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LOINOI DAU

Ngay nay, su phat trién nhanh chéng ctia cac ngudn ning luong tai tao nhu dién
gi6, dién mat troi tai khu vuc Mién Trung da tao ra nhiing thach thirc méi cho hé théng
dién qudc gia. Viéc tich hop cac ngudn ning lugng nay vao ludi dién doi hoi phai nang
cip va md rong hé thong truyén tai, dic biét 1a ludi dién 220kV, dé dam bao van hanh
an toan, 6n dinh va hiéu qua. Trong d6 khu vuc Tay Nguyén, voi dia hinh dbi nai phtc
tap va diéu kién thoi tiét khic nghiét, cang 1am ting thém do phtc tap trong cong tac
quan 1y va van hanh ludi dién.

Trudong Pai hoc Bach khoa — Pai hoc Pa Néang 1a mot trong nhiing co s¢ dao tao
ky su da nganh hang dau tai Viét Nam, véi dinh hudng nghién ctu va img dung thyuc
tién. Khoa Pién cua truong c6 nhiém vu dao tao nguén nhan luc chat lugng cao, nghién
curu khoa hoc va chuyén giao cong ngh¢ trong linh vuc k¥ thuat dién, phuc vu sy phat
trién bén viing kinh té — x4 hoi cta khu vyc mién Trung — Tay Nguyén ndi riéng va ca
nudc ndi chung. Nhiéu sinh vién t6t nghiép tir khoa di va dang dam nhan cac vi tri quan
trong trong Tap doan Di¢n luc Viét Nam (EVN) cling nhu c4c co quan quan 1y nha nudc
va doanh nghiép trong nganh dién.

Trong qué trinh thuc hién d6 4n nay, em xin giri 10i cam on chan thanh dén TS.
Trinh Trung Hiéu— giang vién khoa Pién, Truong Pai hoc Bach khoa, da tin tinh huéng
dan va hd trg em hoan thanh dé tai. Pong thoi, em ciing xin bay to long biét on dén gia
dinh, ban bé va nhirg ngudi than yéu di ludn dong vién va tao diéu kién thuan loi cho
em trong sudt qua trinh hoc tap va nghién ciru.

Tuy da nd lyc hoan thanh do 4n véi tinh than trach nhiém cao, nhung do kién thurc
va kinh nghiém con han ché, chac chin khong thé tranh khoi nhiing thiéu s6t. Em rat
mong nhan dugc sy gop v quy bau tir cac thay cd va ban bé dé hoan thién hon nita cong

trinh nghién ctru nay.
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CAM DOAN

T6i xin cam doan trong qué trinh lam dd 4n t6t nghiép sé& thuc hién nghiém tic cac
quy dinh vé liém chinh hoc thuat:
- Khong gian 1an, bia dat, dao van, giup nguoi hoc khéac vi pham.
- Trung thuc trong viéc trinh bay, thé hién cac hoat dong hoc thuat va két qua tu
hoat dong hoc thuat cua ban than.
- Khong gia mao hd so hoc thuit.
- Khong dung cac bién phap bat hop phap hoic trai quy dinh dé tao nén vu thé cho
ban than.
- Chu dong tim hiéu va tranh cac hanh vi vi pham li€ém chinh hoc thuat, chu dong
tim hiéu va nghiém tuc thuc hién cac quy dinh vé luat s6 hiru trf tué.
- Str dung san pham hoc thuat ctia ngudi khac phai ¢6 trich dan ngudn gbc o rang.
Chung ti xin cam doan s6 liéu va két qua nghién ciru trong d6 an nay 1a trung thuc
va chua hé duogc st dung dé bao vé mot hoc vi nao. Moi sur giap do cho vi¢c thyuc hién
d6 4n nay da dugc cam on va cac thong tin trich dan trong d6 an da duogc chi rd ngudn

goc 10 rang va dugc phép cong bo.
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Giai phap nang cao hiéu qua van hanh lu6i dién 220 kV khu virc Mién Trung

MO DAU

1. Ly do chon d@ tai

Trong nhiing nam gan day, khu vuc Tay Nguyén da chimg kién su phat trién
manh mé& cua cac nguén nang luong tai tao, dic bi¢t 1a dién mat tro1 va dién gid. Su
gia tang nhanh chdng ctia cac nha may nang lugng tai tao da tao ra ap luc 16n 1én hé
thong ludi dién truyén tai, dic biét 1a ludi dién 220kV. Theo thong tin tir Tap doan
bién luc Viét Nam (EVN), téng cong suét lép dat dién mat troi ddu ndi vao ludi dién
truyén tai khu vuc quan 1y ciia Cong ty Truyén tai dién 3 (PTC3) va luéi dién phan
phéi cac cong ty dién luc trong khu vire cac tinh Khanh Hoa, Phu Yén, Binh Dinh,
Kon Tum, Gia Lai, Pk Lik va Dk Nong tinh dén hét thang 5/2021 d4 1én toi hon
4.000MW, chiém 36% téng cong suét dat nguén dién dau ndi ludi dién khu vuc nay.

Tuy nhién, viéc tich hop cac nguén nang luong tai tao vao ludi dién hién hitu
khong chi dat ra thach thuc vé mat k¥ thudt ma con anh hudéng dén do tin cay va on
dinh cuia hé théng. Pic biét, trong truong hop xay ra su c¢d mat mot dudng day truyén
tai, hé thong luoi dién 220kV khu vuc Tay Nguyén co the d6i mit véi nguy co qua
tai, gAy mat dién trén dién rong. Vi dy, su co diéu bay mic vao duong day 220kV Ha
Giang - Thai Nguyén vao dém 7/5 da gdy mat dién dién rong trén nhiéu khu vuc cia
TP Thai Nguyén va cac huyén lan can.

Hon nira, dia hinh phte tap cua Tay Nguyén voi nhiéu d6i nui, rimg rdm va
diéu kién thoi tiét khac nghiét nhu mua bio, 16¢ xody cting gy kho khan trong cong
tac quan 1y va bao tri luoi dién. Viéc nguoi dan canh tac gan hanh lang lu6i dién, a6t
nuong riy va sir dung céac vt lidu d& chay ciing lam ting nguy co xay ra su cb trén
ludi dién.

Trude nhitng thach thire trén, viéc nghién ctru va dé xuat cac giai phap nhém
nang cao hiéu qua van hanh lui dién 220k V tai khu vue Tay Nguyén la hét stc can
thiét. De tai nay s€ tap trung vao viéc phan tich cac che d6 van hanh hién tai, danh gia
cac yéu t6 anh huong dén hi¢u qua truyén tai va dé xuét cac giai phap k¥ thuat nham
t6i wu hoa van hanh, giam ton that cong suat va nang cao do tin cay cua hé thong.

2. Pdi twong va pham vi nghién ctru
- P6i twong nghién ciru: Ludi dién 220 kV khu vuc Mién Trung Tay Nguyén, tip
trung phan tich luéi 220 kV cta 4 tinh Gia Lai, Kon Tum, Dik Lik, ik Nong —
noi c6 nhiéu nha may dién gié cong suat 16n

- Pham vi nghién ciru:
e D6 4n tap trung nghién ctru vé trao luu cong suit, dién ap tai cac nit, ton that cong

sut trong ludi dién 220 kV bang cach mé phong luéi trén phan mém ETAP. Qua
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Giai phap nang cao hiéu qua van hanh lu6i dién 220 kV khu virc Mién Trung

do6 xac dinh dugc ché do van hanh nguy hi€ém nhat, tién hanh t61 vu trao luu cong
suat bang bai toan OPF theo cac di€u kién rang budc ctia hé thong voi muc ti€u cuc
ti€u ton that cong suat van hanh trén ludi.

e M6 phong, d& xuit giai phap van hanh trong tredng hop sy ¢ mét 1 phan tir N-1.
3. Muc tiéu va nhiém vu

Mo phong, danh gia luéi theo cac kich ban gidi han khac nhau cua ludi dién va dé
Xut giai phap van hanh cho ludi dién dé dam bao ton that cong suat trong mang 1a bé
nhat, dién ap tai cac nat nam trong gidi han cho phép. Ngoai ra con dam bao muc tiéu
cuc tiéu ton that cong suat theo cac kich ban van hanh di dé ra ban dau.

Phén tich, danh gia anh huong cua sy ¢d N-1. Dua vao két qua phan mo phong dé
tinh toan, Iyra chon giai phap phu hop dé giam thiéu dong qua tai anh hudng dén ludi
dién.

4. Phwong phap nghién ctiru

Str dung phuong phap nghién ctru Iy thuyét va thyec tién:
- Phuong phap nghién ctru Iy thuyét: nghién ciru céc tai lidu sach, bao, gido trinh, tap
chi va cac trang web chuyén nghanh dé cap dén trao luu cong suit, tdi uu cong suat,
su cd N-1.
- Phuong phap thyc tién:
Cong cy tinh toan: Tim hiéu va str dung phan mém ETAP dé hd trg thuc hién tinh toan
trao luu cong sudt (LF), ton that cong suét trén ludi, tdi wu trao luu cong suit (OPF),
phan tich su ¢ N-1 (CA).

5. Pit tén cho dé tai

Cin cr vao muc dich, d6i twong, pham vi va phuong phap nghién ctru thi dé tai
duoc dat tén:
“ Giai phap nang cao hiéu qua van hanh lréi dién 220kV khu vire Mién Trung”

% DO an nay bao gom cac ndi dung chinh sau:

Chuong 1: Téng quan vé ludi dién 220kV khu vuc Mién Trung Tay Nguyén
Chuwong 2: M6 phong va danh gia cac ché d6 van hanh caa ludi dién
Chuong 3: Giai phap van hanh lu6i dién va phan tich sy cd N-1

SVTH: Nguyén Truong Qudc Thing GVHD: TS.Trinh Trung Hiéu 10



Giai phap nang cao hiéu qua van hanh lu6i dién 220 kV khu virc Mién Trung

CHUONG 1: TONG QUAN VE LUOI PIEN 220KV KHU VUC MIEN
TRUNG TAY NGUYEN

1.1. Tong quan veé lwéi dién khu vee Mién Trung Tay Nguyén

Tay Nguyén co vi tri dia Iy & mién Trung Viét Nam, véi dia hinh cao nguyén, co
nhi€u nui, song, va la mdt trong nhitng vung dat mau md dé phat trién cdy trong nhu ca
phé, cao su. Vung dat nay c6 khi hau nhiét dé1 gié mua voi hai mua mua-kho o rét, va

nhi€u dan tdc thi€u s6 sinh song.
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Hinh 1.1: Ban d6 hanh chinh khu vuc Tdy Nguyén
La noi ¢ diéu kién khi hau 1y tuéng cho cac du an NLTT phat trién. Cung véi chinh
sach vu dii cua Chinh pht nén nhiéu nha may dién mit troi va dién gié da 6 at dua vao
van hanh, nhét 1a tai 3 tinh Gia Lai, Dak Lak va Dak Nong. Trong khi d6, ludi dién hién
hiru quy hoach khong ddng bo vdi tién bd phat trién ciia ngudn dan dén tinh trang qua

tai nang né va khong giai toa hét cong suat ciia cac nha may.
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Giai phap nang cao hiéu qua van hanh lu6i dién 220 kV khu virc Mién Trung

1.1.1. Lwoi dién cua khu vuc

NM ND Vinhs Tan - Vil Tan TPP

834 580 Mén - O Mon 7P

N B8 Hzt nisdn Nich Thadn

Nirh Thuan Nuciesr poser plamt

NM ND Long Phd - Long Phu TFP

Dutng Sy 500 WY (Trars lres) TEASIOVY (Substsions
.

g Gy 220 WV (Trans. Lives) TBAZX W iScbetaions
.

Butng 3y 1104 s, Lines) TEA 1RV Subtinors

Hinh 1.2: Ludi dién khu vuc Tay Nguyén

Dé d4p ung nhu cau cap dién ngdy cang ting tai khu vyc Tay Nguyén trong nhiing
nam gﬁn day, cung véi viée quy hoach, chinh trang va m¢ rong do thi duoc déy manh,
hé théng ludi dién tréd nén da dang va phuc tap hon. Nganh dién cua 4 tinh Gia Lai, Kon
Tum, Dik Lik va bak Nong can thuc hién quy hoach phat trién nguén va ludi dién phu
hop v6i nhu cau phu tai thuc té, déng thoi tién hanh cai tao, nang cép luéi dién hién co.
Céc giai phap van hanh hiéu qua cling duoc dé xuat nham nang cao chét lugng dién
nang, cai thién 6n dinh dién ap, ting cuong kha ning truyén tai ciia duong day, dam bao
cung cap dién 6n dinh va chat luong, tiét kiém chi phi, giam ton that cong suét truyén
tai va nang cao hiéu qua kinh té cho toan khu vuec.
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Giai phap nang cao hiéu qua van hanh lu6i dién 220 kV khu virc Mién Trung

1.1.2. So dé két lwéi

Tt —— —
s @_ -

Hinh 1.3: Mé phong luéi dién truyén tdi 4 tinh cdp 220kV khu vue Tdy Neuyén

1.1.2.1. Céc tram bién dp
Xét 4 tinh Gia Lai, Kon Tum, Pak Lik, Pak Néng c6 9 tram bién ap cap 220kV/
500kV voi 59 may bién ap voi tong dung luong 9920MW. Cac thong s vé tram bién

ap nhu Phu luc 1:

Badng 1.1: Théng sé cdc tram bién dp 500kV va 220kV trong khu vuc

A A . Téng cong IS S Cong suit tirng
Tén tram bién ap sult (MW) So may bién ap may (MW)
PLEIKU 500KV 1350 3 450
PLEIKU 220KV 500 2 250
KON TUM 220KV 250 2 125
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CHU SE 220KV 125 1 125
KRONG BUK 220KV 500 2 250
KRONG ANA 220KV 125 1 125
BUON KUOP 220KV 250 2 125

DAK NONG 500KV 900 2 450
DAK NONG 220KV 250 2 125

1.1.2.2. Cac dwong day 220kV

Puong day 220kV cua 4 tinh c¢6 tong chiéu dai khoang 1074km, sir dung loai day

nhom 15i thép ACSR. Théng sb cac dudng day duogc biéu thi & Phu luc 1:

Bang 1.2: Théng sé cdc dwong diy 220kV

Tén duong day DAy din Chiéu dai (km)
PLEIKU — PLEIKU 2 : 1-2 ACSR-600 25,6
PLEIKU 2 -TD SESAN (bus6) : 35-36 ACSR-500 5,7
PLEIKU 2 -TD ?(;%I_(%MAN 1,2 (bus7) ACSR.500 0
TP XEKAMAN 1,2 (bus7) - TD
XEKAMAN 3.4 (bus12) : 17-3 ACSR-500 3
PLEIKU — KON TUM : 28-29 ACSR-500 35,67
PLEIKU 2 — CHU SE : 33-34 ACSR-500 122,6
PLEIKU — TP SESAN 3A(bus16) : 30 ACSR-500 35
PLEIKU — TP SESAN 3(bus13) : 31 ACSR-500 18
TD SESAN 3A(bus16) - TD SESAN
3(bus13) : 22 ACSR-500 17
PLEIKU — ND s312<_f2N KHE(bus19) : ACSR.500 "
ND SK AN KHE(bus19) — TD AN
KHE(bus22) : 23 ACSR-500 73
CHU SE - bG I;IEIQI%N HOA (bus25) : ACSR.500 6
DG NHON HOA(bus25) — DG
TALE(bus27) : 24-25 ACSR-500 4
CHU SE — BG CU NE(bus30) : 20-21 ACSR-500 4
KRONG BUK — fg CU NE(bus30) : ACSR.500
KRONG BUK — TP SEREPOK
4(bus31) : 5-14 ACSR-300 =
TP SEREPOK 4(bus31) — DMT
SEREPOK(bus35) : 7 ACSR-500 >7
PMT SEREPOK (bus35) - DMT ACSR-500 3,5
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QUANG MINH(bus37) : 8
TP SEREPOK 4(bus31) — TD
SEREPOK 3(bus39) : 6 ACSR-500 18
KRONG BUK - KRONG ANA : 15-16 ACSR-500 59,5
KRONG ANA — BUON KUOP : 9 ACSR-500 22
TD SEREPOK 3(bus39) - BUON
KUGP - 10 ACSR-500 43
BUON KUOP — DG NAM
BINH(bus44) : 11 ACSR-500 17
BUON KUOP — TP BUON
TUASRAH(bus41) : 12 ACSR-500 32
BUON KUOP —7%—): EPON KUOP(bus ACSR.500 20
PG NAM BINH(l?lzs;M) — DAK NONG ACSR-500 g5
TP BUON TUASRAH(bus41) - PAK
NONG - 48 ACSR-500 66
KRONG BUK - PAK NONG : 60 ACSR-500 87
TP AN KHE(buség) -DAK NONG : ACSR-500 12
PLEIKU 2 - PAK NONG : 55 ACSR-500 250
DAK NONG - Tb .DONG NAI 5(bus ACSR_500 66
48) : 63
DAK NONG - bG PAK
N’DRUNG(bus72) : 50-61 ACSR-500 32
DAK NONG - TD DPONG NAI 4(bus
51) : 64-65 ACSR-500 54
DAK NONG — Tsiz)f?é;( R’TIH 1,2(bus . s
TP PAK R’TIH 1,2(bus 54) - TD PAK
RTIH 3,4(bus 57) - 66 ACSR-500 6

1.1.2.3. Cdc nguén phdt dién trong khu vuec

Gia Lai, Pk Lik va Pak Nong 1a 3 tinh c6 tiém ning vé ning lugng tai tao voi

nhiéu nha may dién mat tro1 va dién gio c6 cong suét vira va lon, véi téng cong suét lép
dit 1én t6i 3380 MW. Thong sb cac ngudn phat duoc biéu thi & Phu luc 1:

Badng 1.3: Théng sé cdc nguon phdt cia khu viee Tdy Nguyén

N s aea Cong suit Cong suit £ Cong suit /1
Nha may di¢n 1dp dit MBﬁgMV So MBA MBA(MVA)
NMDG NAM BINH 1 29.7 MW 50 1 50
NMDG DAK N'DRUNG 1 300 MW 450 1 450
ND SK AN KHE -1 40 MW 40 1 40
SVTH: Nguyén Truong Qudc Thing GVHD: TS.Trinh Trung Hiéu 15




Giai phap nang cao hiéu qua van hanh lu6i dién 220 kV khu virc Mién Trung

ND SK AN KHE -2 55 MW 40 1 40
TD XEKAMAN 1-2 145 MW 170 1 170
TD XEKAMAN 1-4 145 MW 170 1 170
TD AN KHE -1 80 MW 100 1 100
TD AN KHE -2 80 MW 100 1 100
TD BUON KUOP 1 140 MW 200 1 200
TD BUON TUASRAH 1 43 MW 60 1 60
TD BUON TUASRAH 2 43 MW 60 1 60
TD SE SAN 3 -1 130 MW 170 1 170
TD SE SAN 3-2 130 MW 170 1 170
TD SE SAN 3A-1 54 MW 70 1 70
TD SE SAN 3A-2 54 MW 70 1 70
TD SEREPOK 3 220 MW 270 1 270
TD SEREPOK 4-1 40 MW 100 1 100
TD SEREPOK 4 -2 40 MW 100 1 100
TD SEREPOK 4A 64 MW 100 1 100
TD SESAN -1 120 MW 150 1 150
TD SESAN -2 120 MW 150 1 150
TD SESAN -3 120 MW 150 1 150
TD SESAN 4A 63 MW 80 1 80
TD XEKAMAN 1-1 145 MW 170 1 170
TD XEKAMAN 1-3 145 MW 170 1 170
TD DAKRTIH - 1 41 MW 100 1 100
TD DAKRTIH - 2 41 MW 100 1 100
TD DAKRTIH - 3 31 MW 100 1 100
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TP DAKRTIH -4 31 MW 100 1 100
TD DONG NAI 4 -1 70 MW 250 1 250
TD DONG NAI 4 -2 70 MW 250 1 250
TD DONG NAI 5 -1 50 MW 150 1 150
TD BONG NAI 5- 2 50 MW 150 1 150

DG CUNE 1,2 100 MW 250 1 250

DG IALE 1 100 MW 150 1 150

DG NHON HOA 1 100 MW 150 1 150
DMT SESAN 4 50 MW 160 2 60 + 100
DPMT SEREPOK 50 MW 145 2 70 +75
DMT QUANG MINH 1 50 MW 145 2 70 +75

Bdng 1.4: Théng sé niit nguon
Tén nut Mo ta vi tri Loai nut
Ngudn Tong Tram 500 kV PLEIKU 2 Swing

1.1.2.4. Théng sé ciia phy tdi tiéu thy

Hién nay 4 tinh Gia Lai, Kon Tum, Pik Lik, Pak Nong co tong cong suit tiéu
thy cta phu tai 1a 1920 MVA.

2t Cong suat Cong suat £ Cong suat /1

Phu tai dién ticu thy MB%MV So MBA MBA(MVA)
BUON KUOP 110 KV 75 MVA 250 2 125
CHU SE 110KV 87,5 MVA 125 1 125
KON TUM 110KV 75 MVA 250 2 125
KRONG ANA 110KV 87,5 MVA 125 1 125
KRONG BUK 110KV 125 MVA 500 2 250
PLEIKU 110KV 125 MVA 500 2 250
PLEIKU 500KV 400 MVA 1350 3 450
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DAK NONG 110KV 75 MVA 250 2 125
DAK NONG 500KV 270 MVA 900 2 450
QUY NHON 220 600 MVA

Bdng 1.5: Théng sé cdc phu tdi tiéu thu
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Giai phap nang cao hiéu qua van hanh lu6i dién 220 kV khu virc Mién Trung

1.2. Co s& Iy thuyét vé ton thit cong suit
1.2.1. Khdi niém ton thit cong suit

T6n that cong sudt trong ludi truyén tai 1a phan ning luong dién bi mat di trong qua
trinh truyén tai dién tir cac nha may dién (hodc ngudn phat) dén cac tram phan phdi hoic
phu tai tiéu thyu. Ton that nay 1am giam hiéu suit cua hé thong dién, ting chi phi vén
hanh va anh huéng dén do tin ciy cung cap dién. Trong ludi truyén tai, ton that cong
sudt thuong dugc chia thanh hai loai chinh:

« Toén that ky thuit: Do cac dic tinh vat 1y cta thiét bi, nhu dién tro ddy dan, hiéu

{rmg corona, hozc ton thit ro ri.

« Ton that phi ky thuit: Do cic yéu t6 nhu sai 1éch trong do dém, trom cip dién,
hodc quan 1y khong hiéu qua. Tuy nhién, trong ludi truyén tai, ton that phi k¥
thuat thuong chiém ty 16 nho hon so voi ton that ki thuat.

To6n that cong sudt trong ludi truyén tai thudng chiém khoang 2-6% téng ning luong
truyén tai, ty thudc vao thiét ké hé thong, muc dién ap va diéu kién van hanh.

Cong thirc tinh ton that tong :

AP ora1 = APjoyie + AP corona + APy

1.2.2. Phén logi ton thit cong sudt trong lwdi truyén ti

1.2.2.1. Ton thit do dién tré (ton thit Joule)

Ton that Joule 1 dang ton that chinh trong ludi truyén tai, xay ra khi dong dién chay
qua day dan c6 dién trd, tao ra nhiét luong. Pay la ton that 1én nhat, chiém khoang 80-
90% tong ton that k¥ thuat trong ludi truyén tai.

o Cong thirc tinh:
AP = I2.R
Trong do6:
o AP: Ton that cong suit (W).
o I: Dong dién chay qua day dan (A).
o R:Dién tro cia day din (Q), dugc tinh bang:

RZp-%

- p:Dién tro sudt cua vat liéu day dan (Q-m), vi du: nhém
p~=2.82-10% Q:m
- L: Chiéu dai day din (m).
- A: Tiét dién day dan (m?).
« Hg thong ba pha: Trong ludi truyén tai ba pha, ton that cong suat duoc tinh:
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AP = 3.I2.R
hoac:
P2. R
AP = ——
U2 cos? ¢
Trong do:

o P: Cong suat truyén tai (W).
o U: bién &p pha-pha (V).
o Cos ¢: Hé s cong suat.
« Dic diém:
o Ton that Joule ty 1 voi binh phuong dong dién (12), do d6 giam dong dién
(bang cach ting dién ap) 1a cach hiéu qua dé giam ton that.
o Day dén c6 tiét dién nho hodc chiéu dai 16n 1am tang dién tro, dan dén ton
that cao hon.
1.2.2.2. Ton thit do hiéu vrng corona
Hiéu ng corona xay ra khi dién truong gan day dan ¢ dién ap cao du manh dé ion
hoa khong khi xung quanh, gay ra phong dién cuc bo. Diéu ndy dian dén ton that ning
luong dudi dang nhiét, anh sang, 4m thanh va tao ra nhiéu dién tir.
« Cong thirc tinh ton that corona ( theo Peak ) :
p =" . f.(U=-U)%10-5 (kW/km)
c 5 p c
Trong do6:
o Pc: Ton that cong suat corona (kW/km).
o & Mat d6 khong khi twong d6i (phu thudc vao ap sudt va nhiét do).
o 1: Ban kinh day dan (cm).
o d: Khoang cach giita cac day dan (cm).
o f: Tan s6 hé thong (thuong 1a 50 Hz ¢ Viét Nam).
o U: bién &p pha-pha (kV).
o Uc: Pién ap t6i han khai ddu corona (kV), duoc tinh:
Uc =21,1.m.3.r.In( d;)

o m: Hé s6 bé mit day dan (thudng 0.82-0.92 cho day tron).
« Dic diém:
o Ton that corona tang trong diéu kién thoi tiét xau (mua, suong mu, do am

cao).
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o Day dan b6 (bundle conductors) hoic ting ban kinh diy dan gitp giam
hi€u tng corona.
o Tén that corona dang ké hon & luéi siéu cao ap (220 kV, 500 kV).

1.2.2.3. Tén thit do ro ri va cich dién
Dong dién ro qua céac vat licu cach dién (su, polymer) hodc qua cac phu kién (gia
dd, day ni) gay ton that ning lugng nho.
Cong thirc tinh ton that ro ri:
AP,y = U2.G
Trong do:
« G:Pién dan twong duwong cta hé thong cach dién (Q7).
Tén that nay thuong nho trong ludi truyén tai cao ap, nhung cé thé ting néu cach
dién bi 140 hoa, nhiém ban hoic trong diéu kién méi truong khic nghiét.
1.2.2.4. Tén thit phi ky thudt
o Bao gdom cac ton that do sai Iéch trong hé théng do dém, 15i quan 1y hodc
trom cép dién.
o Trong ludi truyén tai, ton that phi k¥ thuat thuong khong dang ké do hé thong

dugc giam sat chat che.

1.2.3. Cdc yéu té anh hwéng dén ton thit cong suit

- Pién ap truyén tai: Tang dién ap (vi du: tir 110 kV 1én 500 kV) giam dong dién, tir
d6 giam ton that Joule.

- Chiéu dai dudng day: Puong day dai lam ting dién tré, dan dén ton that 16n hon.

- Vit liéu day dan: Nhom (ACSR - Aluminum Conductor Steel Reinforced) 1a vat liéu
pho bién nho dién trd suat thap va chi phi hop 1y.

- Tiét dién day dan: Tiét dién 16n giam dién trd, nhung tang chi phi dau tu va trong
luong duong day.

- Heé sb cong suit (cos@): Hé sd cong suat thap 1am ting dong dién, gy ting ton that
Joule.

- Tan s6 hé thong: Tan s6 cao (50/60 Hz) 1am ting ton thit corona va ton that dong
xody trong 18i thép cuia cac thiét bi.

- Nhi¢t do day dan: Nhiét d6 cao lam tang di¢n tro suét cua day dan, dan dén tang ton
that Joule.

- Piéu kién moi truong: Do am, mua, hodc suong mu lam tang ton that corona; nhiét
d6 cao anh hudng dén dién trg day dan.

- Tai van hanh: Tai cao diém lam tang dong dién, din dén ton that 1on hon so Vi tai

thap.
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CHUONG 2: MO PHONG VA PANH GIA CAC CHE PO VAN HANH
CUA LUOI PIEN

2.1. M6 phéng luéi dién 220 kV khu vue Tay Nguyén

Luéi dién 4 tinh Gia Lai, Kon Tum, Pik Lik, ik Néng duoc mé phong trén phan
mém ETAP bao gém 81 thanh céi, 52 duong day ndi cac thanh cai v6i nhau, 39 nha may
phat dién trong do: dién mat troi chiém 7,7%; dién gio chiém 12,8%:; con lai 13 cac nha
may thuy dién va nha may nhiét dién

Khi hé théng van hanh & ché do ngudn phat cuc dai thi cic nha may thuy dién,nhiét
dién, dién gi6 va dién mit troi phat hét cong suat. Con khi van hanh & ché 46 ngudn phat
cuc tiéu thi lwong cong suit phat chi bang 30% cong suat lic cuc dai, riéng cic nha may
dién mat tro1 c6 cong suét phat bing 0. Bén canh do, khi phuy tai cuc dai thi chon cong
sudt bang 70% cong suat ciia may bién ap. Mit khac, khi phu tai cuc tiéu chon bang
30% phu tai cuc dai. Trong trudng hop cb tir 2 may bién ap tro 1én thi phu tai cuc dai

chon bang 30% tong cong suit cac may bién ap.
2.2. Panh gia cac ché d9 van hanh caa luéi dién 220KV

Dé danh gia luoi dién, chung ta thyc hién mo phong theo cac kich ban gidi han cia
lu6i dién. Kich ban 1: ngudn chi phat 70% luong cong suat — tai tiéu thu 70% luong
cong suét. Kich ban 2: ngudn phat hét cong suit — tai tiéu thu hét cong suat; Kich ban
3: ngudn phat hét cong suit — tai tiéu thu 30% luong cong suat; Kich ban 4: ngudn chi
phat 30% luong cong suit — tai tiéu thu hét cong suat. Ung véi mdi kich ban ta danh
gia vé cac tiéu chi sau: trao luu cong sudt, dién 4p trén cac nat 220kV, dong cong suat
chay trén cac dudng day, ton that cong suit trong mang,.... Dua vao két qua mo phong
dé xac dinh ché d6 van hanh nao 1a nguy hiém nhét va tir 46 dé xuét cac giai phap van

hanh t6i wu trong chuong tiép theo.
2.2.1. Kich bin 1 : Ché dp vin hanh binh thuwong
Sau khi chay module LF cho ché d6 van hanh binh thudng ( tai 70% - phat 70%) ta

dugc cac bang so li¢u nhu sau:

Bdng 2.1: Théng so phan tram dién dp trén cac nit 220kV theo kich ban 1

Bus ID Nominal kV Voltage %
bus 6 220
bus 7 220
bus 12 220
bus 13 220
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bus 16 220
bus 19 220
bus 22 220
bus 25 220
bus 27 220
bus 30 220
bus 31 220
bus 35 220
bus 37 220
bus 39 220
bus 41 220 101.01
bus 44 220 101.39
bus 48 220 99.41
bus 51 220 99.1
bus 54 220 98.8
bus 57 220 08.84
bus 72 220
bus 73 220
BUON KUOP 220
CHU SE 220
DAK NONG 220
KON TUM 220 220
KRONG ANA 220
KRONG BUK 220
PLEIKU 220
PLEIKU 2 220

Bdng 2.2: Théng sé cdc phu tdi tiéu thu theo kich ban 1

ID Rating/Limit Rated kV kvar Amp | % PF Loaofj)in g
Bu?yoﬁsép 75000 KVA 110 445514 | 276105 | 2753 | 85 69.9
ﬂﬂg@é 87500 KVA 110 512438 | 31758 | 3189 | 85 69.4
v 75000 KVA 110 447953 | 277616 | 2761 | 85 70.1
KR?EO?(C‘NA 87500 KVA 110 503338 | 311941 | 3161 | 85 68.8
KR?;"O?(\E}UK 125000 KVA 110 730685 | 458415 | 458 | 85 69.8
PLEIKU 110KV | 125000 KVA 110 74401 | 461096 | 4593 | 85 70
PLEIKU 500KV | 400000 KVA 500 238373 | 147730 | 3236 | 85 70.1
e 600000 kVA 220 346905 | 214992 | 1087 | 85 69
DA1K1 B‘S\;"G 75000 KVA 110 441949 | 273895 | 2742 | 85 69.7
DA;BQS\;"G 270000 KVA 500 159102 | 986023 | 217.2 | 85 69.7
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Bdng 2.3: Théng so cia cdc dwong ddy theo kich ban 1

ID Type % Loading
day 1 Line 934
day 2 Line 934
day 3 Line 421
day 4 Line 67.5
day 5 Line 62.5
day 6 Line 45.2
day 7 Line 38
day 8 Line 18.7
day 9 Line 39.7

day 10 Line 33.3
day 11 Line 19.1
day 12 Line 16.2
day 13 Line 67.5
day 14 Line 62.5
day 15 Line 18.8
day 16 Line 18.8
day 17 Line 42.1
day 18 Line 30.6
day 19 Line 30.6
day 20 Line 78

day 21 Line 78

day 22 Line 4.1

day 23 Line 76.1
day 24 Line 15.3
day 25 Line 15.3
day 26 Line 39.5
day 27 Line 39.5
day 28 Line 11.9
day 29 Line 11.9
day 30 Line 36

day 31 Line 73.6
day 32 Line 50.9
day 33 Line 58.9
day 34 Line 58.9
day 35 Line 70.7
day 36 Line 70.7
day 37 Line 84.1
day 38 Line 84.1
day 42 Line 50.9
day 48 Line 36.5
day 49 Line 29.7
day 50 Line 48.4
day 51 Line 43.9
day 55 Line 434
day 60 Line 39.2
day 61 Line 48.4
day 62 Line 49.8

SVTH: Nguyén Truong Qudc Thing GVHD: TS.Trinh Trung Hiéu



Giai phap nang cao hiéu qua van hanh lu6i dién 220 kV khu virc Mién Trung

day 63 Line 32.3
day 64 Line 22.7
day 65 Line 22.7
day 66 Line 20
day 67 Line 46.6
Bdng 2.4: Théng sé cdc nguon phdt theo kich ban 1
D Rating/Limit | RatedkV | MW M | Goneiation
NGUON TONG 100080 220 123123 | 688.215
NMDG NAM BINH 1 29.7 MW 04 20.79 0 70
NMDG BAK
NDRUNG 1 300 MW 0.4 210 0 233
ND SK AN KHE -1 40 MW 04 28 0 70
ND SK AN KHE -2 55 MW 0.4 39.2 0 713
TD XEKAMAN 1-2 145 MW 0.4 101.5 0 70
TD XEKAMAN 1-4 145 MW 0.4 101.5 0 70
TD AN KHE -1 80 MW 04 56 0 70
TD AN KHE -2 80 MW 04 56 0 70
TP BUON KUOP 1 140 MW 04 98 0 70
TBBUON IUASRAH 43 MW 0.4 30.1 0 70
™ BUONzT UASRAH | 43 mw 0.4 30.1 0 70
TD SE SAN 3 -1 130 MW 0.4 91 0 70
TD SE SAN 3-2 130 MW 0.4 91 0 70
TD SE SAN 3A-1 54 MW 04 37.8 0 70
TD SE SAN 3A-2 54 MW 0.4 37.8 0 70
TD SEREPOK 3 220 MW 0.4 154 0 70
TD SEREPOK 4-1 40 MW 0.4 28 0 70
TD SEREPOK 4 -2 40 MW 04 28 0 70
TD SEREPOK 4A 64 MW 0.4 44.8 0 70
TD SESAN -1 120 MW 0.4 84 0 70
TD SESAN -2 120 MW 0.4 84 0 70
TD SESAN -3 120 MW 04 84 0 70
TD SESAN 4A 63 MW 0.4 441 0 70
TD XEKAMAN 1-1 145 MW 0.4 1015 0 70
TD XEKAMAN 1-3 145 MW 0.4 1015 0 70
TD DAKRTIH - 1 41 MW 0.4 28.7 0 70
TD DAKRTIH -2 41 MW 0.4 28.7 0 70
TD DAKRTIH - 3 31 MW 0.4 21.7 0 70
TD DAKRTIH - 4 31 MW 0.4 21.7 0 70
0.4 49
TD DONG NAI 4 - 2 70 MW 04 49 0 70
TD DONG NAI 5 -1 50 MW 04 35 0 70
TD DONG NAI 5- 2 50 MW 04 35 0 70
PG CU NE 1,2 100 MW 04 70 0 35
DG IALE 1 100 MW 0.4 70 0 70
DG NHON HOA 1 100 MW 0.4 70 0 35
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DMT SE SAN 4 50 MW 04 44 .4 248 70
DBMT SEREPOK 50 MW 04 43.6 347 69.28
DMT QUANG MINH 1 50 MW 04 421 3.22 68.96

Bdng 2.5: Bang tong hop cong sudt trén ludi theo kich ban 1

Load-MW 1127.867
Load-Mvar 698.99
Generation-MW 1160.654
Generation-Mvar 688.215
Loss-MW 32.787
Loss-Mvar -10.775
% Dién ap
112
110
108
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Hinh 2.1: Dé thi phan tram dién dp cdc nit 220kV theo kich ban 1
Nhan xét: Dira két qua phan tich trao luvu cong sudt chay trong ludi, ta thiy thong
qua thanh gop 220kV PLEIKU 2 tai tram 500kV PLEIKU 2 luong cong suat tac
dung tong day vé lai hé thong 1a 1231MW, trong d6 bao gdm : tir thanh gép TD
SESAN (bus 6) day vé 1a 340MW:; tir thanh goép TD XEKAMAN (bus 7) day vé
1a 405,2MW; tir thanh gép PLEIKU day vé 1a 258MW; tir thanh gop CHU SE
day vé 1a 201,6MW; tir thanh gop DPAK NONG day vé 1a 39,8MW. Tong cong
suat tic dung tir cac thanh cai trén day vé hé thong 1a 1244,6MW. Tirc 1a trén
duong day két ndi cac thanh cai trén qua qué trinh truyén tai di gay that thoat

13,6MW va thit thoat trong qua trinh trao d6i cong suét trong ludila 19,187MW.
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v' Ngudn: Trong ché d6 ngudn thi cac ngudn thuy dién, nhiét dién, dién gi6é va dién
mat troi phat voi cong sudt bang 70% so voi cong suat dinh muc.

v Tai: Trong ché d6 van hanh binh thudng thi cac phu tai tiéu thu 70% cong suat
dinh murc.

v Dién ap cac nat 220kV trong ludi duogc thé hién trong hinh — Hinh 2.1. Trong d6
ta thay dién ap tai cac nat duy tri trong mirc 6n dinh (nam trong khoang tir 95%
dén 110% ), & diém d4u ndi voi nha may TD XEKAMAN 3.4 c6 gia tri cao nhét
(110,2%Udm) va & diém dau ndi v6i thanh cai Pak Noéng c6 gia tri thdp nhat
(98,58%Udm) nhung van dam bao nam trong gii han cho phép theo thong tu sd
39 ctia Bo Cong Thuong quy dinh vé d6 1éch dién ap van hanh cho phép trén ludi
phan phdi trong ché d6 1am viéc binh thudng: D6 1éch dién ap van hanh cho phép
tai diém d4u ndi voi nha may dién so voi dién ap danh dinh 1a +10% va -5%, tai
diém dau ndi véi khach hang str dung dién 1 - 5% dén +5%.

v Pudng day: cac duong day déu van hanh trong pham vi cho phép dam bao diéu
kién qua tai

v' Trong kich ban van hanh nay, ta thdy ton thit cong suat tac dung trén ludi dién
220kV 1a AP=32,787MW, chiém ti 1& 1,37% va ton that cong suit phan khang
AQ=-10,775MVar.

% Ly do: Cong suat phat ra tir cic nha may cung cp di nhu cau tiéu thy cua tai. Cong
sudt hao hut cta timg khu vuc s& duoc cac hé thong dién qudc gia bd sung vao nén
s& khong c6 nhiéu chiéu cong suét chay trén cac dudng day nén cac duong day van
hanh 6n dinh dam bao diéu kién qua tai.

2.2.2. Kich béin 2 : Ché d¢ nguon phdt hét cong sudt — tdi tiéu thu hét cong suit

dinh miurc

Sau khi chay module LF cho ché do nguén max — tai max ta dugc cac bang s6 liéu

nhu sau:

Badng 2.6: Théng sé phan triam dién dp trén cdc niit 220kV theo kich ban 2

Bus ID Nominal kV Voltage %
bus 6 220

bus 7 220

bus 12 220

bus 13 220

bus 16 220

bus 19 220

bus 22 220

bus 25 220 101.94
bus 27 220 101.96
bus 30 220 101.55
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bus 31 220 101.02
bus 35 220 101.04
bus 37 220 101.05
bus 39 220 100.69
bus 41 220 98.58
bus 44 220 98.64
bus 48 220 98.68
bus 51 220 98.21
bus 54 220
bus 57 220
bus 72 220
bus 73 220 99.46
BUON KUOP 220 99.01
CHU SE 220 101.88
DAK NONG 220
KON TUM 220 220
KRONG ANA 220 99.31
KRONG BUK 220 101.03
PLEIKU 220
PLEIKU 2 220

Badng 2.7: Théng sé cdc phu tdi tiéu thy theo kich bin 2

D Rating/Limit | "2 KW kvar | Amp | %PF
BU?%E\L;OP 75000kVA | 110 | 63394 | 392881 | 3925 | 85
CHU SE 110KV | 87500kVA | 110 | 731491 | 453337 | 4555 | 85
KON TUM 110KV | 75000KVA | 110 | 63960.6 | 39639.2 | 3943 | 85
KR?%?(ONA 87500KVA | 110 71790 | 444914 | 4512 | 85
KR?;"O?(\E/‘UK 125000kVA | 110 | 106025 | 657081 | 6554 | 85
PLEIKU 110KV | 125000kVA | 110 | 106550 | 66033.7 | 657 | 85
PLEIKU 500KV | 400000 kVA | 500 | 339359 | 210316 | 4614 | 85
QUY NHON 220 | 600000 kVA | 220 | 471250 | 292054 | 1514 | 85
DAK NONG 110KV | 75000 kVA | 110 | 627455 | 38886.2 | 3905 | 85
DAK NONG 500KV | 270000 kVA 500 225884 | 139990 | 309.3 85

Bdng 2.8: Théng so cua cac dwong ddy theo kich ban 2

ID Type % Loading

day 1 Line

day 2 Line

day 3 Line 60.1
day 4 Line 89.7
day 5 Line 87.4
day 6 Line 66.9
day 7 Line 451
day 8 Line 22.6
day 9 Line 53.8

%
Loading
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day 10 Line 413
day 11 Line 20.8
day 12 Line 94
day 13 Line 89.7
day 14 Line 87.4
day 15 Line 23
day 16 Line 23
day 17 Line 60.1
day 18 Line 44.8
day 19 Line 44.8
day 20 Line

day 21 Line

day 22 Line
day 23 Line

day 24 Line 224
day 25 Line 224
day 26 Line 54.8
day 27 Line 54.8
day 28 Line 16.9
day 29 Line 16.9
day 30 Line 52.3
day 31 Line

day 32 Line 72.7
day 33 Line 83.3
day 34 Line 83.3
day 35 Line

day 36 Line

day 37 Line

day 38 Line

day 42 Line 72.7
day 48 Line 46.8
day 49 Line 35.1
day 50 Line 71
day 51 Line 64.1
day 55 Line 53.7
day 60 Line 37.8
day 61 Line 71
day 62 Line 58.5
day 63 Line 49.1
day 64 Line 37.5
day 65 Line 37.5
day 66 Line 33.5
day 67 Line 76.2
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Bdng 2.9: Théng sé cdc nguon phdt theo kich ban 2

ID Rating/Limit Rated kV MW Mvar S Z:ation
NGUON TONG 100000 MVA 220 -1730.154 | 1065.876
NMDG NAM BINH 1 29.7 MW 0.4 29.7 0 100
NMDG DAK
NDRUNG 1 300 MW 0.4 300 0 33.3
ND SK AN KHE -1 40 MW 04 40 0 100
ND SK AN KHE -2 55 MW 04 55 0 100
TD XEKAMAN 1-2 145 MW 04 145 1.581 100
TD XEKAMAN 1-4 145 MW 04 145 0 100
TD AN KHE -1 80 MW 04 80 0 100
TD AN KHE -2 80 MW 04 80 0 100
TD BUON KUOP 1 140 MW 0.4 140 11.733 100
TBBUON 1T UASRAH 43 MW 0.4 43 7.788 100
™ BUONZT UASRAH 43 MW 0.4 43 7.788 100
TD SE SAN 3 -1 130 MW 0.4 130 0 100
TD SE SAN 3-2 130 MW 0.4 130 0 100
TD SE SAN 3A-1 54 MW 0.4 54 0.592 100
TD SE SAN 3A-2 54 MW 0.4 54 0.592 100
TP SEREPOK 3 220 MW 0.4 220 0 100
TD SEREPOK 4-1 40 MW 04 40 0 100
TD SEREPOK 4 -2 40 MW 0.4 40 0 100
TD SEREPOK 4A 64 MW 0.4 64 0 100
TD SESAN -1 120 MW 0.4 120 2.12 100
TD SESAN -2 120 MW 0.4 120 2.12 100
TD SESAN -3 120 MW 04 120 2.12 100
TD SESAN 4A 63 MW 04 63 1.053 100
TD XEKAMAN 1-1 145 MW 04 145 1.581 100
TD XEKAMAN 1-3 145 MW 04 145 0 100
TD PAKR'TIH - 1 41 MW 04 41 21.503 100
TP PAKR'TIH - 2 41 MW 04 41 21.503 100
TP PAKR'TIH - 3 31 MW 04 31 19.212 100
TP PAK R'TIH - 4 31 MW 04 31 19.212 100
TD DONG NAI 4 -1 70 MW 04 70 35477 100
TD DONG NAI 4 - 2 70 MW 04 70 35477 100
TD DONG NAI 5 -1 50 MW 04 50 15.734 100
TD DONG NAI 5- 2 50 MW 04 50 15.734 100
DG CU NE 1,2 100 MW 04 100 0 50
DG IALE 1 100 MW 04 100 0 100
DG NHON HOA 1 100 MW 04 100 0 50
50 MW 04
DMT SEREPOK 50 MW 04 49.3 4.36 99.4
DMT QUANG MINH 1 50 MW 04 493 4.36 99.4
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Bdng 2.10: Bang tong hop céng sudt theo kich bin 2

Load-MW 1584.106
Load-Mvar 981.741
Generation-MW 1647.809
Generation-Mvar 1288.796
Loss-MW 63.703
Loss-Mvar 307.055

% Dién ap
115
110
105
100
95
90

85
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Hinh 2.2: Dé thi phan tram dién dp tai cdc mit 220kV theo kich ban 2

Nhan xét: Dira két qua phan tich trao luvu cong suit chay trong ludi, ta thiy thong
qua thanh gop 220kV PLEIKU 2 tai tram 500kV PLEIKU 2 luong cong suat tac
dung tong day vé lai hé théng 1a 1730MW, trong dé bao gom : tir thanh gop TD
SESAN (bus 6) day vé 1a 471,4MW; tir thanh gop TD XEKAMAN (bus 7) day
vé 1a 578,6MW; tir thanh gop PLEIKU déy vé 1a 363,8MW; tir thanh gop CHU'
SE day vé 1a 285,4MW; tir thanh gop PAK NONG day vé 1a 58,8MW. Tong
cong suat tic dung tir cdc thanh céi trén day vé hé thong 1a 1758MW. Tuc 1a trén
duong day két ndi cac thanh cdi trén qua qua trinh truyén tai da gy that thoat
28MW va that thoat trong qua trinh trao d6i bén trong ludi 1a 35,703MW.

v' Ngudn: Trong ché d6 ngudn max thi cic ngudn thuy dién, dién gié va dién mat

troi phét véi cong suat dinh mirc.

v’ Tai: Trong ché d6 tai max tiéu thu hét toan bd cong suét dinh muc cua tai.
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v Bién 4p cac nit 220kV trong ludi dugc thé hién trong hinh — Hinh 2.2. Trong d6
ta thay dién ap tai cac nut duy tri trong mirc 6n dinh (trong khoang 95% dén 110%
), & diém dau ndi véi TP XEKAMAN 3.4 (bus 12) c6 gia tri cao nhat (
110.3%Udm) va & diém ddu ndi voi thanh cai Pak Nong cé gia tri thdp nhét (
96,13%Uqm) nhung van dam bao nam trong gidi han cho phép theo thong tu sb
39 ctia B6 Cong Thuong quy dinh vé d6 1éch dién 4p van hanh cho phép trén ludi
phan phéi trong ché d6 1am viéc binh thudng: Do 1éch dién 4p van hanh cho phép
tai diém dau ndi v6i nha may dién so v6i dién ap danh dinh 14 +10% va -5%, tai
diém d4u ndi véi khach hang str dung dién 13 - 5% dén +5%.

v Puodng day: cac dudng dy da s6 van hanh trong pham vi cho phép dam bao diéu
kién qua tai, trir mot sé dudng day bi qua tai nhu: day 1,2 ( PLEIKU — PLEIKU
2): 138,4%; day 37,38 ( PLEIKU 2 — bus 7/ Tb XEKAMAN 1,2 ) : 120,3%; day
31 (PLEIKU — bus 13/ TD SESAN 3) : 106,8%; day 23 (bus 19/ NP SK AN KHE
— bus 22/ TD AN KHE) : 106,9%; day 20,21 (CHU SE — bus 30/DG CU NE) :

106,5%.

v' Trong ché d6 van hanh nay, ta thiy ton that cong suét tac dung & ludi dién 220kV
13 AP=63,703MW, chiém ti 1¢ 1,88% va ton that cong suit phan khang 1a AQ=
307,055MVar.

% Ly do: phu tai cuc dai trén luéi str dung hét cong suat dinh mirc va cac nha may
phat du cong sut nén luong cong suit du thira s& day hét 1én hé thong, giy qua
tai 1én cac dudng diy trong qué trinh truyén tai lugng cong sut du thira vé hé

thong.
2.2.3. Kich bdan 3 : Ché d¢ nguon phdt hét cong sudt — tdi tiéu thu 30% céng sudt
dinh mirc
Sau khi chay module LF cho ché do nguén max — tai min ta duge cac so liéu sau:

Bang 2.11: Théng sé phan tram dién dp trén cdc nit 220kV theo kich ban 3

Bus ID Nominal kV Voltage %
bus 6 220
bus 7 220

bus 12 220

bus 13 220

bus 16 220

bus 19 220

bus 22 220

bus 25 220

bus 27 220

bus 30 220

bus 31 220
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bus 35 220
bus 37 220
bus 39 220
bus 41 220
bus 44 220
bus 48 220
bus 51 220
bus 54 220
bus 57 220
bus 72 220
bus 73 220
BUON KUOP 220
CHU SE 220
DAK NONG 220
KON TUM 220 220
KRONG ANA 220
KRONG BUK 220
PLEIKU 220
PLEIKU 2 220

Bang 2.12: Théng sé ciia phu tdi theo kich ban 3

. _ Rated % %
ID Rating/Limit KV kW kvar Amp PE Loading
BU?%ESOP 75000kVA | 110 | 190784 | 118237 | 118 | 85 30
CHU SE 110KV | 87500KVA | 110 | 22058.7 | 136708 | 137 | 85 298
KON TUM 110KV | 75000 kVA | 110 | 197007 | 122094 | 119.9 | 85 304
KR?%“O?(CNA 87500 kVA | 110 | 217799 | 13498 | 1361 | 85 296
KRONG BUK 125000
oNo S 08 110 | 31803.1 | 19709.8 | 1966 | 85 30
PLEIKU 110KV 1213/%0 110 | 319166 | 197801 | 197 | 85 30
PLEIKU 500KV 400000 500 | 101811 | 630965 | 1384 | 85 30
QUY NHON 220 6?(?/%0 220 | 177788 | 110183 | 509.2 | 85 323
DAK NONG 110KV | 75000 kVA 110 19322 | 11974.7 | 118.7 85 30.2
DAK NONG 500KV | 279900 500 | 695592 | 43108.9 | 94.01 | 85 30.2

Bdng 2.13: Théng s6 ciia cac dwong day ¢ kich ban 3

% Loading

ID Type
day 1 Line
day 2 Line
day 3 Line
day 4 Line
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day 5 Line 94.2
day 6 Line 86.9
day 7 Line 41.7
day 8 Line 20.9
day 9 Line 76.8
day 10 Line 7.8
day 11 Line 5.2
day 12 Line 18.3
day 13 e |
day 14 Line 94.2
day 15 Line 344
day 16 Line 344
day 17 Line 60.1
day 18 Line 42
day 19 Line 42
day 20 Line
day 21 Line
day 22 Line
day 23 Line
day 24 Line 21
day 25 Line 21
day 26 Line 76.6
day 27 Line 76.6
day 28 Line 5.2
day 29 Line 5.2
day 30 Line 50.6
day 31 Line
day 32 Line
day 33 Line
day 34 Line
day 35 Line
day 36 Line
day 37 Line
day 38 Line
day 42 Line
day 48 Line 20.9
day 49 Line 13.2
day 50 Line 63.4
day 51 Line 58.6
day 55 Line 78.6
day 60 Line 37.8
day 61 Line 63.4
day 62 e [SE
day 63 Line 42
day 64 Line 29.6
day 65 Line 29.6
day 66 Line 26.2
day 67 Line 60.8
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Bdng 2.14: Théng sé ciia nguén phdt theo kich ban 3

ID Rating/Limit Rated kV MW Mvar e eO/:ation
NGUON TONG 100000 MVA 220 -2756.644 720.099

NMDG NAM BINH 1 29.7 MW 0.4 29.7 0 100
NMDG BPAK N'DRUNG 1 300 MW 0.4 300 0 33.3
ND SK AN KHE -1 40 MW 0.4 40 0 100
ND SK AN KHE -2 55 MW 0.4 55 0 100
TP XEKAMAN 1-2 145 MW 0.4 145 1.581 100
TP XEKAMAN 1-4 145 MW 0.4 145 0 100
TD AN KHE -1 80 MW 0.4 80 0 100
TD AN KHE -2 80 MW 0.4 80 0 100
TP BUON KUOP 1 140 MW 0.4 140 0 100
TP BUON TUASRAH 1 43 MW 0.4 43 0 100
TP BUON TUASRAH 2 43 MW 0.4 43 0 100
TD SE SAN 3 -1 130 MW 0.4 130 0 100
TD SE SAN 3-2 130 MW 0.4 130 0 100
TD SE SAN 3A-1 54 MW 0.4 54 0 100
TD SE SAN 3A-2 54 MW 0.4 54 0 100
TP SEREPOK 3 220 MW 0.4 220 0 100
TP SEREPOK 4-1 40 MW 0.4 40 0 100
TP SEREPOK 4 -2 40 MW 0.4 40 0 100
TD SEREPOK 4A 64 MW 0.4 64 0 100
TD SESAN -1 120 MW 0.4 120 2.12 100
TD SESAN -2 120 MW 0.4 120 2.12 100
TP SESAN -3 120 MW 0.4 120 2.12 100
TD SESAN 4A 63 MW 0.4 63 1.053 100
TD XEKAMAN 1-1 145 MW 0.4 145 1.581 100
TD XEKAMAN 1-3 145 MW 0.4 145 0 100
TP PAKR'TIH - 1 41 MW 0.4 41 0 100
TP PAKR'TIH - 2 41 MW 0.4 41 0 100
TD DAKR'TIH -3 31 MW 04 31 0 100
TP PAKR'TIH - 4 31 MW 0.4 31 0 100
TP DONG NAI 4 -1 70 MW 04 70 0 100
TP DONG NAI 4 -2 70 MW 04 70 0 100
TP BONG NAI 5 -1 50 MW 0.4 50 0 100
TD BDONG NAI 5- 2 50 MW 0.4 50 0 100
DG CUNE 1,2 100 MW 0.4 100 0 50
DG IALE 1 100 MW 0.4 100 0 100

DG NHON HOA 1 100 MW 0.4 100 0 50
DMT SE SAN 4 50 MW 0.4 49.7 3.11 99.7
DMT SEREPOK 50 MW 0.4 49.3 4.36 99.4
DMT QUANG MINH 1 50 MW 0.4 49.3 4.36 99.4

Bdng 2.15: : Bang téng hop cong sudt theo kich bdan 3
Load-MW 514.817
Load-Mvar 319.055
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Generation-MW 621.319
Generation-Mvar 730.673
Loss-MW 106.502
Loss-Mvar 411.618

110,5
110
109,5
109
108,5
108
107,5
107
106,5

% Dién ap
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Hinh 2.3: D6 thi phan tram dién dp tai cdc mit 220kV theo kich ban 3

Nhan xét: Dua két qua phén tich trao luu coéng sudt chay trong ludi, ta thiy
thong qua thanh gép 220kV PLEIKU 2 tai tram 500kV PLEIKU 2 lugng cong
sut tac dung tong day vé lai hé thong 1a 2757MW, trong d6 bao gom : tir thanh
g6p TD SESAN (bus 6) day vé 1a 471,4MW:; tir thanh gop TD XEKAMAN (bus
7) day vé 1a 578,6MW; tir thanh gop PLEIKU day vé 1a 1021MW; tir thanh gop
CHU SE day vé 1a 564,8MW; tir thanh gop DPAK NONG day vé 1a 179,7MW.
Téng cong suit tac dung tir cac thanh cai trén ddy vé hé thong 1a 2815,5MW.
Tuc 13 trén dudng day két ndi cac thanh céi trén qua qua trinh truyén tai da gay
that thoat 58,5MW va thét thoat trong qua trinh trao d6i cong suat trong ludi la
48MW.

Nguén: Trong ché do nguén max thi cac nguén thuy dién, nhiét dién, dién gid
phat hét cong suat dinh mirc

Tai: Trong ché do tai min thi cac phu tai tiéu thu 30% cong suét tai dinh murc.
Dién 4p cac nat 220kV trong ludi duge thé hién trong hinh — Hinh 2.3. Trong
d6 ta thiy dién ap tai cac nat déu 16n hon 105%, ¢ diém ddu ndi véi TD
XEKAMAN 3.4 ¢6 gié tri cao nhat (110.3%Uqm) va & diém dau ndi véi thanh
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cai Pak Nong co gia tri thap nhat (107,8%Uam) nhung vin dam bao nam trong
gidi han cho phép theo thong tu s6 39 cua Bo Cong Thuong quy dinh vé d6 1éch
dién 4p van hanh cho phép trén lu6i phan phdi trong ché d6 lam viéc binh
thuong: Do 1éch dién ap van hanh cho phép tai diém d4u ndi v6i nha may dién
so voi dién ap danh dinh 1a +10% va -5% tai diém ddu ndi v6i khach hang st
dung dién 14 - 5% dén +5%.

v Pudng day: cac dudng diy da s van hanh trong pham vi cho phép dam bao diéu
kién qua tai, trir mot sé duong day bi qua tai nhu: day 1,2 ( PLEIKU — PLEIKU
2):202,3%; day 37,38 ( PLEIKU 2 — bus 7/ Tb XEKAMAN 1,2 ) : 120,3%; day
31 (PLEIKU — bus 13/ TD SESAN 3) : 103,4%; day 23 (bus 19/ NP SK AN KHE
— bus 22/ TP AN KHE) : 159,6%; day 20,21 (CHU SE — bus 30/DG CU NE) :
159,6%.; day 33,34 ( CHU SE — PLEIKU 2) : 120,5%; day 4,13 (KRONG BUK
—bus 30/ PG CU NE) : 138,9%

v' Theo kich ban van hanh nay, ta thdy t6n that cong suét tac dung trén ludi dién
220kV 1a AP=106,502MW chiém ty 1¢ 3.15% va ton that cong suat phan khang
AQ=411,618Mvar.

% Ly do: phu tai cyc tiéu trén ludi nhu cau chi sir dung 30% so voi lic phu tai cuc dai
nén khong thé sir dung hét dugc cong suat phat ra tir cac nha mdy, ting ganh ning
cho cac dudng day va gy nén qua tai, tir d6 ting ton thit cong suat trén dudng day
truyén tai. Mit khac do phu tai khong tiéu thy dugc hét cong suit nén cong suét du
thira phai day nguoc vé hé théng dién qudc gia do vy trao luu cong sudt duoc phan
b theo hudéng khong co loi vé ton that cong suit

2.2.4. Kich bin 4 : Ché d¢ nguon phdt 30% cong sudt dinh mikc — tdi tiéu thu hét
cong sudt dinh mirc
Sau khi chay module LF cho ché do nguén min — tai max ta duogc cac sd liéu sau:

Bang 2.16: Théng sé phan tram dién dp trén cdc it 220kV theo kich ban 4

Bus ID Nominal kV Voltage %
bus 6 220
bus 7 220

bus 12 220

bus 13 220

bus 16 220

bus 19 220

bus 22 220

bus 25 220

bus 27 220

bus 30 220

bus 31 220
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bus 35 220
bus 37 220
bus 39 220
bus 41 220
bus 44 220
bus 48 220
bus 51 220
bus 54 220
bus 57 220
bus 72 220
bus 73 220
BUON KUOP 220
CHU SE 220
DAK NONG 220
KON TUM 220 220
KRONG ANA 220
KRONG BUK 220
PLEIKU 220
PLEIKU 2 220

Bang 2.17: Thong 0 clia phu tai tiéu thu theo kich ban 4

ID Rating/Limit | Rated kV kW kvar Amp | % PF Loaoﬁin 9
BUON KUOP 110KV | 75000 kVA 110 63426.4 | 39308.1 | 392.6 85
CHU SE 110KV 87500 kVA 110 73101.1 45304 455.3 85
KON TUM 110KV 75000 kVA 110 63566.1 | 39394.7 | 393.1 85
KRONG ANA 110KV | 87500 kVA 110 69467.9 | 43052.3 | 443.8 85
KRONG BUK 110KV | 125000 kVA 110 106046 | 657214 | 6554 85
PLEIKU 110KV 125000 kVA 110 105817 | 65579.7 | 654.7 85
PLEIKU 500KV 400000 kVA 500 339672 | 210510 | 461.7 85
QUY NHON 220 600000 kVA 220 392536 | 243272 1381 85 87.7
DAK NONG 110KV 75000 kVA 110 56459.6 | 34990.5 | 370.5 85 94.1
DAK NONG 500KV | 270000 kVA 500 203255 | 125966 | 293.4 85 94.1
Bang 2.18: Thong $6 cua cdce duong day theo kich ban 4
ID Type % Loading
day 1 Line
day 2 Line
day 3 Line
day 4 Line
day 5 Line 15
day 6 Line 30.3
day 7 Line 0.6
day 8 Line 0.2
day 9 Line 324
day 10 Line 50.9
day 11 Line 31.1
day 12 Line 29.5
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day 13 e O
day 14 Line 15
day 15 Line 36
day 16 Line 36
day 17 Line 18
day 18 Line 14
day 19 Line 14
day 20 Line

day 22 Line 2.1
day 23 Line 71.3
day 24 Line 7
day 25 Line 7
day 26 Line 38
day 27 Line 38
day 28 Line 16.9
day 29 Line 16.9
day 30 Line 16
day 31 Line 32.5
day 32 Line 32.7
day 33 Line 71.1
day 34 Line 71.1
day 35 Line 26.3
day 36 Line 26.3
day 37 Line 36.1
day 38 Line 36.1
day 42 Line 32.7
day 48 Line 419
day 49 Line 37.7
day 50 Line 23.4
day 51 Line 20.8
day 55 Line 67.9
day 60 Line 74.1
day 61 Line 234
day 62 Line 89.7
day 63 Line 16
day 64 Line 11.3
day 65 Line 11.3
day 66 Line 9.7
day 67 Line 22.5
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Bang 2.19: Théng sé cdc nguon phdt theo kich bdn 4

ID Rating/Limit Rated kV MW Mvar S Z:ation
NGUON TONG 100000 MVA 220 553.091 933.559
NMBG NAM BINH 1 29.7 MW 0.4 8.91 0 30
NMDG BAK

NDRUNG 1 300 MW 0.4 90 0 10
ND SK AN KHE -1 40 MW 0.4 12 0 30

ND SK AN KHE -2 55 MW 0.4 16.8 0 30.5
TD XEKAMAN 1-2 145 MW 0.4 435 0 30
TD XEKAMAN 1-4 145 MW 0.4 435 0 30
TD AN KHE -1 80 MW 0.4 24 0 30
TD AN KHE -2 80 MW 0.4 24 0 30
TP BUON KUOP 1 140 MW 0.4 42 0 30
TBBUON IUASRAH 43 MW 0.4 12.9 0 30
™ BUONZT UASRAH 43 MW 0.4 12.9 0 30
TD SE SAN 3 -1 130 MW 0.4 39 0 30
TD SE SAN 3-2 130 MW 0.4 39 0 30
TD SE SAN 3A-1 54 MW 0.4 16.2 0 30
TD SE SAN 3A-2 54 MW 0.4 16.2 0 30
TP SEREPOK 3 220 MW 0.4 66 0 30
TD SEREPOK 4-1 40 MW 0.4 12 0 30
TD SEREPOK 4 -2 40 MW 0.4 12 0 30
TD SEREPOK 4A 64 MW 0.4 19.2 0 30
TD SESAN -1 120 MW 0.4 36 0 30
TD SESAN -2 120 MW 0.4 36 0 30
TD SESAN -3 120 MW 0.4 36 0 30
TD SESAN 4A 63 MW 0.4 18.9 0 30
TD XEKAMAN 1-1 145 MW 0.4 435 0 30
TD XEKAMAN 1-3 145 MW 0.4 435 0 30
TP DAKR'TIH - 1 41 MW 0.4 12.3 0 30
TD DAKRTIH - 2 41 MW 0.4 12.3 0 30
TDDAKRTIH -3 31 MW 0.4 9.3 0 30
TD DAKRTIH -4 31 MW 0.4 9.3 0 30
TD DONG NAI 4 -1 70 MW 0.4 21 0 30
TD DONG NAI 4 - 2 70 MW 0.4 21 0 30
TD DONG NAI 5 -1 50 MW 0.4 15 0 30
TD DONG NAI 5- 2 50 MW 0.4 15 0 30
DG CU NE 1,2 100 MW 0.4 30 0 15
DG IALE 1 100 MW 0.4 30 0 30
DG NHON HOA 1 100 MW 0.4 30 0 15

50 MW 0.4
DMT SEREPOK 50 MW 0.4 0 0 0
DMT QUANG MINH 1 50 MW 0.4 0 0 0
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Bdng 2.20: Bang tong hop céng sudt theo kich ban 4

Load-MW 1473.344
Load-Myvar 913.098
Generation-MW 1522.311
Generation-Mvar 933.559
Loss-MW 48.967
Loss-Mvar 20.461
% Dién ap
112
110
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Hinh 2.4: Do thi phdn tram dién ap tai cac nut 220kV theo kich ban 4

v' Nhin xét: Dya két qua phan tich trao luu cong suat chay trong ludi, ta thay

thong qua thanh gop 220kV PLEIKU 2 tai tram 500kV PLEIKU 2 hé théng phai
phat 1én ludi 553MW, trong do bao gdm : tir thanh gép TD SESAN (bus 6) day
vé hé thong 1a 126,8MW; tir thanh gop TD XEKAMAN (bus 7) day vé la
173,8MW:; con lai 1a hé théng phat 1én thanh gop PLEIKU 555MW:; hé thong
phat 1én thanh gép CHU SE 201,6MW; va cudi cung hé thong phat 1én thanh
gop PAK NONG 97MW. Tong cong suit tac dung tir hé théng phat 1én ludi 1a
553MW. Tirc 1a lic nay tir hé thong phat 1én ludi khong gy ra ton that cong
sut va that thoat trong qua trinh trao doi cong suat trong ludi 1a 48,967MW.
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v' Ngudn: Trong ché d6 ngudn min thi cac ngudn thuy dién, dién gi6 phat véi cong
suat bang 30% cong suat dinh mirc con cac nha may dién mait troi khong phat
cong suat.

v Tai: Trong ché d¢ tai max thi cac phu tai tiéu thu hét cong sudt phat tir cic nha
may, budc hé théng phai phat thém 1 lwong cong sudt con thiéu dé dap tmg du
nhu cau tiéu thy cua tai.

v Pién ap cac niit 220kV trong ludi duoc thé hién trong hinh — Hinh 2.4. Trong
d6 ta thay dién ap tai cac nit b sut ap, & diém dau ndi véi TD XEKAMAN 3.4
(bus 12) va TD XEKAMAN 1,2 (bus 7) ¢6 gia tri cao nhat (110,1%Ugdm) va &
diém dau ndi véi thanh cai KRONG BUK c6 gia tri thap nhat (87.73%Udm) va
khong con ndm trong giéi han cho phép theo thong tu s6 39 cuia B Cong Thuong
quy dinh vé d6 1éch dién ap van hanh cho phép trén ludi phan phdi trong ché 46
lam viéc binh thuong: Do léch dién ap van hanh cho phép tai diém dau nbi véi
nha may dién so véi dién 4p danh dinh 13 +10% va -5% tai diém d4u ndi véi
khach hang sir dung dién 13 - 5% dén +5%. => Khong thé tiép tuc van hanh &
kich ban nay va can c6 phuong an toi wu dé dua ludi vao van hanh

v Puong day: cac dudng diy da sé van hanh trong pham vi cho phép dam bao diéu

kién qua tai, trir mot sé dudng day bi qua tai nhu: day 1,2 ( PLEIKU — PLEIKU
2) : 155,6%; day 4,13 (KRONG BUK — bus 30/ PG CU NE) : 102,4%

v' Trong ché do van hanh niy, ta thiy ton that cong suét tic dung trong ludi dién
220kV 1a AP = 48,968MW chiém ty 1& 3,21% va ton that cong suat phan khang
la AQ=20,461Mvar.

¢ Ly do: theo kich ban van hanh nay thi phu tai cyc dai trén ludi nhu clu sir dung

cong suit ma cac ngudn phat ra 13 khong du nén phai phu thudc thém vao hé
thdng dién qudc gia. Cong suat hao hut cia ting khu vuc s& duge cac hé théng
bom vao nén s& khong c6 nhiéu chiéu cong suat chay trén dudng day tir d6 khong
gay ton that cong suat khi phat cong suét 1én ludi nhung van s& c6 ton that khi

cong suit trao do6i trong ludi.
2.3. Tong két chwong 2

Trong chuong nay chung ta tién hanh mé phong va danh gia trao luu cong suat chay
trong ludi dién 220kV cta khu vuc Tay Nguyén bang cach xdy dung cac kich ban vén
hanh khéac nhau ctia ludi dién. Dua vao két qua mo phong, ta nhan thay rang & mdi kich
ban van hanh s& ¢6 wu va nhuoc diém riéng cua nd. Dudi day 1a két qua thu duoc trong

qué trinh md phong, ddnh gia luéi dién trén phan mém ETAP:
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Do thi phan tram di€én ap tai cac nat 220kv
112
110
108
106
104
102
100
98
96
94
92
90
88
86
84

% Dién ap

CHU SE
DAK NONG

bus 6

bus 7

bus 12
KONTUM 220

bus 13
bus 16
bus 19
bus 22
bus 25
bus 27
bus 30
bus 31
bus 35
bus 37
bus 39
bus 41
bus 44
bus 48
bus 51
bus 54
bus 57
bus 72
bus 73
BUON KUOP

PLEIKU

KRONG BUK

KRONG ANA

Bus ID

m== kich bdn 1 === kijch ban 2 === kich ban 3 kich ban 4

Hinh 2.5: D6 thi tong hop phan tram dién dp cdc mit 220kV
> Do thi phﬁm tram dién ap tai cac nut 220kV dugc thé hién trong hinh — Hinh 2.5,
trong d6 ta thdy hau hét dién 4p tai cac nit nam trong gidi han cho phép (trong
khoang tir 95% dén 110%) trong 3 kich ban van hanh bao gdm : kich ban 1, kich ban
2, kich ban 3. Trir kich ban 4 dién ap c6 dau hiéu sut 4p ( nho nhat dén 87,73%) va
vuot ra khdi gidgi han cho phép.

Tén that cong suét theo cac kich ban van hanh
450
400
350
300
250
200
150
100

b ] .
0 | |-
50 kich ban 1 kich ban 2 kich ban 3 kich ban 4

M t6n th&t MW M t6n that Mvar

Hinh 2.6: Dé thi ton thit cong sudt theo cdc kich ban vdn hanh ciia lwdi dién 220kV
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> Dua vao két qua mé phong luéi dién theo cac kich ban gi6i han thi ta thiy cong sut
ton that trong mang theo kich ban 3 1a 16n nhét v&i AP =106,502MW chiém ti 1&
3,15% va ton that cong suat phan khang AQ =411,618MVar.

» Qua d6 xac dinh duoc o ché do ngué)n phat hét cong suat: kich ban 2 va kich ban 3
1a ché d6 van hanh nguy hiém nhit, trao luu cong suit chay trong mang tuong doi
16n, dan dén ting ganh ning cho cic dudng day truyén tai 1am qua tai dudng day.
Chuong sau ching ta s& tién hanh dé xuét cac giai phap van hanh tdi vu & tat ca kich
ban sao cho ton thit cong sudt 1a nho nhat, dong thoi ciing thoa min duogc cac yéu to
nhu dudng day khong chiu ganh ning 16n dan dén qua tai, dién 4p tai tit ca cac nat
déu nam trong gidi han cho phép ( tir 95% dén 110% ). Clng voi d6 ta s& phan tich
va danh gia vé trang thai N-1 trén ludi trong kich ban nguy hiém nhat 13 kich ban 2
va kich ban 3 ( nguén phat hét cong suat ) va dé xuat giai phap van hanh t6i wu trong
trang thai N-1.
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CHUONG 3: GIAI PHAP VAN HANH LUOI PIEN VA PHAN TiCH SU
CO N-1

3.1. Toéng quan vé phuwong phap

Trong chuong 2 ta thdy khi van hanh cac truong hop van nam trong ving diéu kién
cho phép (95 — 105%)Uam, trir kich ban 4 dién 4p nam ngoai gii han cho phép va cac
kich ban 2,3,4 khong dam bao dugc kha nang tai cua duong day (qua tai). Vi vay, trong
chuong nay ta sir dung module OPF dé tdi wu trao luu cong suat trong ludi, ddng thoi
duy tri dién ap cho phép trén cac thanh céai 220kV va dam bao cac duong day khong bi
qua tai.

Bai toan OPF c6 muc dich 13 xac dinh cong suit phat va cong suat phan khang cta
cac to may dé cuc tiéu ton that cong suat ciia hé thong, dap Gmg nhu cau phu tai, dong

thoi thda man cac rang budc k¥ thuat ciia hé thong.
3.1.1. Ham muc tiéu

Ham muc tiéu cta bai toan tdi vu trao luu cong sudt (OPF) 1a cuc tiéu ton thit cong
sudt cua hé théng, theo cong thirc sau[7]:

P2 + (Q; — Qp)?
minAP = .R .10-3
U? ‘

L

Trong bai toan OPF, cac diéu kién rang budc ctia hé théng can phai c6 nhu sau:
e Can bang cong suét trong hé thong dién
e Gidi han vé dién 4p nut
e Gidi han vé cong suat phat ctia cac to may

e Gidi han vé dong cong suét trén cac duong day
3.1.2. Gi6i cong sudt phat
Rang budc bt diang thic cong suit tac dung va cong sudt phan khang cua cac may
phat dugc mo ta nhu sau [7]:
Pmin < P. < pmax
T
Qimm S Q S QinaX
i= 1,2,...,11(;
3.1.3. Gioi han dién ap nut
Rang budc bat diang thirc ndy dam nao dién ap tai cac nut khac nhua trén hé thong

dién dugc gitr trong vung gidi han cho trude [7]:
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Vmin < |Vi|5 Vmax
i i

|Vi] = const

i= 1,2,...,HG
3.1.4. Gidi han dong cong sudt trén dwong ddy

Dong cong suét trén dudng day phai nho hon gia tri cuc dai cho phép theo diéu kién

phat ndong hoac diéu kién 6n dinh tinh.
|Li| < Imax ([Sy| < Smax
ik ik

3.2. T6i wu trao lwu cdng suit trén luéi
3.2.1. Ché dé van hanh binh thuwong

Xay dung kich ban cuc tiéu ton that cong suat nham dam bao ton that cong suét trén
lu6i 13 nho nhat dong thoi phai dam bao duoc cac diéu kién rang budc vé dién ap, dong
cong suét chay trén cac duong day,... sao cho van ndm trong giéi han qué tai cho phép.
Céac ham muc tiéu, diéu kién rang budc va két qua mo phong sau khi chay module OPF

dugc thé hién & Phu luc 2.

> Nhin xét: Sau khi chay module OPF thi ta thay cac nha may nhu: TD PONG NAI
4-1; TP DPONG NAI 4-2; T PONG NAI 5-1; TP DPONG NAI 5-2; PG CU NE 1,2
déu phat hét 70% cong suat dinh mirc, con lai tit ca nha may thuay dién, nhiét dién,
nha may dién mat troi va dién gié khac déu giam cong sut phat. Mat khéc, ton that
cong suat tic dung giam dang ké so v&i khi chay module LF (giam tir 32,787MW
xubng con 10,048MW). Nhu vy dé thoa man duge muyc tiéu cuc tiéu ton that cong
suat trong mang nhung van dam bao cac diéu kién rang budc vé dién ap va qua tai

trén duong day truyén tai.
3.2.2. Ché dj nguon max — tai max

Xay dung kich ban cuc tiéu ton that cong suét nham dam bao ton that cong sut trén
ludi 1a nho nhat dong thoi phai dam bao duoc cac diéu kién rang budc vé dién ap, dong
cong suat chay trén cac dudng day,... sao cho vin nam trong gi6i han qué tai cho phép.
Céac ham muc tiéu, diéu kién rang budc va két qua mo phong sau khi chay module OPF
duoc thé hién ¢ Phu luc 3.
> Nhan xét: Sau khi chay module OPF, ta thay chi nha may thuy dién T DPONG NAI

4-1; TD DPONG NAI 4-2;: TP PONG NAI 5-1; TP DPONG NAI 5-2; PG CU NE 1,2
phat vo1 cong suét dinh murc con lai tit ca nha may thuy dién, nhiét dién, nha may

dién mit troi va dién gio cling déu giam cong suat phat. Mat khac, ton that cong sut
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tac dung giam dang ké so véi khi chay module LF (giam tir 63,703MW xudng con
17,08MW). Nhu vdy da thoa mén duge muc tiéu cuc tiéu ton thit cong suit trong
mang nhung van dam bao cac diéu kién rang budc vé dién ap va qua tai trén dudng
day truyén tai.

3.2.3. Ché dé nguon max — tdi min

X4y dung kich ban cuc tiéu ton thit cong suat nham dam bao ton thit cong suét trén
lu6i 1a nho nhat dong thoi phai dam bao duoc cac diéu kién rang budc vé dién ap, dong
cong sudt chay trén cac duong diy,... sao cho van ndm trong giéi han qué tai cho phép.
Céac ham muc tiéu, diéu kién rang budc va két qua mo phong sau khi chay module OPF
duogc thé hién ¢ Phu luc 4.

> Nhin xét: Sau khi chay module OPF, ta thiy tat ca cic nha may dién déu giam cong
sudt phat trit PG CU NE 1,2 1a phat hét cong suat dinh murc. Ton that cong suat tac
dung ctia giam rat nhiéu so v6i khi chay module LF (giam tir 106,502MW xubng
con 7,429MW). Nhu vay da thod man dugc muc ti€u cuc tiéu ton that cong suét trong
mang nhung van dam bao cac diéu kién rang budc vé dién ap va qua tai trén dudng
day truyén tai.

3.2.4. Ché dp nguon min — tii max

Xay dung kich ban cuc tiéu ton that cong suat nham dam bao ton that cong suét trén
ludi 1a nho nhat dong thoi phai dam bao duoc cac diéu kién rang budc vé dién ap, dong
cong suit chay trén cac duong day,... sao cho van ndm trong giéi han qué tai cho phép.
Cac ham muc tiéu, diéu kién rang budc va két qua mo phong sau khi chay module OPF
duogc thé hién ¢ Phu luc 5.

> Nhin xét: Sau khi chay module OPF, lic ndy ta thdy dién 4p tai tit ca thanh cai déu
da duoc nang 1én va thoa man diéu kién rang budc vé dién ap (tir 95% dén 110%)
nhung van giy qué tai & dudng day 1,2 ( PLEIKU — PLEIKU 2). Giai phap dé xuat
lac nay 1a thyc hién bién phap dit tro khang Z 1én dudng day dé can bot dong chay
qua trén duong day 1,2 va cho dong cong suit diy qua day 33,34 ( PLEIKU 2 —
CHU SE ) r6i sau d6 chay lai bai toan OPF (c6 tinh dén tré khang). Liic ndy ta thay
tat ca nha may dién déu phat hét 30% cong suat dinh muc, trir cac nha may DMT bj
cit ra khoi 1udi, cong sudt phat tir ngudn téng duoc huy dong thém. Ton that cong
sut tic dung sau d6 giam dang ké so véi khi chay module LF (giam tir 48,967MW

Xuéng con 37,967MW). Nhu vay da thod man dugc muc tiéu cuc tiéu ton that cong
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sudt trong mang nhung van dam béo cac diéu kién rang budc vé dién 4p va qua tai

trén duong day truyén tai.
3.3. Panh gia trang thai N- 1 trén ludi

Ta lan luot cit cac dudng day trén ludi dé xem xét kha ning tai cua ching trong
mang va theo dai sy phan bd trao luu cong suit cta cac ngudn. Tir d6 dua ra giai phap
van hanh dé giam luong cong suit chay trén cac dudng day qua tai. THi wu trao luu cong
suat bang module OPF cua phan mém ETAP. Két qua mé phong sau khi chay module
OPF dugc thé hién & Phu luc 6.
3.3.1. Ché dé nguon max — tii max
3.3.1.1. Cit 1 ddy két néi giita PLEIKU 2 va PLEIKU ( day 2 )

Khi cat duong day 2 két ndi gitta PLEIKU 2 va PLEIKU, ta thdy cac duong ddy sau
bi qua tai:

Bang 3.1: Théng sé cdc dwong day bi qud tdi

ID Type % Loading
day 1/ PLEIKU 2 - PLEIKU Line
day 20/ CHU' SE — bus 30(BG CU NE) Line
day 21/ CHU SE - bus 30(DG CU NE) Line
day 31/ PLEIKU — bus 13(TD SESAN 3) Line
day 37/ PLEIKU 2 — bus 7(TB XEKAMAN 1,2) Line
day 38/ PLEIKU 2 — bus 7(TB XEKAMAN 1,2) Line

Ta tién hanh chay module OPF dé phéan b lai cong suit va cong suat chay trén cac
duong day bi qua tai duoc thé hién & bang sau:

Bang 3.2: Théng sé cdc dwong déy sau khi chay OPF

%
ID Amp (A) S (MVA) Loa(‘l’ing
day 1/ PLEIKU 2 - PLEIKU 204,8 65,1 +j443 30,3
day 20/ CHU SE — bus 30(BG CU NE) 89 33,4 +j6,54 15,48
day 21/ CHU SE — bus 30(BG CU NE) 89 33,4 +j6,54 15,48
day 31/ PLEIKU — bus 13(TD SESAN 3) 501 163,1 +j105,6 87,16
day 37/ PLEIKU 2 — bus 7(TD .
XEKAMAN 1.2) 416,2 135,3 +88,2 72,4
day 38/ PLEIKU 2 — bus 7(TD .
XEKAMAN 1.2) 416,2 135,3 +88,2 72,4
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Bang 3.3: Théng s6 nguén phdt trieée, sau khi chay OPF khi su ¢6 N-1 mat day 2 trong ché

do nguon max — tai max

Day 2
ID MVA LF OPF
MW) | (MW)
NGUON TONG 10000 MW -1734 -467 4
NMBG NAM BINH 1 29.7 MW 29.7 10,5
NMBG DAK N'DRUNG 1 300 MW 300 233,227
ND SK AN KHE -1 40 MW 40 19,618
ND SK AN KHE -2 55 MW 55 26,529
TD XEKAMAN 1-2 145 MW 145 71,766
TD XEKAMAN 1-4 145 MW 145 63,795
TD AN KHE -1 80 MW 80 42,338
TD AN KHE -2 80 MW 80 42,338
TP BUON KUOP 1 140 MW 140 86,535
TP BUON TUASRAH 1 43 MW 43 16,881
TD BUON TUASRAH 2 43 MW 43 16,881
TD SE SAN 3 -1 130 MW 130 95,712
TD SE SAN 3-2 130 MW 130 95,712
TD SE SAN 3A-1 54 MW 54 21,188
TD SE SAN 3A-2 54 MW 54 21,188
TD SEREPOK 3 220 MW 220 125,27
TD SEREPOK 4-1 40 MW 40 27,5
TD SEREPOK 4 -2 40 MW 40 275
TD SEREPOK 4A 64 MW 64 27,5
TD SESAN -1 120 MW 120 64,874
TD SESAN -2 120 MW 120 64,874
TD SESAN -3 120 MW 120 64,874
TD SESAN 4A 63 MW 63 19,979
TD XEKAMAN 1-1 145 MW 145 71,766
TD XEKAMAN 1-3 145 MW 145 63,795
TP DAKR'TIH - 1 41 MW 41 31,446
TD DAKR'TIH - 2 41 MW 41 31,446
TDDAKRTIH -3 31 MW 31 24,32
TD DAKRTIH - 4 31 MW 31 24,32
TD DONG NAI 4 -1 70 MW 70 70
TD DONG NAI 4 - 2 70 MW 70 70
TD BONG NAI 5 -1 50 MW 50 50
TD DONG NAI 5- 2 50 MW 50 50
DG CU NE 1,2 100 MW 100 100
DG IALE 1 100 MW 100 55,622
DG NHON HOA 1 100 MW 100 65,38
DMT SESAN 4 50 MW 50 8,13
DMT SEREPOK 50 MW 50 6,63
DMT QUANG MINH 1 50 MW 50 6,27
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» Nhan xét:

v Trude khi chay Module OPF thi cac nha may thuy dién, nhiét dién, dién gi6 va
dién mit troi déu phat 100% cong sudt dinh muc 1én ludi 220kV lam cho cac
duong day trén bi qua tai, trao lwu cong suét trén ludi phan bd khong déu dan dén
lwong cong suat dd vé hé thong 16m do phu tai cuc dai trong khu vire khong tiéu
thu hét luong cong suét phat ra tir cic ngudn.

v Sau khi chay module OPF, cic nha may dong loat giam cong suit phat dé giam
b6t ganh ning cho cac dudng day truyén tai, trir cac cac nha may nhu: TD DPONG
NAI 4-1; TD DONG NAI 4-2; TD DPONG NAI 5-1; TD PONG NAI 5-2; DG CU
NE 1,2 déu phat hét cong suit dinh mirc. Cac duong day trén khong con bi qua
tai.

3.3.1.2. Cit 1 ddy két néi giita PLEIKU 2 va CHU'SE (day 33 )
Khi cit duong day 2 két ndi gitra PLEIKU 2 va PLEIKU, ta thay cac duong ddy sau

bi qua tai:

Bang 3.4: Théng sé cdc dwong day bi qud tdi

ID Type % Loading
day 1/ PLEIKU 2 - PLEIKU Line
day 2/ PLEIKU 2 - PLEIKU Line
day 23/bus 19(ND SK AN KHE — bus 22(TD Line
AN KHE)
day 31/ PLEIKU — bus 13(TD SESAN 3) Line
day 34/ PLEIKU 2 — CHU SE Line
day 37/ PLEIKU 2 — bus 7(TB XEKAMAN 1,2) Line
day 38/ PLEIKU 2 — bus 7(TB XEKAMAN 1,2) Line

Ta tién hanh chay module OPF dé phan b lai cong suat va cong suat chay trén cac
duong day bi qua tai duoc thé hién & bang sau:

Bdng 3.5: Théng s6 cdc dwong day sau khi chay OPF

%
ID Amp (A) S (MVA) Loa(‘l’ing
day 1/ PLEIKU 2 - PLEIKU 149.,4 40,2 +j41 23,56
day 2/ PLEIKU 2 - PLEIKU 149.4 40,2 + 341 23,56
day 23/bus 19(ND SK AN KHE — bus .
day 31/ PLEIKU — bus 13(TB SESAN 3) 4483 150,2 + ;87 78
day 34/ PLEIKU 2 — CHU SE 106,2 33,3 - j0,679 18,47
day 37/ PLEIKU 2 — bus 7(TB .
XEKAMAN 1.2) 416,8 135,3 - j88,6 72,51
day 38/ PLEIKU 2 — bus 7(TB .
XEKAMAN 1.2) 416,8 135,3 - j88,6 72,51
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Bang 3.6: Théng sé nguon phdt triede, sau khi chay OPF khi si ¢ N-1 mat déy 33 trong ché

do nguon max — tai max

Day 33
ID MVA LF OPF
MW) | MW)
NGUON TONG 10000 MW -1730 -441.9
NMDG NAM BINH 1 29.7 MW 29.7 10,601
NMDG DAK N'DRUNG 1 300 MW 300 233,917
ND SK AN KHE -1 40 MW 40 18,11
ND SK AN KHE -2 55 MW 55 24,471
TP XEKAMAN 1-2 145 MW 145 71,741
TP XEKAMAN 1-4 145 MW 145 63,791
TD AN KHE -1 80 MW 80 39,753
TD AN KHE -2 80 MW 80 39,753
TP BUON KUOP 1 140 MW 140 87,046
TP BUON TUASRAH 1 43 MW 43 16,995
TP BUON TUASRAH 2 43 MW 43 16,995
TD SE SAN 3 -1 130 MW 130 88,067
TD SE SAN 3-2 130 MW 130 88,067
TD SE SAN 3A-1 54 MW 54 19,558
TD SE SAN 3A-2 54 MW 54 19,558
TD SEREPOK 3 220 MW 220 127,157
TD SEREPOK 4-1 40 MW 40 27,903
TD SEREPOK 4 -2 40 MW 40 27,903
TD SEREPOK 4A 64 MW 64 27,903
TD SESAN -1 120 MW 120 64,851
TD SESAN -2 120 MW 120 64,851
TD SESAN -3 120 MW 120 64,851
TD SESAN 4A 63 MW 63 19,974
TD XEKAMAN 1-1 145 MW 145 71,741
TD XEKAMAN 1-3 145 MW 145 63,791
TP PAKR'TIH - 1 41 MW 41 31,566
TP PAKR'TIH - 2 41 MW 41 31,566
TP PAKR'TIH -3 31 MW 31 24,418
TP PAKR'TIH - 4 31 MW 31 24,418
TP DONG NAI 4 -1 70 MW 70 70
TD DONG NAI 4 - 2 70 MW 70 70
TP BONG NAI 5 -1 50 MW 50 50
TD DONG NAI 5- 2 50 MW 50 50
DG CUNE 1,2 100 MW 100 100
DG IALE 1 100 MW 100
DG NHON HOA 1 100 MW 100
DMT SESAN 4 50 MW 50 8,12
DMT SEREPOK 50 MW 50 6,72
DMT QUANG MINH 1 50 MW 50 6,35
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» Nhan xét:

v Trude khi chay Module OPF thi cac nha may thuy dién, nhiét dién, dién gi6 va
dién mit troi déu phat 100% cong sudt dinh muc 1én ludi 220kV lam cho cac
duong day trén bi qua tai, trao lwu cong suét trén ludi phan bd khong déu dan dén
lwong cong suat dd vé hé thong 16m do phu tai cuc dai trong khu vire khong tiéu
thu hét luong cong suét phat ra tir cic ngudn.

v Sau khi chay module OPF, cic nha may dong loat giam cong suit phat dé giam
b6t ganh ning cho cac dudng day truyén tai, trir cac cac nha may nhu: TD DPONG
NAI 4-1; TD DONG NAI 4-2; TD DPONG NAI 5-1; TD PONG NAI 5-2; DG CU
NE 1,2 déu phat hét cong suit dinh mirc. Cac duong day trén khong con bi qua
tai.

3.3.2. Ché d¢ nguon max — tdi min

3.3.2.1. Cit 1 ddy két néi gita PLEIKU 2 va PLEIKU ( ddy 2 )

Khi cat duong day 2 két néi gitra PLEIKU 2 va PLEIKU, ta thdy cac duong day sau
bi qua tai:

Bang 3.7: Théng sé cdc dwong ddy bi qud tdi

ID Type % Loading
day 1/ PLEIKU 2 - PLEIKU Line
day 4/ KRONG BUK — bus 30(BG CU’ NE) Line
day 13/ KRONG BUK — bus 30(BG CU NE) Line
day 20/ CHU SE - bus 30(BG CU’ NE) Line
day 21/ CHU SE - bus 30(BG CU NE) Line
day 23/bus 19(ND SK AN KHE — bus 22(TD Line

AN KHE)

day 31/ PLEIKU — bus 13(TD SESAN 3) Line
day 33/ PLEIKU 2 — CHU SE Line
day 34/ PLEIKU 2 — CHU SE Line
day 37/ PLEIKU 2 — bus 7(TD XEKAMAN 1,2) Line
day 38/ PLEIKU 2 — bus 7(TD XEKAMAN 1,2) Line

Ta tién hanh chay module OPF dé phan b lai cong suat va cong suat chay trén cac
duong day bi qua tai duoc thé hién & bang sau:

Bdng 3.8: Théng s cdc dwong day sau khi chay OPF

Am %
1D (A)p S (MVA) Loading
day 1/ PLEIKU 2 - PLEIKU 300,2 122,2 +j21,2 47,34
day 4/ KRONG BUK - bus 30(BG CU NE) 29,7 9,62 - 6,05 5,16
day 13/ KRONG BUK — bus 30(PG CU’ NE) 29,7 9,62 - j6,05 5,16
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day 20/ CHU’ SE — bus 30(BG CU NE) 148,5 56,4 -j7,3 25,75

day 21/ CHU SE — bus 30(BG CU NE) 148,5 56,4 -j73 25,75
day 23/bus 19(ND SK AN KHE — bus 22(TD .

AN KHE) 159,1 56,6 +j22,1 27,68

day 31/ PLEIKU — bus 13(TD SESAN 3) 237,3 84,4 +i33,7 41,28

day 33/ PLEIKU 2 — CHU SE 142 54,2 — 4,46 24,7

day 34/ PLEIKU 2 — CHU SE 142 54,2 — j4,46 24,7

day 37/ PLEIKU 2 — bus 7(TD XEKAMAN 1,2) 467,5 133,2 +j188,7 81,33

day 38/ PLEIKU 2 — bus 7(TD XEKAMAN 1,2) 467,5 1332 +7188,7 81,33

Bdng 3.9: Théng s6 nguon phdt truée, sau khi chay OPF khi sy ¢6 N-1 mdt ddy 2 trong ché

do nguoén max — tai min

Day 2

ID MVA LF OPF
MW) | (MW)

NGUON TONG 10000 MW 2742 -725,2
NMDG NAM BINH 1 29.7 MW 29.7 3,583
NMDG DAK N'DRUNG 1 300 MW 300 97,991
ND SK AN KHE -1 40 MW 40 9,541
ND SK AN KHE -2 55 MW 55 12,838
TP XEKAMAN 1-2 145 MW 145 69,975
TP XEKAMAN 1-4 145 MW 145 63,505
TD AN KHE -1 80 MW 80 16,908
TD AN KHE -2 80 MW 80 16,908
T BUON KUOP 1 140 MW 140 26,739
TP BUON TUASRAH 1 43 MW 43 5,047
TP BUON TUASRAH 2 43 MW 43 5,047
TD SE SAN 3 -1 130 MW 130 49,34
TD SE SAN 3-2 130 MW 130 49,34
TD SE SAN 3A-1 54 MW 54 11,181
TD SE SAN 3A-2 54 MW 54 11,181
TD SEREPOK 3 220 MW 220 42,154
TD SEREPOK 4-1 40 MW 40 10,61
TD SEREPOK 4 -2 40 MW 40 10,61
TD SEREPOK 4A 64 MW 64 10,61
TD SESAN -1 120 MW 120 63,134
TD SESAN -2 120 MW 120 63,134
TD SESAN -3 120 MW 120 63,134
TD SESAN 4A 63 MW 63 19,553
TD XEKAMAN 1-1 145 MW 145 69,975
TD XEKAMAN 1-3 145 MW 145 63,505
TP PAKR'TIH - 1 41 MW 41 10,935
TP PAKR'TIH - 2 41 MW 41 10,935
TP PAKR'TIH - 3 31 MW 31 8,502
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TD DAKRTIH - 4 31 MW 31 8,502
TD DONG NAI 4 -1 70 MW 70 42,9
TD DONG NAI 4 -2 70 MW 70 42,9
TD DONG NAI 5 -1 50 MW 50 18,754
TD DONG NAI 5- 2 50 MW 50 18,754

bG CU NE 1,2 100 MW 100 93,657

DG IALE 1 100 MW 100 37,268

DG NHON HOA 1 100 MW 100 44,176
DMT SESAN 4 50 MW 50 7,5
DBMT SEREPOK 50 MW 50 2,51
DBMT QUANG MINH 1 50 MW 50 2,38

»> Nhan xét:

v Trude khi chay Module OPF thi cac nha mdy thuy dién, nhiét dién, dién gi6 va

dién mit troi déu phat 100% coéng suat dinh mic 1én ludi 220kV lam cho cac

duong day trén bi qué tai, trao luu cong suét trén ludi phan bo khong déu dan dén

lugng cong suat d6 vé hé thong 16n do phu tai cuc tiéu trong khu vuc khong tiéu

thu hét luong cong suét phat ra tir cic nguon.

v Sau khi chay module OPF, cic nha may dong loat giam cong suat phat dé giam

b6t ganh ning cho cac dudng ddy truyén tai. Cac dudng day trén khong con bi

qua tai.

3.3.2.2. Cit 1 ddy két néi gisva PLEIKU 2 va CHU SE (diy 33 )

Khi cat duong day 2 két ndi gitra PLEIKU 2 va PLEIKU, ta thdy cac duong ddy sau

bi qua tai:
Bdng 3.10: Théng sé cdc dwong ddy bi qud tdi
ID Type % Loading
day 1/ PLEIKU 2 - PLEIKU Line
day 2/ PLEIKU 2 - PLEIKU Line
day 4/ KRONG BUK — bus 30(BG CU NE) Line
day 13/ KRONG BUK — bus 30(BG CU NE) Line
day 20/ CHU SE — bus 30(BG CU NE) Line
day 21/ CHU SE — bus 30(BG CU NE) Line
day 23/bus 19(ND SK AN KHE — bus 22(TD Line
AN KHE)
day 26/ PLEIKU — CHU SE Line
day 27/ PLEIKU — CHU SE Line
day 31/ PLEIKU — bus 13(TD SESAN 3) Line
day 32/ PLEIKU — bus 19(ND SK AN KHE ) Line
day 42/ PLEIKU — bus 19(ND SK AN KHE ) Line
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day 34/ PLEIKU 2 — CHU’ SE Line

day 37/ PLEIKU 2 — bus 7(TD XEKAMAN 1,2) Line
day 38/ PLEIKU 2 — bus 7(TD XEKAMAN 1,2) Line
day 62/ DAK NONG — bus 22(TD AN KHE) Line

Ta tién hanh chay module OPF dé phan b lai cong suat va cong suat chay trén cac

duong day bi qua tai duoc thé hién & bang sau:

Bdng 3.11: Théng s6 cac dwong ddy sau khi chay OPF

%
ID Amp (A) S (MVA) Loading
day 1/ PLEIKU 2 - PLEIKU 229,4 85,5 +j17 36,17
day 2/ PLEIKU 2 - PLEIKU 229,4 85,5 +j17 36,17
day 4/ KRONG BUK — bus 30(BG CU )
NE) 25 6,84 —j6,69 4,35
day 13/ KRONG BUK — bus 30(PG CU’ )
NE) 25 6,84 —j6,69 4,35
day 20/ CHU SE — bus 30(BG CU NE) 139,7 52,9 -j7,86 24,3
day 21/ CHU SE — bus 30(BG CU NE) 139,7 52,9 -j7,86 24,3
day 23/bus 19(ND SK AN KHE — bus .
22(TD AN KHE) 193 69 +j26 33,57
day 26/ PLEIKU — CHU SE 130 48,6 —310,9 22,61
day 27/ PLEIKU — CHU SE 130 48,6 —j10,9 22,61
day 31/ PLEIKU — bus 13(TD SESAN 3) 265,5 92,7 +j42 46,19
day 32/ PLEIKU — bus 19(ND SK AN )
KHE ) 132,1 46,5 +j19,3 23
day 42/ PLEIKU — bus 19(ND SK AN .
KHE ) 132,1 46,5 +j19,3 23
day 34/ PLEIKU 2 — CHU SE 171,8 65,4 —j6,67 29,88
day 37/ PLEIKU 2 — bus 7(TD .
XEKAMAN 1.2) 4652 133,3+j117,4 80,93
day 38/ PLEIKU 2 —bus 7(TD .
XEKAMAN 1,2) 465,2 133,3+;117,4 80,93
day 62/ DAK NONG — bus 22(TB AN .
KHE) 112 35,1 +j23,9 19,48

Bdng 3.12: Théng s6 nguon phdt truede, sau khi chay OPF khi sy c6 N-1 mdt ddy 33 trong ché
do nguon max — tdi min

Day 33
ID MVA LF OPF
| MW) | (MW)
NGUON TONG 10000 MW -2741

NMBG NAM BINH 1 29.7 MW 29.7 3,737
NMBG PAK N'DRUNG 1 300 MW 300 100,785
ND SK AN KHE -1 40 MW 40 10,285
ND SK AN KHE -2 55 MW 55 13,843
D XEKAMAN 1-2 145 MW 145 70,047
T XEKAMAN 1-4 145 MW 145 63,516
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TD AN KHE -1 80 MW 80 17,086
TD AN KHE -2 80 MW 80 17,086
TD BUON KUOP 1 140 MW 140 27,516
TD BUON TUASRAH 1 43 MW 43 5,225
TD BUON TUASRAH 2 43 MW 43 5,225
TP SE SAN 3 -1 130 MW 130 54,208
TD SE SAN 3-2 130 MW 130 54,208
TD SE SAN 3A-1 54 MW 54 12,257
TD SE SAN 3A-2 54 MW 54 12,257
T SEREPOK 3 220 MW 220 43,542
TD SEREPOK 4-1 40 MW 40 10,775
TD SEREPOK 4 -2 40 MW 40 10,775
TD SEREPOK 4A 64 MW 64 10,775
TP SESAN -1 120 MW 120 63,233
TD SESAN -2 120 MW 120 63,233
TD SESAN -3 120 MW 120 62,233
TD SESAN 4A 63 MW 63 19,57
TD XEKAMAN 1-1 145 MW 145 70,047
TD XEKAMAN 1-3 145 MW 145 63,516
TD PAKR'TIH - 1 41 MW 41 11,201
TD PAKR'TIH - 2 41 MW 41 11,201
TD PAKR'TIH - 3 31 MW 31 8,706
TD PAKR'TIH - 4 31 MW 31 8,706
TD DONG NAI 4 -1 70 MW 70 44
TD DONG NAI 4 -2 70 MW 70 44
TD DONG NAI 5 -1 50 MW 50 19,35
TD DONG NAI 5- 2 50 MW 50 19,35
DG CUNE 1,2 100 MW 100 92,223
DG IALE 1 100 MW 100 36,044
DG NHON HOA 1 100 MW 100 42,763
DMT SESAN 4 50 MW 50 7,52
DMT SEREPOK 50 MW 50 2,57
DBMT QUANG MINH 1 50 MW 50 2,43

» Nhan xét:

» Trude khi chay Module OPF thi cac nha may thuy dién, nhiét dién, dién gio va

dién mat troi déu phat 100% cong suit dinh muc 1én ludi 220kV lam cho cac

duong day trén bi qua tai, trao luu cong sut trén ludi phan bd khong déu dan dén

luong cong suat do vé hé thong 16m do phu tai cuc tiéu trong khu vuc khong tiéu

thu hét lugng cong suat phat ra tir cic nguon.

> Sau khi chay module OPF, cic nha may dong loat giam cong suat phat dé giam

b6t ganh ning cho cac duong ddy truyén tai. Cac dudng diy trén khong con bi

qua tai.
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3.4. Tong két chwong 3

Qua chuong 3 chung ta da giai quyét dugc van dé tdi wu trao luu cong suat trén ludi
thong qua module OPF trén phin mém ETAP. Véi cac diéu kién rang budc vé cong sut
phat, dién 4p tai cac nat 220kV, ... dugc thiét 1ap dé dam bao cac duong diy khong bi
qua tai va dién ap trén cac nat 220kV vaAn niam trong gidi han cho phép (95-110%)Ugnm.
Dénh gia trang thai N-1 trén luéi, ta tién hanh cét cac dudng day c6 dong qua tai
16n nhét trén ludi dé xem xét kha ning tai cua cac dudng day con lai va theo ddi su phan
b trao luu coéng suit cua cac ngudn. Tir d6 dua ra cac giai phap van hanh thich hop dé
giam ganh ning cho cac dudng day truyén tai.

Sau khi thuc hién m6 phong va dat duoc két qua, em xin phép duoc kién nghi viéc
lap dat thém tram bién ap 500 kV tai tinh Pak Lak véi 1y do nhu sau :

Pk Lak nam trong ving cé vi tri chién luge quan trong vé an ninh — chinh trj —
qudc phong ciia khu vuc Tay Nguyén, giap bién giéi Campuchia, v6i nhiéu ving dan
toc thiéu sd va nhay cam vé cac van dé chinh tri — kinh té; do vay viéc tang cuong ha
tang dién luc (tir lugi 220 kV 1én 500 kV) s& gbp phan dam bao 6n dinh dién, nang
cao kha ning phan g trong cac tinh hudng khan cép hoic dic thu vé quéc phong. Hién
Gia Lai d4 c6 dén hai tram 500 kV trong khi ik Lik lai chi co hé théng tram 220kV
d6 xudng — cho thdy su mét can bang trong phan b ha tang va cong suat. Viéc dau tu
xay dyng tram 500 kV tai Pak Lik s& bo sung cong suat can thiét, hd trg cong nghiép
hoa — hién dai hoa cua tinh va khu vyc. Pong thoi, trong chién luge phat trién ning
lwong qubc gia (theo Nghi quyét 55/NQ-TW nim 2020), viéc dam bao an ninh ning
luong, tang cuong ha téng dién trén dia ban nhay cam la giai phéap toan di¢n, phu hop
v6i dinh huéng “an ninh — kinh t& — quéc phong — xa hoi” va dam bao truyén tai dién
linh hoat, nhét 1a trong phan bd ngudn tir mién Bic (dd du thira ngudn 16n) vao mién
Nam qua Tay Nguyén. Nhu vy, tram 500 kV méi tai Pak Lik vira dam bao cén bang
cong suét gitta cac tinh, vira nang cao do tin cdy, gop phan giir vitng 6n dinh ving bién,

hd tro chién luoc phét trién cong nghiép — kinh té — qudc phong trong dai han.
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KET LUAN

D& tai nghién ciru co ban d3 giai quyét dugc nhitng van dé d dit ra ban dau. Dudi day
1a két qua dat duogc:

Tim hiéu tong quan vé luéi dién khu vuc Tdy Nguyén va hién trang ton thit cong
sudt ctia khu vure. M6 phong va danh gia luéi 220kV khu vie Ty Nguyén theo cac kich
ban gidi han cua luoi dién. Ung v6i mdi kich ban ta danh gia vé cac tiéu chi nhu: dién
ap trén cac nut 220kV, dong cong suit chay trén cac dudng day, ton thit cong suit trong
mang. Qua do xac dinh dugc ché d6 van hanh nao 1a nguy hiém nhét va dé xuét giai
phap van hanh t61 wru cho ludi dién cua khu vuc.

Giai phap van hanh luéi dién 13 ti vu trao luu cong suét trong trudng hop ngudn
phat hét cong suat dé giai quyét cac van dé: dién ap trén cac nut 220kV, qua tai trén
duong ddy, ton that cong suat trong mang, ... thong qua cac diéu kién rang budc trong
hé théng. Sau khi chay module OPF thi ta théy cac ngu6n thuy dién, nhi¢t dién, di¢n gid
va dién mit troi déu giam cong sudt phat dé dao bam cong suét trén cac duong day
khong bi qua tai va dién 4p nam trong giGi han cho phép theo quy dinh. V&i muc tiéu
cuc tiéu ton that cong suét, ta thu dugc két qua ton that cong tic dung giam dang ké
trong moi kich ban van hanh, cu thé: theo kich ban 1 ton that cong suit giam tu
32,787MW xudng con 10,048MW; theo kich ban 2 giam tir 63,703MW xuéng con
17,08MW; theo kich ban 3 giam tir 106,502MW xuéng con 7,429MW; theo kich ban 4
giam tir 48,967MW xudbng con 37,967MW

Pénh gia anh hudng cta sy ¢ N-1 dén ludi dién trong céac kich ban nguy hiém nhat
va dua ra giai phap giai quyét phu hop ciing nhu toi wu ludi dién 220kV dé dat duoc
ham muc tiéu cuc tiéu ton that cong suit va dam bao dugc cac rang budc vé dién ap va
duong day déu nam trong pham vi cho phép van hanh an toan trong truong hop su c6.

Pua ra dugc kién nghi viéc lép dat thém tram 500kV tinh Dak Lak voi muc dich
g6p phan nang cao do tin cay vé hiéu qua van hanh, cing cd thém vé tinh hinh chinh
tri, an ninh. H3 tro thém vé cong nghi¢p hoda — hién dai hoa khu vuc va gop phﬁn hd

trg chién lugc phat trién cong nghiép — kinh té — quéc phong trong dai han.
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Giai phap nang cao hiéu qua van hanh lu6i dién 220 kV khu virc Mién Trung
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PHU LUC

Phu luc1
Cic thong s6 ciia lwéi dién 220kV khu viee Ty Nguyén

Bdng 1.6: Théng sé cdc tram bién ap 220 kV trong khu viec

R 1L e Cong suat £ Cong suit/1
Diém lap dat MBAMYV | So MBA MBA(MVA)
A)

NMDG NAM BINH 1 50 1 50
NMBG DAK N'DRUNG 1 450 1 450
ND SK AN KHE -1 40 1 40
ND SK AN KHE -2 40 1 40
TD XEKAMAN 1-2 170 1 170
TD XEKAMAN 1-4 170 1 170
TD AN KHE -1 100 | 100
TD AN KHE -2 100 1 100
TD BUON KUOP 1 200 1 200
TD BUON TUASRAH 1 60 1 60
TD BUON TUASRAH 2 60 1 60
TD SE SAN 3 -1 170 1 170
TD SE SAN 3-2 170 1 170
TD SE SAN 3A-1 70 1 70
TD SE SAN 3A-2 70 1 70
TD SEREPOK 3 270 1 270
TD SEREPOK 4-1 100 1 100
TD SEREPOK 4 -2 100 1 100
TD SEREPOK 4A 100 1 100
TD SESAN -1 150 1 150




TP SESAN -2 150 150
TD SESAN -3 150 150
TP SESAN 4A 80 80
T XEKAMAN 1-1 170 170
T XEKAMAN 1-3 170 170
TP DPAKR'TIH - 1 100 100
TP DPAKR'TIH - 2 100 100
T DPAKR'TIH-3 100 100
TD DAKR'TIH - 4 100 100
TD DONG NAI 4 -1 250 250
TP DONG NAI 4 -2 250 250
TP DONG NAI 5 -1 150 150
TP DONG NAI 5- 2 150 150
PG CUNE 1,2 250 250
DG IALE 1 150 150
DG NHON HOA 1 150 150
PMT SESAN 4 160 60 + 100
PMT SEREPOK 145 70 + 75
PMT QUANG MINH 1 145 70+ 75
PLEIKU 500KV 1350 450
PLEIKU 220KV 500 250
KON TUM 220KV 250 125
CHU SE 220KV 125 125
KRONG BUK 500 250
KRONG ANA 125 125




BUON KUOP 250 2 125
DAK NONG 500KV 900 2 450
DAK NONG 220KV 250 2 125
Bdng 1.7: Théng sé cdc dwong day 220kV
Tén duong day DAy din Chiéu dai (km)
PLEIKU — PLEIKU 2 : 1-2 ACSR-600 25,6
PLEIKU 2 -TD SESAN (bus6) : 35-36 ACSR-500 57
PLEIKU 2 -TD x§71_<3A8MAN 1,2 (bus7) : ACSR-500 10
TP XEKAMAN 1,2 (bus7) - TD
XEKAMAN 3,4 (bus12) : 17-3 ACSR-500 3
PLEIKU — KON TUM : 28-29 ACSR-500 35,67
PLEIKU 2 — CHU SE : 33-34 ACSR-500 122,6
PLEIKU — TD SESAN 3A(busl16) : 30 ACSR-500 35
PLEIKU — TP SESAN 3(bus13) : 31 ACSR-500 18
TD SESAN 3A(bus16) - TD SESAN
3(busl3) : 22 ACSR-500 17
PLEIKU — ND SK /2;1 KHE(bus19) : 32- ACSR.500 "
ND SK AN KHE(bus19) — TD AN
KHE(bus22) : 23 ACSR-500 73
CHU SE - DG NH(I);\I HOA (bus25) : 18- ACSR-500 6
DG NHON HOA (bus25) - DG
TALE(bus27) : 24-25 ACSR-500 4
CHU SE — PG CU NE(bus30) : 20-21 ACSR-500 4
KRONG BUK - DG CU NE(bus30) : 4-13 ACSR-500 6
KRONG BUK — T}-?S _SlliREPOK 4(bus31) : . 55
TD SEREPOK 4(bus31) — DPMT
SEREPOK(bus35) : 7 ACSR-500 3,7
PMT SEREPOK (bus35) - DMT QUANG
MINH(bus37) : 8 ACSR-500 3,5
TP SEREPOK 4(bus31) — TP SEREPOK
3(bus39) - 6 ACSR-500 18
KRONG BUK - KRONG ANA : 15-16 ACSR-500 59,5
KRONG ANA — BUON KUOP : 9 ACSR-500 22
TD SEREPOK 3(buls(3)9) -BUON KUOP : ACSR-500 5
BUON KUOP — DG NAM BINH(bus44) : ACSR.500 17

11




BUON KUOP — TP BUON

TUASRAH(bus41) : 12 ACSR-500 32
BUON KUOP —7"13“?: 12(1JON KUOP(bus ACSR-500 20
bG NAM BINH(blzs;M) —DPAK NONG : ACSR-500 85
TP BUON TUASRAH(bus41) - DAK
NONG : 48 ACSR-500 66
KRONG BUK - PAK NONG : 60 ACSR-500 87
TP AN KHE(bus22) - DPAK NONG : 62 ACSR-500 122
PLEIKU 2 - PAK NONG : 55 ACSR-500 250
DAK NONG - TP E;?NG NAI 5(bus 48) : . 66
DAK NONG - BG PAK
N’DRUNG(bus72) : 50-61 ACSR-500 32
DAK NONG - TD;Z%I;IG NAI 4(bus 51) : ACSR-500 sq
DAK NONG - Tb bAK R’TIH 1,2(bus ACSR-500 15
54) : 67
TP PAK R’TIH 1,2(bus 54) - Tb PAK
RTIH 3.4(bus 57) : 66 ACSR-500 6
Bang 1.8: Théng sé cdc nguén phdt ciia khu viee Tay Nguyén
; Cong suat n £
A Cong suat £ Cong suat /1
. MBAMV
Nha may dién 14p dit Ag S0 MBA MBA(MVA)
NMDG NAM BiNH 1 29.7 MW 50 1 50
NMDG DAK N'DRUNG 1 300 MW 450 1 450
ND SK AN KHE -1 40 MW 40 1 40
ND SK AN KHE -2 55 MW 40 1 40
TD XEKAMAN 1-2 145 MW 170 1 170
TD XEKAMAN 1-4 145 MW 170 1 170
TD AN KHE -1 80 MW 100 1 100
TP AN KHE -2 80 MW 100 1 100
TP BUON KUOP 1 140 MW 200 1 200
TD BUON TUASRAH 1 43 MW 60 1 60
TD BUON TUASRAH 2 43 MW 60 1 60
TD SE SAN 3 -1 130 MW 170 1 170




TD SE SAN 3-2 130 MW 170 170
TD SE SAN 3A-1 54 MW 70 70
TD SE SAN 3A-2 54 MW 70 70
TD SEREPOK 3 220 MW 270 270
TD SEREPOK 4-1 40 MW 100 100
TD SEREPOK 4 -2 40 MW 100 100
TD SEREPOK 4A 64 MW 100 100
TD SESAN -1 120 MW 150 150
TD SESAN -2 120 MW 150 150
TD SESAN -3 120 MW 150 150
TD SESAN 4A 63 MW 80 80
TD XEKAMAN 1-1 145 MW 170 170
TD XEKAMAN 1-3 145 MW 170 170
TD DAKR'TIH - 1 41 MW 100 100
TD DAKRTIH - 2 41 MW 100 100
TD DAKRTIH - 3 31 MW 100 100
TDDAKRTIH -4 31 MW 100 100
TD DONG NAI 4 -1 70 MW 250 250
TD DONG NAI 4 -2 70 MW 250 250
TD DONG NAI 5 -1 50 MW 150 150
TD DONG NAI 5- 2 50 MW 150 150
DG CUNE 1,2 100 MW 250 250
DG IALE 1 100 MW 150 150
DG NHON HOA 1 100 MW 150 150
DMT SESAN 4 50 MW 160 60 + 100




DBMT SEREPOK

50 MW

145

70 +75

DBMT QUANG MINH 1

50 MW

145

70 +75




Phu Luc 2

Muc tiéu cwe tiéu ton thit cong suit trong ché d9 van hanh binh thuong

Badng 2.21: Muc tiéu cuc tiéu ton thdt cong sudt

Objective
% Weight
Minimize Real Power Losses 100
Minimize Reactive Power Losses 100
Minimize Swing Bus Power 100

Bang 2.22: Rang buoc vé dién dp tai cdc nut 220kV

Bus ID kV % Min % Max Weight
bus 6 220 90 110 100
bus 7 220 90 110 100

bus 12 220 90 110 100
bus 13 220 90 110 100
bus 16 220 90 110 100
bus 19 220 90 110 100
bus 22 220 90 110 100
bus 25 220 90 110 100
bus 27 220 90 110 100
bus 30 220 90 110 100
bus 31 220 90 110 100
bus 35 220 90 110 100
bus 37 220 90 110 100
bus 39 220 90 110 100
bus 41 220 90 110 100
bus 44 220 90 110 100
bus 48 220 90 110 100
bus 51 220 90 110 100
bus 54 220 90 110 100
bus 57 220 90 110 100
bus 72 220 90 110 100
bus 73 220 90 110 100
BUON KUOP 220 90 110 100
CHU SE 220 90 110 100
DAK NONG 220 90 110 100
KON TUM 220 220 90 110 100
KRONG ANA 220 90 110 100
KRONG BUK 220 90 110 100
PLEIKU 220 90 110 100
PLEIKU 2 220 90 110 100




Bdng 2.23: Rang budc vé dong dién trén cdc dwong day

Branch ID Type | Constr | Base Max Min
PLEIKU — PLEIKU 2 : 1-2 Line | Amp 634 634 0
PLEIKU 2 -TD S3EéSAN (bus6):35- | . Amp 575 575 0

PLEIKU 2 -TD XEKAMAN 1,2 .

(bus7) : 37-38 Line Amp 575 575 0
TP XEKAMAN 1,2 (bus7) - TD .

XEKAMAN 3,4 (bus12) : 17-3 Line | Amp | 575 | 575 0
PLEIKU — KON TUM : 28-29 Line | Amp 575 575 0
PLEIKU 2 — CHU SE : 33-34 Line | Amp 575 575 0

PLEIKU - TD Sl;gAN 3A(buslo): | . Amp 575 575 0
PLEIKU — TP SESAN 3(bus13):31 | Line Amp 575 575 0
TD SESAN 3A(bus16) - TP SESAN .

3(busl3) : 22 Line Amp 575 575 0

PLEIKU — ND. §12< sz KHE(bus19) | . Amp 575 575 0

ND SK AN KHE(bus19) — TP AN .

KHE (bus22) : 23 Line Amp 575 575 0

CHU SE — DG. 1;18}1?91\1 HOA(bus25) | . Amp 575 575 0

PG NHON HOA (bus25) - PG .

IALE(bus27) : 24-25 Line | Amp | 575 | 575 0

CHU SE - PG Czul’ NE(bus30):20- | . Amp 575 575 0
KRONG BUK .—4£_>g CUNE(bus30) | . . Amp 575 575 0

KRONG BUK - TP SEREPOK .

A(bus31) : 5-14 Line Amp 575 575 0

TP SEREPOK 4(bus31) — PMT .

SEREPOK(bus35) : 7 Line | Amp | 575 | 575 0
PMT SEREPOK (bus35) - DMT .
QUANG MINH(bus37) : 8 Line | Amp | 575 | 575 0

TP SEREPOK 4(bus31)— TP .
SEREPOK 3(bus39) : 6 Line | Amp | 575 | 575 0
KRONG BUK - I%QONG ANA:15- | Amp 575 575 0
KRONG ANA —-BUONKUOP:9 | Line | Amp 575 575 0

TD SEREPOK 3(bus39) - BUON .
KUOP - 10 Line Amp 575 575 0

BUON KUOP — BG NAM .
BINH (busd4) : 11 Line Amp 575 575 0

BUON KUOP — TP BUON .
TUASRAH(bus41) : 12 Line | Amp | 575 | 575 0




BUON KUOP — TP BUON .
KUOP(bus 73) : 51 Line Amp 575 575 0
DG NAM BINH(bus44) - DAK .
NONG 49 Line Amp 575 575 0
TD BUON TUASRAH(bus41) - .
DAK NONG - 48 Line Amp 575 575 0
KRONG BUK - PAK NONG : 60 Line | Amp 575 575 0
TP AN KHE(buség) -DAKNONG: | o [y | 575 575 0
PLEIKU 2 - DPAK NONG : 55 Line | Amp 575 575 0
DAK NONG — TP DONG NAI .
5(bus 48) : 63 Line Amp 575 575 0
PAK NONG - PG PAK .
N’DRUNG(bus72) : 50-61 Line | Amp | 575 | 373 0
DAK NONG - TD PONG NAI .
4(bus 51) : 64-65 Line Amp 575 575 0
DAK NONG — TP DAK R’TIH .
1,2(bus 54) : 67 Line Amp 575 575 0
™ DAK R’TIH 1,2(bus 54) - T .
DAK R°TIH 3,4(bus 57) : 66 Line | Amp | 575 | 575 0
Bdng 2.24: Rang budc vé céng sudt phat
Gen ID MVA Max MW | Min MW | Weight
NGUON TONG 10000 MW 10000 MW 0 100
NMDG NAM BINH 1 29.7 MW 29.7 MW 0 100
NMDG DAK N'DRUNG 1 300 MW 300 MW 0 100
ND SK AN KHE -1 40 MW 40 MW 0 100
ND SK AN KHE -2 55 MW 55 MW 0 100
TD XEKAMAN 1-2 145 MW 145 MW 0 100
TD XEKAMAN 1-4 145 MW 145 MW 0 100
TD AN KHE -1 80 MW 80 MW 0 100
TD AN KHE -2 80 MW 80 MW 0 100
TP BUON KUOP 1 140 MW 140 MW 0 100
TD BUON TUASRAH 1 43 MW 43 MW 0 100
TD BUON TUASRAH 2 43 MW 43 MW 0 100
TD SE SAN 3 -1 130 MW 130 MW 0 100
TD SE SAN 3-2 130 MW 130 MW 0 100
TD SE SAN 3A-1 54 MW 54 MW 0 100
TD SE SAN 3A-2 54 MW 54 MW 0 100
TD SEREPOK 3 220 MW 220 MW 0 100
TD SEREPOK 4-1 40 MW 40 MW 0 100




TD SEREPOK 4 -2 40 MW 40 MW 0 100
TD SEREPOK 4A 64 MW 64 MW 0 100
TD SESAN -1 120 MW 120 MW 0 100
TD SESAN -2 120 MW 120 MW 0 100
TD SESAN -3 120 MW 120 MW 0 100
TD SESAN 4A 63 MW 63 MW 0 100
TD XEKAMAN 1-1 145 MW 145 MW 0 100
TD XEKAMAN 1-3 145 MW 145 MW 0 100
TD DAK R'TIH - 1 41 MW 41 MW 0 100
TD DAKR'TIH - 2 41 MW 41 MW 0 100
TD DAKR'TIH - 3 31 MW 31 MW 0 100
TD DAKR'TIH - 4 31 MW 31 MW 0 100
TD DONG NAI 4 -1 70 MW 70 MW 0 100
TD DONG NAI 4 -2 70 MW 70 MW 0 100
TD DONG NAI 5 -1 50 MW 50 MW 0 100
TD DONG NAI 5- 2 50 MW 50 MW 0 100
DG CU NE 1,2 100 MW 100 MW 0 100
DG IALE 1 100 MW 100 MW 0 100
DG NHON HOA 1 100 MW 100 MW 0 100
DMT SESAN 4 50 MW 50 MW 0 100
DPMT SEREPOK 50 MW 50 MW 0 100
PMT QUANG MINH 1 50 MW 50 MW 0 100
Bang 2.25: Phan tram dién ap tai cac nut 220kV sau khi chay OPF
Bus kV % Operating

bus 6 220 101,33

bus 7 220 101,84

bus 12 220 102,03

bus 13 220 101,59

bus 16 220 101,32

bus 19 220 100,5

bus 22 220 100,89

bus 25 220 100,44

bus 27 220 100,45

bus 30 220 100,38

bus 31 220 101,44

bus 35 220 101,45

bus 37 220 101,46

bus 39 220 102,31




bus 41 220 100,52
bus 44 220 100,23
bus 48 220 100,78
bus 51 220 99,17
bus 54 220 98,03
bus 57 220 98,24
bus 72 220 97,22
bus 73 220 102,24
BUON KUOP 220 100,8
CHU SE 220 100,34
DAK NONG 220 96,79
KON TUM 220 220 99,43
KRONG ANA 220 100,1
KRONG BUK 220 100,34
PLEIKU 220 100,33
PLEIKU 2 220 100,97
Badng 2.26: Céng sudt phat 1én lwdi truée va sau khi chay OPF
LF OPF
ID MW MW
NGUON TONG -1231 -541,5
NMDG NAM BINH 1 20.79 7,874
NMBG DAK N'DRUNG 1 210 193,779
ND SK AN KHE -1 28 15,13
ND SK AN KHE -2 39.2 20,4
TD XEKAMAN 1-2 101.5 70,884
TD XEKAMAN 1-4 101.5 63,645
TD AN KHE -1 56 31,603
TD AN KHE -2 56 31,603
T BUON KUOP 1 98 63,855
TD BUON TUASRAH 1 30.1 11,355
TD BUON TUASRAH 2 30.1 11,355
TD SE SAN 3 -1 91 75,426
TD SE SAN 3-2 91 75,426
TD SE SAN 3A-1 37.8 16,877
TD SE SAN 3A-2 37.8 16,877
TD SEREPOK 3 154 89,341
TD SEREPOK 4-1 28 20,898
TP SEREPOK 4 -2 28 20,898
TD SEREPOK 4A 44.8 20,898
TD SESAN -1 84 64,032
TD SESAN -2 84 64,032
TD SESAN -3 84 64,032
TD SESAN 4A 44.1 19,769
TD XEKAMAN 1-1 101.5 70,884
TD XEKAMAN 1-3 101.5 63,645
TD DAKRTIH - 1 28.7 25,422
TD DAKRTIH - 2 28.7 25,422




TP PAKR'TIH - 3 21.7 19,753
TP PAKR'TIH - 4 21.7 19,753
TD DONG NAI 4 -1 49 49
TP DPONG NAI 4 - 2 49 49
TD DONG NAI 5 -1 35 35
TD BONG NAI 5- 2 35 35
DG CU NE 1,2 70 70
DG IALE 1 70 47929
DG NHON HOA 1 70 56,489
DMT SESAN 4 44 4 7,81
DMT SEREPOK 43.6 5,15
DMT QUANG MINH 1 42.1 4,89
Phu Luc 3

Muc tiéu cuc tieu ton that cong suat theo che do nguon max — tdi max

Céc muc tiéu va rang budc déu giong voi Phu Luc 2

Bang 3.13: Phan tram dién ap tai cac nut 220kV sau khi chay OPF

Bus kV % Operating
bus 6 220 101,33
bus 7 220 101,84
bus 12 220 102,03
bus 13 220 101,59
bus 16 220 101,32
bus 19 220 100,504
bus 22 220 100,89
bus 25 220 100,43
bus 27 220 100,45
bus 30 220 100,38
bus 31 220 101,44
bus 35 220 101,45
bus 37 220 101,46
bus 39 220 102,31
bus 41 220 100,52
bus 44 220 100,23
bus 48 220 100,78
bus 51 220 99,17
bus 54 220 98,03
bus 57 220 98,24
bus 72 220 97,22
bus 73 220 102,24
BUON KUOP 220 100,8
CHU SE 220 100,39
DAK NONG 220 96,79
KON TUM 220 220 99,43
KRONG ANA 220 100,1




KRONG BUK 220 100,34
PLEIKU 220 100,03
PLEIKU 2 220 100,97
Bdng 3.14: Cong sudt phat lén lwdi truée va sau khi chay OPF
LF OPF
1D MW MW
NGUON TONG -1730 -445.4
NMBG NAM BINH 1 29.7 10,567
NMBG DAK N'DRUNG 1 300 233,209
ND SK AN KHE -1 40 18,225
ND SK AN KHE -2 55 24,625
TD XEKAMAN 1-2 145 71,731
TP XEKAMAN 1-4 145 63,789
TD AN KHE -1 80 40,259
TD AN KHE -2 80 40,259
TP BUON KUOP 1 140 87,851
TP BUON TUASRAH 1 43 16,937
TP BUON TUASRAH 2 43 16,937
TD SE SAN 3 -1 130 88,672
TD SE SAN 3-2 130 88,672
TD SE SAN 3A-1 54 19,7
TD SE SAN 3A-2 54 19,7
TD SEREPOK 3 220 126,469
TD SEREPOK 4-1 40 27,58
TD SEREPOK 4 -2 40 27,58
TD SEREPOK 4A 64 27,58
TD SESAN -1 120 64,841
TD SESAN -2 120 64,841
TD SESAN -3 120 64,841
TD SESAN 4A 63 19,971
TD XEKAMAN 1-1 145 71,731
TD XEKAMAN 1-3 145 63,789
TP PAKR'TIH - 1 41 31,357
T DAKR'TIH - 2 41 31,357
TP PAKR'TIH -3 31 24,233
TD DAKR'TIH - 4 31 24,233
TD DONG NAI 4 -1 70 70
TP DONG NAI 4 - 2 70 70
TD BONG NAI 5 -1 50 50
TD DONG NAI 5- 2 50 50
DG CU NE 1,2 100 100
DG IALE 1 100 56,094
DG NHON HOA 1 100 65,93
DMT SESAN 4 49.7 8,13
DMT SEREPOK 49.3 6,69
DMT QUANG MINH 1 49.3 6,33




Phu Luc 4

Muc tiéu cuc tieu ton that cong suat theo ché d¢ nguon max — tii min

Céac muc ti€u va rang budc déu giong voi Phu Luc 2

Bang 4.1: Phan tram dién ap tai cac nut 220kV sau khi chay OPF

Bus kV % Operating
bus 6 220 99,75
bus 7 220 100,38
bus 12 220 100,62
bus 13 220 100,64
bus 16 220 100,51
bus 19 220 100,08
bus 22 220 100,29
bus 25 220 100,58
bus 27 220 100,59
bus 30 220 100,55
bus 31 220 100,69
bus 35 220 100,7
bus 37 220 100,7
bus 39 220 100,73
bus 41 220 100,29
bus 44 220 100,36
bus 48 220 100,17
bus 51 220 100,14
bus 54 220 99,82
bus 57 220 99,88
bus 72 220 99,83
bus 73 220 100,52
BUON KUOP 220 100,41
CHU SE 220 100,54
DAK NONG 220 99,55
KON TUM 220 220 99,72
KRONG ANA 220 100,39
KRONG BUK 220 100,53
PLEIKU 220 99,85
PLEIKU 2 220 99,31
Bdng 4.2: Cong sudt phat 1én ledi sau khi chay OPF
D LF Operating
MW MW
NGUON TONG -2757 -771,6
NMDG NAM BiNH 1 29.7 3,685
NMDG DAK N'DRUNG 1 300 101,207
ND SK AN KHE -1 40 10,597
ND SK AN KHE -2 55 14,265




TP XEKAMAN 1-2 145 70,223
TP XEKAMAN 1-4 145 63,542
TD AN KHE -1 80 18,169
TP AN KHE -2 80 18,169
TD BUON KUOP 1 140 27,691
TP BUON TUASRAH 1 43 5,203
TP BUON TUASRAH 2 43 5,203
TD SE SAN 3 -1 130 55,404
TD SE SAN 3-2 130 55,404
TD SE SAN 3A-1 54 12,526
TD SE SAN 3A-2 54 12,526
TD SEREPOK 3 220 43,927
TD SEREPOK 4-1 40 11,101
TP SEREPOK 4 -2 40 11,101
TD SEREPOK 4A 64 11,101
TD SESAN -1 120 63,401
TD SESAN -2 120 63,401
TD SESAN -3 120 63,401
TD SESAN 4A 63 19,612
TD XEKAMAN 1-1 145 70,223
TD XEKAMAN 1-3 145 63,542
TP PAKR'TIH - 1 41 11,213
TP PAKR'TIH - 2 41 11,213
TP DAKRTIH -3 31 8,7
TP PAKR'TIH - 4 31 8,7
TD BONG NAI 4 -1 70 44,115
TP DONG NAI 4 - 2 70 44,115
TD BONG NAI 5 -1 50 19,426
TD BONG NAI 5- 2 50 19,426
PG CU NE 1,2 100 100
DG IALE 1 100 40,229
DG NHON HOA 1 100 47,733
DMT SESAN 4 49.7 7,58
DMT SEREPOK 49.3 2,63
DMT QUANG MINH 1 493 2,5




Phu Luc 5

Muc tiéu cuc tieu ton that cong suat theo ché do nguon min — tiai max

Céac muc ti€u va rang budc déu giong voi Phu Luc 2

Bdng 5.1: Phan tram dién dp tai cac nit 220kV sau khi chay OPF

Bus kV % Operating
bus 6 220 102,03
bus 7 220 102,3
bus 12 220 102,39
bus 13 220 101,19
bus 16 220 101,06
bus 19 220 100,02
bus 22 220 100,25
bus 25 220 99,87
bus 27 220 99,88
bus 30 220 100,7
bus 31 220 100,91
bus 35 220 100,92
bus 37 220 100,92
bus 39 220 101,48
bus 41 220 100,48
bus 44 220 99,86
bus 48 220 101,84
bus 51 220 99,85
bus 54 220 98,55
bus 57 220 98,82
bus 72 220 97,25
bus 73 220 101,63
BUON KUOP 220 100,33
CHU SE 220 99,84
DAK NONG 220 96,99
KON TUM 220 220 99,02
KRONG ANA 220 99,59
KRONG BUK 220 99,8
PLEIKU 220 99,63
PLEIKU 2 220 101,92
Bdng 5.2: Céng sudt phat lén ludi trude va sau khi chay OPF
LF OPF
1D MW MW
NGUON TONG 472,1 597
NMDG NAM BiNH 1 8.91 8.91
NMDG DAK N'DRUNG 1 90 90
ND SK AN KHE -1 12 12
ND SK AN KHE -2 16.8 16.8




TD XEKAMAN 1-2 435 435
TP XEKAMAN 1-4 435 435
TD AN KHE -1 24 24
TD AN KHE -2 24 24
TP BUON KUOP 1 42 42
TP BUON TUASRAH 1 12.9 12.9
TP BUON TUASRAH 2 12.9 12.9
TD SE SAN 3 -1 39 39
TD SE SAN 3-2 39 39
TD SE SAN 3A-1 16.2 16.2
TD SE SAN 3A-2 16.2 16.2
TP SEREPOK 3 66 66
TD SEREPOK 4-1 12 12
TD SEREPOK 4 -2 12 12
TD SEREPOK 4A 19.2 19.2
TD SESAN -1 36 36
TD SESAN -2 36 36
TD SESAN -3 36 36
TD SESAN 4A 18.9 18.9
TD XEKAMAN 1-1 435 435
TD XEKAMAN 1-3 435 435
TP PAKR'TIH - 1 12.3 12.3
TP PAKR'TIH - 2 12.3 12.3
TP PAKR'TIH - 3 9.3 9.3
TP PAKR'TIH - 4 9.3 9.3
TD DONG NAI 4 -1 21 21
TP DPONG NAI 4 - 2 21 21
TD BONG NAI 5 -1 15 15
TP DONG NAI 5- 2 15 15
DG CU NE 1,2 30 30
DG IALE 1 30 30
DG NHON HOA 1 30 30
DMT SESAN 4 0 0
PMT SEREPOK 0 0
DMT QUANG MINH 1 0 0




Phu luc 6
Panh gia trang thai N-1 trén ludi

Bdng 6.1: Théng s6 nguon phdt truée, sau khi chay OPF khi su ¢6 N-1 mat 1 déy trong ché
do nguon max — tai max

Day 2 Day 33
ID MVA LF OPF LF OPF
MW) | MW) | (MW) | (MW)
NGUON TONG 10000 MW -1734 -467 4 -1730 -441,9
NMBDG NAM BIiNH 1 29.7 MW 29.7 10,5 29.7 10,601
NMDG DAK N'DRUNG 1 300 MW 300 233,227 300 233,917
ND SK AN KHE -1 40 MW 40 19,618 40 18,11
ND SK AN KHE -2 55 MW 55 26,529 55 24,471
TD XEKAMAN 1-2 145 MW 145 71,766 145 71,741
TD XEKAMAN 1-4 145 MW 145 63,795 145 63,791
TD AN KHE -1 80 MW 80 42,338 80 39,753
TD AN KHE -2 80 MW 80 42,338 80 39,753
TD BUON KUOP 1 140 MW 140 86,535 140 87,046
TP BUON TUASRAH 1 43 MW 43 16,881 43 16,995
TP BUON TUASRAH 2 43 MW 43 16,881 43 16,995
TD SE SAN 3 -1 130 MW 130 95,712 130 88,067
TD SE SAN 3-2 130 MW 130 95,712 130 88,067
TD SE SAN 3A-1 54 MW 54 21,188 54 19,558
TD SE SAN 3A-2 54 MW 54 21,188 54 19,558
TP SEREPOK 3 220 MW 220 125,27 220 127,157
TP SEREPOK 4-1 40 MW 40 27,5 40 27,903
TD SEREPOK 4 -2 40 MW 40 27,5 40 27,903
TD SEREPOK 4A 64 MW 64 27,5 64 27,903
TD SESAN -1 120 MW 120 64,874 120 64,851
TD SESAN -2 120 MW 120 64,874 120 64,851
TD SESAN -3 120 MW 120 64,874 120 64,851
TD SESAN 4A 63 MW 63 19,979 63 19,974
TD XEKAMAN 1-1 145 MW 145 71,766 145 71,741
TD XEKAMAN 1-3 145 MW 145 63,795 145 63,791
TP DAKR'TIH - 1 41 MW 41 31,446 41 31,566
TD DAKR'TIH - 2 41 MW 41 31,446 41 31,566
TDDAKRTIH -3 31 MW 31 24,32 31 24,418
TD DAKR'TIH - 4 31 MW 31 24,32 31 24,418
TD DONG NAI 4 -1 70 MW 70 70 70 70
TD DONG NAI 4 - 2 70 MW 70 70
TD DONG NAI 5 -1 50 MW 50 50 50 50
TD DONG NAI 5- 2 50 MW 50 50 50 50
DG CU NE 1,2 100 MW 100 100
DG IALE 1 100 MW 100 55,622 100 54,561
DG NHON HOA 1 100 MW 100 65,38 100 64,06
DMT SESAN 4 50 MW 50 8,13 50 8,12
DMT SEREPOK 50 MW 50 6,63 50 6,72
DMT QUANG MINH 1 50 MW 50 6,27 50 6,35




Bdng 6.2: Théng s6 nguon phdt triede, sau khi chay OPF khi sir ¢6 N-1 mat 1 ddy trong ché

do nguon max — tdi min

Day 2 Day 33
ID MVA LF OPF LF OPF
MW) | MW) | (MW) | (MW)
NGUON TONG 10000 MW 2742 -725,2 -2741 7457
NMDG NAM BINH 1 29.7 MW 29.7 3,583 29.7 3,737
NMDG DAK N'DRUNG 1 300 MW 300 97,991 300 100,785
ND SK AN KHE -1 40 MW 40 9,541 40 10,285
ND SK AN KHE -2 55 MW 55 12,838 55 13,843
TP XEKAMAN 1-2 145 MW 145 69,975 145 70,047
TP XEKAMAN 1-4 145 MW 145 63,505 145 63,516
TD AN KHE -1 80 MW 80 16,908 80 17,086
TD AN KHE -2 80 MW 80 16,908 80 17,086
TP BUON KUOP 1 140 MW 140 26,739 140 27,516
TP BUON TUASRAH 1 43 MW 43 5,047 43 5,225
TP BUON TUASRAH 2 43 MW 43 5,047 43 5,225
TD SE SAN 3 -1 130 MW 130 49,34 130 54,208
TD SE SAN 3-2 130 MW 130 49,34 130 54,208
TD SE SAN 3A-1 54 MW 54 11,181 54 12,257
TD SE SAN 3A-2 54 MW 54 11,181 54 12,257
TD SEREPOK 3 220 MW 220 42,154 220 43,542
TD SEREPOK 4-1 40 MW 40 10,61 40 10,775
TD SEREPOK 4 -2 40 MW 40 10,61 40 10,775
TD SEREPOK 4A 64 MW 64 10,61 64 10,775
TD SESAN -1 120 MW 120 63,134 120 63,233
TD SESAN -2 120 MW 120 63,134 120 63,233
TD SESAN -3 120 MW 120 63,134 120 62,233
TD SESAN 4A 63 MW 63 19,553 63 19,57
TD XEKAMAN 1-1 145 MW 145 69,975 145 70,047
TD XEKAMAN 1-3 145 MW 145 63,505 145 63,516
TP PAKR'TIH - 1 41 MW 41 10,935 41 11,201
TP PAKR'TIH - 2 41 MW 41 10,935 41 11,201
TD DAKR'TIH - 3 31 MW 31 8,502 31 8,706
TP PAKR'TIH - 4 31 MW 31 8,502 31 8,706
TD DONG NAI 4 -1 70 MW 70 42,9 70 44
TD DONG NAI 4 - 2 70 MW 70 42,9 70 44
TP DONG NAI 5 -1 50 MW 50 18,754 50 19,35
TP DONG NAI 5- 2 50 MW 50 18,754 50 19,35
DG CU NE 1,2 100 MW 100 93,657
DG IALE 1 100 MW 100 37,268 100 36,044
DG NHON HOA 1 100 MW 100 44,176 100 42,763
DMT SESAN 4 50 MW 50 7,5 50 7,52
DMT SEREPOK 50 MW 50 2,51 50 2,57
DMT QUANG MINH 1 50 MW 50 2,38 50 2,43




