho
tiéu thu dién.
1.1.2. Lwéi dién phén phoi

Ludi dién phan phdi 1a phan cubdi ciia hé théng dién, co nhiém vu cap dién truc tiép
dén ho tiéu thu (ho dan, doanh nghiép, khu cong nghiép...). Ludi phan phdi thuong hoat
dong & cap dién ap trung ap (6-35kV) va ha ap (0.4kV). N6 bao gém cac tuyén day trén
khong, cap ngam, tram bién ap phan phdi va céc thiét bj dong cat.

Lu6i phan phdi dong vai trd quan trong cho dién sinh hoat va san xuét, dong thoi
12 noi tich hop cac ngudn dién phan tan nhu dién mat troi ap mai, dién gi6 nho 1é.
1.2. Cau tric va dic diém ciaia lu6i dién phan phoi huyén Thiing Binh, Quiang Nam
1.1.1. Vi tri dia li, diic diém tw nhién cia khu viee huyén Thing Binh, Quing Nam

La mot huyén nam gitra tinh Quang Nam, ¢6 thi tran Ha Lam 1am huyén ly, Thing
Binh & toa d 15030° dén 15059 vi do Béc va tir 10807° dén 108030’ kinh do Dong.
Phia Bic giap huyén Qué Son va Duy Xuyén, phia Nam giap thanh phd Tam Ky va
huyén Pha Ninh, phia Pong gidp bién Thai Binh Duong, phia Tay gidp huyén Tién
Phuéce va Hi¢p Buc. Huyén Thang Binh ¢6 21 xa, thi tran; co téng dién tich dat dai 1a
384,75km2, xa c6 dién tich 16n nhat 1a Binh Dinh: 31km2, xa ¢6 dién tich nhé nhét 1a
Binh Nguyén: 7,72km2. P4t dai & Thang Binh chia 1am nhiéu ving khac nhau: ving
ven bién chu yéu 1a dét cat tring; viing dong bang trung du ban son dia va mién nii ring
ram rap, dat dai khéo can, bac mau hodc bi da ong hoa. Hién nay dién tich go ddi, nti
troc chiém 2/5 dién tich dét dai cua huyén.[6]
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Dé tai: “Phdn tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

Hinh 1.1 Vi tri dia 1i huyén Thang Binh.

Vé thoi tiét khi hau, Thang Binh c6 2 mua 10 rét trong ndm. Mua mua bat dau tir
thang 9 nam trudc dén thang 2 nam sau, mua kho bat dau tir thang 2 dén thang 8 nén
nang noéng va mua 16n kéo dai thudng xuyén gay nén han han, bdo, lut lam anh hudng
khong nho dén doi sdng, san xuét ciia nhan dan. Thang Binh ¢6 hon 25km bd bién chay
dai doc qua céc xi phia Pong ctia huyén véi mot diy dét cat tring ménh mong, sau lung
¢6 nti Cao Ngan va mot s nai kéo dai ca huyén ¢ mién cao bao 1ay bén trong 13 ving
ddng bang trung du ban son dia va dién tich rung, go ddi. Trude kia, Thing Binh ¢6
nhiéu séng sudi, c6 nudc chay quanh nam tir cac trién nii d6 vé nhu song Ly Ly, song
Truong Giang.... nhung theo nim thang, dong song d6i dong & mot sé doan nén vé mua
nang, nudc & cac sudi va song Ly Ly tré nén can kiét; song Truong Giang bi nude bién
xam thuc, trd nén ngudn nudc 19.[6]

1.1.2. Cdu triic tong thé luéi dign Thing Binh:

Ludi dién phan phdi Thang Binh 1a mot thanh phan trong hé thong dién lyc khu
vuc mién Trung Viét Nam, dong vai trd cung cap dién ning cho cac ho dan, co quan,
doanh nghiép va khu cong nghiép tai huyén Thang Binh, tinh Quang Nam. Vi vi tri dia
Iy ddc thu 1a mot huyén ven bién, ludi dién tai day duoc thiét ké dé dap ung nhu ciu
dién ngay cang ting, ddng thoi thich Gmg voi cac didu kién tw nhién va kinh té - xa hoi
cua khu vuec.
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

- Huyén Thing Binh nhéan dién chinh tir 3 TBA 110 kV: Tam Thang, Thang Binh,
Théang Binh 2.

- Pic diém udi dién: ¢ ché d6 van hanh binh thudng ludi dién 110 kV van hanh
mach vong kin, ludi dién 22 kV cling da ndi vong vdi cac xuét tuyén lan can.

- Hon 300 km duong day 22 kV va gan 600 km dudng day ha thé. Duong truc
dung day AC-120 va AC-95, nhanh r& chu yéu dung day AC-70, AC-50,...

- C6 tong cong 337 TBA 22/0.4 kV nbi ludi.

- Phu tai huyén Thing Binh: s6 luong khach hang 55.834, chu yéu cap dién cho
cac khu cong nghiép, dich vy va anh sang sinh hoat v&i cong suat hon 40 MW.

- Xuit tuyén 472 TBA 110 kV Thang Binh dugc nhém tac gia lua chon phan tich
vi ¢6 nhiéu nguén dién mai nha ndi vao ludi dién va cé nhiéu dir lidu dé thuan loi trong
viéc phan tich, danh gia.

1.1.3. Nhitng vin dé ton tai trong qud trinh vin hanh lwdi dién phin phéi:

- Heé sd cong suat: Nhiéu tai bu cong suat cao dan dén phat cong suat phan khang
1én ludi va nhiéu tai c6 hé sb cong suét thap din dén ting ton hao cong suit trong ludi
dién.

- Qua tai tram bién ap (TBA): Nhu cau st dung dién ting cao din dén qua tai cuc
bo tai mot sé6 TBA, anh huong dén chat luong dién va do tin cdy cung cép. bién luc
Thing Binh di chu dong thay thé 10 may bién 4p va bo sung thiét bi phan doan dong
cat dé giam thiéu sy cd mat dién.

- Anh huong cua thién tai: Ludi dién tai Thing Binh dé bi anh huéng bai thién tai,
dic biét 1a bdo 1{i, dan dén thiét hai vé co sé ha téng va gian doan cung cép dién. Sau
bao Nari, luo1 dién phan phéi tinh Quang Nam bi thiét hai hon 30 ty déng, cho théy sur
can thiét phai nang cap va bao vé ludi dién.

1.2. H@é thong dién miit troi mai nha

Hé¢ théng dién mat tro1 mai nha la hé théng dién nang luong mat troi ¢d tan dung
céc khong gian trén san thuong, méi nha...noi c6 nhiéu 4nh nang mat troi dé lap dat pin
mat tro1. DPay 1a bién phap dé tao ra dién nang phuc vu sinh hoat va san XUAL.
1.2.1. Cdc mé hinh hé thong dién mdt tréi mdi nha

- Dién mat tro1 mai nha doc 1ap: Trong hé théng nay, pin mat troi sé hép thu anh
sang mat troi va chuyén d6i thanh dién ning, ngudn dién nay s& dugc luu trit & dc quy
va st dung khi can thiét. M6 hinh nay thich hop véi nhiing noi c6 dia hinh hiém tré' nhu
vung ndi, hai dao, kho c6 thé lip dién ludi qudc gia.

- Dién mit trdi mai nha hoa ludi: Pay 1 hé thong phd bién nhat tai Viét Nam hién
nay. Dong dién 1 chiéu tao ra tir dan pin mit troi sé duoc chuyén hoa thanh dong dién
xoay chiéu (c6 cung tan sd va cong suat véi dién ludi) nhd bién tan inverter. Dién s&
dugc cung cép cho cac tai tiéu thu, néu lugng di¢n tao ra vuot qua nhu cAu sir dung thi
dién s& duoc diy ra dién ludi qudc gia va duge ghi lai bang dong hd do dém dién ning.
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Dé tai: “Phdn tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

- Pién mat trdi mai nha hon hop (Hybrid): M6 hinh nay 1a su két hop gitra hai mo
hinh di¢én mat tro1 doc 1ap va dién mat troi ndi ludi. Pién nang tr pin mat troi s€ dugce
vu tién nap vao ic quy. Sau khi dc quy day thi dién s& duoc chuyén thanh dong dién
xoay chiéu va chuyén dén tai tiéu thu, néu cac tai tiéu thu khong sir dung hét thi dién
tiép tuc duoc day ra ludi dién quic gia.

1.3.2. Nguyén li hoat dong cua dién mdt troi mdi nha

Céc tdm pin quang dién duoc két ndi v6i nhau theo kiéu song song, nbi tiép hoic
hdn hop 2 kiéu trén. Ngudn dién mot chiéu (DC) thu duoc tir tAim pin quang dién duoc
dua dén bo bién tan qua thiét bi dong cit (vd: CB). B bién tan sau khi nhan ngudn dién
DC tir cac tAm pin quang dién s& thyc hién chirc ning chuyén doi ngudn dién DC sang
dién xoay chiéu (AC). Cac tai ctia ho tiéu thy s& vu tién sir dung dién mat troi trude, néu
thiéu dién sé& léy dién tur ludi bu vao, nguoc lai néu thira thi dién s& duoc déy ra ludi

dién.
a
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famer e j R 2
[ I N [ I Tacitsét  nyerter ” e
U H T | ACIDC pbaludt T Tid dién chinh dién luc
i L] __T H Bodém -
I |
1 N N N I o g 3 -—/—l [}
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Inverter
hou hréi

Hinh 1.2 Hé théng dién mit troi ndi ludi.

Tuy nhién khi két ndi dién mat troi dén ludi dién thi s& c6 van dé phat sinh d6 1a
hién twong may che tai cac tim pin quang dién. May che lam cong sut phat cia nha
may dién mat troi giam xudng, diéu d6 co thé gy ra nhitng anh huéng dén tan sb va
dién ap ludi dién. Bén canh d6, song hai ciing 12 yéu t6 chung ta nén chu y. Khi hé thong
dién mat troi két ndi ludi dién, song hai xuat hién do cac linh kién — thiét bi phi tuyén
ctia mach két ndi trong bién tan (diode, IGBT, thyristor, ...). Sy ton tai séng hai bac cao
gy anh hudng t6i tit ca cac thiét bi va ludi dién. Ching giy ra qua ap, méo dién ap
luéi, giam chat luong dién ning, 1am ting ton that va giam tudi tho cac thiét bi dién-
dién tur. ..
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”
1.3.3. Anh hwong cua dién mat troi dén hé thong dién
Hau hét cac nguon nang luong tai tao (NLTT) la cac nguon tai nguyén thi€n nhién

nhu anh nang mit troi, gio, hoic song bién. Cac loai ngudn nay phat dién khong lién tuc
va khong 6n dinh, vi vay viéc tich hop ching véi hé théng dién (HTD) c6 mot sd anh
huong nhu:

- Chéat luong dién:

La mot yéu té quan trong trong HTD nham dam bao tinh 6n dinh va hiéu qua cao
ctia hé théng ludi dién, vi vay chat lugng dién 1y tuong dan hé thong hoat dong tbt véi
d6 tin cdy cao va chi phi thap hon. Nguoc lai, chat lwong dién kém (dao dong dién ap,
tan s, song hai phat sinh tir cac bo bién ddi cua ngudén NLTT...) gy bt loi cho hoat
dong cuia HTD ciing nhu cac quy trinh san xuat cong nghiép, chi phi cao va hu hai thiét
bi.

- Tinh kha dung cia ngudn dién:

La mot trong nhitng mdi quan tdm 16n nhat trong viéc tich hop nguén NLTT véi
HTP, ngudn ning lugng mit troi khong phat dién vao ban dém va phat cong suét cuc
dai vao thoi diém tai binh thuong.

- On dinh hé thong dién:

Ngudn dién mit troi khong cé quan tinh va co dap tmg dong hoan toan phu thudc
vao dac tinh cua bg nghich luu. Vi thé, su tich hop dién mat tro1 vao ludi dién s€ lam
gidm quan tinh va gidm hé sb can dao dong cua ludi. Mot cach chung nhat thi sy suy
giam nay thudng 1am giam tinh on dinh cta hé théng dién. Bién dong cong sut phat
ctia dién mat troi cta hé thong dién mat troi mai nha nho sé khong gay tac dong dang lo
ngai, nhung khi c6 nhiéu ngudn phat 1én cing lac, do dao dong 16n, thi yéu cau dic biét
phai dugc dit ra. Toc d6 dao dong cong suét ctia cac ngudn NLTT c6 thé thay ddi theo
gi0, timg phut, hodc tham chi ting gidy. Trong trudng hop thay doi cham, thi tic dong
dén HTD khong tram trong, nhung néu thay doi véi tbc do cao, thi c6 thé phai ddi mit
v6i nguy co, dic biét khi tich hop ngudn NLTT - luéi dién quy mo 16n.

- Truyén tai dién:

Viéc xay dung thém cac nguén DPMT cong suét 16n thuong dan dén viéc mé rong
1u6i truyén tai. Do tinh chat phu thudc vao thoi tiét va chi phat vao ban ngay ciia ngudn
PMT nén hiéu suat truyén tai cia cac duong day phuc vu truyén tai cong suat DMT 16n
thuong thap hon hiéu sut thong thuong.

Tom lai, v6i dic diém thay doi cong suat phat nhanh, khong kiém soat, diéu khién
duogc, dién mat troi s€ gay ra dao dong dang ké tGi hé théng dién moi khi birc xa mat
troi bién thién, hodc mat. Néu cac nguén dién khéac khong dugc dau tu thém dé thay thé
tai cac thoi diém do6, hodc cac ngudn dién hién c6 khong dugc diéu chinh ting (hodc
giam) cong sudt kip thoi dé bu - trir lugng cong suit ciia cac nha may DG va PMT tham
gia, hé thong dién s& mat can bang ngudn cp va phu tai tiéu thu. Khi d6 dién ap va tan
s6 hé thong dién s& truot ra ngoai chi s6 dinh murc cho phép va cac hé thong bao vé ky
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

thuat s€ tdc dong, hau qua nang né 1a c6 thé ra ludi, mat dién trén dién rong. Nhu vay,
can c6 nguodn phat dién dy phong khéc c6 cong suat gan twong duong véi tong cong suit
cac nguén dién mat tro1 tham gia dé huy dong khi nguén mit troi bién thién nhanh, hodc
d6t ngdt dimg dé dam bao HTP van hanh an toan, khong thay d6i dién ap, tan sb ra khoi
pham vi quy dinh cho phép.

1.3. Két luan chwong

Chuong nay di trinh bay tong quan vé luéi dién huyén Thiang Binh, Quang Nam.
Tir tng quan ta c6 thé thiy rang ludi co sy tham gia cia mot vai hé théng dién mit troi
mai nha. Ngudn niang luong nay co tinh on dinh thap va thudng chiu tac dong tir cAc tac
nhan moi trudng dén hiéu suat hoat dong. Tac gia ciing dd néu khai quat ciu tric co ban
ctia nha mdy dién mit troi va nhitng anh hudng tiéu cuc dén hé thong dién.
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

Chuong 2: PHUONG PHAP TINH VA CONG CU PHAN TICH CHE PQ
LAM VIEC CUA HE THONG PIEN

2.1. Co sé 1y thuyét vé tinh toan lwéi dién phan phdi
2.1.1. Phwong phdp tinh trao luu cong sudt:

Bai toan trao luu cong suat

Pé thanh l4p cac phuong trinh trao luu cong suit, ta xem xét mot hé thong dién
thong thuong duoc biéu dién nhu trong hinh:

Mo hinh ctia mot hé thong dién nhu hinh

Theo dinh luat Kirchoft’s dong dién tai nuat i la:

i =yoiVi +yir (Vi = V) + yio (Vi = Vo) + - + yim (Vi = V) (2.17)
Phuong trinh duogc viét gon lai thanh:
Ii = (yoi +¥ir +Viz -+ ¥id)Vi = ¥irVi = ¥i2V2 — = —¥in Vi (2.18)
Hay:
Goi Y 13 ma tran tong din cta nut, cac phan tir trong ma trin dugc xac dinh nhu
sau:
Yii=Yoi+Yi1+Yiz---+Yin
Yii = Vit (2.20)
Yin = —Vin

Phuong trinh c6 thé dugc viét lai theo cac phan tir cia ma tran tong dan cua nut
nhu sau:

Ii = YiiVi + Y11V1 + YiZVZ + + YinVn (221)
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Dé tai:

“Phén tich va dé xudt gidi phdp néng cao hiéu qua van hanh LDPP huvén Thang Binh khi ¢o sw tham

gia cua nguon dién mat troi mdi nha.”

Phuong trinh biéu dién mbi quan hé giita dién ap va dong dién trong hé théng duéi

dang ma tran:

Vi I, v,

You l Yon I V.\

Hinh 2.1 Mdi quan hé giita dién ap va dbng dién dang ma tran.

Y12 Er) Yln Vl

IZ YZZ n YZn VZ

n1 n2 Ymm Vn
Gia trj lién hop cta cong suat biéu kién bom vao nit I 1a:

S{=PB—-jQ =LV
Suy ra, dong dién bom vao nut I la:
I, = Pi_iQi
A&

1

Thay thé I; tir phwong trinh trén vao phuong trinh dudi, ta cé:

Pl 1
_JQ_Y11V+Z 1]](17‘:])

Vi

(2.22)

(2.23)

(2.24)

(2.25)

Bién d6i phuong trinh trén, x6ng suat tic dung P; va cong suat phan khang Q; dugc

xéc dinh bang cong thirc:
P, = Re{V{"(YsVi + XL, Y;
Qi = —Im{V;'(YsV; + Z}L,

Vi) # D)
Y;; J)} i+#j)

Phuong trinh trén co thé biéu dién duoc dudi dang toa dg cuc:
I = Xk Yy V] 28; + 6

Trong d6, dién ap phirc va tong dan duoc viét dudi dang:
Vi = [Vil£8; Yy = Gy + By = V;]0;

Thay thé I; tir phwong trinh méi vao phuong trinh trén, ta co:
Si = ZiLalVil [V [ Yy |2(8; + 855) = &

Tir d6 tach phan thyc va phan 4o ra ta duoc:

(2.26)
(2.27)

(2.28)

(2.29)

(2.30)
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

P = XL, Vil |V |Y; |4cos (6; + 6;; — &) (2.31)

bay la 1a nhitng phuong trinh dai s6 phi tuyén c6 thé giai bang phuong phap lip
dé xéac dinh cong suat truyén qua hé thong.

C6 rat nhiéu thuat toan dugc dé xuat dé tinh toan trao luu cong suat, trong do hai
phu(mg phap lap Guass — Seidel va phuong phap 1ap Newton — Raphson dugc st dung
rong rii, v6i nhiéu wu diém co6 thé ké dén nhu: d& 1ap trinh, téc d6 giai nhanh, d6 chinh
Xac cao,.

Phuong phap Gauss-Seidel don gian, tin c@y. Tuy nhién, Gauss-Seidel co toc do
hoi tu chdm hon so vo1 Newton-Raphson tiém cén két qua Vol s6 1an lap 16n. Va no boc
16 nhiéu van dé vé hoi tu khi hé thong dién qua tai do truyén mot lugng cong suit tac
dung 16n.

Phuong phap Newton - Raphson duoc su dung rong rai trong tinh toan cac van dé
trong phan bd cong suat trong rat nhiéu phan mém ky thuat dién mac du né doi hoi thoi
gian tinh toan va dung luong bo nhd may tinh nhiéu hon so véi phuong phap Gauss -
Seidel cho mdi vong lip va day ciing 1a phuong phap sir dung trong cong cu phan tich.

- Phuwong phap Newton-Raphson:|[3]

Phuong phap Newton- Raphson la mot phuong phap dugc str dung rong réi trong
viéc giai cac hé phuong trinh dai s6 phi tuyen Phuong phap nay la thay gan dung lién
tiép dua trén cac gia tri dugc doan ban dau cia cac bién khong xac dinh va viéc st dung
mé rong chudi Taylor.

Vi dy, xem xét gidi phuong trinh dugc xac dinh: f(x) =c¢

Néu x© 14 gia tri bat dau ctia phép thir, va Ax(® 13 sai s6 so voi két qua chinh xéc,
ching ta s€ co:

f(x©@ + Ax®) = ¢ (2.32)

Khai trién Taylor vé trai cau phuong trinh tai x(%, ta c6:
df
f(x@) + (d—)<°>Ax<°> =0 (2.33)
X

Tir phuong trinh trén, ta c6 thé tinh Ax© nhu sau:

Ax© = &= f(x©)  Ac©® (2.34)
(df)(o) (df)(o)

Tai Ac® = ¢ —f(x(@)
Va sau d6 cong thém Ax©® vao gia tri woc luong ban dau, ta co:

Ac© (2.35)

X(l) — X(O) + AX(O)
G

Phuong phap Newton-Raphson 13 1p lai tinh toan x®+ tir gia tri x® duoc dua
ra nhu sau:
Ac©

D) = 30 A9 — 59 4 AC
(&)(0)

(2.36)

Tai Ac® = ¢ — f(x®)

SVTH: Tran Hitu Loc-Phan Phii Toan-H Vii Anh Hoang ~ GVHD: Ts. Ha Pinh Tric Trang 11



Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham

gia cua nguon dién mat troi mdi nha.”

Ta c6 thé viét lai phuong trinh trén dudi dang mot phuong trinh méi nhu sau:

Ac® _( )<k>A ®) (2.37)

Phuong trinh trén chi ra rang ham phi tuyén ¢ — f(x) 1a gan dung boi duong tiép

truyén tai x®. Giao cua duong tiép tuyén véi truc x cho ra két qua xk+D

Ap dung phuong phap nay giai hé phuong trinh gdm n phuong trinh dugc cho boi

phuong trinh trén, ta co:

® ®)
ne |G G

k k
|Acgk)|_ (afz)( ) (2)( )

6X1 0X2

()7
(gii) ) [Axgk)]
(2 |t 239

0xp

e i
0xXn .

KA
I () N

Ung dung Newton- Raphson, ta quan tam lu6i dién voi mot nat Slack bus va (n-1)

nut tai P-Q. Ludi duge biéu dién boi hé 2(n-1) phuong trinh dai sO phi tuyén tai (2.5)va
(2.6) diéu d6 can thiét dé giai 2(n-1) bién s6 doc 1ap. Chiing twong tmg vai tri sd va goc
léch cua dién 4p tai cadc nat ngoai trir nat Slack 1a nat di¢n ap tham chiéu. Néu nit 1
duoc xem nhu mot nit Slack, ma tran Jacobian rit gon tai budc thtr k" dugc biéu dién

nhu sau:
_(&)(k) (&)(k) ( oP, )(k) ( ap, )(k)‘
AP(] 5 " \os, oIV, | T \aval [ as® 7
ap,\ & op,\®  ap, \® ap, \®
o] |67 @ @) @ |
2P| (22) () (22)© ey Nap|® | T
82 82 a|V,| 0|Vnl
_AQEl )_ (a&)(k) (a&)(k) ( 9Qn )(k) ( 9Qy )(k) -A|Vn|(k)-
-\ 05, 08, 0|Va| 0|Vn|
Phuong trinh d6 duoc viét lai nhu: sau:
APM] 871 A5®
AQW| = ]<k) ](k) A|V|(k)] (2:40)
Céc phan tir trén va ngoai dudng chéo clia ma tran J; dugc tinh nhu sau:
ap;\ (O ) : K K
G2)™ = vty vy fsinge, - 8 + 5 C41)
ap;\ 0 ® . K N e -

Céac phan tir trén va ngoai duong chép cua ma tran J, dugc thé hién nhu sau:

dP; ¥ (k) K K
(m) = 2|Vi|(k)|Yii|(k)Coseii + Z}\I=1|VJ| |Yi]'|COS(ei]' - 81( ) + 6]( )) (243)

NS
(aa|5|) = |Vi|(k)|Yii|(k)C05(9u - 8{9 +819)G # j) (2.44)
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

Céc phan ti trén va ngoai dugc chéo cua ma tran J; dugc trinh bay nhu sau:

- (k)
(ﬂ) = z:}\I=1|Vi|(k)|vi|(k) |Y;|cos(8;; — 81 + Si(k))

%4 (2.45)
N 9]
(3—2) = _lvil(k)|\/j|(k)|Yi]'| cos(8; — 87 + Sj(k)) G+ (2.46)

Céc phan tir trén va ngoai dudng chéo cia ma tran J, dugc tinh nhu sau:

2Q; \® . ) . K K
(m) = _zlvil(k)lYiil(k)Slneii - Z}\I=1|V]| |Yj]‘|51n(ei]‘ - 81( ) + 8]( )) (2.47)

1\ ® . o
(;3“) = _|Vi|(k)|Yij| 5 Sln(ei]- — Si(k) + Sj(k))(l *j) (2.48)

Gia tri va goc pha dién 4p méi nhat tai nat I duge biéu dién nhu sau:

5040 = 5 4 460 01
V10 = [W]09 4 A]V; |0

Diéu hién dimg: néu max {|APi(k)|, |AQ§k)|} < € hodc k > kp,,x dung, nguoc lai
tiép tuc.

Qua trinh ¢6 mot chit khac biét néu hé théng dién bao gff)m cac nut P-V. Nhiing
khac biét chinh la:

C6 it bién hon dé tinh toan béi vi gia tri dién ap.

C6 it phuong trinh dugc yéu cau tinh nhimng bién sé chua biét. Thong thuong, cho
luéi dién, phuong trinh cong suat phan khang lién két voi cac nat P-V khéng duoc tinh
dén. Vi vay, mdi nut P-V chi cin mot phuong trinh. Gid tri cong suit phan khang tai cac
nut dugce tinh & cudi qua trinh khi ma phép 1ip Newton-Raphson hoi tu.

0Qi 0P 94Q; . 9Q
b 9 b Va‘
alvj| > alv;| > alvil a8;

Bé&i vi nhiing rat gon trudce do, duoc dich chuyén tir ma

tran Jacobian i sang tt ca cac nit ngoai trir nut Slack va j sang nit P-V. Néu mot hé
théng dién gdm c6 m nat voltage-controlled, ma tran J ¢6 dang (2n-2-m)x(2n-2-m).

Qua trinh tinh toan trao luu céng suit duoc tom tit dudi day:

Ddi v6i bude khai tao, cac gia tri dugc chi dinh hoac udc tinh dugc gan cho tri )
va pha dién 4p & mdi nt.

Nt Slack: Tri s6 va goc pha cia dién ap 1a xac dinh.

Nut P-Q: B0 16n va goc pha cua dién ap cac nat duoc khoi tao 1a 1.0 va 0 mot cach
riéng biét.

Tai budc lap th (k), gia sir dién ap nat 1a V' dugc tinh tir cac bude 1p trude, cac
budc tinh toan dugc trinh bay nhu sau .

Tat ca cac nlit ngoai trir nit Slack: Sy bom cong suat duoc thé hién theo cong thirc
va cong sut con lai duge tinh toan theo phuong trinh

Ma tran Jacobian duogc tinh theo cac phuong trinh trén. Hang va cot tuong ung véi
nut Slack duoc dich chuyén tir ma tran nay.
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

Str dyung ma tran Jacobian rut gon, phuong trinh & trén dugc giai cho ra AS® va
A|V|® cho tat ca cac nat P-Q.

2.2. Mo hinh héa cac thanh phin cia lwéi dién phan phdi
- MBS hinh thay thé may phat dién:[4]

Két cAu gdm hai bd phan chinh 1a mach tir va day quan. O d6 dién ra sy bién ning
lugng dién tu, dién-co ngoai ra con c¢d cac bd phan khac nhu:

V6 bd phan la mat.

Mach tir duge cdu tao gdm hai khéi 1a khéi tinh 151 thép stato va khéi quay 151 thép
roto va cach nhau mot doan sao cho chung c6 thé chuyén dong twong ddi duoc.

Day quan dugc dit & hai phia ctia khe ho trong céc ranh cua Stato va Roto dua trén
2 dinh luat co ban la:

Dinh luat cdm tng dién tir va dinh luét lyc dién tur.

Hinh 2.2 Hién tuong cam ung dién tir trong 3 cudn day.

Tét ca cac may phat dién déu hoat dong dua trén hién tugong cam trng dién tir. Theo
nguyén 1y nay, dong dién c6 thé bi cam tng khi n6 di chuyén qua mot cudn day. Hay
dong dién bién thién trong tir trudng.

Su chuyén dong lién tiép nay s€ tao mot su chénh I¢ch vé hiéu dén thé. Su chénh
1éch nay c6 thé dién ra ¢ hai dau ddy dan hodc cudn cam tir d6 né sé& tao ra dong dién.

Mach thay thé may phat:

1% Ry E=U+IR, +LjX,
NN N 1—@

Trong do:
E : Suét dién dong may phat
E U .
@ U : Bién ap ra cua may phat

R,: Dién tré1 may phat

®
X, : Dién khang may phat

Hinh 2.3 Mach thay thé may phat.

Trong d6 dugc thay béi cac thong s6 ,X d', Xd" khac nhau tiy vao ting trudng
hop tinh toan
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

E; Xy
O Y :
Hinh 2.4 M6 hinh thay thé may phat.

X: Bién khang xac 1ap - duoc dung tinh toan & ché do xéac lap

U

X’: Dién khang qua do - duoc dung tinh toan ¢ ché do ngén mach
X”: bién khang si€u qua d¢ - dugc dung tinh toan & ché do ngén mach
- MBS hinh thay thé duwong day:[4]
So db thay tl}é cta ludi trung ap trén khong (chi cé tong trd Z), ap dung cho chiéu
dai duong day ngan (1 < 80 km).
R iX

o—1 /7YY 4

Hinh 2.5 M6 hinh thay thé duong day.
Ludi trung ap (01kV — 35kV): B6 qua dién dan tic dung (G) va dién dan phan
khang (B)
So db thay thé hinh :
R iX
0—|—|:]—m——o
= o
Hinh 2.6 Mo hinh thay thé duong day hinh Pi luéi trung ap.

So d6 thay thé cua ludi cap trung ap hodc ludi cao ap (35kV-220kV), hoic ludi
siéu cao ap (>220kV) c6 dg dai trung binh (80 km <1< 240 km), trong dé c6 xét thém
thanh phan dién dan phan khang (B).

Thanh phan dién din phan khang (con goi 1a dung din) B ¢6 thé dugc the hi¢n nho
cong suat phan khang Qc/2 dit 2 bén tong trd.

R
T: f\m_l_O
-jQe/2

-jQe/2
Hinh 2.7 M6 hinh thay thé duong day ludi trung,cao,si€u cao ap.

Khi day dan tai dién, giita cac day dat gan nhau va giita ddy v6i dat hinh thanh
nhirng ban cuc, két qua tao ra lcong suat phan khang Qc phong 1én dudng day. Voi
duong day cao ap (110-220KV) nhiéu khi hién twong nay c6 loi vi né bu lai lugng cong
suat Q ton that trén dién khang X cuia duong day, nhung lai rat nguy hiém & duong day
siéu cao ap dac biét khi khong tai va non tai, lam cho dién 4p cudi dudng day ting cao
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

vuot qua tri s6 cho phép.
Dién dan phan khang (B) xuét hién khi:

DPuong dy c6 tiét dién F < 70mm?2 (& cdp 110kV), tiét dién F <240mm?2 (ddi véi
cap dién ap 220kV)

So db thay thé duong day siéu cao ap ¢ d6 dai 1on (1> 240 km), dé tinh toan dugc
chinh xac duong day dugc chia ra lam nhiéu doan, mdi doan duogc thay thé bé“mg so dd
thong sb tap trung.

3 IX

e

jB1/2 ﬂ G1/2 G1/2 ﬁj j81/2
|
T T

Hinh 2.8 So do thay thé duong day cua dudng day trén khong, cap ngam.

Thanh phéjln dién din tac dung (G): xuat hién khi duong day trén khéng (U>
110kV), cap ngam (U>20kV)

Mo hinh thong sé rai:

b I
o = 'e)
I . o . I
Up Ux
O

Hinh 2.9 Mo hinh thong sb rai.

- MG& hinh thay thé may bién ap:
May bién 4p 3 pha 2 cudn day
Céc gia tri dd quy doi sang phia cao 4p, thudng ta di co:
Dién ap dinh mac: Udm cua cé hai cap dién ap
Cong suat dinh muc: Sdm
Thi nghiém ngén mach: APn, Un%.
Thi nghiém khong tai: AP0, 10%.

H¢ so bién ap: k

SVTH: Tran Hitu Loc-Phan Phii Toan-Ho Vit Anh Hoang  GVHD: Ts. Ha Pinh Trac  Trang 16



Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

W
= W

—_
[

(cao ap) (ha ap)
Hinh 2.10 M6 hinh thay thé MBA.

Céc thong s6 cia MBA 3 pha 2 cudn day:

Ta co:
l RB XB kl2 2
— N ()
L}
UI R U 2 Uz
0
XO k,; = U%/U,
Hinh 2.11 M6 hinh thay thé MBA 3 pha 2 cudn day.
U,% U2
Xg = — Q2
57100 " Sy, @
UZ
dm
‘= Y 0y (2.50)
0= 3qn ¢
_ 100 Ugp
0= 1o s (D
- Ry =72 — X2
Dién dan tac dung: APy = U3,,. G, — Gy, = %ﬁ (2.51)
Dién dan phan khang:
Do G, <<By, cho nén dong I, chi chay qua By,
_ _ IoSam __ 10%.Sqm 2.52
AQo = Ip Ugm = =22 = = (2.52)
Mit khée: AQy = U2, . By, > G, = -2&>m (2.53)
U%,,.100
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

- MBO hinh thay thé ciia phu tai:

Dé tinh toan trong cac mang dién can phai biét cic gia tri ciia phu tai. Nhitng dai
lwong cho sin c6 thé 1a cong suit tic dung, cong suit phan khang cia phu tai hoic dong
dién phu tai va hé sé cong suit cua chung. O ddy, ta nghién ciru vé phu tai lién quan dén
trao luu cong suit va 6n dinh. Piu quan trong 1a phai biét su thay d6i cuia cong suét tac
dung va cong suat phan khang theo dién ap. Cac loai phu tai thudng gip ¢ cac nut (Bus):
Pong co khong dong bo (50-70%), nhiét va anh sang (20-30%), dong co dong bod (5 -
10%).

Transmission JPinit + 1Qinit
System Bus

Hinh 2.12 M6 hinh thay thé cta phu tai.

Ca luong MVA va MVAR déu bang hang sb thuong ding dé nghién ctu trao luu
cong suat. S; = P, +jQ; (2.54)

Dong dién tai I trong truong hop nay dugce tinh: [ = % V(b — ) (2.55)
Khi nghién ciru 6n dinh néu lugng MVA va MVAr da biét va khong doi thi tong tro
tai duoc tinh nhu sau:

\' V|?
7=V _ I I.
I P-jQ

(2.56)

2.3. Cong cu phan tich, tinh toan
2.3.1. Gidi thigu phan mém DIgSILENT PowerFactory
a) Gioi thiéu chung:

Phan mém DIgSILENT PowerFactory (Digital SImuLation of Electrical
NeTworks) 1a mot phan mém mo phong, phan tich hé théng truyén tai va phan phéi dién
ning hang dau thé gidi. Pugc phat trién boi cong ty DIgSILENT GmbH cua Puc,
PowerFactory hd tro cac k¥ su dién trong viéc thiét ké, toi wu hoa va van hanh hé théng
dién mot cach hi¢u qua va an toan.

b) Cac tinh nang chinh:

- Mo phong hé thong truyén tai va phan phdi dién niang: Hd trg md phong cac
trang thai hé thong, phan tich qua trinh qué tai, ngan mach, phan tich on dinh tinh va
dong.

- Phan tich 6n dinh hé thong: Panh gia kha nang duy tri hoat dong ciia hé théng
khi gdp su c6 hodc thay doi tai.

- Quan ly dit liéu hé théng: Luu trit va xur 1y dit liéu hé thong dién, gitp viéc phan
tich va ra quyét dinh dé dang hon.
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

- T6i vu hoa van hanh: Ho trg cac phuong phép ti wu hoa dé giam thiéu ton that,
nang cao hiéu suét hé thong.

- Tich hop cac mo hinh thiét bi dién: Pap Umng cac yéu cAu mo phong phuc tap
ctia cac thiét bi nhu may blen ap, may phat, bo truyén dong,...

¢) Uu diém ctia phan mém DIgSILENT PowerFactory

- BG chinh xac cao: Cac mé hinh mo phong dugc cap nhat va xac thuc, dam bao
d6 chinh xac trong phan tich.

- Pa dang tinh nang: Phui hop cho nhiéu linh vuc nhu truyén tai, phan phdi, nha
may dién, hé thong phan phdi tich hop cac ngudn ning lugng tai tao.

- Giao dién dé str dung: Dé dang thao tac, tryc quan, phu hop cho ca nguoi méi
bat dau va chuyén gia.

- Hb tro phan tich nang cao: Cac module mé& rong gitp thuc hién cac phan tich
chuyén sau nhu phan tich 6n dinh, phén tich diéu khién.

d) Ung dung ctia phan mém

- Thiét ké va t6i wu hé théng dién

- Phan tich sy ¢ va danh gia do 6n dinh cua hé théng

- Quan Iy van hanh hé thong dién

- Nghién ciru cac giai phap tich hop ngudn ning luong tai tao

- Dao tao va nghién ctru khoa hoc trong linh vuc k¥ thuat dién
2.3.2. Giao dién phin mém DIgSILENT PowerFactory va chirc ning ciia mt sé
cong cu
a)Giao dién phan mém:

ms
L]

»o @
>

] E

Hinh 2.13 Giao dién ban dau DIgSILENT PowerFactory.

b) Thanh cong cu va chiic nang cua chung:
= adg B e FE Bobho o BE v &

& LD []mer ~ @%D%Dﬁr SET maes| o s=E

Hinh 2.14 Céc cong cu trén thanh cong cu.
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

¢) Céc thiét bi:
~ Bén phai man hinh 1a khu vuc chira cac thiét b can thiét khi m6 phong mot hé
thong dién, gom cac loai nhu:
- Khu vuc chtra c4c thiét bi dong ct, thanh gop, ...
— — «JoO A

— i

i
1] =

T E=

&

Hinh 2.15 Cac thiét bj dong cét va thanh gop.

- Khu vuc chira cac loai nguon phat: may phat dién xoay chiéu, pin luu tri, pin
mat tro1, may phat dién gio,....

e E O
& @6 ® DS
BOOZ 6 4

Hinh 2.16 Céc loai ngudn phat.

- Khu vuc chtra cac loai tai, duong day, may bién ap, cudn cam, tu dié€n, dién tro, ...
voE s
Db £ B2 M
L8 s o @
e 90 - &
Hinh 2.17 Cac loai tai, dudng dy, may bién ap, tu dién.
- Khu vuc chtra cac thiét bj chuyén doi, do ludong, bao vé,...

¥ oEEEe
@
¥

& @3
R o

i

[ I &=

¢+ & 5
Hinh 2.18 Céc thiét bi chuyén doi, do luong, bao vé.

d) Bao cdo dau ra:

Tai cong cu “Phan tich tinh toan dau ra”E3 c¢6 thé chon cac loai bao c4o nhur:

- Busbars/Terminals: Két qua chi tiét tai cac thanh cai, dau cuc (dién ap,...)
- Total System Summary: Tong hop toan bo hé théng (tong P, Q, ton that,...)
- Grid Summary: Ban tom tit dang bang cho toan bd mang luéi
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

- Complete System Report: Bao cdo chi tiét ddy du moi phan tir trong hé thong
- Edge Elements: Két qua trén cac phan tir két nbi nhu dudng day, cap...

- Relays: Két qua kiém tra ro-le bao vé

- Capacitor Placement: Phan tich vi tri tdi wu dat tu dién

- Feeder: Két qua theo nhanh/tuyén

- Check Control Conditions: Kiém tra di€u kién di€u khién c6 thoa man khong
Load Fow./Simulation

(" Busbars/Teminals

Total System Summary

DI

Grid Summary
Complete System Report
Edge Elements

Relays

Feeder

Check Control Conditions

5 208 NS TS I B Be L IS IS I B

Hinh 2.19 Céc loai bao céo dau ra.

Cong cy =1 “T61 da ctra s6 dau ra” trén thanh cong cu gitp hién cac thong tin dau
ra nhu bao thuc hién thanh cong, 161, canh bao, 101, két qua,...

0o

>JEFON

Hinh 2.20 Cira 56 bdo ddura.
2.3.3. Hwéng diin cai dit thong sé trong DIgSILENT PowerFactory
a) Cai dat thanh gop/nut: [2]

Chon cong cu * dé vé& cac nat trong ludi dién phan phdi. Sau khi chon nut, ta cai
dat nat béng cach nhép dap vao nut, dat tén cho thanh gép ¢ muc Name va dién ap dinh
mure cho thanh goép & muc Nominal Voltage. Cé thé thay do6i loai thanh gop/niit & muc
Usage.
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Dé tai: “Phdn tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham

gia cua nguon dién mat troi mdi nha.’

Terminal - LD Thang Binh'Terminal ElmTerm *
e [Tems o

Load Flow Type - Cancel

BEEL.

Zone bl s

- = Jump to ...
Cubicles

[ Out of Service

System Type AC - lsage

Phase Technology | ABC hd

i
Intemal Node

Mominal Voltage

Line-Line 0.38 kW

Line-Ground 02193531 kV

Protection
Optimal Power Flow

Reliabilty L

Tie Open Point Opt .

Description

Hinh 2.21 Cai dat thanh g6p/nut.

b) Cai dat day dan: [2]

Chon cong cu Iy dé mo phong day dan trong ludi dién. Sau khi v& duong day,
kich dtp vao dudng day dé thiét lap cac théng sb cua day din. Pat tén cho ddy dan &
muc Name, loai ddy dan & muc Type, s6 dudng diy song song & muc parallel Lines va
chiéu dai day & muyc Length of Line.

Line - LD Thang Binh'46/43/45 - 46/45/43/27 ElmLne

Name |46/49/45 - 46/49/45/27 K
Type w | = | Equipment Type Librany\ACT0 T
Teminal i w | = | LD Thang Binh"46/45/45Cub_3 46/49/45

Complete Short Circut Teminal j |+ | LD Thang Binh"46/43/45/27\Cub_4 46/49/45/27 .

AU

Zone Teminal i - ﬂ Jumpto ...
Area Terminal i - ﬂ

[ Out of Service
RMS-Simulation Number of Resulting Values
" ) = Rated Cument (act.) 0.2kA
EMT-Simulat paralel Lines 1 !
muiation Pos. Seq. Impedance, Z1  1.048226 Ohm
Faancies For. on. Restancn, A1 0323670
) ) oz. Seq. Resistance, . 7 Ohm
Optimal Power Fow Themal Rating ﬂll Pos. Seq. Reactance, X1 0.63543 Ohm
Reliability Length of Line 177 km Zero Seq. Resistance, R0 0. Ohm
) Zero Seq. Reactance, X0 0. Ohm
Generation Adequacy Derating Factor 1. Earth-Fault Curert lee 0.A
Tie Cpen Pairt Cpt. Earth Factor, Magnitude 03333333
Earth Factor, Angle 180. deg
Cable Sizing
Type of Line Crverhead Line
Description
Line Made!

' Lumped Parameter (Pl)
(" Distributed Parameter

Sections/Line Loads |

Hinh 2.22 Cai dit thong sé dudng day.
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Dé tai: “Phdn tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham

gia cua nguon dién mat troi mdi nha.’

s

Thiét lap loai duong day & muc Type thi ta cai dat tén loai ddy & muc Name, dién
ap dinh mirc & myc Rated Voltage, dong dién dinh mtrc & muc Rated Current, tan sd &
muc Nominal Frequency, cap hay duong day trén khong ¢ muc Cable/OHL va tro
khang, dién khang 1an luot & AC-Resistance R’(20°C) va Reactance X'.

Load Flow

VDEAIEC Short-Circuit

Complete Short-Cincuit

Line Type - Equipment Type Libran/\ACT0. TypLne

Name |AC?D
Rated Voltage 22 W
Rated Current 0.2 kA

MNominal Freguency |50. Hz

Hinh 2.23 Cai dit thong s6 loai day dn.

K

? 4
Cancel

ANSI Shart-Circuit Cable / OHL Overhead Line -

System Type AC - Phases i - Mumber of Meutrals ([0
DC Short Circut Parameters per Length 1,2-Sequence Parameters per Length Zero Sequence
RMS-Simlation AC-Resistance R(201C) [0471 Ohm/km AC-Resistance RO 0 OhmAm
EMT-Simulation ﬂ
Hamaonics/Power Qualty Reactance X 0.359 Ohm/km Reactance X0 0. OhmAm
Pratection
Reliability
Cable Sizing
Description

Chon loai vat liéu & muc Conductor Material va dung dan dudng diy ¢ muc

Susceptance B’.

Basic Data
Load Flow

VDE/IEC Short-Circuit

Complete Short-Cincuit
AMNS| Short-Circuit

DC Short-Circuit
RMS-Simulation
EMT-Simulation
HamonicsPower Quality

Protection

Reliability

Cable Sizing

Description

Parameters per Length 1.2-Sequence

Max. Operational Temperature |80 degC
=
AC-Resistance R'(20°C) D471 Ohm/km

Conductar Material

Parameters per Length 1,2-Sequence

Susceptance B* |3 uS/km

Conductance G° |0 uSAkm

Aluminium-Steel

Parameters per Length Zero Sequence

e

Susceptance BIY

—

Ins. Factor

uS/km

»

Hinh 2.24 Cai dat loai vat liéu va dung dan cua day dan.

¢) Cai dat may bién ap:[2]

oK
Cancel

Chon cong cu & dé cai dat may bién ap 2 cudn ddy. Ta dit tén & muc Name va
loai may bién ap & muc Type.
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Dé tai: “Phdn tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

2-Winding Transformer - LD Thang Binh\Chau Lam - B.Tri T.EImTr2

? >
General l Grounding./Neutral Conductor |
Load Flow Name |chau Lam - BT T
Cancel
WDE/IEC Short-Circuit Type w | = | Equipment Type Library’22/0.38 - 0.1M
Fi >
Complete Short-Circut HV-Side w | = | LD Thang Binh"46/144/8\Cub_2 46/144/8 ﬁ
ANS| Short-Circuit LW-Side w| = | | D Thang Binh“Chau Lam - B.Tri BUSCub_1 Chau Lam-B.Tr B Jump to ...

IEC 61363 Zone HV-Side - ﬂ
Area HV-Side - .

RM5-Simulation [ Out of Service

EMT-Simulation MNumber of Fip Connections
Hamonics/Power Quality P E e e L

Protection Themal Rating LA

Optimal Power Flow Rating Factor 1 Rated Power (act.) 0.1 MVA
State Estimation

Reliability Supplied Elements

Generation Adequacy |

Tie Open Point Cpt.

Description

Hinh 2.25 Cai dit may bién 4p.

Chon loai may bién &p & myc Type va cai dit cac thong so tén loai may bién ap,
sO pha, cong suat may bién ap, tan so, di€n ap céac phia, to noi day,...

2-Winding Transformer Type - Equipment Type Librany$22/0.38 - 0.1M. TypTr2

? x

Load Flow Technology |Three Phase Transformer j Cancel
WDE/IEC Short-Circuit Rated Power 0.1 MVA
Complete Short-Circuit Nominal Frequency 50. Hz
ANSI Short-Circuit Rated Voltage Vector Group
|EC 61363 HV-Side 22. kW HV-Side 0D =«

LV-Side 0.38 kv LV-Side YN =
RMS-Simiation Positive Sequence Impedance

o | | Phase Shit 1. *Ildeg

EMT-Simulation Reactance x1 0.036 pu.
Hamonics/Power Quality Resistance rl 0.0175 pu. Name Dynl
Protection

Fero Sequence Impedance ﬂ

Reactance x0 0.036 pu.
Relabilty Resistance r) 0.0175 pu.
Description

Hinh 2.26 Cai dit thong s loai may bién ap.
d) Cai dat phu tai: [2]

Chon cong cu ¥ dé mo phong tai tiéu thy, sau d6 kich dip vao tai dé thiét 1ap cac
thong sO nhu tén tai.
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Dé tai: “Phdn tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

General Load - LD Thang Binh\Binh Hoi.ElmLod

? *
: Name |Binh Hai
Load Fow Type b Cancel
Teminal w|= | LD Thang Binh“Binh Hoi BUS\Cub_2 Binh Hoi BUS
Figure »=
Complete Short-Circuit Zone ﬂ
e ﬂ Jumpto ...

Hinh 2.27 Cai dit tén tai.

O muc Load Flow ta chon ché do dau vao & muc Input Mode, loai tai can
bang/khong can bang, cong suat tac dung va hé s cong suat.

Basic Data General I.Advanced l K
Load Flow Input Mode hd Cancel

| Cored |
Balanced/Unbalanced | Balanced ﬂ Figure >
Complete Short-Circuit Operating Poirt Actual Values
Active Power 52.248 kW 52.248 kW e
Power Factor |E'.5411D35 |in|:|. ﬂ 0.9411085
Voltage l'li pu.
RMS-Simulation Sealing Factor . 1.
EMT-Simulation [¥ Adjusted by Load Scaling Zone Scaling Factor: 1.
Harmonics/Power Guality
Cptimal Power Flow

Hinh 2.28 Cai dit thong sd tai.

e) Cai dat ngudn phat: [2]
Trong pham vi d6 an nay thi xuat tuyén 472 Thiang Binh, Quang Nam nhan ngu6n
phat tir tram 110kV E152 va mot vai nguén dién mat troi ap mai.
Dé cai dat ngudn cap tir tram 110kV ta mo phong External Grid B sau d6 & muc
Load Flow ta chon loai Bus Type 1a SL.

Basic Data Bus Type 5L w

Load Flow Setpoint local -

Hinh 2.29 Ngudn cip dién cho xuét tuyén 472.

A s 3w A - N7 % 5 A b A [N ’ X \
Dé cai dit dién mit troi 4p mai, ta st dung cong cu + dé vao thu vién ¢ mau nha

may dién mat troi. Sau d6 vao muc Library Templates va chon nha may dién mat troi
co san sau do chinh stra cac thong s6 nhu cong suat dinh muc, hé s6 cong suat, cap dién
ap,... cho phu hop.
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Dé tai: “Phdn tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

B -LibranTemplates — O >
By B Qe v @ A 2
21 Project Templates MName Object modfied | Object modfied by | Contents

Ol Librany Templates
[ Busbar Systems

DFIG_WTG_5.0MW
DFIG_WTG_6.0MW
FullyRatedConverterW T [
FullyRatedConverter'WTC{ [
FullyRatedConverterWTC{ [
FullyRatedConverter'WTC|
FullyRatedConverter'WTE) [
FullyRatedConverter'WTE) [
FullyRatedConverter'WTC) [
FullyRatedConverterWTE) [
FullyRatedConverterW T [
| Photovoltai
|VariableRotorResistance!| -

J | >
= |14 | 4| »| M}, Fexble Data { Scales ', Basic Data /
Ln20 21 object(s) of 21 1 chject(s) selected Drag & Drop

-]

[=]1%

e R R

;

1]

1
o o w W W (%) (] (5] o o w W W
A A A i A R A A R R A =

o|dio|dog ciddo|d

| 07| 07| 7| ) ) | | o) o) vy |
L

%

H

Hinh 2.30 Tao nha may dién mat tro1 tur thu vién cua phén mém.

Sao chép nha may dién mat tro1 va dan vao man hinh vé ludi ta dugc nhu hinh
dudi day.

T Udﬂ:ﬁ;uzﬁ soooopn | B R P 0Nz Al @k ki SETF A8 @ & X
@H BESS-LDPP

f#a Doinac phan ap

Efa May che

[t Operation Scenaria
fifa _Backup_Com5Statsim
i taitang 20%

4 Operation Scenario LV(1 ) ;

4 Grids (1 active)
#: LD Thang Binh

PV Generator

Hinh 2.31 M6 hinh dién mat troi.

Sau khi da c6 nha may di¢n mat tro1 ta thiét 1ap cac thong s6 nhu tén, cong suat
dinh murc bi€u kién, h¢ s6 cong suat & muc Basic Data, va Load Flow.
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Dé tai: “Phdn tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham

s

gia cua nguon dién mat troi mdi nha.’

Static Generator - LD Thang Binh'PV Generator.ElmGenstat

General l Zero Sequence/Neutral Conductor ]

Eaﬂcgata
Load Fow Name |F“\-" Generator
VDE/IEC Short-Circuit Teminal | = | LD Thang Binh“\LV{1)\Cub_1 LWi(1)
Complete Short-Circuit Zone ﬂ
ANSI Short-Circuit Hrea ﬂ
IEC 61363 [ Out of Service
Technology | IPH ﬂ
RMS-5Simulation Category | Photovaltaic ﬂ
EMT-Simulation Number of
Harmonics/Power Guality parallel Machines ,17
Cptimal Power Flow
o Ratings
State Estmation Mominal Apparent Power ’DEi MWA
Fistabilty Power Facter lnssi
Generation Adequacy
Description Model | LD Thang Binh\Phatovoltaic System(15)

OK

Cancel

Figure »>

Jumpto ...

Pl

Hinh 2.32 Thiét 1ap céc thong sb cua dién mat troi ap mai.

2.3.4. Gidi thigu mét sé chirc ning tinh todn ciia DIgSILENT PowerFactory
a) Tinh toan trao luu cong suat (Load Flow) [2]

Viéc thyc hién tinh toan trao luu cong suét giup kiém tra ludi cé xay ra tinh trang
hé s cong suat thap, qua tai hay qua ap céc phan tu trén ludi hay khong tir d6 dua ra
cac bién phap khac phuc tinh trang qua tai hay qua ap trén ludi.

Dé tinh trao luu cong sudt ta nhan vao cong cu’J* Calculate Load Flow. Sau khi
xuat hién cura s6 dudi thi ta nhan vao Execute dé thuc hién mo6 phong.

Basic Options

Active Power Control
Advanced Options
teration Control

Qutputs

4| Load/Generation Scaling
Low Voltage Analysis

Advanced Simulation Options

Load Flow Calculation - Study Cases\BESS-LDPP\Load Flow Calculation.ComLdf

Calculation Method

¥ AC Load Flow, balanced, positive sequence
{” AL Load Flow, unbalanced, 3-phase (ABC)
" DC Load Flow {linear)

Reactive Power Cantrol
I~ Automatic Tap Adjust of Transformers
[ Automatic Shurt Adjustment

I Consider Reactive Power Limits

-

Temperature Dependency: Line/Cable Resistances
v _at20°C
(" ..at Maximum Operational Temperature

Load Options

[~ Consider Voltage Dependency of Loads

[ Feeder Load Scaling

[ Consider Coincidence of Low-Voltage Loads
Scaling Factor for

100. %

Night Storage Heaters

Hinh 2.33 Ctra s6 Calculation Load Flow.

Close

Cancel

4
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Dé tai: “Phdn tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

b) M6 phong mién thoi gian (Quasi-Dynamic Simulation) [2]

Phan mém DIgSILENT PowerFactory cho phép tinh toan chuyén dung dong tai
thay d6i theo thoi gian goi 13 Quasi-Dynamic. M6 phong st dung cac dinh tinh tham s6
dua trén thoi gian (gidy, phat, gio, ngdy,thiang, ndim) ma nguoi dung cai dat tir trude dé
thuc hién tinh toan.

Dé thyc hién mé phong theo mién thoi gian phai cap nhat dit tinh thoi gian (Time
Charactristic) cho ting thiét bi trong luéi.

| Static Generator - LD Thang Binh'Hien Tien PV.ElImGenstat

1| Basic Data General lAd\ranced ] Automatic Dispatch ] OK
| - ™ Reference Machine Local Voltage Controller Power Factor - Cancel

PR

VDE/IEC Short-Circuit Comesponding Bus Type: PQ
i Figure =
Complete Short Circuit Extemal Secondary Contraoller
ANS! Short-Circut Extemnal Station Controller ﬂ_| o
Dispatch Capability Curve
IEC 61363
Input Mode P. cosiphi) - J pratx
4 nnag 1.21
i 24 RALA - B -
RMS-Simulation Active Power 12 - (0.0pr0.82)
i Add Global Characteristic LN -
) ) Power Factor 1. L
|| EMT-Simulation Add Project Characteristic > Time Characteristic ...

Hamonics.Power Guality L Edit Characteristic(s) ... Profile Characteristic ...
Optimal Power Flow : Delete Characteristic(s) .. Scalar Value ...
State Estimation 1. [ One Dimension - Vector ...

- Prim. Frequency Bias |0. MW./Hz Twa Dimension - Matrix ...
Reliability

Characteristic from File ...
Generation Adequacy Reactive Power Operational Limits
Description Capability Curve w = | stem_0.4kV_0.5MVAN\Librany\PV System
Scaling Factor (min.) 100. e
Scaling Factor (max.) 100. %

Hinh 2.34 Cai dit dat tinh thoi gian cho cc phan tir

Ta nhén vao biéu tuong g dé tao dat tinh thoi gian moi va tién hanh thiét lap dat
tinh thoi gian.

8 3 He2Q@asws d 4 ¢ H Lk
= L4 Cheractesstics ﬂ | Time Characteristic - Characteristics\ Time Characteristic(2).ChaTime *
= Scale |
R - i Pameter  [EENSECETTE
Sl Mvar Lt Curves [1| Dagram Data Scurce Table -
¥ g€ Outages il
G Running Arangemerts o Recurence r’m
=8 Themnal Ratings L
SN Scrpts Ll Resobtion Monutes v| SepSie 15
R b i Trgger | .. BESSLOPP\Set Study Time
4 S0 User Defined Models
% 54 Network Model I —
% cify Operation Scenarios H Valoes
+ 5¥ Study Cases H ~—r
¥ 3 Settings L) ’::! »':h ﬂ
T2 Versons L 00:15h 0
# T3 SSRIEEE-Frst Benchmark 8 00:30h 0
% T3 TEST I 00.45h 0
% T3 THANG BINH 01-:00h 0]
% T3 THANG BINH() [l 0115h 0]
3 T THANG BINHR) H Sn 5
# @3 THANG BINH(3) il 01 45h 0
%) @3 THANG BINH GNAM H e - -
3 T8 Transmsson_Example o 4 »
+ &3 Wind Fam
© T rheo [ Usage [Raven® =]
+ T3 1BINH
% () IEC 60909 Examples Approxmation | Nane =l
% ) 1EC 60909 Examplea(l) Currenrt Value 0
# ) I1EC 60509 Examples(2) il
1 Recycle Bn Status OK

Hinh 2.35 Thiét 1ap dat tinh thoi gian
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Dé tai: “Phdn tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

Tiép theo ta thuc hién chon kiéu mé phong = roi chon muc Quasi-Dynamic
Simulation. Nhan nut » trén thanh cong cy, xuat hién ctra s6 dudi day.

Tai muc Load Flow chon AC Load Flow, balanced, positive sequence.
Tai muc Time period, chon Complete Day.

Tai muc Step Size, chon Unit tuy thudc vao do phan giai cuia ddc tinh thot gian ta
c0, thong thuong 1a gio (Hours) hodc phat (Minutes).

Dé tinh toan nhan Execute.

~J
x

Quasi-Dynamic Simulation - Study Cases\BESS-LDPP\Cuasi-Dynamic Simulation.Com5tatsim

Maintenance ' AC Load Flow, balanced. positive sequence

!

(" AC Load Flow, unbalanced, 3phase (ABC) -
" DC Load Flow (inear) Cancel
Settings ﬂ ... DPP%Load Aow Calculation

Time period

* Complete Day

" Complete Month

" Complete Year

" User defined time range

Day [V1205 = =

Step Size

Step |30 Unit Minutes -

Results w| = | . es\BESS-LOPP\Quasi-Dynamic Simulation AC

Hinh 2.36 Cira s6 thiét 1ap mo phong theo mién thoi gian.

Pé hién thi dugc két qua mo phong, ta thyuc hién cac bude nhu sau:

Sau khi chay tinh toan xong, nhan vao biéu twong Create Subplot B

SubPlot - Quasi-Dynamic Simulation VisPlet * ? X
y-fuis MName |Ouasi-Dynamic Simulation
x-Auis Scale

) Cancel

Advanced v Use local Axis Scale
Define Results
Limits Log. Auto Scale
Maximum |1. {* Linear (* Off Filter_
" Log. " On
Minimum |0
" Online Expot...

Adapt Scale

* On Offset 0.

€ Off [ Show Deviation from Offset

Automatic

¥ Colour [~ Line Style ™ Line Width Set now
Shown Results ﬂ ... DPPYQuasi-Dynamic Simulation AC
Curves:

Resutt File Element Variable |Colour | Style Width | Varable D... | Nor
EimRes |...
»1 W: ——[—us5 A|

Hinh 2.37 Thiét 1ap phan tir can xuat két qua.
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham

s

gia cua nguon dién mat troi mdi nha.’

Muc Element, chon thiét bi cAn hién thi.

Muyc Variable, chon gia tri can hién thi.

- Gi4 tri hién thi can phai thiét 1ap define trudc bang cach click chudt phai vao

phan tir can két qua va chon Results for Quasi-Dynamic Simulation.

=1

- Edit Data ...
. CQuy Huong 2 T
1 Edit and Browse Data ... — =
Jump to next page _@_
Show Detailed Graphic of Mode
Isolate (with Earthing) S
Define -] Short-Circuit Event ...
} Add to ’ Results for RMS/EMT Simulation .
Show * Results for Harmonic Load Flow ...
Path b Results for Frequency Sweep ...
Calculate N Results for Cuasi-Dynarnic Simulation ...
Cutput Data * Mutual Data ...

Hinh 2.38 Pinh nghia phan tir trong ludi dién.

- Sau do6 chon cac thong s6 can xem nhu dién ap, cong suat, tan so,...
AC Quassi Dyevmme Sierndid e

Vatabie Set Cumenty, Votages and Powers hd

Vartalde Name

s Nava TR o
¥ Deplay A

Avataie \(srabren Sebacted Yanabies

ST

g

i EEEEREE]

=

I | = T 1T Tosenl 1 =1 D ShEa ELNE . TL-:Tr: 1 1
Hinh 2.39 Lya chon cac thong so can két qua.

Chon mau cua duong dd thi, nhan nut OK.
2.4. Kétluan
Vé co s6 1y thuyét tinh toan lwéi dién phan phdi

S

NI R S e

Céac phuong phap sb hoc duoc nghién ciru trong chuong bao gdm phuong phap
gian doan, phuong phap Euler,phuong phap Euler cai tién, phuong phap trao luu cong
suat, phuong phap Newton-Raphson di cho thdy tim quan trong trong viéc giai quyét
céc bai toan phtrc tap trong hé thong dién. Mdi phuong phap déu cé nhiing vu diém va

han ché riéng.
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

Vé mé hinh héa cac phan tir hé thong dién
Viéc xay dung mo hinh todn hoc chinh xac cho cac phan tir chinh cia hé thong
dién la nén tdng quan trong cho moi phan tich:
~ M6 hinh duong dy truyén tai: da duoc trinh bay tir mé hinh © don gian dén cac
mo hinh phtrc tap hon, cho phép mo6 phdng chinh xac céc dac tinh di¢n cua dudng day
trong cac diéu ki¢n van hanh khac nhau.
- Mo hinh méy bién ap: duoc xdy dung vé6i day du cac thong sd nhu dién trd, dién
khang, ton hao va céc dac tinh phi tuyén, dam bdo dg chinh xac trong mo phong.
- Mo hinh tai dién: da dugc phat trién véi nhiéu dang khac nhau (tai khong doi, tai
phu thudc dién ap, tdi dong) nham phan anh ding ban chat cia cac loai tai trong thyc teé.
Vé phan mém PowerFactory
Phan mém PowerFactory da dugc gidi thi¢u nhu mot cong cu manh mé va chuyén
nghiép trong phan tich hé thong dién. V61 giao dién than thién, thu vién phong phu cac
mo hinh thiét bi va kha nang moé phong da dang, PowerFactory da chiing minh dugc vai
trd quan trong trong viéc:
- Phan tich ché do xac 1ap va qua do6 cta hé thong dién.
- Tinh todn phan b6 cong suat va dién ap.
Nghién ctru 6n dinh h¢ thong dién.
Thiét ké va van hanh h¢ thong di€n hiéu qua.
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

Chuong 3: PHAN TiCH VA PE XUAT GIAI PHAP NANG CAO HIEU
QUA VAN HANH LUOI BPIEN THANG BINH, QUANG NAM KHI CO
SU THAM GIA CUA CAC NGUON PIEN MAT TROI MAI NHA

3.1. M@t s6 quy dinh vé tin s6 va dién 4p trong h¢ thong dién phan phdi

Cin cir theo Piéu 4 ciia Thong tu 39/2015/TT-BCT:

Tan sb danh dinh trong hé théng dién qubc gia 1a 50Hz. Trong diéu kién binh
thuong, tan sd hé thdng dién duogc dao dong trong pham vi+0,2 Hz so véi tdn s6 danh
dinh. Trong truong hop hé théng dién chua 6n dinh, tan sb hé théng dién dugc dao dong
trong pham vi +0,5 Hz so véi tan s6 danh dinh.

Cin ctr theo Diéu 5 cua thong tu 39/2015/TT-BCT:

1. Céc cép dién ap danh dinh trong hé thng dién phan phdi:

Céc cap dién ap danh dinh trong hé thong dién phan phéi bao gdm 110 kV, 35 kV,
22 kV, 15kV,10kV, 06 kV va 0,4 kV.

2. Trong ché do van hanh binh thuong dién 4p van hanh cho phép tai diém dau ndi
dugc phép dao dong so véi dign ap danh dinh nhu sau:

a) Tai diém dau ndi voi Khach hang sir dung dién 1a + 05 %;

b) Tai diém dau ndi v6i nha may dién 1a + 10% va - 05 %;

¢) Trudong hop nha may dién va khach sir dung dién déu ndi vao cting mot thanh
céi trén ludi dién phan phdi thi dién 4p tai diém déu ndi do Pon vi phan phdi dién quan
1y van hanh ludi dién khu vuc quyét dinh dam bao phu hop voi yéu cau ky thuat van
hanh ludi dién phan phdi va dam bao chét luong dién ap cho khach hang sir dung dién.

3. Trong ché do su c¢b don 1é hoic trong qua trinh khéi phuc van hanh 6n dinh sau
su ¢d, cho phép murc dao dong dién ap tai diém diu ndi véi Khach hang st dung dién b1
anh hudng truc tiép do su ¢b trong khoang + 05 % va - 10 % so véi dién 4p danh dinh.

4. Trong ché do su c¢d nghiém trong hé théng dién truyén tai hoac khoi phuc su cd,
cho phép mirc dao dong dién ap trong khoang + 10 % so voi dién ap danh dinh.

3.2. XAy dung mé hinh mé phéng lu6i dién phan phéi 22kV, xuit tuyén 472 TBA
110kV (E152) Thang Binh, Quang Nam
3.2.1. Dit liéu thuc té
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Dé tai: “Phdn tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mai nha.”’

Céc hé thdng dién mit troi mai nha dang ndi ludi duong diy 472 Thing Binh:

Bang 3.1 Cac hé thong pin mat troi mai nha hién co.

Pin Cong
TT | Tén dién mit trdi méi nha Loai Sé lwong | CS/tm | Suat
(kWp)
1 | Congty TNHH NL Pong Canadian 2298 0.435 999.63
Duong
2 | Cong ty CP Mit troi Dat Risen 2044 0.445 909.58
Quang
3 | Cong ty CP Mat troi Toan Risen 2055 0.445 | 914.475
Thanh
4 | Cong ty CP Mat troi Thién Risen 2079 0.44 914.76
Thanh
5 | Coéng ty TNHH SX va TM Trina 2754 0.45 1239.3
Hién Tién
6 | Congty TNHH MTV Canadian 450 0.445 200
DaNa Smart

Do thi burc xa mat troi trong ngay:
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Hinh 3.1 Db thi blrc xa mat trdi trong ngay (%).
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Dé tai: “Phdn tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

Do thi phu tai trong ngay:
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Hinh 3.2 Do thi phu tai Xuét tuyén 472.

3.3. Tinh toan cac chi tiéu van hanh
3.3.1. Dién ap

Danh gia tri s dién ap tai cac nat trong ludi phan phdi xudt tuyén 472 Thing Binh,
Quéang Nam tai cac thoi diém tai cuc tiéu (2h), tai cuc dai (18h), birc xa mat troi dat dinh
(12h).

- Dién ap tai cac nut 22 kV:

1.02
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==e=—Phuy tai cuc dai (18h) ==e=Phu tai cuc tiéu (2h) Dién mat troi mai nha cuc dai (12h)

Hinh 3.3 Biéu dd dién 4p cac nit 22 kV (a).
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Dé tai: “Phdn tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”
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==e==Phy tai cyc dai (18h) =====Phuy tai cyc tiéu (2h) bién mat troi mai nha cuc dai (12h)

Hinh 3.4 Biéu d dién 4p cac nit 22 kV (b).

Tir 2 biéu d6 hinh 3.3 va 3.4 nhom tac gia nhan thay dién ap tai cac nat 22kV c6
xu hudng giam dan vé phia cudi ngudn. Pién ap tai cac nat & nhanh 62 va 46/49 ting
vao thoi diém birc xa mat troi dat cuc dai do c6 dién mit trdi mai nha dau ndi xen k&
vo1 cac TBA phu tai. Tri s6 dién ap chénh 1€ch cuc dai so voi dién ap dinh mirc tai cac
thoi diém la:

Bang 3.2 Tri s6 dién ap chénh léch so voi dién ap dinh mirc céc gid trong ngay

Thoi diém Tri s6 dién ap
Tai cuc dai (18h) 0.976pu — 21.472kV
Tai cyc tiéu (2h) 1.014pu — 22.308kV
Btrc xa mat troi cuc dai (12h) 1.009pu — 22.198kV

Dién ap tai cac nut 22kV & cac thoi diém trén déu nam trong gii han cho phép
+5% theo quy dinh.

- Dién ap tai cdc nat 0.38 kV:

1.013 1014

1.02
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==t==Phy tai cuc dai (18h) ==e==Phu tai cuc tiéu (2h) bién mat troi mai nha cyuc dai (12h)

Hinh 3.5 Bi€¢u do dién ap céc nat 0.38 kV (a).
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Dé tai: “Phdn tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mai nha.”’

1.02
1.014
1.013 1.013 1.013 1.013 1.013 1.013 1.013 1.013 1.013
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1.01 )
1 1 1 1.001 1

1

0.99

0.981 0.981
0.98 0.98 0.97 0.98

0.979

=== Phuy tai cuc dai (18h) ==e==Phuy tai cyc tiéu (2h) ==*==Dién mit trdi mai nha cuc dai (12h)

Hinh 3.6 Biéu db dién 4p cac nat 0.38 kV (b).
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==e==Phy tai cyc dai (18h) ====Phuy tai cyc tiéu (2h) ====Di¢n mat troi mai nha cyc dai (12h)

Hinh 3.7 Biéu do dién ap cac nat 0.38 kV (c).
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Dé tai: “Phdn tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

1.02
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==t==Phuy tai cyc dai (18h) ==e==Phu tai cuc tiéu (2h) Dién mat troi mai nha cuc dai (12h)
Hinh 3.8 Biéu d dién 4p cac nat 0.38 (d).

Tir cac biéu d6 hinh 3.5 dén 3.8 ta nhan thiy dién 4p tai cac nat 0.38kV c6 xu
huéng giam dan vé phia cubi nguon. Pién ap tai cac nat c6 lap dit PMTMN nhu Hién
Tién, Déng Duong, DaNa Smax, Thién Thanh, Toan Thanh, Pt Quang co6 sy chénh
1éch 16n khi birc xa mit troi cuc dai. Tai thoi diém tai cuu dai, cac nht M§ Tra 2, T Tra,
Ta Tra 2, Puc An, Ptitc An 2, Linh Cang 1, Phudéc Ha, Bom Gia Hoi, Binh Héi, Binh
Phung 2, Binh Phung 3, Binh Xa 3, Bom Binh X4, 02-47, Co Binh 2, Xuan An 2, Xuan
An 1, Xuan An 3, Chau Lam 2, Xuan Thai T4y, Pong Tién, Vinh Huy, Vinh Huy 2,
Bom Vinh Nam, Bom Chau Lam, Chau Lam — Binh Tri, Binh Lanh 5, Cao Ngan,
B.Lanh T4, B@)ng Lén 3, T2 B.Lanh, Binh Lanh 3 ¢4 tri s6 dién ap nho hon 0.97pu so
v6i gié tri dién ap dinh mic 1a 1pu nhung van nam trong gidi han cho phép 1a +5%.
3.3.2. Ton thit céng suit

Nhom téc gia tinh toan ton that cong suét tai cac thoi diém phu tai cuc dai (18h),
phu tai cyc tiéu (2h), birc xa mit troi dat dinh (12h).

1400

1173.14
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400 340.3
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95  -96.94 49.45
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-200
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Hinh 3.9 Tén thét cong suét cua ludi dién hién tai.
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

Nhan xét:

Ttr biéu do nhom tac gia thdy c6 mot lugng cong suat phan khang 96.94 kV Ar phat
1€n luoi tai thot diém tai cyc ti€u va cac tai ¢6 hé s6 cong suat thap nén ¢ thoi diém tai
cuc dai ton that cong suat phan khang Ién dén 1173.14 kVAr.

3.4. Tinh toan cac chi tiéu vin hanh sau khi lwéi dién phat trién tir niim 2026 dén
2030

Gia dinh sau 4 nam tir 2026 dén 2030 phu tai phat trién 20%, dién mat trdi ting
thém 30% so vdi cong suat phu tdi. Xay dung thém cac ngudn dién mat tré1 mai nha &

cac vi tri va cong suat nhu sau:

Béang 3.3 H¢ théng dién mat tro1 mai nha moi lép dat.

Pin Cong
T Vi tri Iip dit Loai S5 | CS/thm | suat
luong (kWp)
1 UB Binh Phu Jinko 389 0.6 228
2 CCN Binh An Phu Jinko 1150 0.6 690
3 UB Binh Chanh Jinko 500 0.6 300
4 UB Binh Tri Jinko 389 0.6 228
5 | Gach Tuynen T.Phudc Jinko 1350 0.6 810

3.4.1. Cong sudt phadt ciia TBA 110kV Théng Binh dén xudt tuyén 472
Nhom tac gia thuc hién mo phong cong suat phat trong mot ngay tir tram bién ap
110kV Thing Binh dén xuit tuyén 472.

B000DO == ——— e e e e e e e e e ISP LGRS A

142 0x 092400 140600 W00
— 18 Powes Flow, Reacive Power b v

18 Pawer Flow, Actiee Fowes In kW

Hinh 3.17 D6 thi phu tai xuit tuyén 472 khi ludi ting trudng.
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Dé tai: “Phdn tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

Mo phoéng cho thdy cong sudt tir tram bién ap 110kV E152 phat vao xut tuyén
472 thoi diém gio dién thap diém (2h) 12 1758.273 kW va cong suat phat vao thoi diém
gid dién cao diém (18h) 1a 7565.908 kW. Mirc chénh léch giira hai thoi diém 1én dén
430%.

3.4.2. Dién ap

Nhom tac gia tién hanh danh gia dién 4p tai cac nat trong lu6i phan phéi xuit tuyén
472 Thang Binh, Quang Nam sau khi ludi dién phat trién. Thyc hién mé phong dién ap
tai cac nat 22 kV va 0.38 kV tai cac thoi diém phu tai cuc dai (18h), cuc tiéu (2h), buc
xa mat tro1 dat cuc dai (12h).

- Dién ap tai cac nut 22 kV:
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Hinh 3.10 Biéu do di¢n ap tai cac nut 22 kV khi ludi phat trién (a).
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=== Phuy tai cuc dai (18h) ==e==Phu tai cuc tiéu (2h)

Dién mat troi mai nha cuc dai (12h)

Hinh 3.11 Biéu d6 dién ap tai cac nut 22 kV sau khi ludi ting truong (b).

Tir 2 biéu d6 hinh 3.10 va 3.11 ta dién 4p tai cac nit 22kV ¢6 xu hudng giam dan
vé phia cudi nguén. Dié¢n ap tai cac nat 22kV tai thoi diém tai cuc dai sau khi luéi tang
truong thap hon khoang 0.22kV so véi ludi ban dau. Tri s6 dién ap chénh léch t6i da so
v6i dién ap dinh muc tai cac thoi diém la:
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Dé tai: “Phdn tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

Bang 3.4 Tri s6 dién ap chénh léch so voi dién ap dinh mirc cac gid trong ngay

Thoi diém Murc chénh Iéch so vdi dién ap dinh mic 22kV
Tai cuc dai (18h) 0.966pu — 21.252kV
Tai cyc tiéu (2h) 1.013pu — 22.242kV
Btrc xa mat troi cyc dai (12h) 1.008pu — 22.176kV

Dién ap tai cac nut 22kV & cac thoi diém trén déu nam trong gidi han cho phép
+5% theo quy dinh.

- Dién ép tai cac nut 0.38 kV:
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==e==Phy tai cyc dai (18h) ==e==Phuy tai cuc tiéu (2h) Dién mat troi mai nha cuc dai (12h)

Hinh 3.12 Biéu db dién 4p tai cac nut 0.38 kV sau khi ludi phat trién (a).
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==e==Phy tai cyc dai (18h) ==e==Phu tai cyc ti€u (2h) bién mat troi mai nha cuc dai (12h)

Hinh 3.13 Biéu db dién 4p tai cac nut 0.38 kV sau khi ludi phat trién (b).
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Dé tai: “Phdn tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”
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==e==Phy tai cuc dai (18h) ==e==Phu tai cuc tiéu (2h) ====Di¢n mat troi mai nha cuc dai (12h)

Hinh 3.14 Biéu d dién 4p tai cac nat 0.38 kV sau khi luéi phat trién (c).
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=== Phuy tai cuc dai (18h) ==e==Phuy tai cuc tiéu (2h) ==*==Dién mit troi mai nha cuc dai (12h)
Hinh 3.15 Biéu db dién 4p tai cac nut 0.38 kV sau khi luéi phat trién (d).

Két qua mo phong dién ap tai cac nat cia ludi dién sau ting truong cho thiy & gio
dién cao diém dién ap tai cac nat 0.38 kV nhu Vinh Huy 2, Xuan Thai Tay, Pong Lén
3, Binh Lanh 3, T2 B.Lanh c¢6 mic dién ap thap hon 0.95pu vuot qua gidi han cho phép
+5% theo Diéu 5 ctia thong tu 39/2015/TT-BCT. Dién ap tai cac nat c6 lip dat DPMTMN
c6 xu hudng tang.
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Dé tai: “Phdn tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

3.4.3. Ton thit céng suit

Nhom tac gia tinh toan ton that cong suét tai cac thoi diém phu tai cuc dai (18h),
phu tai cuc ti€u (2h), buc xa mat troi dat dinh (12h).

2000

1788.85
1500
1000
483.38
200 276.52
13.49 _5888 48.75 -
0 [ |
2h 12h 18h

-500

mP (kW) mQ(kVAr)
Hinh 3.16 Ton that cong suat cua ludi dién sau ting trudng.

Tir biéu d0 ta thay cac tai c6 hé sb cong suét thap nén & thoi diém tai cuc dai tén
that cong suat phan khang 1én dén 1788.85 kVAr.
3.4.4. Khd nang tdi ciia 2 mdy bién dp T1, T2 tram bién dp 110kV Thing Binh, Quing
Nam

Thuc hién mé phong mic mang tai ctia hai may bién ap T1, T2 trong mot ngay &
thoi dieém sau khi ludi tang trudng:
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Hinh 3.18 Mirc mang tai ciia may bién ap T1, T2 tram bién ap 110kV Thang Binh
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

Két qua md phong tir hinh cho thdy hai may bién 4p T1,T2 tram bién ap 110kV
Thing Binh qua tai 100.054% tir 17h30 dén 18h, qua tai 103.876% tir 18h dén 18h30 va
100.356% tir 18h30 dén 19h. Mic di mirc qua tai khong 16n va thoi gian ngan (1 gio 30
phut), nhung néu xay ra lién tuc hang ngay, s& anh huéng dén tudi tho cach dién va thiét
bi phu trg. C6 thé giy nong 16i may, tang ton that dién ning va giam hiéu suat van hanh.
3.5. D@ xuit giai phap ning cao hiéu qua van hanh va so sinh két qua

Qua céac phén tich trén, nhan thiy sau khi ludi ting trudng dan dén qua tai tram
bién ap 110kV, dién 4p & mot s6 nit bi giam thap, ton thit cong suat ting, lang phi cong
suét tir dién mat troi mai nha,... Vay nén dé cai thién hon vé chat luong dién nang ta ap
dung mot s giai phap.

3.5.1. H¢ thong luu triv ning lwong
a) Gioi thi¢u chung

Hé théng pin luu trit ndng lugng cho phép luu trir dién nang duoc 13y tir cac ngudn
nang lugng tai tao nhu ndng lugng mat tro1 hodc gi6 cho muc dich sir dung sau. Hé
théng pin luu trir ning luong dong vai trd quan trong trong viéc dam bao kha ning cung
cap nang luong phi hop cho céc tién ich, doanh nghiép va ho gia dinh. N6 tich hop lién
mach véi cac h¢ théng nang lugng tai tao, nang cao d6 tin cdy va hi€u qua cua cac hé
thong nay. Hé thong p1n luu trit nang lugng l1a mot yeu t6 gop phan giam thiéu cac bién
dong trong viéc cung cap nang luong, cung cap ngudn dién ning on dinh va chéng lai
gian doan kha ning cung cip ning luong cua cac ludi dién khong on dinh.

- Loi luu trir dién: cua BESS thuong st dung cong nghé pin Lithium hodc
Vanadium, déu 1a nhitng cong nghé luu trix néng lugng tot nhat hién nay.

- V& to chirc: BESS thu’o*ng duoc bd tri theo dang mo-dun (sap xép trén céc
Container/ Box). C6 thé van chuyén dé dang, linh hoat dap tmg nhu cau cong suat cuc
b, ciing nhu van tai dén nhing dia diém can cung cép ning luong.

The
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]

Hinh 3.19 M6 hinh mot hé théng PV/pin luu trit ndi luéi.

b) Vai trd cta hé thdng pin luu trit
- Tich hop nang luong tai tao:
Hé thong pin luu trit ning luong luu trit ning lwong du duoc tao ra tir cic ngudn
nang lugng tai tao nhu gi6 va mat troi. Nang luong dugc luu trit ndy s€ dugc xa khi nhu
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

cau str dung vugt qua mic san xuat. Cong nghé nay déng mot vai tro quan trong trong
V1ec tich hop nang lu:orng tai tao vao ludi dién giup giai quyét sy mat can bang cung ciu
vbn c6 ciia cac ngudn ning luong tai tao khong lién tuc.

- On dinh ludi dién:

Hé thdng pin luu trit nang lugng gép phan on dinh ludi dién bang cach luu trir
nang luong du trong thoi diém san xuat nhidu nang luong va xa khi nhu cau sir dung
tang cao. Tinh ning nay cho phép Hé thng pin luu trit ning luong giam dang ké truong
hop mét dién va dam bao cung cép dién 6n dinh hon, dic biét 1a trong diéu kién thoi tiét
khic nghiét.

¢) Nguyén li cia cac hinh thire luu trit dién
- Két hop véi dién luéi:

Heé théng pin luu trit s& luu trir nang luong o thoi diém dién thap diém, khi do6 gia
dién thép nhat va sit dung vao thoi diém dién cao diém lac ma gia dién cao nhat. Luong
dién st dung twong duong voi luong dién da luu trit. Phuong phap nay giup tiét kiém
tién dién va giam thiét hai gay ra khi mét dién vao gio cao diém.

- Két hop véi ning lugng tai tao:

Hé théng pin luu trit s& luu trir ngudn dién du thira dé st dung vao nhiing thoi gian
khac nham han ché phai st dung dén dién ludi, giup tiét kiém tién dién, tranh lang phi
nang luong,... Vi du: budi t6i/ khong ¢ nang (ddi véi dién mat troi); troi lang gio (doi
v6i dién gio),... Ngoai ra, day ciing 1a giai phap dé kiém soat ngudn dién, khong phat
dién 1én ludi khi luéi dd qua tai theo yéu cau caa EVN.

- Két hop tinh co dong :

Hé thong BESS c6 thé dé dang thay d6i cong suét, dung lugng hodc van chuyén

dén 1ap dit ¢ dia diém khac theo yéu cau, giai quyét duoc tinh trang qua tai cuc bo.

3.5.2. Ap dung hé thong pin lwu triv cho xudt tuyén 472 tram bién dp 110kV Thing
Binh, Qudang nam
Ta lap dat hé thong BESS tai 2 nut Hién Tién va Gach Tuynen T.Phudc véi thong
s6 nhu sau:
Bang 3.5 Thong s6 hé thong pin luu trit dugc lap dat[5].

Vi tri Hién Tién Gach Tuynen T.Phudc
Cong suit dinh mirc cua pin 4014,08kWh 2007,04kWh
Cong suit dinh mirc 2MW IMW
Dién ap dinh muc 400V (320V —460V)
Loai pin LiFePO4(LFP)
Cong suit dau vao t6i da 2400kW 1200kW
Dién 4p dinh muc cua pin 716.8V 716.8V
Toc dd sac va xa dinh mirc 0.5C 0.5C
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

a) Thoi gian sac va xa ciia hé théng BESS:
Tinh toan luong cong suat du thira cia hé théng dién mat trdi mai nha Hién Tién

1.2
1.0416  1.034 10416
1 09672 0992 10168 0992 (9548

0.8
0.6

0.4

0.2155 0.2155 0.2155 0.2155 0.2155 0.202 0.1925 0.1925

0.2

0

10h 10h30 11h 11h30 12h 12h30 13h 13h30

San lugng dién mat troi (MW) Cong sut tiéu thy (MW)

Hinh 3.20 San luong dién ctia dién mat trd1 mai nha Hién Tién va mic st dung

cua tai Hién Tién.

Dién nang thura (kWh):
Bang 3.6 Pién ning thira ctia hé théng PMTMN Hién Tién.
10h = 11h | 11h = 12h | 12h + 13h | 13h = 14h | 14h + 15h
Hién Tién 768.1 817.7 841.05 780.9 609.5
Hién Tién (sau 725.8 775.4 799.7 742 .4 570.2
tdng trudong)

Déi voi hé thong BESS tai Hién Tién ta sac vao thoi diém lugng cong suét phat tir
hé théng di€én mat tro1 mai nha Hién Tién, ta c6 thoi gian sac tir 10h dén 14h va thoi
gian xa tr 17h30 dén 20h30 nhu sau:

Bang 3.7 Thoi gian va dung luong sac cta hé thong pin luu trit ¢ thoi diém hién tai.

Thoi gian sac (h)
10h = 11h 11h = 12h 12h = 13h 13h = 14h
Dién nang 765 815 840 780
(kWh)

Bang 3.8 Thoi gian va dung luong sac cta hé thong pin luu trit
thoi diém sau khi ludi tang truong..

Thoi gian sac (h)

10h = 11h

11h = 12h

12h = 13h

13h =+ 14h

14h = 15h

bi¢n nang
(kWh)

600

700

700

700

500
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

Bang 3.9 Thoi gian sac ctia hé thong pin lwu trit tai Hién Tién.

Thoi gian xa (h)
17h30 = 18h 18h =+ 19h 19h = 20h
Dién nang (kWh) 1200 1400 1200

Vi hé thong BESS tai Gach T.Phudc ta sac vao gio thip diém va xa vao gio cao
diem.
Bang 3.10 Thoi gian sac xa ctia hé théng pin luu trit tai nit Gach Tuynen T.Phudc.

Thoi gian sac (h) Thoi gian x4 (h)
23h+2h | 2h+3h 17h30 = 18h | 18h =+ 19h | 19h =+ 20h
Dién nang 500 100 600 700 600
(kWh)

Téng dién ndng sac/xa cua 2 h¢ théng BESS Hién Tién va Gach T.Phuéc lan luot
14 3.2MW va 1.6MW chiém 80% dung lugng pin ciia 2 hé thong.

b) M6 phong do thi cong suat phét tai cac thoi diém:
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Hinh 3.21 D6 thi phu tai xuit tuyén 472 khi ludi ting trudng
va ap dung hé thong pin luu trit.
Mo phong cho thay cong suét tir tram bién 4p 110kV E152 phét vao xuat tuyén

472 thoi diém gio dién thap diém (3h) 1a 1758.183 kW va cong sut phat cuc dai lac
16h30 1 6892.829 kW. Miic chénh 1éch 1a 390%.

c) bién ap tai cac nut trong ludi phan phdi xuat tuyén 472 Thang Binh, Quang Nam
tai thoi diém sau khi ludi phat trién va c6 sy tham gia ctia hé thong BESS. Nhom tac gia
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Dé tai: “Phdn tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

thuc hién mo6 phong tai cac thoi diém tai cuc dai (18h), tai cuc tiéu (2h), burc xa mat troi
cuc dai (12h)
- Dién 4p tai cac nut 22 kV:
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Hinh 3.22 Bi€u do6 dién ap cac nut 22 kV khi co6 lap dat BESS (a).
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==s==Phy tai cyc dai (18h) ==e==Phuy tai cuc tiéu (2h) ====Dién mat troi mai nha cuc dai (12h)

Hinh 3.23 Biéu db dién ap cac nut 22 kV khi ¢6 lap dit BESS (b).
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Dé tai: “Phdn tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mai nha.”’

- Dién 4p tai cac nut 0.38 kV:
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==t==Phy tai cyc dai (18h) ==e==Phu tai cuc tiéu (2h) ==e=Di¢n mat troi mai nha cyc dai (12h)

Hinh 3.24 Biéu db dién ap cac nat 0.38 kV khi c6 lap dit BESS (a)
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=== Phuy tai cuc dai (18h) ==e==Phuy tai cyuc tiéu (2h) ==*==Dién mit trdi mai nha cuc dai (12h)

Hinh 3.25 Biéu d6 dién ap cac nut 0.38 kV khi c6 lap dit BESS (b).
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Dé tai: “Phdn tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”
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Hinh 3.26 Biéu db dién ap cac nat 0.38 kV khi c6 lap dit BESS (c).
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=== Phy tai cuc dai (18h) ====Phuy tai cuc tiéu (2h) Dién mat troi mai nha cuc dai (12h)

Hinh 3.27 Biéu d6 dién ap cac nut 0.38 kV khi c6 lap dit BESS (d).

So sanh dién ap cac nat 0.38kV qua dién ap trudc va sau khi lip BESS:

Nut Dién 4p sau khi ludi phat trién | Dién ap sau khi lap dat BESS
kV) kV)
Vinh Huy 2 0.3591 0.3629
Xuan Thai Tay 0.35948 0.36328
Pong Lon 3 0.36024 0.36442
Binh Lanh 3 0.36062 0.3648
T2 B.Lanh 0.35986 0.36404

Bang 3.11 Dién ap cac nut 0.38kV sau khi lap BESS
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Pé tai: “Phdn tich va dé xudt gidi phdp ndng cao hiéu qua van hanh LDPP huyén Thang Binh khi ¢d sy tham
gia cia nguon dién mat troi mai nha.”

Tir hinh 3.24 dén 3.27 c6 thé thay lap dit hé thong BESS gitp dién ap tai cac nut
tang khoang 0.38 kV. Qua d6 dua di¢n ap tai cac nut 0.38 kV nhu Vinh Huy 2, Xuan
Thai Tay, Pong Lén 3, Binh Lanh 3, T2 B.Lanh vé lai giéi han cho phép +5%.

d) Kha nang tai cia 2 may bién ap T1, T2 tram bién ap 110kV Thing Binh, Quang
Nam khi ¢6 su hd tro ctia hé théng BESS

4 00 00
| | 149900,

I %
! - B ¥

{ 12,2000 I rl

| W2 N ™=

‘

)
00 00 O 04 A2 0C W24 00 140600 14800

T - 25MVA Maximum Loading in %

T2 - 200VA Maumum Loading in %

Hinh 3.28 Mirc mang tai ctia hai may bién ap T1, T2 tram bién ap 110kV Thing
binh sau khi 4p dung hé thong pin luu tri.

Két qua md phong tir hinh cho thiy sau khi 4p dung hé théng pin Iuu trir thi hai
may bién ap T1,T2 tram bién 4p 110kV Thang Binh khong con qua tai ¢ thoi diém 17h30
dén 19h. Mic du thay d6i nay khong phai 1a qua 16n nhung né ciing gop phan giam chi
phi nang cap may bién ap T1, T2 ciing nhu giam thoi gian mét dién khi nang cip may
bién 4p.

Béang 3.12 So sanh mtrc mang tai cuia MBA T1, T2

Ludi dién sau ting truong | Ludi dién 1ap dit BESS
17h30 = 18h 100.054% 96,221%
18h = 18h30 103.876% 98,261%
18h30 + 19h 100.356% 95,867%
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

e) Ton that cong suat trong ludi khi 4p dung hé thong pin luu trix

2000
1555.2
1500
1000
500.7
500 180.54
. 1531 o5 ¢ 53.65
2h 12h 18h
-500
P (kW) mQ(kVAr)

Hinh 3.29 Ton that cong suit cta ludi dién sau tang truong va co lap BESS.
So sanh ton that cong suat trong ludi dién:

Bang 3.13 Ton that cong suat cia ludi trude va sau khi c6 BESS.

Thot gian Lué6i khong ap dung hé thong | Ludi ap dung hé thong pin luu trix
pin luu trir
P (kW) Q (kVA) P (kW) Q (kVAr)
2h 13.49 -58.88 15.31 -52.66
12h 48.75 483.38 53.66 500.7
18h 276.52 1788.85 180.54 1555.2

Tir bang 3.11 c6 thé thdy hé thong pin luu trir gop phan 1am giam ton that cong

suat trong luédi dién.
f) Chi phi xay dung hé théng BESS va thoi gian thu hoi vén:

Chi phi ldp dat mdi 1kW hé théng BESS: 4.000.000d/Kw

Tong cong suét lap dit: 6MW cho ca hai vi tri Hién Tién va Gach Tuynen T.Phuéc

— Chi phi dau tu cho 6MW: 4.000.000 x 6.000 = 24.000.000.000 VND

Véi thoi gian vay vén 10 nam thi 13i suat 13 3.2%/nam (theo Lai suat TPCP thang
5/2025, dir liéu tr S¢ Giao dich Ching khoan Ha Noi — HNX). Dy tinh thoi gian hoan
vbn 1a 8 nam:
24.000.000.000+ (8 % 24.000.000.000x0, 032)
=30.144.000.000VND

Loi nhudn thu duoc tir hé théng BESS:

— Tong chi phi dau tu:

Gi4 ban dién cho nhom ddi twong khach hang nganh san xuat cho cap dién ap duéi
okV [1]:
Béang 3.14 Gia ban di¢n [1]
Cép dién ap dudi 6kV Gi4 ban dién (dong/kWh)
Gio binh thuong 1.987
Gio thip diém 1.300
3.640

Gi0 cao diém
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

Gié phat dién cua loai hinh nha méy dién mat troi mat dat & mién Trung khong co
hé thdng pin luu trir (dong/kWh) (theo Piéu 1 Thong tu s6 09/2025/TT-BCT ngay 01
thang 02 nam 2025 cia Bo trudéng B6 Cong Thuong quy dinh): 1.107,1 (d6ng/kWh).
Céc khung gid theo quy dinh:
Theo khoan 1 Piéu 5 Thong tu 16/2014/TT-BCT, thoi gian st dung dién trong
ngay dugc quy dinh nhu sau [1]:
Bang 3.15 Khung gio dién [1]

Quy dinh

- GOm céc ngay tir tht Hai dén thu Bay

+ Tir 04h00 dén 09h30 (5 gio va 30 phut);
+ Tir 11h30 dén 17h00 (5 gio va 30 phat);
+ Tir 20h00 dén 22h00 (2 gid).

- Ngay Chu nhat

Tir 04h00 dén 22h00 (18 gio).

Khung gi¢

G106 binh thuong di¢n

- GOm céc ngay tir th Hai dén thu Bay
+ Tir 09h30 dén 11h30 (2 gid);

+ Tir 17h00 dén 20h00 (3 gio).

- Ngay Chu nhat: khong c6 giod cao diém.

Gi0 cao diém dién

Tat ca cac ngdy trong tuan: tir 22h00 dén 04h00 sang
ngay hom sau (6 gi0).

Gio thap diém dién

Vé6i hé théng BESS tai Hién Tién ta mua dién mit trdi mai nha va ban lai vao
khung gi¢ 17h30 =+ 20h:

Bang 3.16 Gia mua ban dién tai BESS Hién Tién.

Dién nang Don gia . Téng
(kWh/ngay) (dong/kWh) (dong/ngay)
Mua 3200 1.107,1 3.542.720
Ban | Tu thir 2 dén thi 7 3200 3640 11.648.000
Chu nhat 3200 1987 6.358.400

Vé6i hé théng BESS tai Gach Tuynen T.Phuéc ta mua dién vao khung gio thap
diém va ban lai vao khung gio 17h30 = 20h:
Bang 3.17 Gi4d mua ban dién tai BESS Gach Tuynen T.Phudc

Dién ning Don gia ‘ Tong
(kWh/ngay) (dong/kWh) (dong/ngay)
Mua 1600 1.300 2.080.000
Ban | Tu thir 2 dén thi 7 1600 3640 5.824.000
Chu nhat 1600 1987 3.179.200
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

Mot nim c6 52 ngay Chu nhat, doanh thu mdi nam:
(1 1.648.000 + 5.824.000)><3 13+ (6.358.400 +3. 179.200)>< 52
=5.964.691.200VND
Loi nhuan mdi nam:
5.964.691.200—(3.542.720 + 2.080.000) x365=3.912.398.400VND

— 8 nam: 3.912.398.400x8 =31.299.187.200VND > 30.144.000.000VND

Viy thoi gian dé dy 4n thu hoi von 13 8 nim.
3.6.Két luan

Chuong nay di tién hanh phan tich va dé xuat giai phap cu thé nham nang cao hiéu
qua van hanh lu6i dién phan phéi tai Thing Binh, Quang Nam trong bdi canh c6 sy tham
gia clia cac ngudn dién mit trdi mai nha. Qua qua trinh nghién ctru va phén tich chi tiét,
mdt s két luan quan trong da dugc rut ra:

Vé viéc tuan thit quy dinh ky thuat

Nghién ctru da xac dinh 1d cac quy dinh vé tan s6 va dién ap trong hé thong dién
phan phdi, tao nén tang viing chic cho viéc danh gia chat lugng van hanh ludi dién.
Viéc tuan tha nghiém ngit cac tidu chuan k¥ thuat nay 1a diéu kién tién quyét dé dam
bdo an toan va hi€u qua trong van hanh hé théng dién.

Vé mé hinh mé phéng va phan tich hién trang

Mo hinh mé phong ludi dién phan phoi 22kV xuat tuyén 472 TBA 110kV (E152)
Thang Binh da duogc xay dung tuong ddi, phan anh mat phén thyc trang van hanh cua
ludi dién dia phwong. M6 hinh nay khong chi 1a cong cu phan tich hién tai ma c6 thé 1a
co s& dé dy bao va danh gia cac kich ban phat trién trong twong lai.

Két qua tinh toan cac chi tiéu van hanh hién tai cho théy ludi dién Thang Binh
dang hoat dong trong pham vi cho phép, tuy nhién di boc 160 mot sé diém can cai thién
dé dap mg nhu cau phat trién trong tuong lai.

Vé du bao va thach thirc twong lai

Phén tich kich ban tai ting 20% ¢ giai doan tir naim 2026 dén 2030 d4 chi ra nhitng
thach thtrc dang ké ma ludi dién s& phai d6i mit:

- Su gia ting dang ké vé ton that dién ning
- Céhc van dé veé chat lugng dién ap tai mot sb nit
- Nguy co qué tai tai mot s6 doan dudng day va thiét bi

Nhitng van dé nay doi hoi phai cé cac giai phap k¥ thuat phu hop dé dam bao van
hanh 6n dinh va hiéu qua cua ludi dién.

Vé giai phap hé thong luu trir ning lwong

Nghién ctru da ching minh tinh hiéu qua ciia viéc 4p dung hé thong pin luu trir
nang lugng cho xuat tuyén 472 tram bién 4p 110kV Thiang Binh. Giai phap nay mang
lai nhiéu loi ich quan trong.
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

V& miit k§ thuat:
- Cai thién dang ké chat lugng dién ap tai cac nut tai.
- Giam thiéu ton that dién nang trén luéi dién.
- Tang cuong kha ning tich hop cac ngudn dién mit trdi mai nha.
- Nang cao db tin cdy cung cip dién cho khu vuec.
- GOp phan san phing db thi phuy tai, giam qua tai & gid cao diém.
Vé mit kinh té:
- Mang lai lgi ich kinh té khi mua dién gia thip & gio dién thap diém, ngudn
PMTMN va ban ra voi gia cao hon & gio dién cao diém.
- Két qua phan tich cho thay hé thdng luu trir ning lwong c6 thé hoan von dau tu
sau 8 nam van hanh.
- Thoi gian hoan vén nay dugc danh gia 13 hop 1y trong bdi canh dau tu ha tang
dién.
- Sau thoi gian hoan vdn, hé théng s& mang lai loi ich kinh té bén viing.
Vé tich hop ngudn dién mit troi mai nha
Nghién ctru da 1am rd vai trd tich cuc cta cac ngudn dién mat trdi mai nha trong
viéc:
- Giam tai cho luéi dién truyén tai.
- Cung cap nang lugng sach, bén ving.
- Gop phan da dang hoa ngudn cung ning luong.
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Dé tai: “Phén tich va dé xudt gidi phdp ndng cao hiéu qud van hanh LDPP huyén Thang Binh khi ¢6 sw tham
gia cua nguon dién mat troi mdi nha.”

KET LUAN

1. Két luan chung

Dé tai da thuc hién viée phan tich toan dién hi¢u qua van hanh ludi dién phan phéi
huyén Thing Binh khi ¢é su tham gia ctia ngudn dién mit troi mai nha va dua ra cac
giai phap kha thi dé nang cao hiéu qua van hanh. Nghién cru di ching minh rang viéc
tich hop hé théng luu trit ning luong pin (BESS) 13 mot giai phap hiéu qua dé giai quyét
cac thach thuc tur nguén dién mat tro1 khong 6n dinh.
2. Nhirng két qua dat dwoc

V& mit phan tich ky thuat:

- Pixac dinh dugc cac van dé chinh cuia LDPP Thang Binh khi tich hop dién mat
troi mai nha, bao gém bién dong dién ap, qua tai cuc bo va kho khan trong diéu phdi
cong suat.

- Pamo phong va danh gia dinh luong tac dong ctia nguon dién mit troi dén chét
luong dién niang va do tin cay cung cap dién.

Vé mit kinh té:

- P4 ching minh tinh kha thi kinh té ciia viéc dau tu BESS véi thoi gian thu hoi
vbn 1a 8 nam, cho thay day 1a mot khoan dau tu hiéu qua trong dai han.

- .Cung cap giai phap cu thé va kha thi dé nang cao hiéu qua van hanh LDPP huyén
Théang Binh.

- Tao co s khoa hoc dé cac co quan quan 1y dua ra chinh sach phat trién dién mat
tro1 mai nha hop ly.

- Pong gop vao muc tiéu phat trién ning luong tai tao va giam phat thai carbon
ctia quéc gia.
3.Han ché cia dé tai

Pham vi dia ly:

- Nghién ctru chi tap trung vao LDPP huyén Thing Binh, do d6 kha ning tong quat
hoa két qua cho cac dja phuong khac c6 thé bi han ché do su khéac biét vé diéu kién dja
1y, co s& ha témg va dic diém phu tai.

- Chua xem xét dén sy tuong tac vo1 ludi dién cua cac huyén lan can va tdc dong
lén hé théng dién khu vuc.

Pham vi thoi gian:
_ Dir liéu khao sat va mé phong chi trong khoang thdi gian nhit dinh, c¢6 thé chua

phan anh dﬁy du céac bién dong theo mua va cac tinh huéng dac biét.
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PHU LUC 3
Dit liéu céc tram bién ap 22/0,38kV:

Cong Cong
suat suat
Tén TBA TBA Tén TBA TBA
(MVA) (MVA)
02-47T 0.1 CCN Binh An Phu 0.75
02-49T 0.1 Cao Ngan T 0.05
B VucDau T 0.1 Chau Lam - B.Tri T 0.1
B.Lanh-T4 T 0.18 | ChaulLam2T 0.1
B.Phuoc Chi T 0.16 |CoBinh2T 0.1
B.Phuoc Ha T 0.05 DaNa Smart NLTT T 0.25
B.Thach Hoa T 0.18 Dat Quang T I.
BTS Binh Tri T 0.03 Dong Lon 1T 0.16
Binh Chanh 3 T 0.16 |DongLon2T 0.1
Binh Hoi T 0.1 Dong Lon 3 T 0.1
Binh Lanh 3 T 0.1 Dong Tien T 0.18
Binh Lanh 5 T 0.1 Duc An2T 0.1
Binh Phu3 T 0.1 Duc AnT 0.1
Binh Phu4 T 0.16 | Gach Tuynen T.Phuoc T l.
Binh Phung 2 T 0.1 Go Chay T 0.1
Binh Phung 3 T 0.1 Ha Chau T 0.1
Binh Phung T 0.1 Hung Loc T 0.18
Binh Quang T 0.18 |LinhCang 1T 0.05
Binh Que T 0.1 Linh Cang 2 T 0.1
Binh Xa2 T 0.1 My Tra2 T 0.1
Binh Xa3 T 0.1 My Tra T 0.16
Binh Xa T 0.18 |NI14T 0.03
Bom An Xa Dong T 0.18 [NIl6T 0.03
Bom Binh Xa T 0.05 |NI&T 0.03
Bom Chau Lam T 0.05 Nuoi Trong TS T 0.05
Bom Co Binh T 0.32 | Phuc Nguyen Son - T 1.
Bom Gia Hoi 2 T 0.1 Phuoc Ha T 0.1
Bom Gia Hoi T 0.1 Quy Huong 2 T 0.1
Bom Que Chau T 0.05 Quy Huong T 0.16
Bom Vinh Nam T 0.03 Quy My T 0.18
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Cong Cong
suat suat
Tén TBA TBA Tén TBA TBA
(MVA) (MVA)
Quy Phuoc 1 T 0.16 |UBBinhDinh2 T 0.1
Quy Phuoc 2 T 0.1 UB Binh Dinh 3 T 0.1
Quy Phuoc 3 T 0.1 UB Binh Dinh T 0.18
Quy Phuoc 4 T 0.1 UB Binh Phu T 0.18
Quy Thanh 3 T 0.1 UB Binh Tri 2 T 0.1
Quy Xuan 2 T 0.075 | UBBinh Tr1i T 0.18
T1-BDNam T 0.1 Viet Son T 0.1
T2B.Lanh T 0.1 Vinh Huy 2 T 0.16
Hien Tien NLMT 1.25 Vinh Huy T 0.18
Trai Ga Dong Duong NLMT 1. Xuan An 1T 0.1
Thang Long T 0.18 |[XuanAn2T 0.1
Thien Thanh T 1.25 Xuan An3 T 0.1
Toan Thanh T l. Xuan Thai Dong T 0.16
TuTra2 T 0.1 Xuan Thai Tay T 0.1
TuTraT 0.1 UB B.Lanh T 0.18
UBB.Lanh 2 T 0.1 UB Binh Chanh 2 T 0.1
UB Binh Chanh T 0.18
- Dit liéu duong day thudc xuat tuyén 472:
Loai Dong R’ X’
STT Tén dudng day duong | Cpidy | diéndinh | (Ohm) | (Ohm)
day dai (km) murc
(kA)
1 | 79/18 - 79/18-1/11 AXV70 1.02 0.2 0.443 0.4
2 | 46/70/43 - 46/70/59 AXV70 | 0.071 0.2 0.443 0.4
3 146/49/45/27 - 46/49/45/47 | AXVT0 1.022 0.2 0.443 0.4
4 1162/21/16 - 162/24/16/10 | AXV70 0.19 0.2 0.443 0.4
5 [162/21/16 - 162/21/25 AXV70 0.5 0.2 0.443 0.4
6 | 162/21/15-162/21/16 AXV70 | 0.704 0.2 0.443 0.4
7 1129/20/12 - 129/20/12/2 AXV70 | 0.365 0.2 0.443 0.4
8 |79/18 -79/18-2/9 AV70 0.63 0.2 0.46 0.34
9 146/202 - 46/202/14 AV70 0.42 0.2 0.46 0.34
10 | 46/124/25/5 - 46/124/25 AV70 0.871 0.2 0.46 0.34
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Loai Dong R’ X’
STT Tén dudng day duong | Cpidy | diéndinh | (Ohm) | (Ohm)
day | dai (km) | muec
(kA)

11 | 46/124/25 - 46/124/28 AV70 | 1218 0.2 0.46 | 0.34
12 | 46/124/12 - 46/124 AV70 0.2 0.2 0.46 | 0.34
13 | 46/124/12 - 46/124/25 AV70 | 0.059 0.2 0.46 | 0.34
14 | 169/22 - 169/22/4 AV70 0.3 0.2 0.46 | 0.34
15 | 162/11A - 162/12A AV70 | 0.601 0.2 0.46 | 0.34
16 | 129/20/9 - 129/20/12 AV70 1 0.2 0.46 | 0.34
17 | 129/20/26 - 129/20/60 AV70 | 0.058 0.2 0.46 | 0.34
18 | 129/20/12 - 129/20/26 AV70 0.9 0.2 0.46 | 0.34
19 |129-129/3 AV70 1 0.2 0.46 | 0.34
20 | 121/57 - 121/57/1 AV70 | 0.842 0.2 0.46 | 0.34
21 | 121/32/19-121/32/19/17 | AV70 | 0.63 0.2 0.46 | 0.34
22 | 46/49/34 - 46/49/34/17 AV50 | 0.728 0.2 0.46 | 0.34
23 | 46/144/7 - 46/144/7/7 AV50 0.1 0.2 0.46 | 0.34
24 | 62/04 - 62/04/03 ASV95 | 0.12 0.24 03 | 04
25 | 62/38 - 62/38/24 ASV70 | 1333 02 04218 042
26 | 46/159/29 - 46/159/28 ASV50 | 0.1 0.18 | 0.595 | 0.42
27 | 46/159/17 - 46/159/28 ASV50 | 0.053 0.18 | 0.595 | 0.42
28 | 46/159/10 - 46/159/17 ASV50 | 0.25 0.18 | 0.595 | 0.42
29 | 46/159 - 46/159/10 ASV50 1 0.18 | 0.595 | 0.42
30 | 46/102/10 - 46/102 ASV50 | 0.639 0.18 | 0.595 | 0.42
31 | 169/4A - 169/22 ASV50 | 0.426 0.18 | 0.595 | 0.42
32 | 169 - 169/4A ASV50 | 1.582 0.18 | 0.595 | 0.42
33 | Toan Thanh HV - AC95 | 0.12 0.25 0.33 | 0.318

46/49/34/17/6
34 | Thien Thanh HV - AC95 | 0.019 0.25 0.33 | 0.318

46/49/34/17/6
35 | 46/49/34/17/2 - AC95 0.1 0.25 0.33 | 0.318

46/49/34/17/6
36 | 46/49/34/17 - AC95 0.1 0.25 0.33 | 0.318

46/49/34/17/2
37 | 46/92 - 46/102 AC95 | 0.285 0.25 0.33 | 0.318
38 | 46/86 - 46/92 AC95 | 1.296 0.25 0.33 | 0.318
39 | 46/73/24 - 46/73 AC95 | 0.674 0.25 0.33 | 0318
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Loai Dong R’ X’
STT Tén dudng day duong | Cpidy | diéndinh | (Ohm) | (Ohm)
day | dai (km) | muec
(kA)
40 | 46/73 - 46/86 AC95 | 1.798 0.25 0.33 | 0.318
41 | 46/72 - 46/73 AC95 | 0.702 0.25 0.33 | 0.318
42 | 46/70 - 46/72 AC95 | 0.309 0.25 0.33 | 0.318
43 | 46/62 - 46/70 AC95 | 0.394 0.25 0.33 | 0.318
44 | 46/52 - 46/62 AC95 1.45 0.25 0.33 | 0.318
45 | 46/49 - 46/52 AC95 | 0.721 0.25 0.33 | 0.318
46 | 46/42 - 49/49 AC95 | 931 0.25 0.33 | 0.318
47 | 46/37 - 46/42 AC95 | 1.063 0.25 0.33 | 0.318
48 | 46/203 - 46/202 AC95 1 0.25 0.33 | 0.318
49 | 46/20 - 46/37 AC95 1 0.25 0.33 | 0.318
50 | 46/19 - 46/20 AC95 | 0.68 0.25 0.33 | 0.318
51 | 46/187 - 46/202 AC95 | 0.05 0.25 0.33 | 0.318
52 | 46/182 - 46/187 AC95 1 0.25 0.33 | 0.318
53 | 46/174 - 46/182 AC95 | 0.16 0.25 0.33 | 0.318
54 | 46/165 - 46/174 AC95 | 0.601 0.25 0.33 | 0.318
55 | 46/159 - 46/165 AC95 | 1.116 0.25 0.33 | 0.318
56 | 46/150 - 46/159 AC95 | 0.692 0.25 0.33 | 0.318
57 | 46/144 - 46/150 AC95 | 1.714 0.25 0.33 | 0.318
58 | 46/124/14 - 46/121 AC95 | 0.847 0.25 0.33 | 0.318
59 | 46/124 - 46/144 AC95 | 1.446 0.25 0.33 | 0.318
60 | 46/121 - 46/124 AC95 | 0.77 0.25 0.33 | 0.318
61 | 46/120 - 46/121 AC95 | 0.847 0.25 0.33 | 0.318
62 | 46/105 - 46/121 AC95 1 0.25 0.33 | 0.318
63 | 46/102 - 46/105 AC95 0.1 0.25 0.33 | 0.318
64 | 46 - 46/19 AC95 | 1.386 0.25 0.33 | 0.318
65 | 79/18 - 79/19 AC70 | 0.663 0.2 0.471 | 0359
66 |79 - 79/18 AC70 | 0.795 0.2 0.471 | 0.359
67 | 65-65/1 AC70 | 0.79 0.2 0.471 | 0.359
68 | 62/38 - 62/50 AC70 0.1 0.2 0.471 | 0.359
69 | 62/31/11 - 62/31 AC70 | 0.093 0.2 0.471 | 0.359
70 | 62/31 - 62/38 AC70 0.3 0.2 0.471 | 0.359
71 | 62/30 - 62/31 AC70 | 0.15 0.2 0.471 | 0.359
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Loai Dong R’ X’
STT Tén dudng day duong | Cpidy | diéndinh | (Ohm) | (Ohm)
day | dai (km) | muec
(kA)
72 | 62/22 - 62/30 AC70 | 0.569 0.2 0.471 | 0.359
73 | 62 -62/04 AC70 | 1.574 0.2 0.471 | 0.359
74 | 62-22 AC70 | 0.03 0.2 0.471 | 0.359
75 | 46/70/42 - 46/70/43 AC70 | 0.092 0.2 0.471 | 0.359
76 | 46/70/36 - 46/70/42 AC70 | 0.134 0.2 0.471 | 0.359
77 | 46/70/36 - 46/70/36/10 AC70 | 1.815 0.2 0.471 | 0.359
78 | 46/70/27 - 46/70/36 AC70 | 154 0.2 0.471 | 0.359
79 | 46/70/24 - 46/70/27 AC70 1.1 0.2 0.471 | 0.359
80 | 46/70 - 46/70/24 AC70 | 3.115 0.2 0.471 | 0.359
81 | 46/49/49 - 46/49/49-2/1 AC70 | 0.1298 0.2 0.471 | 0.359
82 | 46/49/49 - 46/49/49-1/26 | AC70 | 0.05 0.2 0.471 | 0.359
83 | 46/49/49 - 46/49/45 AC70 | 1.128 0.2 0.471 | 0.359
84 | 46/49/45 - 46/49/45/27 AC70 | 1.653 0.2 0.471 | 0.359
85 | 46/49/41 - 46/49/45 AC70 | 0.18 0.2 0.471 | 0.359
86 | 46/49/34/20 - 46/49/34/17 | AC70 | 0.211 0.2 0.471 | 0.359
87 | 46/49/34 - 46/49/41 AC70 | 0.03 0.2 0.471 | 0.359
88 | 46/49 - 46/49/34 AC70 | 2.532 0.2 0.471 | 0.359
89 | 46/42/13 - 46/42 AC70 | 0.95 0.2 0.471 | 0.359
90 | 46/37/6 - 46/37 AC70 | 1.463 0.2 0.471 | 0.359
91 | 46/19 - 46/49/7 AC70 | 0.691 0.2 0.471 | 0.359
92 | 46/182 - 46/182/32 AC70 | 0.167 0.2 0.471 | 0.359
93 | 46/174/11 - 46/174 AC70 | 0.141 0.2 0.471 | 0359
94 | 46/159/28 - 46/159/28/45 | AC70 | 0.005 0.2 0.471 | 0359
95 | 46/159/17 - 46/159/17/11 | AC70 | 1.02 0.2 0.471 | 0359
96 | 46/144/7 - 46/144/8 AC70 | 0.071 0.2 0.471 | 0359
97 | 46/144/7 - 46/144 AC70 | 1.022 0.2 0.471 | 0.359
98 | 46/124/28 - 46/124/39 AC70 | 0.19 0.2 0.471 | 0.359
99 | 46/124/12/1 - 46/124/12 | AC70 0.5 0.2 0.471 | 0.359
100 | 166/46/165 AC70 | 0.704 0.2 0.471 | 0.359
101 | 162/24 - 162/47 AC70 | 0.365 0.2 0.471 | 0.359
102 | 129/24/12 - 129/24/12/11 | AC70 | 0.63 0.2 0.471 | 0.359
103 | 129/24 - 129/24/12 AC70 | 0.42 0.2 0.471 | 0.359
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Loai Dong R’ X’
STT Tén dudng day duong | Cpidy | diéndinh | (Ohm) | (Ohm)

day | dai (km) | muec

(kA)

104 | 126 - 126/10 AC70 | 0.871 0.2 0.471 | 0.359
105 | 121/33 - 121/57 AC70 | 1.218 0.2 0.471 | 0.359
106 | 121/32 - 121/33 AC70 0.2 0.2 0.471 | 0.359
107 | 121/32 - 121/32/19 AC70 | 0.059 0.2 0.471 | 0.359
108 | 121/20 - 121/32 AC70 0.3 0.2 0.471 | 0.359
109 | 121 - 121/20 AC70 | 0.601 0.2 0.471 | 0.359
110 | 46/70/42 - 46/70/42/23 AC50 1 0.18 | 0.664 | 0.369
111 | 162/21 - 162/24 AC50 | 0.058 0.18 | 0.664 | 0.369
112 | 162/21 - 162/21/15 AC50 0.9 0.18 | 0.664 | 0.369
113 | 162/11A - 162/21 ACS50 1 0.18 | 0.664 | 0.369
114 | 162 - 162/11A AC50 | 0.842 0.18 | 0.664 | 0.369
115 | 160 - 160/2 AC50 | 0.63 0.18 | 0.664 | 0.369
116 | 159 - 159/2 AC50 | 0.728 0.18 | 0.664 | 0.369
117 | 129/24/12 - 129/24/13 ACS50 0.1 0.18 | 0.664 | 0.369
118 | 129/24 - 129/25 AC50 | 0.12 0.18 | 0.664 | 0.369
119 | 129/20 - 129/24 AC50 | 1.333 0.18 | 0.664 | 0.369
120 | 129/20 - 129/20/9 AC50 0.1 0.18 | 0.664 | 0.369
121 | 129/2 - 129/20 AC50 | 0.053 0.18 | 0.664 | 0.369
122 | 129/1A - 129/1 AC50 | 025 0.18 | 0.664 | 0.369
123 | 129/1 - 1292 AC50 1 0.18 | 0.664 | 0.369
124 | 129 - 129/1A AC50 | 0.639 0.18 | 0.664 | 0.369
125 | 98 - 121 ACI20 | 0426 | 0415 | 0.279 | 0.342
126 | 79 - 98 ACI20 | 1.582 | 0415 | 0.279 | 0.342
127 [ 77-79 ACI20 | 0338 | 0415 | 0.279 | 0.342
128 | 65-77 ACI20 | 1.646 | 0415 | 0.279 | 0.342
129 | 63 - 65 ACI20 | 0.188 | 0415 | 0.279 | 0.342
130 | 62 - 63 ACI20 | 1.77 0.415 | 0.279 | 0.342
131 | 46 - 62 ACI20 | 0285 | 0415 | 0.279 | 0.342
132 | 34-46 ACI20 | 1.296 | 0415 | 0.279 | 0.342
133 | 162 - 169 ACI20 | 0.674 | 0415 | 0.279 | 0.342
134 | 160 - 162 ACI20 | 1.798 | 0415 | 0.279 | 0.342
135 | 159 - 160 ACI20 | 0.702 | 0415 | 0.279 | 0.342
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Loai Dong R’ X’
STT Tén dudng day duong | Cpidy | diéndinh | (Ohm) | (Ohm)
day | dai (km) | muec
(kA)
136 | 152 - 34 ACI20 | 0309 | 0415 | 0.279 | 0.342
137 | 148 - 159 ACI20 | 0394 | 0415 | 0.279 | 0.342
138 | 129 - 148 ACI20 | 145 0.415 | 0.279 | 0.342
139 | 126 - 129 ACI20 | 0.721 0.415 | 0.279 | 0.342
140 | 123 -126 ACI20 | 931 0.415 | 0.279 | 0.342
141 | 122 - 123 ACI20 | 1.063 0.415 | 0.279 | 0.342
142 | 121-122 AC120 1 0.415 | 0.279 | 0.342
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PHU LUC 4

- (Cong suit tai c4c tai thoi diém tai cuc dai (18h)

. Cong suat tac Cong suat phan A ok A £
Tai du I%g (kW) khéig (k\/P Ar) H¢ s6 cong suat
A.02-47 59.998 19.721 0.95
A.2-49 59.998 23.666 0.93
B.Lanh-T4 95.997 32.007 0.95
B.Phuoc Chi 113.996 38.004 0.95
B.Phuoc Ha 26.399 -4.8 0.98
B.Thach Hoa 95.996 25.108 0.97
B.Vuc Dau 17.391 5.958 0.95
BTS Binh Tri 9.24 2.52 0.96
Binh Chanh 3 70.798 -16.774 0.97
Binh Hoi 62.694 22.525 0.94
Binh Lanh 3 61.198 14.401 0.97
Binh Lanh 5 53.998 19.2 0.94
Binh Phu 3 47.999 -11.999 0.97
Binh Phu 4 43.199 -8.399 0.98
Binh Phung 56.398 -14.399 0.97
Binh Phung 2 53.997 27.6 0.89
Binh Phung 3 63.597 21.2 0.95
Binh Quang 82.797 27.6 0.95
Binh Que 60.098 -7.001 0.99
Binh Xa 81.35 -23.111 0.96
Binh Xa 2 52.49 -17.272 0.95
Binh Xa 3 59.997 20.4 0.95
Bom An Xa Dong 49.199 -15.599 0.95
Bom Binh Xa 25.199 9.6 0.93
Bom Chau Lam 25.199 6 0.97
Bom Co Binh 141.175 90.786 0.84
Bom Gia Hoi 59.997 20.4 0.95
Bom Gia Hoi 2 46.799 -13.199 0.96
Bom Que Chau 20.4 4.8 0.97
Bom Vinh Nam 13.2 3.6 0.96
CCN Binh An Phu 364.553 87.354 0.97
Cao Ngan 16.156 3.507 0.98
Chau Lam - B.Tri 61.198 16.801 0.96
Chau Lam 2 59.998 24 0.93
Co Binh 2 63.35 25.152 0.93
DaNa SMax(2) 41.999 13.805 0.95
Dat Quang 251.995 91.465 0.94
Dong Lon 1 37.609 -23.651 0.85
Dong Lon 2 65.134 -12.392 0.98
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- Cong suat tac Cong suat phan A A A %
Tai du r%g (kW) khéig (k\}) Ar) H¢ s0 cong suat

Dong Lon 3 61.198 18.001 0.96
Dong Tien 97.197 27.601 0.96
Duc An 59.997 26.4 0.92
Duc An 2 58.797 26.4 091
Gach Tuynen T.Phuoc 503.993 141.125 0.96
Go Chay 53.999 -1.173 1

Ha Chau 53.998 27.6 0.89
Hien Tien 392.397 155.089 0.93
Hung Loc 123.561 -8.451 1

Linh Cang 1 26.399 8.4 0.95
Linh Cang 2 29.541 14.771 0.89
My Tra 107.947 -44.032 0.93
My Tra 2 63.597 19.2 0.96
N14 12.6 3.36 0.97
N16 9.24 3.36 0.94
N18 7.56 1.68 0.98
Nuoi Trong TS 4.98 -2.518 0.89
Phuc Nguyen Son 254.491 56.298 0.98
Phuoc Ha 53.998 22.8 0.92
Quy Huong 95.997 -27.657 0.96
Quy Huong 2 63.598 18 0.96
Quy My 134.426 -32.739 0.97
Quy Phuoc 1 102.718 -18.326 0.98
Quy Phuoc 2 55.049 13.126 0.97
Quy Phuoc 3 71.233 21.955 0.96
Quy Phuoc 4 61.198 16.8 0.96
Quy Thanh 3 59.999 20.4 0.95
Quy Xuan 2 47.999 16.002 0.95
T1-BDNam 65.998 15.61 0.97
T2 B.Lanh 65.049 16.895 0.97
Thang Long 131.996 43.387 0.95
Thien Thanh 335.994 110.439 0.95
Toan Thanh 293.994 96.634 0.95
Trai ga Dong Duong 313.913 124.07 0.93
Tu Tra 54.696 29.347 0.88
Tu Tra 2 53.998 26.4 0.9
UB B.Lanh 19.44 5.52 0.96
UB B.Lanh 2 8.671 -0.415 1

UB Binh Chanh 12.72 4.24 0.95
UB Binh Chanh 2 9.36 -2.64 0.96
UB Binh Dinh 13.292 -3.834 0.96
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- Cong suat tac Cong suat phan A A A %
Tai du r%g (kW) khéig (k\}) Ar) H¢ s0 cong suat
UB Binh Dinh 2 12.24 4.615 0.94
UB Binh Dinh 3 11.28 3.12 0.96
UB Binh Phu 10.08 -1.92 0.98
UB Binh Tri 22.8 7.601 0.95
UB Binh Tri 2 13.68 4.561 0.95
Viet Son 68.146 -24.262 0.94
Vinh Huy 84.441 31.254 0.94
Vinh Huy 2 125.993 42.004 0.95
Xuan An 1 57.94 23.714 0.93
Xuan An 2 56.398 14.4 0.97
Xuan An 3 62.398 17.11 0.96
Xuan Thai Dong 59.999 20.004 0.95
Xuan Thai Tay 71.997 24.004 0.95
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