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DANH MUC CAC Ki HIEU VA CHU VIET TAT

Cac ki hi¢u:
EVN Tap Poan dién luc Viét Nam
P(MW) Cong suat tac dung dang phat trong PSS/E
S(MVA) Cong suit biéu kién trong PSS/E

Céc chir viét tat:

HTD Hé thdng dién

NLTT Nang lugng tai tao
NMDMT Nha may dién mit troi
NMDG Nha may dién gio
NMTD Nha may thuy dién
TBA Tram bién ap.
DPMTMN Dién mat troi mai nha.
PSS/E Phan mém PSS/E
T110 Tram bién ap 110 kV
T220 Tram bién ap 220 kV




D6 An Tét Nghiép Truong DPai hoc Bach Khoa

LOI CAM DOAN

T6i xin cam doan trong qua trinh 1am dd 4n t6t nghiép s& thuc hién nghiém tic cac quy
dinh vé liém chinh hoc thuat:

- Khéng gian 14n, bia dit, dao van, giup ngudi hoc khac vi pham cac quy dinh vé liém
chinh hoc thuat.

- Trung thuc trong viéc trinh bay, thyc hién cac hoat dong hoc thuat va két qua tur hoat
dong hoc thuat ctia ban than trong qué trinh 1am d6 an tt nghiép.

- Sir dung san pham hoc thuat ctia ngudi khac cé trich dan nguén gdc rd rang.

Em xin cam doan s6 lidu va két qua nghién ctru trong d6 4n nay 1a trung thyc va chua
hé duge st dung dé bao vé mot hoc vi ndo. Moi su gitip d& cho viéc thuc hién dd an nay
da duoc cam on va cac thong tin trich dan trong d6 4n da duogc chi rd ngudn gde rd rang
va duoc phép cong bé.

Sinh vién thuc hién.

Sinh vién thuc hién 01. Sinh vién thuc hién 02.

SVTH: Dang Ditc Thing 1 GVHD: PGS.TS Nguyén Hiru Hiéu
Nguyen Nhu Hoang Thién
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LOI MO DAU

1. Li do chon d@ tai:

Boi vi sy giao dong nhanh chong vé gia cua cac dang ngudn ning luong ciing nhu cac
van dé lién quan dén méi trudng chang han nhu 1am ting 6 nhidm méi trudng va phat thai
hiéu Gng nha kinh nén cac dang ngudén NLTT dang dugc nghién ciru va nhanh chong tmg
dung dé dan thay thé cic dang ngudn ning lugng trong nhitng nim gan day. Cac ngudn
NLTT nhu gi6, mit trdi ludn phai chiu anh huong tir sy thay ddi cua cac yéu t6 moi truong:
van tdc gi6, buc xa mat troi, nhiét dg... gy nén su bién dong, déng tho1t cling khong thé
khai thac téi da san luong cong sudt ciia cac ngudn ning luong ndy. Bén canh nhitng yéu
t6 tich cuc mang lai tir cac nguon NLTT, cac nguon nay khi két ndi vao HTD da va dang
gy ra khong it kho khan, thach thirc cho cong tac van hanh HTD. Nguyén nhan 1a do tinh
chat bat dinh, bién doi nhanh, phu thudc vao thoi tiét, khi hau va dic diém ty nhién cua
tung khu vuec.

HTP 2 tinh Quang Binh, Quang Tri ¢6 cap dién ap dén 220kV va nam trong HTD Mién
Trung. Trong nhitng nim gan day, HTD cua 2 tinh ghi nhan su ting truéng manh mé vé
phu tai va nguon dién. Vi toc do ting trudong phu tai vuot qua sy gia ting cong suat nguon
nén nhiéu dudng diy truyén tai van hanh & giéi han an toan. Boi vy can phai c6 nhiing
tinh toan danh gia va dé xuat cic phuong an hop 1y nham nang cao tinh an toan van hanh
trong HTD cua 2 tinh.

2. Muc dich nghién ctru:

Mo phoéng va phan tich ché d6 van hanh HTD céc tinh Quang Binh, Quang Tri bang
phan mém PSS/E. Panh gia anh hudng ctia ngudn NLTT vao cong tac van hanh va dé xuat
cac giai phap nang cao van hanh an toan luéi dién cua 2 tinh.

3. Pham vi va d6i twong nghién ciru:
e Pham vi nghién ciru:
- Nghién ctru, phéan tich vé dién ap, dong dién, phan bd cong suét cac ché do van
hanh HTD céc tinh Quang Binh, Quang Tri.
- Danh gia 4nh hudéng ctia nguén NLTT vio cong tac van hanh hé thong ludi dién 2
tinh.
- Dé xuit cac giai phap vé miat diéu do va giai phap lau dai khi cac ngudn ning
lugng tai tao xam nhap nhiéu vao ludi dién trong tuong lai.
e Doi twgng nghién ciru:
- Ludi dién 2 tinh Quang Binh va Quang Tri.

SVTH: Ding Pirc Thing 2 GVHD: PGS.TS Nguyén Hiru Hiéu
Nguyen Nhu Hoang Thién



D6 An Tét Nghiép Truong DPai hoc Bach Khoa
4. Phwong phap nghién ciru:
- Thu thap dit liéu cua hé thong dién 2 tinh.
- Dung phin mém PSS/E dé mé phong, tinh toan, phan tich va danh gia ché do van
hanh ¢ tung khung gio cua ludi dién 2 tinh Quang Binh, Quang Tri.
- Pé xuét cac giai phap nang cao kha ning van hanh an toan, 1au dai cta ludi dién 2

tinh Quang Binh, Quang tri.
5. Y nghia khoa hoc va tinh thue tién ciia dé tai:

Tinh toan va phan tich cac ché d§ van hanh cua ludi dién, tor d6 dua ra cac giai phap
phu hop nhdm nang cao van hanh an toan, 6n dinh va tin cay. BPam bdo kha nang cung cap
dién lién tuc, dap ung nhu cau st dung dién cang cao cua phu tai hién tai va tuong lai.

6. Bo cuc do an:
Lo1 mo dau.

Chuong 1 : Co sé 1y luan dé nang cao hiéu qua khi sir dung cac ngudn ning luong dién
mit troi va dién gié khi két ndi v6i hé thong dién quéc gia.

Chuong 2 : Tim hiéu vé str dung phan mém PSS/E dé mo phong, tinh toan, phan tich an
toan van hanh hé théng dién.

Chuong 3 : Panh gia anh hudng ciia cic ngudn ning luong dién mat troi va dién gio khi
van hanh luéi dién cua 2 tinh quang binh va quéang tri & cap dién ap 220/110kV trén phan
mém PSS/E qua céac ché d6 van hanh khac nhau.

Chuong 4 : Phan tich anh hudng cta ngudn niang lugng dién mit trdi va dién gioé dén heé
thong ludi dién khi xay ra sy ¢d N-1.

Két luan va kién nghi.
Tai liéu tham khao.

Phu luc

SVTH: Dang Ditc Thing 3 GVHD: PGS.TS Nguyén Hiru Hiéu
Nguyen Nhu Hoang Thién
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CHUONG 1: CO SO LY LUAN PE NANG CAO HIEU QUA KHI SU DUNG
CAC NGUON NANG LUQNG PIEN MAT TROI VA PIEN GIO KHI KET NOI
VOI HTP QUOC GIA

1.1. Tong quan vé ngudn ning lwgng dién mit troi va dién gié tai Viét Nam.
1.1.1. Thue trang sir dung va phat trién ngudn niing lwong dién mit troi va dién gio
tai Viét Nam.

Viét Nam 1a dat nude c6 khi hau nhiét d6i gié mua, c6 nhiéu tiém nang dé phat trién
cac nguén nang luong tai tao nhu: Pién mat troi, dién gio. Theo uwdc tinh Viét Nam co
khoang 8,6% dién tich dat, nudc thich hop dé phat trién cac trang trai dién gio. Di vai
dién mat troi, lugng birc xa mat troi trung binh hﬁng nam ¢ Viét Nam khoang ngay, tao
diéu kién thuan loi cho phat trién céc trang trai ning luong dién mat troi quy mé 16n.

Nhu cau st dung ngudn ning luong dién mit troi ciia Viét Nam dang gia ting nhanh
chong, dic biét 1a cac ho gia dinh. Hién nay, Bo Cong Thuong dang khuyén khich phat
trién nguén nang luong tai tao dac bi¢t 1a di€n mat tro1 va dién giod béng viéc ban hanh mot
s6 Thong Tu. Do su phat trién cac ngudn niang lugng dién mait troi va dién gié mot cach
nhanh chong dan dén viéc qua tai hé thong ludi dién qudc gia. Theo s6 licu tir Tap doan
Dién lyc Viét Nam (EVN), dén hét nam 2022, da c6 8908 MW dién mit trdi, 7660 MW
dién mit troi 4p mai, 5059 MW dién gi6. Téng cong suit dit cia cac ngudn dién gié va
mit troi da chiém gan 27% tong cong suét dat ciia hé thong trong d6 dién gi6 chiém 6,27%

S& dyf an dign gid

$5 dy an ndng kigng mit trai |
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va dién mat troi chiém 19,53%.
Hinhl.1. Ban dd phan b6 cac du an dién gi6 va dién mat troi tai Viét Nam.

Ban db trén thé hién sd lugng dy an di€n mat troi (bén trai) va dién gio (bén phai) dang
van hanh tai cac tinh thanh cta Viét Nam tinh dén thang 5 nam 2022.
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Theo Quyét dinh 768/QD-TTG phé duyét diéu chinh quy hoach dién VIII néu r5:

- Déy manh phat trién dién gi6 trén bo, gﬁn bo va ngoai khoi, dién mat troi, dac biét
1a dién mat troi mat nude phi hop véi kha ning hip thu cua hé thong, kha ning giai toa
cong suét cua ludi dién, gia thanh dién ning va chi phi truyén tai hop 1y gan véi biao dam
an toan van hanh va tinh kinh té chung ctia hé thong dién, tan dung tdi da co s& ha tang
ludi dién hién co. U tién, khuyén khich phat trién dién g10, di€én mat troi (trong dé co6 dién
mat tro1 trén mai nha dan, trung tdm thuong mai, mai cac cong trinh xay dung, mai nha
xuong, khu cong nghié€p, di¢n mat troi tai cac co s¢ san xuét kinh doanh) tiéu thy tai cho,
khong dau ndi hodc khong ban dién vao ludi dién qudc gia. Phat trién dién mit trdi tap
trung phai két hop véi lap dat pin luu trit v6i ty 18 ti thiéu 10% cong sudt va tich trong 2
gio.

1.1.2. Nhirng loi ich mang lai va thach thirc ciia ngudn ning lwong dién mit troi va
dién gio.

Ning luong dién mit troi va dién gi6 1a nhitng ngudn ning luong than thién véi moi
truong, khong phat tan ra khi thai CO2... So véi thity dién phai tinh toan cac rui ro c6 thé
say ra voi dap nude, tinh toan dén viéc di dan va mat dat canh tac cua ngudi dan tai noi dat
thiy dién va hién nay céac vi tri c6 thé quy hoach lam thuy dién ciing khong con nhiéu thi
xay dung cac trang trai dién gi0, dién mat tro1 s€ mang lai nhiéu loi ich hon.

Mic du lgi ich va tiém ning phat trién 16n 14 thé nhung khong thé phu nhan nhiing kho
khin va thach thirc ma chung dang gip phai. Trong d6 thach thirc 16n nhat 1a ngudn cung
cap khong 6n dinh do phu thudc vao ty nhién, do d6 san lugng dién cua chung khé dy
doan. Diéu nay lam cho viéc dap ing cac yéu cau cia hé thdng tré 1én khé khan.

Hon nita khi cac tim pin nang luong mat troi hét thoi han st dung, lic nay no 1a loai
rac thai doc hai khi dua ra ngoai méi truong rat kho xir 1i. Ngoai ra cac cong trinh nhur
duong day truyén tai, tram bién ap... ciing gdy khong it anh huong dén moi truong va
ngudi dan xung quanh. Bat 1gi va thach thire 1a thé nhung day van duoc coi 13 nguén ning
lugng sach, it tac dong dén moi trudng.

1.1.3. Pic diém ciia ning lwong mit troi va gio tai Viét Nam.

Do ¢6 vi tri dia ly thuén lgi nén Viét Nam co ngu@)n nang lugng mat troi ddi dao. Trung
binh, tong blrc xa ning luong mit troi vao khoang 5 kWh/m2/ngay d6i véi cac tinh mién
Trung va mién Nam, khoang 4 kWh/m2/ngay di v6i cac tinh mién Béc. Tir dudi vi tuyén
17, blrc xa mat tro1 khong chi nhiéu ma con 6n dinh. Theo théng ké&, khi chuyén tr mua
kho sang mua mua birc xa s& giam khoang 20%. S6 gid nang & mién Bac khoang tir
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1.500-1.700 gio trong khi & mién Trung va mién Nam con s6 nay khoang 2.000-2.600 gid
moi nam.

BAN DA BUC XA MAT TR VIET NAM

~ b A ke
WAV

Hinh1.2. Ban dd birc xa mat troi tai Viét Nam.

Bang 1.1 S6 li¢u vé€ burc xa mat troi tai viét nam.

L Cuong dd blrc xa mat
\ G10 nang trong . ,
Ving i troi Ung dung
(kWh/m2, ngay)
DPéng Bic 1600 — 1750 33-4,1 Trung binh
Tay Bac 1750 — 1800 4,1-49 Trung binh
Bic Trung Bo 1700 — 2000 4,652 Tot
Tay Nguyen va Nam 2000 — 2600 4957 Rét tét
Trung Bo
Nam Bo 2200 — 2500 43-49 Rat t6t
Trung binh cd nudc 1700 — 2500 4,6 Tot

Vé nang lugng gid, vdi dia hinh ddc thu ctia Viét Nam c6 ¥4 dién tich la ddi ndi, co
dudng bo bién dai hon 3.000 km va khi hau nhiét déi gié mua thi day la noi rat thich hop
dé phat trién dién gié. O nhiing noi c6 dia hinh nui, d6i, cao nguyén dén gi6 va cac thiing
liing song song véi hudng gi6 1a noi Iy twong dé phat trién cac trang trai dién gi6. Theo
ban dd gi6 toan cau (Global Wind Atlas) wdc tinh, hon 39% dién tich cua Viét Nam co
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tdc d6 gi6 trung binh hang nam trén 6 m/s & d6 cao 65 m va 8% dién tich dat lién c6 tdc
do gi6 trung binh 1a 7 m/s.

Tiém ning gié ¢ ngoai khoi 16n hon rat nhiéu so vai trén bo. Ngoai khoi gié thoi manh,
6n dinh va yéu dan khi vao dat lién. Cac b bién va duyén hai 12 noi tryc tiép don cac ludng
gid tir bién thoi vao. Céc co so ha tang cua dién gid ciling it bi anh hudng boi cac van dé
lién quan dén quyén sir dat hon so véi dat lién

[ 5.25 - 550
Elsc-s»
Csw»s-sm
B eco- 625
e
Essc-67
EJess- 700
)00 228
[C)ras-1%0
s s
[J775-s0a
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Hinh1.3. Ban dd van toc gi6 Viét Nam ¢ do cao 80m va ban dd gi6 tai bo bién Viét Nam.

1.1.4. Phan loai pin quang dién va tuabine gié.

a) Pin quang dién.

- Pon tinh thé: duoc 1am tir silicon don tinh thé, c6 hiéu sut chuyén doi ning luong
cao nhat.

- Pa tinh thé: dugc 1am tir silicon da tinh thé, c6 hiéu suit chuyén dbi ning luong
thap hon loai don tinh thé.

- Thin-film: dwoc lam tir silic vo dinh hinh, c6 hiéu suat chuyén doi niang lugng thap
nhat nhung ton it chi phi nhat dé san xuét.

b) Tuabine gio.

- Tuabine gi6 sir dung may phat dong bo roto day quan (SG).

- Tuabine gi6 st dung may phat cam tng 16ng soc (SCIG).

- Tuabine gi6 sir dung may phéat khong dong bd nguodn kép (DFIG).

- Tuabine gi6 sir dung may phat dong bo str dung nam cham vinh ciru (PMSG).
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1.2.

1.2.1.

1.2.2.

Co sé 1y luan dé danh gia cac anh hwéng va ning cao hiéu qua khi s dung cac
ngudn niing hrong dién mit troi va dién gi6 trong cac ché d9 van hanh cia hé
thong dién.

Cic yéu ciu két noi luéi clia niing lwong dién mit troi, dién gio ciia Viét Nam.

Dap g day du cac yéu cau vé ky thuat nhu: Dién ap, tan so. ..
Pép tmg di cac yéu cau vé do tin cdy cung cap dién ning.
Nha mdy dién gi6, nha may dién mat troi phai dau tu cac trang thiét bi, hé thong
diéu khién, tu dong dam bao két ndi on dinh, tin cdy va bao mat véi hé théng diéu
khién cong suit t& may (AGC) cua Pon vi van hanh hé théng dién va thi truong
dién phuc vu diéu khién tir xa cong suét nha may theo I¢nh diéu do cta Pon vi van
hanh hé théng dién va thi truong dién.

Khi két nbi cac ngudn nang luong dién mit troi, dién gio két ndi voi ludi dién qubc
gia, Pon vi quan 1y van hanh (Chu dau tu) phai c6 Hop dong mua ban dién véi
EVN.

Co s6 ly luan.

Pép ng tinh kha thi vé mat k¥ thuat: tinh toan cac kha ning cung cip dién cua
nguén theo nhiéu su kién va ché d6 van hanh khac nhau. Xem xét kha nang tich hop
va phan bo cong suét tir cac ngudn ning lwong dién mit troi va dién gio.

Kha ning két nbi: Can c6 day du co s¢ vat chat dé ap Gmg yéu cau két ndi ngudn
dién voi ludi. Can dép tmg ddy du cac tiéu chuan két ndi ludi theo quy dinh dé dam
bao tinh an toan va 6n dinh cho ludi. Cac hé théng két nbi ludi phai co kha niang
phat hién su thay d6i cta lui tir 6 diéu chinh ngudn hoa vao ludi.

Kha niang phan phéi: Ngudn nang luong dién mat trdi, dién gio co dic diém phan
tan va khong dong nhat. Do d6 can co cac cong nghé phan phdi ning luong dén cac
noi khéc nhau. Pé 1am duoc can sir dung h¢ théng ludi dién thong minh, cac thiét
bi Iuu trit nang lwong 16n va cac thiét bi chuyén d6i nang luong giita cac ngudn linh
hoat. Phan phdi ning luong mdt cach hidu qua gitp toi wu duoc hé thong dién va
nang cao duoc hiéu qua cling nhu su 6n dinh hé théng.

Chuyén d6i nang lugng giita cac ngudn va luu trit dién nang 1a mot giai phap tbi wu
phan phdi ning lugng hé théng. Cac cong nghé dang duoc nghién ciru va phat trién
dé dua vao hé thong dién,

Kha ning diéu chinh tai: Diéu chinh tai 1a mét trong nhitng giai phap giup tdi wu
ngudn nang luong dién mat troi va dién gid. Hai ngudn niang luong nay cé tinh
khong on dinh, phu thudc nhiéu vao cac tac dong dén tir thién nhién, Vi vay hé théng
can c6 kha ning diéu chinh tai nham str dung nguon ning luong mot cach téi wu
nhat khi c6. Giai phap diéu chinh tai c6 thé 1a tao diéu kién cho phy tai tiéu thy ning
luong theo kha ning ma hé thong c6 thé cung cap mot cach tdi uu.

Panh gia chinh x4c hé théng dién: Panh gia chinh xac tinh trang ctia hé théng, xac
dinh nguén cong suat cta nang lugng dién mat tro1 va dién gio hién co.
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- Pua ra giai phap: Tir cac yéu té trén s& dua ra cac giai phap thich hop va phan bo
cong suét tir dién mat troi va dién €16 hién co6 sao cho dap ung tinh on dinh va bén
vitng cua hé thong dién.
1.3. Nhirng van @& khé khiin ciia hé thong dién khi c6 sw tham gia cic ngudn ning
lwong dién mat troi va dién gio.
- Khoé khin 16n nhat ma hé théng giap phai 1a van dé giai phong cong suat cho cac
ngudn nang luong dién mat troi va dién gio.
- Kho khin trong viée du bao chinh xac cong suat phat, dan dén kho khian trong lac
lap ké hoach van hanh.
- MAét can béng pha do viéc lép dat cac nguén dién mat tro1 ap mai phu thudc vao ho
dién ti€u thy mot pha.
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CHUONG 2: TIM HIEU VE SU DUNG PHAN MEM PSS/E PE MO PHONG,
TINH TOAN, PHAN TiCH AN TOAN VAN HANH HE THONG PIEN.

2.1. Gi6i thiéu cac quy trinh phén tich ché d9 van hanh an toan hé thong dién.

Dé phan tich an toan van hanh ciia HTD ta phan tich, so sanh céc gi trj dién ap, dong,
phan bd cong suat trén ludi dién trong cac ché dd van hanh khac nhau. Qua trinh khao sat,
phan tich s& duoc mo phong va tinh toan str dung phan mém PSS/E.

2.1.1. O ché d@% van hanh binh thuong:

Khi hé thong van hanh & ché do binh thuong, ta tién hanh khao sat cac gia tri dién ap
tai cac nlt ¢ cadc nha may dién va ¢ cac tram bién 4p. Khao sat dong phan bo cong suat cap
tor cac nha may dién dén cac phuy tai trén duong day.

- Khi thay doi cong suit tai:

Khi hé théng van hanh, ta tién hanh thay doi cac gia tri P, Q 1an luot tai cac phu tai. Sau
d6, ta tién hanh khao sat va phan tich cac gia tri dién ap thay doi tai cac nut, ludng cong
suat truyén tai va ty 1& phan trim mang tai trén cac dudng day.

- Khi thay d6i cong suat may phat:

Tuong ty nhu khi thay d6i cong suat tai, ta tién hanh thay d6i cong suat P, Q cua céac
nha may phat tai cic nha may dién. Khao sat cac gia tri dién ap, cong suat truyén tai trén
duong day, sy thay ddi cong suat gitta cac nha mdy...

2.1.2. O ché @9 van hanh N-1 trén mang dién:

Khi hé théng dang van hanh binh thuong, khi mo phong ta tién hanh cat mot phan tir
truong hop n-1 ) dang van hanh ra khoi hé théng. Cac phan tir cit ra s& 1a may phat, duong
day, phu tai,... Khi cit céc phﬁn tir ra, ta tién hanh khao séat su thay doi dién ap, dong dién,
phan b cong suit trén dudng day ciing nhu kha ning tai ctia duong day,... dé danh gia
kha ndng an toan van hanh ctua h¢ théng.

2.2. Tim hiéu vé sir dung phan mém pss/e dé md phéng, tinh toan, phan tich an toan
van hanh hé thong dién:

2.2.1. Tong quan vé phin mém PSS/E:
¢ Cac cong cu cia PSS/E:

Phan mém PSS/E (Power System Simulator for Engineering) 1a phin mém mo phong
hé thong dién (HTD) cia cong ty Power Technologies Inc ctia My thudc so hitu cia
Siemens. Tuy theo optinon dugc chon lya, mot chuong trinh déy du c6 thé mod phong, phan
tich ca ché ché d6 xéc l1ap va on dinh cta hé théng dién. Cac tng dung chinh chuong trinh

gom:
- Tinh toan trao luu cong suit va nhiéu chirc ning khac lién quan.
- Tbi wu hoa trao luu cong suét.
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- Tinh toan céac ché do6 su cb ddi xtng va khong doi xung: Su ¢b duogc dua ra mo
phéng ca su cd ngang truc nhu: nhu su o) ngén mach, cham dat; su ¢b doc truc nhu
dut day, ho pha ¢ bat ctr diém nao trong HTD.

- Tuwong dwong hoa hé thong.

- Mo phoéng 6n dinh: Chuong trinh ndy c6 thé duoc mo phong tinh todn 6n dinh dong,
6n dinh tinh cua hé théng.

- Pbi voi phan tinh toan trao luu cong suat, thong qua giao dién ctia PSS/E, céc chiic
nang phén tich 1 sin c6 gdm:

- Tinh toan trao luu cong suat va nhiéu chirc nang khac lién quan.

- Téi vu héa trao luu cong suit.

- Truy cap mo.

- Phan tich su cb.

- Tuong duong hoa hé thong.

- Céc so d6 mot sgi Online.

- Cac chuong trinh ty dong.

¢ Giao dién cua PSS/E:

Giao dién ctia PSS/E (power flower) hd tro rat nhiéu tién ich cho ngudi dung nhu:

- Tao, thay d6i va x6a dir liéu hé thong dudi dang bang.

- Tao so d6 hé théng két hop véi co sé dir lidu.

- Phan tich, dua cac két qua ché d6 xac 1ap hé théng (trao luu cong suét, phéan tich su
cb, toi vu trao luu ... ).
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Hinh 2.1. Giao di¢n chung PSS/E.
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% Cach tao mgt hé thong dién:

Mot hé théng dién dugc mo phong trong PSS/E co thé c6 mot hodc nhiéu file két hop
tly theo muc dich sir dung. Nhung trong d6 file chay truc tiép va co ban & ché do xac lap
phd bién 1a file.sav.

Dé tao mot hé théng dién mo1i, ching ta chon File roi New. Khi d6 mot cira s6 con hién
ra nhu Hinh 5. Néu mudn nhép dir liéu va quan 1y dit liéu kiéu bang chung ta chon Network
case; néu mudn nhap dir lidu va quan 1y dir liéu trén ca bang va so d6 1 soi ching ta chon
Network case and Diagram; néu mudn nhip dir li¢u theo so dd 1 soi ching ta chon
Diagram. Sau khi chon, mot ctra s6 méi hién ra dé chung ta nhap cong suit co ban (Base
MVA), tan sb co ban (Base Frequency), don vi cho céng suit may bién ap (Units for
tranformer ratings) va don vi cho mot s6 dai luong ciia dudng day (Units for ratings of
non-transformer branches). Cac dong Heading line 1 va 2 dé nhap nhitng chu thich cho ché
dd ma ching ta tao

Network. case
" Network case and Disgram
@ Diagram (a)
" Piot Book e —

" Diagram Template \
ok | Cancel | \‘

Build New Case 3

Bate MVA Bate Frequency Units for hanformes ratings Unrits for 1atings of
norlianformes beanches

10000 {60.00 MVA '] Cutrent expressed 3t MVA v |

®) Headng bre 1

Headng bre 2 |

ok | Cancel |

Hinh 2.1. Céc Iya chon khi tao 1 ché do lam viéc trong PSS/E.
% Dir liéu vao ciia cac thiét bj co ban:

Cac thong s6 nhu dién trg, dién khang, dung dan, dién ap, cong sut, ... ctia céc thiét bi
trong hé thong dién duoc mo phong trén chuong trinh PSS/E duoc nhip dudi dang don vi
tuong d6i (pu = per unit).

Nhu phén trén ta da biét co nhiéu cach dé nhap dir liéu vao chuong trinh PSS/E nhur
nhap tir 1énh, xay dyung file.raw dé inport vao ... hodc nhap dudi dang bang. Cac phuong
phap nhap tir 1énh, tir file raw ... dugc thuc hién ¢ cac version 28 tré vé trudc. Phién ban
29 tro di, trong tai lidu ndy ta st dung cach nhap truc tiép dudi dang bang.
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Bus Bus Baso kv| Area)  Area |Zone| Zone |Own| Owner |40l Voltage Angle Normal Normal | Emergency | Emergency
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Hinh 2.3. Giao di¢n bang nhap dir liéu trong chuong trinh PSS/E.

Dit liéu & Hinh 2.3 1a & dang bang chira cic phén tir va nhitng théng s6 ctia mdi phan
tir trong hé thdng dién ma ta cAn nhap (cach nhip cu thé dugc dién giai cu thé trong phan.
Sau day 1a cac dit liéu ciia mot sé phan tir co ban trong hé théng dién ma ta can khi tinh
toan trong PSS/E:

- Céc thong s6 vé dinh nghia vé ving trao ddi dit liéu (dugc thé hién & Sheet Area
Interchange): Pinh nghia vé viing, tén ving ...

- Céc thong s6 cua nat (duoc thé hién & Sheet Bus): Trong d6 thé hién day du céac
thong tin vé nat can bd phong nhu: Tén, dién ap, gbc pha cua ting nat, dung dan ...

- Céc thong sb cua duong day (duoc thé hién & Sheet Branch): Gia tri dién trd, dién
khang, dung dan, chiéu dai ...

- Céc thong sb cua thiét bi FACTS (dugc thé hién & Sheet FACTs devices).

- Céc thong sd ciia may phat (Plant, Machine): Cong suét phat hién tai va gii han
cong suat phat ciia may phat (16n nhat va nho nht ctia cong sut tic dung va cong
suat phan khang), dién tr& va dién khang cua mdy phat, dién ap dau cyc can diéu
chinh ...

- Céc thong s6 cua phu tai (Load): Cong suét tic dung va cong suit phan khang cua
phu tai ...

- Céc thong s6 may bién ap 2 cudn day (2 Winding): Pién tré va dién khang cudn
day, hé s6 diéu chinh dién 4p va cong sut dit ciia may bién ap.

- Céc thong s6 may bién ap ba cudn day (3 Winding): Pién tré va dién khang giita
cac cudn day, dién ap dinh muc cua mdi cudn, hé sb diéu chinh dién ap mdi cudn
day ctia may bién ap.

2.2.2. Nhap dir liéu vao PSS/E:

Sau khi chuyén cac thong s6 ctia mot hé thong dién sang dang twong d6i chung ta tién
hanh nhap dit liéu vao trong PSS/E. Chung ta c6 thé nhap dir liéu vao PSS/E bang cac cach
sau:

- Nhép dang bang.
- Nhép & dong command.
- Nhép theo file dinh dang san cua PSS/E.

Céc cach nhap trén déu c¢6 1 diém chung 1a khi nhap ching ta phai nhap theo ting phan
tir (nGt, nhanh, may phat, may bién 4p, tai hay cac thiét bi bu...).
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Trong tinh toan ché do xac 1ap ta can nhap cac thong sé vé nut (Bus), dudng day
(Branch), nha mdy (Plant), may phat (Machine), phu tai (Load), thiét bi bu tinh (Fixed
Shunt), thiét bi bu dong (Switched Shunt), may bién ap 2 cudén diy (2 Winding
transformer), may bién ap 3 cudn day (3 Winding transformer).

+ Thong so nut (BUS):
Bus Bus Base kv| Area|  Area |Zone| Zone |Own| Owner ‘Code‘ Voltage Angle ‘ Normal Normal | Emergency | Emergency
{oul B B

(| {1 ¥ m]\Bus £ Pant } Machine } Load } Fixed Shunt } Switched Shunt ) Induction Machine ) Branch } Breaker } 2Winding ) 3 Winding | Impedance table ) FACTS } 2-
Hinh 2.4. Giao di¢n bang nhap dir li¢u BUS trong chuong trinh PSS/E.

Trong tinh toan ¢ ché do xac 1ap, doi véi thanh cai chi can nhap céc thong so sau:

- Bus Number: S6 ctia nut (tir 1 dén 9999).

- Bus Name: Tén nut ¢6 nhiéu nhat 1a 12 ky tu.

- Base kV: Dién 4p co ban cua niat nhap dudi dang cé tén, néu khong cho hay cho
dué6i dang don vi trong d6i thi dé trong va chwong trinh s& tw dong nhap gia tri mic
dinh 1a 0.

- Area Number/Name: Chi nat d6 thudc vao mién nao (vi dy Nam, Trung, Béc), néu
khong can phéan biét thi dé trong va chuong trinh s& tu dong nhap gia tri mac dinh
lal.

- Zone Number/ Name: Chi niit thudc vao ving nao, khong co thi dé trong va chuong
trinh s€ ty dong nhap gia tri mdc dinh la 1.

- Owner Number/Name: Ma cua don vi s& hitu: cong ty dién, nha may ...

- Code: C6 4 loai nit, tng véi mdi loai nut c6 mot gi tri code khac nhau:

+ Nt phu tai (khong c6 may phat ) nhap gia tri la: 1

+ Nuat may phat hodc nha may dién (nit PV) nhép gia tri la: 2
+ Nut can bang (c6 dién ap khong do6i) nhap gid tri la: 3

+ Nut ¢6 lap (nhit d6 tach khoi hé thong) nhap gid tri 1a 4

- Voltage (pu): Bién do dién ap hiéu dung cia nut & dang don vi trong d6i pu, néu dé
bai khong cho s6 liéu hay 1 nut phu tai thi khong can nhap va chuong trinh s& ty
dong nhap gia tri mac dinh 1a 1.

- Angle (deg): Goc pha cua dién ap nut, néu dé bai cho thi nhap, néu khong thi dé
tré)ng va chuong trinh s€ tu dong nhap gia tri n tri mac dinh 1a 0.
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% Cic thong s6 clia nha may (Plant):

Bus Bus Area]  Area Icodel PGen \ QGen QMax QMm | VSched | Remote I Remote Busl Voltage l RMPCT |
. (MW) (Mvar) (Myar) Bus | Name (ou)

| (] »]n]\Bus }Plant { Machine } Load } Fixed Shunt } Swiched Shunt } Induction Machine } Branch } Breaker ) 2 Windng } 3Winding | Impedance tabe } FACI

Hinh 2.5. Giao di¢n bang nhap dir liéu nha may trong chuong trinh PSS/E.

- Vsched (pu): Bién d6 dién 4p ntit ma may phat mudn giit, néu khong c6 thi chuong
trinh s€ tu dong nhap gia tri mac dinh la 1.

- RMPCT: Luong phan trim cong suat phan khang ctia may phat c6 thé tham gia diéu
chinh dién ap, thuong dé tréng va chuong trinh s€ tu dong nhap gia tri mac dinh la
100%.

- Céc thong sb con lai duoc chuyén vao sau khi nhap céc thong sé d6 ¢ machine.

% Céac thong s6 ciia may phat (Machine):

| B | B | ke ke (lew| D | Vicd m%_m_m_m QGen | CMex | COMn | Mease | Rome | XSomce

.

[+ 0] s ) Pt | Machine | Load | Fed Shunt | Swtched Shurt | aduction Machine | Branch | Sreaker | 2 Windrg | 3 Windng | Irpedacce table | FACTS | 2-Tem D | VSCOC § WTemDX ) A | e
Hinh 2.6. Giao dién bang nhép dir li¢u may phat trong chuong trinh PSS/E.
Khi tinh toan ché d6 xac 1ap, voi machine can nhap cac thong sé sau:

- Bus Number: S6 ctia nat c6 chira may phat.

- 1d: Pugc dung dé phan biét timg may phat trong trudng hop co nhiéu may cuing ndi
vao mot thanh cai, néu chi c6 mot may ndi vao thi dé trong va chwong trinh sé tu
dong nhap gia tri mac dinh 1a 1.

- Pgen (MW): Cong suét tiac dung dang phat cia may phat, néu khong cho thi dé
trong, chuong trinh s& ‘tw dong nhap gia tri mdc dinh la 0.

- Pmax (MW): Cong suat tac dung phat cyc dai cua may phat, khong cho thi dé trong

- Pmin (MW): Cong suét tac dung phat cuc tiéu ctia may phat, khong cho thi dé trong

- Qgen (MVAr): Cong suat phan khang dang phat ciia may phat, néu khong thi dé
tréng, chuong trinh s& ty dong nhap gia tri mdc dinh 1a 0.

- Qmax (MVAr): Cong suit phan khang phat cuc dai cia may phat, khong cho thi dé
trong.

- Qmin (MVAr): Cong suat phan khang phat cuc tiéu cia may phat, khong cho thi dé
trong.

- Mbase (MVA): Cong suit dinh mirc cia may phat, khong str dung trong tinh toan
trao luu cong suat ma dugce st dung trong tinh toan sy ¢, 6n dinh.

- R Source (pu): Pién tré trong ciia may phat, nhip vao ¢ don vi pu tng v6i cong suit
dinh mirc cia may phat, khong c6 thi dé trong, chuong trinh s& tu dong nhap gié tri
mac dinh 1a 0.

- X Source (pu): Pién khang trong ctia may phat & don vi twong ddi pu tng véi cong
suat dinh mirc ctia may phat, gia tri ndy dung trong tinh toan dynamic, khéng c6 anh
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huong khi tinh todn trao luu cong sut, chuong trinh s€ ty dong nhap gia tri mac
dinhla 1.

- Gentap (pu): Hé s6 may bién 4p dau cuc may phat.

- Owner 1,2,3,4: S6 chi don vi s& hitu, khong c6 thuong nhap Owner 1 1a 1.

- Owner2,341a0.

- Fraction 1,2,3,4: Ti 1€ von cta don vi s& hitu tha 1,2,3,4; khong cho thi délal.

Cdc théng s6 con lai dé trong va chwong trinh sé nhdp mdc dinh.

% Cac thong s ciia phu tii (Load):

[ ] #] 0]\ Bus | Pant | Machine ) Load / Fixed Shunt } Swiched Shunt ] Induction Machine ) Branch } Breaker } 2 Winding } 3W
Hinh 2.7. Giao di¢n bang nhap dir li¢u phu tai trong chuong trinh PSS/E.

Tinh todn & ché do xéc 1ap thi can nhap cac thong s6 sau doi vdi phu tai:

- Bus Number: S6 nut ma phu tai ndi vao.

- Id: Pugc dung dé phan biét ting tai trong truong hop ¢ nhiéu tai cting ndi vao mot
thanh cai, néu chi c6 mot tai ndi vao thi dé tréng va chuong trinh s€é mac dinh s€ tu
dong nhap gia tri mac dinh 1a 1.

- Pload (MW): Cong suat tac dung ctia phu tai.

- Qload (MVAr): Céng suét phan khang cta phuy tai.

Cdc thong s6 con lai dé tré'ng va chuwong trinh sé nhdp mac dinh.

% Cac thong so ciia Fixed Shunt:

Bon | B Al Asee (2em|  2ewe ool W | Camel Mode o wted | W o Femsot | Rewwte s | RMPCT Davicw B |
s Musbet ! '.\l:u". b o L 1 ten | les ] Des | Sege O 1 Mame | et |
» ) Tegeartal vy viw Tucme

3]0 B ] Tt | Mt ) Lot ) Povect st )\ Switched Stuunt | Sviucton Machine | (eanch )\ Sesber |\ J Winarg ) 3 Windieg ), Irpeddance G |\ TACTS ), 7-Teem OC | VG OC |\ Mo Taremi O ), Aima ) |

Hinh 1.8. Giao di¢n bang nhap dir li¢u Fixed Shunt trong chuong trinh PSS/E.

Tinh ché do xac lap, can nhap céc thong s6 sau cua Fixed Shunt:

- Bus Number: Sé nit néi véi thiét bi bu.

- 1Id: Pugc dung dé phén biét tung thiét bi trong truong hop co nhiéu thiét bi cting nbi
vao mot thanh céi, néu chi c6 mot thiét bi ndi vao thi dé trong va chuong trinh sé& tu
dong nhép gia tri mac dinh 1a 1.

- G- Shunt (MW): Dién dan cua thiét bj bu.

- B- Shunt (MVAr): Dung dan ctia thiét bi bu.

Cdc théng s6 con lai dé trong va chwong trinh sé nhdp mdc dinh.
% Céc thong s6 ciia Swichted shunt:

B B | Aeo|  Awa  |Zone] Zone  [cogel W G AR G i Vio | Remoto | Remoto Bus| RMPCT |  Device Binit
e | =i (AN M| el e “,Sn‘\rlc.l by l YRR "“'l e [P | Remuetw] RENT | Qe alas|
-

Lockad (0) aquentinl input ordae Hane

D as [ Pint | Machion | Toad ) Tixed Shunt ) $witched Shunt [ Induction Machine )\ Granch ), Dreaker )\ 2 Winding )\ 3 Winding )\ Impedance tabl )\ FACTS )\ 2-Tarm DG )\ VBG DG )\ N-Term DG )\ Area | |

SVTH: Ding Pirc Thing 16 GVHD: PGS.TS Nguyén Hiru Hiéu
Nguyen Nhu Hoang Thién



D6 An Tét Nghiép Truong DPai hoc Bach Khoa
Hinh 2.8. Giao di¢n bang nhap dir liéu Swichted Shunt trong chuong trinh PSS/E.

Tinh ché d6 xac lap, can nhap céac thong sb sau ctia Swichted Shunt:

- Bus Number: S6 hiéu nat ¢ Shunt. q )
Control Mode: Phuong thirc diéu khién dong cat:

+ 0: Co dinh .

+ 1: Roi rac.

+ 2: Lién tuc.

Vhi (pu): Ngudng dién &p trén muon giir, khong co dé trong

Vlo (pu): Ngudng dién ap dudi mudn gitr, khong c6 dé trong.

- VSC Name: Nut can dugc giit dién ap trong giéi han Vhi dén Vlo, khong c6 dé
trong.

Binit (MVAr): Cong suat ban dau cua shunt.

% Ciac thong s6 ciia dwong diy (Branch):

From Bu1 From Bus

0000000 @

1 0 0,000000 0,000100 @ From 0.0 0,00000 0,00000 0,00000 0,00000 0,000
101 | . Al 0,000000 0,000100 0000000 @ @From 00 0.0 0,0 0,00000 0,00000 0,00000 0,00000 0,000
8 BFom

[T W] Bus | Plant | Machine } Load ] Fixed Shunt | Swiched Shunt | Induction Machine ) Branch [ Breaker |, 2 Winding | 3Windng | Impedance table ), FACTS | 2-Term DC } VSCDC , N-Term DC J Area )

Hinh 2.9. Giao dién bang nhép dir li¢u duong day trong chuong trinh PSS/E.
Gia st dudng ddy tir nut thi i téi nut thit j, ta 6 Cac thong s6 can nhap sau:
Khi tinh trong ché do xac 1ap, nhanh can nhap cac thong sb sau:

- From Bus Number va To Bus Number : Tén cta hai nat ndi dudng day.

- 1d: Puoc dung dé phan biét timg nhanh trong trudng hop ¢ nhiéu nhanh cing ndi
vao hai thanh c4i, néu chi ¢c6 mot nhanh ndi vao thi dé tréng va chuong trinh s¢€ ty
dong nhap gia tri mac dinh 1a 1.

- Line R (pu): Gid tri dién tré cua duong day.

- Line X (pu): Gia tri dién khang cua duong day.

- Charging (pu): Gia trj dién dung dan cua duong day, khong co thi bo trong.

- Line G From (pu), Line B From (pu): Shunt duong day ndi vao nit i.

- Line G To (pu), Line B To (pu): Shunt dudng day nbi vao nit j.

- Length: Chiéu dai dudng day, nhap vao don vi tiiy ¥, thuong dé tréng véi cac gia tri
dién tré, dién khang va dién dung dan cua duong diy di duoc tinh theo chiéu dai
duong day, chuong trinh s€ ty dong nhap gia tri mac dinh 1a 1.

Cdc théng s6 con lai dé trong va chwong trinh sé nhdp mdc dinh.
% Ciac thong s6 nhap vao MBA 2 cudn diy (2 winding):

Network data X

[From Buy  From Bus | ToBus | To bus 1 P l iy in Iumu- wmmnul Lmnmllu| Controlle|  Tap | Control Mode Auto Winding Impadance Admitance
Humber L Name.| Number |___Namae_ Sarvicl d d Posltions Adlust NO Codde VO Coda U0 Coda
vl o of lapped You
| Spocifiod Rl Spociliod X| pae s | duen | owee | Magnotizing | Magnetizing [ Own | Fraction [ Own| Fraction | Own| Fraction | Own| Fraction | Winding | Wnd 1 Ratlo | Wnd 1
| Wik 1 Anghe | Wind 2 Hstlo Wnd 2 fwax | fmin lv o (pa. WV Vimin (pu, WV | Wil Connec{  Load Drop | Load Drogp llnw“ W (toble X (table 1 Vactor ‘tlnv chor | Connection :
4+ deuteusl Lo ot AV L Momboal AV (ustlo ot anall (atla o anoll MY, o MMJM ullm Alllll-l A Lo 3 (oul | Coma X loul ~soumcted | coioctod bl Groun 1 U'JMI! i Lode
.
[0 oo )t ) Machen ) toad | Fived stine | Swiched shunt ) Induction Machme | Branch ) Drsakes ) 2 windiog A 3 Wisding ) Impedance table | FACTS | 2 Term DC |\ VSC DC | W Term OC | Area | inter s Tranter | owr )\'.f
’
o , <
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Hinh 2.10. Giao dién bang nhap dir liéu MBA 2 cudn day trong chuong trinh PSS/E.

D¢ tinh ché do xac lap, do1 voi may bién &p 2 cudn day, chi can nhap cac thong so:

- From Bus Number: Nut ni véi cudn ddy thtr nhit cia may bién ap, néu co diéu ap
dudi tai chi co & cudn day nay.

- To Bus Number: Nut ni véi cudn day thir hai cia may bién ap.

- Last Bus Number: Nt ndi v6i cudn day thir ba cia may bién ap ba cudn day...

- 1d: Duoc dung dé phan biét tung may bién 4p trong truong hop co nhleu may cung
ndi vao nhitng thanh cai do, néu chi c6 mot may ndi vao thi dé trong va chuong
trinh s€ tu dong nhap gia tri mac dinh la 1.

- Name: Tén dit cho may bién ap, chuia tdi da 8 ky tw va dat trong ngoac «

- Winding Data I/0O Code: Ma cua cudn day dung dé xac dinh don vi nhdp vao cua
dién ap cac cudn day la don vi twong ddi pu hay don vi c6 tén.

- Impedance I/O Data: M3 cua tré khang may bién 4p, dung xac dinh tinh tré khang
ciia may bién 4p theo cong sudt co ban cua toan hé thong (Zpu system base), theo
cong suat cua ting cudn diy (Zpu Winding base) hay theo ton that khong tai va
phan trim dong dién khong tai (Load loss and /Z/).

- Admittance I/0 Data: M3 cua téng din cac cudn day, dung xéac dinh gi tri tong dan
nhap vao dugc tinh theo cong sut co ban cta hé thong (Y system base) hay ton that
khong tai va phan trim dong dién khong tai.

- Specified R (pu or 6m): Gia tri dién tré ctia may bién ap.

- Specified X (pu): Gia trj dién khang cta may bién ap.

- Wnd 1 Ratio (pu or kV): Hé s6 diéu chinh dién ap & cudn day 1.

- Wnd 1 Nominal kV: Di¢n ap dinh muc ctia cuon day 1.

- Wnd 1 Angle: Goc 1éch pha ctia may, ténh bang do.

- Wnd 2 Ratio (pu or kV): Hé sb diéu chinh dién ap & cudn day 2.

- Wnd 2 Nominal kV: Di¢n ap dinh murc ctia cuon day 2.

- Wnd 3 Ratio (pu or kV): Hé s6 diéu chinh dién ap & cudn day 3 ctia mdy bién 4p ba
cudn day va tu ngau.

- Winding MVA : Cong suét dit cia MBA, néu khong cho thi dé trong, chwong trinh
s& nhap bang gia tri cong suit co ban cua hé thong.

Cdc thong s6 con lai dé tro”'ng va chuong trinh sé nhdp mac dinh.

s Cac thong 50 nhap vao MBA 3 cudn day (3 wmdlng)

[ [From Buy From Bus [ Tobus [ Totus | Lavt Bus|  Lost Bus [ ld] Nams [ in Non mwtured| [ Impedune ‘ wia i wiax | wein W2 x ‘
[ Number |___Nama.. Mumlm . Mama._ Number | Nema. hrviu Y unu 1o Lmln {0y 08wt (1) How ot watisl loul
" " I Lon (nyslam b
I\ Transtormer | Windngs /
[l 0o ouin Kt | Machin ) Eoad ) Foced Shunt )| Swtichod Shant )\ Induction Machon )\ Branch ) fireskar ), 2 Windeg )3 Winding [ impedance table )\ FACTS ), 2-Term DC ) VEC DC ) N-Torm DC | Ama )\ intie-aroa Transim
W3R W31 Xx ]Mugneliling [Mngnelizing [ Winding 1.2 | Winding 2.3 | Winding 3-1 Star Bus Star Bus Fraction ]Own Fraction Fraction Fraction
{pu or watts! {ou) G B MVA Base MVA Base MVA Base | B oltage | Bus Anale

:

r\rransionnerﬁ Windings [
4 ] { ] 4 { M 1\ Bus }\ Plant )\ Machine }\Load }\ Fixed Shunt )\ Switched Shunt )\ Induction Machine }\ Branch }\ Breaker }\ 2 Winding )\3 wlndlngA Impedance tabie )\ FACTS )\ 2-Term DC /\VSC DC }\ N-

[Acluul R\)] Acm-l mz [ Actual R2-3 | Actual R23 [ Actual 1IR3 | Adunl Rnl vmo. [Edll Vector [ Connection |  Edit | User |  Leakage l Grounding l RG1 [ XG1 [ RO l x01

’_]lnum\-mml {ou ac | foul 1 (ou orwatiall Grol Code. e jonl Code | loul lou).
Edt VG
|
1
L
i J [ ‘ Loakagw Grounding \ RGY xar | P9 X0t 1 G2 XG? l ko2 l X | gy XGY \ R03 %03 ANwut \ AN ‘

} Lunuacuuu L Imoedance. | lmoedance i low) toul i lwul dou | i lout 1 foud L

|\ Transtormer | Windngs /
Lol K Mt | Wachine ) oo | Fced Shont ) Swwtched Shant )\ induction achion |\ ranch )\ irasker | 2 wndng )3 Winding { inpedance tatie | TACTS | 2-Term 0. |\ VSE DG | F-Yem DG |\ Aren J Inter-ornn Tiaoder |, Owner ) 20¢
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Hinh 2.11. Giao di¢n bang nhap dir licu MBA 3 cudn day trong chuong trinh PSS/E.

Khi tinh todn & ché dd xac 1ap, vdi may bién ap ba cudn day, ta can nhap cac thong so sau:

From Bus Number: Nut ni véi cudn diy thtr nhat cia may bién ap, néu c6 diéu ap
dudi tai chi co & cudn day nay.

To Bus Number: Nut ni véi cudn day thir hai cia may bién ap.

Last Bus Number: Nt ndi véi cudn day thir ba ctia may bién ap ba cudn day.

Id : Puoc dung dé phan biét tirng may bién 4p trong truong hop c6 nhiéu may cing
ndi vao nhitng thanh cai do, néu chi c6 mét may ndi vao thi dé trong va chuong
trinh s€ tu dong nhap gia tri mac dinh la 1.

Name: Tén dit cho may bién 4p, chua téi da 8 ky tu va dit trong ngoic "

Winding Data I/O Code: Ma cua cudn day dung dé xac dinh don vi nhdp vao cua
dién ap cac cudn day 1a don vi twong ddi pu hay don vi c6 tén.

Impedance I/O Data: M3 cua tré khang may bién ap, dung xac dinh tinh tré khang
clia may bién 4p theo cong sudt co ban cua toan hé thong (Zpu system base), theo
cong suat cua ting cudn diy (Zpu Winding base) hay theo ton that khong tai va
phan tram dong dién khong tai (Load loss and /Z/).

Admittance I/0 Data: M3 cta tong dan cac cudn ddy, dung xac dinh gia trj tong dan
nhap vao dugc tinh theo cong suit co ban cta hé théng (Y system base) hay ton that
khong tai va phan trim dong dién khong tai.

W1-2 R (pu or watts): Dién tré gitra hai cudon day 1 va 2 cua MBA.

W1-2 X (pu or watts): Dién khang gitta hai cuon day 1 va 2 cua MBA.

W2-3 R (pu or watts): Dién trd gitra hai cuon day 2 va 3 cia MBA.

W2-3 X (pu or watts): Dién khang gitta hai cudn day 2 va 3 cua MBA.

W3-1 R (pu or watts): Dién tré gitra hai cudon day 3 va 1 cua MBA.

W3-1 X (pu or watts): Dién khang gitra hai cudn day 3 va 1 cia MBA.

Winding 1-2 MVA Base: Cong suat dit giita cudn ddy 1 va 2 cia MBA.

Winding 2-3 MVA Base: Cong suat dit giita cudn ddy 2 va 3 ciia MBA.

Winding 3-1 MVA Base: Cong suat dit giita cudn ddy 3 va 1 ciia MBA.

Star Point Bus: Modul dién ap tuong ddi cia nut trung tinh (nat gia), chuong trinh
s€ tu dong nhap gia tri mac dinh 1a 1.

Star Point Bus Angle: G6c pha dién &p cia nut trung tinh.

Ratio (pu or kV): Hé s diéu chinh dién ap & mdi cudn day.

Nominal (kV): Dién 4p dinh mirc ctia mdi cudn day.

Rate A, Rate B, Rate C (MVA): lan luot 1a cac gia tri cong sudt caa ba cudn day
may bién ap.

Cdc théng s6 con lai dé trong va chwong trinh sé nhdp mdc dinh.

2.2.3. Phuong phap trao luu cong suit:
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R/
0‘0

Phwong phap Gauss — Seidel (SOLV).

(B S1om 48 werdow whant usisg e Sohw oL

Hinh 2.12. Giao dién chung cua phuong phap Gauss-Seidel.

Hoi tu cham, diéu nay co thé cai thién bﬁng hé sb tang géc.

C6 thé st dung dé danh gia so bo dién ap ban dau va cac van dé vé CS phan khéang.
Sai léch cac sai s dit liu.

Khong thé sur dung cho tu bu doc do d6 khong ap dung cho HTD Viét Nam.

Phwong phap Gaus — Siedel cai tién (MSLV).

Hoi tu cham, vin dé nay co thé cai thién nho hé sb tang toc.

C6 thé sir dung dé danh gia so bo dién ap ban dau va cac van dé cong suat phan
khang.

Sai léch céc sai s6 dir liéu.

Co thé sir dung khi c6 tu bu doc do do6 cé thé sur dung chop HTD Vi¢t Nam.

Day 1a phuong phap rat tot néu ludi da c6 danh gia dién ap so bo.

Pay la phuong phép tinh rat tot néu ludi da co danh gia dién ap so bo.
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R/
0‘0

Phuwong phap Newton — Raphson diy di (FNSL).
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Hinh 2.13. Giao dién chung. cua pﬁuong phép Newton-Raphson.

Hoi tu nhanh ( thuong nho hon 5 budc lap ).

Co thé dat duoc sai s tinh toan nho.

Co thé su dung khi c6 tu bu doc.

Co thé gap kho khan néu diéu kién ludi kém két hodc c6 van dé vé cong suét phan
khang.

bay 1a mot trong nhiing phuong phap thuong dugc dung.

Phwong phap lap Decoupled Newton — Raphson (NSOL).

Str dung phuong phép 1ap Newton-Raphson.

Téch rdi phan thyc cong sut va cong suat phan khang ( Phuong trinh cong suat/goc
va cong suat phan khang/ dién ap giai doc 1ap ).

Gip tré ngai néu ty s6 X/R nho, vin dé ndy co6 thé xay ra trong HTP Viét Nam.
Khong duoc khuyén cao dé sir dung chung.

Phwong phap Fixed slope Decouple Newton-Raphson.

Ho1i tu nhanh

Sai s6 tinh toan nho

C6 thé gip phai kho khin véi ludi c6 van dé vé dién ap hodc c6 van dé vé CS phan
khang.

2.3. Két luan chwong 2:
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Phuong phap phan tich an toan van hanh cia mot hé théng dién, voi viéc khao sat su
van hanh cua mot hé théng dién trong tat ca cac tinh huéng van hanh c6 thé xay ra. bé
phan tich an toan van hanh ctia mot hé théng dién ta nghién ciru phan tich, so sanh cac gia
tri vé dién ap, dong dién, phan bd cong suét trén ludi dién trong cac ché do van hanh khac
nhau. Ngoai ra, qué trinh phén tich con duya trén truong hop: khi hé théng dién dang van
hanh binh thudng, ta tién hanh cit mot phan tir (trudng hop N-1) dang van hanh ra khoi hé
théng. Cac phan tir cit ra s& 13 may phat, duong day, phu tai.. .

Trong chuong ndy, s& giéi thiéu chi tiét cach sir dung phan mém PSS/E trong céc tinh
hudng phan tich an toan van hanh luéi dién. Ting trudng hop cu thé nhu cach thay d6i
cong suat phu tai, thay d6i dién ap dau cuc may phat, tinh ngin mach, cét phan tir duong
day, cat phan tir may phat ... ra khoi hé thong. Trong mdi trudng hop, PSS/E sé& chay chuong
trinh, hién thi cac thong ) gia tri U, P, Q trén so dd va cho két qua tinh toan. Tur két qua
tinh toan thu duogc, ta c6 cac gia tri vé dién ap, dong dién, sy phan bd cong sudt cling nhu
kha ndng mang tai cua duong day, tir d6 phan tich danh gié tinh an toan trong van hanh cta
hé thdng dién.

Trén co sé trang thai van hanh da dugc thiét 1ap, trong chuong 3 s€ tién hanh tinh toén,
phan tich cac ché do van hanh cia ludi dién hai tinh Quang Binh va Quéang Tri thong qua
céc kich ban da dé ra.

SVTH: Ding Pirc Thing 22 GVHD: PGS.TS Nguyén Hiru Hiéu
Nguyen Nhu Hoang Thién



D6 An Tét Nghiép Truong DPai hoc Bach Khoa
CHUONG 3: PANH GIA ANH HUONG CUA CAC NGUON NANG LUQNG
PIEN MAT TROI VA PIEN GIO KHI VAN HANH LUOI PIEN CUA 2 TINH

QUANG BINH VA QUANG TRI O CAP PIEN AP 220/110 KV TREN PHAN MEM

PSS/E QUA CAC CHE PQ VAN HANH KHAC NHAU.

3.1. Nguon dién, lwéi dién va két luoi.

3.1.1. Nguén dién:

Co cAu ngudn cua 2 tinh Quang Binh va Quang Tri:
- Nha méy dién gié chiém ty 18 cao nhit khoang 60%.
- Nha méy dién mit troi chiém khoang 25%.

- Nha may thuy dién chiém khoang 10%.
- DMTMN chiém 5%.

m dién gio m dién mat troi m thuy dién

Hinh 3.1. Co cdu ngudn trong HTD 2 tinh Quang Binh va Quang Tri.
3.1.2. Lwoi dién:
Ta chi Xét duong day 220kV, 110kV ciia hé thong truyén tai ciia ludi Quang Binh va Quang
Tri bao gom:

- DPuong day 220kV: 12 duong day.
- DPuong day 110kV: 44 duong day.
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3.2. Phan tich wu nhwoc diém cia hé théng dién 2 tinh Quang Binh va Quang Tri.
3.2.1. Uudiém.
3.21.1. PDialy.

V6i dia hinh rimg bién gan nhau, d6 che phu ciia rimg 16n, s6 gio ning & ving dong
bang ven bién tir 1.650 dén 1.820 gid, cudng d6 birc xa trung binh 4,03-4,5kWh/m2/ngay.
Quang Binh va Quang Tri dugc danh gia 1a ving dat c6 nhiéu tiém ning dé phat trién ning
lugng tai tao, bao g@)m dién gid, dién mat troi...

3.2.1.2. Luwéi dién.

- C6 két cau lui linh hoat, khép vong, duong day chi yéu van hanh mach vong kin lam
tang do tin cdy cung cap dién.

- Van 6n dinh, dam bao chat luong dién nang khi van hanh ¢ ché d6 day co ban.

- Cac MBA 220,110 chu yéu van hanh song song: Nang cao tinh kinh té, linh hoat khi
van hanh.

3.2.1.3. Nguén dién.

- C6 nhiéu nha may dién gié va dién mit troi ( P ngudn > P tai ) do d6 dap ung phu tai
hé théng dién cua 2 tinh.

- C6 nhiéu cong cu dé diéu chinh dién ap t6t : Cac bd inverter trong cac nha mdy dién
gi6 va dién mat troi: dap g nhanh.

3.2.2. Nhwoc diém.

3.2.2.1. Piéu kién tw nhién.

Mién trung no6i chung va 2 tinh Quang Binh, Quang tri né1 riéng c6 dia hinh chua yéu la
giap bién, doi nui, hang ndm xay ra cac thién tai 14 lut nén x4c suat sy ¢6 xay ra nhiéu, gay
can trd viéc van hanh h¢ thong dién.

3.2.2.2. Nguon.

- Vingudn 16n hon tai, nén trong mot sé thoi diém co6 thé gay qua tai qua cac duong day
va may bién ap noi mién, lién mién, thira nguén trong hé¢ théng dién quéc gia. Bac biét
1a ban ngay khi nang lugng téi tao phat cao.

- Céac nha may ning luong tai tao phu thudc nhiéu vao thoi tiét nén co thé thay doi cong
suat dot ngdt dan dén khoé khin trong cong tac diéu d6 , van hanh hé théng dién (kho
khin trong cong viée du bao cong suat phat, 1ap ké hoach huy dong ngudn dién).

3.2.2.3. Luéi dién.

- MOt s6 tram ¢6 so dd thanh cai chua hoan thién gay khoé khan nhu thiéu dao cach ly
& cac tram bién ap 110kV Ba Pon, tram bién ap 110kV Dong Ha.

3.2.2.4. Phu tdi.

- Biéu dd phu tai khong déu trong ngay giy khé khan trong viéc diéu chinh dién ap
trong hé thong dién.

3.3. Anh huéng ciia nguon NLTT vio céng tic van hanh hé thong dién ciia 2 tinh

quang binh va quang tri:

3.3.1. Uu diém:

SVTH: Ding Pirc Thing 24 GVHD: PGS.TS Nguyén Hiru Hiéu
Nguyen Nhu Hoang Thién



D6 An Tét Nghiép Truong DPai hoc Bach Khoa

Tiém nang phat trién 16n do thuan lgi vé dia hinh va thoi tiét , didu kién blre xa mat troi
va gi6, bo sung vao ngudn ning lugng HTD Qudc gia c6 xu hudng thiéu hut.

Céc nha may di¢én gio, di¢én mat troi déu duoc trang bi hé théng AGC két ndi hé théng
SCADA/EMS cua don vi van hanh hé théng dién va thi truong di¢n

=> Giup diéu chinh tir xa, nhanh chéng cong suat nha may dién dam bao khong gay
qua tai duong day, thiét bi.

3.3.2. Nhuge diém:

La ngudn dién c6 ning luong tai tao bat dinh giy khé khin trong viéc dy bao dé 1ap
lich chu ki t6i, 1ap ké hoach van hanh va diéu d6 thoi gian thuc.

Thoi diém cac nha médy ning luong ti tao phat cao dic biét vao cac mua i khi cac nha
may thuy dién ciing dang x3 lii, s& gy qua tai nghiém trong cac duong day, tram bién
ap nd6i mién va lién mién.

Xu huéng quan tinh cia HT thdp do sy xAm nhap cac nha may dién gid, dién mat troi.

3.4. Cac kich ban van hanh:
3.4.1. Trudomg hop 1: Van hanh luéi dién Tinh Quéang Binh va Tinh Quang Tri khung

gio’ 6h sang.

O truong hop nay, ching ta chi xét dén ngudn dién gio, thiuy dién do lac nay cac PMT

d3 bat kha dung. Thong sb cong suit phat cac nha mdy dién gio, nha may thiuy dién nhu

bang 3.1.

Bang 3.1 Thong sb cong suit phat cia cac NMDG va Thuy dién.

STT Generator Name Zone Name (FI)\SIB\?\?)
1 BT1 33.000 QUANG_BINH 109.2
2 BT2_GD_1 33.000 QUANG_BINH 100.8
3 BT2_GD_2 33.000 QUANG_BINH 42
4 | DG_AMACCAO 35.000 | QUANG_TRI 49.2

DG_HOANGHAI
5 ~ 35 000 QUANG_TRI 48
6 DG_TAITAM 35.000 QUANG_TRI 48
7 DG_P_HUY 33.000 QUANG_TRI 48
8 DG_P_LIEU 33.000 QUANG_TRI 48
DG _P_NGUYEN
9 = 33.000 QUANG_TRI 48
10 | DG_HPHUNG_222.000 | QUANG_TRI 20
11 | DG_HPHUNG_322.000 | QUANG_TRI 29.4
12 | DG_HLINH_122.000 QUANG_TRI 30
13 | DG_HLINH_222.000 QUANG_TRI 30
14 | DG_HLINH_7 22.000 QUANG_TRI 29.4
15 | DG_HLINH_822.001 QUANG_TRI 25.2
16 | DG_GELEX 122.000 | QUANG_TRI 29.4
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18 | DG_GELEX 222.000 | QUANG_TRI 29.4

19 | DG_GELEX 322.000 | QUANG_TRI 29.4

20 | DG_TANLINH 22.000 | QUANG_TRI 46.2

DG_HUONGTAN

21 29 000 QUANG_TRI 46.2

22 | DG_LIENLAP33.000 | QUANG_TRI 48
TD DAKRONG 4 H1

23 13 800 QUANG_TRI 14
TD DAKRONG 4 H2

24 13 800 QUANG_TRI 14
TD DAKRONG 2 H2

25 6,200 QUANG_TRI 9
TD DAKRONG 2 H2

26 6,200 QUANG_TRI 9
TD QUANG TRI H1

27 10.500 QUANG_TRI 32
TD QUANG TRI H1

28 10500 QUANG_TRI 32

Thong s6 cong suat ctia cic phu tai ciia 2 tinh Quang Binh, Quang Tri nhu bang 3.2.

Bang 3.2. Thong s6 phu tai tai 6h sang.

S6 lugng 6h
Tén tram TC 22-35kV cua p 0
MBA
DHOI110 T1 22.000 2 5,6 0,1
DHOI110 T1 35.000 2 5,6 0,1
DONGHOI T2 22.000 2 7,5 0,5
DONGHOI_T2 35.000 2 7,5 0,5
BA DON_T1 22.000 2 0,0 0,0
BA DON_T1 35.000 2 0,0 0,0
BADON_T2 22.000 1 12,9 14
BOTRACH 22.000 1 14,8 1,2
LETHUY T2 22.000 2 9,2 14
SGIANH_ T1 35.000 2 0,7 0,0
SGIANH_T1 6.3000 2 0,7 0,0
SGIANH_T2 35.000 2 3,3 0,8
SGIANH T2 6.3000 2 3,3 0,8
TUYEN_HOA 22.000 2 2,9 0,6
TUYEN_HOA 35.000 2 2,9 0,6
ANG_SON_T1 35.000 2 1,7 0,8
ANG SON T1 6.6000 2 1,7 0,8
ANG SON_T2 22.000 1 53 0,4
BACD HOI T2 24.000 1 15,4 1,2
VHOA?22 T1 22.000 2 2,7 0,2
VHOAG6 T1 6.6000 2 2,7 0,2
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VAN HOA 22.000 2 0,2 0,0
VAN HOA 6.0000 2 0,2 0,0
HON LA_T1 23.000 1 4,2 0,4
VINHLINH_22 22.000 1 159 | 34
DONGHA_T1 24.000 1 16,4 | 3,6
DONGHA_T2 22.000 2 8,8 1,0
DONGHA_T2 35.000 2 8,8 1,0
T1-ONGANG 22.000 1 4,0 0,4
QNGANG_T2 22.000 1 7,0 0,9
DIENSANH_T1 22.000 1 6,8 1,0
DIENSANH_T2 24.000 1 6,9 11
KHESANH_T1 22.000 2 -06 | 01
KHESANH_T1 35.000 2 -06 | 0,1
TA RUT_T1 38.500 1 -49 | 0,3
T2-TARUT 38,5 2 -24 | 0,3

Truong hop nay ta ¢6 2 kich ban van hanh:

- Kijch ban 1: Cong suat phat ctia cic ngudn niang luong dién gié va nha may thay
dién nhu bang 3.1.

- Kich ban 2: Giam cong sut phat cac nguon nang luong dién gié xuéng mirc bat kha
dung hodc gan bat kha dung va céc ngudn tir cac nha mdy thuy dién dwoc giir
nguyén.

3.4.1.1. Panh gia dién ap:

Ta c6 két qua két qua dién ap:

- Voltage 1: La gia tri dién ap khi van hanh kich ban 1.
- Voltage 2: La gia tri dién ap khi van hanh kich ban 2.

Bang 3.3. Gi4 tr1 dién ap tai cac thanh cai 110kV va 220kV.

STT Bus Name Base kV Zone Name Voltage 1 (pu) | Voltage 2 (pu)
1 BA DON 220 220 QUANG BINH 0,997 0,9974
2 BA DON 220 110 QUANG BINH 0,9909 0,9915
3 KHE SANH 110 QUANG TRI 0,9996 1,0009
4 DONG HA 110 110 QUANG TRI 1,0156 1,0265
5 DONG HOI 110 QUANG BINH 0,9932 0,9943
6 DONG HOI 220 220 QUANG BINH 0,9941 0,9949
7 DONG HOI 220 110 QUANG BINH 0,9933 0,9953
8 | DG HUONGPHUNG 110 QUANG TRI 1,0006 1,0007
9 SONG GIANH 110 QUANG BINH 0,9917 0,9923
10 DARKRONG 4 110 QUANG TRI 1,0063 1,0073
11 VAN HOA 110 QUANG BINH 0,991 0,9917
12 HON LA 110 QUANG BINH 0,9896 0,9902
13 LE THUY 110 QUANG BINH 1,0047 1,0082
14 DG GELEX 110 QUANG TRI 0,9999 1,0006
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15 DG HUONG TAN 110 QUANG TRI 1,0013 1,0012
16 BO TRACH 110 QUANG BINH 0,9887 0,9896
17 TUYEN HOA 110 QUANG BINH 0,9862 0,9868
18 TARUT 110 QUANG TRI 1,0085 1,0095
19 DMT DOHWA 110 QUANG BINH 1,0044 1,0077
20 BAC DONG HOI 110 QUANG BINH 0,9911 0,9921
21 LAO BAO 220 220 QUANG TRI 0,9968 0,9967
22 LAO BAO 220 110 QUANG TRI 0,9988 1,0006
23 LAO BAO 110 110 QUANG TRI 0,9978 0,998
24 BA DON 110 110 QUANG BINH 0,9903 0,991
25 ANG SON 110 QUANG BINH 0,9912 0,9941
26 HUONG LINH 110 QUANG TRI 1,0103 1,0085
27 VINH LINH 110 QUANG TRI 0,9962 1,0027
28 DMT LIG 110 QUANG TRI 1,0066 1,0147
29 DARKRONG 2 110 QUANG TRI 11,0104 1,0119
30 DMT GIOTHANH 110 QUANG TRI 1,0054 1,0122
31 DIEN SANH 110 QUANG TRI 1,0118 1,0261
32 NMDG BT1 220 QUANG BINH 0,9986 1,0003
33 NMDG BT2 220 QUANG BINH 1,0009 1,0011
34 QUAN NGANG 110 QUANG TRI 1,0065 1,0146
35 QUANG TRI 110 QUANG TRI 0,9991 1,0008
36 DONG HA 220 220 QUANG TRI 0,9856 0,9873
37 DONG HA 220 110 QUANG TRI 1,0182 1,0297
38 DG PHONGLIEU 220 QUANG TRI 0,9982 0,9974
39 DG TAI TAM 220 QUANG TRI 0,9971 0,9968
40 DG AMACAO 220 QUANG TRI 0,9969 0,9967
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Danh gia tac dong ciia cac ngudn ning luong dién gié anh hudng dén hé théng dién:

- Qua bang gia tri dién &p tai cac nut thé hién su chénh léch dién ap & trén, ta théy tai
cac nat cd cac ngudn ning luong dién thiy dién va dién gio ddu ndi vao c6 su chénh
léch dién ap nhung van nam trong pham vi cho phép, khong anh huéng dén su van
hanh cta hé thong dién.

3.4.1.2. Danh gia kha ning mang tii trén dwong day.
a) Khi van hanh Kkich ban 1:

Theo so d6 md phong, sau khi chay trao luu cong sudt nhan thiy trong hé théng dién cua
2 tinh khong xuét hién trudng hop nao qua tai trén dudng day 220kV va 110kV. Nhung c6
2 duong day 220kV tu T220 Lao Bao - T220 Béng Ha dang van hanh trong tinh trang
mang tai cao.

PTI INTERACTIVE POWER S5YSTEM SIMULATOR--P55(R)E S5UN, JUN 01 2025 21:43

SUBSYSTEM LOADING CHECE (INCLUDED: LINES; BREAKERS AND SWITCHES) (EXCLUDED: TEANSFORMERS)
CURRENT LOADINGS ABCVE 80.0 % OF RATING SET A:

b FROM BUS ———-—--——- O TO BUS ——————————= X

BUS# X-- NAME --X BASKEV ARRERL BUS# X-- NAME --X BASKEV AREL CKT LOADING RATING PERCENT
17901 T220 LAO BAOZ2Z20.00% 1 23301 DOWNG HA 220 220.00 1 1 300.2 343.0 87.5
17901 T220 LAOC BAOZ220.00% 1 23301 DONG HA 220 220.00 1 2 300.2 343.0 87.5

T TWERACEIVE PO FTSTEN SBRLS i

1220 L0 BRC220.00

Hinh 3.2. Trich luc bao cao Limit checking reports va Bus based reports trong phan mém
PSS/E.

% Nguyén nhan:

- Theo so d6 mé phong, do ngudn cong suat tir NMDG va NMTD Quang Tri phat cao
(S =1596,1 MVA ), T220 Lao Bao truyén tai cong suat dén T220 Pong Ha dan dén
duong day mang tai cao S = 293,7 MVA (87,5%).
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7
0'0

Hinh 3.3. So d6 mo phong.

Giai phap ngan han:

Déi v6i truong hop 2 xuét tuyén duong day 220kV tir T220 Lao Bao — T220 Pong
Ha dang van hanh ¢ tinh trang mang tai cao. Can giam sat dé dudng day khong vuot
murc mang tai cho phép.

Néu nhu duong dy vuot mirc mang tai cho phép, budc phai thuc hién bién phap
giam huy dong nguoén cong suat ctia cdc nha may dau ndi vao T220 Lao Bao. Uu
tién cho ding hoat dong NMTD Quang tri trudc, néu van chua dua duong diy vé
dudi ché do mang tai cho phép thi tiép tuc thuc hién giam cong sut cac nha may
dién gi6 dau ndi vao T220 Lao Bao.

Giai phép van hanh lau dai:

Kién nghi A0 dua hé théng AGC vao giam sat duong day 220kV tir T220 Lao Bao
—T220 Bong Ha.

Pé xuat cai tao duong day, nang cao tiét dién va phan pha duong day 220kV tir T220
Lao Bao — T220 Pong Ha dé nang cao kha ning truyén tai cong suét.

V6i AGC (Automatic Genertion Control): Hé thong thiét bi tw dong diéu chinh ting

giam cong sudt tac dung cua cac to mdy phat dién, nha may dién nham van hanh an

toan, on dinh hé tho”hg dién.

b)

Khi van hanh kich ban 2:

Sau khi chay trao luu cong suat , theo so d6 mé phong hé théng dién cua 2 tinh

khong xuét hién truong hop qua tai nao xuat hién trén duong day 220kV va 110kV. Cac
xuit tuyén duong ddy hoat dong & tinh trang non tai va hoat dong trong giéi han mang

tai va dién ap cho phép.

3.4.2.

Trwong hgp 2: Van hanh luéi dién Tinh Quang Binh va Tinh Quang Tri khung
gio' 12h truwa.

O truong hop nay ta chi xét cac ngudn ning luong dién mit troi, dién gié. Thong sb cong

suat phat ctia cic ngudn dién mit troi, dién gié nhu bang 3.4.

Bang 3.4. Thong s6 cong suat phat ciia cac NMDG va NMDMT.
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STT Generator Name Zone Name PGen (MW)
1 BT1 33.000 QUANG_BINH 109 .2
2 BT2 _GD_1 33.000 QUANG_BINH 100.8
3 BT2 _GD_2 33.000 QUANG_BINH 42
DMT DOWHA LETHUY

4 2,000 QUANG_BINH 47.6
5 DG _AMACCAO 35.000 QUANG _TRI 49.2
6 DG _HOANGHALI 35.000 QUANG _TRI 48

7 DG _TAITAM 35.000 QUANG _TRI 48

8 DG _P_HUY 33.000 QUANG _TRI 48

9 DG _P_LIEU 33.000 QUANG _TRI 48
10 | DG_P_NGUYEN 33.000 QUANG _TRI 48
11 DG_HPHUNG 2 22.000 QUANG _TRI 20
12 DG_HPHUNG 3 22.000 QUANG _TRI 29.4
13 DG _HLINH 1 22.000 QUANG _TRI 30
14 DG _HLINH 2 22.000 QUANG _TRI 30
15 DG _HLINH 7 22.000 QUANG _TRI 29.4
16 DG _HLINH_822.001 QUANG _TRI 25.2
17 DG _GELEX 1 22.000 QUANG _TRI 29.4
18 DG _GELEX 2 22.000 QUANG _TRI 29.4
19 DG _GELEX 322.000 QUANG _TRI 29.4
20 DG_TANLINH 22.000 QUANG _TRI 46.2
21 | DG_HUONGTAN 22.000 QUANG _TRI 46.2
22 DG _LIENLAP 33.000 QUANG _TRI 48
23 DMT _LIGQTRI 23.000 QUANG _TRI 40.8
24 | DMT _GTHANH 1 22.000 QUANG _TRI 41.65
25 | DMT _GTHANH 2 22.000 QUANG _TRI 41.65
26 TD-QUANGTRI-22.000 QUANG _TRI 64

Thong sd cong suit ctia cac phu tai ciia 2 tinh Quang Binh, Quang Tri nhu bang 3.5.

SVTH: Pang Puc Thing

Bang 3.5. Thong s6 phu tai tai 12h trua.
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S6 luong 12h
STT Tén tram TC 22-35kV cua P Q
MBA
1 DHOI110 T1 22.000 2 58 | 0.5
2 DHOI110 T1 35.000 2 58 1 0.5
3 DONGHOI_T2 22.000 2 9.7 1.1
4 DONGHOI_T2 35.000 2 9.7 1.1
5 BA DON_T1 22.000 2 0.0 | 0.0
6 BA DON_T1 35.000 2 0.0 | 0.0
7 BADON_T2 22.000 1 7.6 1.3
8 BOTRACH 22.000 1 16.6 | 2.3
9 LETHUY_ T2 22.000 2 8.6 1.0
10 SGIANH_T1 35.000 2 0.8 | 0.1
11 SGIANH_T1 6.3000 2 0.8 | 0.1
12 SGIANH_T2 35.000 2 32 | 0.8
13 SGIANH_T2 6.3000 2 32 | 0.8
14 | TUYEN_HOA 22.000 2 4.1 0.8
15 | TUYEN_HOA 35.000 2 4.1 0.8
16 | ANG_SON_T1 35.000 2 0.2 | 0.0
17 | ANG_SON_T1 6.6000 2 02 | 0.0
18 | ANG_SON_T2 22.000 1 48 | 0.5
19 | BACD_HOI_T2 24.000 1 11.0 | 2.5
20 | VHOA22 T1 22.000 2 32 | 03
21 VHOAG6 T1 6.6000 2 32 | 03
22 VAN HOA 22.000 2 02 | 0.1
23 VAN HOA 6.0000 2 02 | 0.1
24 HON LA T1 23.000 1 5.1 0.5
25 VINHLINH_22.000 1 1.0 | 4.0
26 LAO BAO_T1 23.000 1 -1.0 | 1.2
27 LAO BAO_T2 23.000 1 0.0 | 0.0
28 | DONGHA _T1 24.000 1 19.7 | 3.6
29 | DONGHA T2 22.000 2 104 | 1.6
30 | DONGHA T2 35.000 2 104 | 1.6
31 | T1-QNGANG 22.000 1 20 | 0.6
32 | QNGANG_T2 22.000 1 3.4 1.2
33 | DIENSANH_ T1 22.000 1 7.9 1.9
34 | DIENSANH T2 24.000 1 8.0 | 2.0
35 | KHESANH T1 22.000 2 -0.5 | 0.3
36 | KHESANH_ T1 35.000 2 -0.5 | 0.3
37 TARUT T1 38.500 1 2.1 0.1
Truong hop nay ta co6 3 kich ban van hanh:
SVTH: Pang Puc Thing 32 GVHD: PGS.TS Nguyén Hiru Hiéu
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- Kijch ban 1: Cong suat phat cta cac ngudn nang luong dién mit troi va dién gié nhu
bang 3.4.

- Kjch ban 2: Giam cong suit phat cac ngudn ning luong dién mit troi xudng murc
bat kha dung hodc gan bat kha dung va cac ngudn ning luong dién gié duoc giit
nguyeén.

- Kijch ban 3: Giam cong suat phat cic ngudn ning luong dién gié xuéng mirc bat kha
dung hodc gan bat kha dung va cic ngudn ning lugng dién mat troi dugc giir
nguyeén.

3.4.2.1. Danh gia dién ap:

Ta c6 két qua két qua dién ap :

- Voltage 1: La gia tri di¢n ap khi van hanh kich ban 1.
- Voltage 2: La gia tri dién ap khi van hanh kich ban 2.
- Voltage 3: La gia tri dién ap khi van hanh kich ban 3.

Bang 3.6. Gi4 tr1 dién ap tai cac thanh cai 110kV va 220kV.

Bas
STT Bus Name e Zone Name Voltage 1 | Voltage 2 | Voltage 3

KV (pu) (pu) (pu)

1 | T220BADON | 220 | QUANG BINH | 09949 | 09966 | 1.0015
2 | T220BADON | 110 | QUANG BINH | 0.971 | 09826 | 0.9994
3 | KHESANH | 110 | QUANG TRI | 09936 | 09952 | 0.9981
4 | DONGHA | 110 | QUANGTRI | 09728 | 09768 | 0.0892
5 | DONGHOI | 110 | QUANG BINH | 09722 | 09829 | 0.9983
6 TZZ%%?NG 220 | QUANG BINH | 09896 | 009925 | 1.0037
7 TZZ%%?NG 110 | QUANG BINH | 09723 | 09873 | 0.9985
DG
8 | HUONGPHUN | 110 | QUANGTRI | 09986 | 09997 | 1.0004
G

9 SONG GIANH | 110 | QUANG BINH 0.972 0.9837 1.0007
10 | DARKRONG 4 | 110 | QUANG TRI 0.9937 0.9953 0.9982
11 VAN HOA 110 | QUANG BINH | 0.9711 0.9828 0.9998
12 HON LA 110 | QUANG BINH | 0.9693 0.9809 0.9978
13 LE THUY 110 | QUANG BINH | 0.9891 0.9902 1.009

14 DG GELEX 110 | QUANG TRI 0.9972 0.9985 1.0002

15 DG ?XI\OING 110 | QUANG TRI 0.999 1.0004 1.0008

16 BO TRACH 110 | QUANG BINH 0.9672 0.9785 0.9947
17 | TUYEN HOA | 110 | QUANG BINH 0.9679 0.9797 0.9967
18 TARUT 110 | QUANG TRI 0.9932 0.9948 0.9977
19 | DMT DOHWA | 110 | QUANG BINH 0.9921 0.9914 1.0105

SVTH: Ding Pirc Thing 33 GVHD: PGS.TS Nguyén Hiru Hiéu
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20 BACHg?NG 110 | QUANG BINH | 09705 | 09815 | 0.9971
21 Tzchbeo 220 | QUANGTRI | 09962 | 009981 | 1.0039
22 Tzchbeo 110 | QUANG TRI | 09951 | 0.9968 1

23 | LAOBAO | 110 | QUANGTRI | 09891 | 00904 | 0.9923
24 | BADON | 110 | QUANG BINH | 09951 | 0982 | 0.9987

25 ANG SON 110 | QUANG BINH | 0.9702 0.9797 0.9965
26 | HUONG LINH | 110 | QUANG TRI 0.996 0.9971 0.9965
27 VINH LINH 110 | QUANG TRI 0.9761 0.9789 0.9961
28 DMT LIG 110 | QUANG TRI 0.9912 0.9859 1.0037

29 | DARKRONG 2 | 110 | QUANG TRI 0.9912 0.9925 0.9954

DMT
30 GIOTHANH 110 | QUANG TRI 0.9927 0.9867 1.0047

31 DIEN SANH | 110 | QUANG TRI 0.964 0.9711 0.9828
32 NMDG BT1 220 | QUANG BINH 0.9922 0.9946 1.0063
33 NMDG BT2 220 | QUANG BINH 0.9949 0.9971 1.0066

QUAN

34 NG | 110 | QUANGTRI | 09844 | 09824 | 09989

35 | QUANGTRI | 110 | QUANG TRI | 00955 | 00971 | 1.0003

36 TZZOHDAONG 220 | QUANGTRI | 09888 | 009916 | 1.0032

37 TZZOHDAONG 110 | QUANGTRI | 09722 | 0977 | 0.9889
DG

38 | ponaLiEy | 220 | QUANGTRI | 09978 | 09995 | 1.004

39 DG TAITAM | 220 | QUANG TRI 0.9965 0.9984 1.0039
40 | DG AMACAO | 220 | QUANG TRI 0.9964 0.9983 1.0039
Danh gia tic dong clia cac nguon ning luong dién mit troi va dién gid anh huong dén

hé thong dién:

- Qua bang ciing nhu céc biéu dd thé hién sy chénh 1éch dién ap ¢ trén, ta thay khi
thay doi nguon niang luong dién mit troi va dién gio thi dién ap tai cac thanh cai
220kV va 110kV cé su chénh léch nhung van nam trong pham vi cho phép, hé thong
hoat dong on dinh.

3.4.2.2. Danh gia kha ning mang tii cia dwong day:
a) Khi van hanh kich ban 1.

SVTH: bang buc Théng 34 GVHD: PGS.TS Nguyén Hiru Hiéu
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Sau khi chay mo phong trao luu cong suat va xudt bao cdo, ta thay hé thong van hanh
6n dinh, khong xuét hién tinh trang day tai cling nhu qua tai trén dudng day. Trong do, hai
xuit tuyén duong ddy 220kV T220 Lao Bao — T220 Pong Ha van hanh ¢ tinh gan day tai
(89%).

PTI INTESRCTIVE PONES SYSTEM SIMEATE--FSS(RIE M, JUS 03 2035 15:48
WA FOR TSARSPCRMERS

t 1 TOR NON-TRANSFOSMER SRENCSES
E———— FROM BUS ——X 2RER WOET (=] igao SEINT X 0 Bls X
BUS# X— NRME —X DASEV 30ME PU/EV ANCIE MW/MWRR MA/NVES MR/MVAR  SUS§ X-- JAME —X BASKV 2REX {RT AMPS
N1 L0 =023 220.00 10.%82 181 0.0 0.0
521317 0.0 0.8

23301 DOGS HE A3 220.%0 1 0.58¢8

1N
E 01
803 8% 9l0a

7001 SOR: B A3 L

7001 208G ZA A3 &
17301 140 B30 33 220.00
17301 123 BR0 A3 220.

Hinh 3.4. Trich luc bao cdo Limit checking reports va Bus based reports trong phan mém
PSS/E.

% Nguyén nhan;
- Theo so do két ludi, T220 Lao Bao nhan ngudn cong suét 16n tir cac cum NMPG
va NMTD Quang Tri (S =621,3 MVA). Dan dén hai xuit tuyén dudng day 220kV

T220 Lao Bao — T220 Dong Ha mang tai cao S =306,7 MVA (89,4%).
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Hinh 3.5. So d6 mo phong.

SVTH: Ding Pirc Thing 35 GVHD: PGS.TS Nguyén Hiru Hiéu
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% Giai phap ngan han:

- Dbi véi trudng hop 2 xuat tuyén dudng day 220kV tir T220 Lao Bao — T220 Déng
Ha dang van hanh ¢ tinh trang mang tai cao. Can giam sat dé dudng day khong vuot
murc mang tai cho phép.

¢ Giai phap hai han:

- Kién nghi A0 dua hé thong AGC vao giam sat duong ddy 220kV T220 Lao Bao —
T220 Bong Ha.

- D& xuit cai tao dudng ddy, ning cao tiét dién cua duong dy va phan pha duong
day dé nang cao kha ning truyén tai cong suit.

b) Khi van hanh kich ban 2.

Sau khi chay mo phong trao luu cong sudt va xuét bao cdo, twong ty nhu kich ban
1 ta thiy hé thdng van hanh 6n dinh, khong xuat hién tinh trang ddy tai ciing nhu qua
tai trén duong day. Cong suét truyén tai trén hai xuat tuyén dudng day 220kV T220 Lao
Bao — T220 Pong Ha di giam xudng (85%).

Hinh 3.6. Trich luc béo cdo Limit checking reports va Bus based reports trong phan mém
PSS/E.

SVTH: Ding Pirc Thing 36 GVHD: PGS.TS Nguyén Hiru Hiéu
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% Nguyén nhan:

- Do ngudn tir cac nha may dién mit troi lac nay da bat kha dung, dan dén cong suét

& phia 220kV d6 vé phia 110kV, lam giam di lvong cong suat dang duoc truyén tai

2 LA r
o trén ludi 220k V.
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Hinh 3.7. So d6 mo phong.

% Giai phap ngan han:
- Pbi véi trudng hop 2 xuat tuyén dudng day 220kV tir T220 Lao Bao — T220 Pong
Ha dang van hanh ¢ tinh trang mang tai cao. Can giam sat dé dudng day khong vuot

murc mang tai cho phép.

«» Giai phap hai han:

- Kién nghi A0 dua hé théng AGC vao giam sat duong day 220kV T220 Lao Bao —
T220 Bong Ha.

- Pé xuit cai tao dudng ddy, nang cao tiét dién cua duong dy va phan pha duong
day dé nang cao kha ning truyén tai cong suit.

c) Khi van hanh kich ban 3.

Sau khi chay mé phong trao luu cong suit va xuit béo cdo thi khong phat hién thiy
duong day nao say ra tinh trang qua tai trén dudng ddy, nhung xuat hién tinh trang day tai
duong day 110kV T110 Quan Ngang — T110 Dong Ha (94%).

OUTPUT FOR ZONE 4 [ ]
SUBSYSTEM LOADING CHECK (INCLUDED: LINES) (EXCLUDED: BREAKERS AND SWITCHES; TRANSFORMERS)
CURRENT LOADINGS ABOVE 90.0 % OF RATING:

D ek FROM BUS XX T0 BUS =========-= X RATING SET A RATING SET B RATING SET C
BUS}# X-- NAME --X BASKV AREA BUS# X-- NAME --X BASKV AREA CKT LOADING RATING PERCENT RATING PERCENT RATING PERCENT
51 DONG HA E4 110.00 1 4303 QUAN NGANG 110.00* 11 98.7 105.0 94.0 105.0 94.0 105.0 94.0

SVTH: Ding Pirc Thing 37 GVHD: PGS.TS Nguyén Hiru Hiéu
Nguyen Nhu Hoang Thién



D6 An Tét Nghiép Truong DPai hoc Bach Khoa
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Hinh 3.8. Trich luc béo cdo Limit checking reports va Bus based reports trong phan mém
PSS/E.

¢ Nguyén nhan:

Do cac ngudn tir cic NMPMT trong khu vuc phat 1én (S =122,8 MVA), gay ra tinh
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trang day tai S =98,7 MVA) trén duong day 110kV T110 Quan Ngang — T110 Pong Ha
(94%).

Hinh 3.9. So d6 mo phong.
Giai phap ngan han:

- Giam sat ki duong day 110kV T110 Quan Ngang — T110 Pong Ha, tranh dé duong
day xay ra tinh trang qua tai. Khi c6 dau hiéu dudng day sip qua tai, thyc hién mé
vong hé thong. Ta mé hai xuat tuyén duong day 110kV T220 Déng Ha - T110 Pong
Ha.

¢ Giai phép dai han:

- D& xuit cai tao dudng ddy, ning cao tiét dién cua duong dy va phan pha duong
day dé nang cao kha ning truyén tai cong suit.

3.4.3. Truong hgp 3: Van hanh luéi dién Tinh Quang Binh va Tinh Quéang Tri khung
gio 19h toi.

O truong hop nay, chung ta chi xét dén ngudn dién gio, thuy dién do luc nay cac PMT

d3 bat kha dung. Thong sb cong suit phat cac nha mdy dién gio, nha may thuy dién nhu
bang 3.7.

SVTH: Ding Pirc Thing 38 GVHD: PGS.TS Nguyén Hiru Hiéu
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Bang 3.7. Thong s cong suat phat ciia cac NMDG va NMTD.

STT Generator Name Zone Name PGen (MW)
1 BT1 33.000 QUANG BINH 109.2
2 BT2 GD 1 33.000 QUANG BINH 100.8
3 BT2 GD 2 33.000 QUANG BINH 42
4 DG _AMACCAO 35.000 QUANG TRI 49.2
5 DG HOANGHAI 35.000 QUANG TRI 48
6 DG TAITAM 35.000 QUANG TRI 48
7 DG P HUY 33.000 QUANG TRI 48
8 DG P LIEU 33.000 QUANG TRI 48
9 DG P NGUYEN 33.000 QUANG TRI 48
10 DG HPHUNG 2 22.000 QUANG TRI 20
11 DG HPHUNG 3 22.000 QUANG TRI 29.4
12 DG HLINH 1 22.000 QUANG TRI 30
13 DG HLINH 2 22.000 QUANG TRI 30
14 DG _HLINH 7 22.000 QUANG TRI 29.4
15 DG _HLINH 8 22.001 QUANG TRI 25.2
16 DG _GELEX 1 22.000 QUANG TRI 29.4
17 DG _GELEX 2 22.000 QUANG_TRI 29.4
18 DG_GELEX 322.000 QUANG_TRI 29.4
19 DG _TANLINH 22.000 QUANG_TRI 46.2
20 DG HUONGTAN 22.000 QUANG TRI 46.2
21 DG LIENLAP 33.000 QUANG TRI 48
22 | TD DAKRONG 4 H1 13.800 | QUANG TRI 14
23 | TD DAKRONG 4 H2 13.800 | QUANG_ TRI 14
24 TD DAKRONG 2 H2 6.300 QUANG TRI 9
25 TD DAKRONG 2 H2 6.300 QUANG TRI 9
26 | TD QUANG TRI H1 10.500 | QUANG TRI 32
28 | TD QUANG TRI H1 10.500 | QUANG TRI 32

Thong s6 cong suat ctia cac phu tai cua 2 tinh Quang Binh, Quang Tri nhu bang 3.8.

SVTH: Ding Pirc Thing 39 GVHD: PGS.TS Nguyén Hiru Hiéu
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Bang 3.8. Thong s phu tai tai 19h tdi.

S6 lugng 19h
Tén tram TC 22-35kV P Q
cua MBA
DHOI110 T1 22.000 2 79 | 0,2
DHOI110 T1 35.000 2 79 | 0,2
DONGHOI_T2 22.000 2 109 | 0,6
DONGHOI T2 35.000 2 109 | 0,6
BA DON_T1 22.000 2 0,0 | 0,0
BA DON_T1 35.000 2 0,0 | 0,0
BADON T2 22.000 1 21,7 | 3,0
BOTRACH 22.000 1 245 | 2,8
LETHUY_ T2 22.000 2 71 | 11
SGIANH_T1 35.000 2 10 | 0,1
SGIANH_T1 6.3000 2 10 | 0,1
SGIANH_T2 35.000 2 12 | 13
SGIANH_ T2 6.3000 2 12 | 13
TUYEN_HOA 22.000 2 65 | 11
TUYEN_HOA 35.000 2 65 | 11
ANG_SON_T1 35.000 2 0,1 | -0,1
ANG_SON_T1 6.6000 2 01 | -0,1
ANG_SON_T2 22.000 1 72 | 0,6
BACD_HOI T2 24.000 1 206 | 2,1
VHOA22 T1 22.000 2 48 | 0,3
VHOAG6 T1 6.6000 2 48 | 0,3
VAN HOA 22.000 2 03 | 01
VAN HOA 6.0000 2 03 | 01
HON LA T1 23.000 1 56 | 0,3
VINHLINH 22 22.000 1 206 | 14
DONGHA T1 24.000 1 21,3 | 15
DONGHA T2 22.000 2 119 | 0,2
DONGHA T2 35.000 2 119 | 0,2
T1-QNGANG 22.000 1 74 | 08
QNGANG_T2 22.000 1 128 | 1,3
DIENSANH_T1 22.000 1 58 | 0,9
DIENSANH_T2 24.000 1 58 | 11
KHESANH_T1 22.000 2 1,1 | 0,8
KHESANH_T1 35.000 2 1,1 | 0,8
TARUT T1 38.500 1 -16,8| 1,6
T2-TARUT 38,5 2 -83 | 11
SVTH: Pang Puc Thing 40 GVHD: PGS.TS Nguyén Hiru Hiéu
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Truong hop nay ta ¢6 2 kich ban van hanh:

- Kijch ban 1: Cong suit phat cta cic ngudn ning luong dién gié va nha may thay
dién nhu bang 3.7.

- Kich ban 2: Giam cong sut phat cac nguéq nang luong dién gié xuéng mirc bat kha
dung hoac gan bat kha dung va céc nguon tir cac nha may thuy dién duoc giilr
nguyeén.

3.4.3.1. Danh gia dién ap:
Ta c6 két qua két qua dién ap:
- Voltage 1: La gia tri dién ap khi van hanh kich ban 1.
- Voltage 2: La gia tri dién ap khi van hanh kich ban 2.

Bang 3.9 Gi4 tri dién ap tai cac thanh cai 110kV va 220k V.

STT Bus Name Base kV | Zone Name | Voltage 1 (pu) | Voltage 2 (pu)
1 BA DON 220 220 | QUANG BINH 0,9881 0,9978
2 BA DON 220 110 | QUANG BINH 0,9895 0,995
3 KHE SANH 110 QUANG TRI 0,9961 1,0006
4 DONG HA 110 110 QUANG TRI 1,002 1,0236
5 DONG HOI 110 | QUANG BINH 0,9685 1,0017
6 DONG HOI 220 220 | QUANG BINH 0,9686 0,9982
7 DONG HOI 220 110 | QUANG BINH 0,9806 1,0019
8 | DG HUONGPHUNG 110 QUANG TRI 0,9988 1,0006
9 SONG GIANH 110 | QUANG BINH 0,9567 0,9938
10 DARKRONG 4 110 QUANG TRI 1,0047 1,0083
11 VAN HOA 110 QUANG BINH 0,9563 0,9933
12 HON LA 110 | QUANG BINH 0,9567 0,9933
13 LE THUY 110 QUANG BINH 0,9843 1,0103
14 DG GELEX 110 QUANG TRI 0,9975 1,0005
15 DG HUONG TAN 110 QUANG TRI 0,9993 1,0011
16 BO TRACH 110 | QUANG BINH 0,9569 0,9923
17 TUYEN HOA 110 | QUANG BINH 0,947 0,9845
18 TARUT 110 QUANG TRI 1,0098 1,0134
19 DMT DOHWA 110 | QUANG BINH 0,9854 1,0096
20 BAC DONG HOI 110 | QUANG BINH 0,9641 0,9983
21 LAO BAO 220 220 QUANG TRI 0,9914 0,9985
22 LAO BAO 220 110 QUANG TRI 0,9954 1,0003
23 LA BAO 110 QUANG TRI 0,9935 0,9976
24 BA DON 110 110 QUANG BINH 0,9578 0,9942
25 ANG SON 110 QUANG BINH 0,9691 1,0012
26 HUONG LINH 110 QUANG TRI 1,005 1,0077
SVTH: Ding Duc Thing 41 GVHD: PGS.TS Nguyén Hitu Hiéu
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STT Bus Name Base KV | Zone Name | Voltage 1 (pu) | Voltage 2 (pu)
27 VINH LINH 110 QUANG TRI 0,9777 1,0042
28 DMT LIG 110 QUANG TRI 0,9916 1,0128
29 DARKRONG 2 110 QUANG TRI 1,0039 1,0109
30 DMT GIOTHANH 110 QUANG TRI 0,9876 1,0106
31 DIEN SANH 110 QUANG TRI 1,00008 1,021
32 NMDG BT1 220 | QUANG BINH 0,9876 1,0053
33 NMDG BT2 220 | QUANG BINH 0,9905 1,0055
34 QUAN NGANG 110 QUANG TRI 0,9915 1,0127
35 QUANG TRI 110 QUANG TRI 0,9958 1,0006
36 DONG HA 220 220 QUANG TRI 0,9772 0,9887
37 DONG HA 220 110 QUANG TRI 1,0052 1,0265
38 DG PHONGLIEU 220 QUANG TRI 0,9935 0,9991
39 DG TAI TAM 220 QUANG TRI 0,9918 0,9896
40 DG AMACAO 220 QUANG TRI 0,9916 0,9986

Pénh gia tic dong ciia cic ngudn nang luong dién gio va thity dién anh huéng dén hé

théng dién:

- Qua bang cling nhu cac biéu d6 thé hién sy chénh 1éch dién ap o trén, ta théy tai cac
nat c6 cac nguodn nang luong thity dién va dién gié dau néi vao ¢ su chénh léch
dién ap nhung van nam trong pham vi cho phép, khong anh hudng dén su van hanh
ctia hé thong dién.

3.4.3.2. Danh gia kha ning mang tii cia duwong day:
a) Khi van hanh kich ban 1:

Theo so @6 mo6 phong, sau khi chay trao luu cong suat nhan thay trong hé thong dién cia
2 tinh khong xuat hién truong hop qué tai ndo xuét hién trén duong day cap 220kV va
110k V.

Nhung c6 3 truong hop duong day van hanh ¢ tinh trang mang tai cao:
+ 2 Puodng day 220 kV tir T220 Lao Bao dén T220 Pong Ha.

+2 Puong day 110 kV tir T220 Pong Ha dén T110 Pong Ha.

+ Puong day 220 kV tr NMDG BT1 dén T220 Dong Héi.

PFTI INTERACTIVE PCWER SYSTEM SIMULATCR--FS55(R)E

SUN, JUN 01 2025 23:34

SUBSYSTEM LOADING CHECE (INCLUDED: LINES; BREAKERS RND SWITCHES) (EXCLUDED: TRRNSFCORMERS)
CURRENT LOADINGS ABCOVE 80.0 % COF RATING SET A:

TC BUS
BUS# X—- NAME --X BASEV

FROM BUS

BUS# X—- NAME --X BASEV ARERL CET LOADING RATING PERCENT

51 DONG HA 110 110.00 1 7001 DONG HA 220 110.00% 1 1 52.0 95.0 52.9
51 DONG HA 110 110.00 1 7001 DONG HA 220 110.00% 1 2 9z2.0 93.0 g2.9
1401 DCHG HOI 220220.00 1 4101 NMDG BT1 220.00% 1 1 25959.4 343.0 87.3
17901 T220 LAC BRAO220.00% 1 23301 DONG HA 220 220.00 1 1 300.3 343.0 87.5
178901 T220 LAC BRO220.00% 1 23301 DCONG HA 220 220.00 1 2 300.3 343.0 87.5
, x _,
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Hinh 3.10. Trich luc bao c4o Limit checking reports trong phan mém PSS/E.

- Dbi v6i truong hop 2 dudng diy 220kV tir T220 Lao Bao dén T220 Pong Ha hoat
dong & tinh trang mang tai cao . Theo so 6 mo phong, do ngudn cong sut tir cac
NMBG va NMTD phat cao (S = 592,3 MVA). Tir T220 Lao Bao truyén tai cong
suat dén T220 Pong Ha din dén duong day mang tai mang tai cao 291,1 MVA (87,5
%).

- Dbi v6i truong hop dudng day 220kV tir NMDG BT1 - T220 Dong Héi. Theo so
d6 mo phong, do ngudn cong suit tr NMPG BT1 + NMDPG BT2 phat cao (S =
221,56 MVA). Khi giai toa cong suat dén T220 Pong Héi khién duong diy mang
tai cao S =295,66 MVA (87,3%).

- Pbi voi truong hop 2 duong day 110kV tir T220 Pong Ha dén — T110 Pong Ha
dang van hanh & tinh trang gan day tai, nam trong pham vi canh bao. Theo so dd
mo phong, do cong suat tir cic nha may dién gi6 phét cao, phia 220kV gidi tao cong
suat vé phia 110kV dan dén duong day 110kV T220 Pong Ha — T110 Pong Ha hoat
dong ¢ tinh trang gan nhu day tai voi S = 92,4 MVA (92,9%).
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Hinh 3.11. So d6 mé phong.

% Giai phap ngén han:

- Dbi véi trudong hop 2 duong day 220 kV tir T220 Lao Bao - T220 Pong Ha dang
van hanh & tinh trang mang tai cao, can giam sat ki dé duong day khong bi qua tai
vuot qué giéi han cho phép. Néu nhu duong day qué tai, can giam ngudn cong suat
cac nha may dau ndi vao T220 Lao Bao dé dua duong day vé dudi ché do mang tai
cho phép.

- Dbi v6i truong hop duong diy 220 kV tir NMPG BT1 - T220 Pong Héi dang van
hanh & tinh trang mang tai cao. Can giam sat ki dé duong diy khong bi qua tai vuot
qua giéi han cho phép. Néu nhu duong diy qua tai can giam ngudn cong suit tai
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cac nha may. Uu tién cit nha may thiy dién Quang Tri , khi duong ddy vin chua
hét qua tai budc giam cong suit tai NMBG BT1 dé dua duong day vé dudi ché do
mang tai cho phép.

Déi voi truong hop 2 dudng day 110 kV tir T220 Dong Ha dén - T110 Dong Ha
dang van hanh & tinh trang gan nhu day tai. Can giam sat ki dé duong day khong bi
qua tai vuot qua gidi han cho phép. Néu dudng diy qua tai cAn giam ngudn cong
suit tai cac nha may. U tién giam cong suat tai nha NMTP Quang Tri, khi duong
day van con tinh trang qua tai budc phai giam cong suit cic nha may dién gio dé
dua dudng day vé dudi ché d6 mang tai cho phép.

Giai phap lau dai:

Kién nghi A0 dua hé théng AGC vao giam sat duong day 220kV T220 Lao Bao —
T220 DBong Ha va duong day 220kV NMBPG BT1 — T220 Dong Héi.

Nang cao tiét dién ctia duong day, phan pha dudong day 220kV T220 Lao Bao —
T220 Pong Ha va duong day 220kV NMBG BT1 — T220 Pong Héi dé nang cao
kha ning truyén tai cong suét.
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b) Khi van hanh Kich ban 2:

- Theo so d6 mé phong, sau khi chay trao luu coéng sut nhan thiy trong hé thong
dién cua 2 tinh khong xuét hién truong hop qua tai ndo xuat hién trén duong day
cap 220 kV va 110 kV. Cac xuét tuyén duong diy hoat dong & tinh trang non tai va
hoat dong trong gi¢1 han mang tai va dién ap cho phép.

3.5. Két luan chwong 3.

O chuong nay di mé ta vé di liéu cua hé thong ludi dién 220kV, 110kV cua hai tinh
Quang Binh va Quang Trj. O chwong di mé phong chi tiét vé cac thdng sé nhu ngudn, phu
tai, hé théng luéi dién. Cac wu nhuoce diém cua hé théng dién cua hai tinh.

Dua vao cac phan tich, danh gia & trén trong nhitng tinh hudng van hanh x4u nhat ma
c6 thé xdy ra véi hé thong ludi dién. Cac bao cao mo phong chi ra duge sy anh hudng cia
cac nguon nang luong dién mat troi va dién gioé c6 anh hudng dén cac nat trong khu vuc
va dic biét 1a cac duong dy truyén tai quan trong cta hé thong luéi dién.

Céc giai phap ngan han dugc dé xuét ¢ trén chi c6 thé giai quyét dugc van dé nhat thoi
ngay tai thoi diém d6. Vi vay khi van hanh luéi 1au dai ta thyc hién bién phap nang cao tiét
dién ciia dudng day, phan pha dudng diy dé nang cao kha ning truyén tai cong suat doi
voi1 cac duong day thuong xdy ra tinh trang qua tai trén duong day.

Vé mit dién ap khu vuc nay khong xay ra tinh trang vuot qua giéi han dién 4p theo
quy dinh thong tu 05/2025/TT-BCT Quy dinh hé thdng truyén tai dién, phan phdi dién va
do dém dién nang & ché d6 van hanh binh thuong.
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CHUONG 4: PHAN TICH ANH HUONG CUA NGUON NANG LUQNG PIEN
MAT TROI VA PIEN GIO PEN HE THONG LUOI PIEN KHI XAY RA SU CO
N-1

4.1. Pat van deé.

Véi muyc dich phén tich va danh gia sau hon vé sy anh hudng cta cac ngudn niang luong
dién mat tro1 va dién gid dén hé théng ludi dién hai tinh Quang Binh va Quang Tri, chuong
nay sé thuc hién mo phong hé thong ludi dién khi xay ra sy ¢ N-1 thong qua phan mém
PSS/E — version 33.0. Céc su ¢d s& duoc thuc hién theo biéu d6 phu tai trong ngay.

4.2. Phan tich va danh gia sw ¢6 N-1 trén hé théng dién hai tinh Quéang Binh va
Quing Tri.

4.2.1. Truwong hop 1: Van hanh luwéi di€n Tinh Quing Binh va Tinh Quang Tri khung
gio’ 6h sang.

Bang 4.1. Cac phan tir qué tai khi xdy ra sy ¢6 N-1 vao 6h sang.

Puong day xay ra su . NPT ) %
STT cb N-1 gy | Puongddybiquatai ., (ﬁ’élgclh kich
Tu Pén Tur Pén ban 2
Dakrong T220 Khe T220 Lao
! 2 Pong Ha Sanh Bio 11011018 | -
T220 T220 T220 T220
2 Lao Bao | Bong Ha 220 Lao Bao | DPong Ha 220 | 1623 i
T220 A . T220 n N
3 Pong Ha bong Ha | 110 Pong Ha bong Ha | 110 | 122,32 -
.‘A T220
g | 1220 | Mien o0 T220 - ppong o0 | 11418 | -
Dong Ha Nam Dong Ha A
Dién
bG T220 Lao bG T220 Lao
> Gelex Bao 1O Gelex Bao 110 110897 -
ST | MBA xay ra sy ¢ N- % kich %
: kV MBA bi qua tai kV . kich
T 1 ban 1 \
ban 2
AT1 T220 Lao Bao | 220 AT2 T220 Lao Bao 220 | 113,47 -
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4.2.1.1. Swcbd N-1 phia 220kV.
a) Su cd duong day 220kV T220 Péng Ha — T220 Hué (Mién Nam).

Khi xdy ra su ¢d N-1 thi xuat hién qua tai 114,18% trén duong day 220kV tir T220

\
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bong Ha — T220 Phong Dién.
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¢ Nguyén nhan:
- Theo so d6 mé phong, do ngudn cong suat cac NMPG va NMTD Quang Tri phat
cao

(S =685,13 MVA ), cong suat duoc giai toa vé T220 Hué (Mién Nam) thong qua

duong day 220kV T220 Lao Bao — T220 Pong Ha — T220 Hué (Mién Nam) va T220

Lao Bao — T220 Pong Ha — T220 Phong Dién. Khi N-1 xay ra, duong day 220kV

tir T220 Pong Ha — T220 Phong Pién sé& phai truyén tai thém phan cong suit caa

duong day xay ra su ¢, dan dén tinh trang qua tai S =379,6 MVA (114,2%) trén
duong day.
% Giai phap ngan han :

- Thuc hién bién phap giam huy dong ngudn cac nha may dau ndi vao T220 Lao Bao.
Cho ngung nhan cong suat NMTD Quéng Tri va NMPG Amacao Quang Tri thi
duong day tré vé hoat dong dudi mirc mang tai S =329,34 MVA (98,5 %) cho
phép.

b) Su c¢6 mot trong hai MBA T220 Lao Bao.

Khi 1 trong 2 may bién 4p ciia T220 Lao Béo xdy ra sy c6 N-1, may bién ap con lai s& bi
qua tai 113,47%.
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¢ Nguyén nhan:

Theo so 6 md phong, do ngudn cong suit cac NMDG va NMTD Quéng Tri phat cao khi
dau ndi vao T220 Lao Bao, cong suat tir thanh cai 110kV T220 Lao Bao dugc truyén tai
1én thanh cai 220kV thong qua may bién ap AT1 Va AT2, dan dén khi mat mot trong hai
MBA s& qua tdii MBA con lai voi S =282,15 MVA (113,47%).

% Giai phap ngdn han :

Thuc hién bién phap giam huy dong ngudn cong suat cia NMTD Quang Tri voi cong suat
1a P =50MW thi MBA ctia T220 Lao Bao tr¢ vé hoat dong dudi ché 46 mang tai cho phép
la S = 247,05 MVA (99%).

4.2.1.2. Swcd N-1 phia 110KV,
a) Su cd mot trong hai dudng day 110kV tir T220 Pong Ha — T110 Pong Ha.
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Hinh 4.3. Su ¢6 mot trong hai xuét tuyén duong day 110kV tir T220 Pong Ha — T110
Pong Ha.
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Khi mét trong hai duong day 110kV tir T220 Dong Ha — Pong Ha xay ra su ¢ N-1, thi
duong day con lai bi qua tai (122,32%).
% Nguyén nhan:

Theo so @6 mo phong, do ngudn tir cic NMPG va NMTD phat cao, Phia 220kV
giai toa cong suat vé phia 110kv théng qua duong day 110kV T220 Pong Ha — T110
Pong Ha. Khi 1 dudng day bi cach ly ra khoi hé thong thi cong sudt chi co thé giai
toa qua duong day con lai gy qua tai S =122,46 MVA (122,32%).

% Giai phap ngan han:

Thuc hién bién phap thay d6i két cau ludi, mo vong hé théng phia 110kV. Cach
ly xuét tuyén duong day 110kV tir T220 Péng Ha - T110 Pong Ha con lai thi toan
bd hé thong khong con phan tir nao qua tai.

¢ Giai phap lau dai:

Dé xuét cai tao dudng day, nang cao tiét dién, phan pha dudng day 110kV T220
Pong Ha — T110 Pong Ha dé nang cao kha ning truyén tai cong suat.

b) Su cb mot trong hai duong day 110kV PG Gelex — T220 Lao Bao.

Khi mot trong hai dudng day 110kV PG Gelex — T220 Lao Bao xay ra sy ¢d N-1, thi
duong day con lai bi qua tai (108,97 %).
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Hinh 4.4. Su ¢6 mot trong hai du’O'ng day 110kV DG Gelex — T220 Lao Bao.

¢ Nguyén nhéan:

- Theo so d6 mo6 phong, do cong sudt tr cum NMDG Gelex phat cao (
S =142,85 MVA). Nén khi xay ra su ¢ mat mot trong 2 dudng diy 110kV NMDG
Gelex — T220 Lao Bao, thi duong day con lai phai truyén tai phan cong suit con lai
dan dén qua tai duong day voi S =142,85 MVA (108,97 %).
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% Giai phap ngén han :

- Thuc hién bién phap giam huy dong nguon cong sudt cac NMDBPG Gelex (
P=13MW) thi duong day trd vé hoat dong dudi mic mang tai cho phép
S =129,2 MVA (99%).

¢) Su cd duong day 110kV Dakrong 2 Quang Tri - T220 Pong Ha.

Khi xay ra sy ¢6 N-1 thi duong day 110kV tir Khe Sanh — T220 Lao Bao xay ra tinh
trang qua tai (101,8%).
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Hinh 4.5. Su ¢6 dudng day 110kV Dakrong 2 Quang Trj - T220 Pong Ha.

% Nguyén nhan:

- Theo so @5 mo phong, do ngudn coéng suit cic NMDPG va NMTPD phia 110kV phat
cao
(S =107 MVA), phia 110kV giai toa cong suat 1én phia 220kV thong qua dudng
day 110kV Khe Sanh — T220 Lao Bao va duong day 110kV tt NMTD Dakrong 2
Quang Tri - T220 Bong Ha. Khi duong day 110kV tit NMTD Dakrong 2 Quéang Tri
- T220 DPong Ha bi mat thi cong suat d6 vé duong day 110kV Khe Sanh — T220
Lao Béo khién duong day qua tai S = 100,1 MVA ( 101,8%).

% Giai phap ngin han:

- Thyc hién bién phap giam huy dong ngudn tai NMTD Dakrong 4 (P = 3MW) thi
duong day trd vé hoat dong dudi mirc mang tai cho phép 1a S = 96,24 MVA (99%).
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4.2.2. Truwong hop 2: Van hanh lwéi dién Tinh Quang Binh va Tinh Quéang Tri khung
gi0’ 12h truwa.

Bang 4.2. Cac phan tir qua tai khi xay ra N-1 tai 12h trua.

DBuong day xay ra sy

Tur bén Tur Dbén
3 T220
1 T220 1 Mién 1 o5q | T220 1 puong 220 121,94 | 109,84 | -
bong Ha Nam Dong Ha A
bién
T220 5
2 | T220 1 ppong |220| 1220 | Mien 550 1197,77 | 105,00 | -
bong Ha Didn bong Ha Nam
T220 Lao | T220 T220 Lao | T220
3 Bio Dong Hi 220 | 5 Dong Ha 220 | 166,13 | 157,32 -
T220 | NMDG £
4 | Pong Hi BT1 |29 T220 1220
& 122V | phong |220]101,89| - ;
Dong Ha -
bién
5 | 722082 | \rian Béc | 220 | Mién Béc | 0220|220 | 102,46 | - ;
Don Dong Hot
T220
Poéng | AngSon | 110 | 114,64 - 114,59
Quan Hoi
6 | PongHa | Noang | 10| Ang Son \L’:ﬁﬁ 110 [ 119,98 | - | 119,82
Vinh Quan | 146112047 | - | 12024
Linh Ngang
T220 ,
Dbng Héi Ang Son | 110 107,84 | - 107,76
‘ Vinh Quén . .
7 Ang Son Linh 110 Ngang bong Ha | 110 | 112,93 - 112,78
VinhLinh | Q44" | 119 113,62 | - | 113,24
Ngang
8 | DG Gelex | 1220180 | 14| PG | T220La0 14461109 16 | 10809 | -
Bao Gelex Bao
Puong day xay ra su . A L g ias % kich | % kich | % kich
STT b N-1 KV | Puong day bi qua tai | kV ban1 | ban2 | ban 3
1 T220 Lao Bao 220 T220 Lao Bao 220 | 118,67 | 107,33 -
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D6 An Tét Nghiép Truong DPai hoc Bach Khoa
4.2.2.1. Sw ¢6 N-1 phia 220kV.
a) Su cd duong day 220kV T220 Pong Ha — T220 Hué (Mién Nam).

Khi xay ra sy ¢6 N-1 thi xudt hién qua tai 121,94% trén duong diy 220kV tir T220
DPoéng Ha — T220 Phong Dién.
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Hinh 4.6. Su cd duong day 220kV T220 Dong Ha T220 Hué (Mién Nam).

% Nguyén nhan:

- Cac NMDPG va NMTP Quang Trj (S =685,13 MVA) dau ndi vao T220 Lao Bao
giai toa cong sudt vé phia mién nam thong qua dudng diy 220kV tir T220 Lao Bao
— T220 bong Ha — T220 Hué (Mién Nam) va T220 Lao Bao — T220 Bong Ha —
T220 Phong Dbién — T220 Hué (Mién Nam). Vi vay, khi sy cd x4y ra duong day
220kV tir T220 Dong Ha — T220 Phong Dién qua tai S =418,3 MVA (121,94%).

% Giai phap ngin han:

- Ta cho ngiing NMTD Quang Tri va NMDG Amacao, Tai Tam thi duong day da
hoat déng dudi mirc mang tai cho phép 1a S =341 MVA(99,4%).

b) Such du:ong day 220kV T220 bong Ha — T220 Phong D1en
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Hinh 4.7. Su ¢ dudng day 220kV T220 Bong Ha T220 Phong D1en
Khi xay ra sy ¢6 N-1 thi xut hién qua tai 117,77% trén duong day 220kV tir T220
DPong Ha — T220 Hué (Mién Nam).
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D6 An Tét Nghiép Truong DPai hoc Bach Khoa

+ Nguyén nhéan:

- Tuong tu nhu khi xay ra su ¢6 duong day 220kV T220 Pong Ha — T220 Hué (Mién
Nam). Puong diy 220kV tir T220 Pong Ha — T220 Hué (Mién Nam) sé& phai truyén
tai thém phan cong suét ciia dudng diy xay ra su c¢d, ddn dén qua tai S =404 MVA
(117,77% ) duong day 220kV tir Pong Ha — T220 Hué (Mién Nam).

% Giai phap ngan han:

- Tachongung NMTD Quang Tri va NMDG Amacao, Tai Tam thi duong day da hoat
dong dudi mirc mang tai cho phép 1a S =329,9 MVA(96,2%).

¢) Su cd duong day 220kV T220 Pong Héi — NMDG BT1.

Khi xay ra sy ¢6 N-1 thi xuat hién qua tai 101,26% trén duong day 220kV tir T220
Pong Ha — T220 Hué (Mién Nam) va qua tai 101,89% trén dudong day 220kV tir T220
Pong Ha — T220 Phong Pién.
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Hinh 4.8. Sy c6 dudng day 220kV T220 Pong Hei — NMDG BT1 .' ‘
% Nguyén nhan:
NMDG BT1 va BT2 (S =252,96 MVA) giai toa cong suit thong qua dudng day
220kV tir T220 NMDG BT1 — T220 Bong Héi va T220 NMBPG BT1 — T220 Déng
Ha. Nén khi xdy ra sy ¢, gdy ra tinh trang qua tai S =347,3 MVA tir T220 Dong

Ha—T220 Hué (Mién Nam) (101,26% ) va quéa tai S =349,5 MVA 220kV tir T220
Pong Ha — T220 Phong Pién (101,89%).
% Giai phap ngén han:
Ta cho giam P =25MW NMTD Quang Trj, thi cic duong day 220kV da hoat dong
duéi mirc mang tai cho phép tir T220 Péng Ha — T220 Hué (Mién Nam) la
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D6 An Tét Nghiép Truong DPai hoc Bach Khoa
S=338,7 MVA (98,7%) va tir T220 Pong Ha — T220 Phong Dién la
S =340,9 MVA(99,4%).
d) Su cb dudng day 220kV T220 Lao Bao — T220 Pong Ha.

Khi mot trong hai dudng diy 220kV T220 Lao Bao — T220 Déng Ha xay ra sy cb thi
s€ qua tai 166,13% duong day con lai.
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Hinh 4.9. Sy ¢ duong day 220kV T220 Lao Bao — T220 Dong Ha.

% Nguyén nhan:

- Cac NMDG va NMTP Quang Tri (S =685,13 MVA) dau ndi vao T220 Lao Bao
giai phong cong suat vé T220 Pong Ha thong qua hai duong day 220kV T220 Lao
Bao — T220 Dong Ha. Dan dén viéc khi sy cb mat mot day thi s€ qua tai
S =569,9 MVA (166,13% ) day con lai.

% Giai phap ngan han:

- Ta cho ngung NMTD Quang Tri va NMDBPG Phong Huy, Phong Li¢u, Phong
Nguyén, Hoang Hai, Tai Tam thi dudng diy di hoat dong dudi mirc mang tai cho
phép 1a S =320,9 MVA(93,6%).

«» Giai phap dai han:

- Kién nghi A0 dua hé théng AGC vao giam sat duong diy 220kV T220 Lao Bao —
T220 bong Ha.

- Dé xuit cai tao duong day, nang cao tiét dién ciia dudng day va phan pha dudng
day dé nang cao kha ning truyén tai cong suit.
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D6 An Tét Nghiép Truong DPai hoc Bach Khoa
e) Su cd duong day 220kV T220 Ba Pon — T500 Viing Ang (Mién Bic).
Khi xay ra sy ¢b trén duong day 220kV T220 Ba Pén — T500 Viing Ang (Mién Bic)

thi duong day dudng diy 220kV T220 Pong Héi — T500 Viing Ang (Mién Bic) qua tai
102,46%.

PP T L o
PAC G O . "““‘“D’-N

ocm w3 »
12 wls - o ce ~ " “e
LU 4+ 3 " =k
" i e ' T2
=~ )¢9 AT2 <
— O - T = TR magon U *1
3 . .
als 2is A =N - Py = - R

. -——— -~~~
. on ¥ A Vot 3 3F = .
e 3“1 e I e { o
N -k
4

MEN BAC

T220 DONG HOI = 5 - )
™ Y, ATY
o vt B & 2 U s v

gz 3l }
Hinh 4.10. Su

cb dudng day 220kV T220 Ba Ddn — T500 Viing Ang (Mién Béc),

¢ Nguyén nhan:

- Cong suat & T220 Pong Héi dugc giai phong ra mién bic thong qua duong diy
220kV T220 Bong Héi — T500 Viing Ang (Mién Bic) va T220 Dong Héi — T220
Ba Pon — T500 Viing Ang (Mién Béc). Nén khi xay ra su cb, giy ra qua tai
S =292 MVA(102,46%) duong day 220kV T220 DPong Hsi — T500 Viing Ang
(Mién Bic).

% Giai phap:

- Ta thyc hién giam P =20MW NMDG BT]1, thi duong diy da hoat ddng dudi mirc
mang tai cho phép 1a S =281,9 MVA (98,9%).

f) Su cd mot trong hai MBA T220 Lao Béo.
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Hinh 4.11. Sy ¢6 mot trong hai MBA T220 Lao Bao.
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D6 An Tét Nghiép Truong DPai hoc Bach Khoa
Khi mot trong hai may bién ap AT1, AT2 xay ra su c¢b thi may con lai s& qua tai 118,67%.

+ Nguyén nhéan:

- CacNMBG va NMTD Quang Tri (S = 396,41 MVA) dau ndi vao thanh cai 110kV
T220 Lao Bao dang giai phong cong suat 1én thanh cai 220kV théng qua may bién
ap AT1 va AT2, dan dén khi mat mot trong hai may s& qua tai 118,67% mdy con lai.

% Giai phap ngan han:

- Ta cho ngung NMTD Quang Tri, thi MBA da hoat dong dudi mirc mang tai cho
phép 13 100%.

4.2.2.2. Su co N-1 phia 110kYV.

a) Su cb mot trong cac dudng day 110kV T220 Ddong Héi — T110 Ang Son — T110

Vinh Linh — T110 Quén Ngang.

Khi xay ra sy ¢6 N-1 thi xuat hién qua tai 113,62% trén duong day 110kV tir T110
Quan Ngang — T110 Bong Ha.

KHI

3005 Sl2 099 3704 w2 o0s 4303
MT LIG <) DMISGIOTHANH @7 100RAN NGANG

LIG GIO THANH 1 GIO THANH 2

QUAN NGANGT1
Hinh 4.12. Su ¢6 duong day 110kV T110 Vinh Linh — T110 Quan Ngang.

¢ Nguyén nhan:

Qua tai duong day la do cac NMDBMT Lig Quang Tri, Gio Thanh 1, Gio Thanh 2 (
S =123,91 MVA) giai téa cong suat vé phia T220 Pong Héi thong qua cac duong day
110kV T220 Béng Héi — T110 Ang Son — T110 Vinh Linh — T110 Quan Ngang va vé phia
T220 Bong Ha thong qua T110 Quan Ngang — T110 Bong Ha — T220 Bong Ha. Nén khi
say ra sy cb, gdy qudtai S=119,3 MVA (113,62% ) trén dudng day 110kV tir T110
Quan Ngang — T110 Dong Ha.

% Giai phap ngin han:

- Tathyuc hién giam P =16MW cho NMDBMT Lig Quang Tri, thi dudng diy da hoat

dong dudi mirc mang tai cho phép 1a S =103,2 MVA (98,3%).
% Giai phap dai han:
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D6 An Tét Nghiép Truong DPai hoc Bach Khoa
- Pé xuit cai tao dudng ddy, nang cao tiét dién cua duong dy va phan pha duong

day dé nang cao kha ning truyén tai cong suit.
b) Su cb duong day T110 Quan Ngang — T110 Pong Ha.

Khi x4y ra su ¢6 N-1 thi xuat hién qua tai cac duong day 110kV T220 Pong Hoi—T110
Ang Son (114,64%), T110 Ang Son —T110 Vinh Linh (119,98%), T110 Vinh Linh — T110
Quan Ngang (120,47%).
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Hinh 4.13. Sy ¢6 duong ddy T110 Quan Ngang — T110 Pong Ha.

% Nguyén nhan:

- Qua tai duong day 1a do caic NMBPMT Lig Quang Tri, Gio Thanh 1, Gio Thanh 2 (
S =123,91 MVA) giai téa cong suét vé phia T220 Pong Héi thong qua cac duong
day 110kV T220 Bong Héi — T110 Ang Son — T110 Vinh Linh — T110 Quan Ngang
va ve phia T220 Bong Ha thong qua T110 Quan Ngang — T110 Bong Ha — T220
Dbong Ha. Nén khi xdy ra su cd, gy qua tai cac duong day 110kV T220 Bong Hoi
— T110 Ang Son S =113,5 MVA (114,64%), T110 Ang Son — T110 Vinh Linh

S =118,8 MVA (119,98%), T110 Vinh Linh — T110 Quan Ngang S =119,3 MVA
(120,47%).

«» Giai phap:

- Tathyc hién giam P =21MW cho NMDMT Lig Quang Tri, thi cac duong day da
hoat dong dudi mirc mang tai cho phép tir T220 Dong H6i — T110 Ang Son la
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D6 An Tét Nghiép Truong DPai hoc Bach Khoa
S=92,2 MVA (93,1%), T110 Ang Son — T110 Vinh Linh 1a S=97,4 MVA
(98,4%), T110 Vinh Linh — T110 Quan Ngang 1a S =97,8 MVA (98,8%).

) Su cd mot trong hai duong day 110kV T110 DG Gelex — T220 Lao Bao.

Khi xay ra sy ¢d N-1 thi xuat hién qua tai 109,16% trén dudng day 110kV T110 DG
Gelex — T220 Lao Bao.
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Hinh 4.14. Su ¢6 mot trong hai duong day 110kV T110 PG Gelex — T220 Lao Bao.

% Nguyén nhan:

- Cac NMDG (S =142,9MVA) dau nbi vao thanh cai 110kV cua T110 PG Gelex
giai phong cong suat vé T220 Lao Bao thong qua hai duong 110kV T110 BG Gelex
— T220 Lao Bdo. Nén khi xdy ra sy c6 mat mot duong day, s€¢ dan dén qua tai
S =142,9MVA (109,16%) trén dudng day con lai.

% Giai phap ngan han:

- Ta thuc hién giam P =13MW chia déu cong suét theo ty 1& cong suat cho céac
NMDG Gelex 1, Gelex 2, Gelex 3, Huong Linh 7, Hudng Linh 8, thi duong day da
hoat dong dudi mirc mang tai cho phép la S =130 MVA (99,2%).
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D6 An Tét Nghiép

Truong Pai hoc Bach Khoa

4.2.3. Truwong hop 3: Van hanh lwéi dién Tinh Quang Binh va Tinh Quéang Tri

khung gio' 19h tdi.

Bang 4.3. Cac phan tir qua tai khi xdy ra sy ¢6 N-1 vao lac 19h tbi.

Duong day xdy ra sy

STT b N-1 KV Duong day b1 qua tai " (ygélgclh tygélgczh
Tur Dén Tu Pén
T220 g T220Ba | Mién
1 Béng Hsi Mién Bac | 220 Ddn Bic 220 | 125,7 -
T220 Lao T220 T220 Lao | T220
2 Bio DPong Ha 220 Bio | Pong Ha 220 | 1244 ]
T220
DTEZ(I){Q Pong | 220 | 126,76 -
ong Héi
NMDG T220 T220 . | bong Ha | 110 | 128,13 -
3 A .. | 220 | Dong Ha
BT1 Dong Hot T220
Pong Ha bong Ha | 110 | 128,13 -
pongHa | Y | 110 | 109,94 -
Ngang
T220
NMDG Pong | 220 | 129,34 -
BT1 i
Hoi
T220 T220 TZZO . | bong Ha | 110 | 122,18 -
4 A . A .. | 220 | Pong Ha
Dong Ha | Dong Hot T220
Pong Ha bong Ha | 110 | 122,28 -
pongHa | QU3 | 110 | 1042 -
Ngang
T220 . . T220 . .
5 Pong Ha bong Ha | 110 Pong Ha bong Ha | 110 | 183,21 -
6 | DG Gelex | 1220120 1110 | pG Gelex | 1220 | 110 | 10006 | -
Bao Lao Bao
T220 KHE T220
7 | Dakrong 2 Pong Ha 110 SANH | Lao Bao 110 | 116,56 -
, 0 : 0 :
STT | MBA xéyrasucédN-1 | KV | MBAbiquatai | kv | 2 Kich | % kich
ban 1 ban 2
1 AT1 T220 Lao Bao | 220 | AT2 T220 Lao Bao | 220 | 1143 -
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D6 An Tét Nghiép Truong DPai hoc Bach Khoa
4.2.3.1. Swcbd N-1 phia 220kV.
a) Su cd duong day 220kV T220 Pdng Héi — T500 Viing Ang (Mién Bic).
Khi xay ra sy ¢b N-1 thi trén duong day 220kV T220 Ba Pon — T500 Viing An (Mién
Bic) xudt hién qua tai 125,7%.
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Hmh 4 15. Su ¢6 duong day 220kV T22O Pong Héi — T500 Vung Ang (Mlen Bac)

% Nguyén nhan:

- Theo so d6 mo6 phdng, khi duong day tur 220kV tor T220 Bong Hoi — T500 Viing
Ang (Mién Bac) bi cach ly ra khoi hé thong thi cong suat con lai budc phai gidi toa
qua duong day 220kV T220 Bong Hai - T220 Ba Bon — T500 Viing Ang (Mién
Bac) khién duong day 220kV tir T220 Ba Bon — T500 Viing Ang (Mién Bac) qua
tai S =384,87MVA (125,7%).

% Giai phap ngin han :

- Thyc hién bién phap giam huy dong cong suat ciaa NMPG BT1 (P =90MW ) thi

duong day tré vé hoat dong dudi mirc mang tai cho phép S = 336,52MVA (99%).
b) Su cb mot trong hai duong day 220kV T220 Lao Bao — T220 Pong Ha.
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Hinh 4.16. Su ¢ mot trong hai du’O'ng day 220kV T220 Lao Bao — T220 Bong Ha.

Khi mét trong hai dudng day bi su c¢b thi duong day con lai s& qua tai 162,44%.
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% Nguyén nhan:

- Theo so dd m6 phong, cong suat tir cic NMDG va NMTD Quang Tri phat cao

(S =685,13 MVA), cong suit duoc truyén tai dén T220 Pong Ha qua 2 dudng day
220kV T220 Lao Bao — T220 Bong Ha. Khi xay ra sy ¢b mat mot day thi cong suit
sé giai toa qua duong day con lai gdy qua tai S =569,9 MVA (166,13% ).

% Giai phap ngén han:

- Thuc hién bién phap giam huy dong ngudn coéng suit, ngung nhin coéng suit tir
NMTD Quéng Tri va cum NMDBG Amacao Quang tri, Hoang Hai, Tai Tam va giam
cong suit phat cum NMDG Phong Nguyén, Phong Liéu, Phong Huy ( P = 70MW
).

¢ Giai phap van hanh lau dai:

- Kién nghi A0 dua hé théng AGC vao giam sat duong day 220kV T220 Lao Bao —
T220 Bong Ha va duong day 220kV NMBPG BT1 — T220 Pong Héi.

- Nang cao tiét dién ciia duong day, phan pha duong day 220kV tir T220 Lao Béo —
T220 Pong Ha dé nang cao kha nang truyén tai cong suét.

) Su cd duong day 220kV T220 Pong Ha — T220 Pong Hoi.

Khi duong day 220kV Tir T220 Pong Ha — T220 Dong Héi bi cach ly ra khoi hé
thdng thi:

- Puong day 220kV tir NMDPG BT1 - T220 kV Pong Héi qua tai 129,34%.

- 2 Puong day 110kV tr T220 Bong Ha — T110 Pong Ha qua tai 122,28%.

- Duong day 110kV tir Pong Ha — T110 Quén Ngang qua tai 104,2%.
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Hinh 4.17. Sy ¢6 duong day 220kV T220 Pong Ha — T220 Dong Héi.

% Nguyén nhan:
Theo so d6 mo phong, do ngudn cong suét tir cac NM PG trong khu vuc phét cao .
- T220 Dong Ha giai toa cong suat qua duong day 220kV dén NMDG BT1 va T220
DPdng Hoi. Khi dudng day 220kV T220 Dong Ha - T220 Dong Héi bi mt thi ngudn
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cong suat d6 don vé duong day 220kV NMDG BT1 — T220 Pdng Hoi khién duong
day qua tai S = 431,39 MVA (129,34%).

- Phia 220kV giai toa cong suat vé phia 110kV, gy qua tai duong day T220 Dong Ha
—T110 Bong Ha vé1 S = 119,88 MVA (122,28%) va duong day T110 Dong Ha -
T110 Quan Ngang v61 S = 108,9 MVA (104,2%).

% Giai phap ngin han :

- Pau tién, ngung nhan coéng suit tr NMTP Quang Tri, Dakrong 2 Quéang Tri,
Dakrong4 va NMPG Huéng Linh 1 dé giam cong suét truyén tai trén duong day
110kV tir T220 Bong Ha - T110 Bong Ha va duong day 110kV ti T110 Bong Ha -
T110 Quan Ngang.

- Sau d6, giam ngudn cong suit tai NMBPG BT véi cong suat P = 20 MW dé dua
duong day 220kV tir NMPG BT1 - T220 Pong Héi vé dudi ché do mang tai dinh
miurc cho phép .

% Gidi phap van hanh lau dai:

- Nang cao tiét dién , phan pha dudng day 110kV tir T220 Pong Ha — T110 Pong Ha
dé nang cao kha nang truyén tai cong suat.

d) Su co duong day 220kV NMBG BT1 — T220 Pong Héi.

- Puong day 220kV tir T220 Pong Ha — T220 Pong Héi qua tai 126,76%.

- DPuong day 110kV tu T220 Bong Ha — T110 BDong Ha qua tai 128,13%.

- DPuong day 110kV ta T110 Bong Ha — T110 Quan Ngang qua tai 109,94%.

% Nguyén nhéan :
Theo so dd m6 phong, do ngudn cong suét tir cac NMDG phat cao.

- T220 Pong Ha giai téa cong suat qua duong day 220 kV dén NMDG BT1 va T220
Pong Hoi. Khi dudng diy 220kV truyén tai tir NMDG BT1 - T220 Pong H6i mat
thi ngudn cong suit d6 don vé T220 Pong Héi khién dudng day 220kV tir T220
Pong Ha - T220 Pong Héi qué tai S = 418 MVA (126,7%).

- Phia 220kV giai toa cong sut vé phia 110 kV, gay qua tai duong day 110kV T220
Pong Ha — T110 Pong Ha S = 125 MVA (127,6%) va qua tai duong day 110kV
T110 BPong Ha —T110 Quan Ngang S = 113,89 MVA (110,1%)).
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% Giai phap ngin han :

- DAu tién, ngung nhan cong suit NMTD Quang Tri, Dakrong 2 Quang Tri, Dakrong
4 va NMDG Hudng Linh 1, Huéng Linh 2 dé giam cong suat truyén trén duong day
110kV tir T220 Bong Ha - T110 Bong Ha va duong day 110kV tir T110 Bong Ha -
T110 Quéan Ngang.

- Sau d6, giam huy dong ngudn cong suat tai NMPG BT1 véi cong suat P =20 MW
dé dua dudng day 220kV tir T220 Pong Ha — T220 Pong Héi vé dudi ché do mang
tai dinh muc cho phép.

¢+ Giai phap van hanh lau dai:

- Nang cao tiét dién cua dudng day, phan pha duong day 110kV tir T220 Dong Ha —
T110 Dong Ha dé nang cao kha ning truyén tai cong suit.

e) Sucd I trong hai MBA T220 Lao Béo.

Khi xay ra sy ¢ N-1, néu 1 trong 2 may bién 4p ctia T220 Lao Bao bi mat thi MBA
con lai s€ bi qua tai 114,3%.

...............................................................

[ A A ——

o —~ . - H o ) e e A
——a ] : 1 = . » A - , - - -c.-n.A:-:--- il ‘ Ei
v - W e A W W s |
Tie o ' o ¥ " .} 41 =
] T k. 'rzﬁ 8 128 1% TIR T28. . TR Y220 40 80 1
% = % L S SERT S ) 8 ‘
s Wwesmabi -uu o posan ' mnooir Homoon i el e e { e
s eats ’ o o 2k ‘ i y
P w A " LA w ' 1 i wvos P CR— . )
v 1 1 { ) " " i AMATAD AT2 '.‘t o “&',.. 5w
¢ - 0 ¢ A m:uv- ATH 20 L
OTH[WNINW]  STIGOY{100) DT2531  PWONG SGUYENPWONS LIEW PRONG NUY WOANG WA TAITAM .2 g e 1
W2 W, (4w Rl AN [ I ‘ - "““‘h ﬁ "
| . X
GRLEX | WMDG GELEX 7 MMOO GELEX T MUOMS LW Y HUONG Lis LN LAP  HROME TAN  TAN Line - ,‘_":‘,'1' -
"‘"“lm,,’""""' | maen ke e 3 sy s LS o - oo gy e
=, o " ol "o, -, - ™ o 4T Wy WY R T I ] SR b o
nere A -} . woraun ) o ot B mmmes i) e anouw’ Bhe e gl . I T L e EECE 5 N 3 §
“' p ' VI - i & r 111 RS HE O | \ 1 |
W 3l N & N < RO o a - | | |
y AR ok | V11 ¢l ee——
& md  Em ¥m oEm R % R (1] B oearast
AT - . o~ . | S - . e o 41 ¢ '}
e - a et o SR ¢ .- " W { ] |
F’ ' HP
H 5° N = \
- -+ | SPUDECG 1
---------------------------- |
b ——— et e e e e et |

Hinh 4.19. Su cb mot MBA T220 Lao Bao.

% Nguyén nhan:

- Theo so d6 mé phong, do cong suit tir cac NMDPG va NMTP Quang Tri phat cao,
Tai T220 Lao Bao cong suat phia 110kV day 1én 220kV thong qua 2 MBA AT,
AT2 dan dén khi mat mot trong hai MBA sé& qua tai MBA con lai voi
S =283,38MVA (114,3%).

% Giai phap ngan han:

- Giam huy dong ngudn cong suat cua NMTP Quang Tri v6i cong suét la
P =53MW thi MBA cta T220 Lao Bao trd vé hoat dong duéi ché d6 mang tai
cho phép.
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4.2.3.2. Su co N-1 phia 110kYV.
a) Su cb duong diy 110kV Dakrong 2 Quang Tri - T220 Péng Ha.

Khi xay ra su ¢6 N-1 thi xuat hién qué tai 116,56% duong ddy 110kV Dakrong 2 Quang
Tri - T220 DPong Ha.
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Hinh 4.20. Sy ¢6 duong day 110kV Dakrong 2 Quéang Tri - T220 Pong Ha

¢ Nguyén nhan:

- Theo so &6 mo phong, do cong suat tir Cac NMPG Huéng Linh 1, Huéng Linh 2
phat cao va NMTD Dakrong4, Dakrong 2 Quéang Tri phat cao. Cong suat phia
110kV day 1én phia 220kV qua dudng diy 110kV tir T110 Khe Sanh — T220 Lao
Bédo va duong day 110kV tr NMTD Dakrong 2 Quang Tri - T220 Dong Ha. Khi
duong day 110kV Dakrong 2 Quang Tri - T220 Pong Ha bi mat thi cong suat chi
c6 the gidi toa qua duong day 110kV Khe Sanh — T220 Lao Béo khién duong day
qua tai S =114, 5MVA (116,56%).

% Giai phap ngan han:

- Thyc hién bién phap giam huy dong ngudn tai NMTD Dakrong 4 vé6i cong suat 1a

P =18MW Thi duong day 110kV tir T110 Khe Sanh — T220 Lao Bao tr& vé hoat
dong dudi mic mang tai cho phép S = 96,9 MVA (99%).
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b) Su c¢b mot trong hai duong day 110kV DG Gelex — T220 Lao Bao.

Khi mét trong hai duong diy 110kV NMBG Gelex — T220 Lao Béo xay ra sy ¢6 N-1,
thi duong day con lai bi qua tai 109,06%.
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Hinh 4.21. Sy ¢6 mot trong hai duong day 110kV PG Gelex — T220 Lao Bao.

¢ Nguyén nhan:

- Theo so d6 mé phong, cong suit tir cum NMBG Gelex phat cao (S =142,9MVA).
Nén khi xay ra su ¢6 mat mot dudng day thi cong suat giai toa qua dudng diy con
lai dan dén qua tai S =142,9MVA (109,16%).

% Giai phap ngan han:

- Thyc hi¢n bién phdp gidm huy dong ngudn cong suat cum NMDG Gelex voi
P =13MW thi dudng day tré vé hoat dong dudi mirc mang tai cho phép S = 129,2
MVA (99%).

¢) Su cd mot trong hai dudng diy 110kV T220 Pong Ha — T110 Pong Ha.

B o I L

©oma WA 330 711
a3 TYx)

VT e
M4 GLVW a5 el

Hinh 4.22. Sy ¢6 mét trong hai xuat tuyén dudng day 110kV tir T220 Pong Ha — T110
Pong Ha.

SVTH: Ding Pirc Thing 65 GVHD: PGS.TS Nguyén Hiru Hiéu
Nguyen Nhu Hoang Thién



D6 An Tét Nghiép Truong DPai hoc Bach Khoa

Khi mdt trong hai duong day 110kV tir T220 Pong Ha — T110 Pong Ha xay ra su cd
N-1, thi duong day con lai bi qua tai 183,21%.

% Nguyén nhan:

- Theo so 6 md phong. Do ngudn cong suat tir cac NMPG phat cao. Phia 220kv day
cong sudt vé phia 110kV thong qua 2 xuét tuyén dudng day 110kV T220 Pong Ha
—T110 Dong Ha. Khi 1 dudng ddy mét di thi cong suét chi c6 thé giai téa qua dudng
day con lai gy qua tai S =181,35 MVA (183,21%)).

% Giai phap ngén han:

- Theo phuong thtrc van hanh, thuc hién bién phap thay d6i két cau ludi, mo vong hé
thdng phia 110 kV. Cach ly xuét tuyén dudng day 110kV con lai tir T220 Pong Ha
- T110 Pong Ha nhung dudng day 220kV BT1 — T220 DPong Héi xay ra tinh trang
qua tai S = 373,64 MVA (112%).

- Tiép tuc thyuc hién bién phap giam huy dong nguén cong suat tr NMPG BT1 P =
50MW thi dudng day tré vé hoat dong trd vé hoat dong dudi mic mang tai cho
phép voi
S =333 MVA (99%).

- Bdo cao diéu do vién hé théng dién qudc gia A0 , yéu cau phan bd lai cong sut trén
ludi dé hé thong hoat dong 6n dinh.

¢ Giai phap van hanh lau dai:

- Nang cao tiét dién cua duong diy, phan pha duong day 110kV T220 Pong Ha —
T110 Pong Ha dé nang cao kha ning truyén tai cong suat.

4.3 Két luan chwong 4 :

O Chuong nay, sau khi mé phong cac su ¢b N-1 ¢o thé xay ra trén hé thong ludi dién
220kV, 110kV cua hai tinh Quang Binh va Quéang Tri trén phan mém PSS/E - Version 33.

Trén co s& d6, nhom tac gid da phan tich, danh gid va thuc hién chay churc nang
Automated Contingency and Constraint Calculation (ACCC) ctia phan mém PSS/E. Nhan
thiy su anh hudng tir cac ngudn ning luong tai tao nhu cac NMPG, NMPMT va NMTD
dén kha ning mang tai trén cac duong day cip 110kV, 220kV & cac kich ban van hanh
dugc mo phong & ché d6 van hanh cuc doan nhat cua ludi, nham muc dich dua ra cac gidi
phap c6 thé giai quyét triét dé khi xay ra cac su ¢ N-1 gitp ludi van hanh 6n dinh, khong
vuogt qua cac gidi han cho phép.

Dé xuét cac phuong an van hanh lau dai nhim nang cao kha niang mang tai truyén tai
cong suat trén duong dy va nang cao do tin cay trong hé thong dién.
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KET LUAN VA KIEN NGHI
1. Két luin:

Qua phan tich va danh gia so d6 két ludi, mo hinh ctia cic nha may dién mit troi, dién
gi6, thuy dién trong khu vuc 2 tinh Quang Binh, Quéang Tri di cho thiy két qua vé anh
huong cua cac loai hinh nay dén ché d6 van hanh cua hé thong dién vao cac khung gio.
Céc thong sb danh gia 1a d6 chénh 1éch dién ap va kha ning mang tai cua duong day & cap
220kV, 110kV dé thay dugc sy tic dong cua cac nha may ning luong tai tao khi tham gia
vao hé théng dién voi ty trong 16n. Cac loai hinh nang lugng tai tao voi dau vao 1a nang
lwong so cap ludn bién dong, phu thudc vao thoi tiét va thay doi lién tuc, khién viée du bao
kho khin d3 phan anh va cho ra két qua theo cac kich ban mé phong.

2. Kién nghij.

V& Quy hoach luéi dién va ngudn dién phai phdi hop, di doi v6i nhau dé tranh truong
hop thiéu dién nhung phai cat giam nguén vao cac khung gio ning luong tai tao phat cao.
Tang cuong nang cap, ci tao, xay dung cac dudng day cap 220kV va 110kV trong khu
vuc dé nang cao do 6n dinh truyén tai va nang cao do tin cay trong hé théng dién khu vuc
2 tinh Quang Binh, Quang Tri.

Dé nghi Diéu d6 hé thong dién Qudc Gia A0 sdm lap dat AGC vé cac dudng day 220kV,
cac nha may dién dé giam sat cong suat, tu dong giam cong suat truyén tai trén cac duong
day, nha may.

Trong van hanh, tinh todn dam bao vé mit k¥ thuét va kinh té dé khong chi nang cao
an ninh ning lugng ma con khai thac kinh té nhét. Yéu cau cac don vi nha may niang luong
tai tao tuan thu cac quy dinh vé thong tu dé dam bao viéc van hanh tbi wu cho ludi dién.
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TAI LIEU THAM KHAO

[1] Luan van thac si Tran Pinh Quang, “ Panh gia anh hudng cta cac nguén dién mat tro1
va dién gio dén chét luong dién nang ludi dién 110kV, 220kV khu vuc mién Trung”.

[2] Thong tu 05/2025/TT-BCT Quy dinh hé thdng truyén tai dién, phan phdi dién va do
dém dién ning.

[3] Thong tu 06/2025/TT-BCT Quy dinh diéu do, van hanh, thao tac, xir Iy su cb, khai
dong den va khoi phuc hé thong dién qudc gia.

[4] Thong tu 16/2025/TT-BCT Quy dinh van hanh thi truong budn ban di¢n canh tranh.

[5] Huéng dan st dung phan mém PSS/E.
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