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TOM TAT

Tén dé tai: “Tinh todn, ddnh gid dnh hwong ciia cdc nha mdy thiy dién nhé, dién
mdt troi dén ché dp van hanh lwdi dign 110kV khu vwee mién Trung Viét Nam”

STT Sinh vién thyc hién S6 the SV Lop Nganh
1 | Nguyén Pang Thanh 105200145 20D2 K¥ thuat di¢n
2 | Nguyén Pinh Dic 105200121 20D2 K¥ thuat di¢n
3 | Lé Van Nam 105200135 20D2 K¥ thuat dién

Dé tai “Tinh todn, ddnh gid dnh hwéng ciia cdc nha mdy thiy dién nhé, dién mat
troi dén ché dj van hanh lwdi dién 110kV khu vwe mién Trung Viét Nam” sit dung phan
mém Conus dé tinh toan cho ludi dién 110kV khu vuc mién Trung Viét Nam, muyc dich la
dé danh gia dién ap tai cac nat 110kV trong khu vuc khi c6 su thay doi cong suit phat cua
cac Nha may Thuy dién va Pién mat troi trong ché do 1am viéc binh thudng va khi xay ra
su ¢b duong day N-1. Tir d6 dé xuat cac giai phap dé nang cao do an toan khi van hanh cho
luéi dién 110kV khu vuc mién Trung Viét Nam.
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LOI MO DAU

Cung véi su phat trién manh mé cta dat nude va cac nganh cong nghiép, dich vy,
nganh dién Viét Nam dang khong ngirng d6i méi va mo rong dé dap tng nhu ciu ngdy cang
tang vé nhu cau str dung dién. Trong hé thong dién qudc gia, luwdi dién truyén tai dong vai
trd quan trong trong viée truyén tai dién ning tir cac nha may dién dén cac phu tai, gop phan
dam bao tinh lién tyc cho hé théng dién. Hé thong truyén tai gdbm cac cap dién ap siéu cao
ap, cao ap va trung ap, phdi hop hoat dong nham dam bao cung cip dién lién tuc, 6n dinh
cho ca nuée. Trong d6, cap dién ap 110kV duoc xem 1a mét xich quan trong két ndi gitra
luéi dién truyén tai cao ap va hé thdng phan phdi ha ap, dic biét tai cac khu vuc ¢6 dia hinh
phtrc tap nhu mién Trung Viét Nam.

Trong nhitng nam gan day, khu vuc mién Trung Viét Nam da va dang phat trién manh
mé cac nha may thuy dién nho, dic biét la cac trang trai dién mat tro1 quy mo 16n. Viéc dua
cac nguon dién nay vao van hanh da dong goép dang ké vao tong cong suat nguon dién cua
khu vuec.

Viéc tich hop ngdy cang nhiéu ngudn ning luong tai tao vao ludi dién 110 kV ciing
dit ra khong it thach thirc cho cong tac van hanh hé théng dién. Tuy nhién, su gia ting ddng
ké cua cac ngudn dién trong khu vuc, cing v6i tée do phat trién chua dong bo giita ngudn
va ludi, dang dat ra khong it thach thirc ddi v6i viée diéu do va van hanh ludi dién mot cach
hiéu qua.

Trude tinh hinh d6, viéc nghién ctru danh gia anh hudng cia cac ngudn dién thay
dién nho, dién mat troi dén ché do 1am viée cua ludi dién 110kV khu vuc mién Trung tr&
nén can thiét. Thong qua dé tai nay, nham phan tich danh gia anh hudng ciia nguén thay
dién nho, nguén dién mat tro1 trong mot s6 ché d6 van hanh dic trung tir d6 dua ra mot sb
giai phap van hanh an toan va 6n dinh cho luéi dién khu vuc mién Trung Viét Nam.

Duéi su quan tdm, hudng din tan tinh tir thdy PGS.TS.Ngd Vin Dudng va anh
Th.S.Nguyén Duy Diing trong sudt qua trinh thuc hién do an tot nghiép, nhom da c6 thé
hoan thanh dé tai va tiép thu dugc nhiéu kién thirc b ich can thiét cho qua trinh hoc tip va
lam vi¢c sau nay. Pé tai duoc thuc hién dya trén cac kién thirc hoc tap tai truong, sy huong
dan tan tdm cla cac giang vién va tham khao tir cic nguon tai liéu thue té. Do thoi gian va
kién thirc ctia ching em con nhiéu han ché, cho nén noi dung dé tai khong tranh khoi nhiing
sai sot. Nhém chung em kinh mong nhén duoc ¥ kién dong gop, huéng dan quy bau tir cac
thay co dé dé tai dugc hoan thién hon.

Chung em xin chan thanh cdm on!



LOI CAM DOAN

Nhom chiing em xin cam doan trong qua trinh lam dd an tot nghiép sé& thuc hién
nghiém tac cac quy dinh vé liém chinh hoc thuat:
- Khong gian lan, bia dat, dao van, giap ngudi hoc khéac vi pham.
- Trung thyuc trong viéc trinh bay, thé hién céc hoat dong hoc thuat va két qua tr hoat
dong hoc thuat cia ban than.

~ Khéng dung cac bién phap bat hop phap hoic trai quy dinh dé tao nén wu thé cho
ban than.
- Chu dong tim hiéu va tranh cac hanh vi vi pham liém chinh hoc thuat, chu dong
tim hiéu va nghiém tuc thuc hién cac quy dinh vé luat s¢ hiru tri tug.
T6i xin cam doan s6 liéu va két qua nghién ctru trong d6 an nay 1a trung thuc va chua
hé duogc str dung dé bao vé mot hoc vi ndo. Moi sy giup d& cho viéc thye hién d6 an nay

da duoc cam on va cac thong tin trich dan trong do an di dugc chi rd ngudn gdc rd rang va
dugc phép cong bo.

Pa Nang, ngay 10 thang 6 nam 2025
Sinh vién thuc hién
(Chirt ky, ho va tén sinh vién)
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

CHUONG 1: TONG QUAN VE LUOI PIEN 110KV VA CAC NHA MAY THUY
PIEN NHO, PIEN MAT TROI KHU VU'C MIEN TRUNG VIET NAM

1.1.  Gié6i thiéu qua trinh hinh thanh va phat trién lwéi dién truyén tai Viét Nam.
1.1.1. Qua trinh hinh thanh ciia luéi dién truyén tai Viét Nam.

Lu6i dién truyén tai Viét Nam hinh thanh tir cudi thé ky XIX trong bdi canh nhu ciu dién
nang phat sinh tai cac do thi 1én va khu cong nghiép ban dau, chil yéu phuc vu cho muc dich san
xuét va khai thac tai nguyén tai cc tinh phia Bic. Tuy nhién, trong giai doan dau, hé théng dién
con & quy mo nho, phan tan va chua co sy két ndi thong nhét. Cac nha may dién hoat dong riéng
1¢, khong c6 lién két lién ving, tiéu biéu 1 cic cong trinh nhu Thuy dién Thac Ba, Udng Bi va
Pa Nhim — nhiing ngudn dién dau tién dit nén mong cho viéc phat trién luéi dién quéc gia.

Sau nam 1975, khi dat nudc thong nhat, tao diéu kién dé nganh dién lyc Viét Nam dugc
t6 chirc lai theo mo hinh tép trung va thong nhat. Sy kién nay danh dau giai doan phat trién dong
bd cua ha tang dién luc trén toan quéc, trong d6 hé thong truyen tai dién dong vai tro chu luc
trong viéc van chuyen dién nang tu cac trung tam nguon 1on dén cac ving phu tai. Mot trong
nhing cot mdc tiéu bicu 1a viéc dua vao véan hanh tuyén duong day 220kV Ha Bong — Hoa Binh
vao nam 1981, mo dau cho hé théng truyén tai dién 4p cao dau tién tai Viét Nam va 13 co so cho
cac cong trinh truyen tai quy mo 16n sau nay.

Nim 1994 danh dau budc tién vuot bac khi tuyén duong day 500kV Bic — Nam mach 1
v6i chiéu dai 1.487 [km] chinh thire di vao hoat dong. Cong trinh nay khong chi c6 y nghia ch1en
lugc trong viée két ndi cac hé théng dién khu vuc thanh mot hé thong thong nhat, ma con la t1en
dé k¥ thuat — van hanh cho qua trinh hinh thanh luéi dién truyén tai siéu cao 4p mang tam qudc
gia. Trong nhiimg nam tiép theo, hé théng nay tiép tuc dugc mo rong voi cac mach 2, mach 3 va
mach 4, gop phan nang cao kha nang truyén tai cong sut lon, tang cuong lién két ving, dong
thoi cai thién tinh 6n dinh va linh hoat ctia hé thong dién qudc gia.

Theo thong ké cta cong ty Truyén tai dién Qudc gia (EVNNPT), dén nim 2024, tong
chiéu dai luéi truyén tai dat khoang 25.236 [km], trong d6 ¢6 7.996 [km] dudng day 500kV va
17.240 [km] luéi dién 220/110kV. V&i quy mo ndy, Viét Nam dugc xép vao nhom cac qubc gia
co hé thong truyén tai dién 1on nhét khu vue bong Nam A.

Trong giai doan tir 2021 dén 2030, tam nhin dén niam 2050, dinh huong phat trién ludi
truyen tai duoc cu thé hoa trong Quy hoach dién VIII. Theo d6, Viét Nam sé tiép tuc day manh
dau tu Xay dung ludi dién truyén tai hién dai, dong b9, co kha nang tich hop cao cac nguon nang
luong tai tao nhu dién gio, dién mat troi, dam bao yéu cau vé an ninh nang lugng quéc gia, hd
trg muc tiéu chuyén doi niang lwong xanh va phat trién bén viing.

1.1.2. Su phat trién caa lwéi dién truyén tai Viét Nam.

Hé thong truyén tai dién quoc gia déng vai tro then chdt trong viéc dam bao an ninh néng
luong va thuc day phat trién kinh t& — xa hoi ctia Viét Nam, thong qua chirc nang truyén tai dién
nang tir cic trung tim phat dién dén cac khu vuc phu tai trén pham vi toan quéc.
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

Mang lué6i truyén tai dugc t6 chirc theo ciu tric ba cap dién ap chinh: siéu cao ap (500kV),
cao ap (220kV) va trung ap (110kV), két hop v6i hé théng ha ap nhim dap tmg nhu cau dién
cua cac phu tai.

e Ludi siéu cao dp 500kV: Pugc dua vao van hanh lan dau ndm 1994 v6i tuyén Hoa Binh —
Phu Lam, ludi 500kV hién nay dong vai tro 1a truc xuong song ctia hé thong dién qudc gia.
Vi ba mach song song trai dai theo tryc Bic — Nam, hé théng nay cho phép truyen tai dién
nang cong suat 1on gitra cac vung mién, gop phan dam bao can bang cung — cau dién ning.
Trong bbi canh syr phat trién nhanh chong ctia cic ngudn ning luong tai tao va nhiét dién tai
mién Trung va mién Nam, ludi 500kV giir vai tro quan trong trong viéc giai toa cong sudt
va nang cao d¢ tin cay van hanh. Trong Quy hoach dién VIII, luéi 500kV t1ep tuc duoc
khang dinh gitr vai trd huyét mach trong lién két giita cac ving mién va trao ddi dién ning
v6i cac nudc lang giéng.

o Luéi cao dp 220kV: Luéi dién 220kV déng vai tro 13 ting truyén tai trung gian, truyén tai
dién nang tir cic tram bién ap 500/220kV dén cac trung tAm phu tai cAp ving va dia phuong.
Trong Quy hoach phat trién dién luc quéc gia giai doan 2021-2030 (Quy hoach Dién VIII),
hé théng 220kV dugc dinh hudng md rong thém khoang 16.285 [km] duong day, dong thoi
hién dai hoa cac tram bién ap voi cong nghé GIS, ty dong hoa va thiét ké linh hoat nham
ting cudng do on dinh, kha ning diéu hanh va van hanh an toan hé théng.

* Luditrung va ha ap (110kV tro xuong): Ludi dién 110kV va hé thong phan phdi ha ap dong
vai tro két ndi truc tiép voi cac phu tai dan dung, thuong mai va cong nghiép. Ludi dién
110kV dam nhan chtrc ning chuyén tlep dién nang tur cac tram 220/110kV den cac phu tai
16n va tram phan phéi khu vuc. Trong bdi canh phat trién nhanh ciia cac nguon nang luong
tai tao, dac biét 1a dién mat troi va dién gio, nhiéu nha may duoc dau ndi vao ludi 110 —
220kV. Diéu nay tao ra ap lyc dang ké 1én ludi phan phdi, dic biét & cac khu vye mién Trung
va mién Nam — noi tip trung phan 16n cac du an ning luong tai tao.

Tuy da duoc md rong, ha ting truyén tai van con yéu 50 V01 toc do gia tang cong sut
ngudn mai, dan dén viéce tich hop ning luong tai tao va cac ngudn dién méi gip nhiéu kho khan.

a) Thdch thire déi véi lwdi dién truyén tai Viét Nam
e Phdn bé nguén dién va phu tdi:

Nguén dién va nhu ciu phu tai cua Viét Nam phan bd khong déng déu manh giira cac
ving. Mién Bic tap trung nhiéu ngudn thiy dién va nhiét dién than, mién Trung va Tay Nguyén
co thuy dién va nguodn nang luong tai tao nhu dién gio, dién mat troi doi dao, trong khi mién
Nam tap trung nhiéu nhiét dién khi, dién than va dién g16 ngoai khoi.

Dic biét, nhu cau dién cao diém tap trung tai cac trung tdm kinh té 16n nhu Ha Nbi va
TP.H6 Chi Minh. Cu thé, dén cubi nam 2023, tong cong suét dit ctia hé thdng mién Béc khoang
28.614 [MW] voi cong sut phu tai cuc dai 23.568 [MW], gan nhu khong con du phong nguon,
trong khi mién Trung va mién Nam c6 tong cong sudt dat lan luot 16.802 [MW] va 35.140
[MW], vurot xa mirc dinh phu tai tuong Gng (4.939 [MW] ¢ mién Trung, 19.702 [MW] ¢ mién
Nam).

Tur d6 cho thidy mién Bic co ban ludn vén hanh ¢ mure gan cong suat tdi da, phu thugc
16n vao ngudn nhap khau va phai nhan dién truyen tai tir mién Trung. Mat khac, mién Trung va
mién Nam c6 du thira ngudn 16n so véi nhu cau nodi ving.

SVTH : Nguyén Ding Thanh - Nguyén Dinh Dirc - Lé Vin Nam GVHD: PGS.TS. Ngb Van Dudng
CBHD: ThS. Nguyen Duy Diing
Trang 2



Tinh todn, danh gid anh hwéng cia cdac nha mdy thiy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

So sanh céng suat dat va phu tai cwc dai theo tirng mién (2023)
40,000
35,140
35,000
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N -

Mién Béc Mién Trung Mién Nam
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W COng sudt d&t (MW)  m Phuy tai cuc dai (MW)

Hinh 1.1 Biéu do so sanh cong suat dat va phu tdi cuc dai theo tung mién (2023)

o Mt can déi giita toc dg phdt trién nguon va ludi dién truyén tai:

Phat trién nhanh cta phu tai va nguén tai tao dit ra thach thic 16n vé kha nang tai cua hé
thng truyén tai. Trong khi cac du 4n ngudn dién (ddc biét 1a dién mit troi) chi can tir 6 dén 12
thang dé hoan thanh, thi cac dy an duong day truyén tai thuong mat tir 3 dén 5 nam, gdy ra hién
tugng qua tai cuc bo va nghén mach trong giai toa cong suat. Nhitng diém nghén truyen tai da
xuat hién rd khi hang loat nha may nang luong tai tao nbi vao ludi trong vai nim gan day. Tai
mién Nam, du phu tai lién tuc ting, hé théng da phai van hanh tai cao lién tuc, va nhiéu duong
day 220/110 kV lién quan khong du kha nang giai toa cong suét clia cac khu nha may nang lugng
tai tao tap trung. Tlnh trang tuong tu cling xay ra ¢ mot s0 khu vuc mién Trung va Tay Nguyen
khi nguon cong suat cao ma ludi phan phdi va truyén tai chua kip theo kip. Diéu nay khién ha
tang truyén tai hién nay chua theo kip duoc toc d6 ting cong suat nguon (nhit 13 ning luong tai
tao) — mot nguy co tiém an gay tac nghén hé thong va 1am ting ton that dién ning.

b) Dinh hwéng phdt trién theo Quy hoach dién VIIT

De giai quyet nhing van d& trén, Quy hoach Bién VIII da xac dinh rd cac dinh huong
phat trién ludi truyén tai giai doan 20212030, tim nhin dén nam 2050. Cu thé:

(1) Nang gap d6i tong chiéu dai duong day 500 kV va 220 kV vao nam 2030.

(2) Pau tu hién dai hoa ludi truyén tai voi cong nghé tram GIS, thiét bj bu tinh
(STATCOM, SVC), va truyen tai dién mot chiéu siéu cao 4p (HVDC) dé nang cao kha ning
truyén tai va giam ton that dién nang trén ludi dién.

(3) Pam bao phat trién dong bo gilta ngudn va ludi, dic biét 1a cac khu vuce cd ngudn
nang luong tai tao tap trung.

(4) Thiic day két ndi ludi dién qudc té nham ting cudng do tin cay va tdi uu hoa van hanh
hé thong dién.
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

Téng thé, hé thong truyén tai dién Viét Nam dang chuyén minh theo hudng hién dai hoa
va tich hop sau rong, hudng té1 myc ti€u phat trién bén virng, dam bao an ninh nang lugng, ho
trg qué trinh chuyén dich nang lugng va gidm phat thai khi nha kinh trong dai han. [1]

1.2. Tong quan vé lwéi dién 110kV khu vie mién Trung — Viét Nam.
1.2.1. Giéi thi¢u hi¢n trang hréi dién 110KV mién Trung.

Mién Trung Viét Nam c6 dia hinh trai dai, phirc tap nén lu6i dién 110kV dong vai tro
quan trong trong viéc phan phéi dién va dau ndi cac ngudn dién nho. Sau khi Tong cong ty
Truyén tai dién Quoc gia (EVNNPT) thanh 1ap nam 2008, luéi 110kV mién Trung do Tong cong
ty Dién lyc mién Trung (EVNCPC) quén 1y, bao phu 13 tinh/thanh tir Quang Binh dén Binh
Thuan.

~ Luodidién 110kV mién Trung dam bao cung qép dién 6n dinh cho phy tai va giai téa cong
suat nguon dién khu vuc. Tinh dén nam 2024, hé thong gom:

. 169 tram bién ap 110kV
. Téng dung luong khoang 9.296 [MVA]
. Téng chiéu dai dudng day khoang 5.700 [km].
So d6 ludi dién 110kV khu vuc mién Trung Viét Nam nhu Hinh 1.2
1.2.2. Pic diém lwéi dién 110KV mién Trung.

Do dia hinh ddi nai phurc tap va thoi tiét khic nghiét, viéc xay dung va van hanh ludi dién
110kV gap nhiéu kho khan, dac biét la cac duong day dau n01 nguon thuy dién. Ludi dign 110kV
mién Trung co két n6i ca mach vong va mach don, mot s6 mach don duoc lap dat duong day
kép dé tang kha niang truyén tai cong suit, giam ton that cling nhu ting d tin cdy cung cap dién.

Puong diy 110kV c6 nhiém vu truyén tai cong sudt tir cac ngudn dién trong ving dén
tram bién ap phu tai, hoac truyén cong suat gilta cac tram 220kV, 500kV phuc vu nhu cau tai
khu vuc va lién vung.

Trong ndm 2024, cac ngudn dién mat troi, gié va thiy dién phat cao da giy day hoic qua
tai cho nhiéu duong day 110kV tai Binh Dinh, Phi1 Yén, Khanh Hoa, Gia Lai, Dak Lak. Mot s6
duong day thuong xuyén mang tai trén 80%, nhu: 172/T110 Pong Lam — 172/T110 Hué 2,
172/T110 Ban Pao Cam Ranh - 172/NMPMT KN Cam Lam, 173/T110 Pon Pho - 172/T110
An Khé, va nhiéu duong day khac. Ngoai ra, hai may bién ap 110kV T110 Hoa Pha va T110
Thép Hoa Phat thuong xuyén qua tai do phu tai cong nghiép cao.

1.2.3. Phén tich d4nh gia wu, nhwoc diém cia lréi dién 110kV Mién Trung

1.2.3.1. Uu diém

. Xét vé mat dia ly: Mién Trung nam giira hai hé théng dién mién Bic va mién Nam, thuan
loi tiép nhén da dang ngudn dién (thuy dién, nhiét dién, nang luong tai tao), gitip tang tinh 0 on
dinh ngudn cung. Su khac biét vé muia mua - mua kho gitta duyén hai va Tay Nguyén hd tro can
bang phu tai giita cac khu vuec.

. Xét vé cdu tric lwéi dién: Ludi 110kV duge thiét ké véi cau tric mach vong, cho phép
chuyén tai linh hoat khi mot duong day hodc tram bién ap (TBA)gap su cb, dap Gmg tiéu chi N-
1. Hién c6 134 TBA 110kV (7.132 [MVA]), 4.000 [km] dudng day 110kV, 30.000 [km] trung
ap, 29.775 TBA phan phéi (6.757 [MVAY]), cip dién cho khoang 4,4 triéu khach hang.

Nhiéu TBA 110kV duoc tich hop hé théng SCADA, diéu khién tir xa, va camera gidm
sat. Cac TBA khong nguoi truc giup tiét kiém chi phi van hanh va nang cao hiéu qua lao dong.
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Tinh todn, danh gia anh hwong cua cac nha may thiy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

He¢ théng bao dudng dya trén tinh  trang thiét bi (CBM) va phan mém PMIS cho phép giam sat
thoi gian thuc, giam nguy co su ¢b va toi vu hoa bao tri.

Ludi hd tro ddu ndi cac nguon dién gid, dién mat tro1 (Ninh Thuan, Binh Thuan) vao hé
thong dién quoc gia. Pap ting nhu cau dién cho ca do thi 16n (Pa Nang, Hu€) va khu vyc nong
thon, thuc day phat trién kinh té - xa hoi.

1.2.3.2. Nhuoc diém

. Xét theo diéu kién ty nhién: Dia hinh hep, kéo dai, nhiéu d6i nti va ving cao nguyén lam
tang chi phi Xay dung, van hanh. Bao, 1ii lut, va gié manh gy ra cac sy co nhu dut day, sat 1&
coOt dién, hodc ngap lut TBA.

Nhiét d6 cao trong mua kho ¢ cac tinh nhu Binh Thuén, Ninh Thuan lam tang nguy co
qua tai thiét bi. Vai tong chiéu dai duong day khoang 4.000 km, nén truyén tai xa, nhit 1 vé
mién nii, dan toi ton that dién ning cao.

. Xét vé ddc diém nguon dién: Tap trung ngudn thuy dién, dién gio, dién mat troi tai Binh
Dinh, Phu Yén, Khanh Hoa, Ninh Thuén gay qua tai cuc by duong day, TBA 110kV. Nguén dién
tai tao phu thudc thoi tiét, cong suit thay doi that thuong, gay kho khin cho diéu do, du bao va
diéu chinh tan s6 hé thong.

Song hai tir inverter dién mat troi, dién gio lam nong thiét bi, anh huong role bao v¢.
Cong suat ngugc tir dién mat troi 4p mai gay sai léch di€u chinh tan s6 h¢ thong (F81), khong
dap ung yéu cau cat tai khi dién ap thap.
. Xét vé tinh chdt phy tdi:

D6 thi phuy tai hang ngay c6 do déc cao, v6i chénh léch 16n gitra cong suét cyuc dai va cuc
tiéu, budc phai huy dong thém ngudn dé dap tng dinh tai, dan dén lang phi chi phi dau tu.
Phuy tai tap trung tai cac do thi 16n (Da Ning, Hué) va khu cong nghiép, trong khi cac khu vuc
nong thon va mlen nai c6 mat do thap, gy qua dién ap & mot s6 khu vuc, qua tai duong day,
TBA, va ting ton that dién ning

Mot sb phu tai chi dugc cdp dién tir mot dudng day hodc mot TBA, 1am giam do tin cay
khi x4y ra su c0, dac biét ¢ cac khu vuc nong thon hoac mién nui.

1.3.  Giéi thi¢u cic nha may thiy dién khu vie mién Trung
1.3.1. Pic diém chung

Mién Trung c6 dia hinh doi nti va hé thong song ngoi day déc, thuén loi cho phat trién
thuy dién. Tuy nhién, khi hdu khac nghiét va dia hinh phtc tap gay nhiéu khé khan cho xay dung
va van hanh cac cong trinh.

Hién khu vuc c6 khoang 220 Nha may Thuy dién voi téng cong suat lap dit khoang 7.781
MW, chu yéu phan bo tai cac luu vuc song, sudi ving doi nai va vung sau vung xa thude cac
tinh mién Trung va Tay Nguyén, nhu trén hé thong song Rao Trang, B, Hitu Trach (Thira Thién
Hué), subi Pik Re (Kon Tum, Quang Ngii), song Dak Srong, Dak Bla (Gia Lai, Kon Tum), v.v.

Cac Nha may thuy dién nho gop phan dang ké vao viéc cung cap dién cho khu vyc nong
thon, mién nui, giam tai cho ludi dién truyén tai chinh va ning cao an ninh nang lugng cyc bo.
Tuy nhién, sy phu thudc vao diéu kién thiy vin ty nhién lam ngudn phat bién dong, giy kho
khin trong cong tac diéu do, du bao cong suit va diéu chinh tan sé hé thong.

SVTH : Nguyén Ding Thanh - Nguyén Dinh Dirc - Lé Vin Nam GVHD: PGS.TS. Ngb Van Dudng
CBHD: ThS. Nguyen Duy Diing
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1.3.2.

b)

d)

Tinh todn, danh gid anh hwéng ciia cdac nha mdy thiy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

Gio6i thiéu mot s6 nha may thiiy dién khu vue Bic mién Trung.
Nha may Thuy dién Rao Trang 3

Vi tri: Xy dung trén song Rao Trang
thugc xa Phong Xuéan, huyén Phong
Dién, tinh Thira Thién Hué

Cong sut 1ap may: 13 [MW]

S6 t6 may: 2

Két ndi vao ludi dién quoc gia thong qua L,
tram bién ap 110kV tai xa Phong Xuéan ‘
) Hinh 1. 3 Hinh anh Nha mdy
Thuy dién Rao Trang 3

Nha may Thuy dién Rao Trang 4

Vi tri: Xy dyng trén song Rao Trang
thudc xa Phong Xuan, huyén Phong bién,
tinh Thira Thién Hué

Cong suat lap may: 14 [MW]

S6 to may: 2

Két ndi vao ludi dién qudc gia thong qua
tram bién ap 110kV tai xa Phong Xuan

Hinh 1.4 Hinh anh Nha may
Thuy dién Rao Trang 4

Nha may Thuy dién Alin Bl

Vi tri: song Rao Tring thudc xd Hong
Van, huyén A Ludi, tinh Thira Thién Hué
Cong suit 1ap may: 46 [MW]

S6 t6 may: 2

Két ndi vao ludi dién qudc gia thong qua
tram bién ap 110KV tai huyén A Luéi

Hinh 1.5. Hinh anh Nha may
Thuy dién Alin Bl

Nha may Thuy dién Alin B2

Vi tri: X4 Phong Xuén, huyén Phong Dién,
tinh Thira Thién Hué

Cong suit lip may: 20[MW]

S6 to may: 2 =
Két ndi vao ludi dién qudc gia thong qua St
tram bién ap 110kV tai xa Phong Xuan

Hinh 1.6 Hinh anh Nha may Thuy dién Alin B2

SVTH
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Tinh todn, danh gid anh hwéng ciia cdac nha mdy thiy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

e) Nha mdy Thiy dién Huong Pién
e Vi tri: Xay dung trén song B6 tai phuong &
Huong Van, thi xa Huong Tra, tinh Thira
Thién Hué€, cach thanh pho Hué khoang 17
Km vé phia tay theo dugmg chim bay. : ;‘T..L!;ll LA “ ,
o (Cong suat lap may: 81[MW] ‘ \ ﬂ‘lﬂ ll! .“r ’
e SHtH may: 3 AN
e Két ndi vao ludi dién qubc gia thong qua ‘.ﬁ."
tram bién ap 110kV tai thi xi Huong Tra SRS
Hinh 1.7 Hinh anh Nha may Thuy dién
H Nha may Thiy dién Binh Pién Hurong Dién
e Vi tri: Xay dung trén Song Hiru Trach la
mdt nhanh ciia Song Huong nam trén dia
ban thudc x3 Binh Dién, huyén Huong Tra,
tinh Thira Thién Hué
o (Cong suat lap may: 44[MW]
e S t0 may: 2
o Két ndi vao ludi dién qudc gia thong qua
tram bién ap 110kV tai thi xa Huong Tra %
Hinh 1.8 Hinh anh Nha may
Thity dién Binh Pién
1.3.3. Gi6i thi¢u mot sé6 nha may thiy dién khu vee Trung mién Trung
a) Nha may T huy dién Dak Re , o
e Vi tri: suoi bdk Re ¢ vung dat xa Hicu,
huyén Kon Plong, tinh Kon Tum va xa Ba
Xa, huyén Ba To, tinh Quang Ngai.
e (Cong suit lap dat: 60MW
e S 10 may: 2
e DAu nbi: Piu ndi véi ludi dién 110kV
thong qua 2 may bién ap v6i cong suat mdi
may 40 MVA
Hinh 1.9 Hinh anh Nha may Thuy dién Dak Re
b) Nha may Thuy dién Dak Re 2
e Vi tri: 1a mot thuy dién nho duoc Xay dung tai xa Ba Xa, huyén Ba To, tinh Quang Ngai.
e (Cong suat lap dat: I0OMW
e SO td may: 2
e Diu ndi: Cong suat nha may duogc truyén di tir 2 t6 may phat téi may bién ap cong suét
14MVA thong qua dudng day don rdi truyén téi thanh cai 110kV cta tram 110kV Nha
may Thuy di¢n Dak Re
SVTH : Nguyén Pang Thanh - Nguyén Dinh Dic - Lé Van Nam GVHD: PGS.TS. Ngé Vin Dudng
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d)

Tinh todn, danh gid anh hwéng cia cdac nha mdy thiy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

Nha may Thuy dién Vinh Son

Vi tri: Tai xa Vinh Son, huyén Vinh
Thanh, tinh Binh Dinh.

Cong suat lap dat: 66MW

S6 t6 may: 2

Déu nbi: Dau ndi véi ludi dién 110kV
thong qua 2 may bién ap c6 cong suat
moi may 42MVA.

Hinh 1.10 Hinh anh Nha may Thuy dién
Vinh Son

Nha may Thuy dién Vinh Son 5

Vi tri: Nam trén dia ban x3 Vinh Kim, huyén Vinh Thanh, tinh Binh Dinh.

Cong suat lap dat: 28MW

S6 t6 may: 2

Dau ndi: Pau ndi v6i ludi dién 110kV thong qua 2 MBA véi cong suat mdi may 20MVA.
Nha may van hanh theo Quy trinh van hanh lién ho chira

Nha may Thuy dién Tra Xom

Vi tri: thuoc xa Vinh Son, huyén Vinh
Thanh, tinh Binh Dinh.

Cong suit lap dat: 20MW

S6 t6 may: 2

Déu ndi: Pau néi vao lusi dién 110kV
thong qua 2 mau bién ap voi cong suét
mdi may 12,5MVA.

Tra Xom

Nha may Thuy dién Ken Lut Hg

Vi tri: Xay dung trén sudi bak Lot, xa
Vinh Hdo, huyén Vinh Thanh, tinh Binh
Dinh.

Cong suit lap dat: 6MW

S6 t6 may: 2

Pau ndi: Pau ndi vao ludi 110kV thong
qua 1 may bién ap co cong suit SMVA.

Hinh 1.12 Hinh anh Nha may Thuy dién
Ken Lut Ha

SVTH
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Tinh todn, danh gid anh hwéng ciia cdac nha mdy thiy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

2) Nha may Thuy dién Dak Srong
e Vi tri: thi tran Kong Chro, huyén Kéng
Chro, tinh Gia Lai.
o Cong suat lap dat: 1ISMW
e S t6 may: 3
e Déu ndi: Pu nbi vao ludi dién 110kV
qudc gia thong qua tram 110kV An Khé

Hinh 1.13 Hinh anh Nha may Thuy dién
Dak Srong
h) Nha may Thuy dién Dak Srong 2
e Vitri: xa Mang Yang, huyén Kong Chro,
tinh Gia Lai.
e (Cong suit lap dat: 24MW
o SO tomay: 3
e Déiu ndi: Pau ndi vao ludi dién 110kV
qudc gia thong qua tram 110kV An Khé

Hinh 1.14 Hinh anh Nha may Thuy dién
Dak Srong 2

i) Nha may Thuy dién Pak Srong 24
e Vi tri: x8 Mang Yang, huyén Kong
Chro, tinh Gia Lai.
e (Cong suét lap dat: 1S[MW]
e S t6 may: 3
e DAu ndi: Pau ndi vao ludi dién 110kV |
qudc gia thong qua tram 110kV An Khé

Hinh 1.15 Hinh anh Nha may Thuy dién
Dak Srong 24
1.3.4. Gi6i thiéu mdt s6 nha may thiy dién khu viee Nam mién Trung.
a)  Nha may Thuy dién Dak Poa
e Vi tri: Nhanh song Ia Krom, huy¢n Dak
DPoa, tinh Gia Lai
e (Cong suit lip may: 14[MW]
e S t6 may: 02
e Kétndi vao luéi dién qudc gia thong qua
tram bién ap 110kV tai huy¢én Dak Poa

Hinh 1.16 Hinh anh Nha may Thuy dién Dak Poa

SVTH : Nguyén Pang Thanh - Nguyén Dinh Pirc - Lé Van Nam GVHD: PGS.TS. Ngo Vin Dudng
CBHD: ThS. Nguyén Duy Diing
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Tinh todn, danh gid anh hwéng ciia cdac nha mdy thiy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

b) Nha may Thuy dién Dak Bla
o Vi tri: ndm trén song Pak Bla, thudc dia
phan xi Yang Bic, huyén Dak To
« Cong suét lap may: 27[MW]
« S6t6 may: 02
« Kétndi vao ludi dién qudc gia thong qua
tram bién ap 110kV

-]
Hinh 1.17 Hinh anh Nha mady Thuy dién
Dak Bla

c) Nha may Thuy dién Dak Bla 1
o Vitri: xa Dak T Ra va xd Pik Rudng,
huyén Kon Ray.
« Cong suét lap may: 15[MW]
e S t6 may: 02
« Kétndi vao ludi dién qudc gia thong qua
tram bién ap 110kV tai huyén Kon Riy.

R0 Thiwst TH ¥

Hinh 1.18 Hinh anh Nha may Thuy dién
Dak Bla 1

d) Nha may Thuy dién Dak Ne

e Vi tri: nim trén song Pik Ne 13 mot nhanh
cua song Dak Bla, thuc phﬁn thuong luu
cua song Sé San.

« Cong suit lap may: 8,1[MW]

o S t0 may: 03

« Két ndi vao ludi dién qudc gia thong qua
tram bién ap 110kV

Hinh 1.19 Hinh anh Nha may Thuy dién
Dak Ne

e) Nha may Thuy dién Dak Lo
e Vi tri: trén song Pak Lo trén ving dat xa £ w /
Ngok Tem huyén Kon Plong tinh Kon Tum —" ’4‘ =
e (Cong suat lap may: 22[MW] ar

e S6t6 may: 02
e Két ndi vao ludi dién quéc gia thong qua

tram bién ap 110kV 1

Hinh 1.20 Hinh anh Nha may Thuy dién
Dak Lo

SVTH : Nguyén Pang Thanh - Nguyén Dinh Pirc - Lé Van Nam GVHD: PGS.TS. Ng6 Vin Dudng
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f)

2

h)

Tinh todn, danh gid anh hwéng ciia cdac nha mdy thiy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

Nha may Thuy dién Pleikrong
Vi tri: tai xa Sa Binh, huyén Sa
Thay, tinh Kontum
Cong suat lap may: 100[MW]
S6 t6 may: 02
Két n6i vao ludi dién qudc gia thong
qua tram bién ap 110kV

I

Hinh 1.21 Hinh anh Nha may Thuy dién
Pleikrong

Nha may Thuy dién Dak Psi 5

Vi tri: trén song Dék Psi, thudc dia
ban xa bak Pxi, huyén Dak Ha, tinh
Kon Tum.

Cong sut lip may: 10[MW]

S6 t6 may: 02

Két ndi vao ludi dién qubc gia thong
qua tram bién ap 110kV

Hinh 1.22 Hinh anh Nha may Thuy dién
Dak Psi 5

Nha may Thuy dién Pak Psi 1

Vi tri: trén dong Dak Psi thugc Huyén
Tu Mo Rong, Tinh Kon Tum

Cong suit lip may: 12[MW]

S6 t6 may: 02

Két nbi vao ludi dién qudc gia thong '
qua tram bién ap 110kV

Hinh 1.23 Hinh anh Nha may Thuy dién
Dak Psi 1

Nha may Thuy dién Dak Psi 2

Vi tri: tai xa Té Xang, thuoc Huyén Tu Mo Rong, Tinh Kon Tum
Cong suit lap may: 6[MW]

S6 t6 may: 02

Két ndi vao ludi dién qudc gia thong qua tram bién ap 110kV

SVTH
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)

k)

D

Nha may Thuy dién Thuong Ddak Psi

Tinh todn, danh gid anh hwéng ciia cdac nha mdy thiy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

Nha may Thuy dién Dak Psi 4 “w
Vi tri: sudi DakPsi, xa Dik Pxi, huyén

bak Ha va xa bak Ha, huyén Tu Mo

Rong tinh Kon Tum 1a bac thang dudi
thuy dién DakPsi 3.

Cong suat lip may: 30[MW]

S6 t6 may: 03

Két ndi vao ludi dién qudc gia thong
qua tram bién ap 110kV

: »

= e B .
sk Ay THLY SIS BAR P

Hinh 1.24 Hinh anh Nha may Thuy dién
Dak Psi 4

Nha may Thuy dién Dak Psi 3

Vi tri: duoc thiét ké Xay dung trén subi
PikPsi, day 1a nhanh séng cép I cua
song Krong Poko thudc dia phan xa
bak Pxi, huyén Bak Ha va xa Tu Mo
Rong, huyén Tu Mo Rong tinh Kon
Tum Ia bac thang thuy dién thir 3 ctia
subi DakPsi.

Cong sut lap may: 15[MW]

S6 t6 may: 03

Lién két voi HTD Qudc gia qua

duong day 16 kép dién ap 22kV tur

Nha may Pik Psi 3 ¢én May bién

ap 110/22/11kV Tram bién 4p Nha may Thuy dién DakPsi 4.

Hinh 1.25 Hinh anh Nha may Thuy dién
Dak Psi 3

Vi tri: xa Bak Pxi, huyén Dak Ha va xa
Ngoc Yéu, huyén Tu Mo Rong, tinh
Kon Tum.

Cong suit lip may: 6,6]MW]

S6 t6 may: 02

Lién két v6i luéi dién Qudc gia qua
duong day 22kV thudc xuat tuyén 471
tram bién ap 110k V.

Hinh 1.26 Hinh anh Nha may Thuy dién
Thuong DPak Psi

SVTH : Nguyén Pang Thanh - Nguyén Dinh Pirc - Lé Van Nam GVHD: PGS.TS. Ngb Vin Dudng
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p)

Tinh todn, danh gid anh hwéng ciia cdac nha mdy thiy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

Nha may Thuy dién Pak Psi 2B

Vi tri: xa Van Xuo6i va xa Tu Mo Rong,
huyén Tu Mo Rong

Cong suat lap may: 14[]MW]

S6 t6 may: 02

Két n6i vao ludi dién qubc gia thong
qua tram bién ap 110kV

Hinh 1.27 Hinh anh Nha may Thuy dién
Dak Psi 2B

Nha may Thuy dién Pleikan

Vi tri: trén dia ban thi tran Plei Kan, xa
Pik Nong, huyén Ngoc Hoi, tinh Kon
Tum.

Cong suat lap may: 17[MW]

S6 t6 may: 02

Két ndi vao ludi dién qudc gia thong qua
tram bién ap 110kV

Nha may Thuy dién Dak Po Ko

Vi tri: xa Tan Canh, huyén Dak To, tinh
Kon Tum.

Cong sut lip may: 16,5[MW]

S6 t6 may: 02

Két ndi vao luéi dién qudc gia thong qua
tram bién ap 110kV

Hinh 1.29 Hinh anh Nha mdy Thuy dién ]
Dak Po Ko

Nha may Thuy dién H Mun
Vi tri: trén séng A Yun, xa Bar Maih,
huyén Chu Sé€ va xa b€ Ar, huyén Mang
Yang.
Cong suit lap may: 16,2[MW]
S6 t6 may: 02
Két ndi vao ludi dién qudc gia thong qua
tram bién ap 110kV

i Be i 3
Hinh 1.30 Hinh anh Nha may Thuy dién
H’Mun
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Tinh todn, danh gid anh hwéng ciia cdac nha mdy thiy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

q) Nha may Thuy dién Ayun Thuong 14

e Vitri: trén song A Yun, xa Lo Pang,
huyén Mang Yang. va xa H’Nol, huyén
bak Poa

« Cong suat lap may: 12[MW]

o S t0 may: 03

« Kétndi vao ludi dién qudc gia thong qua
tram bién ap 110kV

Hinh 1.31 Hinh anh Nha mady Thuy dién
Ayun Thuwong 14

r) Nha may Thuy dién Dak Srong 34
o Vi tri: xa Rsuom, huyén Krong Pa, tinh
Gia Lai.
« Cong suat lap may: 10,2[MW]
o S t0 may: 03
« Két ndi vao ludi dién qudc gia thong qua
tram bién ap 110kV Ayun Pa

Hinh 1.32 Hinh anh Nha may Thuy dién
Dak Srong 34

s) Nha may Thuy dién Dak Srong 3B
e Vi tri: dudi chan déo T6 Na, Huyén
Krong Pa, Tinh Gia Lai.
« Cong suit lap may: 19,5[MW]
o S6t6 may: 03
« Két ndi vao ludi dién qudc gia thong qua
tram bién 4p 110kV Ayun Pa

Hmh 1.33 Hinh anh Nha may Thuy dién
Dak Srong 3

1.4.  Gi6i thiéu cac nha may dién mit troi khu vire mién Trung
1.4.1. Pic diém chung

Mién Trung c6 tiém nang lon vé nang luong mat troi nho cudng dd birc xa cao, thudn loi
cho phat trién cac du an dién mit troi quy mé 16n va vira, gop phan da dang hoa co ciu ngudn
phat va tdng cuong an ninh nang lugng.

SVTH : Nguyén Pang Thanh - Nguyén Dinh Pirc - Lé Van Nam GVHD: PGS.TS. Ng6 Vin Dudng
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Tinh todn, danh gid anh hwéng ciia cdac nha mdy thiy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

Hién khu vuc c6 42 nha may dién mat troi v6i tong cong suat lap dat khoang 2.078[MW],

chu yéu tap trung tai cac tinh nhu ng"mg Binh, Quang Tri, Binh Dinh, Phu Yén, Khanh Hoa,
Gia Lai. Cong suat cac nha may chu yéu dau ndi Ién ludi 110kV.

Ngudn dién mat troi dong vai trd quan trong trong cung cip nang lugng sach, nhung do

phu thudc thoi tiét nén cong suat phat bién dong, gy thach thire cho cong tic van hanh va diéu

d6 hé thong dién.
1.4.2. Giéi thiéu mét s6 nha may dién mit troi khu viee Bac mién Trung
a) Nha may Dién mat troi Dohwa Lé Thuy

e Vitri: huyén L¢ Thuy, tinh Quang Binh,
cu thé trén dja ban x Ngu Thuy Bic va
x3 Hung Thity. La mot phan ciia T hop
Duy 4n dién nang luong tai tao Dohwa

e (Cong suit lap dit (peak): 49,5[MWp]

e Nha méay dau ndi vao ludi dién 110kV
thong qua mot tram bién ap nang ap
22/110kV méi (cong sudt may bién ap
la 63 MVA) dugc Xay dung riéng cho du Hinh 1.34 Hinh anh Nha mady Dién mat troi
an va duoc ddu ndi voi Tram bién ap Dohwa Lé Thiiy
110kV Cam Lién.

b) Nha may Dién mat troi Gio Thanh 1

e Vi tri: xd Gio Hai, huyén Gio Linh, tinh Quang Tri, ndm tai vi tri c6 tiém ning 16n vé
nang lugng mat troi, cach thi tran Gio Linh 8 Km vé phia BPong Nam, cach thi trin Cura
Viét 2 Km vé phia Bic, cach trung tim Thanh phd Pong Ha 15 Km vé phia Pong Bic.

e (Cong suét lap dat (peak): S0[MWp]

e Nha may déu ndi qua mét tram bién ap 22/110kV chung dugc Cong ty C6 phan Tu
van Xay dung Dién 2 (PECC2) Xay dung cho ca Gio Thanh 1 va Gio Thanh 2 rdi
duogc dau ndi vao tram 110kV Quan Ngang dé lién két voi hé thdng dién.

Hinh 1.35 Hinh anh Nha may Dién mat troi Gio Thanh 1
SVTH : Nguyén Pang Thanh - Nguyén Dinh Pirc - Lé Van Nam GVHD: PGS.TS. Ngb Vin Dudng
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d)

Tinh todn, danh gid anh hwéng ciia cdac nha mdy thiy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

Nha may Dién mat troi Gio Thanh 2
Vi tri: Xa Gio Thanh va xa Gio Hai,
huyén Gio Linh, tinh Quang Tri ( thudc
mot phﬁn du an trai rong sang dia ban
xa Gio Hai)

Cong suat lap dat (peak): S0[MWp]
Nha may dau ndi qua mot tram bién ap
22/110kV chung duoc Coéng ty Cb
phan Tu van Xiy dung Dién 2
(PECC2) Xay dung cho ca Gio Thanh Hinh 1.36 Hinh anh Nha may Dién mat troi
1 va Gio Thanh 2 réi dugc dau ndi vao Gio Thanh 2

tram 110kV Quéan Ngang dé lién két

v6i hé thong dién.

Nha may Dién mat troi LIG - Quang Tri
Vi tri: Xa Gio Thanh va xa Gio Hai,
huyén Gio Linh, tinh Quang Tri

Cong suit lap dat (peak): 49,5[MWp]
Pau nbi 1én ludi dién 110kV thong qua
tram bién ap 110kV (Xay dung méi tai
khu vuc du 4n) va duong day 110kV lién
két voi hé thong dién Quang Tri.

Hinh 1.37 Hinh anh Nha may Dién mat troi
LIG - Quang Tri

Nha mdy Dién mdt troi TTC Phong Dién

Vi tri: Thon My Hoa, xa Pién Ldc, huyén Phong Dién, tinh Thira Thién Hué
Cong suat lap dat (peak): 35,7 [MWp]

Pau ndi 1én ludi dién 110kV thong qua tram 110kV Phong Dién.

e =4
- - B S e
- .‘?" - ——
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Tinh todn, danh gid anh hwéng ciia cdac nha mdy thiy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

1.4.3. Gi6i thiéu mdt s6 nha may dién mit troi khu vue Trung mién Trung
a) Nha may dién mat troi My Hiép
e Vi tri: xa My Hiép, huyén Phu My, tinh
Binh Dinh.
e Cong suat lap dat (peak) : 50[MWp]
o Diu ndi: Cong suat ciia nha may thong qua
1 may bién ap 63 MVA va duong day don
dé truyén t6i thanh cai 110kV caa tram
bién ap 220kV Phu My.

b)  Nha mdy dién mat troi Pam Tra O B
e Vijtri: tai ddm Tra O, xa My Loi, huyén Phu
My, tinh Binh Dinh.
e (Cong suit lap dat (peak): S0[MWp]
e Diundi: Cong suit ciia nha may duogc truyén
t61 thanh cai 110kV ctia tram bién ap 110kV
Phu My dé hoa vao luéi dién qudc gia.

Hinh 1.40 Hinh anh Nha may Dién mat troi
Pam Tra O

c) Nha may dién mat troi Cat Hiép

e Vi tri: tai xa Cat Hié€p, huyén Phu Cat, tinh
Binh Dinh.

e (Cong suit lap dit (peak): 49,5[MWp]

e Diu nbi: Pién dugc san xuét tir nha may
dugc truyén thong qua duong diy kép t6i
thanh cai 110kV cta tram bién ap 110kV Phu
Cat dé hoa vao ludi dién quc gia.

A Y . Hinh 1.41 Hinh anh Nha may Dién mat troi
1.4.4. Gioi thiéu mot so0 nha may dién mat L ryn
.. : “x : : Cat Hiép
troi khu vaee Nam mién Trung
a) Nha may Dién mat troi Krong Pa 2
e Vitri: xa Chu Gu, huy¢n Krong Pa, tinh
Gia Lai
« Cong suat lap dit (peak): 49[MWp]
o Nha may d4u ndi vao ludi dién 110kV
thong qua mot tram bién ap nang ap
22/110kV méi.

Krong Pa 2
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Tinh todn, danh gid anh hwéng cia cdac nha mdy thiy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

b) Nha may Dién mat troi Krong Pa
e Vitri: xa Chu Gu, huyén Krong Pa,
tinh Gia Lai
« Cong suat lap dit (peak): 51[MWp]
o Nha may d4u ndi vao ludi dién 110kV
thong qua mot tram bién ap nang ap
22/110kV mdi.

Hinh 1.43 Hinh anh Nha may Dién mat troi
Krong Pa

1.5. Két Luin

Lué6i dién 110kV mién Trung c6 vai trd then chdt trong viéc truyén tai cong sudt tir cac
nha may thuy dién nho, dién mat troi két ndi v6i hé théng dién Viét Nam va phan phéi dén phu
tai dia phuong. Pong thoi, hé thdng nay két ndi linh hoat giita ludi truyén tai 220kV, 500kV véi
lu6i phan phdi 22kV, dam béo tinh 6n dinh va an toan van hanh.

Hién nay, luéi 110kV khu vuc mién Trung gdbm khoang 5.700 [km] dudng day va 169
tram bién 4p véi tong dung luong 9.296 [MVA]. Céc tuyén duong day dai nhung duoc thiét ké
mach vong hodc dudng day kép, gitp linh hoat chuyén tai, nang cao do tin cdy va chat luong
dién nang.

Mién Trung ¢ nhiéu ngudn thity dién nho cing cac du an dién mat troi cong suét 1on.
Tuy nhién, phuy tai khu vuc thap va phan bd khong déu, trong khi san luong ngudn thudng 10,
dan dén nhu ciu giai toa cong suat qua ludi dién 110kV cao.

Dic thi lugng mua tip trung trong thoi gian ngan va thity dién nho it dung tich ho chira
khién ngudn phat thuy dién bién dong theo mua. Pién mit trdi ciing chiu anh huong 16n béi thoi
tiét, gdy dao dong cong suit theo gio va ting ap luc cho cong tac diéu do ludi.

Vi vai tro két ndi, giai toa nguén nang luong 16n tir thuy dién va dién mat troi, vige trao
luu cong suat bién dong thuong xuyén dan t6i yéu cau cao vé diéu chinh cong suat tac dung P
va phan khang Q dé 6n dinh dién 4p va tin s6 cho ludi dién khu vuc.

Tt nhiing phan tich trén, viéc thyc hién dé tai: "Tinh toan, danh gia danh hudéng cia
cAc nha may thiy dién nhé, dién mit troi dén ché dd van hanh lwéi dién 110kV khu vue
mién Trung Viét Nam" 1 can thiét nhadm nhén dién céc ton tai va dé xuat cac giai phap nham
nang cao d¢ van hanh cho ludi dién 110kV khu vuc mién Trung.
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

CHUONG 2: CO SO TINH TOAN PHAN TiCH CHE PQ LAM VIEC CUA HE
THONG DIEN, BU CONG SUAT PHAN KHANG VA CAC PHAN MEM TiNH
TOAN

2.1. Céc ché dj van hanh cia hé théng dién
2.1.1. Ché d¢ 1am viéc binh thuong

Theo “Théng twr s6 05/2025/TT-BCT quy dinh hé thong truyén tai dién, phdn phoi dién
va do dém dién nang” do B cong thuong ban hanh thi hé théng dién ¢ ché d6 van hanh binh
thuong khi dap ung cac diéu kién sau:

1. Cong sut phat va phu tai ¢ trang thai can béng.

2. Khong thyc hién cit tai sy c6 dién.

3. Mirc mang tai cia duong day va may bién 4p trong ludi dién cao ap, siéu cao ap déu duéi
90% gia tri dinh muec.

4. Cac nha may dién va thiét bi dién khac van hanh trong dai thong s cho phép.

5. Tan s6 hé thong dién trong pham vi cho phép d6i voi ché do van hanh binh thuong. Tan
so danh dinh cua h¢ théng dién quoc gia Viét Nam 1a 50 Hz. Trong ché do véan hanh binh thuong,
tan s6 hé thong dién duoc phép dao dong trong pham vi + 0,2 Hz so véi tan sé danh dinh.

6. Dién 4p tai cac nut trén ludi dién cao ap, si€u cao ap trong pham vi cho phép theo quy
dinh. D0 1€ch dién &p van hanh cho phép trong ché d6 van hanh binh thuong:

a) Bg 1éch dién ap van hanh cho phép trén ludi dién 500kV so véi dién ap danh dinh 1a £ 5%.
b) B3 1€ch dién 4p van hanh cho phép trén ludi dién 220kV so voi dién ap danh dinh 1a + 10%
va -5%.

¢) Po 1éch dién ap van hanh cho phép tai thanh cai trén ludi dién phan phdi ciia Pon vi phan
phéi dién so voi dién ap danh dinh 1a + 10% va -5%.

d) o 1éch dién ap van hanh cho phép tai diém du nbi vao ludi dién phan phdi so véi dién
ap danh dinh nhu sau:

o Tai diém dau ndi véi Khach hang str dung dién 1a £5%.

o Tai diém dau ndi v6i nha may dién 1a + 10% va -5%.

o Trudng hop nha may dién va khach hang str dung dién dau ndi vao cing mot thanh cai,
duong day trén ludi dién phan phdi thi dién ap tai diém du ndi do Pon vi phan phdi dién
quan 1y van hanh ludi dién khu vuc quyét dinh dam bao phi hop voi yéu cau k¥ thuat van
hanh luéi dién phan phéi va dam bao chat luong dién ap cho khach hang st dung dién theo
quy dinh.

7. Céac ngudn du phong cua hé thong dién quoc gia 0 trang thai san sang dam bao duy tri tan
sd va dién ap cua hé théng dién qudc gia trong dai tan sb va dién ap ¢ ché do van hanh binh
thuong, cac thlet bi tur dong lam viéc trong pham vi cho phép dé khi xay ra su ¢ bat thuong s&
khong phai cat tai su co dién. [2]

2.1.2. Ché d@ lam viéc sy co
Ché do 1am viéc su ¢b 1a ché d6 ma mot hay mdt sb phén tor trong hé théng dién nhu
duong day, may bién ap bi cit ra khoi ludi do hé thong bao vé hay cat ra dé stra chita, bao dudng.
Theo “Théng twr s6 05/2025/TT-BCT quy dinh hé thong truyén tai dién, phan phoz dién
va do dém dién ning” do B cong thuong ban hanh, & ché d6 van hanh su ¢b, dai tan s duoc
phép dao dong nhu sau:
o Su cd don 1¢: 49 Hz + 51 Hz.
o Su ¢ nhiéu phan tir, sy ¢d nghiém trong hodc ché d6 cuc ky khan cap: 47,5 Hz ~ 52 Hz.
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

Trong ché d6 su ¢ don 1é cua ludi dién truyén tai, su cd hé théng phan phéi dién hoac
khoi phuc su cb cua hé théng phan phdi dién, cho phép mic dao dong dién 4ap trén luéi dién
phan phdi trong khoang + 10% so véi dién ap danh dinh.

Trong truong hop hé thong truyen tai dién bi sy ¢6 nhiéu phan tir, sy c6 nghiém trong,
trong ché d6 van hanh cuc ky khan cap hodc ché do khoi phuc hé théng dién, cho phép muc dao
dong dién ap trén ludi dién truyen tai, ludi dién 110kV tam thoi 16n hon = 10 % so voi dién ap
danh dinh nhung khong dugc vuot qua + 20 % so voi dién 4p danh dinh.[2]

2.2.  Phwong phap tinh phin b cong suit trong h¢ thong dién
2.2.1. Gidi thiéu chung

Phéan bd cong suat 1 bai toan rat quan trong trong quy hoach, thiét ké va phat trién hé
thdng trong tuong lai ccung nhu viéc xac dinh cac ché d6 van hanh tét nhat ctia hé thong hién
hiru. Khao sat phan bd cong suat thuong ap dung cho hé thng ba pha can bang dya trén so dd
trong duong mot pha va tinh toan co thé trong hé don vi ¢6 tén hodc trong h¢ don vi tuong dbi.
Khao st phan bd _cong suat doi hoi phai day du cac dit liéu nhu cac thong s6 ctia dudng day,
may bién ap, ngudn, phu tai... Bai toan phan bd trao luu cong suat 1a viéc tim dong cong suat
chay trong cac nhanh cua mang dién tai mot thoi diém xac dinh nao d6. Hé phuong trinh mo ta
hé thong dién 13 hé phi tuyen do do vi€c giai phai dya trén két qua cuia qud trinh tinh lap. Nghiém
cua bai toan la nghiém gan ding thoa diéu kién sai sd cho trudc. Két qua cua bai toan phan b
cong suit con cho chung ta dién ap tai cac nat; cuong do dong dién trén day din, may bién ap;
t6n that cong suat. Vi vy phan bo trao luu cong suat 1a bai toan khong thé thiéu trong van hanh,
thiét ké, ddnh gia trang thai. Tuy nhién trong mang dién 16n (khoang vai chuc nat try 1én) thi
viéc giai bai toan rat phirc tap boi khdi luong tinh toan 16n. Ngay nay véi sy ra doi ctia méy tinh
dién tu cung cac chuong trinh hd tro thi viéc giai bai toan cho du rat 1on ciing khong kho khan
lam.

C6 rat nhiéu phuong phép giai lip khac nhau duoc gi6i thiéu, tuy nhién v6i cac hé phuong
trinh cta hé théng dién, bai toan chi hoi tu khi cac tham s6 ban dau phai théa man cac rang budc
mang tinh vat ly nhat dinh. Téc do hoi tu cling nhu thoi gian tinh 13p ctia cac phuong phap khac
nhau la khac nhau.

Theo 1y thuyét thi c6 hai phuwong phap ton tai d6 13 phwong phap str dung ma tran tong
dan nat Y, va phuong phap str dung ma tran tong tré Z,,;, .Vé ban chit ca hai phuong phap
déu st dung cac vong lap. [6][8]

2.2.2. Tinh toan phén bd cong suit theo phwong phap Gauss — Seidel

Phuong phap Gauss-Seidel 1a mot trong nhirng ky thuét o dién va d@ trién khai dé giai
bai toan phan bd cong suat Phuong phap nay dua trén viéc lap dan gia tri dién 4p tai cac nat cho
dén khi hoi tu véi sai sb nho.

Thuét toan bit dau véi mot udce luong ban dau cua dién ap tai cac nut, sau do lién tuc cap
nhat dién ap nut dua trén cac gid tri da tinh trudc d6. Mic du don gian va dé thuc hién, phuong
phap Gauss-Seidel c6 nhugc diém 1a toc d6 hoi tu cham, dic biét voi cac hé théng 16n va phuc
tap.

Phuong trinh dién 4p viét cho nut i dang nhu sau:
P;ch_]-Q§ch
%4_2 vijUj

Pé y rang U; dugc biéu dién theo dién ap ctia chinh n6 vai cac dién ap cua cac nut khac.
Ngoai ra khi chon nit 1 1am nut can bang thi bién do dién ap va goc pha dién ap tai niit nay biét
trude, do d6 ta khong can viét phuong trinh cho nit nay.

Sau day la cac budc tinh toan theo phép lap Gauss-seidel:
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Tinh todn, danh gia anh hwong cua cac nha may thiy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

Buéc 1: Gia thiét cac gia tri dién ap ban dau (tri s0 va goc pha) & mdi thanh cai phy tai
va gia thiét goc pha dién ap cho mdi thanh cai (ngoai trir thanh cai can bang). Cac tri sb gia thiét
nay la Uz( ), U3(0),... U,(lo).

Buoc 2: Tinh Ui(l) theo céc gia thiét ban dau:

Plsch_ lesch
W"‘E Yij

1 _ i s
u:-~ = Svo \ER! (2.2)

Khi tinh xong dién 4p cua n thanh cai 1a xong mot 1an lap.

Lip lai cac qua trinh tir budc 1 dén budce 2 cho dén khi sai s6 vé dién ap giita hai 1an 1ip
nhé hon mot gia tri cho trudce thi ding.

Bue 3: Qua trinh trén chi thich hop voi thanh cai phu tai 6 do P va Q la duoc biét va
|U| va goc & déu duoc gia thiét va tinh gan dung qua phép. Trong truong hop thanh céi k 1a
thanh cai may phat hay thanh cai c6 tu bu dé diéu chinh dién ap, & d6 Q, chua biét, do d6 phai
tinh gan dung Qy:

PH*Y = Re al{ *(k)[U(k) YizoYij — Xj=1Yij U(k)]} J#

l

u©®

(2.3)

Q™ = ~Image{U; U £y~ Sy UV} j# 1

v6i y;; 1 téng cac tong dan cta cac nhanh (ké ca tong dan so voi dat) dau tryc tiép vao
nut i - mang gia tri duong (tong dan riéng).

yij la téng din gifta nat 1 va nat j, mang gia tri Am (tong dan twong hd).

Q,, s& dugc thay vao phuong trinh tinh dién ap thanh cai may phat trong 1an lap do.

Trong thuc té Q,, phat ra bi giéi han boi: Qemin < Ok < Qkmax

Trong qua trinh tinh toan & mot budc 1ap, néu Q, ¢ ngoai gia tri gii han trén thi Q, duoc
ldy bang pham vi gidi han cta nd. Cu thé néu Qy, < Qpmin thi 1y Qx=Qmin va khi Qx > Qrmax
thi 1y Q) = Qpmax- Khi d6 nut phat (P, V) dugc tinh toan nhu nut phu tai (P, Q). [6][8]

2.2.3. Tinh toan phéin bd cong suit theo phwong phap Newton - Raphson
Phuong phap Newton-Raphson c¢6 wu diém hon so véi phuong phap Gauss-Sidel do kha
nang hoi ty nhanh va d9 tin cay cao. Phuong phap Newton Raphson dugc str dung phd bién
trong tinh toan lap dé giai quyét cac bai toan phi tuyén, nho ¢ s6 1an 1ap it va gia tri udc lugng
ban dau dugc x4c dinh theo khai trién Taylor nén thoi gian tinh toan nhanh.
Phuong trinh dong dién di vao bus i viét duéi dang ma tran tong dan 1a:
I i:Z?=1 YV,
Hay viét duéi dang cuc ta c()
I;= i | | | |L®l j +6
Cong suét phirc tai bus i:
—Jji =Vl
Thay phuong trinh (2.5) vao (2.6)
Pl_le_|V|4 62 | ” |L¢L]+6
Tach riéng phan thuc va phén do ta du’qc.
pP= ?:1 [Vil|Yij1] Vilcos(@;; — 6;+6;) (2.4)
Qi=— Lj=1 IVillYy [ VjIsin(Di; — 6:+6)) (2.5)
Day la phuong trinh ph1 tuyén theo cac bién doc lap, dién ap dugc tinh theo don vi
tuong d6i, goc pha 1a rad. Ta c6 2 phuong trinh cho mdi nut tai cho béi (2.4) va (2.5) va 1
phuong trinh cho mdi niit diéu khién dién ap cho boi (2.5).
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

Theo phuong phap Newton — Raphson:

[

ApK) P, z(k) aP, z(k) P, z(k) dF 2(k)

2 \ s, 85, Iy OVl | g5
APY i _| ap® orX  ap% ar || Ag®
a5, 98, O|Vq 0|Vnl 7
AQ(k) k) (k) (k) (k) A|VZ|
n 2Q, 9Q,” 00, 90,
38, v 86, AR

n
aaz 862 6|V2| 0| Val

Trong phuong trinh trén, nut i dugc coi 1a nut co so:

=(30)=0" ) aw)

Thanh phan J; :

dP; .

35 = LiwVillVi[Y;|sin(@y; - 6; + &) (2.6)
oP; - fee

asz —IVi||Vj||Yij|sm((Z)ij—6i+6j) voii#j (2.7)
Thanh phan J,:

aP;

oW = 2|VillY;ilcos®y; + X7l V;||Yij|cos(@i; — 6; + 6)) (2.8)
9P e

lejl = [Vl|Yj|cos(@;; — 6+ 8;)  v6ii# (2.9)
Thanh phén J,:

9Q;i

35, = ZijIVillV[[Yycos(@y — 6; + 6) (2.10)
0Q;

25, = ~IVillYj[[¥yj[cos(@y; — 6 — &) @.11)
Thanh phan J,:

0Q; , .

i —2|V||Y;lsin®;; — X0, |Vi||Yij]sin(@y; — 6; — 6;) (2.12)
2Q; . .

W(/?jl = —|ViI|Y;|sin(@;; — 8, + §;)  véii= (2.13)

Céc s6 hang APi(k) va AQi(k) 12 sai biét gitra gia tri tinh toan va gia tri dit san, goi 1a sai

biét cong suat:

APY = pseh _ p() (2.14)

AQ(R) Sch Ql(k) (215)
Cac gia tri moi cua dle_:n ap nut:

sHH = 50 4 s (2.16)

Nhu vay, gidi thuat Newton-Raphson nhu sau:
> Dai v6i nut tai, PF", Q5" da cho séan, dién ap va goc pha tai niit nguon dit bang 1 va 0,

Psch

suy ra |V;|(® = 1.0 va 8; ©) _ = 0. D6i v6i nat diéu chinh dién ap, |V;| va cho sén, goc pha

dugc cho bang goc pha ctia nut ngudn, nghia 1a Si( )= 0.
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

> Déivoinat tai, RY va Q9 duge tinh tir (2.4) va (2.5), AP va AQ™ tir (2.14) va (2.15).
» Do v6i nat didu khién dién ap, P va @ tinh tir (2.4) va (2.14)
> Cac phan tir ciia ma tran Jacobian (J1, J2, J3, J4) dugc tinh tir (2.6), (2.7) ...(2.13).

Giai phuong trinh ( ) = (ﬁ ﬁ) ( AAIgI) tryce tiép bang phuong phap khir Gauss hay thira

s6 tam giac duoc sap xep t61 wu.
» Tinh toan cac gia tri maéi caa |V;] va |§;] tir (2.16), (2.17).

> Tiép tuc cho dén khi APi(k) va AQi(k) nhoé hon mdt sai sb & cho trude. [6][8]

2.2.4. Nhan xét danh gia

Dé tinh toan phan bd cong suit trong hé thng dién, nguoi ta co thé sir dung mot trong
hai phuong phap trén, mdi phuong phap déu c6 nhirng wu nhuoc diém riéng cta né. Diém chung
cua cac phuong phap la khi mot chudi tinh toan phan b cong sudt dugc thuc hién, cac gia tri
cubi cling ciia cac nat trong mdi truong hop dugc dung nhur gia tri dau cta trudng hop tiép theo.
Phuong phap Gauss-Seidel c6 uu diém don gian, khoi lugng tinh toan nho trén mot budce lap va
yéu cau dung lugng bo nhé nho. Tuy nhién phwong phap nay toc do hoi tu cham, thoi gian tinh
toan tang 1én, nhat 1a khi kich thudc luéi 16n. Do d6 trong thuc té phuwong phap Gauss-Seidel chi
sit dung phan tich ludi dién nho véi chi ¢6 vai nut ¢ cong suat thay d6i nhe.

Phuong phap Newton-Raphson c6 nhugc diém phuc tap, phai thanh 1p ma trén Jacobian,
ma tran nay thay d6i tir budce lap nay sang budc ldp khac va can phai giai hé phuong trinh tuyén
tinh sau moi budc 1ap voi ma tran thay d6i. Phuong phap nay yéu cau bo nhd 16n. Tuy thoi gian
yéu cau cho mot budc 1ap 16n nhung sé budce ldp cua phuong phap Newton-Raphson thuong it,
hau nhu khong phu thugc vao kich thude luéi dién, 1a phuong phap t6t nhat dimg trén quan diém
hoi tu. Do d6 rét c6 loi khi tinh phan bo cong suat trong hé thong dién. Dung luong tinh toan
ctia phuong phap Newton-Raphson 14 rat 16n, dung luong niy ting 1én tuyén tinh theo kich c&
ctia hé thong, boi vay st dung phuwong phéap nay rat thich hop trong viéc tinh toan ludi dién 16n.
Phuong phap Newton-Raphson c6 thé giai cho hé chira dién khang 4m nhu mé hinh may bién
ap ba cudn day hodc tu di¢n bu doc cho duong day c6 do dai rat 16n lam viée song song voi
duong day ngan, hodc hé thong truyén tai di xa.

2.3. Bu cong suit phan khang dé ning cao hiéu qua vin hanh lwéi dién
2.3.1. Pic diém chung
2.3.1.1. Khdi niém céng sudt phan khing
Trong hé thong dién xoay chiéu, cong suat truyén tai bao gdm ba thanh phan:
e Cong suét tac dung (P): La phan cong sut sinh cong c6 ich (don vi: kW).
e Cong suat phan khang (Q): La phan cong suat dao dong giita ngudn va tai, khong sinh
cong nhung can thiét dé duy tri tur thong trong may bién ap, dong co, cudn cam. .. (don vi: kVAr).
« Cong suit biéu kién (S): La tong cong suét tinh theo dinh 1y Pytago:
S=,/P? + Q? (don vi: kVA)
Hé s cong suat (coso) 1a ti sb giita cong suat tac dung va cong suit biéu kién:
Cosp = g
Hé s6 cong suat thip dan dén ton that dién ning cao, giam kha ning truyén tai ctia hé
thong.
2.3.1.2. Muc tiéu ciia bii cong sudt phan khang
Bu cong suét phan khang nham dat duoc cac muc tiéu sau:
«  Cai thién hé s6 cong suat: Tang cosg 1én mirc tdi wu (thudng gan 1), gitip giam dong dién
tai va ton that trén ludi.
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« On dinh dién ap: Dam bao dién ap tai cac nit trong ludi nam trong giéi han cho phép.
«  Giam ton thit dién nang: Giam cong sut ton that trén duong day va may bién ap.
« Tang kha ning tai cta ludi: T6i wu hoa kha ning truyén tai cong sut tac dung trén ludi

«  Giam dung lugng May Bién Ap tai cac tram bién ap.

« Giam cong suét phat tai cic nha may dién.

o Tang loi nhuan.

«  Giam cong suat truyén tai trén cic xuat tuyén va cac phan tir lién quan.

«  Giam do sut 4p va cai thién viéc diéu chinh dién ap.
2.3.2. Ton thét cong suat phan khang trong hé thong dién

Ton that cong suat phan khang trong hé thong dién 1a mot van dé quan trong, anh huong

tryc tiép dén hiéu qua van hanh va chi phi cta luéi dién. Ton that nay xay ra do su truyén tai
cong suit phan khang qua cac phan tir ciia hé thong dién, bao gdm duong diy, may bién ap va
cac thiét bi khac.

2.3.2.1. Nguyén nhan gay ton that céng Suat phan khang

T6n that cong suat phan khang xuat phat tir cac nguyén nhéan chinh sau:

« Dic tinh cua tai: Cac tai cam khang nhu dong co dién, may bién ap va 10 dién thuong
tiéu thy mot luong 16n cong suat phan khang, 1am ting dong dién trén duong day.

« Truyén tai cong suat phan khang qua duong day: Khi cong suat phan khang dugc truyen
tai qua dudng day dai, dong dién ting 1én, din dén ton that ning luong dudi dang nhiét Q (ton
that Q = R.I2. t).

« HE 50 cong suat thap: Hé s6 cong sut (cos@) thap lam ting dong dién toan phan, giy ra
t6n that cong suat trén cac thanh phan cia ludi dién.

« Déc tinh cua ludi dién: Cac duong day truyen tai va may bién ap c6 dién khang (X) 10n,
1am ting nhu ciu céng suit phan khang va giy ton that.

2.3.2.2. Anh hwong cua ton that cong sudt phan khang

Tén that cong suat phan khang gy ra nhiéu hé qua tiu cyc:

« Tang chi phi van hanh: T6n that nang luong dan dén lang phi dién nang, 1am ting chi
phi san xuat va cung cap dién.

«Tang t6n that cong suit tac dung trén duong day: Dong dién tang 1én do sy hién dién
ctia cong sut phan khang, tir d6 lam ting ton thit theo cong thic:

AP = I?.R

« Giam kha nang tai cua ludi: Cong suit phan khang chiém bang théng truyén tai, 1am
giam kha ning truyen cong suét tac dung.

« Sut ap trén luoi: Truyén tai cong suat phan khang qua duong day dai gay sut ap, anh
huong dén chét luong dién ning.

«Qua tai thiét bi: Dong dién ting do cong suat phan khang 16n c6 thé gy qua tai cho
duong diy va may bién ap, lam giam tudi tho thiét bi.

2.3.3. Cosoli thuyét vé bui cong suat phan khang

Bu cong suit phan khang la qua trinh cung cap mot phan hoic toan bg cong suat phan
khang ma phu tai yéu cau, nham giam tai cho nguén cap va nang cao hé s cong suat. Phuong
phap pho bién 1a sir dung tu dién dé bu cho phuy tai cam khang.

Cong thuc tinh cong suat bu can thiét:

Qp = P.(tang, — tany, )
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Trong do:

P: Cong suat tac dung cua tai (kW)

@4: Goc 1éch pha trude khi bu

(y: Goc 1éch pha mong mudn sau khi bu

Muc ti€u la nang hé s6 cong sudt (coso) 1én tir 0.75-0.85 dén < 0.95, giam dong dién, t6n
that va ting kha ning truyén tai.

2.3.4. Cac phuong phap bu cong suit phan khang trong hé thong dién

BU cong suat phan khang co6 thé dugc thue hién thong qua nhiéu phuong phap khac nhau,
tiy thudc vao dic diém cua ludi dién va yéu cau van hanh:
a) Bu tinh

e Su dung tu bu: Tu dién la thiét bi phé bién nhit dé bu cong suit phan khang. Tu dién tao
ra cong suat phan khang dé bu mot phan cong suat phan khang cua tai.

« Uu diém: Chi phi thap, d& 1ap dit va bao tri.

« Nhuoc diém: Khong linh hoat, kho diéu chinh khi tai thay doi.

b) Bu dong

e Su dung bo bu dong bo (Synchronous Condenser): May phat dién ddng bo hoat dong &
ché do khong tai dé cung cap hodc hap thu cong suat phan khang.

« Uu diém: Co thé diéu chinh linh hoat theo nhu cau cua ludi.

« Nhuoc diém: Chi phi dau tu va van hanh cao.
¢) Str dung thiét bi SVC (Static Var Compensator): St dung cac linh kién dién tir cong suat nhu
thyristor dé diéu chinh nhanh luong cong suat phan khang tiéu thu hozc phét cho hé thong.

« Thiét bi STATCOM (Static Synchronous Compensator) hoat dong nhu may bu dong bod
nhung kha nang diéu chinh cong sut phan khang nhanh nhd str dung céc thiét bi dién tir cong
suat.

o Uu diém: Phan tng nhanh, phit hop véi cac ludi dién ¢ tai bién d6i 1on.

« Nhuoc diém: Chi phi dau tu cao.

2.3.5. Vitri lflp dit thiét bi bu cong suit phan khang trong hé théng dién

o Vitri lap dit thiét bi bu cong suat phan khang anh hudng 16n dén hiéu qua ctia qué trinh
bui. Cac vi tri phd bién bao gom

o Tai phu tai: Lip tu bu gan cac phu tai 16n nhu nha may, xi nghiép dé giam cong suit phan
khang truyén qua dudng day.

o Tai tram phan phéi: Bu tap trung tai c4c tram trung thé hodc ha thé dé cai thién hé sb cong
suét cua toan khu vuec.

o Trén dudng day truyén tai: Stir dung thiét bi bu doc (shunt) hodc bu ngang (series) dé 6n
dinh dién 4p va tang kha nang truyén tai.

2.4. Céc phin mém tinh toan phén tich ché d 1am viéc ciia hé thong dién
2.4.1. Phan mém Power World Simulator

Phan mém Power World 13 mét cong cu mé phong hé théng dién duoc phat trién boi Tap
doan Power World (Hoa Ky), chuyén dung trong linh vyc tinh toan va phan tich van hanh luoi
dién. Phan mém nay cung cap két qua tinh toan c6 d6 chinh xéc cao, dugc trinh bay dudi dang
dd hoa truc quan, ho tro hiéu qua trong viéc mod hinh hoda cac phan tor cua mang dién.
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Uu diém 1a giao dién than thién v6i nguoi ding va kha ning
tuong tac linh hoat, cho phép ngudi van hanh hé thong dién dé dang
tiép can va sir dung trong cac bai toan diéu d6, phan tich 6n dinh va
kiém tra an toan van hanh h¢ thong. Hé thong dién trong phan mém
dugc mo phong tir cac nguon phat dién (may phat), thong qua cac thiét
bi truyen tai nhu may bién 4ap, duong day, dén cac diém phu tai va cac
két ndi lién lac giira cac nha may dién. Nguoi dung co thé thue hién
tinh toan trao luu cong sudt, ton that cong suat va dién nang truyén tai
trén tung phan tir mang dién trong cac chg: d6 van hanh khac nhau, tur Hinh 2.1 Phin mém
do ho trg qua trinh ra quyét dinh trong di€u hanh h¢ thong dién.

Power World Simulator

Cdc chirc nang chinh ciia phan mém:
- M6 phéng céc phan tir trong hé thong.
- Tinh toAn mo phong tong quan hé thong dién.
- Tinh todn thong sb cua mang dién.
- Tinh todn mo phong phan bd cong suit va ton that cong suit trong mang dién.
- Mo phong céc trang thai lam viéc ctia hé thong dién.

2.4.2. Phin mém PSS/ADEPT
PSS/ADEPT (Power System Simulator / Advanced ™=
Distribution Engineering Productivity Tool) 1a phan mém thiét ké R
va phan tich luéi dién phan phdi, do Power Technologies
International (PTI) — tryc thudc Siemens Power Transmission &
Distribution, Inc — phat trién. Pay 1a mot mo-dun trong bd phan
mém PSS™, cho phép mé hinh hoa va chinh stra ludi dién theo
giao dién d6 hoa tryc quan, hd tro s6 lwong nat khong gio1 han. B
Phéan mem cung cap cac cong cuy tinh toan chi tiét vé dién
ap, dong dién, ton that cpng suét va do sut ap, phuc vu hiéu qua gho Hinh 2.2 Phin mém
cong tac van hanh va toi vu hoa ludi dién phan phoi. Theo thong PSS/ADEPT
ké tu PTI, PSS/ADEPT hién dugc st dung tai hon 136 qudc gia
trén thé gidi trong linh vuc phan tich va van hanh ludi dién phan phbi.
Hién nay, PSS/ADEPT dugc tng dung rong rai tai cac cong ty dién luc truc thudc Tap
doan Pién luc Viét Nam (EVN) nho kha ning giai quyét day du cac bai toan trong thiét ké va
van hanh ludi dién phan phoi.

Cdc chirc ndang chinh ciia phan mém:
- V& so d6 va cap nhat ludi dién trong giao dién d6 hoa
- Phan tich mach dién véi nhiéu loai ngu@)n khéc nhau va khong han ché sb nat
- Tinh toan ché do xéc lap ctia hé théng dién
- Tinh toan duoc cac loai ngén mach trong h¢ théng dién
- Tinh toan xac dinh vi tri tu bu va tim diém ma t6i vu
- Tinh toan mo phong tan s song hai tai cac nit
- Tinh toan d6 tin cdy va phdi hop lap dit bao vé trong hé thong
- Hién thi két qua tinh toan ngay trén so do ludi dién
- Xuét két qua dudi dang Report sau khi phan tich va tinh toan
- Nhap thong s6 va cip nhat d& dang sb liéu thong qua Data Sheet ctia mdi thiét bi trén so
do.
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2.4.3. Phian mém PSS/E

Phan mém PSS/E (Power System Simulator for Engineering) 1a
cong cu md phong va phan tich hé théng dién do Power Technologies
Inc — mot cong ty truc thudc Siemens — phat trién. Phan mém duoc sir
dung rong rdi trong cong tac van hanh va quy hoach hé thong dién nho
kha ning mo phong chinh xac va tdi uu cc dic tinh van hanh cua ludi
dién.

Phan mém nay X4y dung mé hinh thiét bi dién dua trén cac 1y
thuyét ning luong. Trudc ddy, do han ché vé kha ning tinh toan, PSS/E
chi dugc ung dung cho cac hé thong quy mo nho voi d0 tin cdy cOn  Hinh 2.3 Phin mém
thap. Tuy nhién, v6i su phat trién ctia cong nghé may tinh hién dai nhu PSS/E
bd nhé 4o, phan trang va tdc do xir 1y cao, cic bai toan mod phong da
tré nén d& dang, nhanh chéng va c6 do chinh xé4c cao hon dang ké.

Cdc tinh nang chinh ciia phan mém:

- Tinh toan va t6i uu hoa trao luu cong suat;

- Phan tich su ¢ d6i xtng va bat ddi xiig, bao gdm ngan mach va sy ¢6 dudng day tai nhicu
vi tri trong h¢ théng;

- Hb tro tinh toan chinh dinh role va cac chitc ning ty dong hoa ludi dién;

- Tuong dwong hoa hé théng dé don gian hoa mé hinh phan tich;

- M6 phong dong nham danh gia phan tng cua hé thong trude cac dao dong 16n va su cb
gay mat 6n dinh.

2.4.4. Phan mém CONUS ,
Phan mém CONUS la chuong trinh tinh todn ché do xac lap cia A ._I_.

hé théng dién, dugc phat trién dua trén chuong trinh géc cua Dai hoc
Leningrad va duoc doi ngil gidng vién Bo mon Hé théng dién — Truong
Dai hoc Bach khoa Ha N1 hi€u chinh va ing dung ttr nam 1990. Phién
ban dau tién duoc viét bing ngdn ngit FORTRAN IV va van hanh trén g
may tinh c& nhan.

Trong giai doan 1991-1992, CONUS tiép tuc duogc phat trién
v61 cac ngon ngilr 1ap trinh nhu BASIC va PASCAL, dong vai tro quan
trong trong viéc hS trg tinh toan thiét ké duong day 500kV Bic — Trung
— Nam. Phan mém nodi bat voi kha nang md phong duong day siéu cao
ap va tinh toan gidi han truyén tai cong suit theo diéu kién 6n dinh tinh — mot trong nhirng thé
manh vuot trdi cia chuong trinh. Sau ndm 2004, CONUS dugc nang cap toan di¢n, tich hop
thém nhiéu chirc ning ma&i va chuyén sang moi trudng Windows, gitip mo rong pham vi tng
dung trong d4o tao va nghién ctru. Hién nay phan mém dang dugc sir dung rong ri tai cac truong
dai hoc.

Hinh 2.4 Phin mém
CONUS

Cdc tinh néng chinh ciia phdn mém:
- M6 hinh hoa hé théng dién
- Tinh toan ton that cong suit, dong dién trén cac nhanh, dién ap va goc pha tai cac nit & ché
do xac lap
- Tinh toan 6n dinh tinh
- Tinh toan bu kinh té
- Phan tich d¢ nhay
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2.4.5. Phén tich lya chon phin mém dé sir dung tinh toan

Hién nay, c6 nhiéu phﬁn mém duogc st dung dé tinh toan va phan tich ché d6 lam viéc
cua hé théng dién nhu PSS/E, PSS/ADEPT, PowerWorld Simulator, CONUS, v.v... Mdi phﬁn
mém déu cé nhimng dic diém va pham vi ting dung riéng biét.

« PSS/ADEPT chu yéu dugc ding trong tinh toan va phén tich luéi dién phan phdi nho
giao dién truc quan va kha nang xt Iy cac mo hinh quy mé nho.

« PowerWorld Simulator dugc danh gia cao trong linh vyc dao tao, nho kha nang xay dung
mo phong truc quan cac kich ban van hanh hé théng dién.

« PSS/E 1 phan mém manh vé&i nhiéu tinh ning nang cao nhu phan tich trao luu cong suit,
mé phoéng su ¢d ngin mach, tinh toan 6n dinh hé thdng. Tai Viét Nam, phin mém nay dang
dugc nhiéu Cong ty Pién lyc Gng dung rong rai va c6 kha nang tich hop dir liéu voi cac phan
mém khac nhu ASPEN OneLiner dé phuc vu cong tac ph01 hop bao v¢ role.

« CONUS duoc st dung dé tinh toan trao luu cong suat va danh gia 6n dinh dién 4 ap trong
hé théng. Mot trong nhitng wu diém ndi bat ciia phan mém nay 13 kha ning nhép truc tiép thong
s6 dudng day va may bién ap vao file dir liéu ma khong can thuc hién cac bude ndi suy so do
thay thé, gitp tiét kiém thoi gian khi thay do6i cac kich ban sy ¢6. Ngoai ra, phan mém con hd
trg phan tich 6n dinh tinh, phu hop cho muc dich nghién ctru va dao tao tai cac truong dai hoc.

V&i vu diém vé tinh linh hoat, kha nang tinh toan chinh xac va tién 191 trong viéc cap nhat
dir lidu trén data sheet dé phu hop véi cac trudng hop, kich ban su ¢d dua ra nham tinh toan,
danh gia anh huong cua cac nha may Thuy dién va dién mit troi dén ludi dién 110kV Mién
Trung dé xem xét va dua ra cac giai phap nang cao do an toan van hanh cho luéi dién. Nén dé
tai 3 quyét dinh str dung Phdn mém CONUS d¢é tinh toan trong d6 an tt nghiép.

2.5. Cac tinh ning chinh ciia phan mém CONUS

Sau khi lya chon phan mém CONUS lam céng cu chinh cho qué trinh tinh toan va danh
gia ché d6 van hanh ludi dién 110kV, viéc hiéu rd céc tinh nang cua phén mém 14 can thiét dé
khai thac hiéu qua. Phin mém CONUS duoc Xay dung véi day du cac chic ning can thiét dé
mo phong, phan tich va toi uvu hoa hé théng dién phire tap. Cac nhém chirc ning chinh bao gdom:

2.5.1. Chitc niing soan théo so liéu
CONUS cho phép nguoi dung soan thao so liéu ddu vao linh hoat va chi tiét thong qua

cac bang nhap liéu chuyén biét, dam bao phan anh dung mo hinh hé théng dién. Cac bang sb

liéu chinh bao gdm:

« Bang "So liéu nut": Khai bao dién ap dinh mirc, phu tai, nguon phat, cic gidi han cong suat
phan khang tai mdi nt.

« Bang "Duong day" va "Puong dady siéu cao dp": Khai bao chi tiét chiéu dai, dién tro, dién
khang, dung dan va gi6i han dong cua cac duong day truyén tai.

« Bang "Nhdnh MBA" va "Théng s6 MBA": M6 hinh hoa cac may bién ap hai cudn ddy, ba cudn
day hoic tr ngiu voi cac tham sb ky thuat day du.

« Bang "SVC, khdng, tu bi": M6 phong chi tiét cac thiét bi bu cong sudt phan khang.

« Bang “Nhdnh chudn”: M hinh héa tong quat tat ca cic phan tir trong hé thong dién dudi
dang cac nhanh hai ntt, gé)m dién tro, dién khang hoac téng dan.

m M Beset _ Reset | Sersitivity Analyzis | Typical Seenario || Hemove Scenario |
|DTT| Nt 55 | Udm (kW) | Tén nit (15 da 30 ky tw) | P tai (MVV) | Qtai (MVar) | Pphat (M) |Qphatfmrar}| Umod (kV) | @min (MVar) | @max (MVar)
K
7
3|
Hinh 2.5 Bang “S6 liéu nat”
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[lata IM Update Link |  Heset | Sensitivity Analysis | Tupical Scenario || Rem
N | Nt ddu | Nl’lil:l.lﬁ'i| I {km) |Rﬂu{0|‘m.ﬂ(m]|)€n[0hnﬂ(m] Bo [uSkm) | Tén nit ddu | Tén nit cudi | Di]ngt:l_l:ﬂgi|
1
2
3
Hinh 2.6 Bang “Puong day”
[iats !Im Update Link | Beset | Sensitivity Analpsiz | Tupical Scenari
N | Nt ddu | chuﬁ'i| RG | X B | K1 | K2 | Tén not ddu | Tén nit cudi
1
2
3
[iata !Im Update Link Hink2=y Bang “Nhanh clisfsitity Analysis | Typical Scenaria |
MBA| N |chau|um1rung| Nt ha |NMgim|Muprﬁnap| $& hiéu | Tén nit cao |Ténn£|ilrung‘ Tén nat ha |
1
2
3
Hinh 2.8 Bang “Nhanh MBA”
[lata ]M Update Link. || Besst | Senaitivity Analysis | Typical Scenario | Remove

MBA|SEhiéu|Sﬂm[WA]|Lﬂm(kw| Ucao | Uha |Ulrung|UnC-T[%]|UnC-H[%]|UnT—H[%]|P¢:u[kW}|Pfe[lml']|lu(%]|

1
]
| 3
Hinh 2.9 Bang “Théng s6 MBA”

2.5.2. Chirc nang chay chwong trinh
Sau khi hoan thién s liéu, CONUS cung cap cac ché do chay chuong trinh chinh:
o Tinh todn ché dé xdc ldp (Calculate steady-state): Giai hé phuong trinh can bang cong suit
dé x4c dinh dién ap, cong suat tai cac nat, dong dién qua nhanh trong diéu kién van hanh binh
thuong..

CONUS

File  Format Search Run  Compensation  Help

SRty P e —
O @ @ @& | v Estimate Stability B

Hinh 2.10 Tinh toan ché d6 xac 1ap
e Phan tich on dinh tinh (Estimate Stability): Dua trén kich ban bién thién phu tai hoac cong
suat phat, chuong trinh xac dinh gidi han 6n dinh, hé s6 dy trit 6n dinh, va diém sut dién ap
nut tai.

COMNUS

File  Format Search  Run  Compensation  Help

Neagadd| =
© OXE @ || e
Hinh 2.11 Phéan tich 6n dinh tinh

Calculate steady-state F5
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Tinh todn, danh gid anh hwéng cia cdac nha mdy thiy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

o Tinh todn bu kinh té (i Compensation): Xac dinh dung lugng bu t6i vu va danh gia hiéu qua

kinh té trong vigce ﬁlam ton that coni suat cho luéi dién ihan ﬁhOl

File  Format Search Run  Compensation  Help

s@d & "_ﬁmm_“
Economic Capacity

Hinh 2.12 Tinh toan bu kinh té

Chure nang chay chuong trinh cuia CONUS cho phép lua chon linh hoat gitra tinh toan
don ché do hodc nhiéu kich ban ty dong, dong thoi ho trg kiém tra hoi tu va phat hién 161 s6
liéu.

2.5.3. Chirc ning xem két qua
Phan mém CONUS h trg xuat két qua tinh toan ¢ hai hinh thirc:

. Ket qua dang text: Xuat chi tiét dién 4 ap nut, cong suat phat/tai, dong dién qua nhanh,
t6n that cong suat hé sd sut ap, hé s6 d6 nhay cong suat... Két qua co thé in tom tat hoic
day du theo yéu, cau.

o Két qua dang do thi: Trong phan tich 6n dinh, CONUS hd trg vé& cac dudng cong bién
thién dién ap, goc pha, téc do bién thién dién 4p theo cac budc tang tai, rat hitu ich cho
danh gia mién 6n dinh nit.

[ e i e
1 Ler e rest Doomat Lz

Dl SR & B n

1.,CAC THONG TIN DUA VAO VA KEY QUA KIEM TRA:

0.0050 MVA

DO LECH IN TEEO DIEN AP: 70,0000 THEEOQ CONG sUaT: 03,0000

50 KU 108 SO NHANH 177

IT. KET QUA TINH TOAN :

CHZ DO 80 ¢ 1
P T AP WOT G PWA Puh  Qeb % tRLTA Fgm
v kv Lo} vy MVA Pel Lo ky
Hinh 2.13 Két qua dang text
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Tinh todn, danh gid anh hwéng cia cdac nha mdy thiy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

£ ChartA: Ve mien on dinh EEE

DUONG CONG GIOI HAN MIEN ON DINH CUANUT SO : | s
MW P [Source fle: TViduabc  SUAr 1 tme: 9.46,31 PM_02/26/20

800+
DRAW [ T e

STOP 5004 \

400 \

WEM HINH ] “

200+ + \‘-\

Mien on dinh
nut tai

—— T T
100 0 100 200 300 MVar

Hinh 2.14 Két qua dang do thi
Ngoai ra, file két qua (*.dat, *.rtf) d& dang doc bang cic phan mém xir 1y vin ban hoic
bang tinh nhu WordPad, Excel.

2.5.4. Chirc ning lam viéc véi so do
Phan mém CONUS c6 thé ho trg vé so do ludi dién phuc vu truc quan héa két qua:

o Nguoi dung c6 thé tao so dd dién don gian, gan théng sd van hanh (U, §, P, Q) truc tiép
lén so do.

« Céac nhanh duong day co thé dugc mau hoa ty dong theo hé s6 mang tai:

Xanh dam: Non tai

Vang: Binh thuong

D6 nhat: Qua tai nhe

Do tia: Qua tai ndng

o O O O

« So d6 c6 thé in ra file hodc gidy, hd trg cho viéc phan tich nhanh trang thai van hanh
cua ludi.
Churc nang nay giap nguodi nghién ctru khong chi lam viéc vaoi dir 1i€u s6, ma con ¢ cai
nhin truc quan tong thé vé ludi dién dang nghién ctru.
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Tinh todn, danh gia anh huong cua cac nha mdy thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

Hinh 2.15 So db luéi dién trén phan mém CONUS

2.6. Ap dung phan m,ém CONUS dé tinh toan cho hréi dién don gian
2.6.1. So do va thong so van hanh cda luéi dién

Xét so dd hé théng dién nhu hinh vé:

1 S
g B =+ 7
4 S,
5 ——— —t 3
S
S B1
2
L 6
T
Sg

Hinh 2.16. So d6 hé thong dién don gian
Téng quan so d6: So d6 bao gom 7 niit, véi nat 1 1 nit hé thong va 1a nit can bang c6
dién ap 510kV, nut s6 2 14 nut nha may thuy dién c6 dién ap dinh mirc may phat 1a 15.75kV, c6
1 may bién ap, 6 dudng day siéu cao ap va 4 nit phu tai.
Thong s6 ctia may bién ap duoc cho nhu trong bang 2.1:

SVTH : Nguyén Diang Thanh - Nguyén Dinh Ptc - Lé Vin Nam GVHD: PGS.TS. Ngb Van Dudng
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

Bang 2.1. Théng sé6 may bién dp Bl

Tén may bién ap (15[({17'11&) [ll(]‘C]] [125] Uy% (IIZ\C{’J) (f:{,s) i,(%)
B1 250 525 15.75 13 600 230 0.45
Thong sb ctia cac duong day trén so do duoc cho nhu trong bang 2.2:
Bdng 2.2. Théng s6 cdc dwong ddy
Tén duong diy (Klm) (Qﬁ(om) (Qii(om) (l/ffi)(m)
Duong day 1-4 200 0.02 0.28 4.18
buong day 1-6 280 0.03 0.28 4.18
buong day 4-5 140 0.03 0.28 4.18
Duong day 5-6 150 0.03 0.28 4.18
Puong day 3-5 130 0.03 0.28 4.18
Duong day 4-7 160 0.015 0.28 4.18
Thong sb ctia cac phu tai va cong suit ngudn duoc cho nhu trong bang?2.3:
Bdng 2.3. Théng s6 ciia phy tdi va céng sudt nguon theo cdc ché do
Cong sut Hé 50 Ché @b Ché @b Ché @b
’ Cos ¢ I 11 111
Cong suat phat cia Tb: P, [MW] 250 150 250
Cong suat phu tai S;: S [MVA] 0.85 100 100 200
Cong suat phu tai Sg: S [MVA] 0.90 400 550 400
Cong suat phu tai Sg: S [MVA] 0.85 400 200 300
Cong suat phu tai S;: S [MVA] 0.90 50 200 300

May bién ap B1 dang van hanh vé&i dau phan ap & vi tri 0.

2.6.2. Cap nhit so liéu vao phan mém Conus
Twr thong sO cua cac phu tai theo cac ché do & ¢ bang 2.3 ta c6 dugc bang cong suat tac
dung va cong suat phan khang cua cac phu tai theo cac ché do nhu trong bang sau:

Bang 2.4. Cong sudt ciia cdc phu tai & ché do 1

Cong suat HE so S P Q
Coso | (MVA) | (MW) | (MVAr)
Cong sut phu ti S,: S [MVA] 0.85 100 85 52.678
Cong suét phu ti Ss: S [MVA] 0.90 400 360 174.356
Cong suét phu ti S: S [MVA] 0.85 400 340 | 210713
Cong sut phu ti S,: S [MVA] 0.90 50 45 21.794

SVTH : Nguyén Ding Thanh - Nguyén Dinh Dirc - Lé Vin Nam
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

Badng 2.5. Cong sudt ciia cdc phu tai & ché do II

Cong suat HE¢ 50 S P Q
Cos ¢ (MVA) | (MW) | (MVAr)
Cong suat phu tai S,: S [MVA] 0.85 100 85 52.678
Cong suat phu tai S5: S [MVA] 0.90 550 495 239.739
Cong suat phuy tai Sg: S [MVA] 0.85 200 170 105.357
Cong suat phu tai S,: S [MVA] 0.90 200 180 87.178
Bdng 2.6. Cong sudt ciia cdc phu tai & ché dé 111
« % Hé s6 S P Q
Cong suat Coso | (MVA) | (MW) | (MVAr)
Cong suat phu tai S,: S [MVA] 0.85 200 170 105.357
Cong suit phuy tai Ss: S [MVA] 0.90 400 360 174.356
Cong suat phuy tai Sg: S [MVA] 0.85 300 255 158.035
Cong suat phuy tai S,: S [MVA] 0.90 300 270 130.767

Tir s6 liéu cia thong s6 may bién ap, duong (day, dién ap dinh murc cac nut, thong s6
ngudn thuy dién va cong suit cla tai, ta nhap vao phan mém Conus dugc két qua nhu hinh cac

hinh dudi:

BTT | Nit s& | Udm (kV) | Tén nat (toi da 30 ky tu) [ P tai (MW) | Qtai (MVar) l Pphat (MW) | Qphat (MVar) | Umod (kV) | Qmin (MVar) | Qmax (MVar)
1 0 1 510 0 0| 0 0 510 =2000 2000
2 0 2 15.75 0 I]| 250 0 15.75 -65.383 108.973
3 0 3 510 0 0 0 0 0 0 0
4 0 4 510 85 52.678 0 0 0 0 0
5 0 5 510 360 174,356 0 0 0 0 0
6 0 6 510 340| 210.713 0 0 0 0 0
7 0 7 510 50 21.794 0 0 0 0 0
8

Hinh 2.17. Hinh anh thong s6 nhap vao phdn mém Conus & muc s6 liéu niit cho ché do I

BTT | Nat 56 | Udm (kV) | Tén nit (t6i da 30 ky tu) | P tai (MW) | Qtai (MVar) | Pphat (MW) | Qphat (MVar) | Umed (kV) | Qmin (MVar) | Qmax (MVar)
1 0 1 510 0 0 0 0 510 -2000| 2000
2 0 2 15.75 0 0 150] 0 15.75 -65.383 108.973
3 0 3 510 0 0 0 0 0 0 0
4 0 4 510 85 52,678 0 0 0 0 0
5 0 5 510 495 239.739 0 0 0 0 0
6 0 6 510 170 105.357 0 0 0 0 0
7 0 7 510 180 87.178 0 0 0 0 0
8

Hinh 2.18. Hinh anh thong so nhdp vao phan mém Conus o muc so ligu nut cho che do 11

DTT | Nut sé | Udm (kV) | Tén nat (t&i da 30 ky tu) | P tai (MW) | Qtai (MVar) | Pphat (MW) | Qphat (MVar) | Umod (kV) | Qmin (MVar) | Qmax (MVar)
1 0 1 510 0 0 0 0 510 -2000 2000
2 0 2 15.75 0 0 250 0 15.75 -65.383 108.973
3 0 3 510 0 0 0 0 0 0 0
4 0 4 510 170 105.357 0 0 0 0 0
5 0 5 510 360 174.356) 0 0 0 0 0
6 0 6 510 255 158.035] 0 0 0 0 0
7 0 7] 510 270 130.767 0 0 0 0 0
8

Hinh 2.19. Hinh anh thong s0 nhdp vao phdn mém Conus ¢ muc s6 liéu nit cho ché do Il
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

N | Nat ddu | NGt cudi | | (km) | Ro (Ohm/km) | Xo (Ohm/km) | Bo (uS/km) | Tén nit ddu | Tén nat cudi | Déng cuc dai

1| - 1 4 200 0.02 0.28 4.18 0.0000
2| - 1 6] 280 0.03 0.28 4.18 0.0000
3| - 4 5 140 0.03 0.28 4.18 0.0000
4| - 5 6] 150 0.03 0.28 4.18 0.0000
5 - 3 5 130 0.03 0.28 4.18 0.0000
6| - 4 7 160 0.015 0.28 4.18 0.0000
7

Hinh 2.20. Hinh dnh théng so nhdp vao phan mém Conus ¢ muc dwong ddy

MBA | N | Nut cao | Nut trung | NGt ha | NGt gilra | DPau phan ap (%) [ $6 hiéu MBA [ Tén nat cao | Tén nit trung | Tén nit ha
1 2 - 3 2 0 1

Hinh 2.21. Hinh dnh théng so nhdp vao phan mém Conus & muc nhdanh mdy bién dp

MBA | S5 hiéu | Sdm (MVA) [Udm (kV) [Ucao| Uha |Utrung|Un C-T (% )| Un C-H (%) | Un T-H (% ) | Pcu (kW) | Pfe (kW) | lo (%)
1 2 1 250 510 525 15.75 13 600 230 0.45
2
3

Hinh 2.22. Hinh dnh théng sé nhdp vao phan mém Conus & muc théng sé mdy bién dp
2.6.3. Tinh toan phan tich cac ché do 1am viéc

a) Chédol
Sau khi chay tinh toan so d6 vi cac thong s6 nhap nhu & muc 2.6.2 ta c¢6 dugce bang ket
qua dién 4p tai cac nat nhu & trong bang sau:

Bang 2.7. Két qua tinh todn so do don gian & ché dj I

Pién ap
Nt sd Uy [KV] KV %
1 510 510.000 100.000
2 15.75 15.750 100.000
3 510 536.346 105.166
4 510 537.292 105.351
5 510 533.858 104.678
6 510 524.819 102.906
7 510 543.396 106.548

Tir két qua ¢ bang trén ta théy & ché do I thi dién apcacnut1,2,5,6 nam trong gioi han
cho phép (£ 5%U4,,); dién ap cac nat 3, 4, 7 cao hon gidi han dién ap cho phép (= 5%Ug,)-

b) Chédo Il
Sau khi chay tinh toan so d6 véi cac thong s6 nhdp nhu & muc 2.6.2 ta c6 duogc bang ket
qua dién ap tai cac nut nhu & trong bang sau:
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

Bang 2.8. Két qua tinh todn so dé don gidn & ché do II

Pién ap
Nut so Udm [kV] kV Y%
1 510 510.000 100.000
2 15.75 15.750 100.000
3 510 532.761 104.463
4 510 530.149 103.951
5 510 529.127 103.750
6 510 528.032 103.536
7 510 529.676 103.858

Tir két qua & bang trén ta thay ¢ ché d6 II thi dién ap tat ca cac nit déu nam trong gidi
han cho phép (= 5%Ug4,,).

c) Ché ds Il
Sau khi chay tinh toan so d6 véi cac thong s6 nhdp nhu & muc 2.6.2 ta c6 dugc bang két
qua dién ap tai cac nut nhu & trong bang sau:

Bdng 2.9. Két qua tinh toan so dé don gian & ché do 111

Pién ap
Niit s6 Udm [kV] kV %
1 510 510.000 100.000
2 15.75 15.750 100.000
3 510 529.642 103.851
4 510 522.208 102.394
5 510 525.526 103.044
6 510 522.335 102.419
7 510 516.846 101.342

Tir két qua & bang trén ta thiy & ché do III thi dién ap tit ca cac nat déu nam trong gidi
han cho phép ( 5%U4,,).

2.6.4. Tinh toin dé xuit giai phap bu cong suit phan khang
Nhu d3 tinh toan & muc 2.6.3 ta thiy & ché d6 I co cac nit 3, 4, 7 co dién ap cao hon
dién ap cho phép do do ta s€ dat thiét bi bu cong suat phan khang tai nut phu tai dé diéu chinh
dién ap cac nut do nam trong gidi han cho phép. Ta s& 1an luot dat thiét bi bu & nat phu tai s 4
vaso 7.
a) Dat bu tai nut 56 4
Diéu chinh lugng cong suat phan khang dua vao nut s6 4 dé theo ddi dién ap cac nit
trén ludi dién. Két qua khi Quy min = —100 [MVAr] thi dién ap tai tat ca cac nut trén ludi naim
trong gi6i han cho phép, vi cong suat phan khang c6 gia tri &m nén can dit khang bu ngang ¢
cong suat 100 [MVATr] tai ntit s6 4. Két qua dién ap cac nat khi d6 duoc cho trong bang dudi:
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

Bang 2.10. Pién dp tai cdc nit sau khi bt tai niit s6 4

Pién ap
Niit s6 Udm [kV] kV %
1 510 510.000 100.000
2 15.75 15.750 100.000
3 510 531.931 104.300
4 510 529.406 103.805
5 510 528.371 103.602
6 510 521.055 102.168
7 510 535.359 104.972

b) Dat bu tai nut s6 7
Diéu chinh luong cong suat phan khang dua vao nut sé 7 dé theo déi dién ap cac nit
trén ludi dién. Két qua khi Qy, “min = —50 [MVAr] thi dién 4p tai tét ca cac nut trén ludi nim
trong gidi han cho phep, vi cong suét ‘phan khang c6 gia tri am nén can dat khang bu ngang ¢
cong suat 50 [MVAr] tai nat s6 7. Két qua dién ap cac nut khi d6 dugc cho trong bang dudi:

Bang 2.11. Dién dp tai cdac nut sau khi bu tai nut $6 7

Dién ap
Nut so Udm [kV] kV %
1 510 510.000 100.000
2 15.75 15.750 100.000
3 510 534.123 104.730
4 510 533.320 104.573
5 510 531.095 104.136
6 510 522.924 102.534
7 510 535.084 104.918

¢) Nhan xét

Tt nhiing két qua tinh todn dugc 6 mucavab ta théy khi dat thiét bi bu & ntt sd 7 thi chi
can lugng @, nhd hon so vai viée dat thiét bj bu & nat sd 4. Nhu vay dé dam bao dién ap cac
nat nam trong giGi han cho phép trong cac ché do van hanh thi can phai dat khang bu ngang c6
cong suit Q = 50 [MVAr] tai ntit s6 7 va khi van hanh & ché do I dong khang dién nbi vao ludi,
con & ché d6 II va ché d6 111 thi cat khang dién ra khoi ludi.

2.7. Két luan

Céc ché d6 van hanh chinh cua hé théng dién, bao gdm ché d6 binh thuong va ché do su
cb, da duoc dinh nghia va phan loai dua trén cac tiéu chi ky thuét dac trung. Viée nam ving cac
ché do nay 1a thiét yéu cho cong tac van hanh an toan va tin cay ctia hé thong. Qua tim hiéu hai
phuong phap tinh toan phan bd cong suét kinh dién 1a Gauss-Seidel va Newton-Raphson va phan
tich so sanh cho thiy phuong phap Newton-Raphson c¢é nhitng wu diém vuot troi vé toe do hoi
tu va do tin cdy, dic biét hiéu qua khi 4p dung cho cac hé thdng dién c6 quy mé 16n va ciu trac
phuc tap.

Cong suat phan khang déng vai trd quan trong trong viéc duy tri dién ap va dam bao su
van hanh 6n dinh cta hé théng dién. Viéc bu cong suat phan khang 1a mot giai phap k¥ thuat
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

hitu hiéu nham cai thién hé sb cong suit, giam thiéu ton that nang luong trén ludi, 6n dinh dién
ap tai cic nut, cling nhu ting cudng kha ning truyén tai cua hé thong.

Vige str dung cac phuong phap Gauss-Seidel va Newton-Raphson dé tinh toan thudng
mat nhiéu thoi gian va ddi voi cac hé théng dién phirc tap gan nhu khong thé thyc hién dugc.
Do do, trén co s¢ cac phuong phap nay da xay dung nhiéu phan mém tinh toan phan tich cac
ché d6 lam viéc cua hé thong dién trén may tinh nhu: Power World, PSS/ADEPT, PSS/E,
PSS/Sincal, Conus,... V61 cong ngh¢ phat trién nhu hién nay nhiéu may tinh téc do cao ra doi,
cac phan mém tinh toan ctng dugc cai tién va nang cap da cho phep tinh toan phan tich hau hét
cac ché do lam viéc cua h¢ théng dién tir don gian (s6 nit it, cAu tric don gian) dén phuc tap (s6
nut 16n, ciu tric phirc tap).

Mobi phén mém tinh toan phan tich cac ché do lam viéc cua hé théng dién déu c6 nhimg
uu, nhuoc diém va pham vi ung dung nhat dinh. Do tinh chét don gian, de st dung cua phan
mém CONUS, viéc cap nhét s6 liéu c6 thé thuc hién nhép truc tlep thong sb cua phan tu (Ro, Xo,
Bo va chiéu dai L cua duong day; Dién ap cudn day, cong suét, Un% cua may bién ap....) vao
file sb liéu khong can phai tinh cac gia tri tong trd twong duong. Pong thoi ndi dung tinh toan
ctia dé tai D6 an chi yéu cau tinh toan ché do xac 1ap dé xac dinh thong sé ché do dung dé phan
tich anh hudng cua cadc nha may thiy dién va dién mat troi dén lu6i dién 110kV khu vuc mién
Trung Viét Nam nén da lya chon phﬁn mém CONUS dé sur dung.
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

CHUONG 3: TINH TOAN, PANH GIA ANH HUONG CUA CAC NHA MAY
THUY PIEN NHO, PIEN MAT TROI PEN CHE PQ VAN HANH LUOI PIEN
110KV KHU VUC MIEN TRUNG VIET NAM

3.1. Phén tich lira chon so dd tinh toan
3.1.1. Chon so dd tinh toan

Ludi dién 110kV khu vuc mién Trung Viét Nam c6 pham vi trai dai qua nhiéu tinh thanh,
dic trung boi dia hinh ddi nui phuc tap, két cdu mang ludi phan tan va su tham gia ctia nhiéu
ngudn thuy dién nho, cung véi cac ngudn dién mit troi. Tinh khong dong déu vé phan bd giita
nguén va phu tai, cOng vdi cong suét phat cua dién mat troi va thuy dién nhé phu thudc nhiéu
thoi tiét khién hé thong d6i mat véi nhidu thach thic trong dam bao on dinh hé théng, can bang
cong suat va duy tri dién ap trong gidi han cho phép.

Pé phan tich, danh gia anh hudng ciia cac nguon thuy dién va dién mit troi dén ché do
van hanh cua ludi dién 110kV khu vuc mién Trung, dé tai lya chon cach tiép can theo hudng
khoanh vung, tap trung vao mot s6 khu vuce dic trung c6 mat do tich hop cac nguén thuy dién
nhd, dién mat troi1 cao. Phuong phap Iya chon cé chon lgc nay vira dam béo tinh dai dién cho
toan khu vuc, vira thuan loi trong tinh toan, danh gia anh huéng cta su thay doi cong suat phat
dén céac ché dd van hanh cua luéi dién. Panh gia trén co s& cach tiép can néu trén dé chia luéi
dién 110kV mién Trung thanh 3 khu vic: Khu viuc Bac mién Trung, khu vic Trung mién Trung
va khu vuc Nam mién Trung, cu thé nhu sau:

a) Khu vuee 1 (Khu viee Béc mién Trung)

Khu vic Bac mién Trung bao gdm céc tinh Quang Binh, Quang Tri va Thira Thién Hugé,
chon so @6 luéi dién 110kV ddu ndi vao 4 tram bién ap 220kV: Dong Hai, Pong Ha, Phong
Pién va Hué nhu hinh 3.1. Hé théng dién tai khu vyc nay bao gém cac thanh phén chinh nhu
sau:

- Tram bién dp: Trong khu vuc c6 4 tram bién ap cap dién ap 220kV voi tong cong suit
lap dat1a 1000 [MVA] va 26 tram bién ap cap dién ap 110kV véi tong cong sudt 1a 1410 [MVA].
Céc thong ) ky thuat chi tiét duoc trinh bay tai phu luc 1.1
- Nguon thiy dién va dién mat troi: Trong khu vuc c6 6 nha may thity dién voi tong cong
suit lap dit 218 [MW] va 5 nha may dién mait troi v6i tong cong suat lap dat 234,7 [MWp]. Céc
thong sb k¥ thuat chi tiét duoc trinh bay tai phu luc 1.2
- Ludi dién 110kV: Ludi dién 110kV trong khu vuc ¢ tong chiéu dai duong day 731,4
[km]. Cac thong s6 duong day duoc trinh bay trong phu luc 1.3

So db ludi dién 110kV khu vue 1 duogc thé hién & hinh 3.1

b) Khu vye 2 (Khu viee Trung mién T [rung)

Khu vyc Trung mién Trung bao gdm cac tinh Quang Nam, Quang Ngii, Binh Dinh, chon
s0 d6 ludi dién 110kV déu ndi vao 3 tram bién ap 220kV: Quang Ngéi, Phu My va Phude An
nhu hinh 3.2. Hé thong dién tai khu vuc niy bao gom cac thanh phan chinh nhu sau:

- Tram bién dp: Trong khu vuc ¢ 3 tram bién 4p cap dién ap 220kV voi tong cong suat
lap dat1a 875 [MVA] va 25 tram bién ap cip dién 4p 110kV voi tong cong suat 1a 1171 [MVAL].
Céc thong s ky thuat chi tiét duoc trinh bay tai phy luc 1.1
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Tinh todn, danh gia anh hwong cua cac nha may thiy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

- Nguon thiy dién va dién mdt troi: Trong khu vuc c6 9 nha méy thay dién véi tong cong
sudt ldp dit 250 [MW] va 3 nha may dién mit troi v6i tong cong suit lap dat 149,5 [MWp]. Céc
thong ) ky thuat chi tiét duoc trinh bay tai phu luc 1.2
- Ludi dién 110kV: Luéi dién 110kV trong khu vuc cé téng chiéu dai duong day
702,749[km]. Cac thong s6 duong diy duoc trinh bay trong phu luc 1.3

So d6 ludi dién 110kV khu vuc 2 duoc thé hién & hinh 3.2

c) Khu vye 3 (Khu viee Nam mién T rung)

Khu vyc Nam mién Trung bao gom cac tinh Gia Lai, Kon Tum, chon so d6 ludi dién
110kV dau ndi vao 3 tram bién ap 220kV: Pleiku, Kon Tum, Chu Sé nhu hinh 3.3. Hé thong
dién tai khu vyc nay bao gém cac thanh phén chinh nhu sau:
- Tram bién dp: Trong khu vuc 0 3 tram bién ap cap dién ap 220kV voi tong cong suat
lap dat1a 750 [MVA], 34 tram bién ap cap dién ap 110kV voi tong cong suat 1a 1377 [MVA] va
c6 3 tram bién 4p cap dién ap 22kV véi tong cong suat 1a 34,2 [MVA] thong sé ki thuat chi tiét
dugc trinh bay tai phu luc 1.1
- Nguon thity dién va dién mat troi: Trong khu vuc 6 20 nha may thuy dién voi tong cong
suat lap dat 393,7 [MW] va 2 nha may dién mat troi voi tong cong suat lap dat 100 [MWp]. Céc
thong s k¥ thuat chi tiét duoc trinh bay tai phu lyc 1.2
- Ludi dién 110kV: Luéi dién 110kV trong khu vuc co tong chiéu dai dudng day
1534,362[km]. Cac thong s6 dudng day dugc trinh bay trong phu luc 1.3

So d6 ludi dién 110kV khu vuc 3 duge thé hién & hinh 3.3

3.1.2. Xac dinh cac ché @6 van hanh

Pic diém cta cac nha may thuy dién nho 1a khong ¢ ho chira hodc hd chira véi dung tich
nho, trong khi thoi tiét khu vie mién Trung thuong c6 mua 16n vé mua mua va mua kho kéo dai
thi gin nhu khong mua. Dé nang cao hiéu qua van hanh thudng cho cic nha may thuy dién phat
hét cong suat (cong suit cuc dai) vé mua mua va mua kho c6 thoi diém phai ngimg phat (do
khong c6 nudc). £)01 v6i dién mat troi cong sudt thay doi nhiéu theo mua va ngay ca trong mua
ning thi cong suat phat ciing thay doi theo thoi gian trong ngay, phat cong sut cuc dai vao thoi
gian tu (11-15h) va khong phat cong suit vao ban dém. Theo s6 liéu van hanh ctia ndm 2024, dé
tai da xac dinh duoc cong sut phat ctia cac nha may dién mat troi nhu phu luc 2.1 va duge sir
dung trong cac tinh todn, phan tich anh huéng cua dién mat troi dén ché do lam viéc cua ludi
dién.

Theo s6 liéu van hanh tir nim 2020 dén nam 2024 (phu luc 2.2) cho thay phu tai tai cac
tram bién ap 110kV trong khu virc ciing thay d6i 16n theo thoi gian trong cac nam. Do khong c6
s6 litu qui hoach phat trién phu tai dén nam 2030, dé tai can ct theo s lidu phu tai giai doan
2020-2024 va st dung phuong phap ngoai suy theo thoi gian dé tinh todn céc gia tri phu tai cuc
dai, cuc tiéu cho giai doan 2030 nhu phu luc 2.3.

Cin ¢t theo s6 liéu cong suét phat cua cac nha may thay dién, di€n mat tro1 va cac ché
d6 phu tai ctia cac tram bién ap 110kV. Dé tinh toan, phén tich, danh gia gia anh hudng cua cac
nha may thuy dién va dién mat troi dén cac ché d6 van hanh cua ludi dién, tir do tinh toan dé
xudt cac giai phap nang cao d¢ an toan van hanh cho lu6i dién 110kV khu vuc mién Trung. bé
tai chon ché d6 ning né nhit tng véi phu tai cuc dai, trén co s¢ do thay dbi cong sudt phat cia
thuy di¢n va dién mat troi hinh thanh 2 ché d6 van hanh co ban sau dé thuc hién tinh toan:
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

a. Chéds I:

Mo ta: Cho cac nha may thuy dién phat cong sudt cuc dai, phu tai tai cac tram bién ap
110kV & ché d6 cuc dai va cho cong sudt cac nha may dién mit troi thay ddi (100%, 50%, va
0%) cong suét phat thuc té, ta co cac ché do sau:

—  Ché dg la: Thuy dién phat cong suat cuc dai, phu tai cuc dai, dién mit troi phat 100%

—  Ché dg 1b: Thuy dién phat cong suit cuc dai, phu tai cuc dai, dién mat troi phat 50%

—  Ché dg Ic: Thuy dién phat cong suét cuc dai, phu tai cuc dai, dién mat troi phat 0%

b. Ché dg 2:

MG ta: Cho céc nha may thity dién phét cong suét cuc tiéu, phu tai tai cac tram bién ap 110kV
& ché do cuc dai va cho cong suit cac nha may dién mat troi thay doi (100%, 50%, va 0%) cong
suit phat thuc té, ta c6 cac ché do sau:

—  Ché dé 2a: Thuy dién phat cong sut cuc tiéu, phu tai cuc dai, dién mat troi1 phat 100%

—  Ché dé 2b: Thuy dién phat cong sut cuc tiéu, phu tai cuc dai, dién mat tro1 phat 50%

—  Ché dj 2c¢: Thuy dién phat cong suét cuc tiéu, phu tai cuc dai, dién mit troi phat 0%

Cong sudt phat cua thuy dién, dién mat troi va ché d6 van hanh cua phu tai tai cac tram
bién 4p 110kV twong ung vai cac ché do van hanh co thé tong hop nhu Bang 3.1.

Bang 3.1. Mikc ¢ong sudt nguon va phu tdi trong cdc ché dé van hanh

Ché dé Phu tai Nguﬁn Thuy dién Ngu(‘ﬁn Dién mat troi
° Cuec dai | Cuc dai | Cuec tiéu | 100% | 50% | 0%
la v v v
1b v v v
1c v v v
2a v v v
2b v v v
2¢ v v v

Can ctr theo dinh hudng cac ché d6 van hanh trong Bang 3.1, so d6 lué6i dién cua 3 khu
vuc va thong s6 van hanh cua ludi dién thu duoc trong thuc té. Dé tai da thiét lap thong sb van
hanh chi tiét cho cac ché do van hanh dung dé tinh toan phén tich anh huéng cia cac nha may
thiry dién va dién mit troi dén cac ché d6 van hanh cua luéi dién 110kV khu viuc mién Trung
nhu phu luc 2.1 va 2.3
3.2. Tinh toan, phén tich cic ché d9 van hanh binh thwong
3.2.1. Tinh toan theo ché dd 1
3.2.1.1. Khu vuc 1
a) Gidi thiéu trang thdi so do va théng s6 tinh todn

—  Trang thdi so do:

Cac nha may thuy dién, nha may dién mat troi, cac tram bién ap phu tai déu 1am viéc binh
thuong, cac duong diy, may bién ap, tu bu cong sudt phan khang co trong so dd déu & trang
thai dong.

—  Théng s6 tinh todn:

Thong s6 van hanh cua luéi dién khu vuc 1 & ché @6 1 trong phu luc 2.1.1 va 2.3
b) Két qud tinh todn cdc théng sé ché do

Theo két qua tinh toan tir phan mém Conus ta c6 duoc két qua dién ap tai cac nut 110kV
trong so d6 luéi dién khu vuc 1 nhu trong Bang 3.2:
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

Bang 3.2. Dién ap tai cac nut 110kV cua khu vuc 1 o ché do 1

Pién ap tai cac nit [kKV] Pién ap tai cac nit [kV]
Chédp | Chéddp | Chédp Chédp | Chédd | Chéap

Nut Tén it Udm la 1b 1lc Nut Tén nit Udm 1a 1b 1lc

s0 [kV] Céng suét phat ciia Dién s0 [kV] Cong suét phat cia Dién

mit troi mit troi

100% 50% 0% 100% 50% 0%
1 220kV 220 220.00 220.00 220.00 39 110kV Dien Sanh 110 108.55 108.71 108.50
6 110kV Dong Hoi 220 110 108.41 108.58 108.35 44 110kV Phong Dien 220 110 109.32 109.47 109.31
7 110kV Dong Hoi 110 110 108.03 108.19 107.93 46 110kV Phong Dien 110 110 108.71 108.84 108.61
10 110kV Ang Son 110 103.54 | 103.55 | 102.91 49 110kV Dien Loc 110 108.34 108.36 107.93
13 110kV Tay Bac Quan Hau 110 105.47 105.43 104.76 52 110kV Dong Lam 110 109.59 109.72 109.63
15 110kV DOHWA Le Thuy 110 103.39 | 102.85 | 101.24 55 110kV Rao Trang 3 110 110.79 110.91 110.83
17 110kV Cam Lien 110 103.16 | 102.71 101.24 58 110kV Alin B1 110 111.00 111.11 111.04
19 110kV Le Thuy 110 104.42 | 104.15 | 103.05 61 110kV Alin B2 110 111.02 111.13 111.05
21 110kV Vinh Linh 110 103.65 103.44 102.37 63 110kV Rao Trang 4 110 110.62 110.74 110.66
23 110kV Gio Thanh 1,2 110 107.49 106.81 105.01 66 110kV Van Xa 110 109.84 109.95 109.84
26 110kV LIG Quang Tri 110 107.31 106.67 105.01 69 110kV NMTD Huong Dien 110 111.32 111.4 111.32
28 110kV Quan Ngang 110 106.70 106.32 105.01 73 110kV Hue 2 110 109.00 109.17 109.20
35 110kV Dong Ha 220 110 109.18 109.34 109.01 80 110kV Hue 220 110 111.30 111.48 111.57
36 110kV Dong Ha 110 110 108.47 108.55 108.07 83 110kV NMTD Binh Dien 110 111.53 111.66 111.67

c) Nhdn xét
Qua két qua tinh toan cho théy trong ché do 1 c6 mot s6 nat trong ludi dién khu vuc 1 bi
roi ra ngoai ving cho phép, cu thé nhu sau:
— Ché do la:
Dién ap tai cac nat 10, 15, 17, 19, 21 thap hon gi6i han dién ap cho phép (< 95%Ug).
— Ché d 1b:
Dién ap tai cac nat 10, 15, 17, 19, 21 thap hon gi6i han dién ap cho phép (< 95%Ug).
— Ché dd lc:
Dién ap tai cac nat 10, 15, 17, 19, 21 thap hon gidi han dién 4p cho phép (< 95%Ugn,).

3.2.1.2. Khu vue 2
a) Gidi thiéu trang thdi so do va théng so tinh todn
—  Trang thdi so do:

Céac nha may thuy dién, nha may dién mat troi, cac tram bién ap phu tai déu 1am viéc binh
thuong, cac duong diy, may bién ap, tu bu cong sudt phan khang co trong so dd déu & trang
thai dong.

—  Théng s6 tinh todn:
Thong s6 van hanh cua luéi dién khu vuc 2 & ché do 1 trong phu luc 2.1.1 va 2.3

b) Két qua tinh todn cdc théng sé ché do
Theo két qua tinh toan tir phan mém Conus ta c6 dugc két qua di¢n ap tai cadc nut 110kV
trong so do ludi dién khu vuc 2 nhu trong Bang 3.3:
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

Bang 3.3. Dién ap tai cac nut 110kV cua khu vuc 2 o ché do 1

Pién ap tai cac nit [kV] Pién ap tai cic nit [kV]
Ché Ché Ché Ché Ché Ché
Niit o Udm do 1a do 1b do 1c Niit o Udm do 1a do 1b do 1c
sb Ten nt [kV] Cong suit phat ciia Dién sb Ten mit [kV] Cong suit phat ciia Dién
mit troi mit troi
100% 50% 0% 100% 50% 0%
1 TC 220kV 220 220.00 | 220.00 | 220.00 44 110kV T1 Phuoc An 220 110 110.12 110.22 110.20
4 110kV Quang Ngai 220 110 110.95 111.03 111.08 45 110kV Van Canh 110 109.37 109.47 109.45
7 110kV Dak Re 110 113.47 113.49 113.51 47 110kV An Nhon 110 107.32 107.34 107.15
10 110kV Duc Pho 110 107.58 107.67 107.68 49 110kV Phu Cat 110 106.55 106.46 106.10
12 110kV Tam Quan 110 106.57 106.68 106.67 50 110kV Cat Hiep 110 106.69 106.54 106.10
14 110kV Mo Duc 110 109.82 109.90 109.94 53 110kV My Thanh 110 107.34 107.35 107.11
19 110kV Phu My 220 110 110.75 110.81 110.66 55 110kV Nhon Tan 110 107.76 107.86 107.85
20 110kV Hoai Nhon 110 108.12 108.20 108.14 57 110kV Tay Son 110 106.04 106.15 106.14
22 110kV Vinh Son 110 112.70 112.75 112.70 59 110kV Don Pho 110 106.17 106.28 106.27
25 110kV Vinh Son 5 110 112.16 112.20 112.14 61 110kV An Khe 110 105.83 105.95 105.94
30 110kV Tra Xom 110 111.69 111.74 111.69 66 110kV Dak Srong 2 110 106.06 106.17 106.16
33 110kV Ken Lut Ha 110 110.06 110.14 110.10 70 110kV Dak Srong 2A 110 106.62 106.73 106.72
35 110kV Phu My 110 110 110.51 110.56 110.38 74 110kV Dak Srong 110 107.82 107.93 107.92
39 110kV Dam Tra O 110 110.88 110.78 110.38 78 110kV Dak Re 2 110 113.51 113.54 113.55
40 110kV My Hiep 110 111.19 111.06 110.66

c¢) Nhan xeét
Qua két qua tinh toan cho thay trong ché do 1 dién ap tai tat ca cac nuat trong ludi dién

khu vuc 2 nam trong viing cho phép (£ 5%Ugy,).

3.2.1.3. Khu vue 3
a) Gidi thiéu trang thdi so do va théng so tinh todn
—  Trang thdi so do:
Cac nha may thuy dién, nha may dién mat troi, cac tram bién ap phu tai déu lam viéc binh
thuong, cac duong day, may bién ap co trong so do déu o trang thai dong.
—  Théng s6 tinh todn:
Thong s6 van hanh cua lu6i dién khu vue 3 & ché d6 1 trong phu luc 2.1.1 va 2.3
b) Két qud tinh todn cdc théng sé ché do
Theo két qua tinh toan tir phﬁn mém conus ta c6 dugc két qua dién ap tai cac nat 110kV
trong so d6 ludi dién khu vuc 3 nhu trong Bang 3.4:

Bang 3.4. Dién ap tai cac nut 110kV cua khu viec 3 o ché do 1

Pién ap tai cac nit [kV] Pién ap tai cac nit [kV]
Ché d9 Ché dp Ché dp Ché d§ Ché d Ché d
Nut A , Udm 1a 1b 1c Nt A Udm 1a 1b 1c
X Tén nut X Tén nit
so [kV] Cong suat phat ciia Dién mat SO [kV] A £ e ENiAL g fen
troi Cong suat phat ciia Pién mat troi
100% 50% 0% 100% 50% 0%
1| 220kv 20 | 22000 | 22000 | 22000 68 | 110kvBoY 110 108.60 | 108.63 | 108.64
4 | 110KV Pleiku 220 110 11025 | 11043 | 11053 70 ;;QEZFMTD 110 10885 | 10887 | 108.89
7 | 110kV Ia Grai 110 10524 | 10552 | 105.63 7 11,:)01122’ NMTD Dak 110 10996 | °109.99 | 11001
9 | 110kV NMTD Dak Psi 1o | 1121 | 1123 | 11125 76 | 110kV Chu Se 220 1o | 10891 | 10931 109.43
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

12 | 110KV Duc Co 110 | 10355 | 103.90 | 10402 79 | 110kV Dien Hong 10 | 10769 | 107.94 | 108.04
17 | 110kV ChuProng 10 | 10702 | 10742 | 10754 86 | 110kV Chu Se 110 10 | 10818 | 10857 | 108.68
25 | LIOKVNMTD 1o | 11201 11203 | 112.05 93 | 110kVNMTD 10 | 10948 | 109.84 | 109.95
PleiKrong H'Mun
25 | 110kV NMTD Dak Doa | 110 1L | 119 | 11124 95 | LIOKVNMTD Ayun | 10976 | 11009 | 11018
Thuong 1A
29 | 110kV Kon Tum 1o | 11075 | 11078 | 110.80 97 | 110kV Chu Puh 1o | 10699 | 107.51 107.45
3p | [OKVNMTD Dak Bla | 11002 | 11005 | 110.06 99 | 110kV NMND Ba 110 107.04 | 10723 | 10649
1 Mia Gia Lai
34 | 110KV NMTD Dak Ne 110 | 10986 | 10980 | 109.91 101 | 110kV AyunPa 10 | 10679 | 10695 | 106.14
36 | 110kV KonPlong 1o | 10872 | 10875 | 108.77 105 | L10kvV NMDMT 1m0 | 10858 | 107.94 | 105.78
Krong Pa 2
39 | 110kV NMTD Dak Lo 10 | 10930 | 10932 | 109.34 107 | 110kV Krong Pa 1o | 10827 | 10760 | 10539
44 | 110kV Kon Tum 220 10 | 11083 | 11087 | 110.89 jog | 1OkVNMTD 1o | 10857 | 10832 | 10685
Daksrong 3A
47 | 110kV Dak Ha 10 | 11000 | 11003 | 110.05 110 | MOkVNMTD 10 | 10868 | 10839 | 106.84
Daksrong 3B
49 | 110kV Tan Mai 110 10986 | 109.89 | 109.90 114 | L10kV NMDMT 110 10855 | 107.88 | 105.68
Krong Pa
. Nut Tram Cat
51 | 110kV NMTD DakPsi5 | 110 | 11062 | 11065 | 11066 N7 | g e 1o | 11038 | 11047 | 110.51
56 | 110kV Dak To 110 | 10986 | 10989 | 10991 118 | 110kV Kon Tum 2 10 | 11035 | 11044 | 11049
59 }ém‘v NMTD Dak Psi 110 113.57 113.59 113.60 122 ]131121‘\/ NMTD Dak 110 111.33 111.41 111.45
66 ;llgow NMTD Dak Psi 110 113.94 | 113.96 | 113.97 125 ITL?;‘V Thuong Kon |, 109.17 | 10920 | 10921

c) Nhan xet
Qua két qua tinh toan cho thay trong ché d6 1 c6 mot nit trong ludi dién khu vuce 3 bi roi
ra ngoai ving cho phép, cu thé nhu sau:
— Ché db la:
Pién 4p tai nut 12 thap hon gidi han dién ap cho phép (<95%Uq4,).
— Chédo 1b:
Dién 4p tai nat 12 thip hon gidi han dién ap cho phép (<95%Uy4).
— Ché dd lc:
Dién 4p tai nat 12 thip hon gidi han dién ap cho phép (<95%Ug4,).

3.2.2. Tinh toan theo ché d 2
3.2.2.1. Khu vuc 1
a) Gidi thiéu trang thdi so do va cdc théng sé vin hanh

—  Trang thdi so do:
Cac nha may thuy dién, nha may dién mat troi, cac tram bién ap phu tai déu lam viéc binh
thuong, cac duong day, may bién ap co trong so do déu o trang thai dong.
—  Théng s6 tinh todn:
Thong s6 van hanh cua luéi dién khu vue 1 & ché d6 2 trong phu luc 2.1.2 va 2.3
b) Két qua tinh toan cac thong §5 ch‘é' do )
Theo két qua tinh toan tir phan mém Conus ta cé dugc két qua dién 4p tai cac nat 110kV
trong so d6 ludi dién khu vue 1 nhu trong Bang 3.5:

Bang 3.5. Dién ap tai cac nut 110kV cua khu vuc 1 o ché dp 2

Pién ap tai cac nit [kV] Pién ap tai cac nit [kV]

Chédp | chédp | chédd Chédp | Chédp | chéap

Nut Tén nit Udm 2a 2b 2¢ Nut Tén nit Udm 2a 2b 2¢
s0 [kV] Cong suat phat cia Dién mat s0 [kV] Cong suét phat cia Dién mit

tro troi

100% 50% 0% 100% 50% 0%

1 220kV 220 220.00 220.00 220.00 39 110kV Dien Sanh 110 108.73 108.86 108.63
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

6 110kV Dong Hoi 220 110 108.65 108.79 108.54 44 110kV Phong Dien 220 110 109.45 109.57 109.57
7 110kV Dong Hoi 110 110 108.27 108.40 108.12 46 110kV Phong Dien 110 110 108.84 108.94 108.68
10 110kV Ang Son 110 103.86 103.82 103.14 49 110kV Dien Loc 110 108.47 108.46 108.01
13 110kV Tay Bac Quan Hau 110 105.75 105.68 104.98 52 110kV Dong Lam 110 109.53 109.64 109.52
15 110kV DOHWA Le Thuy 110 103.72 103.14 101.50 55 110kV Rao Trang 3 110 110.49 110.58 110.48
17 110kV Cam Lien 110 103.49 103.00 101.50 58 110kV Alin B1 110 110.66 110.75 110.65
19 110kV Le Thuy 110 104.74 104.43 103.30 61 110kV Alin B2 110 110.67 110.76 110.67
21 110kV Vinh Linh 110 104.03 103.77 102.67 63 110kV Rao Trang 4 110 110.35 110.45 110.35
23 110kV Gio Thanh 1,2 110 107.87 107.16 105.33 66 110kV Van Xa 110 109.48 109.58 109.45
26 110kV LIG Quang Tri 110 107.68 107.02 105.33 69 110kV NMTD Huong Dien 110 110.89 110.96 110.87
28 110kV Quan Ngang 110 107.08 106.66 105.33 73 110kV Hue 2 110 109.24 109.38 109.38
35 110kV Dong Ha 220 110 109.55 109.68 109.32 80 110kV Hue 220 110 111.70 111.84 111.90
36 110kV Dong Ha 110 110 108.84 108.89 108.39 83 110kV NMTD Binh Dien 110 111.25 111.35 111.33

c) Nhdn xét
Dua trén két qua tinh toan trinh bay trong bang 3.5 ¢6 thé rit ra mot s6 nhan xét vé dién
ap nut trong ba ché d6 van hanh 2a, 2b va 2c¢ nhu sau:
— Ché d6 2a:
Pién ap tai nut 10, 15, 17, 21 thap hon giéi han dién ap cho phép (< 95%U4,y,).
— Ché do 2b:
Dién ap tai cac nat 10, 15, 17, 19, 21 thap hon gi6i han dién ap cho phép (< 95%Ugy).
— Ché a6 2c:
Dién ap tai cac nut 10, 15, 17, 19, 21 thap hon gi6i han dién ap cho phép (< 95%Ug).

3.2.3.2. Khu vue 2
a) Gidi thiéu trang thdi so dé va cdc théng sé tinh todn
—  Trang thdi so do:

Cac nha may thuy dién, nha may dién mat trdi, cac tram bién ap phu tai déu lam viéc binh
thuong, cac duong diy, may bién ap, tu bu cong sudt phan khang co trong so dd déu & trang
thai dong.

—  Théng s6 tinh todn:
Thong s6 van hanh cua ludi dién khu vuc 2 & ché d6 2 trong phu luc 2.1.2 va 2.3
b) Két qud tinh todn cdc théng sé ché do

Theo két qua tinh toan tir phan mém Conus ta c¢6 duoc két qua dién 4p tai cac nat 110kV

trong so d6 ludi dién khu vuc 2 nhu trong bang dudi:

Bang 3.6. Dién ap tai cac nut 110kV cua khu vuc 2 o ché do 2

Pién ap tai cac nit [kV] Dién ap tai cac nit [kV]
Ché Ché Ché Ché Ché Ché
Nut Udm do 2a do 2b dj 2¢ Nut Udm dj 2a do 2b do 2¢
£ Tén nut - £ Tén nut -
so [kV] Cong suat phat cia Dién 5o [kV] Cong suat phat cia Dién
mit troi mit troi
100% 50% 0% 100% 50% 0%
1 TC 220kV 220 220.00 220.00 220.00 44 110kV T1 Phuoc An 220 110 110.37 110.43 110.38
4 110kV Quang Ngai 220 110 111.97 112.04 112.07 45 110kV Van Canh 110 109.62 109.68 109.63
7 110kV Dak Re 110 113.03 113.05 113.05 47 110kV An Nhon 110 107.68 107.66 107.43
10 110kV Duc Pho 110 108.44 108.50 108.49 49 110kV Phu Cat 110 106.94 106.81 106.41
12 110kV Tam Quan 110 107.32 107.39 107.35 50 110kV Cat Hiep 110 107.08 106.90 106.41
14 110kV Mo Duc 110 110.82 110.88 110.91 53 110kV My Thanh 110 107.81 107.78 107.50
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

19 110kV Phu My 220 110 111.26 111.29 111.10 55 110kV Nhon Tan 110 107.67 107.74 107.68
20 110kV Hoai Nhon 110 108.57 108.62 108.53 57 110kV Tay Son 110 105.48 105.55 105.49
22 110kV Vinh Son 110 112.06 112.09 112.02 59 110kV Don Pho 110 105.20 105.27 105.21
25 110kV Vinh Son § 110 111.61 111.63 111.56 61 110kV An Khe 110 104.27 | 104.33 104.28
30 110kV Tra Xom 110 110.99 111.03 110.96 66 110kV Dak Srong 2 110 104.44 104.51 104.45
33 110kV Ken Lut Ha 110 109.24 109.29 109.23 70 110kV Dak Srong 2A 110 104.85 104.92 104.86
35 110kV Phu My 110 110 111.02 111.03 110.82 74 110kV Dak Srong 110 105.77 105.84 105.78
39 110kV Dam Tra O 110 111.39 111.25 110.82 78 110kV Dak Re 2 110 113.06 113.07 113.08
40 110kV My Hiep 110 111.70 111.54 111.10

c) Nhan xét
Dua trén két qua tinh toan trinh bay trong bang 3.6 c6 thé rut ra mot sd nhan xét vé dién
ap nut trong ba ché d6 van hanh 2a, 2b va 2¢ nhu sau:
— Ché d¢ 2a:
Dién 4p tai nat 61, 66 thap hon gidi han dién ap cho phép (< 95%Uy,y,).
— Ché d¢ 2b:
Dién 4p tai nut 61 thap hon gidi han dién ap cho phép (< 95%U4,y,).
— Ché d¢ 2c:
Dién 4p tai cac nit 61, 66 thap hon gi6i han dién ap cho phép (< 95%Ug,).

3.2.3.3. Khu vue 3
a) Gidi thiéu trang thdi so do va cdc théng sé tinh todn
—  Trang thdi so do:
Céac nha may thuy dién, nha may dién mat troi, cac tram bién ap phu tai déu 1am viéc binh
thuong, cac duong day, may bién ap co trong so do déu o trang thai dong.
—  Cdc théng sé van hanh:
Thong s6 van hanh cua ludi dién khu vuc 3 & ché d6 2 trong phu luc 2.1.2 va 2.3
b) Két qud tinh todn cdc théng sé ché do
Theo két qua tinh toan tur phﬁn mém Conus ta ¢ dugc két qua dién ap tai cac nut 110kV
trong so d6 ludi dién khu vyc 3 nhu trong bang dudi:

Bang 3.7. Dién ap tai cac nut 110kV cua khu vic 3 o ché do 2

Pién ap tai cac nit [kV] Pién ap tai cac nit [kV]
Ché ap Ché ap Ché ap Chéap | chnéap Ché ap
Nut ~ , Udm 1a 1b 1c Nt A~ , Udm 1a 1b 1c
x Tén nut z Tén nit
) [kV] R R s0 [kV] Cong suit phat ciia Dién mit
Cong suat phat ciia Pién mat troi roi
100% 50% 0% 100% 50% 0%
1 220kV 220 220.00 220.00 220.00 68 | 110kVvBoY 110 108.88 108.90 108.91
4 | 110KV Pleiku 220 110 11093 | 11106 | 111.04 70 [l,llgl‘(\;fMTD 110 109.08 | 109.10 | 109.10
7 110kV Ia Grai 110 105.94 106.12 105.99 72 [',LOI'EX NMTD Dak 110 110.37 110.39 110.40
9 | 1OkVNMTD 110 L4 | us |o1e 76 | 110kV Chu Se 220 110 109.51 | 109.74 | 109.49
Dak Psi
12 | 110kV Duc Co 110 104.24 104.46 104.28 79 | 110kV Dien Hong 110 108.38 108.54 108.47
17 | 110kV ChuProng 110 107.64 107.88 107.65 86 | 110kV Chu Se 110 110 108.62 108.85 108.60
22 | LOkVNMTD 110 11220 | 11222 | 1122 93 | 110kVNMTD 110 10953 | 109.74 | 109.51
PleiKrong H'Mun
110kV NMTD 110kV NMTD Ayun
25 | Dak Doa 110 111.30 111.37 111.36 9 | Thuong 1A 110 109.64 109.83 109.62
29 | 110kV Kon Tum 110 111.31 111.33 111.34 97 | 110kV Chu Puh 110 107.52 107.74 106.95
110kV NMTD 110kV NMND Ba
32 | DakBlad 110 110.22 110.24 110.25 99 | \ia Gia Lai 110 106.90 106.70 104.80
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

34 ll)g?(kxeNMTD 110 11002 | 11004 | 11005 101 | 110KV AyunPa 110 106.63 | 10639 | 10438

36 | 110kV KonPlong 110 10873 | 10875 108.76 105 ;(Ir z’;;;:;MZDM r 110 108.08 | 107.06 | 103.39

39 BL?(kE’ONMTD 110 109.06 | 10907 | 109.08 107 | 110kV Krong Pa 110 107.77 | 10672 | 102.99
110kV Kon Tum 110kV NMTD

a |0 110 14l | 11143 | 11144 108 | Dacrone 34 110 108.00 | 10747 | 104.53

47 | 110kV Dak Ha 110 11052 | 11054 | 110.55 110 gl 0121:%‘43? 110 10818 | 107.52 | 10448

49 | 110kV Tan Mai 110 11029 | 11031 110.32 114 ;(Irz’;;}]:;MDMT 110 108.04 | 107.01 | 10328
110kV NMTD Nut Tram Cat NMTD

ST IS 110 11075 | 11077 | 11078 n7 | e e 110 11075 | 11082 | 11081

56 | 110kV Dak To 110 11029 | 11031 | 11032 118 | 110kV Kon Tum 2 110 11073 | 11080 | 110.79

s9 | LLOkVNMTD 110 1302 | 113.03 113.04 122 | 110kVNMTD Dak 110 1143 | 11149 | 11148
Dak Psi 43 Bla

66 | 1OkVNMTD 110 1320 | 11330 | 11331 125 | 110KV Thuong Kon 110 108.99 | 109.00 | 109.01
Dak Psi 2B Tum

c) Nhdn xét

Dua trén két qua tinh toan trinh bay trong bang 3.7 c6 thé rat ra mot sé nhan xét vé dién

ap nut trong ba ché d6 van hanh 2a, 2b va 2¢ nhu sau:

3.2

— Ché d¢ 2a:
Dién 4p tai nat 12 thap hon gidi han dién ap cho phép (<95%Uy4).
— Ché do 2b:
Dién 4p tai nat 12 thap hon giéi han dién ap cho phép (<95%Ug4).
— Ché a6 2c:
Pién ap tai nat 12, 101, 105, 107, 110, 114, thap hon gidi han dién ap cho phép
(<95%Ug41m)-

4. Danh gia chung
Qua tinh todn, phan tich hai ché d¢ van hanh dién hinh c6 thé rat ra mot s6 danh gia tong

quat vé anh hudng cia cac nha may thuy dién nho, dién mit troi dén thong sb ché do (dién ap)
cua ludi dién 110kV khu vuc mién Trung nhu sau:

Khi cho cac nha may thuay dién phat cong suat cuc dai, phu tai cac tram bién ap 110kV van
hanh cuc dai va cong suat phat ctia dién mat troi thay doi theo thoi gian trong ngay véi 3
mirc (100%, 50%, 0%) cong sudt thyc té. Két qua tinh toan cho thay dién ap hau hét cac nat
déu nam trong gidi han cho phép, chi c6 mot s6 nut roi ra ngoai vung cho phép, cu thé:
+ O khu vyc 1, mot sb nit (nhu nat 10, 15, 17, 19, 21) dién ap thap hon gidi han cho
phép, dac b1¢t khi cong suat phat dién mat troi giam xudng 0% (ché do 1c).
+ O khu vyc 2, tit ca cac niit déu duy tri dién 4p 6n dinh trong ca ba ché d6 phat cong
suit ciia dién mat troi.
+ O khu vuce 3, ¢6 mt sd nat bi thép ap nhe (vi du: nat 12) khi gidm cong suét dién mat
trdi, nhung nhin chung dién 4p van duy tri trong pham vi cho phép.
+ Qua d6 cho thay trong khu vuc nay ché do van hanh ctia cac ngudn dién mit troi anh
hudng dén chét luong dién ap.
Khi cho cac nha may thuy dién phat cong suit cuc tiéu, phu tai cac tram bién 4p 110kV van
hanh cuc dai va cong suat phat cta dién mat troi thay d6i theo thoi gian trong ngay voi 3
mirc (100%, 50%, 0%) cong suat thuc té. Két qua tinh toan cho thay dién ap ciia nhiéu nit
roi ra ngoai ving cho phép, cu thé:
+ O khu vyc 1, mét s6 nat nhu 10, 15, 17, 21 dién ap thap hon giéi han cho phép, dic
biét khi dién mat troi khong phét cong suat (Che do 2c).
+ O khu vyc 2, dién ap tai nut 61, 66 giam xuodng dudi gioi han cho phép, dac biét khi
dién mat troi khong phat cong suét (ché do 2c).
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

+ O khu vye 3, mot s6 nit nhur 12, 101, 105, 107, 110, 114 dién ap thap hon gi¢i han
cho phép, dac biét khi di€n mat troi khong phat cong sut (ché do 2c).

+ Qua do cho thdy khi thuy dién phat cong suét cuc tiéu, vao nhiing thoi diém khong co
ngudn phét ciia dién mat troi, phu tai phai nhan dién tir hé thong dan dén dién ap cudi
duong day thap hon gidi han cho phép.

— Trong ché d6 van hanh binh thudng cta ludi dién, qua 2 ché d6 van hanh cho thiy su thay
d6i cong suit phat cta thay dién va dién mit troi s& anh hudng truc tiép dén dién 4p van hanh
ctia ludi dién 110kV khu vyc mién Trung. Dién 4p tai mt sO nut phu tai thip gii han cho
phép 6 hai ché d6. Do d6 dé tai can phai tinh toan, dé xuat giai phap dam bao giit on dinh
dién 4p ndm trong gidi han cho phép khi thay d6i ché do van hanh. (s& duogc trinh bay trong
muc 3.4)

3.3. Tinh toan, phén tich cac ché 9 sw ¢d N-1

Trén co s& cac ché dd van hanh & ché d6 lam viéc binh thuong da duoc xac dinh trong

muc 3.1.2, tiép tuc tinh toan danh gia 4nh huong ciia cac nha may thity dién va dién mat troi dén
ludi dién 110kV khu vyc mién Trung trong trudng hop c6 xay ra sy ¢d N-1. Qua tinh todn céc
truong hop su cO N-1 ung voi cac ché dd 1am viéc cua ludi dién, két qua cho théy khi ¢6 su tham
gia phat cong suat clia cac ngudn dién mit troi (cac ché do 1a, 2a) thi dién ap ctia nhidu nat thap
hon gi6i han cho phép, c6 truong hop dan dén mét 6n dinh hé thong. Duéi day 1a mot sd trudng
hop nguy hiém ma dé tai da thuc hién tinh toan, phén tich.

3.3.1. Tinh toan theo ché dj 1a
3.3.1.1. Khu vue 1
a) Cdc trieong hop sie co:

Theo so do ludi dién 110kV khu vuc 1 dang van hanh ¢ ché do 1a, 1an lugt xét 2 truong
hop sur ¢d N-1 1a: sy ¢b duong day 110kV ndi gitra 2 nit 6-10 (Le.10) va su cd dudng diy 110kV
nbi gitta 2 nat 28-36 (Las36).

Thong s6 van hanh cua ludi dién khu vuc 1 & ché d6 la trong phu luc 2.1.1 va 2.3
b) Két qua tinh todn cdc théng sé ché dg

Theo két qua tinh toan tir phan mém Conus ta c6 duoc két qua dién 4p tai cac nat 110kV
trong so d6 ludi dién khu vuc 1 khi ¢6 sy ¢ N-1 nhu trong Bang 3.8.

Bang 3.8. Dién ap tai cac nut 110kV cua khu vuc 1 khi co sy co N-1

Sw ¢é N-1 Sw ¢b N-1
l\; gt Tén nit }Jden]l })lr(‘{‘l;idﬁy Dlr‘gl;i;iﬁy l\igt Tén it }Jkdvnll Dlr(‘)'le-gwdéy Dll’g:lsi fﬁy
Pién ap tai cac nit [kV] Pién ap tai cac nit [kV]
1 220kV 220 220.00 39 110kV Dien Sanh 110 107.34
6 110kV Dong Hoi 220 110 110.09 44 110kV Phong Dien 220 110 108.38
7 110kV Dong Hoi 110 110 109.69 46 110kV Phong Dien 110 110 107.76
10 110kV Ang Son 110 84.50 49 110kV Dien Loc 110 107.38
13 110kV Tay Bac Quan Hau 110 106.63 52 110kV Dong Lam 110 108.92
15 110kV DOHWA Le Thuy 110 103.95 Khéng hoi tu 55 110kV Rao Trang 3 110 110.25 Khong hoi tu
17 110kV Cam Lien 110 103.72 58 110kV Alin Bl 110 110.47
19 110kV Le Thuy 110 104.96 61 110kV Alin B2 110 110.49
21 110kV Vinh Linh 110 93.00 63 110kV Rao Trang 4 110 110.07
23 110kV Gio Thanh 1,2 110 102.40 66 110kV Van Xa 110 109.19
26 110kV LIG Quang Tri 110 102.23 69 110kV NMTD Huong Dien 110 110.83
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

28 110kV Quan Ngang 110 101.61 73 110kV Hue 2 110 108.61
35 110kV Dong Ha 220 110 107.31 80 110kV Hue 220 110 111.10
36 110kV Dong Ha 110 110 106.24 83 110kV NMTD Binh Dien 110 111.21

c) Nhan xet

Qua két qua tinh toan cho thay luéi dién 110kV khu vuc 1 dang van hanh & ché do la,
khi sy ¢6 dudng day Le.-10 thi dién ap tai cac nat 10, 15, 17, 21, 23, 26, 28 thap hon giéi han cho
phép va khi sy ¢ dudng diy Las.s6 thi hé théng mat 6n dinh (bai toan khong hoi ty).
3.3.1.2. Khu vue 2
a) Cdc trieong hop sir co:

Theo so do luéi dién 110kV khu vue 2 dang van hanh ¢ ché do 1a, 1an luot xét 2 trudong
hop su ¢b N-1 1a: sy cb duong day 110kV nbi gitta 2 nat 25-30 (La2s.30) va sy cd dudng day
110kV nbi gitra 2 nat 44-55 (Laa-ss).

Thong s6 van hanh cua ludi dién khu vue 2 & ché d6 la trong phu luc 2.1.1 va 2.3
b) Két qua tinh todn cdc théng sé ché dg

Theo két qua tinh toan tir phan mém Conus ta c¢6 duoc két qua dién 4p tai cac nat 110kV
trong so d6 ludi dién khu vyc 2 khi ¢6 su ¢ N-1 nhu trong Bang 3.9.

Bang 3.9. Dién ap tai cac nut 110kV cua khu vuc 2 khi co sw c6 N-1

Sw ¢6 N-1 Sw ¢6 N-1
A e e e B A R R ey
Pién ap tai cac nit [kV] Pién 4p tai cic nit [kV]
1| Tc220kv 220 220.00 44 | 110kV T1 Phuoe An 220 110 109.76
4 | 110kV Quang Ngai 220 110 110.95 45 | 110kV Van Canh 110 109.01
7 | 110kV Dak Re 110 113.47 47 | 110kV AnNhon 110 107.04
10 | 110kV Duc Pho 110 107.63 49 | 110kV Phu Cat 110 106.30
12| 110kV Tam Quan 110 106.65 50 | 110kV Cat Hiep 110 106.44
14| 110kV Mo Duc 110 109.83 53 | 110kV My Thanh 110 107.27
19 | 110kV PhuMy 220 110 110.79 55 | 110KV Nhon Tan 110 106.91
20 | 110KV Hoai Nhon 110 108.26 Kh‘i’t’f hot 57 | 110kV Tay Son 110 104.42 Khé't’f hoi
22 | 110kV Vinh Son 110 113.29 4 59 | 110V Don Pho 110 103.85 '
25 | 110kV Vinh Son 5 110 113.07 61 | 110kV An Kne 110 103.47
30 | 110kV Tra Xom 110 107.08 66 | 110kV Dak Srong 2 110 103.70
33 | 110kV Ken Lut Ha 110 106.23 70 | 110kV Dak Srong 24 110 104.27
35 | 110kV Phu My 110 110 110.54 74 | 110kV Dak Srong 110 105.49
39 | 110kV Dam Tra O 110 110.91 78 | 110kV Dak Re 2 110 11351
40 | 110kV My Hiep 110 11123

c) Nhan xét

Qua két qua tinh toan cho théy luoi dién 110kV khu vuc 2 dang van hanh ¢ ché do la,
khi su ¢b dudng day Lasso thi dién ap tai cac nat 57, 59, 61, 66, 70 thip hon giéi han dién ap
cho phép va khi sy ¢6 dudng day Laass thi hé théng mét on dinh (bai toan khong hoi tu).

3.3.1.3. Khu vue 3
a) Cdc trieong hop sir co:

Theo so d6 ludi dién 110kV khu vyuc 3 dang van hanh & ché do 1a, 1an luot xét 2 trudng
hop su ¢6 N-1 1a: su cd dudong day 110kV ndi gitra 2 nat 4-7 (L,_,) va sy ¢b duong day 110kV
nbi gitta 2 nat 76-17 (L,¢_17)

Thong s6 van hanh cua ludi dién khu vuc 3 & ché d la trong phu luc 2.1.1 va 2.3
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

b) Két qua tinh todn cdc théng sé ché do
Theo két qua tinh toan tir phan mém Conus ta c6 dugc két qua dién ap tai cac nat 110kV
trong so do ludi dién khu vuce 3 khi ¢6 sy ¢6 N-1 nhu trong Bang 3.10.

Bang 3.10. Dién ap tai cdac nut 110kV cua khu vuc 3 khi co sy c6 N-1

Sw ¢6 N-1 Sw ¢b N-1
Nut A Udm Puong day Puong day Nut A Udm Puong day Puong diy
s Tén nit kV] Las Lioar 6 Tén mit kV] Las Lis17
Dién ap tai cac nit [kV] Pién 4p tai cac nut [kV]
1| 2200y 220 220.00 220.00 68 | 110kVBoY 110 108.66 108.59
4 | 110kV Pleiku 220 110 111.17 110.15 70 | L10KVNMTD 110 108.91 108.84
PleiKan
7 | 110kV Ia Grai 110 91.86 104.80 7 11,})0112)’ NMTD Dak 110 110.03 109.95
9 | 110kV NMTD Dak Psi 110 111.26 111.20 76 | 110kV Chu Se 220 110 106.87 108.91
12 | 110kV Duc Co 110 93.82 102.89 79 | 110kV Dien Hong 110 107.97 107.61
17 | 110kV ChuProng 110 103.25 106.13 86 | 110kV Chu Se 110 110 106.17 108.18
22 | 110kV NMTD PleiKrong 110 112.07 112.00 93 ]1{13‘11\; NMTD 110 107.63 109.48
25 | 110kV NMTD Dak Doa 110 111.56 111.05 95 | HOKVNMID Ayun | 108.06 109.75
Thuong 1A
29 | 110kV Kon Tum 110 110.83 110.74 97 | 110kV Chu Puh 110 105.05 106.99
32 | 110kv NMTD Dak Bla 1 110 110.09 110.01 99 | 10KV NMND Ba 110 105.33 107.04
Mia Gia Lai
34 | 110kV NMTD Dak Ne 110 109.93 109.85 101 | 110k AyunPa 110 105.11 106.79
36 | 110kV KonPlong 110 108.79 108.72 105 | L10KV NMDMT 110 107.24 108.58
Krong Pa 2
39 | 110kV NMTD Dak Lo 110 109.35 109.30 107 | 110kV Krong Pa 110 106.93 108.27
44 | 110kV Kon Tum 220 110 110.91 110.82 jog | LLOKVNMTD 110 107.21 108.57
Daksrong 3A
47 | 110kV Dak Ha 110.00 110.07 109.99 110 | 110KV NMTD 110.00 107.36 108.68
Daksrong 3B
49 | 110kV Tan Mai 110.00 109.92 109.85 114 | LI0KV NMDMT 110.00 107.21 108.55
Krong Pa
. Nut Tram Cat
51 | 110kV NMTD Dak Psis | 110.00 110.68 110.62 0T | e o 110.00 110.84 110.33
56 | 110kV Dak To 110.00 109.93 109.85 118 | 110kV Kon Tum 2 110.00 110.81 110.30
59 | 110kV NMTD Dak Psi43 | 110.00 113.61 113.57 122 g‘lgkv NMTD Dak | o9 11.72 111.29
66 ;EOW NMTD Dak Psi 110.00 113.98 113.94 125 ITL?xll{V Thuong Kon |1 g9 109.23 109.17

c) Nhdn xét

Qua két qua tinh toan cho théy ludi dién 110kV khu vuc 3 dang van hanh ¢ ché do la,
khi su ¢d dudng day (L,_,) thi dién ap tai cac niit 7, 12, 17, thap hon gii han cho phép va khi
su ¢b duong day (L,¢_,,) thi dién ap tai ntt 12 thap hon gidi han cho phép.

3.3.2. Tinh toin theo ché d9 2a
3.3.2.1. Khu vue 1
a) Cdc trieong hop sie co
Theo so dd ludi dién 110kV khu vuc 1 dang van hanh & ché do 2a, 1an luot xét 2 truong
hop su ¢b N-1 1a: su cd duong day 110kV nbi giita 2 niit 6-10 (Le.10) va su ¢b duong day 110kV
nbi gitta 2 nat 28-36 (Las-36).
Thong s6 van hanh cua lugi dién khu vue 1 & ché d6 2a trong phu luc 2.1.2 va 2.3

b) Két qud tinh todn cdc théng sé ché do
Theo két qua tinh toan tir phan mém Conus ta c6 dugc két qua di¢n ap tai cac nut 110kV
trong so dd luéi dién khu vuc 1 khi ¢6 su ¢6 N-1 nhu trong Bang 3.11.
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Bang 3.11. Dién dp tai cac nut 110kV cua khu vuc 1 khi co su c6 N-1

Sw cb N-1 Sw ¢b N-1
Pién ap tai cac nit [kKV] Pién ap tai cic nit [kV]
1 220kV 220 220.00 39 110kV Dien Sanh 110 107.54
6 110kV Dong Hoi 220 110 110.25 44 110kV Phong Dien 220 110 108.51
7 110kV Dong Hoi 110 110 109.84 46 110kV Phong Dien 110 110 107.90
10 110kV Ang Son 110 85.20 49 110kV Dien Loc 110 107.52
13 110kV Tay Bac Quan Hau 110 106.84 52 110kV Dong Lam 110 108.85
15 110kV DOHWA Le Thuy 110 104.22 55 110kV Rao Trang 3 110 109.92
17 110kV Cam Lien 110 103.99 58 110kV Alin B1 110 110.10
Khéng hoi tu Khéng hoi tu
19 110kV Le Thuy 110 105.23 61 110kV Alin B2 110 110.11
21 110kV Vinh Linh 110 93.58 63 110kV Rao Trang 4 110 109.77
23 110kV Gio Thanh 1,2 110 102.88 66 110kV Van Xa 110 108.84
26 110kV LIG Quang Tri 110 102.70 69 110kV NMTD Huong Dien 110 110.40
28 110kV Quan Ngang 110 102.09 73 110kV Hue 2 110 108.85
35 110kV Dong Ha 220 110 107.72 80 110kV Hue 220 110 111.49
36 110kV Dong Ha 110 110 106.66 83 110kV NMTD Binh Dien 110 110.92

c) Nhdn xét

Qua két qua tinh toan cho théy ludi dién 110kV khu vuc 1 dang van hanh ¢ ché do 2a,
khi su cb duong day Le-10 thi dién ap tai cadc nat 10, 15, 17, 21, 23, 26, 28 thép hon gi61 han cho
phép va khi sy ¢ dudong day Las.s6 thi hé théng mat 6n dinh (bai toan khong hoi ty).
3.3.2.2. Khu vuc 2

a) Cdc trieong hop sie co:

Theo so dd luéi dién 110kV khu vuc 2 dang van hanh & ché do 2a, 1an luot xét 2 truong
hop su ¢b N-1 1a: sy cd dudng day 110kV ndi gitra 2 nat 25-30 (L2s30) va sy ¢d dudng day
110kV nbi gitta 2 nat 44-55 (Laa-ss).

Thong s6 van hanh cua luéi dién khu vue 2 & ché d6 2a trong phu luc 2.1.2 va 2.3

b) Két qua tinh todn cdc théng sé ché dp

Theo két qua tinh toan tur phﬁn mém Conus ta ¢ dugc két qua dién ap tai cac nut 110kV

trong so dd luéi dién khu vuc 2 khi ¢6 sy ¢d N-1 nhu trong Bang 3.12.

Bang 3.12. Pién ap tai cdac nut 110kV cua khu vuc 2 khi co sy c6 N-1

Sw ¢é N-1 Sw ¢é N-1
W Ten i et I R W Ten ni et S
Pién ap tai cac nit [kV] Pién ap tai cac nit [kV]

1 TC 220kV 220 220.00 44 110kV T1 Phuoc An 220 110 109.71
4 110kV Quang Ngai 220 110 111.97 45 110kV Van Canh 110 108.95
7 110kV Dak Re 110 113.03 47 110kV An Nhon 110 107.16
10 110kV Duc Pho 110 108.51 49 110kV Phu Cat 110 106.48
12 110kV Tam Quan 110 107.43 50 110kV Cat Hiep 110 106.62

Khéng hoi tu Khong hoi tu
14 110kV Mo Duc 110 110.83 53 110kV My Thanh 110 107.65
19 110kV Phu My 220 110 111.29 55 110kV Nhon Tan 110 106.15
20 110kV Hoai Nhon 110 108.77 57 110kV Tay Son 110 102.68
22 110kV Vinh Son 110 112.84 59 110kV Don Pho 110 101.34
25 110kV Vinh Son 5 110 112.81 61 110kV An Khe 110 100.31
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30 | 110kV Tra Xom 110 103.83 66 | 110KV Dak Srong 2 110 100.49
33 | 110kV Ken Lut Ha 110 103.18 70 | 110kV Dak Srong 24 110 100.92
35 | 110kV PhuMy 110 110 111.03 74 | 110kV Dak Srong 110 101.86
39 | 110kV Dam Tra O 110 111.40 78 | 110kV Dak Re 2 110 113.05
40 | 110kV My Hiep 110 111.73

c¢) Nhdn xét
Qua két qua tinh toan cho thay luéi dién 110kV khu vuc 2 dang van hanh & ché do 2a,
khi su ¢6 duong day Las.so thi dién ap tai cac nat 30, 33, 57, 59, 61, 66, 70, 74 thap hon gidi han
dién ap cho phép va khi sy ¢ dudng day Lasss thi hé thong mat 6n dinh (bai toan khong hoi tu).

3.3.2.3. Khu vuc 3
a) Cdc trieong hop sir co

Theo so do luéi dién 110kV khu vuc 3 dang van hanh ¢ ché do 2a, 1an luot xét 2 trudong
hop su ¢ N-1 1a: sy ¢6 duong day 110kV ndi giira 2 nat 4-7 (L,_,) va su cd dudng day 110kV
ndi gitta 2 nat 76-17 (Log_17)

Thong s6 van hanh cua luéi dién khu vue 3 & ché d6 2a trong phu luc 2.1.2 va 2.3
b) Két qud tinh todn cdc théng sé ché do

Theo két qua tinh toan tir phan mém Conus ta c¢6 dugc két qua dién ap tai cac nat 110kV
trong so d6 ludi dién khu vuc 3 khi ¢6 su ¢ N-1 nhu trong Bang 3.13.

Bang 3.13. Dién ap tai cdac nut 110kV cua khu vuc 3 khi co sy c6 N-1

Sw ¢6 N-1 Sw ¢b N-1
Nut A Udm Puong day Puong day Nut A Udm Puong day Puong diy
o Tén niit k] Ly Lootr b Tén niit kV] Lay Lie.17
DPién ap tai cac nit [kV] Pién 4p tai cac nat [kV]
1| 220k 220 220.00 220.00 68 | 110kVBoY 110 108.95 108.87
4 | 110kV Pleiku 220 110 111.85 110.84 70 | L10KVNMTD 110 109.15 109.07
PleiKan
7 | 1106V Ia Grai 110 92.63 105.50 7 11,(')01122’ NMTD Dak 110 110.43 110.36
9 | 110kV NMTD Dak Psi 110 111.19 1113 76 | 110kV Chu Se 220 110 107.45 109.51
12 | 110kV Duc Co 110 94.57 103.60 79 | 110kV Dien Hong 110 108.65 108.30
17 | 110kV ChuProng 110 103.88 106.77 86 | 110kV Chu Se 110 110 106.60 108.62
22| 110kV NMTD PleiKrong 110 11226 112.19 93 ]1{13‘1!\1’1 NMTD 110 107.66 109.53
25 | 110kV NMTD Dak Doa 110 111.75 111.25 95 | MOKVNMTD Ayun 110 107.93 109.64
Thuong 1A
29 | 110kV Kon Tum 110 11139 11130 97 | 110kV Chu Puh 110 105.56 107.52
32 | 110kV NMTD Dak Bla 1 110 11029 11021 99 | MOV NMND Ba 110 105.13 106.90
Mia Gia Lai
34 | 110kV NMTD Dak Ne 110 110.09 110.01 101 | 110k AyunPa 110 104.88 106.63
36 | 110kV KonPlong 110 108.79 108.72 jo5 | L10kV NMDMT 110 106.63 108.08
Krong Pa 2
39 | 110kV NMTD Dak Lo 110 109.11 109.05 107 | 110kV Krong Pa 110 106.31 107.77
44 | 110kV Kon Tum 220 110 111.49 111.40 jog | LIOKVNMTD 110 106.64 108.09
Daksrong 3A
47 | 110kV Dak Ha 110.00 110.59 110.51 110 | LI0KVNMTD 110.00 106.75 108.18
Daksrong 3B
49 | 110kV Tan Mai 110.00 110.36 110.28 114 | LI0KV NMDMT 110.00 106.60 108.05
Krong Pa
. Nut Tram Cat
51| 110kV NMTD Dak Psi5 | 110.00 110.81 110.74 n7 | e 110.00 1121 110.70
56 | 110kV Dak To 110.00 110.36 110.28 118 | 110kV Kon Tum 2 110.00 1118 110.69
59 | 110kV NMTD Dak Psi43 | 110.00 113.06 113.02 122 113'1ng NMTD Dak | o9 111.82 111.39
66 | LOKVNMTD Dak Psi 110.00 113.33 113.29 125 | 110KV Thuong Kon 110.00 109.04 108.98
2B Tum
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c) Nhan xet
Qua két qua tinh toan cho théy ludi dién 110kV khu vuc 3 dang van hanh ¢ ché do 2a,
khi su ¢6 duong day (L,_,) thi dién 4p tai cac nut 7, 12, 17, thap hon gi6i han cho phép va khi
su ¢d duong day (L,¢_,,) thi dién ap tai ntit 12 thap hon gidi han cho phép.

3.3.3. Danh gia chung

Qua tinh toan, phén tich cac truong hop su ¢ N-1 dién hinh trong cac ché d6 van hanh
la va 2a, két qua cho thiy khi xay ra su ¢d N-1 trong thoi diém ngudn dién mit trdi dang phat
cong suat cuc dai thi dién 4p tai nhidu nat giam thap hon gidi han cho phép, c¢6 truong hop con
dan dén mét on dinh hé théng.

—  Khi cho cac nha may thuy dién phat cong suit cuc dai, phu tai cac tram bién ap 110kV
van hanh cyc dai va cong sudt phat cua dién mit troi dat mirc cong suét cuc dai thyc té. Khi
¢ su ¢ N-1 trén cac so dd ludi dién 110kV, két qua tinh toan cho thay 6 su bién dong lon
vé thong s6 dién ap tai cac nut, cy thé:

+ Trong so d6 ludi dién & khu vuc 1, khi sy ¢6 duong day Le.1o dan dén hién tuong sut ap
dang ke tai cac nut 10, 15, 17, 21, 23, 26, 28 dién ap giam xudng dudi gidi han cho phép
(< 95%Uam). Pic biét nghiém trong 1a trudong hop sy ¢d dudng diy Las 36 dd lam mat 6n
dinh hé thong.

+ Trong so do ludi dién & khu vuc 2, khi su ¢6 dudng day Las.zo dién ap tai cac nut 57, 59,
61, 66, 70 giam thip hon gio1 han cho phép (< 95%Uam), va khi su cd dudng day Laa.ss
cling dan dén tinh trang mat 6n dinh hé thong.

+ Trong so d6 luéi dién ¢ khu vuc 3, khi sy ¢ dudng day L4z da lam cho dién ap cac nit
7,12, 17 giam thap hon dién ap cho phép va khi su ¢co duong day Li7.76 thi dién ap nut 12
thap hon gidi han cho phép.

+ Qua d6 cho thay trong ché do nay khi c6 su ¢b duong day Lasse trong khu vuce 1 hodc su
c0 duong day Las.ss trong khu vuc 2 thi sé dan dén sup do dién ap va bao vé role dién ap
thap s€ tac dong co thé dan dén mat dién trong pham vi rong.

—  Trong céc truong hop co sy ¢d N-1 trén ludi dién khi hé thong dang van hanh trong 2 ché
do la, 2a tuong Ung voi nguon dién mat troi dang phat cong suét cuc dai. Két qua tinh toan
cho thiy cong suat phét ciia cac nha may thuy dién c6 anh huong lon chat lugng dién 4 ap trong
luéi dién 110kV khu vuc mién Trung, dién ap cac nut phu tai giam thap khi c6 sy c6 duong
day N-1, c6 trudng hop con dan dén mat 6n dinh hé thdng. Do d6 dé tai can phai tinh toan, dé
xuat giai phap dam béo giit on dinh dién 4p nam trong gidi han cho phép khi ¢ su cb trong
ludi dién va xac dinh cac ché d6 van hanh cho phép kiém tra, bio dudng dudng ddy (sé trinh
bay trong muc 3.4).

3.4. Tinh toin, dé xuit giii phap ning cao d9 an toan van hanh cho luéi dién
3.4.2. Trwong hop van hanh & ché dd 1am viéc binh thwong

3.4.1.1.Khu vuc 1

a) Xac dinh cac ché do cé dién dp roi ra ngodi vimg cho phép

Qua két qua tinh toan phan tich cac ché do van hanh binh thuong trong muc 3.2 cho thiy
khi ché dd van hanh cta cic nha may thuy dién va dién mat troi thay doi da dan dén dién ap tai
mot s nut trén ludi dién 110kV Khu vuc 1 nam ngoai gidi han cho phép nhu trong Bang 3.13.
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

Bang 3.14. Tinh trang ludi dien Khu vuc 1 0 cdc ché do van hanh binh thuong

Ché @6 van hanh Cac nit co6 dién ap vugt gidi han cho phép

Ché d6 1a 10, 15, 17, 19, 21

Ché d9 1 Ché do 1b 10,15, 17, 19, 21
Ché do 1c 10, 15, 17, 19, 21
Ché d6 2a 10, 15, 17, 21

Ché d6 2 Ché d6 2b 10, 15, 17, 19, 21
Ché do 2¢ 10, 15, 17, 19, 21

b) Pé xudt gidi phdp dam bao an toan vin hanh cho ludi dién

Dé cai thién chit luong dién ap cho ludi dién khi ché d6 van hanh thay doi, dé tai dé xuat
giai phap lap dit thiét bi bu cong sut phan khang. O timg ché d6 van hanh, Ian luot thyc hién
lap dat thiét bi bu tai cac nut c¢6 dién ap roi ra ngoai vung cho phep va diéu chinh cong suat bu
dé dua dién 4p tat ca cac nut cua ludi dién nam trong gidi han cho phép. Két qua tinh toan da
chon duogc 2 vi tri lap dat mang lai hi€u qua cao nhat (dung luong bu thap nhat) do lanat 19 va
nat 21.

c) Két qud tinh todn

—  Ché do 1: Trong ludi dién Khu vyc 1, tai nat 19 lap tu bu c6 dung luong Qcio = 30
[MVATr] va tai nat 21 lip tu bu c6 dung luong Qc21 =30 [MVAr]. Khi phuy tai va cong sut phat
cua cac nha may thuy dién ¢ ché do cuc dai, cho cong suit phat dién mit troi thay doi thi dién
ap tai tit ca cac nit trén ludi dién déu nam trong gidi han cho phép, cu thé nhu trong Bang 3.15.

Bang 3.15. Pién ap tai cdac nut 110kV cua khu vuc 1 o ché do 1 sau khi dat bu

Pién ap tai cac nit [kV] Pién ap tai cac nit [kV]
Chédap | cnéap | cnéap Chéap | cnéap | cnéap

Nt Tén ndt Udm 1a 1b 1c Nt Tén nat Udm la 1b 1c
S0 [kV] Cong suat phat ciia Pién mat s0 [kV] Cong suat phat ciia Pién mat

troi troi

100% 50% 0% 100% 50% 0%
1 220kV 220 220.00 220.00 220.00 39 110kV Dien Sanh 110 109.30 109.43 109.23
6 110kV Dong Hoi 220 110 110.07 110.22 110.01 44 110kV Phong Dien 220 110 109.91 110.04 109.88
7 110kV Dong Hoi 110 110 109.75 109.88 109.65 46 110kV Phong Dien 110 110 109.31 109.41 109.19
10 110kV Ang Son 110 106.42 106.39 105.78 49 110kV Dien Loc 110 108.94 108.94 108.51
13 110kV Tay Bac Quan Hau 110 107.97 107.89 107.27 52 110kV Dong Lam 110 110.00 110.13 110.04
15 110kV DOHWA Le Thuy 110 106.83 106.24 104.71 55 110kV Rao Trang 3 110 111.14 111.24 111.17
17 110kV Cam Lien 110 106.60 106.10 104.71 58 110kV Alin B1 110 111.34 111.44 111.36
19 110kV Le Thuy 110 107.77 107.46 106.43 61 110kV Alin B2 110 111.35 111.45 111.38
21 110kV Vinh Linh 110 107.80 107.55 106.53 63 110kV Rao Trang 4 110 110.98 111.08 111.01
23 110kV Gio Thanh 1,2 110 109.77 109.04 107.28 66 110kV Van Xa 110 110.24 110.34 110.24
26 110kV LIG Quang Tri 110 109.58 108.90 107.28 69 110kV NMTD Huong Dien 110 111.62 111.70 111.62
28 110kV Quan Ngang 110 108.99 108.55 107.28 73 110kV Hue 2 110 109.26 109.43 109.45
35 110kV Dong Ha 220 110 110.32 110.44 110.12 80 110kV Hue 220 110 111.45 111.62 111.71
36 110kV Dong Ha 110 110 109.79 109.84 109.38 33 110kV NMTD Binh Dien 110 111.75 111.87 111.88

—  Ché do 2: Tuong tu trong }u’c’ri dién & Khu vuc 1, tqi nut 19 1ép tu bu c6 dung lugng br:ing
Qc19=30 [MVAr] va tai ntt 21 lap tu bu c¢6 dung luwong bang Qc21 = 60 [MVAr]. Khi phu tai va
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cong suét phat cuia cac nha may thay dién ¢ ché dd cuc dai, cho cong suét phat dién mat troi thay
doi thi dién ap tai tat ca cac nut trén ludi dién déu nam trong gidi han cho phép, cu thé nhu trong
Bang 3.16.

Bang 3.16. Dién ap tai cdac nut 110kV cua khu vuc 1 o ché do 2 sau khi dat bu

Pién ap tai cac nit [kV] Pién ap tai cac nit [kV]
Chéap | chéadp | cnéap Chéap | cnéap | cnéap

Nl;lt Tén ndt Udm 2a ] 2b 2¢ Nl}t Tén nit Udm 2a ] 2b 2c

s0 [kV] Cong suat phat cia Dién s [kV] Cong suat phat cia Dién

mat troi mit troi

100% 50% 0% 100% 50% 0%
1 220kV 220 220.00 220.00 220.00 39 110kV Dien Sanh 110 109.95 109.95 109.82
6 110kV Dong Hoi 220 110 111.01 111.12 110.89 44 110kV Phong Dien 220 110 110.41 110.05 110.32
7 110kV Dong Hoi 110 110 110.69 110.79 110.53 46 110kV Phong Dien 110 110 109.81 110.51 109.63
10 110kV Ang Son 110 108.62 107.90 107.90 49 110kV Dien Loc 110 109.44 109.88 108.96
13 110kV Tay Bac Quan Hau 110 108.99 108.87 108.23 52 110kV Dong Lam 110 110.21 109.41 110.19
15 110kV DOHWA Le Thuy 110 107.94 107.30 105.76 55 110kV Rao Trang 3 110 111.05 110.30 111.03
17 110kV Cam Lien 110 107.72 107.16 105.76 58 110kV Alin B1 110 111.20 111.13 111.19
19 110kV Le Thuy 110 108.86 108.50 107.45 61 110kV Alin B2 110 111.21 111.28 111.20
21 110kV Vinh Linh 110 111.42 111.10 110.08 63 110kV Rao Trang 4 110 110.93 111.29 110.91
23 110kV Gio Thanh 1,2 110 111.79 110.99 109.22 66 110kV Van Xa 110 110.34 111.01 110.10
26 110kV LIG Quang Tri 110 111.60 110.86 109.23 69 110kV NMTD Huong Dien 110 111.39 110.22 111.36
28 110kV Quan Ngang 110 111.00 110.51 109.23 73 110kV Hue 2 110 109.67 111.45 109.79
35 110kV Dong Ha 220 110 111.39 111.47 111.12 80 110kV Hue 220 110 111.94 109.80 112.14
36 110kV Dong Ha 110 110 110.99 110.99 110.51 83 110kV NMTD Binh Dien 110 111.60 112.08 111.67

d)  Két luin
Qua két qua tinh toan cho thay ¢ 2 ché d6 dung lugng bu tai nut 19 déu 1a 30 [MVAr],
con tai nat 21 ¢ ché d6 1 dung lugng bu 1a 30 [MVAr], trong ché do 2 dung luong bu 13 60
[MVAr]. Bé dam bao diéu chinh dung luong bu phu hop theo timg ché do van hanh, dé tai dé
xut trong ludi dién 110kV khu vuc 1 tai nat 19 lap dat 1 tu bu dung luong Qcio = 30 [MVAr]
va tai nut 21 1ap dit 2 tu bi Qca1a = 30 [MVATr] va Qcaib = 30 [MVATr].
Trong qua trinh van hanh thyc té, diéu khién dong cit cac thiét bi bu nhu sau:
- Khi ludi dién van hanh ¢ ché do 1 thi 2 tu bu Qcie va Qcata O trang thai dong va Qcarp
O trang thai cat.

- Khi lué6i dién van hanh ¢ ché d6 2 thi ca 3 tu bu Qcig, Qc21a va Qcary déu O trang thai
dong.

3.4.1.2 Khu vuc 2
a) Xdc dinh cdc ché do cé dién dp roi ra ngoadi ving cho phép

Qua két qua tinh toan phan tich cac ché do van hanh binh thuong trong muc 3.2 cho thay
khi ché d6 van hanh ciia cac nha may thuy dién va dién mat troi thay doi da dan dén dién ap tai
mot s6 nut trén ludi dién 110kV Khu vuc 2 ndm ngoai gidi han cho phép nhu trong Bang 3.17
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

Bang 3.17. Tinh trang ludi dien Khu vuc 2 o cdc ché do van hanh binh thuong

Ché d6 van hanh Cac nut c6 dién ap vuot gidgi han cho phép
Ché do la
Ché do 1 Ché d6 1b Khéng co
Ché do Ic
Ché do 2a 61, 66
Ché do 2 Ché do 2b 61
Ché do 2¢ 61, 66

b) Pé xudt gidi phap xir Iy

Pé cai thién chat lugng dién ap cho ludi dién khi ché do van hanh thay doi, dé tai dé xuat
giai phap lap dat thiét bi bu cong suat phan khang. O ting ché d6 van hanh, dé tai thyc hién cat
2 tu bu hién co trén ludi tai nat 20 va 35 dong thoi lap dat thiét bi bu tai nat 59 va di€u chinh
cong suat bu dé dua dién &p tat ca céc nat cua ludi dién nam trong gidi han cho phép.

c) Két qud tinh todn

— Ché do 1: Trong ludi dién Khu vuc 2, cit tu bu hién c6 tai nat 20 va 35. Khi phu tai va
cong suat phat cua cac nha may thuy dién ¢ ché do cuc dai, cho cong suat phat dién mat troi thay
doi thi dién ap tai tat ca cac nut trén ludi dién déu nam trong gidi han cho phép, cu thé nhu trong
Bang 3.18.

Bang 3.18. Pién ap tai cdac nut 110kV cua khu vuc 2 ¢ ché do 1 sau khi cat b

DPién ap tai cac nit [kV] DPién ap tai cac nit [kV]
Chédp | Chédp | Chédd Chédp | Chédp | Chédp
N?t Tén nut Udm fa P ke N}it Tén nut Udm fa lb ke
S0 (kV] Cong suit phat ciia Dién mit S0 [kV] Cong suét phat ciia Dién mat
troi troi
100% 50% 0% 100% 50% 0%

1 TC 220kV 220 220.00 220.00 220.00 44 110kV T1 Phuoc An 220 110 109.92 110.02 110.00

4 110kV Quang Ngai 220 110 110.71 110.80 110.84 45 110kV Van Canh 110 109.16 109.26 109.24

7 110kV Dak Re 110 113.40 113.43 113.44 47 110kV An Nhon 110 106.94 106.96 106.77
10 110kV Duc Pho 110 107.08 107.17 107.18 49 110kV Phu Cat 110 106.25 106.03 105.66
12 110kV Tam Quan 110 105.89 106.00 105.99 50 110kV Cat Hiep 110 106.25 106.11 105.66
14 110kV Mo Duc 110 109.53 109.62 109.66 53 110kV My Thanh 110 106.72 106.73 106.49
19 110kV Phu My 220 110 110.02 110.09 109.94 55 110kV Nhon Tan 110 107.53 107.63 107.61
20 110kV Hoai Nhon 110 107.16 107.25 107.19 57 110kV Tay Son 110 105.77 105.88 105.87
22 110kV Vinh Son 110 112.31 112.36 112.31 59 110kV Don Pho 110 105.86 105.98 105.97
25 110kV Vinh Son 5 110 111.77 111.82 111.76 61 110kV An Khe 110 105.53 105.64 105.63
30 110kV Tra Xom 110 111.32 111.38 111.33 66 110kV Dak Srong 2 110 105.75 105.87 105.86
33 110kV Ken Lut Ha 110 109.72 109.80 109.76 70 110kV Dak Srong 2A 110 106.31 106.43 106.41
35 110kV Phu My 110 110 109.72 109.77 109.59 74 110kV Dak Srong 110 107.52 107.63 107.62
39 110kV Dam Tra O 110 110.08 109.99 109.59 78 110kV Dak Re 2 110 113.45 113.47 113.48
40 110kV My Hiep 110 110.46 110.35 109.94

- Ché do 2: Trong ludi dién Khu vuc 2, tai nat 59 lép tu bu c6 dung luong Qcso = 10
[MVAr]. Khi phu tai & ché do cuc dai va cong sudt phat ctia cac nha may thuy dién ¢ ché d6 cuc
tiéu, cho cong suit phat dién mit troi thay doi thi dién ap tai tit ca cac nat trén ludi dién déu
nam trong giéi han cho phép, cu thé nhu trong Bang 3.19.
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

Bang 3.19. Dién ap tai cdac nut 110kV cua khu vuc 2 o ché do 2 sau khi dat bu

Pién ap tai cac nit [kV] Pién ap tai cac nit [kV]
Chédp | Chéap | cnéadp Chédp | cnéap | cnéad
Niit Tén it Udm %a %b 1 2¢ _ Nflt Tén mit Udm ZaA § 2b __ .2Ac
i} [kV] Cong suat phat ciia Pién mat SO [kV] Cong suat phat cia Pién
troi mit troi
100% 50% 0% 100% 50% 0%
1 TC 220kV 220 220.00 220.00 220.00 44 110kV T1 Phuoc An 220 110 110.41 110.47 110.42
4 110kV Quang Ngai 220 110 111.77 111.83 111.86 45 110kV Van Canh 110 109.66 109.72 109.67
7 110kV Dak Re 110 112.97 112.99 113.00 47 110kV An Nhon 110 107.51 107.50 107.27
10 110kV Duc Pho 110 108.00 108.07 108.05 49 110kV Phu Cat 110 106.71 106.59 106.19
12 110kV Tam Quan 110 106.72 106.79 106.76 50 110kV Cat Hiep 110 106.85 106.67 106.19
14 110kV Mo Duc 110 110.57 110.64 110.66 53 110kV My Thanh 110 107.35 107.33 107.05
19 110kV Phu My 220 110 110.66 110.69 110.50 55 110kV Nhon Tan 110 107.91 107.98 107.92
20 110kV Hoai Nhon 110 107.73 107.79 107.70 57 110kV Tay Son 110 106.05 106.12 106.06
22 110kV Vinh Son 110 111.86 111.88 111.82 59 110kV Don Pho 110 106.07 106.14 106.08
25 110kV Vinh Son 5 110 111.49 111.52 111.44 61 110kV An Khe 110 105.15 105.22 | 105.17
30 110kV Tra Xom 110 111.01 111.05 110.98 66 110kV Dak Srong 2 110 105.32 105.39 105.34
33 110kV Ken Lut Ha 110 109.54 109.58 109.52 70 110kV Dak Srong 2A 110 105.73 105.80 105.75
35 110kV Phu My 110 110 110.35 110.37 110.16 74 110kV Dak Srong 110 106.65 106.72 106.66
39 110kV Dam Tra O 110 110.72 110.59 110.16 78 110kV Dak Re 2 110 113.00 113.02 113.02
40 110kV My Hiep 110 111.10 110.94 110.51

d)  Két lugn
Qua két qua tinh toan cho thiy ¢ 2 ché d6 déu cit bu tai nat 20 va 35 con ché do 2 thi dat
bu tai nat 59 véi dung lugng 10 [MVAr]. Pé dam bao diéu chinh dung lwong bu phut hgp theo
timg ché d6 van hanh, d¢ tai dé xuat trong ludi dién 110kV khu vuc 2 khong 1dp dit thiét bi bu
tai nut 20 va 35 nhu hié¢n tai, tai nit 59 lap dat 1 tu bu dung luong Qcsea = 10 [MVAr].
Trong qué trinh van hanh thuc té, diéu khién dong cit céac thiét bi bu nhu sau:
- Khi ludi dién van hanh & ché d6 1 thi tu bu Qcsea ¢ trang thai cit.
- Khi lué6i dién van hanh ¢ ché d6 2 thi tu bu Qcsea ¢ trang thai dong.
3.4.1.3. Khu vuc 3
a) Xdc dinh cdac ché do c6 dién dp roi ra ngodi viimg cho phép
Qua két qua tinh toan phan tich cac ché d6 van hanh binh thudng trong muc 3.2 cho thay
khi ché d6 van hanh cta cac nha may thiy dién va dién mit troi thay doi da din dén dién ap tai
mot s6 nut trén ludi dién 110kV Khu vye 3 ndm ngoai gidi han cho phép nhu trong Bang 3.20

Bang 3.20. Tinh trang luoi dién Khu vuc 3 o cac ché do van hanh binh thuong

Ché d¢ van hanh Cac nut c6 dién Iz;ll[:é\;)qu‘t gidi han cho

, Ché do 1a 12
Chedo Tenéag 1o 2
Ché do 1c 12
) Ché d¢ 2a 12
Che 40 Tcné ag 20 12

Ché do 2¢ 12,101, 105, 107, 110, 114
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

b)  Dé xudt gidi phap dam bdo an toan vin hanh cho ludi dién

Dé cai thién chat luong dién ap cho ludi dién khi ché d6 van hanh thay doi, dé tai dé xuat
giai phap lép dit thiét bj bu cong suat phan khang. O ting ché do van hanh, 1an luot thuc hién
lap dit thiét b bu tai cac nut c6 dién ap roi ra ngoai vung cho phep va diéu chinh cong suit bu
dé dua dién 4p tat ca cac nit cua ludi dién nam trong gioi han cho phép. Két qua tinh toan da
chon dwogc 2 vi tri lip dit mang lai hidu quéa cao nhat (dung luong bu thap nhat) d6 1a nat 12 va
nut 107.
c) Két qua tinh todn
- Ché do 1: Trong ludi dién Khu vyc 3, tai nat 12 1dp tu b ¢6 dung lugng Qciz = 10
[MVAr]. Khi phuy tai va cong suat phat cuia cac nha may thuy dién ¢ ché d6 cuc dai, cho cong
sudt phat dién mit troi thay doi thi dién ap tai tat ca cac nut trén ludi dién déu nam trong giGi
han cho phép, cu thé nhu trong Bang 3.21.

Bang 3.21. Pién ap tai cac nut 110kV cua khu vuc 3 ¢ ché do 1 sau khi dét bu

Pién ap tai cac nit [kV] Pién ap tai cac nat [kV]
Chédp | Chédd | Chéap Chédp | Chédd | Chédp
Nt o Udm la 1b Ic Niit o Udm 1a 1b Ic
% Tén nut X Tén nut
SO [kV] Cong suat phat ciia Pién mat sO [kV] Cong suat phat ciia Pién mat
troi troi
100% 50% 0% 100% 50% 0%
1| 220kv 20 | 22000 | 22000 | 22000 68 | 110kvBoY 110 | 10862 | 10865 | 108.67
4 | 110KV Pleiku 220 110 | 11049 | 11067 | 11078 70 | 110kV NMTD PleiKan 110 | 10887 | 10890 | 108.92
7 | 110KV Ia Grai 110 10605 | 10632 | 10644 7 11<100kv NMTD Dak Po 110 109.99 | 11001 | 110.03
9 | 110kV NMTD Dak Psi 1o | 1123 | 1i2s | 11127 76 | 110kV Chu Se 220 10 | 10923 | 10962 | 109.76
12 | 110kV Duc Co 1o | 10472 | 105.06 | 105.19 79 | 110kV Dien Hong 110 | 10796 | 10820 | 10832
17 | 110kV ChuProng 110 | 10751 | 10790 | 108.05 86 | 110kV Chu Se 110 110 | 10849 | 10887 | 109.00
2 | LI0KVNMTD 110 11203 | 11206 | 112.07 93 | 110kV NMTD H'Mun 110 10977 | 11011 | 11021
PleiKrong
25 | 110kV NMTD Dak Doa | 110 1122 | 11131 | 11136 95 | 110kVNMTD Ayun 110 11002 | 11033 | 11043
Thuong 1A
29 | 110kV Kon Tum 1o | 11078 | 11081 | 11083 97 | 110kV Chu Puh 1o | 10727 | 10778 | 107.78
3y | 110KVNMTDDakBla | 11004 | 11007 | 110.09 99 | 110kV NMND Ba Mia 110 10726 | 10743 | 10681
1 Gia Lai
34 | 110kV NMTD Dak Ne 10 | 10989 | 10991 | 109.93 101 | 110kV AyunPa 10| 10701 | 10715 | 10646
36 | 110kV KonPlong 110 108.75 108.77 108.79 105 11,;021‘\/ NMDMT Krong 110 108.76 108.09 106.07
39 | 110kV NMTD Dak Lo 1m0 | 10932 | 10934 | 10935 107 | 110KV Krong Pa 110 | 10845 | 10776 | 105.68
44 | 110kV Kon Tum 220 10 | 11086 | 11089 | 11092 jog | LI0KVNMTD 110 | 10874 | 10848 | 107.14
Daksrong 3A
47 | 110kV Dak Ha 110 11003 | 11006 | 110.08 110 | 10KV NMTD 110 10885 | 10854 | 107.12
Daksrong 3B
49 | 110KV Tan Mai 110 109.88 | 10991 | 109.93 114 11,21101‘\’ NMDMT Krong 110 10872 | 10804 | 105.97
s1 | 110V NMTD Dak 110 11065 | 11067 | 110.69 117 | Nut Tram Cat NMTD 110 11050 | 11059 | 110.64
Psi5 Dak Doa
56 | 110kV Dak To 10 | 10989 | 10991 | 109.93 118 | 110kV Kon Tum 2 110 | 11047 | 11056 | 11061
59 j‘;m‘v NMTD Dak Psi 110 11359 | 11360 | 11361 122 | 110kV NMTD Dak Bla 110 1144 | 11151 | 11155
66 ;IIBOW NMTD Dak Psi 110 113.96 113.97 113.98 125 }L?;‘V Thuong Kon 110 109.19 109.21 109.23

— Ché d6 2: Tuong tu trong ludi dién Khu vuye 3, tai nat 12 lap tu bu c6 dung luong Qciz =
10 [MVAr] va tai nut 107 lip tu bu ¢6 dung lwong Qcio7 = 10 [MVAr]. Khi phu tai va cong suit
phat ctia cac nha may thuy dién & ché do cuc dai, cho cong sudt phat dién mat troi thay doi thi
dién ap tai tat ca cac nut trén ludi dién déu ndm trong gidi han cho phép, cu thé nhu trong Béang
3.22.

SVTH : Nguyén Ding Thanh - Nguyén Dinh Dirc - Lé Vin Nam GVHD: PGS.TS. Ngb Van Dudng
CBHD: ThS. Nguyen Duy Diing
Trang 58



Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

Bang 3.22. Dién ap tai cdc nut 110kV cua khu vuc 3 o ché do 2 sau khi dat bu

Pién ap tai cac nit [kV] Pién ap tai cic nit [kV]
Chédp | Chédd | Chédp Chédp | Chédd | Chédp
Nt . Udm 1a 1b le Nit o Udm 1a 1b Ie
£ Tén nit — e —— — — z Tén nut — e —— — —
s0 [kV] Cong suat phat clia Pién mit s0 [kV] Cong suat phat clia Di¢n miit
troi troi
100% 50% 0% 100% 50% 0%
1| 200kv 20 | 22000 | 22000 | 220.00 68 | 110kVBoY 110 | 10891 | 10893 | 108.95
4 | 110KV Pleiku 220 1o | 11125 | 11138 | 11143 70 | 110kV NMTD PleiKan 10 | 109.11 | 10913 | 109.14
7 | 110kV Ia Grai 110 | 10690 | 107.06 | 107.08 7 11(1001(\/ NMTD Dak Po 110 1104 | 11042 | 11043
9 | 110kVNMTD DakPsi | 110 | 11116 | 11118 | 11119 76 | 110kV Chu Se 220 110 | 11006 | 11028 | 11026
12 | 116kV Duc Co 110 | 105.60 | 10580 | 105.81 79 | 110kV Dien Hong 110 | 10876 | 10892 | 108.96
17 | 110kV ChuProng 10 | 10837 | 10859 | 108.58 86 | 110kV ChuSe 110 110 | 109.16 | 10937 | 10935
27 | LI0KVNMTD 1o | 11223 | 11225 | 11226 93 | 110kv NMTD H'Mun 1o | 11003 | 11020 | 110,18
PleiKrong
25 | 110kVNMTD DakDoa | 110 | 11146 | 11153 | 11156 95 | LIOKVNMTD Ayun 110 | 11000 | 11026 | 11024
Thuong 1A
29 | 110kV Kon Tum 10 | 1135 | 11137 | 11139 97 | 110kV Chu Puh 110 | 10831 | 10852 | 10821
3p | MOKVNMTDDakBla | 5 | 1005 | 11027 | 11029 99 | 110kV NMND Ba Mia 110 | 10801 | 10778 | 10675
1 Gia Lai
34 | 110kV NMTD Dak Ne 110 | 11005 | 11007 | 110.09 101 | 110kV AyunPa 10 | 107.80 | 10754 | 106.43
36 | 110kV KonPlong 110 108.76 108.78 108.79 105 ;,%‘VNMDM T Krong 110 110.55 | 109.46 107.00
39 | 110kV NMTD Dak Lo 110 | 10908 | 10910 | 109.11 107 | 110kV Krong Pa 110 | 11048 | 10936 | 106.85
44 | 110KV Kon Tum 220 110 | 11144 | 11147 | 11149 jog | 110KV NMTD 1o | 10979 | 10912 | 10736
Daksrong 3A
47 | 110kV Dak Ha 10 | 11055 | 11057 | 11059 110 | 110KV NMTD 110 | 109.97 | 10926 | 107.42
Daksrong 3B
49 | 110KV Tan Mai 110 | 11032 | 11034 | 11036 114 11,2 OkV NMDMT Krong | 179 | 17058 | 10946 | 106.96
s1 | 110kVNMTD Dak 110 | 11078 | 11080 | 11081 117 | NutTram Cat NMTD 1o | 11091 | 11098 | 111.01
Psi5 Dak Doa
56 | 110kV Dak To 110 | 11033 | 11035 | 11036 118 | 110kV Kon Tum 2 110 | 11089 | 11096 | 110.99
59 }‘;Okv NMTD Dal Psi 10| 113.04 | 11305 | 113.06 122 | 110kV NMTD Dak Bla 1o | 1s7 | e | 1i16s
66 ;]1301‘\’ NMTD Dal Psi 1o | 11331 | 11332 | 11333 125 ITL?:V Thuong Kon 110 109.01 | 109.03 | 109.04

d)  Két lugn
Qua két qua tinh toan cho thay & 2 ché d6 dung lugng bu tai nut 12 déu 1a 10 [MVAr],
con tai nat 107 & ché d6 1 dung luong bu 1a 0 [MVATr], trong ché d6 2 dung lugng bu 13 10
[MVAr]. Bé dam bao diéu chinh dung luong bu phil hop theo timg ché do van hanh, dé tai dé
xut trong ludi dién 110kV khu vye 3 tai nat 12 1ap dat 1 tu bu dung luong Qci2 = 10 [MVATr]
va tai ntt 107 1ap dit 1 tu bu Qcior = 10 [MVATr].
Trong qua trinh van hanh thyc té, diéu khién dong cat cac thiét bi bu nhu sau:
- Khi ludi dién vén hanh ¢ ché d6 1 thi tu bu Qc12 6 trang thai dong va Qcio7 & trang thai
cat.
- Khi luéi dién van hanh & ché do 2 thi ca 2 tu bu Qci2 va Qcio7 déu & trang thai dong.

3.4.3. Truwong hop van hanh é ché @ sw co N-1
3.4.2.1.Khu vuc 1
3.4.2.1.1. Xic dinh cac ché dj c6 dién 4p roi ra ngoai viing cho phép

Qua két qua tinh toan phan tich cac ché d6 van hanh khi trong ludi dién c6 xdy ra sy cb
N-1 trong myc 3.3 cho théy khi phu tai, cong suét phat cac nha may thuy dién va dién mat troi
dang van hanh cyc dai, néu c6 su cd duong day Le.10 thi dién ap tai mot s6 nut trén ludi dién
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

nam ngoai giéi han cho phép va su cb duong diy Lasse thi hé thong mat 6n dinh, két qua cu thé
nhu trong Bang 3.23

Bang 3.23. Tinh trang luoi dién khu vuce 1 khi co sy c6 N-1

Ché d6 van hanh Su ¢0 :iu’o’ng Cac nut c6 dién ap ’Vll’(.)’t gioi han cho
v day phép
) 6-10 10, 15, 17, 21, 23, 26, 28
Ché do 1a . -
28-36 H¢ thong khong 6n dinh
) 6-10 10, 15, 17, 21, 23, 26, 28
Ché d¢ 2a - -
28-36 H¢ thong khong 6n dinh

3.4.2.1.2. Pé xuat giai phap dam bio an toan van hanh cho lwéi dién
1. Giai phap lap dit thiét bi bu
a) Phwong phdp thuc hién
Dé cai thién chat lugng dién ap cho ludi dién khi co sy cd N-1, bang cach tuong tu ché
d6 van hanh binh thuong, dé tai cling sir dung giai phap lap dat thiét bi bu cong sut phan khang.
Tiép tuc sir dung 2 vi tri lap dat thlet bi bu la nat 19 va nat 21, ¢ timg truong hop sy co dicu
chinh cong suat bu dé dua dién 4p tat ca cac nit cta ludi dién nam trong gidi han cho phép.
b) Két qua tinh todn
— Ché dé la: Trong ludi dién Khu vuc 1, tai nat 19 lip tu bu c6 dung lugng Qcio =
30[MVAr] va tai nat 21 Iip ty bu ¢6 dung luong Qca1 = 90 [MVATr].
+ Khi phu tai, cong suét phat cua cadc nha may thuay dién va dién mat troi cuc dai, néu
bi su c6 dudng day Le.10 thi dién ap tai tat ca cac nat trén ludi dién s& nam trong gidi
han cho phép, cu thé nhu trong Bang 3.24.

Badng 3.24. Tinh trang luéi dién & ché @ 1a khi sw ¢é dwong day Le.10 sau khi ddt bi

Nit s Tén nit Udm (kV) cgie:u?&/i) Nit s Tén nat Udm (kV) c{;ié;‘ﬁ’:"(f\‘f)
1 220kV 220 220.00 39 110kV Dien Sanh 110 109.71
6 110kV Dong Hoi 220 110 110.39 44 110kV Phong Dien 220 110 110.25
7 110kV Dong Hoi 110 110 110.00 46 110kV Phong Dien 110 110 109.65
10 110kV Ang Son 110 105.01 49 110kV Dien Loc 110 109.28
13 110kV Tay Bac Quan Hau 110 107.23 52 110kV Dong Lam 110 110.25
15 110kV DOHWA Le Thuy 110 104.88 55 110kV Rao Trang 3 110 111.34
17 110kV Cam Lien 110 104.66 58 110kV Alin B1 110 111.53
19 110kV Le Thuy 110 105.87 61 110kV Alin B2 110 111.54
21 110KV Vinh Linh 110 111.16 63 110kV Rao Trang 4 110 111.18
23 110kV Gio Thanh 1,2 110 111.29 66 110kV Van Xa 110 110.47
26 110kV LIG Quang Tri 110 111.10 69 110kV NMTD Huong Dien 110 111.80
28 110kV Quan Ngang 110 110.51 73 110kV Hue 2 110 109.43
35 110kV Dong Ha 220 110 110.91 80 110kV Hue 220 110 111.57
36 110kV Dong Ha 110 110 110.45 83 110kV NMTD Binh Dien 110 111.89
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

+ Khi phu tai, cong suat phat ctia cac nha may thuy dién va dién mat troi cuc dai, néu
bi su c0 duong day Los-36 thi dién 4p tai tat ca cac nut trén ludi di€n s€ nam trong gidi
han cho phép, cu thé nhu trong Bang 3.25.

Bdng 3.24. Tinh trang ludi dién & ché @6 1a khi sw ¢6 dwong day Las 3 sau khi ddt bil

Nt s6 Tén nat Udm (kV) c};ie:ﬁ’:'zg,i) Niit s6 Tén nat Udm (kV) c?ié:ﬁ‘ip(g,i)
1 220kV 220 220.00 39 110kV Dien Sanh 110 109.89
6 110kV Dong Hoi 220 110 109.87 44 110kV Phong Dien 220 110 110.39
7 110kV Dong Hoi 110 110 109.56 46 110kV Phong Dien 110 110 109.79
10 110kV Ang Son 110 106.36 49 110kV Dien Loc 110 109.43
13 110kV Tay Bac Quan Hau 110 107.95 52 110kV Dong Lam 110 110.36
15 110kV DOHWA Le Thuy 110 107.02 55 110kV Rao Trang 3 110 111.43

17 110kV Cam Lien 110 106.79 58 110kV Alin B1 110 111.62
19 110kV Le Thuy 110 107.95 61 110kV Alin B2 110 111.63
21 110KV Vinh Linh 110 108.13 63 110kV Rao Trang 4 110 111.27
23 110KV Gio Thanh 1,2 110 108.18 66 110kV Van Xa 110 110.57
26 110kV LIG Quang Tri 110 108.00 69 110kV NMTD Huong Dien 110 111.88
28 110kV Quan Ngang 110 107.40 73 110kV Hue 2 110 109.51
35 110kV Dong Ha 220 110 111.17 80 110kV Hue 220 110 111.62
36 110kV Dong Ha 110 110 110.75 83 110kV NMTD Binh Dien 110 111.95

Ché d6 2a: Trong luéi dién Khu vuc 1, tai nat 21 ldp tu bu c¢6 dung luong Qcai= 90
[MVATr].

+ Khi cong suat phat cua cac nha may thuy dién cuc tiéu, phu tai va cong sut phat dién
mat troi cyc dal, néu bi su c6 duong day Ls-10 thi dién ap tai tat ca cac nut trén ludi

dién s& nam trong giéi han cho phép, cu thé nhu trong Bang 3.26.

Bang 3.26. Tinh trang lwoi dién o ché dé 2a khi sw cé dwong ddy Le-10 sau khi dat bu

Nit 6 Tén nat Udm (kV) c*::"’:u?zlg‘;) Nit s6 Tén nit Udm (kV) c*zié:ﬁil’(g,i)
i 220k 220 220.00 39 110kV Dien Sanh 110 109.90
6 110kV Dong Hoi 220 110 110.54 44 | 110kV Phong Dien 220 110 110.39
7 110kV Dong Hoi 110 110 110.16 46 110kV Phong Dien 110 110 109.79
10 | 110kV Ang Son 110 105.45 49 110kV Dien Loc 110 109.42
13 110kV Tay Bac Quan Hau 110 107.43 52 110kV Dong Lam 110 110.20
15 | 110kv DOHWA Le Thuy 110 105.14 55 110KV Rao Trang 3 110 111.04
17| 110kV Cam Lien 110 104.91 s8 | 110kV Alin Bl 110 111.20
19| 110kV Le Thuy 110 106.12 61 110KV Alin B2 110 121

21 | 110KV Vinh Linh 110 111.56 63 110kV Rao Trang 4 110 110.92
23 | 110kV Gio Thanh 1,2 110 111.68 66 110kV Van Xa 110 110.14
26 | 110kV LIG Quang Tri 110 111.49 69 110kV NMTD Huong Dien 110 111.38
28 | 110kV Quan Neang 110 110.90 73 110KV Hue 2 110 109.68
35 110kV Dong Ha 220 110 111.29 80 | 110KV Hue 220 110 111.97
36 | 110kV Dong Ha 110 110 110.83 83 110kV NMTD Binh Dien 110 11161
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

+ Khi cong suit phat ctia cac nha may thuy dién cuc tiéu, phu tai va cong suit phat dién mat
troi cuc dai, néu bi su co dudng day Log-36 thi dién ap tai tat ca cac nit trén ludi dién s€ nam
trong gidi han cho phép, cu thé nhu trong Bang 3.27.

Bang 3.27. Tinh trang luoi dién o ché do 2a khi sw c6 dwong day Lzs-3s sau khi dat bu

Niit 56 Tén nit Udm (kV) cf;e:u?zl:‘\‘/‘) Niit s6 Tén nit Udm (kV) cgze:u’:’:g,’)
1 220kV 220 220.00 39 110kV Dien Sanh 110 110.07
6 110kV Dong Hoi 220 110 110.45 44 110kV Phong Dien 220 110 110.51
7 110kV Dong Hoi 110 110 110.07 46 110kV Phong Dien 110 110 109.91

10 110kV Ang Son 110 109.35 49 110kV Dien Loc 110 109.55
13 110kV Tay Bac Quan Hau 110 107.40 52 110kV Dong Lam 110 110.28
15 110kV DOHWA Le Thuy 110 105.19 55 110kV Rao Trang 3 110 111.11
17 110kV Cam Lien 110 104.96 58 110kV Alin B1 110 111.26
19 110kV Le Thuy 110 106.17 61 110kV Alin B2 110 111.27
21 110kV Vinh Linh 110 113.70 63 110kV Rao Trang 4 110 110.99
23 110kV Gio Thanh 1,2 110 112.69 66 110kV Van Xa 110 110.22
26 110kV LIG Quang Tri 110 112.49 69 110kV NMTD Huong Dien 110 111.45
28 110kV Quan Ngang 110 111.90 73 110kV Hue 2 110 109.71
35 110kV Dong Ha 220 110 111.58 80 110kV Hue 220 110 111.97
36 110kV Dong Ha 110 110 111.21 83 110kV NMTD Binh Dien 110 111.64

c) Két ludn

Qua két qua tinh toan cho thdy & ché do 1a khi c¢6 su ¢d N-1 thi dung luong bu tai nit 19
12 30 [MVAr] va tai nat 21 1a 90 [MVAr], & ché do 2a thi chi can dit thiét bi bu tai nit 21 véi
dung luong bu 1a 90 [MVAr]. Vay dé ¢am bao an toan van hanh khi c6 su cd N-1, dé tai dé
xuat tai nat 21 1ap dat thém 1 tu bu Qcaic = 30 [MVAr].

Trong qua trinh van hanh thyc té, diéu khién dong cat cac thiét bi bu nhu sau:

- Khi lué6i dién van hanh ¢ ché d6 1a, néu co sy ¢6 N-1 (duong day Le.10 hodc Las 3s)
thi 4 tu bu Qci9, Qca1a, Qeaiv, Qca1e ¢ trang thai dong.

- Khi lué6i dién van hanh ¢ ché d6 2a, néu co su cd N-1 (duong day Le.1o hodc L2s-36)
thi tu bu Qc21a, Qc21b, Qc21c ¢ trang thai dong va tu bu Qcio ¢ trang thai cat.

Thoi gian xtr Iy sy ¢d hodc bao tri, bao dudng duong day thuong ngan cho nén giai phap
lap dat thiét bi bu dé dam bao chat lugng dién nang la khong kinh té. Cho nén trong thyc té dé
dam béao chét luong dién ning trong cac truong hop phai cat dién duong dy thuong sir dung
giai phap quan 1y van hanh, tirc 13 sa thai bot phu tai khi xay ra sy ¢d va chon thoi diém bao
dudng duong day theo ché d6 van hanh cua luéi dién.

2. Giai phap quan ly, van hanh lwéi dién
a) Sa thai bét phu tai khi ¢é s co
a. Phwong phap thyc hién
Khi c6 sy ¢b N-1 din dén phai cit duong day thi tinh toan sa thai bot phu tai dé dam
bao dién ap tat ca cac nat trén ludi dién déu nam trong gidi han cho phép.
B Két qud tinh todn
— Ché d@j 1a: Trong ludi dién Khu vuc 1, tai nat 19 lip tu bu c6 dung luong Qcio=30
[MVATr] va tai nat 21 lip tu bu c6 dung luong Qca1 = 30 [MVATr].
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

+ Khi su ¢d dan dén cat duong day Le-10 thi tiér} hanh cat b6t cac phuy tai 11 cong sgéit
22,5 [MVA] va 12 cong suat 22,5 [MVA], két qua dién ap trén ludi dién déu nam
trong gidi han cho phép, cu thé nhu trong Bang 3.28.

Bang 3.28. Tinh trang luéi dién & ché @ 1a khi sw cé dwong ddy Le 10 sau khi sa thdi phu tdi

11,12

Nit s Tén nit Udm (kv) | Dién dp tai Niit s Tén nit Udm (kv) | Diéndp tai

céc nat (kV) cac nuat (kV)
1 220kV 220 220.00 39 110kV Dien Sanh 110 109.29
6 110kV Dong Hoi 220 110 108.93 44 110kV Phong Dien 220 110 109.90
7 110kV Dong Hoi 110 110 108.62 46 110kV Phong Dien 110 110 109.30
10| 110KV Ang Son 110 106.00 49 110kV Dien Loc 110 108.93
13 110kV Tay Bac Quan Hau 110 109.20 52 110kV Dong Lam 110 109.99
15 110kV DOHWA Le Thuy 110 107.88 55 110kV Rao Trang 3 110 11113
17 | 110kV Cam Lien 110 107.65 58 110kV Alin B1 110 111.33
19 110kV Le Thuy 110 109.20 61 110kV Alin B2 110 111.34
21 110KV Vinh Linh 110 107.65 63 110kV Rao Trang 4 110 110.97
23 110KV Gio Thanh 1,2 110 109.74 66 110kV Van Xa 110 110.23
26 110kV LIG Quang Tri 110 109.55 69 110kV NMTD Huong Dien 110 111.62
28 110kV Quan Ngang 110 108.95 73 110kV Hue 2 110 109.24
35 110kV Dong Ha 220 110 11032 80 110kV Hue 220 110 111.43
36 110kV Dong Ha 110 110 109.82 83 110kV NMTD Binh Dien 110 111.74

+ Khi sy ¢6 din dén cit duong ddy Losss thi tién hanh ct bot phu tai 29 cong sudt
22,5[MVA] va phu tai 30 cong suat 22,5 [MVA], két qua dién ap trén ludi dién déu
nam trong gidi han cho phép, cu thé nhu trong Bang 3.29.

Badng 3.28. Tinh trang ludi dién & ché @ 1a khi sw cé dwong ddy L28-36 sau khi sa thai phu

tai 28
Nit 6 Tén niit Udm (kV) c*::"’:u?zlg‘;) Nit s6 Tén nit Udm (kV) c*zié:ﬁil’(g,i)

1 220kV 220 220.00 39 110kV Dien Sanh 110 109.81
6 110kV Dong Hoi 220 110 108.93 44 110KV Phong Dien 220 110 110.32
7 110kV Dong Hoi 110 110 108.62 46 110KV Phong Dien 110 110 109.73
10| 110KV Ang Son 110 104.95 49 110kV Dien Loc 110 109.36
13 110kV Tay Bac Quan Hau 110 107.09 52 110kV Dong Lam 110 110.31
15 | 110kv DOHWA Le Thuy 110 106.27 55 110KV Rao Trang 3 110 11139
17 | 110KV Cam Lien 110 106.04 58 110kV Alin B1 110 111,58
19 110kV Le Thuy 110 107.22 61 110kV Alin B2 110 11159
21 | 110KV Vinh Link 110 107.10 63 110KV Rao Trang 4 110 11123
23| 110KV Gio Thanh 1,2 110 110.42 66 110KV Van Xa 110 110.53
2 110kV LIG Quang Tri 110 110.23 69 110kV NMTD Huong Dien 110 111.84
28 110kV Quan Ngang 110 109.63 73 110KV Hue 2 110 109.47
35 110kV Dong Ha 220 110 111.05 80 110kV Hue 220 110 111.60
36 110kV Dong Ha 110 110 110.62 83 110kV NMTD Binh Dien 110 111,92

Ché dé 2a: Trong ludi dién Khu vuc 1, tai nat 19 1ap tu bu co dung luong Qcio = 30
[MVATr] va tai nat 21 lap tu bu c6 dung lugng Qc21= 60 [MVAT].
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

+ Khi sy ¢ dan dén C%:It duong day Le.1o thi tién hanh ca"it b6t cac phu tai 11 cong suat
bang 22,5 [MVA], két qua dién ap trén ludi dién déu nam trong gidi han cho phép, cu
thé nhu trong Bang 3.30.

Bang 3.29. Tinh trang luéi dién & ché dé 2a khi sw cé dwong ddy Le.10 sau khi sa thai phu tdi

11
Nit s Tén nat Udm (kV) cf:“’:u?zl:‘\‘;) Niit s Tén nit Udm (kV) c?;e:u’:”(g,')

1 220kV 220 220.00 39 110kV Dien Sanh 110 109.98
6 110kV Dong Hoi 220 110 111.75 44 110kV Phong Dien 220 110 110.43
7 110kV Dong Hoi 110 110 111.43 46 110kV Phong Dien 110 110 109.84
10| 110KV Ang Son 110 108.39 49 110kV Dien Loc 110 109.47
13 110kV Tay Bac Quan Hau 110 109.65 52 110kV Dong Lam 110 110.23
15 | 110kV DOHWA Le Thuy 110 108.52 55 110kV Rao Trang 3 110 111.07
17 | 110kV Cam Lien 110 108.29 58 110kV Alin B1 110 111.22
19 110kV Le Thuy 110 109.20 61 110kV Alin B2 110 111.23
21 110KV Vinh Linh 110 111.32 63 110kV Rao Trang 4 110 110.95
23 | 110kV Gio Thanh 1,2 110 111.78 66 110kV Van Xa 110 110.17
26 110kV LIG Quang Tri 110 111.59 69 110kV NMTD Huong Dien 110 111.41
28 110kV Quan Ngang 110 111.00 73 110kV Hue 2 110 109.68
35 110kV Dong Ha 220 110 111.44 80 110kV Hue 220 110 111.95
36 110kV Dong Ha 110 110 111.04 83 110kV NMTD Binh Dien 110 111.61

+ Khi sy ¢6 din dén cit dudng diy Los 36 thi khong can sa thai phu tai, két qua dién ap
trén ludi dién déu nam trong gidi han cho phép, cu thé nhu trong Bang 3.31.

Bang 3.30. Tinh trang ludi dién & ché @ 2a khi sw ¢é dwong day Las.3s sau khi sa thai phu tdi

Nit s Tén nat Udm (kV) c?ié:ﬁil:l:il/i) Nit s Tén nat Udm (kV) c{;ié::ﬁ’:pa:@\‘f)
1 220kV 220 220.00 39 110kV Dien Sanh 110 110.08
6 110kV Dong Hoi 220 110 1175 44 110kV Phong Dien 220 110 110.52
7 110kV Dong Hoi 110 110 111.43 46 110kV Phong Dien 110 110 109.93
10 | 110kV Ang Son 110 108.39 49 110kV Dien Loc 110 109.93
13 110kV Tay Bac Quan Hau 110 109.65 52 110kV Dong Lam 110 110.30
15 | 110kvV DOHWA Le Thuy 110 107.88 55 110kV Rao Trang 3 110 1112
17 | 110V Cam Lien 110 107.04 58 110kV Alin BI 110 111.28
19 110kV Le Thuy 110 108.19 61 110kV Alin B2 110 111.29

21 110KV Vink Linh 110 111.32 63 110kV Rao Trang 4 110 111.00
23| 110kV Gio Thanh 1,2 110 108.40 66 110KV Van Xa 110 110.23
26 | 110kV LIG Quang Tri 110 108.21 69 110kV NMTD Huong Dien 110 111.46
28 | 110kV Quan Ngang 110 107.61 73 110KV Hue 2 110 109.75
35 110kV Dong Ha 220 110 111.54 80 110kV Hue 220 110 112,01
36 110kV Dong Ha 110 110 1112 83 110kV NMTD Binh Dien 110 111.66

b) Chon ché dé van hanh cua ludi dién
a. Phwong phap thuc hién

Khi can kiém tra, bao dudng duong day dinh ky thi phai chon thoi diém c6 ché d6 van
hanh cua ludi dién sao cho khi cat duong day thi dién ap tat ca cac nuat trén ludi dién van
dam bao nam trong gio1 han cho phép.
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

B Két qud tinh todn

+ Khi thuc hién bao dudng duong day Le.10 thi chon thoi diém ché d6 van hanh cta ludi
dién twong ung voi phy tai circ tiéu, cong sudt phat cia cdc nha _mdy thuy dién cuc
dai va céng sudt phat cua dién mdt troi bang khong (ban dém), két qua tinh toan cho
thdy dién 4p trén ludi dién déu ndm trong gidi han cho phép, cu thé nhu trong Bang

3.32.
Bang 3.32. Tinh trang lwoi dién khi sw co dwong day Le-10 0 ché do phu tai cuc tiéu.

Niit s Tén nit Udm (kV) cfie:u?zl:‘\‘;) Niit s Tén nit Udm (kV) c?;e:uip(g,')
1 220kV 220 220.00 39 110kV Dien Sanh 110 110.08
6 110kV Dong Hoi 220 110 114.50 44 110kV Phong Dien 220 110 110.52
7 110kV Dong Hoi 110 110 11437 46 110kV Phong Dien 110 110 112.87
10 110kV Ang Son 110 109.07 49 110kV Dien Loc 110 109.56
13 110kV Tay Bac Quan Hau 110 113.84 52 110kV Dong Lam 110 11321

15 110kV DOHWA Le Thuy 110 113.31 55 110kV Rao Trang 3 110 113.76
17 | 110kV Cam Lien 110 113.31 58 110kV Alin B1 110 113.89
19 110kV Le Thuy 110 108.19 61 110kV Alin B2 110 113.89
21 110kV Vinh Linh 110 111.74 63 110kV Rao Trang 4 110 111.00
23 110kV Gio Thanh 1,2 110 112.16 66 110kV Van Xa 110 113.50
26 110kV LIG Quang Tri 110 112.16 69 110kV NMTD Huong Dien 110 114.10
28 110kV Quan Ngang 110 112.16 7 110kV Hue 2 110 11275
35 110kV Dong Ha 220 110 113.42 80 110kV Hue 220 110 113.64
36 110kV Dong Ha 110 110 113.14 83 110kV NMTD Binh Dien 110 113.96

+ Khi thyc hién bao dudng dudng day Lasss thi chon thoi diém ché do van hanh cua
luoi dién tuong Gng voi phu tai cuc tiéu, cong sudt phdt ciia cac nha may thiy dién
cwc dai va cong sudt phat ciia dién mdt troi bang khéng (ban dém), két qua tinh toan
cho thay dién ap trén ludi dién déu nam trong giéi han cho phép, cu thé nhu trong

Bang 3.33.
Bang 3.33. Tinh trang lwoi dién khi suw co dwong day Lzs-3s 0 ché do phu tai cuc tiéu.
Nit 6 Tén niit Udm (kV) c*::"’:u?zlg‘;) Niit s6 Tén nit Udm (kV) c*zié:ﬁil’(g,i)

1 220kV 220 220.00 39 110kV Dien Sanh 110 113.09
6 110kV Dong Hoi 220 110 113.99 44 110kV Phong Dien 220 110 113.27
7 110kV Dong Hoi 110 110 113.87 46 110kV Phong Dien 110 110 112.97
10 110kV Ang Son 110 111.12 49 110kV Dien Loc 110 112.66
13 110kV Tay Bac Quan Hau 110 113.47 52 110kV Dong Lam 110 113.26
15 110kV DOHWA Le Thuy 110 113.06 55 110kV Rao Trang 3 110 113.81
17 110kV Cam Lien 110 113.06 58 110kV Alin Bl 110 113.93
19 110kV Le Thuy 110 113.75 [ 110kV Alin B2 110 113.93
21 110kV Vinh Linh 110 111.74 63 110kV Rao Trang 4 110 113.72
23 110kV Gio Thanh 1,2 110 112.16 66 110kV Van Xa 110 113.56
26 110kV LIG Quang Tri 110 112.16 69 110kV NMTD Huong Dien 110 114.14
28 110kV Quan Ngang 110 112.16 73 110KV Hue 2 110 112.73
35 110kV Dong Ha 220 110 113.73 80 110kV Hue 220 110 113.59
36 110kV Dong Ha 110 110 113.58 83 110kV NMTD Binh Dien 110 113.95
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

34.2.2 Khu vue 2
34.2.2.1 Xac dinh ché do su co c6 dién ap roi ra ngoai vung cho phép

Qua két qua tinh toan phén tich cac ché d6 van hanh khi trong luéi dién c6 xay ra su cd
N-1 trong muc 3.3 cho théy khi phu tai, cong suat phat cdc nha mdy thiy dién va dién mat troi
dang van hanh cuc dai, néu c6 sy c6 duong day L25-30 thi dién ap tai mot so nut trén ludi dién
nam ngoai gidi han cho phép va su cb duong day L44-55 thi hé théng mét 6n dinh, két qua cu
thé nhu trong Béang 3.34.

Bang 3.34. Tinh trang luoi dién khu vuce 2 khi co sy c6 N-1

Ché @9 van hanh | Swc¢d | Céc nat c6 dién ap vuot giéi han cho phép
. Lys_ 57,59, 61, 66, 70
Ché d6 1a 25730 i R
Lys_ss H¢ thong mat 6n dinh
. Lys_30 30, 33, 57, 59, 61, 66, 70, 74
Ché d¢ 2a . o
Lys_ss H¢ thong mat 6n dinh
34.2.2.2 Pé xuit giai phap dam bao an toan van hanh cho luéi dién

1. Giai phap lap dit thiét bi bu

a) Phwong phdp thuc hi¢n

Dé cai thién chat lugng dién ap cho luéi dién khi co sy ¢6 N-1, bang cach tuong tu ché
d6 van hanh binh thuong, dé tai cling sir dung giai phép lap dat thiét bi bu cong suat phan khang.
Tiép tuc st dung vi tri 1ap dt thiét bi bu 1a nit 59, ¢ timg truong hop su ¢d dicu chinh cong suat
bu dé dua dién 4p tat ca cac nit cia ludi dién nam trong gidi han cho phép.

b) Két qua tinh todn
-~ Chéds la:

+ Khi lip ty bu tai nat 59 ¢6 dung lugng Qcso = 10 [MVATr] néu bi su cb duong day

Las.30 thi dién 4p tai tat ca cac nit trén ludi dién s& ndm trong gidi han cho phép,
cu thé nhu trong Bang 3.34.

Badng 3.35. Tinh trang ludi dién & ché @6 1a khi sw ¢6 dwong day Las 3o sau khi ddt bil

1:(‘)“ Tén nit Hg,“]‘ Dién 4p tai cdc it [kV] f{‘)‘t Tén nat |I|J(dvT Dién 4p tai cdc nit [kV]
1| TC220kv 220 220.00 44 | 110kV T1 Phuoc An 220 110 110.00

4 | 110kV Quang Ngai 220 110 110.72 45 | 110kV Van Canh 110 109.24

7 | 110kV Dak Re 110 113.41 47 | 110kV An Nhon 110 107.02

10 | 110kV Duc Pho 110 107.15 49 | 110kV Phu Cat 110 106.20

12 | 110kV Tam Quan 110 106.00 50 | 110kV Cat Hiep 110 106.34

14 | 110kV Mo Duc 110 109.55 53 | 110kV My Thanh 110 106.85

19 | 110kV Phu My 220 110 110.16 55 | 110kV Nhon Tan 110 107.57
20 | 110kV Hoai Nhon 110 107.36 57 | 110kV Tay Son 110 105.76

22 | 110kV Vinh Son 110 112.89 59 | 110kV Don Pho 110 105.79

25 | 110kV Vinh Son s 110 112.66 61 | 110kV An Khe 110 105.45

30 | 110kV Tra Xom 110 108.98 66 | 110kV Dak Srong 2 110 105.68

33 | 110kV Ken Lut Ha 110 108.14 70 | 110kV Dak Srong 24 110 106.24

35 | 110kV PhuMy 110 110 109.85 74 | 110kV Dak Srong 110 107.44

39 | 110kV Dam Tra O 110 110.22 78 | 110kV Dak Re 2 110 113.45

40 | 110kV My Hiep 110 110.60
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

+ Khi lap tu bu tai nat 59 ¢6 dung lugng Qcsy = 110 [MVATr] néu bi su cb duong day
Laa-ss thi dién ap tai tat ca cac nat trén ludi dién s€ nam trong gidi han cho phep, cu
thé nhu trong Bang 3.36.

Bdng 3.36. Tinh trang ludi dién & ché @6 1a khi sw ¢6 dwong day Lay.ss sau khi ddt bl

ljgt Tén nut [[l?/l? Dién ap tai cac nit [kV] ljgt Tén nut IIIJSIT Pién ap tai cic nit [kV]
1 TC 220kV 220 220.00 44 110kV T1 Phuoc An 220 110 112.19
4 110kV Quang Ngai 220 110 111.04 45 110kV Van Canh 110 111.45
7 110kV Dak Re 110 113.50 47 110kV An Nhon 110 109.01
10 110kV Duc Pho 110 107.66 49 110kV Phu Cat 110 108.11
12 110kV Tam Quan 110 106.65 50 110kV Cat Hiep 110 108.25
14 110kV Mo Duc 110 109.91 53 110kV My Thanh 110 108.23
19 110kV Phu My 220 110 111.15 55 110kV Nhon Tan 110 105.07
20 110kV Hoai Nhon 110 108.14 57 110kV Tay Son 110 107.30
22 110kV Vinh Son 110 113.33 59 110kV Don Pho 110 111.15
25 110kV Vinh Son 5 110 113.13 61 110kV An Khe 110 110.61
30 110kV Tra Xom 110 112.99 66 110kV Dak Srong 2 110 110.81
33 110kV Ken Lut Ha 110 112.30 70 110kV Dak Srong 2A 110 111.28
35 110kV Phu My 110 110 110.88 74 110kV Dak Srong 110 112.11
39 110kV Dam Tra O 110 111.24 78 110kV Dak Re 2 110 113.54
40 110kV My Hiep 110 111.59
- Chédo 2a:

+ Khi ldp tu bu tai nut 59 ¢6 dung lugng Qcse =30 [MVAr] néu bj sy ¢6 dudng dy Los.
30 thi dién ap tai tat ca cac nut trén ludi dién s€ ndm trong gidi han cho phép, cu thé
nhu trong Bang 3.37.

Bang 3.37. Tinh trang luoi dién o ché dé 2a khi sw co dwong day L»s-30 sau khi dat bu

ljgt Tén nit [ll)g;;l Pién ap tai cac nit [kV] l::;t Tén nut [lljg;;l Pién ap tai cac nit [kV]

1 TC 220kV 220 220.00 44 110kV T1 Phuoc An 220 110 110.73
4 110kV Quang Ngai 220 110 111.80 45 110kV Van Canh 110 110.00
7 110kV Dak Re 110 113.00 47 110kV An Nhon 110 107.80
10 110kV Duc Pho 110 108.21 49 110kV Phu Cat 110 107.02
12 110kV Tam Quan 110 107.01 50 110kV Cat Hiep 110 107.16
14 110kV Mo Duc 110 110.65 53 110kV My Thanh 110 107.66
19 110kV Phu My 220 110 110.89 55 110kV Nhon Tan 110 108.37
20 110kV Hoai Nhon 110 108.12 57 110kV Tay Son 110 106.80
22 110kV Vinh Son 110 112.51 59 110kV Don Pho 110 107.14
25 110kV Vinh Son 5 110 112.50 61 110kV An Khe 110 106.27
30 110kV Tra Xom 110 109.24 66 110kV Dak Srong 2 110 106.43
33 110kV Ken Lut Ha 110 108.71 70 110kV Dak Srong 24 110 106.82
35 110kV Phu My 110 110 110.58 74 110kV Dak Srong 110 107.69
39 110kV Dam Tra O 110 110.96 78 110kV Dak Re 2 110 113.03
40 110kV My Hiep 110 111.33

+ Khi lip tu bu tai nt 59 c6 dung luong bing Qcse = 140 [MVAr] néu bi su ¢ duong
day Laa-ss thi dién ap tai tat ca cac nit trén ludi dién s€ nam trong gidi han cho phép,
cu thé nhu trong Bang 3.38.
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

Bang 3.38. Tinh trang lwéi dién & ché dé 2a khi sw cé dwong ddy Lassssau khi dét bi

1:(};“ Tén nit [lng’T Pién 4p tai cac nit [kV] 1::‘ Tén nit Hg,‘;‘ DPi¢n 4p tai cAc nit [KV]
1| TC 2200V 220 220.00 44 | 110kV T1 Phuoc An 220 110 112.52
4 110kV Quang Ngai 220 110 112.14 45 110kV Van Canh 110 111.80
7 | 110kV Dak Re 110 113.10 47 | 110kV AnNhon 110 109.47
10| 110kV Duc Pho 110 108.55 49 | 110kV Phu Cat 110 108.62
12| 110kV Tam Quan 110 107.41 50 | 110kv Cat Hiep 110 108.76
14| 110kV Mo Duc 110 110.98 53 | 110kV My Thanh 110 108.70
19 | 110kV Phu My 220 110 111.60 55 | 110kv Nhon Tan 110 105.12
20 | 110kV Hoai Nhon 110 108.45 57 | 110kv Tay Son 110 107.32
22| 110kV Vinh Son 110 112.23 59 | 110kv Don Pho 110 111.10
25 | 110kV Vinh Son 5 110 112,03 61 | 110kV AnKhe 110 110.19
30 110kV Tra Xom 110 111.69 66 110kV Dak Srong 2 110 110.34
33 | 110kV Ken Lut Ha 110 111.03 70 | 110kV Dak Srong 2A 110 110.70
35 | 110kV Phu My 110 110 11132 74 | 110kV Dak Srong 110 111.36
39 | 110kV Dam Tra O 110 111.70 78 | 110kV Dak Re2 110 113.13
40 | 110kV My Hiep 110 112,05

c) Két ludn

Qua két qua tinh toan cho thiy & ché do 1a khi c6 su ¢6 N-1 thi dung luong bu tai nit 59
lan Iuot 12 10 [MVAr] (khi sy c¢6 duong day Lasso) va 110 [MVAr] (khi sy c6 duong day Laa.ss);
& ché d6 2a thi dung luong bu tai nat 59 1an luot 13 30 [MVAr] (khi sy ¢d dudng diy Lasso) va
10 [MVATr] (khi sy c6 duong day Las-ss ). Vay dé dam bao an toan van hanh khi ¢6 su ¢d N-1, dé
tai dé xuat tai nit 59 lap dat thém 3 tu bu Qcsor = 20 [MVATr], Qcsoc = 80 [MVAr], Qcsoa = 30
[MVAr].

Trong qua trinh van hanh thyc té, diéu khién dong cat cac thiét bi bu nhu sau:

- Khi luéi dién van hanh & ché d6 1a, néu c6 sy c¢6 dudng day Las.3o thi tu bit Qcsoa
¢ trang thai dong va tu bu Qcaiv, Qc21c, Qc214 6 trang thai cat. Néu co sy co duong
day Laas-ss thi tu bu Qcs9a, Qc21v, Qc21c ¢ trang thai dong va tu bu Qc214 & trang thai
cat.

- Khi ludi dién van hanh & ché do 2a, néu co su c6 dudng day Los-3o thi tu bt Qcsoa,
Qc21p 6 trang thai dong va tu bu Qcaic, Qc214 ¢ trang thai cat. Néu co sy ¢o6 dudong
day Laa-ss thi tu bu Qcsoa, Qc21b, Qc21c, Qc214 O trang thai dong.

Theo nhu khu vuc 1, dé dam bao chat luong dién nang trong cac truong hop phai cat dién
duong day thuong sir dung giai phap quan 1y van hanh, tirc 1a sa thai bot phu tai khi xdy ra su
c6 va chon thoi diém bao dudng duong day theo ché d§ van hanh cua luédi dién.

2.  Giai phap quan ly, van hanh luéi dién
a) Sa thai bét phu tai khi ¢é s co
a. Phwong phap thyc hién

Khi c6 sy ¢b N-1 din dén phai cat duong day thi tinh toan sa thai bot phu tai dé dam
bao dién &p tat ca cac nut trén ludi dién déu nam trong gidi han cho phép.

B Két qud tinh todn

— Chéddla: T rong luoi dien Khu vuce 2, khong co tu bu trén ludi.
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

+ Khi sy ¢6 din dén cit dudng day L,s_s, thi tién hanh cit b6t cac phu tai nat 103 cong
suat 12,3 [MVA] va 105 cong suat 8,2 [MVA], két qua di¢n ap trén ludi dién déu nam
trong gi61 han cho phép, cu thé nhu trong Bang 3.39.

Badng 3.39. Tinh trang ludi dién & ché @ 1a khi sw ¢é dwong day Los_so sau khi sa thai phu
tai 103, 105

I:Et Tén nut H{‘:,T Pién ap tai cic nit [kV] ljgt Tén nut H{‘:,T Pién ap tai cic nit [kV]
1 TC 220kV 220 220.00 44 110kV T1 Phuoc An 220 110 110.16
4 110kV Quang Ngai 220 110 110.72 45 110kV Van Canh 110 109.41
7 110kV Dak Re 110 113.41 47 110kV An Nhon 110 107.16
10 110kV Duc Pho 110 107.15 49 110kV Phu Cat 110 106.32
12 110kV Tam Quan 110 106.01 50 110kV Cat Hiep 110 106.46
14 110kV Mo Duc 110 109.55 53 110kV My Thanh 110 106.91
19 110kV Phu My 220 110 110.18 55 110kV Nhon Tan 110 108.03
20 110kV Hoai Nhon 110 107.37 57 110kV Tay Son 110 106.69
22 110kV Vinh Son 110 112.90 59 110kV Don Pho 110 107.16
25 110kV Vinh Son 5 110 112.67 61 110kV An Khe 110 107.73
30 110kV Tra Xom 110 110.29 66 110kV Dak Srong 2 110 107.96
33 110kV Ken Lut Ha 110 109.46 70 110kV Dak Srong 2A 110 108.51
35 110kV Phu My 110 110 109.87 74 110kV Dak Srong 110 109.70
39 110kV Dam Tra O 110 110.24 78 110kV Dak Re 2 110 113.45

40 110kV My Hiep 110 110.62

+ Khi su ¢d din dén cit duong day Ly,-ss thi tién hanh cét b6t cac phu tai 56 cong suat
22,5 [MVA], 58 cong suat 36 [MVA] va 100 cong suat 22,5 [MVA], két qua dién ap
trén ludi dién déu nam trong giéi han cho phép, cu thé nhu & trong Bang 3.40.

Badng 3.40. Tinh trang luéi dién & ché @ la khi sw cé duwong ddy Ly,_ss sau khi sa thdi phu
tai 56, 58 va 100

ljgt Tén nit IIIJR/T Pién ap tai cac nit [kV] ljgt Tén nit IIIJ((:/T Pién ap tai cac nit [kV]

1 TC 220kV 220 220.00 44 110kV T1 Phuoc An 220 110 111.85
4 110kV Quang Ngai 220 110 110.64 45 110kV Van Canh 110 111.11
7 110kV Dak Re 110 113.38 47 110kV An Nhon 110 108.45
10 110kV Duc Pho 110 107.04 49 110kV Phu Cat 110 107.48
12 110kV Tam Quan 110 105.88 50 110kV Cat Hiep 110 107.62
14 110kV Mo Duc 110 109.47 53 110kV My Thanh 110 107.43
19 110kV Phu My 220 110 110.23 55 110kV Nhon Tan 110 107.58
20 110kV Hoai Nhon 110 107.23 57 110kV Tay Son 110 107.57
22 110kV Vinh Son 110 112.49 59 110kV Don Pho 110 107.55
25 110kV Vinh Son 5 110 112.07 61 110kV An Khe 110 107.24
30 110kV Tra Xom 110 111.81 66 110kV Dak Srong 2 110 107.47
33 110kV Ken Lut Ha 110 110.62 70 110kV Dak Srong 2A 110 108.02
35 110kV Phu My 110 110 109.97 74 110kV Dak Srong 110 109.21
39 110kV Dam Tra O 110 110.33 78 110kV Dak Re 2 110 113.43
40 110kV My Hiep 110 110.67

—  Ché a4 2a: Trong ludi dién Khu viee 2, tai niit 59 ldp tu bir ¢6 dung lirong Qs = 10 [MVAr].
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

+ Khi su ¢b dan dén cit duong diy L,s_s, thi tién hanh cit b6t cac phu tai 103 cong
suat 12,3 [MVA] va 105 cong suat 8,2 [MVA], két qua di¢n ap trén ludi dién déu nam
trong gid1 han cho phép, cu thé nhu trong Bang 3.41.

Badng 3.41. Tinh trang ludi dién & ché @6 2a khi sw ¢é dwong day Los_so sau khi sa thai phu
tai 103, 105

1:;“ Tén nit H{‘z,’;‘ Dién sp tai céic it [KV] 1:;“ Tén nit H{‘;‘;‘ Dién 4p tai céic nit [KV]
1| TC220kv 220 220.00 44 | 110kV T1 Phuoc An 220 110 110.67
4 | 110kV Quang Ngai 220 110 11.77 45 | 110kV Van Canh 110 109.92
7 | 110kV Dak Re 110 112,97 47 | 110kV AnNhon 110 107.74
10 | 110kV Duc Pho 110 108.08 49 | 110kV Phu Cat 110 106.93
12 110kV Tam Quan 110 106.85 50 110kV Cat Hiep 110 107.07
14| 110kV Mo Duc 110 110.58 53 | 110kV My Thanh 110 107.55
19 | 110kV Phu My 220 110 110.82 55 | 110kV Nhon Tan 110 108.40
20 | 110kV Hoai Nhon 110 107.96 57 | 110kV Tay Son 110 106.93
22| 110kV Vinh Son 110 112,51 59 | 110kV Don Pho 110 107.32
25 | 110kV Vinh Son 5 110 112.48 61 | 110kV An Khe 110 107.34

30 | 110KV Tra Xom 110 109.70 66 | 110kV Dak Srong 2 110 107.51

33 | 110KV Ken Lut Ha 110 109.08 70 | 110kV Dak Srong 24 110 107.91

35 | 110kV PhuMy 110 110 110.52 74 | 110kV Dak Srong 110 108.81

39 | 110kV Dam Tra O 110 110.88 78 | 110kV Dak Re 2 110 113.00

40 | 110kV My Hiep 110 111.26

+ Khi sy c0 din dén cat duong diy Lys—ss thi tién hanh cit bot cac phu tai 56 cong
suat 22,5 [MVA], 58 cong suat 36 [MVA] va 100 cong suat 22,5 [MVA], két qua dién
ap trén ludi dién déu nam trong gidi han cho phép, cu thé nhu trong Bang 3.42.

Bdng 3.42. Tinh trang ludi dién & ché @6 2a khi sw ¢6 dwong day Ly,_ss sau khi sa thai phu
tai 56, 58 va 100

]:g t Tén nit Hg/]? Pién ap tai cac nit [kV] ]:gt Tén nut [Ing/T Pién ap tai cac nit [kV]
1 TC 220kV 220 220.00 44 110kV T1 Phuoc An 220 110 112.24

4 110kV Quang Ngai 220 110 111.84 45 110kV Van Canh 110 111.51

7 110kV Dak Re 110 112.99 47 110kV An Nhon 110 109.05

10 110kV Duc Pho 110 108.13 49 110kV Phu Cat 110 108.14

12 110kV Tam Quan 110 106.89 50 110kV Cat Hiep 110 108.28

14 110kV Mo Duc 110 110.65 53 110kV My Thanh 110 108.18

19 110kV Phu My 220 110 111.07 55 110kV Nhon Tan 110 105.58

20 110kV Hoai Nhon 110 107.96 57 110kV Tay Son 110 105.58

22 110kV Vinh Son 110 111.90 59 110kV Don Pho 110 105.56

25 110kV Vinh Son 5 110 111.51 61 110kV An Khe 110 104.63

30 110kV Tra Xom 110 110.92 66 110kV Dak Srong 2 110 104.80

33 110kV Ken Lut Ha 110 109.26 70 110kV Dak Srong 2A 110 105.22

35 110kV Phu My 110 110 110.79 74 110kV Dak Srong 110 106.14

39 110kV Dam Tra O 110 111.16 78 110kV Dak Re 2 110 113.02
40 110kV My Hiep 110 111.51
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché

do van hanh lwoi dién 110kV khu vuc mién Trung Viét Nam

b) Chon ché do van hanh cua lwdi dién
a. Phuong phap thuc hién

Khi can kiém tra, bao dudng duong day dinh ky thi phai chon thoi diém c6 ché d6 van
hanh cua ludi dién sao cho khi cat duong day thi dién ap tat ca cac nut trén ludi dién van

dam bao nam trong gii han cho phép.
p. Két qua tinh todn

Khi thyc hién bao dudng dudng day Lys_s thi chon thoi diém ché do van hanh cua luéi
dién tuong Ung voi phu tai cuc tiéu, cong sudt phat cia cdc nha may thiy dién cuc dai
va céng sudt phdt cia dién mat troi bang khéng (ban dém), két qua tinh toan cho thiy

dién ap trén ludi dién déu nam trong gidi han cho phép, cu thé nhu trong Bang 3.43.

Bang 3.43. Tinh trang luci dién khi sw ¢ dwong day Lys_so & ché dé phu tdi cuc tiéu.

1:(‘)“ Tén nit H{%‘;‘ Dién fp tai cc nit [kV] f:t Tén nit H{‘;‘;‘ Dién 4p tai cac nit [kV]
1| TC 220k 220 220.00 44 | 110kVT1 Phuoc An220 | 110 113.16
4 | 110kV QuangNgai220 | 110 112.86 45 | 110kV Van Canh 110 112.84
7 | 110kV Dak Re 110 113.99 47 | 110kV AnNhon 110 111.80
10 | 110kV Duc Pho 110 1151 49 | 110kV Phu Cat 110 11134
12 | 110kV Tam Quan 110 11114 50 | 110kV Cat Hiep 110 111.34
14 | 110kV Mo Duc 110 112.38 53 | 110kV My Thanh 110 111.68
19 | 110kV Phu My 220 110 113.06 55 | 110kV Nhon Tan 110 112.25
20 | 110kV Hoai Nhon 110 111.88 57 | 110kV Tay Son 110 11.72
22 | 110kV Vinh Son 110 114.78 59 | 110kV Don Pho 110 111.99
25 | 110kV Vinh Son 5 110 114.55 61 | 110kV An Khe 110 112.31
30 | 110kV Tra Xom 110 113.74 66 | 110kV Dak Srong 2 110 112.46
33 | 110kV Ken Lut Ha 110 113.29 70 | 110kV Dak Srong 24 110 112.82
35 | 110kV PhuMy 110 110 112,91 74 | 110kV Dak Srong 110 113.46
39 | 110kV Dam Tra O 110 112.92 78 | 110kV Dak Re 2 110 114.03
40 | 110kV My Hiep 110 113.06

+ Khi thyc hién bao dudng duong day Lys—ss thi chon thoi diém ché d6 van hanh cua luéi
dién twong ung voi phy tai cuc tiéu, cong sudt phdt ciia cac nha may thiy dién cwc dai va
cong sudt phat ciia dién mat troi bang khong (ban dém), két qua tinh toan cho thiy dién

ap trén ludi dién déu nam trong gidi han cho phép, cu thé nhu trong 3.44.

Bang 3.44. Tinh trang luéi dién khi sw ¢é duwong day Ly,_ss & ché dé phu tdi cue tiéu.

ljgt Tén nit [IIJS/T Pién ap tai cac nit [kV] I:})it Tén nut [Ing/T Pién ap tai cac nit [kV]
1 TC 220kV 220 220.00 44 110kV T1 Phuoc An 220 110 114.05
4 110kV Quang Ngai 220 110 112.77 45 110kV Van Canh 110 113.73
7 110kV Dak Re 110 113.97 47 110kV An Nhon 110 112.40
10 110kV Duc Pho 110 111.36 49 110kV Phu Cat 110 111.85
12 110kV Tam Quan 110 110.94 50 110kV Cat Hiep 110 111.85
14 110kV Mo Duc 110 112.28 53 110kV My Thanh 110 111.82
19 110kV Phu My 220 110 112.94 55 110kV Nhon Tan 110 106.53
20 110kV Hoai Nhon 110 111.62 57 110kV Tay Son 110 107.54
22 110kV Vinh Son 110 114.20 59 110kV Don Pho 110 109.24
25 110kV Vinh Son 5 110 113.70 61 110kV An Khe 110 110.11
30 110kV Tra Xom 110 113.36 66 110kV Dak Srong 2 110 110.32
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

33 | 110kV Ken Lut Ha 110 112.18 70 110kV Dak Srong 2A 110 110.83
35 | 110kV PhuMy 110 110 112.82 74 110kV Dak Srong 110 111.72
39 | 110kV Dam Tra O 110 112.82 78 110kV Dak Re 2 110 114.01
40 | 110kV My Hiep 110 112.94

3.4.2.3. Khu vue 3
3.4.2.3.1 Xac dinh cac ché dj c6 dién 4p roi ra ngoai viing cho phép

Qua két qua tinh toan phan tich cac ché do van hanh khi trong luéi dién c6 xay ra sy cb
N-1 trong muc 3.3 cho thay khi phu tai, cong suat phat cic nha may thuy dién va dién mat troi
dang van hanh cyc dai, néu c6 su ¢b duong day L,_, va duong day L.._,, thi dién 4p tai mot sb
nut trén ludi dién nam ngoai gidi han cho phép két qua cu thé nhu trong Bang 3.45.

Bang 3.45. Tinh trang ludi dién khu vuc 3 khi co sy co N-1

Ché d van hanh | Sw ¢6 duwdng day | CAc niit ¢6 dién ap vwot giéi han cho phép
X an 4-7 7,12, 17
Che o 1a 76-17 12
X an 4-7 7,12, 17
Che o 2a 76-17 12

3.4.2.3.2. Pé xuat giai phap dam bio an toan van hanh cho lwéi dién
1. Giai phap lap dit thiét bi bu
a) Phuwong phap thuc hién

Dé cai thién chat luong di€n ap cho ludi dién khi co su cd N-1, béng cach tuong tu ché
d6 van hanh binh thuong, dé tai ciing sir dung giai phap lap dat thi€t bi bu cong suat phan khang.
Tiép tuc sir dung vi tri lap dat thlet bi bu 1a nat 12 va nat 107, ¢ timg truong hop su co diéu chinh
cong suat bu dé dua dién 4p tat ca cac nat ciia ludi dién nam trong gidi han cho phép.

b) Két qua tinh todn
-~ Ché @6 1a: Trong ludi dién Khu vuc 3, tai nat 12 1ap tu bu ¢6 dung lugng Qc12=60[MVAr].
+ Khi phu tai, cong suét phat cua cadc nha may thuay dién va dién mat troi cuc dai, néu
bi sy ¢0 duong day L,_- thi dién ap tai tat ca cac nit trén ludi dién s€ nam trong gidi
han cho phép, cu thé nhu trong Bang 3.46.

Bdng 3.46. Tinh trang lwdi dién & ché do 1a khi sw cé dwong ddy L,_- sau khi ddt b

Nit Ten nit vam | Pl || N Ten nit vam | mic
(kV) kV)
1 220kV 220 220.00 68 | 110kVBoY 110 108.73
4 110kV Pleiku 220 110 111.89 70 | 110kV NMTD PleiKan 110 108.98
7 110kV Ia Grai 110 105.22 72 110kV NMTD Dak Po Ko 110 110.09
9 110kV NMTD Dak Psi 110 111.32 76 110kV Chu Se 220 110 110.05
12 110kV Duc Co 110 106.83 79 110kV Dien Hong 110 109.28
17 110kV ChuProng 110 108.46 86 110kV Chu Se 110 110 109.27
22 | 110kV NMTD PleiKrong 110 112.13 93 | 110kV NMTD H'Mun 110 110.44
25 | 110kV NMTD Dak Doa 110 111.92 95 | 110kV NMTD Ayun Thuong 1A 110 110.63
29 110kV Kon Tum 110 110.91 97 110kV Chu Puh 110 107.98
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

32 110kV NMTD Dak Bla 1 110 110.15 99 110kV NMND Ba Mia Gia Lai 110 107.81
34 110kV NMTD Dak Ne 110 109.99 101 110kV AyunPa 110 107.54
36 110kV KonPlong 110 108.85 105 110kV NMDMT Krong Pa 2 110 109.18
39 110kV NMTD Dak Lo 110 109.40 107 110kV Krong Pa 110 108.87
44 110kV Kon Tum 220 110 110.99 108 110kV NMTD Daksrong 3A 110 109.17
47 110kV Dak Ha 110 110.15 110 110kV NMTD Daksrong 3B 110 109.27
49 110kV Tan Mai 110 109.99 114 110kV NMDMT Krong Pa 110 109.15
51 110kV NMTD Dak Psi5 110 110.74 117 Nut Tram Cat NMTD Dak Doa 110 111.20
56 110kV Dak To 110 109.99 118 110kV Kon Tum 2 110 111.16
59 110kV NMTD Dak Psi 43 110 113.65 122 110kV NMTD Dak Bla 110 112.03
66 110kV NMTD Dak Psi 2B 110 114.02 125 110kV Thuong Kon Tum 110 109.28

+ Khi phu tai, cong suat phat cua cac nha may thuy dién va dién mat tro1 cuc dai, néu
bi su c6 duong day L,4_;- thi dién ap tai tat ca cac nut trén ludi dién s€ nam trong
gi61 han cho phép, cu thé nhu trong Bang 3.47.

Bdng 3.47. Tinh trang lwdi dién & ché do 1a khi sw cé dwong day L¢_,, sau khi dét bii

- Ten nit vam | P || N Ten nit vam | e mic
kV) kV)
1 220kV 220 220.00 68 110kV BoY 110 108.74
4 110kV Pleiku 220 110 111.64 70 110kV NMTD PleiKan 110 108.99
7 110kV Ia Grai 110 109.81 72 110kV NMTD Dak Po Ko 110 110.10
9 110kV NMTD Dak Psi 110 111.32 76 110kV Chu Se 220 110 110.70
12 110kV Duc Co 110 110.16 79 110kV Dien Hong 110 109.22
17 110kV ChuProng 110 109.46 86 110kV Chu Se 110 110 109.89
22 110kV NMTD PleiKrong 110 112.14 93 110kV NMTD H'Mun 110 110.94
25 110kV NMTD Dak Doa 110 111.79 95 110kV NMTD Ayun Thuong 1A 110 111.10
29 110kV Kon Tum 110 110.91 97 110kV Chu Puh 110 108.55
32 110kV NMTD Dak Bla 1 110 110.16 99 110kV NMND Ba Mia Gia Lai 110 108.24
34 110kV NMTD Dak Ne 110 110.00 101 110kV AyunPa 110 107.97
36 110kV KonPlong 110 108.85 105 110kV NMDMT Krong Pa 2 110 109.52
39 110kV NMTD Dak Lo 110 109.41 107 110kV Krong Pa 110 109.21
44 110kV Kon Tum 220 110 110.99 108 110kV NMTD Daksrong 3A 110 109.51
47 110kV Dak Ha 110 110.15 110 110kV NMTD Daksrong 3B 110 109.61
49 110kV Tan Mai 110 110.00 114 110kV NMDMT Krong Pa 110 109.49
51 110kV NMTD Dak Psi5 110 110.75 117 Nut Tram Cat NMTD Dak Doa 110 111.07
56 110kV Dak To 110 110.00 118 110kV Kon Tum 2 110 111.04
59 110kV NMTD Dak Psi 43 110 113.66 122 110kV NMTD Dak Bla 110 111.92
66 110kV NMTD Dak Psi 2B 110 114.02 125 110kV Thuong Kon Tum 110 109.28

- Ché dp 2a: Trong ludi dién Khu vyce 3, tai nat 12 1dp tu bu c6 dung lugng Qciz = 60
[MVAr] vanat 107 lap dat tu bu c6 dung lugng Qcio7 = 10 [MVATr].
+ Khi cong suit phat cua cac nha may thuy dién cuc tiéu, phu tai va cong sudt phat dién

mat troi cyc dai, néu bi su cb duong day L7 thi dién ap tai tat ca cac nut trén ludi
dién s& nam trong giéi han cho phép, cu thé nhu trong Bang 3.48.
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

Bang 3.48. Tinh trang ludi dién o ché do 2a khi sw co duong ddy L,_ sau khi dat bu

N Ten nit e Nic Ten nit v | i
(kV) (kV)
1 220kV 220 220.00 68 110kV BoY 110 108.93
4 110kV Pleiku 220 110 111.38 70 110kV NMTD PleiKan 110 109.13
7 110kV Ia Grai 110 107.06 72 110kV NMTD Dak Po Ko 110 110.42
9 110kV NMTD Dak Psi 110 111.18 76 110kV Chu Se 220 110 110.28
12 110kV Duc Co 110 105.80 79 110kV Dien Hong 110 108.92
17 110kV ChuProng 110 108.59 86 110kV Chu Se 110 110 109.37
22 110kV NMTD PleiKrong 110 112.25 93 110kV NMTD H'Mun 110 110.20
25 110kV NMTD Dak Doa 110 111.53 95 110kV NMTD Ayun Thuong 1A 110 110.26
29 110kV Kon Tum 110 111.37 97 110kV Chu Puh 110 108.52
32 110kV NMTD Dak Bla 1 110 110.27 99 110kV NMND Ba Mia Gia Lai 110 107.78
34 110kV NMTD Dak Ne 110 110.07 101 110kV AyunPa 110 107.54
36 110kV KonPlong 110 108.78 105 110kV NMDMT Krong Pa 2 110 109.46
39 110kV NMTD Dak Lo 110 109.10 107 110kV Krong Pa 110 109.36
44 110kV Kon Tum 220 110 111.47 108 110kV NMTD Daksrong 3A 110 109.12
47 110kV Dak Ha 110 110.57 110 110kV NMTD Daksrong 3B 110 109.26
49 110kV Tan Mai 110 110.34 114 110kV NMDMT Krong Pa 110 109.46
51 110kV NMTD Dak Psi5 110 110.80 117 Nut Tram Cat NMTD Dak Doa 110 110.98
56 110kV Dak To 110 110.35 118 110kV Kon Tum 2 110 110.96
59 110kV NMTD Dak Psi 43 110 113.05 122 110kV NMTD Dak Bla 110 111.62
66 110kV NMTD Dak Psi 2B 110 113.32 125 110kV Thuong Kon Tum 110 109.03

+ Khi cong suit phat ciia cac nha may thiy dién cuc tiéu, phu tai va cong suat phat dién
mat troi cuc dai, néu bi sy c6 duong day L,4_;- thi dién ap tai tat ca cac nit trén ludi
dién s€ ndm trong gi61 han cho phép, cu thé nhu trong Bang 3.49.

Bang 3.49. Tinh trang luéi dién & ché @6 2a khi sw ¢é dwong day Lg_,5 sau khi ddt b

Nit Ten mit vam | Pl || N Ten mit Uam | D enit
(kV) (kV)
1 220kV 220 220.00 68 110kVBoY 110 109.02
4 110kV Pleiku 220 110 112.38 70 110kV NMTD PleiKan 110 109.22
7 110kV la Grai 110 110.59 72 110kV NMTD Dak Po Ko 110 110.51
9 110kV NMTD Dak Psi 110 111.25 76 110kV Chu Se 220 110 111.50
12 110kV Duc Co 110 110.95 79 110kV Dien Hong 110 109.99
17 110kV ChuProng 110 110.27 86 110kV Chu Se 110 110 110.52
22 110kV NMTD PleiKrong 110 112.33 93 110kV NMTD H'Mun 110 111.15
25 110kV NMTD Dak Doa 110 112.02 95 110kV NMTD Ayun Thuong 1A 110 111.13
29 110kV Kon Tum 110 111.48 97 110kV Chu Puh 110 109.57
32 110kV NMTD Dak Bla 1 110 110.36 99 110kV NMND Ba Mia Gia Lai 110 108.97
34 110kV NMTD Dak Ne 110 110.16 101 110kV AyunPa 110 108.75
36 110kV KonPlong 110 108.86 105 110kV NMDMT Krong Pa 2 110 111.31
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

39 110kV NMTD Dak Lo 110 109.16 107 110kV Krong Pa 110 111.25
44 110kV Kon Tum 220 110 111.57 108 110kV NMTD Daksrong 3A 110 110.56
47 110kV Dak Ha 110 110.67 110 110kV NMTD Daksrong 3B 110 110.72
49 110kV Tan Mai 110 110.43 114 110kV NMDMT Krong Pa 110 111.34
51 110kV NMTD Dak Psi5 110 110.88 117 Nut Tram Cat NMTD Dak Doa 110 111.48
56 110kV Dak To 110 110.44 118 110kV Kon Tum 2 110 111.45
59 110kV NMTD Dak Psi 43 110 113.11 122 110kV NMTD Dak Bla 110 112.05
66 110kV NMTD Dak Psi 2B 110 113.37 125 110kV Thuong Kon Tum 110 109.10

¢) Két ludn

Qua két qua tinh toan cho thdy & ché do 1a khi ¢6 su cd N-1 thi dung luong bu tai nat 12
12 60 [MVAr], & ché do 2a can dit thiét bi bu tai nut 12 vdi dung luong bu 1a 60 [MVAr] va tai
nut 107 1a 10 [MVAr]. Vay dé dam bao an toan van hanh khi c6 su ¢b N-1, dé tai dé xuéat tai nat
12 lap dat thém 1 tu bu Qcy,p = 50 [MVATr].

Trong qua trinh van hanh thyc té, diéu khién dong cat cac thiét bi bu nhu sau:

- Khi lu6i dién van hanh ¢ ché do la, néu co6 su ¢d N-1 (duong day L,_, hoic
L7¢-17) thi2 tubu Qcy,va Qcqqp 6 trang thai dong va tu bu Qcio7 & trang thai cat.

- Khi lu6i dién van hanh ¢ ché do 2a, néu co6 su ¢d N-1 (duong day L,_, hoic
L76—17) thi tu bfl chz, QCle VE‘l QC107 6’ tl‘ang thél dél’lg

‘Theo nhu khu vyce 1 va khu vuce 2, dé dam bao chat luong dién ning trong cac trudng hop
phai cat dién duong day thuong su dung giai phap quan ly van hanh, tire 1a sa thai bot phu tai
khi xay ra sy ¢ va chon thoi diém bao dudng dudong day theo ché do van hanh cua ludi dién.

2. Giai phap quén ly, van hanh luéi dién
a) Sa thai bét phu tai khi ¢é sw co
a. Phuwong phap thuc hién

Khi ¢6 sy ¢6 N-1 dan dén phai cat duong day thi tinh toan sa thai bot phuy tai dé dam
bao dién ap tat ca cac nut trén ludi dién déu nam trong gidi han cho phép.

B Két qua tinh toan
— Ché @b la: Trong ludi dién Khu viee 3, tai nit 12 Idp tu bi ¢6 dung lwong Qcy,=10[MVAr].

+ Khi su ¢ din dén cat duong day L,_, thi tién hanh cit b6t cac phu tai & cac nut 8
cong suat 9,356 [MVA], nat 10 céng suit 14,044 [MVA], nat 14 cong suit 13,5
[MVA] va 16 cong suat 9 [MVA], két qua dién ap trén ludi dién déu nam trong gidi
han cho phép, cu thé nhu trong Bang 3.50.

Bang 3.50. Tinh trang lwéi dién ¢ ché do la khi sw cé dwong ddy L,_, sau khi sa thdi phu tdi

8,10,14,16
Nit . Udm | Diéndp tai Nut . Udm | Diéndp tai
6 Tén nit KV) cac nit b Tén nit (kV) cac nut
(kV) (kV)

1 220kV 220 220.00 68 110kV Bo 'Y 110 108.70

4 110kV Pleiku 220 110 111.70 70 110kV NMTD PleiKan 110 108.95

7 110kV Ia Grai 110 105.64 72 110kV NMTD Dak Po Ko 110 110.06
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

9 110kV NMTD Dak Psi 110 111.29 76 110kV Chu Se 220 110 109.58
12 110kV Duc Co 110 105.62 79 110kV Dien Hong 110 109.01
17 110kV ChuProng 10 107.98 86 110kV Chu Se 110 110 108.83
22 110kV NMTD PleiKrong 110 112.10 93 110kV NMTD H'Mun 110 110.07
25 110kV NMTD Dak Doa 110 111.82 95 110kV NMTD Ayun Thuong 1A 110 110.30
29 110kV Kon Tum 110 110.87 97 110kV Chu Puh 110 107.57
32 110kV NMTD Dak Bla 1 110 110.12 929 110kV NMND Ba Mia Gia Lai 110 107.50
34 110kV NMTD Dak Ne 110 109.97 101 110kV AyunPa 110 107.24
36 110kV KonPlong 110 108.82 105 110kV NMDMT Krong Pa 2 110 108.94
39 110kV NMTD Dak Lo 110 109.38 107 110kV Krong Pa 110 108.63
44 110kV Kon Tum 220 110 110.95 108 110kV NMTD Daksrong 3A 110 108.92
47 110kV Dak Ha 110 110.12 110 110kV NMTD Daksrong 3B 110 109.03
49 110kV Tan Mai 110 109.96 114 110kV NMDMT Krong Pa 110 108.91
51 110kV NMTD Dak Psi5 110 110.72 117 Nut Tram Cat NMTD Dak Doa 110 111.10
56 110kV Dak To 110 109.97 118 110kV Kon Tum 2 110 111.07
59 110kV NMTD Dak Psi 43 110 113.63 122 110kV NMTD Dak Bla 110 111.95
66 110kV NMTD Dak Psi 2B 110 114.00 125 110kV Thuong Kon Tum 110 109.26

+ Khi su cd d?}n dén cit dudng day L.,¢_,, thi tién hanh cat bét phy tai nat 16 cong suat
9 [MVA], két qua dién ap trén ludi di€n déu ndm trong gidi han cho phép, cu thé nhu
trong Bang 3.51.

Bang 3.51. Tinh trang lwdi dién & ché do 1a khi sw cé dwong day Ls_,, sau khi sa thai phu tdi

nut 16
Nit Ten ni vam | e || N Ten nit vam | mic
V) &V)
1 220kV 220 220.00 68 110kV BoY 110 108.63
4 110kV Pleiku 220 110 110.60 70 110kV NMTD PleiKan 110 108.88
7 110kV la Grai 110 106.40 72 110kV NMTD Dak Po Ko 110 109.99
9 110kV NMTD Dak Psi 110 111.24 76 110kV Chu Se 220 110 109.46
12 110kV Duc Co 110 105.21 79 110kV Dien Hong 110 108.10
17 110kV ChuProng 110 107.20 86 110kV Chu Se 110 110 108.72
22 110kV NMTD PleiKrong 110 112.04 93 110kV NMTD H'Mun 110 109.98
25 110kV NMTD Dak Doa 110 111.27 95 110kV NMTD Ayun Thuong 1A 110 110.21
29 110kV Kon Tum 110 110.78 97 110kV Chu Puh 110 107.47
32 110kV NMTD Dak Bla 1 110 110.05 99 110kV NMND Ba Mia Gia Lai 110 107.42
34 110kV NMTD Dak Ne 110 109.89 101 110kV AyunPa 110 107.16
36 110kV KonPlong 110 108.75 105 110kV NMDMT Krong Pa 2 110 108.88
39 110kV NMTD Dak Lo 110 109.33 107 110kV Krong Pa 110 108.57
44 110kV Kon Tum 220 110 110.87 108 110kV NMTD Daksrong 3A 110 108.86
47 110kV Dak Ha 110 110.04 110 110kV NMTD Daksrong 3B 110 108.97
49 110kV Tan Mai 110 109.89 114 110kV NMDMT Krong Pa 110 108.85
51 110kV NMTD Dak Psi5 110 110.65 117 Nut Tram Cat NMTD Dak Doa 110 110.55
56 110kV Dak To 110 109.89 118 110kV Kon Tum 2 110 110.53
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

59 110kV NMTD Dak Psi 43 110 113.59 122 110kV NMTD Dak Bla 110 111.48

66 110kV NMTD Dak Psi 2B 110 113.96 125 110kV Thuong Kon Tum 110 109.20

— Ché dg 2a: Trong ludi dién Khu vuee 3, tai niit 12 ldp tu bit ¢6 dung lwong Qcy,=10 [MVAr]
va tgi nut 107 lap tu bu co dung luwong Qcyy7; = 10 [MVAr].

+ Khi su ¢b din dén cit duong diy L,_,thi tién hanh cit b6t cac phu tai 8 cong suat
9,356 [MVA], nut 10 cong suat 14,044 [MVA], nut 14 cong suat 13,5 [MVA] két qua
dién 4p trén ludi dién déu nam trong gidi han cho phép, cu thé nhu trong Bang 3.52.

Bdng 3.52. Tinh trang ludi dién & ché @ 2a khi sw ¢é dwong dday L,_, sau khi sa thdi phu tdi

8,10,14
N'i’lt Tén nut Udm Dicé;::il:i:ai N'ilt Tén nut Udm Bice;ci':i:@i
56 (V) (V) sb kv) (V)
1 220kV 220 220.00 68 110kV BoY 110 108.99
4 110kV Pleiku 220 110 112.39 70 110kV NMTD PleiKan 110 109.19
7 110kV Ia Grai 110 105.13 72 110kV NMTD Dak Po Ko 110 110.48
9 110kV NMTD Dak Psi 110 111.23 76 110kV Chu Se 220 110 110.13
12 110kV Duc Co 110 105.11 79 110kV Dien Hong 110 109.70
17 110kV ChuProng 110 108.30 86 110kV Chu Se 110 110 109.22
22 110kV NMTD PleiKrong 110 112.30 93 110kV NMTD H'Mun 110 110.08
25 110kV NMTD Dak Doa 110 112.02 95 110kV NMTD Ayun Thuong 1A 110 110.14
29 110kV Kon Tum 110 111.44 97 110kV Chu Puh 110 108.37
32 110kV NMTD Dak Bla 1 110 110.33 99 110kV NMND Ba Mia Gia Lai 110 108.05
34 110kV NMTD Dak Ne 110 110.13 101 110kV AyunPa 110 107.84
36 110kV KonPlong 110 108.83 105 110kV NMDMT Krong Pa 2 110 110.58
39 110kV NMTD Dak Lo 110 109.14 107 110kV Krong Pa 110 110.51
44 110kV Kon Tum 220 110 111.53 108 110kV NMTD Daksrong 3A 110 109.82
47 110kV Dak Ha 110 110.64 110 110kV NMTD Daksrong 3B 110 110.01
49 110kV Tan Mai 110 110.40 114 110kV NMDMT Krong Pa 110 110.61
51 110kV NMTD Dak Psi5 110 110.85 117 Nut Tram Cat NMTD Dak Doa 110 111.48
56 110kV Dak To 110 110.40 118 110kV Kon Tum 2 110 111.44
59 110kV NMTD Dak Psi 43 110 113.09 122 110kV NMTD Dak Bla 110 112.05
66 110kV NMTD Dak Psi 2B 110 113.36 125 110kV Thuong Kon Tum 110 109.08

+ Khi sy ¢6 dan dén cat duong ddy L,4_,-thi khong can sa thai phu tai, két qua dién ap
trén ludi dién déu nam trong gi61 han cho phép, cu thé nhu trong Bang 3.53.

Bang 3.53. Tinh trang ludi dién & ché @6 2a khi sw ¢é dwong day Lg_1, sau khi sa thai phy tdi

Nit o Uam | Piéndp tai Nit o Udm | Diéndp tai
b Tén nut (kV) cac nit 6 Tén nut (kV) cac nut
(kV) (kV)

1 220kV 220 220.00 68 110kV Bo Y 110 108.90

4 110kV Pleiku 220 110 111.16 70 110kV NMTD PleiKan 110 109.10

7 110kV Ia Grai 110 106.49 72 110kV NMTD Dak Po Ko 110 110.39

9 110kV NMTD Dak Psi 110 111.16 76 110kV Chu Se 220 110 110.06
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

12 110kV Duc Co 110 105.00 79 110kV Dien Hong 110 108.69
17 110kV ChuProng 110 107.57 86 110kV Chu Se 110 110 109.16
22 110kV NMTD PleiKrong 110 112.22 93 110kV NMTD H'Mun 110 110.03
25 110kV NMTD Dak Doa 110 111.42 95 110kV NMTD Ayun Thuong 1A 110 110.10
29 110kV Kon Tum 110 111.34 97 110kV Chu Puh 110 108.31
32 110kV NMTD Dak Bla 1 110 110.24 99 110kV NMND Ba Mia Gia Lai 110 108.00
34 110kV NMTD Dak Ne 110 110.04 101 110kV AyunPa 110 107.80
36 110kV KonPlong 110 108.75 105 110kV NMDMT Krong Pa 2 110 110.54
39 110kV NMTD Dak Lo 110 109.07 107 110kV Krong Pa 110 110.48
44 110kV Kon Tum 220 110 111.43 108 110kV NMTD Daksrong 3A 110 109.79
47 110kV Dak Ha 110 110.54 110 110kV NMTD Daksrong 3B 110 109.97
49 110kV Tan Mai 110 110.31 114 110kV NMDMT Krong Pa 110 110.57
51 110kV NMTD Dak Psi5 110 110.77 117 Nut Tram Cat NMTD Dak Doa 110 110.87
56 110kV Dak To 110 110.32 118 110kV Kon Tum 2 110 110.85
59 110kV NMTD Dak Psi 43 110 113.04 122 110kV NMTD Dak Bla 110 111.53
66 110kV NMTD Dak Psi 2B 110 113.31 125 110kV Thuong Kon Tum 110 109.01
b) Chon ché dg van hanh ciia luéi dién
a. Phuwong phap thuc hién
Khi can kiém tra, bao dudng duong day dinh ky thi phai chon thoi diém c6 ché do van
hanh cua ludi dién sao cho khi cit duong day thi dién ap tat ca cac nut trén ludi dién van
dam bao nam trong gidi han cho phép.
B Két qua tinh toan
+ Khi thyce hién bao dudng dudng day L, thi chon thoi diém ché d6 van hanh cua
luoi dién tuong Gng voi phu tai cuc tiéu, cong sudt phdt ciia cac nha may thity dién
cwe dai va cong sudt phat ciia dién mdt troi bang khéng (ban dém), két qua tinh toan
cho thay dién ap trén ludi dién déu nam trong giéi han cho phép, cu thé nhu trong
Béang 3.54.
Bang 3.54. Tinh trang luoi dién khi sy co dwong day Ly_ 0 ché ds phu tai cuc tiéu.
Niit Tén nit vam | PEIE Niit Tén nat vam | PERIRE
56 (kY) V) sb &V) (kv)
1 220kV 220 220.00 68 110kVBoY 110 111.71
4 110kV Pleiku 220 110 113.30 70 110kV NMTD PleiKan 110 111.90
7 110kV Ia Grai 110 106.60 72 110kV NMTD Dak Po Ko 110 112.25
9 110kV NMTD Dak Psi 110 113.05 76 110kV Chu Se 220 110 111.93
12 110kV Duc Co 110 107.48 79 110kV Dien Hong 110 111.83
17 110kV ChuProng 110 110.55 86 110kV Chu Se 110 110 111.56
22 110kV NMTD PleiKrong 110 113.42 93 110kV NMTD H'Mun 110 112.32
25 110kV NMTD Dak Doa 110 113.80 95 110kV NMTD Ayun Thuong 1A 110 112.36
29 110kV Kon Tum 110 112.52 97 110kV Chu Puh 110 110.89
32 110kV NMTD Dak Bla 1 110 111.96 99 110kV NMND Ba Mia Gia Lai 110 110.60
34 110kV NMTD Dak Ne 110 111.87 101 110kV AyunPa 110 110.42
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

36 110kV KonPlong 110 111.18 105 110kV NMDMT Krong Pa 2 110 110.28
39 110kV NMTD Dak Lo 110 111.29 107 110kV Krong Pa 110 110.07
44 110kV Kon Tum 220 110 112.56 108 110kV NMTD Daksrong 3A 110 110.86
47 110kV Dak Ha 110 112.18 110 110kV NMTD Daksrong 3B 110 110.85
49 110kV Tan Mai 110 112.18 114 110kV NMDMT Krong Pa 110 110.22
51 110kV NMTD Dak Psi5 110 112.67 117 Nut Tram Cat NMTD Dak Doa 110 113.09
56 110kV Dak To 110 112.18 118 110kV Kon Tum 2 110 113.06
59 110kV NMTD Dak Psi 43 110 114.96 122 110kV NMTD Dak Bla 110 113.68
66 110kV NMTD Dak Psi 2B 110 115.22 125 110kV Thuong Kon Tum 110 111.27

+ Khi thyc hién bao dudng dudng day L,4_- thi chon thoi diém ché d6 van hanh cua
lu6i dién tuong (g vdi phu tdi cuec tiéu, cong sudt phdt ciia cdc nha may thiy dién
cwe dai va cong sudt phat ciia dién mdt troi bang khéng (ban dém), két qua tinh toan
cho thay dién ap trén ludi dién déu nam trong giéi han cho phép, cu thé nhu trong

Bang 3.55.

Bdng 3.55. Tinh trang lwdi dién khi sw cé dwong day L,g_,- & ché dé phu tdi cuc tiéu.

Nt Ten mit vam | Dt || N Ten mit el g
(kV) (kV)
1 220kV 220 220.00 68 110kV BoY 110 111.70
4 110kV Pleiku 220 110 112.91 70 110kV NMTD PleiKan 110 111.89
7 110kV Ia Grai 110 110.82 72 110kV NMTD Dak Po Ko 110 112.23
9 110kV NMTD Dak Psi 110 113.04 76 110kV Chu Se 220 110 112.44
12 110kV Duc Co 110 110.27 79 110kV Dien Hong 110 111.63
17 110kV ChuProng 110 111.26 86 110kV Chu Se 110 110 112.03
22 110kV NMTD PleiKrong 110 113.40 93 110kV NMTD H'Mun 110 112.71
25 110kV NMTD Dak Doa 110 113.60 95 110kV NMTD Ayun Thuong 1A 110 112.71
29 110kV Kon Tum 110 112.50 97 110kV Chu Puh 110 111.32
32 110kV NMTD Dak Bla 1 110 111.94 99 110kV NMND Ba Mia Gia Lai 110 110.93
34 110kV NMTD Dak Ne 110 111.85 101 110kV AyunPa 110 110.74
36 110kV KonPlong 110 111.17 105 110kV NMDMT Krong Pa 2 110 110.53
39 110kV NMTD Dak Lo 110 111.28 107 110kV Krong Pa 110 110.32
44 110kV Kon Tum 220 110 112.54 108 110kV NMTD Daksrong 3A 110 111.11
47 110kV Dak Ha 110 112.17 110 110kV NMTD Daksrong 3B 110 111.10
49 110kV Tan Mai 110 112.16 114 110kV NMDMT Krong Pa 110 110.47
51 110kV NMTD Dak Psi5 110 112.66 117 Nut Tram Cat NMTD Dak Doa 110 112.89
56 110kV Dak To 110 112.17 118 110kV Kon Tum 2 110 112.86
59 110kV NMTD Dak Psi 43 110 114.95 122 110kV NMTD Dak Bla 110 113.51
66 110kV NMTD Dak Psi 2B 110 115.22 125 110kV Thuong Kon Tum 110 111.26

3.5. Kétluin
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam

Pé tinh toan, danh gia anh hudng cua céac ngué)n thuy dién nho va dién mat troi dén ché
dd van hanh cua luéi dién 110kV khu vuc mién Trung Viét Nam. Pé tai da tim hiéu, phan tich
so do ludi dién trong toan khu vuc tir d6 chon 3 so dd dic trung cho 3 khu vuc nho do la Bic
mién Trung, Trung mién Trung va Nam mién Trung, dung dé tinh toan.

Trén co s& thu thap s6 lidu phu tai tir nim 2020 dén nam 2024 da st dung dé du bao phu
tai dén nam 2030. Bﬁng cach cho phu tai cuc dai, cho cong suét thuy dién phat cuc dai hodc cuc
tiéu va cho cong suat dién mat troi thay doi (100%, 50%, va 0%) cong suat phat thuc té, di tao
duoc 6 ché d6 dic trung la, 1b, 1c, 2a, 2b, 2¢ dung dé tinh toan phan tich ché d6 lam viéc binh
thuong. Qua két qua tinh toan cho thiy ca 3 khu vuc déu c6 nhiéu nit c6 dién ap roi ra ngoai
pham vi cho phép nhu da trinh bay trong muc 3.2.

Pé tinh toan phan tich tinh trang cua ludi dién trong cac truong hop sy ¢b N-1, dé tai da
chon 2 ché do nang né nhat 12 la va 2a dé khao sat cac truong hop su c¢d. Trong mdi khu vuc
cho s ¢ mot s6 duong ddy trong cac mach vong, két qua tinh toan cho thiy trong ca 3 khu vuc
khi c6 sy cd déu dan dén dién 4p cua nhiéu nat roi ra ngoai ving cho phép, c6 trudng hop dan
dén mét 6n dinh ludi dién nhu trong muc 3.3.

DPé dam bao ludi dién van hanh an toan trong moi ché do van hanh, dé tai da dé xuét 2
giai phap thuc hién, do la:

- Giai phap bu cong suét phan khang: Déi v6i timg ché do van hanh, dé tai da tinh toan lya
chon vi tri va dung lugng bu phu hop dé dam bao dién ap cua tat ca cic nat nam trong
gi61 han cho phep. Qua két qua tinh toan cho cac ché do khac nhau, dé tai da Iya chon
dugc sd luong tu by, dung luong tung ty bu va vi tri lap dit cho timg khu vyc. Tir d6 dé
xudt phuong an van hanh déng cét cac tu bu tng véi timg ché do van hanh dé dam bao
trong qua trinh van hanh binh thudng hodc ¢ su ¢b xay ra dién ap tai cac nut trén ludi
dién déu nam trong gidi han cho phép.

~  Giai phap quan Iy van hanh luéi dién: Giai phap 1ap dat thiét bi bu dé gitr 6n dinh dién 4p
trong trudng hop su ¢b 1a khong kinh té, nén dé dam bao an toan van hanh luéi dién khi
c6 su ¢ hodc bao tri bao dudng dudng day, dé tai da dé xuat 2 giai phap sau:

+  Khi ¢6 sw co xdy ra thiee hién sa thai phu tai: Can ct két qua tinh toan cho timg truong
hop su cd N-1, tién hanh cit bt phu tai bat dau tir cac nat co dién ap thap nhét cho
dén khi dién ap cac nat con lai déu nam trong gi61 han cho phep. Tur d6 s€ co phuong
an sa thai phu tai dbi vé6i timg trudng hop su ¢ dé dam bao c6 thé tiép tuc cung cap
dién khi c6 su cd xay ra.

+  Chon ché do van hanh ciia luéi dién khi can bao duong swa chita duwong ddy: Qua két
qua tinh toan cho thay khi can sta chira duong day nén thue hién vao budi tdi, khi d6
ché d6 van hanh ludi dién tmg véi cong suat phat thay dién cuc dai, cong suét dién
mit troi bang khong va phu tai cuc tiéu.

Nhu vay dé tai da tinh toan phan tich va chi ra dugc cac anh hudng cia ché d6 van hanh
thity dién nho va dién mat troi dén ludi dién 110kV khu vyc mién Trung, dong thoi da tinh toan
dé xuét cac giai phap hiéu qua dé ning cao do an toan van hanh cho ludi dién trong ché d6 van
hanh binh thuong va khi ¢6 su ¢b xay ra.
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KET LUAN

Lu6i 110kV khu vue mién Trung Viét Nam gdm khoang 5.700 [km] duong day va 169
tram bién ap véi tong dung luong 9.296 [MVA] va co nhiéu ngudn thuy dién nho cung cac du
an dién mat troi cong suat 16n két ndi vao ludi dién. Bac thu thoi tiét ciia khu vuc mién Trung
luong mua tap trung trong thoi gian ngan va thuy dién nho it dung tich hd chta khién ngudn
phat thuy dién bién dong theo mua va dién mit troi ciing chiu anh hudng 16n bai thoi tiét, gay
dao dong cong suét theo gid, tir 46 di ting ap luc cho cong tac diéu do ludi.

Pé danh gia cac anh huéng ciia ché d6 van hanh cac nha méy thuy dién va dién mit troi
dén ludi dién 110kV khu vuc mién Trung, dé tai dd an tot nghi¢p dugc giao nhi€ém vu “Tinh
toan, danh gia anh hwong cua cac nha may thuy dién nho, dién mat troi dén ché do van hanh
ludi dién 110kV khu vuc mién Trung Viet Nam”.

Qua tim hiéu cac phuong phap tinh toan, phan tich cic ché d6 lam viéc ctia hé thong dién
va cac phan mém tinh toan. Qua d6 cho thay mdi phan mém tinh toan déu c6 nhiing wu, nhuoc
diém va pham vi ing dung nhat dinh. Do tinh chat don gian, dé str dung ctia phan mém CONUS
va ndi dung tinh toan cua dé tai chi str dung bai toan ché do xac 1ap dé xac dinh thong s6 ché do
dung dé phan tich anh hudng ctuia cdc nha may thiy dién va dién mat troi dén ludi dién 110kV
khu vuc mién Trung Viét Nam nén dé tai da lua chon phﬁn mém CONUS dé su dung.

Trén co s& phan tich so dd ludi dién 110kV khu vuc mién Trung va sb liéu du bao phu tai
dén nam 2030, dé tai d chon 3 so dd dic trung cho 3 khu vuc Bic — Trung — Nam va béng cach
cho cong suit phu tai cuc dai, thay doi cong suat phat cua thuy dién va di€n mat troi détaora 6
ché do van hanh dung tinh toan phan tich anh hudng cua thity dién va dién mat troi dén ché do
van hanh cta ludi dién 110kV khu vuc mién Trung Viét Nam.

Qua tinh toan, phan tich cac ché do van hanh binh thuong va sy ¢ N-1, két qua cho thay
v6i phu tai cuc dai tai thoi diém ndm 2030 thi ¢ cac ché do ~van hanh binh thu(mg xuat hién dién
ap tai nhleu nut roi ra ngoai vung cho phép va trong mot s6 truong hop xay ra su cd N-1 di dan
dén mat 6n dinh hé thong.

Pé d¢am bao ‘nang cao d6 an toan van hanh cho luéi dién khi van hanh & cac ché d6 1am
viéc binh thudng dé tai dé xuét st dung giai phap bu cong suét phan khang. Bang phuong phap
tinh toan lya chon vi tri va dung lugng bu tbi uu cho tung so do luoi dién cua 3 khu vyc tuong
g véi timg ché do van hanh dé dam bao thong s6 dién ap tai tat ca cac nit déu nam trong gidi
han cho phép. Dé tai da chon duoc vi tri, s6 lugng va cong suat dé lap dit cac tu bu trén so do
luéi dién dic trung cta 3 khu vuc va dé xuat phuong an van hanh hé théng tu bu cho ting ché
do d¢ dam bao an toan van hanh cho ludi dién.

Déi véi cac truong hop su b N-1, dé tai dé xuat sir dung giai phap quan 1y van hanh luéi
dién:

- Thuc hién sa thai phu tai khi c6 su ¢d N-1 xay ra, dé tai di tinh toan dua ra cic phuong
an sa thai phu tai d6i v6i timg truong hop su ¢ dé dam bao c6 thé tiép tuc cung cap dién
khi ¢6 sy cb xay ra.

- Khi can bao dudng sira chita dudng day, day la cong viéc chu dong cua don vi quan ly
van hanh lu6i dién, dé tai da tinh toan, dé tai da tinh toan chon dugc phuong an t6i wu 1a
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thuc hién vao bu01 t6i khi d6 ché do van hanh luéi dién ung v0i cong suat phat thay dién
cuc dai, cong suat dién mat troi bang khong va phu tai cuc tiéu.

Tom lai, két qua ctia dé tai do an t6t nghiép da chi ra dugc cac anh hudng cua cac nha
may thily dién va dién mit troi dén ché do van hanh ludi dién 110kV khu vyc mién Trung Viét
Nam giai doan 2030, dong thoi di tinh toan dé xuat cac giai phap hiéu qua de nang cao dd an
toan van hanh cho luéi dién trong ché d6 van hanh binh thuong va khi ¢ su ¢d xay ra.
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Phu luc 1.1: Théng sé Tram Bién Ap

PHU LUC 1: THONG SO LUOI PIEN

Niit sb L
Khu vue Tén tram bién ap 13[(1/‘2 Blf(l;,ap
Cao dp Trung ap Ha ap [ 1 [kV]
. 1 6 3 125 220/110/35
Dong Hoi
1 6 5 125 220/110/35
1 35 32 125 220/110/35
Pong Ha
1 35 34 125 220/110/35
Phong Pién 1 44 43 125 220/110/35
. 1 80 77 125 220/110/35
Hue
1 80 79 250 220/110/35
. 7 87 8 40 110/35/22
Dong Hoi
7 89 9 40 110/35/22
. 10 11 25 110/6
Ang Son
10 91 12 25 110/22/6
Tay Béc Quéan Hau 13 14 40 110/22
Cam Lién 17 18 40 110/22
Lé Thiy 19 93 20 25 110/35/22
Vinh Linh 21 95 22 40 110/35/22
uinN 28 29 25 110/22
uan an
sane 28 30 25 110/22
36 97 38 40 110/35/22
Pong Ha
36 99 37 40 110/35/22
39 109 41 25 110/35/22
Dién Sanh
39 40 25 110/22
. 52 101 54 25 110/22/6
Pong Lam
52 103 53 25 110/22/6
. Phong Bid 46 47 25 110/22
PONG HOI - PONG HA- PHONG ong Dién
DIEN- HUE i 46 48 25 110/22
Dién Loc 49 50 25 110/22
66 67 40 110/6
Vin X4
66 68 25 110/6
. 73 74 63 110/22
Hue 2
73 75 40 110/22
. 80 107 81 40 110/35/22
Hué 220
80 105 82 40 110/35/22
DOHWA L¢ Thity 15 16 63 110/22
Gio Thanh 1 23 24 63 110/22
Gio Thanh 2 23 25 63 110/22
LIG Quang Tri 26 27 63 110/22
MT Phong Dién 49 51 40 110/22
55 56 9 110/6.3
Rao Trang 3
55 57 9 110/6.3
63 64 10 110/6.3
Rao Trang 4
63 65 10 110/6.3
58 59 32 110/11
Alin Bl
58 60 32 110/11
Alin B2 61 62 32 110/10.5
69 70 32 110/11
NMTPD Huong Dién 69 71 32 110/11
69 72 32 110/11
. 83 84 30 110/10.5
NMTD Binh Bién
83 85 30 110/10.5
) 1 4 3 125 220/110/35
Quang Ngai
1 4 6 125 220/110/35
QUANG NGATI - PHU MY- PHUGC AN Phi M 1 19 18 125 220/110/35
U
Y 1 19 83 125 220/110/35
Phudc An 1 44 43 125 220/110/35
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1 44 85 250 220/110/35
7 8 40 110/10.5
TP bik Re
7 9 40 110/10.5
TP bik Re 2 78 79 14 110/6.3
Pirc Phd 10 11 25 110/22
12 13 40 110/22
Tam Quan
12 16 25 110/22
14 15 25 110/22
Mb Dirc
14 87 88 25 110/35/22
20 21 25 110/22
Hoai Nhon
20 90 91 25 110/35/22
22 23 42 110/13.8
Vinh Son
22 24 42 110/13.8
25 26 20 110/11
Vinh Son 5
25 27 20 110/11
30 31 125 110/6.3
Tra Xom
30 32 12.5 110/6.3
Ken Lut Ha 33 34 8 110/6.3
My Hiép 40 41 63 110/22
Pim Tra O 39 38 63 110/22
35 36 40 110/22
Phu My
35 93 37 25 110/35/22
M§ Thanh 53 54 40 110/22
49 52 25 110/35/22
Phu Cat
49 95 96 25 110/35/22
Cat Hiép 50 51 63 110/22
Van Canh 45 46 40 110/22
47 48 63 110/22
An Nhon
47 99 97 25 110/35/22
55 56 25 110/22
Nhon Tan
55 100 25 110/22
Tay Son 57 58 40 100/22
DPon Pho 59 102 60 25 100/35/22
61 107 65 40 110/35/22
An Khé
61 105 103 25 110/35/22
66 67 10 110/6.3
TP Dik Srong 2 66 68 10 110/6.3
66 69 10 110/6.3
70 71 8 110/6.3
TP bik Srong 2A 70 72 8 110/6.3
70 73 8 110/6.3
74 75 8 110/6.3
TP bik Srong 74 76 8 110/6.3
74 77 8 110/6.3
1 4 3 125 220/110/35
Pleiku
1 4 5 125 220/110/35
1 44 42 125 220/110/35
Kon Tum
1 44 45 125 220/110/35
1 76 74 125 220/110/35
Chu Sé
1 76 77 125 220/110/35
TP bik Poa 25 27 26 31.5 110/35/6.3
. 122 123 20 110/10.5
PLEIKU - KON TUM - CHU SE TP bik Bla
122 124 20 110/10.5
TP Pak Bla 1 32 33 25 110/6.3
TP bik Ne 34 35 10 110/6.3
39 40 16 110/10.5
TP bik Lo
39 41 16 110/10.5
22 23 60 110/13.8
TD Pleikrong
22 24 60 110/13.8
TP bik Psi5 51 52 16 110/6.3
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TD bak Psi 1 9 53 55 23 110/22/10.5
TP bak Psi 2 135 136 6.3 22/6.3
TD Dak Psi 4 59 60 62 72 110/22/11
126 127 6.3 22/6.3
TP bak Psi 3 126 128 6.3 22/6.3
126 129 6.3 22/6.3
64 65 45 22/6.3
TD Thuong ik Psi
64 130 4.5 22/6.3
TD bik Psi 2B 66 67 20 110/6.3
TD Pleikan 70 71 40 110/6.3
Tb bik Po Ko 72 73 24 110/6.3
TP H'Mun 93 94 25 110/6.3
TP Ayun Thugng 1A 95 96 16 110/6.3
ND Bi Mia Gia Lai 99 100 28 110/6.3
TD Pak Srong 3A 108 109 12.5 110/6.3
110 111 16 110/6.3
TD bak Srong 3B
110 112 8 110/6.3
MT Krong Pa 2 105 113 63 11022
MT Krong Pa 114 115 63 110/22
86 88 87 25 110/35/22
Chu Sé
86 90 92 25 110/35/22
101 103 102 25 110/35/22
Ayun Pa
101 131 132 25 110/35/22
R 79 81 80 63 110/35/22
Dién Hong
79 83 85 40 110/35/22
17 21 25 110/22
Chu Prong
17 19 18 16 110/35/22
12 14 16 25 110/35/22
buc Co
12 13 40 110/22
Krong Pa 107 116 25 110/22
Ia Grai 7 10 8 25 110/35/22
Chu Puh 97 98 40 110/22
bak To 56 57 16 110/22
KonPlong 36 37 40 110/22
29 30 40 110/22
Kon Tum
29 31 25 110/22
Kon Tum 2 118 120 119 40 110/22/11
Tén Mai 49 50 63 110/22
bak Ha 47 48 40 110/22
BoY 68 69 40 110/22
Phu luc 1.2: Théng s6 nguon phat (*)
Loai Ngudn Ngudn Niit s6 Udm [kV] Pdm [MW]
DOHWA L¢ Thuy 16 22 49.5
Gio Thanh 1 24 22 50
Nang lugng mat troi Gio Thanh 2 25 22 50
LIG Quang Tri 27 22 49.5
MT Phong Dién 51 22 35.7
56 6.3 13
Rao Trang 3
57 6.3 13
64 6.3 46
. . . N N . Rao Trang 4
DPONG HOI - BPONG HA- PHONG DIEN- HUE 65 6.3 46
59 11 20
Alin Bl
. 60 11 20
Nha may thuy dién -
Alin B2 62 10.5 14
70 11 81
NMTD Huong Dién 71 11 81
72 11 81
R 84 10.5 44
NMTD Binh bién
85 10.5 44
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My Hiép 41 22 50
Ning lugng mit troi Pim Tra O 38 22 50
Cat Hiép 51 22 49.5
8 10.5 30
TD bik Re
9 10.5 30
TP bik Re 2 79 6.3 10
23 13.8 33
Vinh Son
24 13.8 33
26 11 14
Vinh Son 5
27 11 14
. . N . 31 6.3 10
QUANG NGAI- PHU MY- PHUOC AN Tra Xom
32 6.3 10
Nha may thiy dién Ken Lat Ha 34 6.3 6
67 6.3 8
TP Dbik Srong 2 68 6.3 8
69 6.3 8
71 6.3 6
TP bik Srong 2A 72 6.3 6
73 6.3 6
75 6.3 6
TP bik Srong 76 6.3 6
77 6.3 6
. MT Krong Pa 2 113 22 49
Nang luong mat troi
MT Krong Pa 115 22 51
TD Dbik Poa 26 6.3 14
123 10.5 13.5
TP bik Bla
124 10.5 13.5
TP bik Bla 1 33 6.3 15
TD bik Ne 35 6.3 8.1
40 10.5 11
TP bik Lo
41 10.5 11
23 13.8 50
TP Pleikrong
24 13.8 50
TP bik Psi5 52 6.3 10
TD Dik Psi 1 55 10.5 12
TP bik Psi 2 136 6.3 6
PLEIKU - KON TUM - CHU SE TD bik Psi 4 62 11 30
Nha may thiy dién 127 6.3 5
TP bik Psi 3 128 6.3 5
129 6.3 5
65 6.3 3.3
TD Thuong Pak Psi
130 6.3 3.3
TD Dik Psi 2B 67 6.3 14
TD Pleikan 71 6.3 17
TP bik Po Ko 73 6.3 16.5
TH H'Mun 94 6.3 16.2
TD Ayun Thugng 1A 96 6.3 12
NbD Ba Mia Gia Lai 100 6.3 22.6
TD bik Srong 3A 109 6.3 10.2
111 6.3 13
TP biak Srong 3B
112 6.3 6.5
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Phuy luc 1.3: Thong s6 dwong day (**)

Duing diy Chidu dai Bo
Khu vue Nut Nut Loai duong day Ro [Ohm/km] | Xo [Ohm/km]
diu cubi [km] [uS/km]
66 69 ACSR 400 12.00 0.08 0.38 3.02
19 17 ACSR 240 13.80 0.13 0.39 2.86
17 15 ACSR 240 6.13 0.13 0.39 2.86
28 23 ACSR 240 11.68 0.13 0.39 2.86
35 44 ACSR 240 33.40 0.13 0.39 2.86
39 44 ACSR 240 14.50 0.13 0.39 2.86
46 44 ACSR 240 6.30 0.13 0.39 2.86
44 52 ACSR 240 14.50 0.13 0.39 2.86
52 55 ACSR 240 20.00 0.13 0.39 2.86
58 55 ACSR 240 5.00 0.13 0.39 2.86
52 58 ACSR 240 25.00 0.13 0.39 2.86
58 61 ACSR 240 3.00 0.13 0.39 2.86
61 63 ACSR 240 8.00 0.13 0.39 2.86
52 63 ACSR 240 15.00 0.13 0.39 2.86
44 66 ACSR 240 27.20 0.13 0.39 2.86
80 73 ACSR 240 16.78 0.13 0.39 2.86
6 7 ACSR 185 1.65 0.17 0.41 2.84
6 7 ACSR 185 1.65 0.17 0.41 2.84
7 13 ACSR 185 25.11 0.17 0.41 2.84
7 13 ACSR 185 25.11 0.17 0.41 2.84
PONG HOI - PONG HA- PHONG PIEN- HUE 10 21 ACSR 185 36.70 0.17 0.41 2.84
21 28 ACSR 185 21.75 0.17 0.41 2.84
28 26 ACSR 185 12.23 0.17 0.41 2.84
6 10 ACSR 185 29.50 0.17 0.41 2.84
28 36 ACSR 185 10.68 0.17 0.41 2.84
19 36 ACSR 185 62.52 0.17 0.41 2.84
35 36 ACSR 185 3.10 0.17 0.41 2.84
35 36 ACSR 185 3.10 0.17 0.41 2.84
13 19 ACSR 185 29.80 0.17 0.41 2.84
13 19 ACSR 185 29.80 0.17 0.41 2.84
35 39 ACSR 185 18.21 0.17 0.41 2.84
35 44 ACSR 185 33.40 0.17 0.41 2.84
39 44 ACSR 185 14.50 0.17 0.41 2.84
46 44 ACSR 185 6.30 0.17 0.41 2.84
46 49 ACSR 185 8.50 0.17 0.41 2.84
44 52 ACSR 185 14.50 0.17 0.41 2.84
44 66 ACSR 185 27.20 0.17 0.41 2.84
52 73 ACSR 185 12.60 0.17 0.41 2.84
66 83 ACSR 185 31.85 0.17 0.41 2.84
30 73 ACSR 185 16.78 0.17 0.41 2.84
80 83 ACSR 185 22.58 0.17 0.41 2.84
4 7 AC 185 75.00 0.17 0.41 2.84
7 78 AC 185 2.50 0.17 0.41 2.84
4 10 AC 240 31.66 0.13 0.39 2.86
4 14 AC 240 5.56 0.13 0.39 2.86
10 12 AC 240 22.30 0.13 0.39 2.86
14 12 AC 240 48.70 0.13 0.39 2.86
12 20 AC 185 17.81 0.17 0.41 2.84
19 20 AC 185 23.57 0.17 0.41 2.84
20 22 AC 185 46.92 0.17 0.41 2.84
22 25 AC 185 11.80 0.17 0.41 2.84
19 25 ACSR 240 40.80 0.13 0.39 2.86
25 30 AC 185 7.16 0.17 0.41 2.84
30 33 AC 185 14.30 0.17 0.41 2.84
33 59 AC 185 29.80 0.17 0.41 2.84
19 40 AC 185 9.00 0.17 0.41 2.84
19 35 AC 300 5.42 0.11 0.40 2.87
) _ - ; 19 35 AC 300 5.42 0.11 0.40 2.87
QUANG NGAL- PHU MY- PHUGC AN 19 35 AC 300 6.52 0.11 0.40 2.87
19 35 AC 300 6.25 0.11 0.40 2.87
35 39 AC 240 10.42 0.13 0.39 2.86
19 53 ACSR 240 24.33 0.13 0.39 2.86
47 35 AC 240 45.00 0.13 0.39 2.86
44 45 ACSR 240 13.01 0.13 0.39 2.86
44 45 ACSR 240 13.01 0.13 0.39 2.86
44 47 AC 300 10.44 0.11 0.40 2.87
47 49 AC 185 16.67 0.17 0.41 2.84
47 49 AC 300 16.67 0.11 0.40 2.87
49 50 AC 185 5.52 0.17 0.41 2.84
49 50 AC 185 5.52 0.17 0.41 2.84
49 53 AC 185 32.42 0.17 0.41 2.84
44 55 ACSR 240 9.42 0.13 0.39 2.86
55 57 AC 240 15.40 0.13 0.39 2.86
57 59 AC 240 14.43 0.13 0.39 2.86
59 61 AC 185 12.00 0.17 0.41 2.84
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61 66 AC 185 1.80 0.17 0.41 2.84
66 70 AC 185 10.20 0.17 0.41 2.84
61 74 AC 185 36.00 0.17 0.41 2.84
4 7 ACSR 240 32.55 0.13 0.39 2.86
7 12 ACSR 240 21.42 0.13 0.39 2.86
12 17 AC 240 28.30 0.13 0.39 2.86
76 17 AC 185 20.65 0.17 0.41 2.84
76 17 AC 185 20.65 0.17 0.41 2.84
76 17 AC 185 20.65 0.17 0.41 2.84
4 117 GTZAC 200 25.16 0.15 0.41 2.80
117 25 AC 185 15.00 0.17 0.41 2.84
117 118 AC 300 1.00 0.11 0.40 2.87
117 118 AC 300 1.00 0.11 0.40 2.87
118 122 AC 185 13.87 0.17 0.41 2.84
118 29 AC 185 23.33 0.17 0.41 2.84
29 32 AC 185 24.40 0.17 0.41 2.84
29 32 AC 240 24.40 0.13 0.39 2.86
32 34 AC 185 2.00 0.17 0.41 2.84
34 36 AC 185 26.31 0.17 0.41 2.84
34 36 AC 240 26.31 0.13 0.39 2.86
36 125 AC 240 20.00 0.13 0.39 2.86
125 39 AC 240 5.80 0.13 0.39 2.86
44 29 AC 300 0.58 0.11 0.40 2.87
44 29 AC 240 1.16 0.13 0.39 2.86
44 29 GTAC 200 4.80 0.15 0.41 2.85
44 22 AC 240 12.40 0.13 0.39 2.86
44 22 AC 240 12.40 0.13 0.39 2.86
44 47 AC 300 15.00 0.11 0.40 2.87
44 47 AC 560 14.44 0.05 0.39 2.93
44 49 AC 240 31.61 0.13 0.39 2.86
44 49 AC 240 31.61 0.13 0.39 2.86
44 49 AC 300 31.61 0.11 0.40 2.87
49 51 AC 185 15.08 0.17 0.41 2.84
51 9 AC 240 25.00 0.13 0.39 2.86
PLEIKU - KON TUM - CHU SE 53 135 AC 185 4.00 0.17 0.41 2.84
49 56 AC 240 6.80 0.13 0.39 2.86
49 56 AC 240 6.80 0.13 0.39 2.86
49 56 AC 300 0.11 0.11 0.40 2.87
47 56 AC 300 18.93 0.11 0.40 2.87
47 56 ACSR 560 18.93 0.05 0.39 2.93
56 59 AC 185 30.89 0.17 0.41 2.84
60 64 AC 185 11.90 0.17 0.41 2.84
60 64 AC 185 11.90 0.17 0.41 2.84
59 66 AC 185 14.00 0.17 0.41 2.84
56 72 AC 240 2.00 0.13 0.39 2.86
56 68 AC 300 19.77 0.11 0.40 2.87
68 70 AC 240 4.84 0.13 0.39 2.86
76 97 AC 240 27.19 0.13 0.39 2.86
76 97 AC 240 27.19 0.13 0.39 2.86
97 99 AC 185 36.33 0.17 0.41 2.84
97 99 ACSR 120 36.33 0.27 0.42 2.69
99 101 AC 185 2.62 0.17 0.41 2.84
101 108 AC 185 23.00 0.17 0.41 2.84
108 110 ACSR 240 3.23 0.13 0.39 2.86
110 105 ACSR 240 17.00 0.13 0.39 2.86
105 114 ACSR 240 1.60 0.13 0.39 2.86
114 107 ACSR 240 4.60 0.13 0.39 2.86
76 86 AC 185 15.27 0.17 0.41 2.84
76 86 AC 185 15.27 0.17 0.41 2.84
86 93 AC 185 18.00 0.17 0.41 2.84
93 95 AC 185 18.50 0.17 0.41 2.84
76 79 AC 185 31.43 0.17 0.41 2.84
4 79 AC 185 18.69 0.17 0.41 2.84
4 79 AC 240 18.69 0.13 0.39 2.86
60 126 AC 185 5.00 0.17 0.41 2.84
60 126 AC 185 5.00 0.17 0.41 2.84
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PHU LUC 2: THONG SO VAN HANH

Phu luc 2.1.1: Théng s6 van hanh ciia nha mdy dién theo ché dg 1

. . i Cong suit phat
Khu vue Loai nguon phat Tén Nguon Niit s0
Chédopla | Chédop1lb | Chéddlc
DOHWA L¢ Thay 16 45.00 22.50 0.00
Gio Thanh 1 24 42.00 21.00 0.00
Ning lugng mat troi Gio Thanh 2 25 42.00 21.00 0.00
LIG Quang Tri 27 41.00 20.50 0.00
MT Phong Dién 51 35.00 17.50 0.00
56 13.00 13.00 13.00
Rao Trang 3
57 13.00 13.00 13.00
64 46.00 46.00 46.00
. . A N N . Rao Trang 4
PONG HOI - PONG HA- PHONG DPIEN- HUE 65 46.00 46.00 46.00
59 20.00 20.00 20.00
Alin B1
60 20.00 20.00 20.00
Nha may thuy dién -
Alin B2 62 14.00 14.00 14.00
71 81.00 81.00 81.00
NMTD Huong Dién 72 81.00 81.00 81.00
73 81.00 81.00 81.00
R 84 44.00 44.00 44.00
NMTD Binh Dién
85 44.00 44.00 44.00
My Hiép 41 41.00 20.50 0.00
Niang lugng mit trdi | Dam Tra O 38 42.00 21.00 0.00
Cat Hiép 51 41.00 20.50 0.00
8 30.00 30.00 30.00
TD bak Re
9 30.00 30.00 30.00
TD Dik Re 2 79 10.00 10.00 10.00
23 33.00 33.00 33.00
Vinh Son
24 33.00 33.00 33.00
26 14.00 14.00 14.00
Vinh Son 5
27 14.00 14.00 14.00
" - N o 31 10.00 10.00 10.00
QUANG NGAI- PHU MY- PHUGOC AN Tra Xom
32 10.00 10.00 10.00
Nha may thay dién Ken Lut Ha 34 6.00 6.00 6.00
67 8.00 8.00 8.00
TD bik Srong 2 68 8.00 8.00 8.00
69 8.00 8.00 8.00
71 6.00 6.00 6.00
TD bik Srong 2A 72 6.00 6.00 6.00
73 6.00 6.00 6.00
75 6.00 6.00 6.00
TD bik Srong 76 6.00 6.00 6.00
77 6.00 6.00 6.00
. MT Krong Pa 2 113 16.00 8.00 0.00
Nang luong mat troi
MT Krong Pa 115 50.00 25.00 0.00
TD bik Poa 26 14.00 14.00 14.00
123 13.50 13.50 13.50
Tb bik Bla
124 13.50 13.50 13.50
TP bik Bla 1 33 15.00 15.00 15.00
TD bik Ne 35 8.10 8.10 8.10
PLEIKU - KON TUM - CHU SE 40 11.00 11.00 11.00
TP bak Lo
Nha may thuy dién 41 11.00 11.00 11.00
23 50.00 50.00 50.00
TD Pleikrong
24 50.00 50.00 50.00
TD bik Psi5 52 10.00 10.00 10.00
TD bak Psi 1 55 12.00 12.00 12.00
TD Dak Psi 2 136 6.00 6.00 6.00
TD bik Psi 4 62 30.00 30.00 30.00
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127 7.00 7.00 7.00
TP bik Psi 3 128 7.00 7.00 7.00
129 7.00 7.00 7.00
65 3.50 3.50 3.50
TD Thuong ik Psi
130 3.50 3.50 3.50
TD Dik Psi 2B 67 14.00 14.00 14.00
TD Pleikan 71 17.00 17.00 17.00
TP bik Po Ko 73 16.50 16.50 16.50
TD HMun 94 16.20 16.20 16.20
TP Ayun Thuong 1A 96 12.00 12.00 12.00
ND Ba Mia Gia Lai 100 22.60 22.60 22.60
TP bik Srong 3A 109 10.20 10.20 10.20
111 13.00 13.00 13.00
TP bik Srong 3B
112 7.00 7.00 7.00
Phu luc 2.1.2: Théng s6 vdn hanh ciia nha may dién theo ché dg 2
. . i Cong suit phat
Khu vue Loai nguon phat Tén Nguon Niit s0
Chédd2a | Chédd2b | Chédd2c
DOHWA L¢ Thay 16 45.00 22.50 0.00
Gio Thanh 1 24 42.00 21.00 0.00
Nang luwong mat troi Gio Thanh 2 25 42.00 21.00 0.00
LIG Quang Tri 27 41.00 20.50 0.00
MT Phong Dién 51 35.00 17.50 0.00
56 3.90 3.90 3.90
Rao Trang 3
57 3.90 3.90 3.90
64 13.80 13.80 13.80
N . N N N ) Rao Trang 4
PONG HOI - PONG HA- PHONG DPIEN- HUE 65 13.80 13.80 13.80
59 6.00 6.00 6.00
Alin B1
60 6.00 6.00 6.00
Nha may thuy dién
Alin B2 62 4.20 4.20 420
71 24.30 24.30 24.30
NMTD Huong Dién 72 24.30 24.30 24.30
73 24.30 24.30 24.30
R 84 13.20 13.20 13.20
NMTD Binh bién
85 13.20 13.20 13.20
My Hiép 41 41.00 20.50 0.00
Ning luong mit trdi | Dim Tra O 38 42.00 21.00 0.00
Cat Hiép 51 41.00 20.50 0.00
8 9.00 9.00 9.00
TD bak Re
9 9.00 9.00 9.00
TD Dbik Re 2 79 3.00 3.00 3.00
23 9.90 9.90 9.90
Vinh Son
24 9.90 9.90 9.90
26 4.20 4.20 4.20
Vinh Son 5
27 4.20 4.20 4.20
" - N s 31 3.00 3.00 3.00
QUANG NGAI- PHU MY- PHUGOC AN Tra Xom
32 3.00 3.00 3.00
Nha may thuy dién Ken Lut Ha 34 1.80 1.80 1.80
67 2.40 2.40 2.40
TP bak Srong 2 68 2.40 2.40 2.40
69 2.40 2.40 2.40
71 1.80 1.80 1.80
TD bik Srong 2A 72 1.80 1.80 1.80
73 1.80 1.80 1.80
75 1.80 1.80 1.80
TD bik Srong 76 1.80 1.80 1.80
77 1.80 1.80 1.80
. MT Krong Pa 2 113 16.00 8.00 0.00
. Ning luong mat troi
PLEIKU - KON TUM - CHU SE MT Krong Pa 115 50.00 25.00 0.00
Nha may thuy dién TP bak Poa 26 4.20 4.20 4.20
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123 4.05 4.05 4.05
TD bik Bla
124 4.05 4.05 4.05
TD bik Bla 1 33 4.50 4.50 4.50
TP bak Ne 35 243 243 243
40 3.30 3.30 3.30
Tb bak Lo
41 3.30 3.30 3.30
23 15.00 15.00 15.00
TD Pleikrong
24 15.00 15.00 15.00
TD bak Psis 52 3.00 3.00 3.00
TP bak Psi 1 55 3.60 3.60 3.60
TD bk Psi 2 136 1.80 1.80 1.80
TP bik Psi 4 62 9.00 9.00 9.00
127 2.10 2.10 2.10
TD biak Psi 3 128 2.10 2.10 2.10
129 2.10 2.10 2.10
65 1.05 1.05 1.05
TP Thuong Pik Psi
130 1.05 1.05 1.05
Tb bk Psi 2B 67 4.20 4.20 4.20
TD Pleikan 71 5.10 5.10 5.10
TP bik Po Ko 73 4.95 4.95 4.95
TP H'Mun 94 4.86 4.86 4.86
TD Ayun Thuong 1A 96 3.60 3.60 3.60
Nb Ba Mia Gia Lai 100 6.78 6.78 6.78
TD biak Srong 3A 109 3.06 3.06 3.06
111 4.00 4.00 4.00
TD bik Srong 3B
112 2.00 2.00 2.00
Phu luc 2.2. Théng s6 ciia phu tdi cdc nam 2021-2024
ién 4 2021 2022 2023 2024
Khu vire TenTBA | Piéndp | Sdm . . - K
[kV] [MVA] Cue dai Cuec tiéu Cuec dai Cue tieu Cue dai Cuec tiéu Cue dai Cue tieu
N X 110/35/22 40 31.10 15.55 28.10 14.05 35.90 17.95 35.40 17.70
Dong Haoi
110/35/22 40 33.20 16.60 26.40 13.20 34.70 17.35 36.90 18.45
. 110/6 25 11.30 5.65 13.20 6.60 9.70 4.85 4.30 2.15
Ang Son
110/22/6 25 20.80 10.40 18.30 9.15 13.40 6.70 12.50 6.25
Tayy Béc‘ 110/22 40 0.00 0.00 0.00 0.00 12.30 6.15 17.40 8.70
Quan Hau
Cam Lién 110/22 40 5.20 2.60 12.60 6.30 8.90 4.45 15.70 7.85
L¢ Thuy 110/35/22 25 18.50 9.25 17.70 8.85 17.40 8.70 16.80 8.40
Vinh Linh 110/35/22 40 28.00 14.00 27.00 13.50 26.40 13.20 28.20 14.10
110/22 25 22.60 11.30 19.70 9.85 15.10 7.55 12.90 6.45
Quéan Ngang
110/22 25 19.60 9.80 14.20 7.10 17.50 8.75 17.30 8.65
Bone Ha 110/35/22 40 37.00 18.50 32.70 16.35 31.20 15.60 32.80 16.40
6ng Ha
PONG HOI - PONG ¢ 110/35/22 40 32.40 16.20 33.00 16.50 30.60 15.30 33.80 16.90
HA- PHONG BIEN- 110/35/22 25 14.60 7.30 18.00 9.00 12.70 6.35 15.50 7.75
HUE Dién Sanh
110/22 25 18.80 9.40 18.50 9.25 12.00 6.00 20.40 10.20
N 110/22/6 25 14.70 7.35 20.10 10.05 8.90 4.45 10.20 5.10
Pong Lam
110/22/6 25 24.80 12.40 24.00 12.00 20.50 10.25 17.80 8.90
N 110/22 25 21.30 10.65 20.00 10.00 13.50 6.75 19.20 9.60
Phong Dién
110/22 25 20.30 10.15 15.00 7.50 19.00 9.50 18.80 9.40
Pién Loc 110/22 25 13.20 6.60 16.50 8.25 18.40 9.20 16.50 8.25
110/6 40 25.90 12.95 20.20 10.10 18.20 9.10 16.40 8.20
Vin Xa
110/6 25 4.80 2.40 18.00 9.00 22.40 11.20 11.50 5.75
Hué 2 110/22 63 48.40 24.20 53.80 26.90 55.20 27.60 59.00 29.50
ue
110/22 40 25.00 12.50 37.20 18.60 34.50 17.25 34.60 17.30
Huk220 110/35/22 40 38.00 19.00 38.00 19.00 38.00 19.00 38.00 19.00
ug!
110/35/22 40 37.00 18.50 36.00 18.00 36.00 18.00 36.00 18.00
110/22 25 12.00 6.00 16.30 8.15 17.60 8.80 17.90 8.95
Mo buc
QUANG NGA[— " 110/35/22 25 12.00 6.00 15.00 7.50 17.50 8.75 18.40 9.20
PHU MY- PHUGC Pirc Pho 110/22 25 15.50 7.75 15.40 7.70 19.30 9.65 20.70 10.35
AN 110/22 25 13.60 6.80 19.20 9.60 21.10 10.55 19.50 9.75
Tam Quan
110/22 40 19.20 9.60 21.50 10.75 24.60 12.30 20.80 10.40
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110/22 25 21.80 10.90 21.90 10.95 21.90 10.95 21.70 10.85
Hoai Nhon
110/35/22 25 19.60 9.80 21.20 10.60 20.70 10.35 22.70 11.35
Phi Mo 110/22 40 20.60 10.30 17.10 8.55 20.00 10.00 19.40 9.70
u
Y 110/35/22 25 12.80 6.40 15.40 7.70 15.70 7.85 16.60 8.30
M§ Thanh 110/22 40 18.40 9.20 16.20 8.10 18.20 9.10 21.40 10.70
Phi 110/22 25 20.00 10.00 19.10 9.55 21.50 10.75 23.20 11.60
i Cat
110/35/22 25 19.40 9.70 20.50 10.25 20.50 10.25 23.50 11.75
110/22 63 23.40 11.70 26.50 13.25 26.80 13.40 30.00 15.00
An Nhon
110/35/22 25 19.50 9.75 22.20 11.10 21.00 10.50 19.70 9.85
Van Canh 110/22 40 0.00 0.00 0.00 0.00 13.40 6.70 17.90 8.95
110/22 25 17.40 8.70 15.20 7.60 20.60 10.30 18.10 9.05
Nhon Téan
110/22 25 21.40 10.70 18.60 9.30 19.90 9.95 16.20 8.10
Tay Son 110/22 40 15.40 7.70 18.40 9.20 19.10 9.55 26.20 13.10
DPon Pho 110/35/22 25 19.50 9.75 21.10 10.55 20.70 10.35 16.70 8.35
An Khe 110/35/22 40 19.40 9.70 22.30 11.15 23.70 11.85 24.20 12.10
n 5]
110/35/22 25 20.80 10.40 19.70 9.85 22.20 11.10 20.50 10.25
Chu S 110/35/22 25 20.90 12.54 22.60 13.56 22.90 13.74 23.80 14.28
1LINTS)
110/35/22 25 20.40 12.24 22.40 13.44 23.00 13.80 24.00 14.40
Avunp 110/35/22 25 21.60 12.96 24.60 14.76 22.40 13.44 21.90 13.14
unra
Y 110/35/22 25 23.40 14.04 24.50 14.70 23.90 14.34 23.70 14.22
. 110/35/22 63 52.30 31.38 47.20 28.32 37.10 22.26 48.30 28.98
Dién Hong
110/35/22 40 35.00 21.00 26.10 15.66 30.50 18.30 32.80 19.68
110/35/22 16 15.70 9.42 15.40 9.24 11.70 7.02 15.90 9.54
Chu Prong
110/22 25 16.70 10.02 21.40 12.84 19.30 11.58 18.90 11.34
it C 110/35/22 25 22.20 13.32 19.20 11.52 15.90 9.54 10.30 6.18
uc Co
110/22 40 0.00 0.00 11.80 7.08 10.90 6.54 11.50 6.90
PLEIKU - KON
TUM - CHU SE Chu Puh 110/22 40 35.40 21.24 37.40 22.44 38.40 23.04 33.80 20.28
Krong Pa 110/22 25 22.10 13.26 21.70 13.02 20.50 12.30 20.10 12.06
Ia Grai 110/35/22 25 18.40 11.04 20.70 12.42 2430 14.58 23.40 14.04
Pak To 110/22 16 14.40 8.64 14.00 8.40 13.30 7.98 13.20 7.92
KonPlong 110/22 40 31.90 19.14 33.10 19.86 30.80 18.48 34.10 20.46
110/22 40 29.30 17.58 28.50 17.10 24.40 14.64 23.00 13.80
Kon Tum
110/22 25 18.10 10.86 22.40 13.44 15.10 9.06 16.10 9.66
Kon Tum 2 110/22/11 40 0.00 0.00 6.70 4.02 10.90 6.54 12.30 7.38
Tan Mai 110/22 63 14.80 8.88 16.20 9.72 13.40 8.04 13.00 7.80
bik Ha 110/22 40 24.70 14.82 25.20 15.12 23.50 14.10 20.50 12.30
BoY 110/22 40 20.10 12.06 37.00 22.20 19.90 11.94 20.90 12.54
Phu luc 2.3. Thong s6 ciia phu tai nam 2030
Cuyec dai Cuc tiéu
Khu vye Tén tai ;‘1,“; Nt i
IMVA] PIMW] | Q[MVAr] | P[MW| | Q[MVAr]|
0 87 19.12 9.26 9.56 4.63
. 8 12.74 6.17 6.37 3.09
Pong Hoi
20 89 19.93 9.65 9.96 4.83
9 13.28 6.43 6.64 3.22
25 11 20.25 9.81 10.13 4.90
Ang Son 55 91 12.15 5.88 6.08 2.94
12 8.10 3.92 4.05 1.96
Tay Béc Quan Hau 40 14 32.40 15.69 16.20 7.85
Cam Lién 40 18 32.40 15.69 16.20 7.85
PONG HOI - PONG HA- PHONG PIEN- HUE 93 12.15 5.88 6.08 2.94
Lé Thiy 25
20 8.10 3.92 4.05 1.96
95 19.44 9.42 9.72 471
Vinh Linh 40
22 12.96 6.28 6.48 3.14
25 29 20.25 9.81 10.13 4.90
Quéan Ngang
25 30 20.25 9.81 10.13 4.90
40 97 18.25 8.84 9.13 4.42
38 12.17 5.89 6.08 2.95
Pong Ha
0 99 17.71 8.58 8.86 429
37 11.81 5.72 5.90 2.86
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25 40 18.36 8.89 9.18 4.45
Dién Sanh 55 109 12.15 5.88 6.08 2.94
41 8.10 3.92 4.05 1.96
5 101 12.15 5.88 6.08 2.94
R 54 8.10 3.92 4.05 1.96
Pong Lam
5 103 12.15 5.88 6.08 2.94
53 8.10 3.92 4.05 1.96
R 25 47 20.25 9.81 10.13 4.90
Phong Dién
25 48 20.25 9.81 10.13 4.90
Pién Loc 25 50 20.25 9.81 10.13 4.90
40 68 32.40 15.69 16.20 7.85
Vin Xa
25 67 20.25 9.81 10.13 4.90
. 63 74 53.10 25.72 26.55 12.86
Hue 2
40 75 31.14 15.08 15.57 7.54
20 105 19.44 9.42 9.72 4.71
. 82 12.96 6.28 6.48 3.14
Hueé220
20 107 20.52 9.94 10.26 4.97
81 13.68 6.63 6.84 3.31
25 15 20.25 9.81 10.13 4.90
Mo buc 55 87 8.10 3.92 4.05 1.96
88 12.15 5.88 6.08 2.94
Pirc Phd 25 11 18.63 9.02 9.32 4.51
25 16 20.25 9.81 10.13 4.90
Tam Quan
40 13 32.40 15.69 16.20 7.85
25 21 19.53 9.46 9.71 4.73
Hoai Nhon 55 90 8.17 3.96 4.09 1.98
91 12.26 5.94 6.13 2.97
40 36 32.40 15.69 16.20 7.85
Phu My 55 37 12.15 5.88 6.08 2.94
93 8.10 3.92 4.05 1.96
My Thanh 40 54 32.40 15.69 16.20 7.85
25 52 20.88 10.11 10.44 5.06
QUANG NGAI- PHU MY- PHUGC AN Phu Cat 25 95 8.46 4.10 423 2.05
96 12.69 6.15 6.35 3.07
63 48 51.03 24.71 25.52 12.36
An Nhon 55 97 12.15 5.88 6.08 2.94
99 8.10 3.92 4.05 1.96
Van Canh 40 46 32.40 15.69 16.20 7.85
25 56 20.25 9.81 10.13 4.90
Nhon Tan
25 100 20.25 9.81 10.13 4.90
Tay Son 40 58 32.40 15.69 16.20 7.85
R 60 12.15 5.88 6.08 2.94
Hon Pho 25
102 8.10 3.92 4.05 1.96
55 103 11.07 5.36 5.54 2.68
105 7.38 3.57 3.69 1.79
An Khé
20 65 19.44 9.42 9.72 4.71
107 12.96 6.28 6.48 3.14
55 88 12.85 6.22 7.71 3.73
87 8.57 4.15 5.14 2.49
Chu Sé
5 90 12.96 6.28 7.78 3.77
92 8.64 4.18 5.18 2.51
55 103 11.83 5.73 7.10 3.44
102 7.88 3.82 4.73 2.29
. Ayun Pa
PLEIKU - KON TUM - CHU' SE 55 131 12.80 6.20 7.68 3.72
132 8.53 4.13 5.12 2.48
P 81 30.62 14.83 18.37 8.90
R 80 20.41 9.89 12.25 5.93
Dién Hong
20 83 17.71 8.58 10.63 5.15
85 11.81 5.72 7.08 3.43
Chu Prong 25 21 20.25 9.81 12.15 5.88
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1% 19 8.59 4.16 5.15 2.50
18 5.72 2.77 343 1.66
55 14 12.15 5.88 7.29 3.53
Puc Co 16 8.10 3.92 4.86 235
40 13 32.40 15.69 19.44 9.42
Krong Pa 25 116 18.09 8.76 10.85 5.26
10 12.64 6.12 7.58 3.67

Ia Grai 25
8 8.42 4.08 5.05 245
Chu Puh 40 98 30.72 14.73 18.40 8.91
bak To 16 57 11.88 5.75 7.13 3.45
KonPlong 40 37 30.69 14.86 18.41 8.92
40 30 32.40 15.69 19.44 9.42

Kon Tum

25 31 20.25 9.81 12.15 5.88
119 19.44 9.42 11.66 5.65

Kon Tum 2 40
120 12.96 6.28 7.78 3.77
Tén Mai 63 50 51.03 24.71 30.62 14.83
bak Ha 40 48 32.40 15.69 19.44 9.42
BoY 40 69 32.40 15.69 19.44 9.42

(*) Thong sé ngudn phat dugc tong hop tir “Bdo cdo Phwong thire vdn hanh Hé thong dién mién Trung
(2021-2024) .[4]

(**) Thong s6 duong day dugc tra ctu tir “So tay lwa chon va tra ciru thiét bi dién tir 0,4 dén
500kV(2002). [3]
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Tinh toan, danh gia anh huong cua cdac nha may thuy dién nho, dién mat troi dén ché
do van hanh lwci dién 110kV khu vuc mién Trung Viét Nam
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