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TOM TAT

Tén dé tai: M6 hinh toan danh gia an ninh cung cap dién trong quy hoach dién.

TT | Sinh vién thuc hién | S thé sinh vién | L&p sinh hoat Nganh
1 Truong Kim Thing 105200177 20DCLC1 K¥ thuat di¢n
2 Lé Vian Tién 105200180 20DCLC1 K¥ thuat dién
3 Lé Hiru Qudc Anh 105200187 20DCLC2 K¥ thuat dién

Do tin cdy ctia hé thdng phat dién 1a mot yéu td quan trong trong ké hoach dai han
cho viéc m& rong cong suit trong twong lai dé dam bao rang tong cong suat lap dat
da dé hd tro nhu cau phu tai. P6 4n nay dé cap chuong trinh phat trién ngudn dién dé

dam bao d6 tin cay cung cap dién ciia hé théng. D6 an bao gém 5 chuong:
Chuong 1: Téng quan chwong trinh Quy hoach dién VIIL.
Chuong 2: Cac tiéu chi va phuong phap tinh toan do tin cy cta nguodn dién.
Chuong 3: Xay dung mo hinh thuat toan phuong phdp mo6 phong Monte Carlo.

Chuong 4: Két qua mo phong d6 tin ciy ctia ngudn dién va mot sd giai phap nang
cao dg tin cay cua hé théng dién Viét Nam.
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DAI HOC DA NANG CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HOC BACH KHOA Déc lap - Tu do - Hanh phuc

KHOA DIEN

NHIEM VU PO AN TOT NGHIEP

TT Sinh vién thuc hién S6 thé sinh vién | L&p sinh hoat Nganh
1 Truong Kim Thing 105200177 20DCLC1 K¥ thuat dién
2 Lé Vian Tién 105200180 20DCLCI1 Ky thuat dién
3 Lé Hiru Qudc Anh 105200187 20DCLC2 K§ thuat dién

1. Tén dé tai do dn:

Mo hinh toan danh gia an ninh cung cap dién trong quy hoach dién.

2. Pé tai thudc dién: O C6 ky két théa thudn so hitu tri tué doi voi két qua thyc hién
3. Cdc s6 lidu va dir liéu ban dau:

Dy bao ngudn va phu tai dén nim 2050 theo Quy hoach dién VIIL

4. Néi dung cdc phan thuyét minh va tinh todn:

a. Phan chung:

TT Ho tén sinh vién Noi dung
1 Truong Kim Thang - Viét bao cao thuyet minh.
- Thiét k& slide thuyét trinh.
> Lé Van Tién ;/:fﬁn hiéu vé chuong trinh Quy hoach dién
3 Lé Hitu Quéc Anh - Tim hi€u vé phan mém DIgSILENT
PowerFactory.
- Nghién ctru vé phuong phap moé phong Monte
— Carlo.
b. Phan riéng:
TT Ho va tén sinh vién Noi dung
1 Truong Kim Thang - Tim hiéu vé module Generation Adequacy

Analysis trong DIgSILENT PowerFactory.

- M6 phong danh gid dg tin cay trén DIgSILENT
va MATLAB.

- Dé xuét cac giai phap nang cao do tin ciy cung
cap dién.

2 Lé Vin Tién - Nghién ctru vé d6 tin cdy cung cap dién va cac
phuong phap tinh todn d¢ tin cdy.

- Xay dung thuat toan danh gia do tin cdy cua
ngudn dién st dung phuong phap Monte — Carlo.
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3 Lé Hitu Qudc Anh - Tim hiéu tong quan hién trang dién luc quoc gia.
- Nghién ctru dy bao nhu cau phu tai dién dén nim
2050.

- Tim hiéu dinh huéng phat trién nguén dién trong
tuong lai.

N S W

Cdc ban vé, do thi (ghi ré cdc logi va kich thude ban vé):(khéng co)
Ho tén nguwoi hwéng dan: TS. Lé Hong Lam, Ths. Lé Quang Son.
Ngay giao nhiém vu do dan: 16/2/2025.

Ngay hoan thanh do dn: 10/06/2025.

Pa Nang, ngay  thang 06 nam 2025

Truéng Bé mon Hé Thong Pién Ngwoi hwéng dian

TS. Lé Hong Lam TS. Lé Hong LAm Ths. Lé Quang Son

v



LOI CAM ON

Trudc tién, nhém em xin bay to 1ong biét on sau sic dén quy Thay C6 Truong Dai
hoc Béch khoa — Pai hoc Pa Ning néi chung va cac Thay C6 Khoa Pién néi riéng da
tan tinh giang day, truyén dat kién thtrc va tao diéu kién thuan loi dé nhém hoan thanh
chuong chwong trinh hoc tap ciing nhu thyc hién do 4n tét nghiép nay.

Pic biét, nhom ching em bay to 1ong biét on chan thanh dén TS. Lé Hong Lam —
Khoa Dién — Truong Pai hoc Bach khoa — Pai hoc Da Naclng cung vdi su hd tro cua Ths.
Lé Quang Son — Vu Tai chinh Kinh té nganh — B Tai Chinh d3 tan tinh huéng dan, gop
¥ chuyén mén, dong vién va hd tro nhom em trong sudt qué trinh thuc hién do 4n. Nhiing
kién thirc va kinh nghiém quy bau d6 1a hanh trang vo gia gitip nhom em hoan thién db
an nay.

Mic du d3 nd luc hét minh, nhung do han ché vé kién thtrc va kinh nghiém thyec tién,
d6 an khong tranh khoi nhitng thiéu sot. Chiing em rat mong nhan duoc sy gop y cia
quy Thay C6 va cac ban dé co6 thé hoan thién hon trong twong lai.

Chung em xin giri 10i cam on dén cac Thay C6 phan bién va cac Thay C6 trong hoi
dong bao vé d6 an da danh thoi gian dé nhan xét va giup d& chung em trong qua trinh
bao vé do an.

Ching em xin chan thanh cdm on!

Pa Nang, ngay  thdng 06 ndm 2025
Nhom sinh vién thuc hién

Lé Hitu Qudc Anh Lé Vian Tién Truong Kim Thing



CAM DOAN

Nhom ching em xin cam doan day la cong trinh nghién ctru ciia nhém va dugce hoan
thanh dudi sy huéng dan cua TS. Lé Héng Lam tai Khoa Dién, Truong Pai hoc Bach
khoa — Pai hoc Pa Ning va Ths. Lé Quang Son — Vu Tai chinh Kinh té nganh — Bo Tai
Chinh ciling nhu c6 tham khao mdt s6 tai liéu duoc liét ké trong danh muc tai li¢u tham
khao. Céc s liéu, két qua néu trong d6 an 13 trung thuc khong vi pham ban quyén cua
bat ki cong trinh ndo khac.

Neéu c¢6 gi sai st nhoém xin chiu hoan toan trach nhiém.

Pa Nang, ngay  thang 06 nam 2025
Nhom sinh vién thuc hién

Lé Hiru Qudc Anh Lé Vin Tién Truong Kim Thing
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Mo hinh todn ddnh gié an ninh cung cdp dién trong quy hoach dién

LOI MO DAU

1. Muc dich thwe hién dé tai

Viét Nam 1a mot trong nhitng nudce c6 nhu cau sir dung dién dang ting cao dé phuc
vu su nghiép cong nghiép hoa dat nude. Tuy nhién, hé théng dién cua nudc ta hién
nay chu yéu van dang st dung ngudn nhién liéu héa thach 1a than, dau va khi cho phat
dién. Trong khi d6 Viét Nam c6 1oi thé c6 tiém ning 16n vé ning luong gid va mit
troi. Thém vao d6, gia thanh san xuét dién cua cac ngudn ning luong tai tao di giam
rat nhanh, tao tinh canh tranh cta cac loai hinh san xuit dién nay voi cac nguff)n dién
truyén thong. Vi vay chung em di tinh toan dé cap chwong trinh phat trién nguoén dién

dé dam bao d6 tin ciy cung cap dién ciia hé thong.
2. Muc tiéu dé tai

Tbi uu hoa hé théng va dénh gia kha nang cung cap dién tir d6 dé xuét phat trién cac

nguon dién méi bao gom ca nang lugng tai tao va ning luong truyén thong.
3. Pbi twong nghién ciru

Trong nghién cru ndy nhom danh gia xac suat mat tai (LOLP) va ky vong mat tai
(LOLE) dugc mo phong dé danh gia cac hiéu tmg d6 tin cdy cua hé thong dbi véi cac
thong sb hé théng nhu ty 1€ mét dién bit budc duoc thu nghiém trén chi s6 LOLP va
chi s6 LOLE.

4. Phwong phap nghién ciru
St dung phan mém DIgSILENT dé mé phong va phan tich kha ning cung cap dién,
xay dung cac kich ban phat trién hé théng. Thuc hién céc bai toan danh gia do tin cay

ctia hé thong dién dé tinh toan va dé xuat giai phap.

5. Noi dung chinh ciia d6 4n bao gém cac chuwong
Mo dau
Chuong 1: Téng quan chuong trinh Quy hoach dién VIII.
Chuong 2: Céc tiéu chi va phuong phap tinh toan do tin cdy ciia nguon dién.
Chuong 3: Xay dung mo hinh thudt toan phuong phap mé phong Monte Carlo.
Chuong 4: Két qua md phong do tin cdy ciia ngudn dién va mot sd giai phap nang
cao dg tin cay cua hé thong dién Viét Nam.
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CHUONG 1: TONG QUAN CHUONG TRINH QUY HOACH PIEN
VIII

1.1. Béi canh ban hanh
1.1.1. Hién trang dién lyc quéc gia

Trong x4 hoi hién dai ngay nay, dién ning dong vai trod thiét yéu va khong thé thiéu
trong moi hoat dong san xuét, sinh hoat va phat trién kinh té - xa hoi. Pung sau sy van
hanh 6n dinh va lién tuc cta nguén dién chinh 1a mdt mang ludi k¥ thuat phuce tap bao
gdm phat dién, truyén tai va phan phdi dién ning. Hé thdng dién Viét Nam 1a mot trong
nhing hé thong co tdc do ting truong cao trén thé gidi. Nam 2024, nganh dién Viét Nam
ghi nhan sy tang trudng manh mé vé san luong dién, déng thoi tiép tuc d6i mat véi cac

thach thirc trong can ddi ngudn cung, co cau phat dién va phat trién ha ting truyén tai.
a) Quy mé hé thong dién

Tinh dén cudi nam 2024 tong cong suat ngudn dién toan hé thdng dat khoang 82.400
MW, ting khoang 1.500 MW so véi nam 2023. Trong d6 cac ngudn dién nang luong tai
tao (dién gi6, mat troi) la 21.447 MW, chiém ty trong 26%. Cong suét dit cia cac nha
may dién thuoc EVN chi con 38%. Quy mo hé théng dién Viét Nam dung dau khu vuc

ASEAN vé cong suit ngudn dién.

Cong suat Toan qudc Mién Bic Mién Trung Mién Nam
Nhu cau cong suét 16n nhat (Pmax) — MW

Pmax 2025 48.955 25.456 5.169 21.425
Pmax 2025 54.510 28.351 5.590 23.890
Tong cong suat nguon dién dén cudi nim 2024 (MW)

Tong 82.387 29.230 17.986 35.170
Thuy dién 23.664 13.385 7.915 2.364
Nhiét dién than | 26.757 14.738 1.505 10.514
ND khi, dau 8.653 8.653
NLTT (bG +|21.447 593 7.338 13.516
MT)

Nhap khau 1.222 341 881 0
Nguon khac 644 174 347 123

Bdng 1.1 Quy mé cong sudt hé thong dién Viét Nam dén cudi nam 2024
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26%

Theo loai hinh nguén dién

204 1%

10%

® Nhiét dién than

» Thuy dién
Nang luong tai tao
(PMT+DG)
TBK+Diu

= Nhép khau

= Khac

Hinh 1.1 Biéu d6 quy mé cong sudt ciia hé thong dién Viét Nam cudi nam 2024,

San luong dién san xuat va nhap khau toan hé thong nim 2024 dat 308,73 ty kWh,

tang 9,9% so véi nam 2023. Trong dd, san lugng dién cua cac nha may dién thuoc EVN

va cac cong ty con cua EVN chiém 40,3%, cac nha may dién ngoai EVN 59,7%.

TT | Loai ngudn Néam 2023 Néam 2024 So sanh nam 2023(%)
1 Thuy dién 80.621 88.723 110,0
2 | Nhiét dién than 129.764 152.775 117,7
3 Tua bin khi 26.362 21.827 82,8
4 | Nhiét dién dau 1.250 175 14,0
5 Nhap khau 4.220 5.144 121,9
6 | NL tai tao: 38.145 39.641 103,9
Pién gio 11.586 12.747 110,0
Dién mit troi 25.692 25.862 100,7
Sinh khoi 868 1032 118,9
7 | Ngudn khac 452 446 98,7
TONG 280.814 308.732 109,9

Bang 1.2 Dién san xudt va nhdp khau toan hé théng nam 2024 (trieu kWh).

Ton that dién nang toan EVN nam 2024 udc tinh dat 6,05%. D tin cdy cung cép

dién cua Tap doan va cac don vi trong nam 2024 tiép tuc dugc cai thi¢n, trong do chi sb

SAIDI u6c giam con 230,7 phat, giam 4,29 phut so ndm 2023 va vugt muc tiéu ké hoach

dau nam (304 phut). Nang suat lao dong binh quan niam 2024 cia toan EVN udc dat

3,33 triéu kWh/nguoi, ting khoang 10% so v6i thuc hién nam 2023.

SVTH: Truong Kim Théng, Lé Vin Tién, Lé Hitu Quc Anh GVHD: TS.Lé Hong Lam, Ths.Lé Quang Son  Trang 3




Mo hinh todn ddnh gié an ninh cung cdp dién trong quy hoach dién

b) Anh huong cia kinh té dén suw phdt trién cia nganh Dién Viét Nam ndm 2025

Trong bdi canh muc tiéu ting truong GDP dat trén 8% va nhu cau dién ting 12—13%
so voi 2024, nganh dién dbi mit véi ap luc 16n vé dam bao ngudn cung.

EVN di tap trung huy déng moi ngudn luc, nang cao do tin cdy va sin sang trong
toan bd chudi san xuét — truyén tai — phan phdi dién. Ddng thoi, phdi hop chit ché véi
cac tap doan nha nudc dé dam bao du nhién liéu, siét chat ky luat van hanh, chuén bj vat
tu dy phong, dic biét trong mua kho 2025. Tap doan ciing ddy nhanh tién do cac du an
dién trong diém nham bao dam cép dién 6n dinh cho cac su kién chinh trj — x4 hoi quan

trong trong nam.

1.1.2. Ly do ban hanh

Du ¢6 téc do phat trién nhanh nhu vay nhung trong twong lai nganh dién Viét Nam
s& phai d6i mit v6i nhiéu thach thic va yéu ciu méi trong linh vire ning luong dic biét
1a dién lyc, nham dap (mg yéu cau phat trién kinh té, bao dam an ninh nang luong, va
thuc hién cac cam két qudc té vé bién doi khi hau. C6 thé ké dén mot s6 thach thic 16n

nhu sau:

e Tang truong kinh té kéo theo nhu cau st dung dién lién tyc tang nhanh.

e Ngudn ning lugng so cap dang dan can kiét va kha ning cung cip ngudn ning
luong so cap han ché, dan dén tiép tuc phai nhap khau nhién liéu véi khoi luong ngay
cang 16n.

o Mot sb nguén dién truyén théng (dic biét 1a nhiét dién than) giy 6 nhiém, tiéu
t6n nhiéu tai nguyén va ngay cang kho trién khai do yéu t6 moi truong va xa hoi.

e Xay dung nhiéu ngudn dién khong theo sat quy hoach, phan bd trén ving mién

mat can doi dan dén ting thém luong dién truyén tai, ton that truyén tai con cao.

bé vuot qua nhirng kho khan, thach thirc d6 va dam bao dugc do tin cay, cung cép
dién 6n dinh ma van dap Gng nhu cau phat trién kinh té - x4 hoi, an ninh qudc phong ciia
dat nudc, can thiét phai xay dung Quy hoach phat trién dién luc quéc gia thoi ky 2021
— 2030, tim nhin dén nim 2050 (Quy hoach dién VIII). Viéc thiét ké mot chién luogc
phat trién ngudn dién bai ban, dai han va bén viing dugc xem 14 nén tang dé dam bao an
ninh ning lugng qudc gia, thuc hién cac cam két qudc té, dong thoi hd tro ting trudng
kinh té bén vimng.

1.2. Du b4o nhu cau dién
1.2.1. Dy bdo nhu cau dién nim 2025
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Nhu cau tiéu thu dién ning 14 chi tiéu quan trong phan anh mirc d6 phat trién kinh
té - x4 hoi, cling nhu hiéu qua hoat dong san xuat, tiéu dung va dau tu. Trong bdi canh
Viét Nam huéng dén muc tiéu ting truong GDP khoang 6,5-8% trong ndm 2025, viéc
du bao chinh x4c nhu cau phu tai dién gitip nganh dién quéc gia chuan bi ké hoach cung
ung, dau tu va van hanh hé théng hiéu qua, an toan, va 6n dinh.

Nam 2025 dugc du bao s€ 1a ndm c¢6 murc tang trudng tiéu thu dién cao nhét trong
5 nam gan day, theo EVN, du bdo nhu cau dién s& dat khoang 347,5 ty kWh, ting truéng
12—13% so vo1 nam 2024. Phu tai cuc dai (Pmax) du kién dat khoang 54.300 MW, tang
khoang 10% dit ra yéu cau cap thiét d6i v6i nganh dién trong viéc dam bao da ngudn,
ludi va nhién liéu dé dap tmg nhu cau. Viéc du bao chinh xac phu tai dién 1a tién dé dé

xdy dung kich ban van hanh hop 1y, giir viing an ninh nang luong quéc gia.

1.2.2. Dw bdo nhu cau dién giai doan dén niam 2050

Ta c6 bang tong hop két qua du bao nhu ciu dién theo 6 ving, 3 mién theo ting
kich ban:

Pié¢n thwong pham
Mién/nim Pon vi | 2025 2030 2035 2040 2045 2050
Mién Bic ty kWh | 1438 2194 301,4 378.9 445.5 506,3
Mién Trung ty kWh | 33,9 51,0 69,2 85.9 99,7 111,9
Mién Nam ty kWh | 157,3 234,7 315.,5 387,9 446,1 495,8
Téng ty kWh | 335,0 505,2 686,1 852,7 991,4 1114,1
Ty trong
Mién Bic % 42.9% 43,4% 43,9% 44.,4% 44.9% 45,4%
MiénTrung % 10,1% 10,1% 10,1% 10,1% 10,1% 10,0%
Mién Nam % 47,0% 46,5% 46,0% 45,5% 45,0% 44,5%
Téng % 100,0% 100,0% | 100,0% 100,0% | 100,0% 100,0%
Tang trwéng binh quan giai doan
Mién/GD Pon vi | 2021- 2026- | 2031- 2036- | 2041- 2046-
2025 2030 2035 2040 2045 2050
Mién Bic %/Mmam | 9,34% 8,81% 6,56% 4,68% 3,29% 2,59%
Mién Trung %/mam | 9,05% 8,53% 6,28% 4,42% 3,03% 2,33%
Mién Nam %/Mmam | 8,86% 8,33% 6,09% 4,22% 2,84% 2,14%
Téng %/Mmam | 9,08% 8,56% 6,31% 4,45% 3,06% 2,36%
Bdng 1.3 Du bdo nhu cau dién thiwong phdm theo mién cdc giai doan dén 2025 (KB co s6)
Pié¢n thwong phim
Mién/nim Pon vi | 2025 2030 2035 2040 2045 2050
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Mién Bic ty kWh | 144,1 220,0 316,4 411,6 495.6 573,9
Mién Trung ty kWh | 33,9 51,1 72,5 93,0 110,5 126,4
Mién Nam ty kWh | 157,1 234,1 328,7 4174 490,5 554,4
Téng ty kWh | 335,0 505,2 717,5 922,0 1096,6 1254,6
Ty trong
Mién Bic % 43,5% 43,5% | 44% 44.6% | 452% 45,7%
Mién Trung % 10,1% 10,1% | 10,1% 10,1% | 10,1% 10,1%
Mién Nam % 46,9% 46,3% | 45.8% 453% | 44,7% 44.2%
Téng % 100,0% 100,0% | 100,0% | 100,0% | 100,0% | 100,0%
Tang trwéng binh quan giai doan
Mién/GD Ponvi |2021- 2026- | 2031- 2036- | 2041- 2046-
2025 2030 2035 2040 2045 2050
Mién Bic %/mim | 9,36% 8,83% | 7,54% 5,40% | 3,78% 2,98%
Mién Trung %/Mmim | 9,06% 8,54% | 7,25% 512% | 3,51% 2,71%
Mién Nam %/mam | 8,83% 831% | 7,02% 4,89% | 3,28% 2,48%
Téng %/mam | 9,08% 8,56% | 7,27% 5,14% | 3,53% 2,73%

Bang 1.4 Du bdo nhu cau dién thwong pham theo mién cdc giai doan dén 2050 (KB cao)
1.3. Chwong trinh phat trién ngudn dién

Nganh san xuat dién thi luong phat thai CO, t6i da cho phép 1a khoang 240 triéu tin
vao nam 2030 va chi con khoang 30 triéu tan vao nim 2050. Lugng phat thai vao nim
2050 dbi voi nganh san xuat dién chi dii cho phét thai tir khoang 8 GW ngudn dién khi
trong nude. Do viée vu tién str dung hét ngudn khi trong nudce nén nganh dién can phai
cO giai phap dé giam lugng phat thai CO,cua cac nha nhiét dién than, nhiét dién khi
LNG vé “0” ndm 2050.

e Phat trién nguon dién ning luong ti tao va ngudn dién hat nhan.

e Ting manh ty trong niang luong tai tao: phat trién dién mat troi, dién gi6 (trén bo
va ngoai khoi), sinh khdi, dién rac...

e Giam dan nhiét dién than, khong phé duyét cac du an mai sau 2030; loai bo dan
sau 2045.

e Chuyén dbi nhién liéu cho cac nha may.

e Nhi¢t di¢n than, khi sang stir dung sinh khéi, amoniac xanh, hydro xanh Cai tién
ludi dién: phat trién ludi dién thong minh, ting cudng luu trit ning luong (pin, thuy dién
tich ning) va hé thong truyén tai tich hop ngudn phan tan.

Trén co s6 cac kich ban di tinh toan duoc, dinh hudng phat trién ngudn dién cua quy

hoach nhu sau:

a) Khéng gian phdt trién nguon dién
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- Mién Bic:

e B tri cic nha may dién than nhap khau, nha may dién s dung LNG tai khu vuc
duyén hai.

e Phat trién dién gi6 trén bd (trung du, mién nui) va ngoai khoi vinh Bic Bo.

e Thuy dién mién nui; dién mat troi phin tan & d6 thi, khu céng nghiép.
- Mién Trung:

e BO tri cac nha may dién khi ndi va LNG tai khu vuc duyén hai mién Trung va
Nam Trung BJ.

e Phat trién thity dién mién nii; dién gié trén bd va ngoai khoi, dién mat troi ¢ khu
vuc tiém nang.
- Mién Nam:

e B tri cac nha may dién khi ndi va LNG tai khu vuc ven bién Pong va Tay Nam
Bo.

e Dién gid trén bo, gén b0, dién mat troi long hd, mit nude va phan tan tai do thi,
khu cong nghiép.

b) Pinh hudng phdt trién cdc loai hinh nguon dién

- Nang lugng tai tao:
e Phat trién manh: dién gi6 (bd & ngoai khoi), dién mat trdi, sinh khéi, rac thai.
e U tién phat trién tai chd (ddc biét & mién Bac) dé giam truyén tai xa.
e Khuyén khich dién gio, DPMT tiéu thu tai chd, khong dau ndi vao ludi.
e Hudng t6i két hop PMT va pin luu trit khi gia thanh phu hop.
= Thuy dién:
e Khai thac hop 1y trén co s bao vé mdi truong, an ninh ngudn nudc.
e Mo rong chon lgc cac nha may hién cd, tan dung ho thuy loi.
e Phat trién thuy dién tich ning, pin luu trir dé diéu hoa phu tai.
- Pién gi6 ngoai khoi cho san xuat nhién liéu mai & xuat khau:
e San xuit hydro/amoniac xanh.
e Xuat khau dién gi6 ngoai khoi (khéng ndi ludi qudc gia), quy moé ~3.000 —4.000
MW dén nam 2030.

- Ngudn dién nhap khau:
e Nhap khau tir Lao ~5.000 — 8.000 MW dén nam 2030, vu tién mién Bic.
e Nhap tir Trung Qudc: ~2.000 MW tir 2026 qua hé théng Back-to-Back.
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= Trung tam ndng lugng sach:
e Phat trién & cac ving co tiém ning dién gio, dién mat troi, két hop thuy dién tich

nang, pin luu trit d€ cap dién an toan, 6n dinh.

= Nhiét dién than va khi:
% Than:
e Duy tri cac dy 4n di c6, dimg cic nha may >40 nim néu khéng chuyén doi nhién
liéu.
e Ngung hoan toan nhiét dién than vao nam 2050.
¢ Khi:
e Phat trién tir khi néi va LNG nhap khau.
e Dinh hudng chuyén sang hydro xanh khi diéu kién cho phép.

- Nguén dién hat nhan:
e Xem xét thuc diy cac hoat dong nghién ctru, chuan bi cac ngudn luc nham phat

trién dién hat nhan khi c6 di€u kién thuan lgi vé cong ngh¢ va chi phi san xuat di¢n.

1.4. Kétluin

Quy hoach dién VIII da dugc xay dung dam bao mdt cach khach quan, khoa hoc,
dap ung yéu cau chat lugng, tuan tha chat ché trinh ty, tha tuc trong lap, tham dinh va
phé duyét quy hoach.

Pé an da tuan thi cac van kién ciia Pang, Nha nudc vé dinh huéng chién luoc phat
trién kinh té xa hoi, chién luoc phat trién nang lugng, quy hoach tong thé qudc gia, bam
sat va tiép thu ddy du cac chi dao ctia Thuong tryc Chinh phu, Lanh dao Chinh phu, y
kién gbp ¥ cua cac bd, nganh, cac dia phuong, cac td chuc, hiép hoi trong va ngoai nudc
co lién quan...

bam bao tinh chinh xac, hop 1y.

Quy hoach chuong trinh phat trién ngudn va luéi dién phit hop nhu ciu, dam bao du
dién cho phat trién kinh té, chi phi hop 1y, can bang giira ngudn — phu tai — ludi.

C6 tinh dong, linh hoat dé thich nghi voi bbi canh méi va cam két phat thai rong

bang 0 vao nam 2050.
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CHUONG 2: CAC TIEU CHi VA PHUONG PHAP TiNH TOAN PQ
TIN CAY CUA NGUON PIEN

2.1. Téng quan vé d(’:i tin cay 7 ’

D4 tin cay cua h¢ thong dién dugce hiéu 1a kha ndng ctia h¢ thong dam bao viéc cung
cap day du va lién tuc dién nang cho cac ho tiéu thu véi chat lwong hop chuan.

Do tin ciy cua cac phan tir 1a yéu t6 quyét dinh d tin ciy cua hé théng. C6 hai loai
phan tir: phan tir khong phuc hdi va phan tir phuc hdi. Trong hé thong dién thi cac phan
tir duge xem 1a cac phan tir phyc hdi. Vi hé théng noi chung va hé thong dién noi riéng
do tin cdy dugc dinh nghia chung c6 tinh chit kinh dién nhu sau:

Do tin cdy la xdc sudt lam viéc 1ot cia mot thiét bi trong mot chu ky dudi cac diéu
kién van hanh da dwoc thu nghiém.

DPdi v6i hé théng dién, d¢ tin cay dugc danh gid thong qua kha nang cung cép dién
lién tuc va dam bao chét luong dién ning.

D¢ san sang la xdc sudt dé hé thong hay phan tir hoan thanh hodc sdan sang hoan
thanh nhiém vu trong thoi diém bat ky.

Do sin sang cling 1a xac suat dé hé thong ¢ trang thai t6t trong thoi diém bat ky va
dugc tinh bang ti s6 giita thoi gian hé thong & trang thai tot va tong thoi gian hoat dong.
Nguoc lai v6i d6 sin sang 1a d6 khong san sang, d6 1a xac suat dé hé théng hay phan tir
O trang thai hong.

Déi véi hé théng dién, do san sang (hay do tin cy) hodc do khong san sang chua du
dé danh gia do tin cdy trong cac bai toan cu thé, do d6 phai sir dung thém nhiéu chi tiéu
khac ciing ¢ tinh x4c suat dé danh gia.

H¢ thong dién va cac phan tir:

Hé théng 1 tap hop nhitng phan tir twong tac trong mot cau trac nhat dinh nham thuc
hién mét nhiém vu xac dinh, co su diéu khién théng nhét sy hoat dong cling nhu sy phat
trién.

Trong HTD cac phan tir 1a may phat dién, MBA, dudng ddy... nhiém vy cia HTD 1a
san xuat va truyén tai phan phdi dién nang dén cac ho tiéu thy. Pién ning phai dam bao
céc chi tiéu chat lugng phap dinh nhu dién 4p, tin sd, va do tin cay hop 1y (BTC khong
phai 12 mot chi tiéu phap dinh, nhung xu thé phai tré thinh mot chi tiéu phap dinh véi
miurc do hop 1y nao do).

HTD phai dugc phat trién mot cach tdi wu va van hanh véi hiéu qua kinh té cao nhat.
Vé miat PTC, HTD 1a mot hé phuc tap, thé hién & cac diém:

SVTH: Truong Kim Théng, Lé Vian Tién, Lé Hiru Quéc Anh GVHD: TS.Lé Hong Lam, Ths.Lé Quang Son  Trang 9



Mo hinh todn ddnh gié an ninh cung cdp dién trong quy hoach dién

- S6 lugng céc phan tir rt 1on.

- Céu trtc phic tap.

- Rong 16n trong khong gian.

- Phat trién khong ngirng theo thoi gian.

- Hoat dong phuc tap.

Vi vay HTD thudng dugc quan 1y phan cap, dé c6 thé quan 1y, diéu khién phat trién,
cling nhu van hanh mégt cach hiéu qua.

HTD 1a hé thdng phuc hdi, cac phan tir ctia n6 co thé bi hong sau khi duwge phuc hoi
lai dua vao hoat dong.

Phan tir 1a mot bd phan tao thanh h¢ théng ma trong qua trinh nghién ctu BTC, n6
dugc xem nhu 12 mot tong thé khong chia cit duoc (vi du nhu linh kién, thiét bi...) ma
do tin cay cho trudce, hodc dya trén nhiing s6 lidu théng ké. Phan tt & day co thé hiéu
theo mot cach rong rdi hon. Ban than phan tir ciing c6 thé cdu truc phuc tap, néu xét
riéng no 1la mot hé théng.

Pa s6 phan tir cia hé thong 13 phan tir phuc hoi. Tinh phuc hdi ctia phan tir thé hién
kha ning ngin ngira phat trién va loai trir s ¢d nhu sach luoc Bao quan dinh ky (BQDPK)
hoic stra chita phuc hoi khi sy cb.

2.2, D@‘tin cay cua cac phz“l‘n tuo
2.2.1. Phan twr khong phuc hoi
2.2.1.1. Do tin cay ‘ , o

Do tin cady (PTC) cua mot phan tir (hodc ciia mét hé thong) 1a xac suat dé phan tir
(hay hé thong) d6 thuc hién diy di chitc ning yéu cau (Iam viéc an toan) trong sudt thoi
gian khao sat, dam bao céc chi tiéu van hanh theo quy dinh trong cac diéu kién van hanh
nhat dinh.

Déi v6i phan tir khong phuc hoi ta chi quan tdm dén sy cd xay ra, va sau d6 khong
sira chita duoc. Tudi tho - hay con goi 1a thoi gian lam viéc an toan - cua phén ti, ky
hiéu 1a T, 1a khoang thoi gian tinh tir Iic bat dau lam viéc cho dén khi hong hoc xay ra.
Vi su ¢d xay ra ngau nhién nén T 12 mot dai lwong nglu nhién lién tuc. Theo 1y thuyét
xéc suat no dugc dic trung bang ham phan b xac suat Fr(t) dugc dinh nghia nhu sau:

Fr(t)=P(T<t) (2.1)

Trong d6: t 1a thoi diém khao sat; P(T < t) 13 x4c suit cta sy kién (T < t)

Mat do phan bd x4c suét cua dai luong thoi gian van hanh an toan T 1a:

Ham mat d6 phan bd cua t 1a:
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Mo hinh todn ddnh gié an ninh cung cdp dién trong quy hoach dién

1
=l —_— < .
fr(t) Al%l_l)lo AtP[t < T <t+At] (2.2)
Theo 1y thuyét x4c suét, cac dai luong trén c6 quan hé sau:
t
R = [ froat
0

dFr(t)
dt

fr(t) = (2.3)

[ frwar=1

Nhu vdy do tin cdy ctia phan tir 13 x4c xuat dé phan tir d6 1am viéc an toan trong sudt
khoang thoi gian tir 0 dén thoi diém t cho trude, do vy co thé biéu dién do tin ciy theo
biéu thirc sau:

R(t)=P(T >t) (2.4)

D6 1a xac suat d& TGPV t 16n hon T, nghia 13 x4c suat dé phan tir bi hong hoc & sau
thoi diém T khao sat. Biéu thirc trén chi ra raing mudn van hanh an toan trong khoang
thoi gian T thi gia trj cua T phai khong 16n hon khoang thoi gian qui dinh. Theo 1y thuyét
x4c sudt, tr (2.1) dén (2.4) ta c6 :

R(t) =1—Fp(t)

R@>=j'ﬁ<wdt @2.5)
0
dR(t)

T 1—Fr(t)

Do tin cy bién thién trong khoang tir 0 dén 1, v6i diéu kién R(0) = 1 (¢ thoi diém
ban dau phan tir lam viéc t6t) va R(co) = 0 (phan tir nhat dinh bi hong & thoi gian vo
cung).

2212 Cw&ng dé hong hoc ‘ ,

Mot ham so khac d€ mo ta do tin cay cua phan tir 1a ham s6 cuong do hong hoc A(t).
Véi gia tri At v6 cuing nho thi A(t)At 1a xac suat ciia su kién: phan tir s& bi hong trong
khodang thoi gian (¢, t + At)vai diéu kién dén thoi diém t phan tir vin con van hanh an

toan:
A(t) = lim lP[t <T<t+At/T > t] (2.6)
At-0 At -
Nhén thdy biéu thic P[t < T <t + At/T > t] 1a x4c suat c6 diéu kién dang
P(A/B), 14 x4c suat phan tir hu hong trong khoang thoi gian tir t dén (¢t + At) (goi 1a sy
kién A) néu phan tir d6 1am viéc tot dén thoi diém t (sy kién B).

Theo ly thuyet xac suat, xac suat cua su kién giao gitra 2 sy kién A va B:
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Mo hinh todn ddnh gié an ninh cung cdp dién trong quy hoach dién

P(ANnB) = P(A).P(B/A) = P(B).P(A/B)
hay la
P(ANB)
P(B)
v6i trudong hop dang xét A © B thi P(A/B) = P(A)/P(B), nén biéu biéu thirc (2.6)

c6 thé viét lai nhu sau:

P(A/B) =

1 P[(t<T<t+At)]

A v T 27
Tir (2.2), (2.4) va (2.5) c6 thé biét (2.7) lai nhu sau:
ACt) = fr(t) _ fr(t) (2.8)

R(t) 1-Fr(0)
Biéu thirc trén biéu thi mbi quan hé gitra 4 dai lwong: ham phan bd xac suat Fr(t) va
mat do x4c suét fr(t) cia dai lwong ngau nhién T, cuong d6 hong hoc A(t) va do tin cay
R(t) cta phan tu.
Tu (2.5) va (2.8) ta co:

dR(t)
Fr —fr(t) = —A(R()
dR(t)
RO - —A(t)dt (2.9)

Lay tich phan hai vé tir t = 0 dén ¢, va thay R(0) = 1 vao ta dugc:
t
InR(t) (t) = InR(t) = — f A()dt (2.10)
0

Suy ra do tin cay cta phan tu:

R(t) = e~ o 20t (2.11)

Biéu thirc (2.11) cho phép tinh dugc DTC cta phan tir khong phuc hdi khi di biét
cuong d6 hong hoc. Cuong d6 hong hoc nay xac dinh duge nhd phuong phap thong ké
qua trinh hong hoc cuia phan tir trong qua khu.

Tir cac biéu thic ¢ trén, ¢ thé thay mdi ham sd Fr(t), fr(t), R(t) va A(t) déu co
thé dugc biéu dién theo mot trong ba ham con lai. Vi vay dé mé ta phan tir khong phuc
hdi chi can str dung mot ham sb bat ky, thong thudng 1a cuong d6 hong hoc A(t).

Dbi v6i cac phan tir trong hé thong dién, nho ¢ bién phap bao dudng dinh ky nén
cudng d6 hong hoc thuong duge xem bang hang sé A(t) = A, khi d6 d6 tin cay duoc
tinh theo biéu thirc sau:

R(t) = e = exp(—At) (2.12)
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Mo hinh todn ddnh gié an ninh cung cdp dién trong quy hoach dién

Thoi gian 1am viéc an toan T 1a dai luong ngu nhién c6 phan bd mil ¢6 ham phan

bd x4c suat va ham mat do phan bd x4c sudt 1an luot 1a:
Fr()=1—e™ va fr(t) = e (2.13)
Trén hinh 3.1 biéu dién do thi ham mat do xac suit f(t), ham sé phan bd cong suét

Fr(t) va ham sb do tin cay R(t) theo thoi gian.
fr(®)
A

Fr(t) =1—exp(—At)

R(t) = exp(—At)

t t
Hinh 2.1 Cdc dwong cong quan hé Fr(t), fr(t) va R(t)

Néu thoi gian 1am viéc an toan c6 phan bd mii thi phan tir ¢ tinh chat 1a: Xéc suat
dé cho phan tir bi hong trong bat ky khoang thoi gian (t, t + At) nao cling déu nhu nhau,
khong phu thudc vao thoi diém t mién 12 tai thoi diém t phan tr con lam viéc tot; va chi

khi c6 phan bd mil phan tir méi co tinh chat nay.

Theo nhiéu s6 liéu thong ké, quan hé ctia cuong d6 hong hoc theo thoi gian ctia nhiéu
phan ttr thudng c6 dang hinh chau nhu Hinh 2.2. Puong cong cudng d6 hong hoc A(t)

theo thoi gian duoc chia lam 3 mién:

e Mién I: Mo ta thoi ky "chay tht". Nhitng hong hoc & giai doan nay thudong do
1ap rap, van chuyén. Tuy gia tri cuong d6 hong hoc & giai doan nay cao nhung thoi gian
kéo dai it va giam dan. Thuce té nho ché tao, nghié¢m thu c6 chat lugng nén gia tri cudng
d6 hong hoc & giai doan ndy c6 thé giam nhiéu.

e Mién II: M6 ta giai doan str dung binh thuong, va 1a giai doan chu yéu cua tudi
tho cac phan tir. O giai doan nay, cac su cd xay ra ngau nhién, dot ngdt do nhidu nguyén
nhan khac nhau, vi vy thudng gia thiét cuong do hong hoc bang hing sb.

e Mién III: M6 ta giai doan gia cbi cia phan tir theo thoi gian, cudng d6 hong hoc

tang nhanh; tat yéu la xay ra su c0 khi t tién dén vo cung.
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Mo hinh todn ddnh gié an ninh cung cdp dién trong quy hoach dién

Trih6c ludn ludn 14 ham ting nén cin phai 4p dung céc bién phap bao dudng dinh ky
(BDDK) dé phuc hdi d6 tin cay cho cac phan tir. Sau khi stra chita va bao dudng dinh
ky phan tir dugc gia thiét xem nhu tdt tré lai gidng ban dau, nén cudng do hong hoc s&
bién thién quanh gi4 tri trung binh. Vi vy khi xét thoi gian dai 1am viée ta ¢ thé xem

A(t) = Ay, = const dé tinh toan do tin cay.

A(t) A(t)
A | ! A ! !
Mién1 | Mién II | Mién I1I ; ;
chay | van ' gia coi : :
tht | hanh | i Ay !
| i DN
1 1 1 \\/ v 1
i i ' Bao dudng dinh ky!

»
|

Vv

t

Hinh 2.2 Puong cong cuwong do hong hoc theo thoi gian
2.2.1.3. Thoi gian lam viéc an toan trung bi‘nh ‘

Thoi gian 1am viéc an toan trung binh cta phan tor khong phuc hoéi, dugce ky hiéu 1a
Try hay MTTF (Mean Time To Failure), 14 gia tri trung binh cua dai lugng thoi gian [am
viéc an toan T. Vi dai lugng ngiu nhién nay c6 ham mat do xac suat 1a f(t) nén theo ly
thuyét x4c xuat thoi gian 1am viéc an toan trung binh dugc tinh theo biéu thic sau:

T,y = E(T) = joot fr(t)dt (2.14)

0
Tu (2.5) ta co:

dt
Ap dung phuong phap phan tich timg phan va cha y R(0) = 1, R(c0) = 0, ta tinh duoc:

T,y = —tR(T) |(Z)° + LmR(t)dt = fooR(t)dt

0

T,y = —footh(t) dt = —foot dR(t)
0 0

Tiv bang dién tich giéi han giita dudng cong R(t) va cac truc toa do. V6i gia thiét
cuong do hong hoc bang hang sb A, c6 thé suy ra thoi gian lam viéc trung binh bang:

1
Ty =+

- (2.15)
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Mo hinh todn ddnh gié an ninh cung cdp dién trong quy hoach dién

Cuong d6 hong hoc thudng c6 don vi 13 1/nidm, khi d6 Try c6 don vi 1a nam. Tir biéu
thirc (2.15) cho thdy hai dai luong Ty va A ¢6 quan hé v6i nhau, vi vay cic phan tir

khong phuc hdi 6 thé duge mo hinh hoa béng chi mdt thong sb, hodc Trv hodc A.

2.2.2. Phan tir phuc hoi

béi véi nhiing phén tor phuc hoi, trong thoi gian st dung néu bi su cb s& duoc stra
chira va phan tir duoc phuc hoi. Bé don gian thuong gia thiét 1a sau khi phuc hdi phan
tlr 6 d0 tin cay giéng nhu khi chua xdy ra sy ¢d. Nhitng két luan da xét & muc phan tir
khong phuc hdi déu dung voi phan tir co phuc hoi khi xét hanh vi ctia no trong khoang
thoi gian dén 1an su cd dau tién. Nhung khi xét tir 1an sy ¢6 dau tién s& phai dung nhiing
mo hinh khac. Khac vé6i truong hop phan tir khong phuc hdi chi can mo ta bang mot
thong s, dbi véi cac phan tir phuc hdi phai mé ta bang it nhat hai thong sé do tin cay

lién quan dén qué trinh hong - phuc hoi.

2.2.2.1. Théng s6 dong hong héc ‘ ‘ ‘ ‘

Hinh 2.3a mo ta lich sir van hanh cua mot phan t& phuc hoi. Ban dau phan tur lam
viéc sau khoang thoi gian Ti, thi bi hong hoc, thoi gian stra chita 13 7,; sau d6 phan tir
dugc dua vao van hanh tr¢ lai va sau khoang thoi gian T lai bi hong, va dugc stra chira
mat khoang thoi gian 7,; ; cr thé tiép tuc. Qua trinh ‘1am viéc tot - sira chita (hong)’ cir
tiép dién lién tiép theo chu ky, duoc biéu dién bang so d6 trang thai nhu & Hinh 2.3b.
Thoi gian 1am viéc an toan T va thoi gian stra chita sy ¢6 t déu 1a nhitng dai lugng ngiu

nhién, voi ham phan bd xéac suét 1an lugt 1a Fr(t) va E,(t).

T T T T A

1 2 3 4

P

u

a) b)
Hinh 2.3 Phdn phuc héi: Lich sit vdn hanh (a) va so dé trang thdi (b)

Thong sé dong hong héc duoc dinh nghia sau:
Ly(t) = i 1P[t T <t+ At] (2.16)
ri) = @bag LSS '

P[t < T <t + At] 1a x4c suit dé phan tir bj hong trong khoang thoi gian tir t dén
(t + At) . So v6i cuong dd hong hoc ¢ biéu thire (2.6), & day khong doi hoi diéu kién

phan tir phai lam viéc ¢ot tir dau dén thoi diém t, ma chi can dén thoi diém t phan tir dang
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Mo hinh todn ddnh gié an ninh cung cdp dién trong quy hoach dién

con lam viée, diéu kién nay ludn luén dang vi phan tir 1a phuc hoi. Nhu vay, L(t)At 1a

xac suat dé hong hoc xay ra trong khoang thoi gian tir t dén (¢t + At) v6i At da nho.
Cuong do chuyén trang thai tu trang thai lam viéc an toan (T) sang trang thai hong
(H) duoc dinh nghia bang:
A(t) = 1li 1P[t<T<t+At T > t] (2.17)
= i =t+ad -
Pay chinh 13 cudong d6 hong hoc trong bicu thirc (2.6). Khi At du nho, biéu thirc
(2.17) c6 thé viét lai dudi dang gan ding:
A)At = P[t < T <t+ At/T > t] (2.18)
Ap dung cong thirc xac suét co diéu kién:

P(ANB)

P(A/B) = P

P{[t<T§t+At]n[T>t]}_P[t<T§t+At]
P[T > t] B P[T > t]

A(DAL =

Tir biéu thire (2.16) ta suy ra:

L(t)At

A(t)At = m

L(t) = Pp(t).A(t) (2.19)
Véi P(t) 1a x4c suat trang thai lam viéc an toan cta phan tir. Thuc té ddi voi cac
phan tir hé théng dién thi xac suat ndy thuong gan bang 1, nén dé don gian trong tinh
toan thudong xem thong sé dong hong hoc va cudng do hong hoc 13 mot.
L(t) = A(t) =2 (2.20)
Vi vay thoi gian van hanh an toan T cua phan tir 13 dai lugng ngiu nhién c6 phan
bb ham mii.
2.2.2.2. Thoi gian lam viéc an toan trung binh
Dbdi véi phﬁn tor phuc hoi, thoi gian lam viéc an toan T 1a dai luong ngau nhién lién
tuc, c6 ham phan phdi xac suit 13 Fr(t) va ham mat do xac suét fr(t). Gia thiét T co
phan b mil v&i ham mat do xac xudt va ham phan phdi x4c suit 1an luot bang:

fr®) =2e; Fr(t)=1—e
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Mo hinh todn ddnh gié an ninh cung cdp dién trong quy hoach dién

Khi d6 thoi gian 1am viée an toan trung binh TLv (hoic ky hiéu MTTF) s& bang:

Ty = E(T) = % (2.21)

Trong thuc té cudng do su ¢b dugce xem 14 s6 1an trung binh sy ¢d xay ra trong 1 nim
va c6 don vi la [1/nam], do vay thoi gian Try ¢6 don vi 1a (nam).
2.2.2.3. Thoi gign phuc hoi Trung binh
Thoi gian phuc hoi (stra chira) trung binh (mean down-time), ky hi¢u Tsc hodc Tg,
1a gia tri ky vong toan cua dai lwgng ngiu nhién 7 nhu d3 trinh bay ¢ Muyc 2.2.2.1. Dé
don gian ta xem dai luong thoi gian phuc héi 7 ciing tudn theo luat phan bd mii:
fr(t) =pe ™ ; Fr(t) =1—e# (2.22)

Khi d6 twong tu d6i voi xac suat 1am viée an toan R(t) = e, ta c6 thé biéu thi xac
suat & trong khoang thoi gian t phan tir dang ¢ trang thai su cd. nghia 1a stra chita chua

xong - dudi dang:
H(t) =e M (2.23)
Va x4c suat dé ¢ thoi diém t phan tir dd duoc stra chita su ¢d xong:
G(t)=1—e™ (2.24)
Nhan thay G (t) cling chinh 1a ham phan bd xac suat Fu(t) trong biéu thirc (2.22).
Thoi gian phuc hoi (stra chita) trung binh dugc tinh theo biéu thirc sau:
1
Hang s6 Tgc = 1/Tsc duoc goi 1a cuong d6 phuc hoi. Trong thuc té Tsc thudong co
don vi 12 gio (h), nhung trong tinh toan thi cudng do phuc hdi p phai c¢6 cing don vi nhu
cudng do hong hoc 1a 1/nam. Do vay can phai qui doi nhu sau:
8760
Tsc [h]

Ciing can luu y ring cuong do phuc hodi u chi co ¥ nghia twong dwong vé mit toan

T [1/n3m] (2.26)

hoc véi A , chit khong c6 y nghia vat 1y 13 s6 1an stra chita trong 1 ndm. S6 1an sira chita
phai bang s 1an hong hoc. Phan tir nao ¢6 cudng do phuc hdi cang 16n thi thoi gian sta
chira trung binh cang nho, nghia 14 phan tir 6 cang dé stra chita va nhanh chéng duoc
dua vao lam viéc tr¢ lai sau khi bi hong hoc.
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Mo hinh todn ddnh gié an ninh cung cdp dién trong quy hoach dién

2.2.2.4. Thoi gian trung binh‘giﬁ’a hfzi lan s co lién tiép
Thoi gian trung binh gitra hai 1an sy ¢6 lién ti€p hay thoi gian chu ky trung binh, ky
hiéu 14 Tex hoic MTBF (Mean Time Between Failures), 14 tong thoi gian 1am viéc an
toan trung binh va thdi gian phuc hoi trung binh:
Tek =Ty + Tsc (2.27)

2.2.2.5. Hé s6 san sang va khéng san sang
Hé sb sin sang (Availability), Ky hiéu A, dugc dinh nghia bang phan luong thoi gian
phan tir lam viéc an toan trén thoi gian khao sat, thuong 13 1 nim:
Tong thoi gian (h)phan t vin hanh an toan trong 1 nim
A= (2.28)
8760
Nguoc vot hé s6 sén sang 1a h¢ sb khong san sang (Unavailability), ky hiéu U, dugc

dinh nghia bang phéan luong thoi gian phan tir bi hong va dang sira chira trén thoi gian
khao sat 1 nam:
_ Tb6ng thoi gian stta chita (h) do hdng héc trong 1 nam

U= 3760 (2.29)

Nhu da trinh bay & Muyc 2.2.2.1, qua trinh van hanh ctia phan tir dugc tinh trung binh

thanh qua trinh c6 tinh chu ky, véi thoi gian chu ky 1a MTBT nén s sin sang va khong

san sang co thé viét lai nhu sau:

A= Ty _ u
T. 2
U 5¢ (2.30)

=TLV+TSC R
Do sin sang chinh 1 x4c suit trang thai phan tir 1am viéc an toan khi thoi gian t —
oo ,goi 1a x4c suat duy tri. Vi vay do sin sang A dugc xem 1a x4c suat lam viéc tot cla
phan tir néu ta chi quan tdm dén hoat dong ciia phan tir trong thoi gian dai han (long-
term).
2.3. DQ tin cay nguﬁn dién ‘ , ‘
H¢ thong dién gom 3 khau churc ndng chinh 1a ngudn phét, hé thong truyén tai va hé
thdng phan phdi. Vi vay viéc tinh toan do tin cay duoc phan thanh cac cap do nhu mo
ta trén Hinh 2.4 .

- Cap d6 1: Hé théng nguodn phat
- Cép d6 2: Hé thong ngudn phat va hé thdng truyén tai.

- Cap d6 3: Hé thong ngudn phat, hé thong truyén tai va hé thong phan phdi.
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Khi nghién ctru d6 tin cdy ¢ cdp d6 1 ta chi quan tdm dén cac may phat dién trong
hé théng va phan tich kha ning cong suit phat ctia cac nha may c6 du cung cap cho nhu
cau phu tai ctia hé thdng hay khong. Hé thdng truyén tai va hé thong phan phdi khong
dugc xem xét trong cdp do tinh toan nay. Két qua tinh do tin cay & cip do 1 phuc vu cho
bai toan quy hoach lip dit, mé rong cac nha may trong hé thdng va bai toan tinh toan
cong suit du trit van hanh trong hé thdng khi xét dén cac su cd ngiu nhién va kha ning

huy dong ctia cac td6 may.

| r

Il r

1 —

I H¢ thong nguon phat

1 roneneronp et ——— Cin 1

I I

e ————

| . : I

: : H¢ thong truyén tai :<—|7 Cép 2
I

[ ] : I

| e |

I - - I

: Hé théng phan phoi :4— Cép 3

I I

Hinh 2.4 Cac ccfp do nghién cieu do tin cdy cua hé théng dién
Khai ni¢m d0 tin cay cua hé théng nguén dién duoc xay dung nham muc dich xem
xét kha nang thiéu cong suat nguon dién do su c¢d cc to may phat hodc mot phan tir
truyén tai cong suat ngudn.
Mo hinh giai quyét bai toan dy trit cong suét dit trong quy hoach phat trién hé thong
dién, lap ké hoach van hanh, bao dudng cac nha may dién, xac dinh cong suat du trir

néng trong van hanh.
2.3.1. M6 hinh may phadt dién

-

A
T: Trang thai lam viéc tot
H: Trang thai hong, dang sita chira

u

Hinh 2.5 M6 hinh hai trang thdi cia té mdy phdat
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Mo hinh todn ddnh gié an ninh cung cdp dién trong quy hoach dién

- Pai lugng dau vao quan trong nhat khi nghién ctru do tin cay cua nguon dién la
xac suat hong hoc cua cac t6 may phat

Xéc suit hong hoc ctia may phat s& dugc liy bang d6 khong sin sang

=2 = [ (2.31)

B A+ B TsctT

Trong do:

Tsc: 1a thoi gian t6 may bi phat bi cit dién do su cb, bang thdi gian trung binh
stra chita sy cd;
Tyy: 12 thoi gian 1am viéc an toan trung binh ciia té may phat; Ty, = 1/A

- Cuong do cat dién cudng bic FOR (Forced Outage Rate)

_ thoi gian t6 may phat bi cat do su co
FOR — g y phét bi .

: ; ~ 2.32
thoti gian lam viéc + thoi gian td6 MF bi cat do su cO ( )

Trong trudng hop chu ky van hanh ctia may phat tuong d6i dai, thi viéc sir dung chi
tiéu FOR dé mo ta xac xuat khong san sang 1am viéc ciia to may phét trong twong lai 1a
hoan toan thich hop. Nhung khi chu ky 1am viéc ngan, vi du nhu may phat it van hanh,
hay chi chay vao nhiing gi¢ phu tai dinh thi m6 hinh noi trén khong con phu hop. So véi
truong hop phat cong suat dinh muc lau dai thi ¢ nhimng trudng hop nay s gio 1am viée
clia may phat ngan hon nhiéu va phai nhiéu 1an thuc hién thao tac dirng may, khoi dong
may. Cac yéu td nay can phai duoc xem xét khi tinh toan d6 khong sin sang, IEEE da
dé xuat mo hinh 4 trang thai nhu Hinh 2.6.

(1-P)/T
Dirng may Dang van
nguon dy triy 1/0 hanh
Ps/T

u 1 A

v
Sy co trong thoi Al Sy’ o trong
gian khong c6 1/D thdni gian ¢é

nhu cau nhu cdu

Hinh 2.6 M6 hinh 4 trang thdi ciia té mdy phat theo IEEE

T la thoi gian trung binh tdt nguon dw triv giiva cdc giai doan ¢é nhu cau; D la thoi

gian vdn hanh trung binh khi c¢6 nhu cau; Ps l1a xdc sudt mé mdy khéng thanh cong
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Mo hinh todn ddnh gié an ninh cung cdp dién trong quy hoach dién

- Néu xét dén truong hop cac td may phat bi giam cong suit phat ta sir dung thoi
gian twong duong su ¢d ngudn:
thoi gian sw ¢c6 MF + thoi gian sw c6 twong dwong

EFOR =A = - 2.33
thoi gian lam viéc + thoi gian sy co MF ( )

2.3.2. M6 hinh hé théng phdt dién
2321 Phwongphdp xdc’sudt ] ]
¢ Ldp bdang xdc suat cong sudt bi cat sw co ciia nha may dién
Khi danh gia x4c suat thiéu hut cong suét cap cho phu tai (Joss of loads) ctia ngudn
dién thi m6 hinh don gian thudng duoc sir dung 13 bang xac suit cac trang thai cong sut
phat ctia hé thong ngudn bi cat giam do su ¢ cac té may . Bang nay liét ké cac su kién
su ¢b céc to may; mdi mot su kién ung vo1 mot muc cong suét bi cat giam cua nguén
dién va xac suét xay ra su kién do. Trong trudng hop don gian hé thong gdm nhimg t6
may phat hoan toan giéng nhau, mdi t6 c6 do sin sang A va d6 khong san sang , thi x4c
suat ciia cac mirc cong suat bi cit co thé dugc tinh dé dang theo luat phan phdi nhi thirc.
Xéc suat cia su kién sy cb g trong s6 n to may cua hé thong, ky hiéu 1a Pu(g), duoc
tinh theo cong thirc sau:
- Xac suat cia sy kién su c¢b g trong s6 n to may cua hé thong, ki hiéu 13 Pa(g),
duogc tinh cong thirc sau:
P,(g) = CBAB(1 — A)"8 = CBABA"8 (2.34)
Trong d6 CS 14 t6 hop chap g ctia n phan tir :
CE _ n!
gt(n—g)!
Su kién su cd g to may la su kién cong sudt phat ctia ngudn dién bi cat cudng birc

(2.35)

mot luong bang tong cong sudt dit cia g to may.

Trong nhiéu trudng hop tinh toan, st dung xac suat tich lily sé tién lgi hon x4c suat
trang thai riéng phan. Xac sut tich lily ctia sy kién sy ¢b g to may phat duoc dinh nghia
1a x4c sut cua sy kién cong sudt phat ciia nha may € < Cg - Su kién nay cling chinh la

su kién cong suét phat bi cat K = K,

P[C < cg] = P[K = K,] dugc tinh:
P[C < ¢;] = P[C < cyuq] + P[C = ¢,]
Hoac:
P[K = K,| = P[K = Ky41] + P[K = K] (2.36)

% Thudt todn héi quy dé xdy dwng mé hinh céng sudit kha phdt ciia nguon dién
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Mo hinh todn ddnh gié an ninh cung cdp dién trong quy hoach dién

Truwong hop 1: Khong xét dén trang thdi t6 mdy giam cong sudt phat do hong héc
mét phan

Trong trudng hop nay cac to may chi c6 hai trang thai: phat toan bo cong suat dinh
murc, hodc cit cudng burc toan bd cong suit phat (su cd)

Sau khi ghép thém vao hé théng 1 t6 may phat co cong suat dinh mac C (MW) va
d6 sén sang U, thi x4c sut tich luy cua trang thai cong suat X (MW) bi cit — Ky hiéu
P(X), ta c6 biéu thirc hdi quy nhu sau:

Pk, 2X]|=PX)=(1-U)XP'X)+UxP(X-C) (2.37)
Trong dé: P'(X), P(X) lan luot 1a x4c suat tich lu§ cua sy kién cong sudt phat b cit
X (MW) trudc va sau khi t6 may C (MW) duoc ghép thém vao hé thdng. Diéu kién dau
cta biéu thirc 1a: P'(X) = 1 néuX < 0; va P'(X) = 0néuX > 0
Trwong hop 2: mdy phdt ¢é cdc trang thai giam cong sudt phat do héng héc mot
phan
Truong hop t6 may phat c6 nhiéu trang thai phat cong suat khac nhau, nghia 1a c6
xét dén cac trang thai may phat bi cit giam & cac mirc do khac nhau do hong hoc khong

hoan toan.
n
P[K; 2 X] = P(X) = 2 pi P'(X — K;) (2.39)
i=1

Trong do:

n 1a s trang thai phat cong suit cta to may méi ghép thém vao hé thong

K; 14 cong suit bi cit ing vi trang thai thir i ctia to may phat méi ghép thém, vai i
=1-n;

p; 12 x4c suat trang thai thi i cia to may phat mai ghép thém, véii= 1- n;
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Mo hinh todn ddnh gié an ninh cung cdp dién trong quy hoach dién

2.3.2.2. Phuong phdp khong gian trang thai

Hinh 2.7 So' d6 trang thdi hé thong gom 4 mdy phat dién giong nhau

Trén day da trinh bay phuong phap mo hinh héa nguén dién bang cach 1ap bang xac
sut cac trang thai phat cong suat ciia cic to may trong hé thong dua trén 1y thuyét xac
suét cac su kién.

Theo 1y thuyét phuong phép trang théi ta c6 thé 1ap so dd trang thai cho hé thong
nhu & Hinh 2.7, gdm cac trang thai sau:

Trang thai N 1a trang thai 1am viéc binh thuong, khong c6 t6 may nao bi hong;

Trang thai mot to may bi hong: gom céc trang thai 1, 2, 3, 4,; (trong d6 1, 1 ky hiéu
cho trang thai to may thir 1 bi su cd, voii=1— 4);

Trang thai 2 to may bi hong: gdm céc trang thai

Trang thai 3 t6 may bi hong: gdm céc trang thai

Trang thai 4 t6 may bi hong: 1a trang thai 1 2 3 4,

Bing phuong phép hop nhat cac trang thai ¢ mirc cong suat kha phat giong nhau),
mo hinh trang thai Hinh 2.7 dugc bién d6i thanh mo hinh don gian chi con 5 trang thai

nhu Hinh 2.8, trén d6 c6 thé hién cac cudng do chuyén giira cac trang thai.

2,13,14,2
23,124,1

Wl

1
1

b

2.

3%

2%

au

H 2uL 3u

Hinh 2.8 Mé hinh hé thong nguon gom 4 mdy phat dién giong nhau
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Mo hinh todn ddnh gié an ninh cung cdp dién trong quy hoach dién

Trudng hop tong quat, néu s t6 may 13 n va goi g 1a trang thai g té may bi su cd,

theo biéu thirc (2.40) x4c suit trang thai g sé bang:

p, = CEABANE (2.40)

Trong d6: A la do khong san sang, A = 1 — A 1a d0 san sang ciia moi td may, va:

5 = n (2.41)
"gl(n—g)! '
- Tan suét cla trang théi la:
fo = Pg(Ags + 24-) (2.42)

Trong do:

Ag+ la cuong do chuyén trang thai tir trang thai g (g t6 may bi su cd) sang céc trang
thai c6 tri s6 g bé hon (s6 to may su ¢b bé hon, cong suat phat 16n hon)

Ag— 1a cuong do chuyén tir trang thai g sang céc trang thai c6 tri s6 g 16n hon (s t6

may su ¢d 16n hon, cong sudt phat bé hon).
Agr =guvaty =m—-g)i

2.3.3. Cdc chi tiéu d¢ tin cdy ciia nguon dién
2.3.3.1. Xdc suat thiéeu hut cong suat (LOLP Loss-of Load Probability)

LOLP (Loss Of Load Probability): Pay 1a chi s xic suit co ban nhét, chi
s6 nay xac dinh xac suit cong sudt phu tai 1on hon cong suat kha phat cta hé thong
ngudn dién. Nhuoc diém cta chi tiéu ndy xac dinh thiéu cong suit cho phu tai ma
khéng dinh luong duoc cu thé thiéu bao nhiéu vi voi cung mot gid tri LOLP, lugng
cong suat nguodn thiéu hut c6 thé 1a nho hon 1MW hodc 16n hon 1000MW hoic 16n
hon nhiéu 1000MW.

A ,
L Phu tai max

\.

L(t)

»
bl

t) t

Hinh 2.9 Dé thi phu tdi dinh tich lily

Xéc sudt thiéu hut cong suat (LOLP) duoc tinh:

SVTH: Truong Kim Théng, Lé Vin Tién, Lé Hitu Quéc Anh GVHD: TS.Lé Hong Lam, Ths.Lé Quang Son Trang 24



Mo hinh todn ddnh gié an ninh cung cdp dién trong quy hoach dién

LOLP = Z(P[C =GlP[L>C]) = ST (2.43)
J J
Trong do:
P[C = Cj] = P; laxac sudt cta sy kién j voi cong sudt con phat duge bing C;;
P [L > C]] 1a x4c sudt cta sy kién phu tai dinh vuot qua cong suét phat C; , dugce tinh

tj%/100 dya vao d6 thi phu tai tich liy (t;% dugc tinh theo don vi %).

2.3.3.2. Ky vong thiéu hut céng suat (LOLE_Loss-of Load Expectation)
LOLE (Loss Of Load Expectation): Pay la chi s6 mang tinh x4c sudt duoc

sir dung rong rai dé xac dinh cong suat ngudn trong tuong lai. La sb ngay trung binh
trong nam cong suit phu tai dinh ngay 16n hon coéng suit kha phat ctia hé thong
ngudn dién hodc c6 thé 1a sb gio trong nim cong sudt phy tai 16n hon cong suat kha
phat ciia hé théng ngudn dién. Chi s6 nay xac dinh s6 ngay (hodc sb gio) xay ra
thiéu cong suat ngudn. Y nghia vat Iy cuia LOLE khong ddng nhat véi LOLP mic
du gia tri cua hai chi tiéu ndy c6 lién quan truc tiép véi nhau. Hién nay chi sd nay
dugc su dung rong rai dé danh gia do tin cdy h¢ théng nguén dién.
Ky vong thiéu hut céng suat (LOLE) duoc tinh:
365
LOLE = z Pi(Cg_i < Ll-) = 365 X LOLP ngay/nam (2.44)
i=1

Trong do: Pi(Cg_i < Li) 1a xac suat thiéu hut cong suat trong ngay thr i. (gia tri nay
duogc ldy trong bang xac sudt tich lily cong sudt bi cit giam cua cic nha may)
2.3.3.3. Ky vong dién ning khéng dwoc cung cdp (EENS_ Expected Energy Not

Supplied)
Ky vong dién ning khong duoc cung cp duoc tinh:

EENS = z P.E, (2.45)
i

Trong d6:E; : nang luong khong cung cap ¢ trang thai i, P;: xac suét trang thai i

2.4. Chi tiéu d9 tin ciy ciia ngudn dién trong quy hoach dién VIII
Tiéu chi dp tin cdy cung cdp dién ciia hé théng: Trong cac ky QHD VII va
QHDP VII bC, do tin cay cung cép dién cua hé théng dugc danh gia qua gia tri LOLE
(s6 gid ky vong xay ra thiéu hut cong suat ngudn cap cho phu tai dinh), gia tri LOLE
dugc lya chon trong quy hoach phat trién ngudn dién 1a thap hon 24 gid/nam, twong
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duong v4i do tin cay 13 99,73%. Viét Nam sé& phin dau trd thanh nudc c6 thu nhép trung
binh cao vao nim 2025 va thu nhép cao theo tiéu chuin ctia ngan hang thé giéi vao nim
2035. Vi vy trong QHP VIII, dé phu hop tién trinh phat trién kinh té - xa hoi, Dé an dé
xudt ting tiéu chi do tin ciy cung cip dién so véi QHDP VII DC. Dy kién trong dai han
dén nam 2030, 2050, phin ddu LOLE toan hé thdng ngudn dién khong 16n hon 12
gi0/ndm, tuong duong vaoi d tin cdy 99,86%.
2.5. ‘7 Cac phuong phap tinh toép do tin ,czfiy ‘

bé danh gia BDTC cua cac so do cung cap di¢n, ta can phai khdo sat nhitng chi ti€u
dinh lugng co ban vé DTC cua cac so d6 ndi dién khac nhau cua hé cung cép dién. Cac
chi tiéu d6 1a: Xac suat lam viéc an toan P(t) ctia hé trong thoi gian khéo sat, thoi gian
trung binh T gitra cac lan su cb, hé sb san sang A cia hé, thoi gian trung binh stra chita
su ¢6, thoi gian trung binh stra chira dinh ky, ...

C6 4 céch tiép can dé danh gia do tin cay cung cap dién trong thiét ké va quy hoach

Cach tiép can tién dinh: cac phuong an quy hoach phai théa méan yéu cau kiém tra
kha nang lam vi¢c theo cac kich ban su c¢d dinh truée.

Céch tiép can xac suit dya theo rui ro ctia hé thdng: danh gia chi sé d6 tin cdy trén
co s& phan tich phan (g ciia hé thong trong pham vi thong sé cho phép hay khong

Céch tiép cin x4c suat dua theo anh hudng toi khach hang: danh gia chi s6 do tin cay
trén co s¢ gian doan dich vu cung cép dién dbi voi khach hang

Phan tich chi phi/lgi ich: mtrc d6 hop 1y cuia d9 tin cay dugc danh gia trén co s¢ can
bang giita van d& vén dau tu cho phuong an thiét ké va thiét hai kinh t& do mét dién

Céc phuong phap pho bién hién nay thuong dung dé giai tich PTC cta hé thong dién
la:
@) Phuong phap db thi - gidi tich

s Nogi dung phwong phdp:

Phuong phap nay bao gém viéc 1ap so dd do tin cy, 4p dung phuong phap giai tich
bang dai s6 Boole va 1y thuyét xac suit cac tip hop dé tinh toan do tin cay. So d6 do tin
ciy ctia hé théng xay dung trén co s phan tich anh huéng cta hong hoc phan tir dén
hong hoc hé théng.

% Uu, nhwoc diém ciia phwong phdp:

Phirong phdp c6 wu diém la: thich hop d6i v6i cac hé thdng dién c6 cau trac don
gian va dic biét hiéu qua trong viéc phan tich, danh gia do tin cay cta hé théng khong
phuc héi .

Nhiege diém ciia phwong phdp la: d6i v6i cac hé théng dién co cau trac phirc tap,

viéc xay dung so d6 do tin cdy, tinh toan dang tri cac phan tir hé thong thanh cac phan
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tir trong dwong gip nhiéu kho khin. Hon nira, so dd d6 tin cy chi lap duoc véi gia
thiét phan tir chi c6 hai trang thai 1a hong va tét, do d6 danh gia d6 tin cay hé thong
cling chi c6 hai trang thai 12 hong va tbt.

b) Phuwong phap khong gian trang thai

% Ngi dung phwong phap:

Trong phuong phap nay, hé thong duoc dién ta boi cac trang thai hoat dong va kha
ning chuyén giita cac trang thai do.

Trang thai hé thong duoc xac dinh bai t6 hop cac trang thai clia cac phan tir. Mdi to
hop trang thai ctia phan tir cho mot trang thai ctia hé thong. Phan tir ¢ thé c6 nhiéu trang
thai khac nhau nhu: trang thai tot, trang thai hong, trang thai bao dudng dinh ky... Do
d6, mdi su thay doi trang thai ciia phan tir déu lam cho hé théng chuyén sang mot trang
thai maoi.

% Uu, nhwoc diém ciia phwong phdp:

Uu diém ciia phiong phdp la: c6 thé xét cac phan tir c6 nhiéu trang thai khac nhau,
tinh dugc x4c sut va tan suit trang thai.

Nhuege diém ciia phwong phdp la:

- Tinh toan phtc tap;

- Trong hau hét cac bai toan danh gia d6 tin ciy, phuwong phap phai gia thiét thoi
gian 1am viéc va thoi gian phuc hoi cia cac phan tir tuan theo lut phan bd mii dé co thé
ap dung qua trinh Markov;

- Thudng chi thich hop cho cac hé thdng dién nho va vira.

Phuong phap khong gian trang thai phdi hop v6i phuong phéap do thi - giai tich duoc
ap dung co hiéu qua cho cac bai toan d tin ciy ludi dién. Riéng cac bai toan vé do tin
ciy cla cong suit ngudn dién, phuong phap chil yéu 1a phuong phap khong gian trang
thai.
¢) Phuong phip ciy héng hoc

s Ngi dung phwong phdp:

Cay hong hoc mé ta bang do thi quan hé nhan qua giita cac dang hong hoc trong hé
thong, gitta hong hoc hé thong va cac hong hoc thanh phan trén co sé ham dai s6 Boole.
Co so cudi cung dé tinh toan 1 cac hong héc co ban cia cac phan tir.

Cay hong hoc cho phép danh gia hé thong vé chat luong ciing nhu vé s6 lugng trén
quan diém d¢ tin cay. Vé mat chét lugng, cdy hong héc cho hinh anh rd rang vé nguyén
nhan, cach thirc xay ra hong héc va cac hanh vi ciia hé thong .

% Uu, nhwoc diém ciia phwong phdp:
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Phwong phép c¢6 wu diém la: hiéu qua dé nghién ctru d6 tin cdy cia cac hé thong
phtec tap. Qua trinh thanh 1ap cdy hong hoc cho thiy nhitng hong hoc va cac diém yéu
nhat ctia hé thong. Cay hong hoc ciing gitp phat hién ra cac sy két hop hong héc ma co
thé khong nhén ra 12 nguyén nhan cta hong hoc hé thong.

Nhuege diém ciia phwong phdp la:

- Viéc thanh 1ap cdy hong hoc doi hoi nhiéu thoi gian phan tich, xem xét can than
ciu tao, chtrc ning hoat dong cua timg phan tir hé thong va anh huéng cia ching dén
hong hoc hé thong;

- Tuong tu nhu phuong phap d6 thi - giai tich, phuong phap cay hong hoc gia thiét
phan tir chi c6 hai trang thai 1a hong va tot, do d6 danh gia do tin cy hé thong ciing chi
c6 hai trang thai 12 hong va tot.

Phuong phap cay hong hoc thich hop véi viée danh gid do tin cdy cua nha may dién.
d) Phwong phap Monte-Carlo
* Ngi dung phwong phdp:

Monte-Carlo 12 phwong phap mé phong hoat dong cuia cac phan tir trong hé thong
nhu mot qua trinh ngiu nhién, dung dé danh gia do tin cy dua trén co s6 tién hanh hang
loat cac thi nghiém vé do tin cdy cua cac phﬁn tor trong hé théng. Trong mdi loat thi
nghiém, d6 tin cdy cua timg phan tir dugc dénh gia theo tri s6 ngiu nhién P (hoic Q) dic
trung cho x4c sut 1am viéc (hodc hong hoc) ctia phan tir. S6 ngau nhién duoc hinh thanh
nho mot b phan phat sb ngﬁu nhién co gia tr1 trong khoang [0,1]. N¢ tao ra lich sur hoat
dong (lich st dé) cua phﬁn tir va cua hé théng mot cach nhan tao trén may tinh di¢n tu,
sau d6 str dung cac phuong phap danh gia thong ké dé phan tich, rut ra cac két luan vé
d6 tin cdy ctia phan tir va hé thong.

% Uu, nhwoc diém ciia phwong phdp:

Phwrong phdp cé wu diém la:

- D& sir dung, c6 thé ap dung cho céc hé thdng rat phtic tap ma cac phuong phap
khac khong ap dung duoc;

- Trong trudng hop cac thong sd do tin cdy 1a bat dinh, tirc 12 bién thién trong mot
mién ndo d6 voi ham phan b cho trudc, thi phuong phap Monte-Carlo 1a phuong phap
duy nhét khong thé thay thé;

- Tinh dugc phan bd x4c suét cua cac chi tiéu do tin cay can tinh toan, trong khi d6
cac phuong phap giai tich chi tinh dugc gid tri trung binh cta ching;

- Tinh dugc anh hudng cua cac hoat dong van hanh dén @6 tin cay cua h¢ théng;

- Tinh duoc anh huéng ciia diéu kién thuy vin (ché d6 nude cua cac hd chira) dén
do tin cay.
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Nhueoe diém ciia phirong phdp la: ddi hoi khdi lugng tinh toan 10n, tuy nhién bat loi
nay ngay cang duoc khic phuc boi nho kha ning xt 1y vé6i te do cao clia may tinh hién

nay.

2.6. Két luin ’ ’ ’

bé danh gia do tin cay h¢ thong dién, c6 bon céch ti€p can dugc str dung, do la: cach
tiép can tién dinh, cach tiép can xac suit dua theo rui ro ctia hé théng, cach tiép can xac
suat dya theo anh hudng téi khach hang, phan tich chi phi/loi ich..

C6 bdn phwong phap phd bién hién dung trong cach tiép can xac suat dé danh gia do
tin cay hé thong dién 1a: phuong phap do thi - gii tich, phuwong phap khong gian trang
thai, phuong phép cay hdng hoc, phuong phap mo phong Monte-Carlo.

Trén co sé nhitng uu diém noi troi ciia phuwong phap moé phong Monte-Carlo két hop
v6i cac mirc nghién ctru do tin cdy hé thong dién, dé tai dé xuat hudng nghién ctru sir
dung phuong phap moé phong Monte-Carlo dé tinh toan, danh gia do tin cay: Xéac suat
thiéu hut cong suat (LOLP Loss-of Load Probability), Ky vong thiéu hut cong sut
(LOLE_Loss-of Load Expectation, Ky vong dién ning khong dugc cung cap (EENS
Expected Energy Not Supplied) ciia ngudn dién.
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CHUONG 3: XAY DUNG MO HINH THUAT TOAN PHUONG
PHAP MO PHONG MONTE CARLO

3.1. Khai niém vé phwong phiap Monte Carlo
Vé ban chdt, phirong phdp Monte Carlo la dang ddc biét cia phwong phdp thir

nghiém thong ké, trong dé cdc phép thir dwoc tao ra trén mady tinh théng qua viéc sir

dung cac "so ngau nhién”’.

3.1.1. Quan h¢ giita dai lwong ngdu nhién U va dai lwong T

Fr(t)

f §

u+ Au Fr(t)

t] | t+At

Hinh 3.1 Quan hé giita dai wrong ngau nhién U va dai lwrong T

Véi mdi gia tri t ciia T s& co mot g id tri u thda min u = F(t). Nhu vay, tap hop cac
gia tri u s tao ra mot bién ngﬁu nhién U phu thudc vao dai lugng T nhu mo ta trén Hinh
3.1

Ham phan bd cua dai luong ngau nhién U duogc x4c dinh nhu sau: Theo dinh nghia

cua dai luong U nhu trén ta co:
Plu<U<u+Au]l=P[t<T<t+At] (3.1)
Vi T ¢6 ham phan phéi x4c suat 1a Fp(t) nén theo tinh chat ctia ham phéan phdi ta co:
Pt < T <t+At] = Fp(t + At) — F(t) (3.2)
Nhu trén Hinh 1 ta nhan thay rang:

Fr(t + At) — Fr(t) = Au (3.3)
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Do d6 két hop cac biéu thire (1) va (2) ta duogc:
[u<U<u+Au] =Au (3.4)

Biéu thirc nay chung t6 rang dai lwvong ngiu nhién U c6 phan b déu trong khoang
tir 0 dén 1, v6i ham mat do xéac suét 1a f;(t) = 1. Nhu vay khi chon ngau nhién mot gia
tri u trong tap hop sd ngiu nhién U c6 phan phdi déu trong khoang (0,1), ta s& c6 mot

gia trj t trong tng dugc tinh theo biéu thirc bién d6i nguoc tir ham F(u):
t=Fr'(u)

Ung véi mot tap hop sé u phan bd déu trong khoang (0,1) thi cac gia tri t s& tao ra

mot tp hop cac sé ngdu nhién T ¢6 ham phan phdi x4c suat 1a Fr(t).

3.1.2. Tao s6 ngdu nhién phén bé déu

Trong k¥ thuat mo phong viéc quan trong 14 lam sao dé tao ra mot ddy s6 ngau nhién
phan bd déu c6 gia tri nam trong khoang (0,1). C6 nhiéu thuét toan dé tao ra sd ngiu
nhién nay, sau day 1a mot phuong phap thudong dung. Bo phat sé ngiu nhién do M.
Greenberger dé xuat vao nim 1961 dugc dinh nghia nhu sau:

Xi+1 = ax; + ¢ (mod m) (3.5)

Trong do:

x 1a day s6 ngau nhién;

X; 4, 12 s6 ngdu nhién méi;

x; 14 gid tri cta s6 ngau nhién dugc dung dé tao ra sb mai xiti;

m 12 modulo (s6 du), m > 0;

a 12 hé s6 nhan, v&i0 < a < m;

clagias6,0<c<m ;

X, 13 56 ban dau (seed), 0 < x, < m.

Theo (3.5) day s6 ngau nhién phan bd déu x dugc ty dong tao ra cho dén khi nao gia
tri x;,, van con nho thua m. Sau khi c6 duoc diy s6 ngiu nhién x, ta s& tim dugc day sb
ngau nhién U c¢6 phan bd déu trong khoang (0,1) bing cach chia ddy sé x cho m:

Xi

u; =
' om

Vi du chon cac thong so sau: m = 23°, ¢ = 55 ¢ = 1 vax, = 101°

Thuec té ta co thé st dung céc phﬁn mém chuyén dung, vi du nhu Matlab, dé tao ra

day s6 ngau nhién phan bo déu nay.
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3.1.3. Uéc lwong thoi gian vin hanh an toan, thoi gian siva chiva ciia phin tiv

Trong mod phong Monte Carlo ddi v6i hé théng dién, cac dai lugng ngiu nhién thoi
gian van hanh an toan, thdi gian stra chira ciia mdi phan tir duoc tao ra bang cach ding
cac s6 ngau nhién u phan phdi déu trong khoang (0,1) va bién d6i nguoc tir u thanh thoi
gian t theo biéu thtc (3.4) dya vao ham phan phdi x4c suit cua dai lwong thoi gian.

Xét bién ngau nhién thoi gian 1am viée an toan cta phan tir, ky hiéu T va c6 ludt phan
bd mii voi tham s6 A. Ham mat d6 xac suét f(t) va ham phan phdi xac suat F(t) nhu sau:
Fr)=1—e™ va fr(t) = e (3.7)

Bién s6 t duoc giai tir biéu thirc (3.4) va (3.7):

1 1
t = G(F(t)) - Eln (1——F(t))

t=Fi(w) =3t (3.8)

3.2. Ma hinh t0 may 7 ’

Moi t6 may phat, dac biét 1a cac t6 may nhiét dién cong suat 16n, thudong c6 vai mirc
cong suat khac nhau. Tuy nhién, xem xét t6 may vdi trang thai cong suat toan bo hay
tirng phan khong phai 14 vin dé qua quan trong. Cach tiép can co ban nhét 12 xem xét t6
may c6 2 trang thai “lén” (cong suat toan bd) va “xubng” (cong suit bang 0). Trang thai
nhi phan cta t6 may cé cac dic trung sau:

c: Cong suat lap dit cia to may, MW

m:Thoi gian 1am viée trung binh cta to may (thoi gian & trang thai “1én”)

r: Thoi gian ngimg trung binh cta t6 may (thoi gian ¢ trang thai “xudng”)

Khi d¢6 mé hinh t6 may duoc biéu dién dudi dang:

P(cong suat phat = c¢) = mr:l_ = p 'i 7 (3.9)
A X , r A
P(cong suat phat = 0) = = i (3.10)
O day:
A=1/m
u=1/r

A dugc goi la cuong d6 hong hoc va p 1a cuong d6 phuc hdi. Ung véi cuong d6 phuc
hoi p 13 thoi gian phuc hoi hoan toan (hay con goi 1 thoi gian sira chira) r.

Phuong trinh (3.9) chinh 1 d6 khong sin sang (unavailability) cta to may va co tén
goi truyén thong 1a “ty 1& ngimg may bat budc” (Forced Outage Rate — FOR), tic 1a ti
s gifta cuong dd hong hoc va tong cuong dd hong hoc véi cuong dd phuc hdi.
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_ thoi gian t6 may phat bi cat do su co
FOR = J = g y phét bi .

- ; ~ 3.11
thoi gian lam viéc + thoi gian td6 MF bi cat do su co ( )

Mo hinh héa cac trang thai trong mé phong Monte-Carlo 14 twong d6i don gian cho
mot td may c6 2 trang thai, bang cach nhu sau:

+ Tao ra | s6 ngu nhién U trong khoang [0,1];

+ So sanh gia tri U véi gid tri FOR cua t6 may. Néu U < FOR, t6 may & trang thai
“xubng” va nguoc lai néu U > FOR, t6 may & trang thai “lén”.

Nguyén 1y nay c6 thé mé rong cho to may c6 nhiéu trang thai. Vi dy, xem xét mot
t6 may co thém trang thai cong suit giam véi xac suét trang thai cong sudt “cong suat
giam” twong tng — P(cong suat giam). 1 s6 ngau nhién U lai dugc tao ra va so sanh:

+ Néu U < P(xuéng) thi to may sé& & trang thai “xubng”;

+ Néu P(xudng) < U < [P(xubng) + P(cong suat giam)] thi to may & trang thai “cong
suat giam”;

+ Néu U > [P(xubng) + P(cong suat giam)] thi to may o trang thai “1én”.

Céach mé hinh hoa céc trang thai cua t6 mdy phat nhu trén dugc 4p dung cho qua
trinh m6 phong Monte-Carlo kiéu 1dy mau khong theo trinh ty. Khi thir tw qua trinh cia
t6 may dugc xem xét (mo phong Monte-Carlo kiéu 1dy mau theo trinh ty) thi thoi khoang
clia trang thai 1a can thiét va dugc dé cap dudi day.

Thoi khoang cua trang thai

Trang thai “lén” Trang thai “xudng”

0 < 1

Hinh 3.2 Mé hinh t6 may phdt 2 trang thdi

A

Xét mot to may co 2 trang thai: Trang thai “1én” va trang thai “xudng” nhu Hinh 3.2.
Gia thiét rang thoi gian & trang thai “lén”, ttc thoi gian 1am viée cua té may (TTF) va
thoi gian & trang thai “xubng”, tic thoi gian sira chita cua t6 may (TTR) fidu tuan theo

luat phan b6 mii. Ta c6 gi4 tri ngau nhién cua TTF va TTR duoc xac dinh nhu sau:

1
TTF = -2 InU; (3.12)
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1
TTR = —;an2 (3.13)

Trong do:
Ui, Uz 12 2 s6 ngau nhién trong khoang [0,1].

Mot trinh ty ctia qua trinh “1én” - “xudng” hay cac vong “lam viéc” - “stra chita” ciia
t6 may dugc thiét 1ap nhu sau:

Gia thiét & thoi diém t = 0, td may bat fidu 1am viéc. Ta can xac dinh thoi diém to
may bi hong, tirc can xac dinh thoi gian lam viéc TTF. Ta rat thim mot s ngu nhién
Uy, thay vao (3.11) tinh dugc TTF. Nhu vay sau thoi gian TTE, t6 may roi vao tinh
trang “xudng” phai stra chita. To may s& phuc hoi sau bao lau, dé tra 10i cau hoi nay ta
rt s6 ngau nhién Us, thay vao (3.12) tinh dugc TTR. Nhu vy sau thoi gian TTR, t6
may phuc hoi xong va trd lai trang thai lam viéc. Ta lai tiép tuc xac dinh thoi gian [am
viéc ... va cur nhu vay ta lap duoc mot qua trinh trinh ty “lén” - “Xuéng” cua to may,
minh hoa nhu Hinh 3.3.

Cl

TTF TTF 1T

Hinh 3.3 Qud trinh trinh tw “1én”- “xuéng” ciia t6 mdy cé 2 trang thdi

Déi v6i té may c6 nhidu trang thai, viéc xac dinh thoi gian to6 may ¢ ting trang thai
cling tuong tu nhu trén, tirc 1a: véi mdi trang thai, ta rat thim mot s6 ngau nhién Uy, sau
d6 thay vao ham tinh thoi gian twong ing dé xac dinh khoang thoi gian ma t6 may ton
tai ¢ trang thai do.

Vi du, xem xét mot to may c6 thém trang thai “cong suat giam” (Hinh 3.3).

A0

Gia thiét & thoi diém t = 0, to mdy & trang thai “Ién” (trang théi 1), 2 s6 ngiu nhién
dugc tao ra. Mot sd xac dinh thoi gian chuyén tir trang thai 1 sang trang thai 2 (trang
thai “cong suat giam™) 1a TT12, mot s6 xac dinh thoi gian chuyén tir trang thai 1 sang
trang thai 3 (trang thai “xuéng”) 1a TT13. Néu TTi2 < TTis thi t6 may s& chuyén sang
trang thai 2 sau mot khoang thoi gian TTi2. Néu TTi2 > TTis thi to may sé chuyén sang
trang thai 3 sau mot khoang thoi gian TTis. Phy thudc vao lidu to may duge mo phong
& trang thai 2 hay trang théi 3, cac s6 ngiu nhién dugc tao ra sau d6 s& xac dinh té may

ton tai trong trang thai nao v&i khoang thoi gian bao 1au va trang thai tiép theo ma t6
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may s& giap. Nguyén tic ndy co thé ap dung cho t6 may c6 chira bat ky sd luong céc
trang thai. Hinh 3.4 minh hoa cho 1 qua trinh trinh tu ctia tb may c6 3 trang thai d3 xem
xét Hinh 3.3

Trang thai
"Zén n
(1)
A2 L3
K21 Har
Trang thdi "cong K32 Trang thai
sudt giam" "uong"
) ()

.23

Hinh 3.4 Mé hinh t6 may phat 3 trang thdi

2

“lén

“cong suat giam”

“xudng”

t
! _\Aﬂ_\‘ me Iy T2 Lﬂl 12

1
e—>e

Hinh 3.5 Qud trinh trinh ti ciia t6 mdy ¢ 3 trang thdi
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3.3. M6 hinh phu tai q

Nguoi ta thuong dung hai mo hinh phu tai trong mé phong Monte Carlo dé€ tinh toan
do tin cay h¢ thé)ng, do 1a: mo hinh phu tai theo th tu thoi gian va mé hinh phu tai
khong theo thir tu thoi gian.

M6 hinh phu tai theo thir tu thoi gian liét ké cac murc tai theo trinh tu thoi gian ma
chuing xay ra hoac du kién xay ra. Mo hinh tai nay duoc st dung dé dai dién cho phu tai
dinh ngay (nhan 365 gia tri mdi nam), hodc dai dién cho phu tai hang gio (tham chi 1a
ntra gio), nhan 8760 gia tri (hodc 17520)/ mdi niam.

M6 hinh phu tidi khong theo thit ty thoi gian tinh cadc mirc phu tai theo thir ty gidm
dan dé hinh thanh m6t mé hinh phu tai tich liiy. M6 hinh phu tai nay (Hinh 3.9) duoc
biét dén nhu mot duong cong bién d6i phu tai dinh ngay , néu phu tai dinh hang ngay
duogc st dung (hay con goi 14 biéu d6 phu tai dinh ngay kéo dai) hodc nhu 1a duong cong
khoang thoi gian phu tai , néu phu tai hang gid (hodc nira gid) duoc sir dung (hay con

goi 14 biéu do phuy tai dinh gio kéo dai).

Céng sudt dit
C
Ci, pi J Du trir
Phutdidinh| ___ _ _ _ . _ . _ _ _ _. o _
hang ngay Phu tai dinh
(MW) S

ti

Thoi gian phu tai dinh cao hon gia tri phu tai twong wng voi 365 ngay
Hinh 3.6 Puong cong phu tai tich lity

Trong do:

pi - X4c suét ctia truong hop cong suét thiéu hut bang ¢;

t; - chi s6 ngay trong nam c6 phu tai fiinh 16n hon gia tri cong suat twong tng & truc
tung.
a) MO0 hinh phu tai theo thu ty thoi gian:

al. Theo co so ngay:

_ Trong cach tiép can nay, phu tai dugc mo6 phong theo tung ngay trong nam. Dt liéu

dau vao c6 thé dqu cung cap theo hai cach: 7

e Nhap truc ti€p gia tri phu tai dinh cua tung ngay (tong cong 365 gia tri).
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e St dung md hinh phan cép gé)m: phu tai dinh nam, ty I¢ phu tai theo tuan, va ty

1¢ phu tai theo timg ngay trong tuan.

Tt cac dir li¢u nay, phu tai ctia tirng ngay trong nam s€ dugc xac dinh. Qué trinh mo
phong thuong st dung phuong phap Monte-Carlo dé phan 4nh tinh ngu nhién va bién
dong cua phu tai theo ngay.

a2. Theo co so gio:

Tuong ty nhu cach tiép can theo ngay, mo hinh phu tai theo gio cho phép m6 phong
chi tiét hon, & mure tung gio trong ndm (tong cong 8.760 gia tri). D ligu dau vao co thé
dugc nhép truc tiép hoic xac dinh theo cac budc phan cap

e Tu phu tai dinh ndm, xac dinh ty 1€ phu tai theo tuan.

e Tir phy tai theo tudn, tiép tuc chia theo ngay, sau d6 1a theo timg gid trong ngay.

Céch tiép cin nay cung cap dau vao chinh xéc va chi tiét cho cac m6 hinh mé phong,
dic biét khi két hop v6i thuat todan Monte-Carlo dé danh gia xac suat va do tin cay cia
phu tai trong hé thong.

b) MO hinh phu tai khong theo thir tu thoi gian:

Khac voi cac m6 hinh m6 phong theo trinh ty ngay hodc gid, mé hinh phu tai khong
theo thir ty thoi gian str dung dudng cong phu tai tich liy dé mo phong sy bién thién cta
phu tai ma khong gan voi moc thoi gian cu thé. Pay 1a cach tiép can mang tinh thong
ké, tap trung vao phan bd xac suat clia cac mirc phu tai.

Dit liéu dau vao cia mo hinh bao gom:

e SO muc phuy tai can xét.

e (i tr1 cua trng muc phuy tai.

e Xac suit tich lily twong ing v6i mdi mire tai.

Trong qua trinh mé phong, phuong phap Monte-Carlo dugc sur dung dé chon ngau
nhién murc phu tai twong ing v6i mdi lan thir, dwa trén phan bd xac suat da dinh. Két
qua thu duoc 1a gia tri phu tai dai dién cho mét trang thai phu tai cu thé trong khong gian
X4C Suét.

Cach md hinh nay thudng duoc sir dung trong cac bai toan phan tich xac suat hé
thng dién khi khong yéu ciu mé phong chi tiét theo trinh ty thoi gian.

3.4. Mo hinh thuit toan danh gia dj tin cdy ciia ngudn dién sir dung phwong
phap Monte-Carlo , ‘ ‘
bay la dang bai todn khong tinh dén rang budc vé cac duong day truyén tai, st dung
mo6 hinh véi gia thiét rang tat ca cac to may va tat ca cac phu tai duoc ndi vao cing mot
nut. Gia thiét nay giup cho qua trinh phan tich, tinh toan, 1ap trinh,... tré' nén dé dang

hon dé tinh céc chi tiéu tin cdy theo phwong phép xac suit

n

Phu tai

Ngudn G }

Hinh 3.7 M6 hinh HTD tinh todan sw dung trong mo phong Monte-Carlo
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3.4.1. Bai todn ddnh gid dé tin cdy nguon dién theo mé phéng Monte Carlo

a) Cac s0 liéu dau vao

al. Cac so lieu nguon dién:

+ Cong suét t6 may g: Cg;
+ Gié tri FOR cua cac to may: FORg;
+ 86 t6 may (g = 1,NG).

a2. Cdc s6 liéu phu tdi:

+ S6 mure tai cia NM;
+ Cac gia tr1 mirc phuy tai: Ly, (m = 1.NM);
+ X4c sudt tich lily ing v6i mirc phy tai: P (m = 1.NM).

a3. Cac so liéu vé diéu kién dirng mo phong:

+ 86 1an mo phong toi da: NSmax;

+ Sai so cho trudc: e.

b) Céc sd liéu dau ra: 1a cc chi tiéu danh gia do tin cay hé thong dién
+ X4c sut mat tai: LOLP;

+ Ky vong mét tai: LOLE (ngay/nim).

3.4.2. M6 hinh thudt toan

Thu tuc mé phdng dugce thuc hi¢n theo cac budce sau:

+ Budce 0: Gan cac gia tri H=0, N = 0; Nhap I (H: s6 14an thiéu cong suat, N: sb
1an m6 phong, I: sb 1an dit mé phong monte carlo);

+ Bude 1: Tao 1 s6 ngiu nhién U trong khoang [0,1];

+ Budc 2: Néu U< FOR, thi t6 may & trang thai “xudng”, gia tri cong suit 1a CG
= 0 va nguoc lai néu U > FOR, thi to may & trang thai “lén” va nhan cong sut CG =
Ci;

+ Budce 3: Lap lai cac budc 1 va 2 cho M to may, nhan dugc cac gia tri cong suét
clia M t6 may;

+ Budc 4: Cong suat nguodn clia hé théng € = Y CG,

+ Budc 5: So sanh 2 gié tri cong suat ngudn va phu tai. Néu nguodn < tai thi s6 lan
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thiéu cong sudt H=H + 1;

+ Budce 6: S 1an md phong N =N +1;

+ Budc 7: Lap lai cac budce tur 1 dén 10 cho dén khi xuét hién diéu kién dung thuat
toan

+ Budc 8: Tinh gia tri LOLP = (s6 1an thiéu cong suat/ s6 1an mé phong) = H/I

+ Budc 9: Tinh gia tri LOLE = LOLP x 8760

So d6 thuat toan mo6 phong Monte Carlo (Tham khéo tir lun vin thac si cua tac gia

Pham Vi Long) nhu sau:
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Bit dau

H =0, N=0;1

N=N+1

T6 may phat

Tong cong suat phat hé théng

So sanh gia tri ngudn va tai

Ngudn < Tai

Dung
Sai
H=H+1
N>=[
Sai
Dung
LOLP=H/

LOLE =LOLP x 8760

Két thiic

Hinh 3.8 So dé khoi thudt todn mé phéng Monte-Carlo
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CHUONG 4: KET QUA MO PHONG PQ TIN CAY CUA NGUON
PIEN VA MOT SO GIAI PHAP NANG CAO PQ TIN CAY CUA HTP
VIET NAM

4.1. S6 liéu déu vao
4.1.1. Dit liéu nguon dién
Danh muc cac loai hinh nha may dién trong hé théng nguén dién Viét Nam dén nam
2050 duogc lap trén co so: théng ké hién trang hé théng nguén dién Viét Nam; Dinh
huéng phat trién ngudn dién trong Quy hoach phat trién dién luc qubc gia thoi ky 2021
- 2030 TAm nhin dén nam 2050.

Chi tiéu/nim 2025 | 2030 2035 2040 2045 2050
ND than _ 28757 | 36927 | 29937 | 22137 | 10435 0
NB than dot kém sinh 0 0 6990 14790 | 18642 0
khoi/amoniac "

ND than chuyén hoan toan 0 0 0 0 6990 | 32432
sang sinh khoi/amoniac

TBRHH+ND khi trong nuée, | 5,0 | 14930 | 7900 7900 7900 7900
chuyén LNG

ND khi ndi chuyén LNG kém 0 0 7030 7030 0 0
hydro

ND khi noi chuyén hydro 0 0 0 0 7030 7030
hoan toan

TBKHH st dung LNG mdi 2700 | 14850 | 22700 9800 0 0
TBKHH LNG dbt kém hydro 0 0 2700 15600 | 21900 | 9000
TBKHH LNG chuyén hydro 0 0 0 0 3500 | 16400
hoan toan

Ngudn ND linh hoat 0 300 2700 15900 | 24000 | 30900
ND+TBK dau 1221 0 0 0 0 0
Thuy dién (ca TD nho) 26795 | 27346 | 33354 | 34414 | 35139 | 36016
Dién gi6 trén bo, gan bo 0 13925 | 28000 | 36900 | 49150 | 60050
Dién gi6 ngoai khoi 0 1000 11000 | 25500 | 45500 | 70000
Dién mit trdi tap trung/mai 0 19691 | 46166 | 77666 | 116124 | 168594
nha/Tu san tu tiéu

Eﬁ::‘ sinh khoi, rac va NLTT 1100 | 1430 | 3290 4960 | 5210 | 6015
&“ﬁ‘en tich nang va pin 50 2700 6000 13500 | 22500 | 30650
Nhap khau 4453 | 5000 7742 10242 | 11042 | 11042
NMND cap cho phutairieng | 450 | 5799 3300 4500 4500 4500
(dong phat)

Nhu ciu toan qubc (Pmax) | 59318 | 90512 | 119389 | 147095 | 169509 | 185187
qu‘l’gf cong suat dit toan 104989 | 140799 | 218809 | 300839 | 389562 | 490529

Bdng 4.1 Cong sudt dat nguon dién - phu tdi co s¢ (MW)
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2025 2030

2% 0
0% | ‘V o 1% 2% 2%

0%
0% o

2045 2050

2% ‘-.."_ 0% 2%.‘”" 1%

3%1%3% 2%, 2% 2%
1% \ |

(0% . ’ 0%

END than ® N than 84t kém sinh khoi/amoniac #ND than chuyén hodn todn sang sink kisé‘amoniac
« TBKHH+ND khi troag mdc, chuyéa LNG ®ND khi ndi chuyén LNG kém bydro # ND khi 0di chuyén bydro hodn toan
B THKHH @rdyag LNG mdi ® TBKHH LNG ddt kém bydro ® THKHH LNG chiuyén hydro hodn toidn
® Ngudn NB linh hoat ®NP-+TBK diu ® Thuy dién (ca TD nhd)
#® Dt 216 trdn bi, gin by * Din 220 ngoai kbl % Daén milt trn tip trang/mai nha/Tie sin o tiéy
Daén sinh Kbt ric & NLTT khide = Thity diéa tich niog va pin lou iy & Nhip khio

8 NMND cip cho phy ta: riéng (déng phat)

Hinh 4.1 Biéu dé co cdu cong sudt dat nguon dién — phu tdi co s6 NOSI (%)
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4.1.2. Dir liéu phu tdi dinh

Givo 2025 2030 2035 2040 2045 2050
0:00 47.402 72325 95332 117.529 135.416 147.969
1:00 46.121 70.37  92.756 114.352 131.756 143.969
2:00 44713 68.223  89.925 110.862 127.734 139.576
3:00 44219 67.469  88.931 109.637 126.323 138.033
4:00 43.003 65.613 86.486 106.622 122.85 134.238
5:00 43.828 66.788  88.331 108.721 125.167 136.351
6:00 43.525 66326 87.719 107.968 124.3 135.407
7:00 44.015 67.157 88.52 109.131 125.74 137.396
8:00 51392 78.414 103.358 127.423 146.816 160.426
9:00 54317 82.875 109.239 134.673 155.169 169.554

10:00 55.381 84.5 111.38 137.313 158.211 172.877
11:00 54.552 83.235 109.712 135.257 155.842 170.289
12:00 54.08 82.514 108.762 134.086 154.493 168.814
13:00 57.492 87.72 115.625 142.546 164.24 179.465
14:00 59318 90.512 119.389 147.095 169.509 185.187
15:00 58206 88.809  117.06 144.316 166.28 181.694
16:00 56.284 85.877 113.195 139.551 160.789 175.694
17:00 51.085  77.945 102.74  126.662 145.938 159.467
18:00 48.261 73.636 97.06 119.658 137.87 150.65
19:00 48947 74.682  98.439 121.359 139.829 152.791
20:00 50.254 76.677 101.069 124.602 143.565 156.873
21:00 52.351 79.876 105.286 129.8 149.554 163.418
22:00 52.789 80.545 106.167 130.886 150.806 164.785
23:00 51.529 78.623 103.634 127.763 147.207 160.854
Dién nhan (GWh) 378.321 566.991  765.797  945.937 1.092.158  1.224.254

Pmax (MW) 59.318  90.512  147.095  147.095 169.509 185.187

Bdng 4.2 Biéu do phii tai dinh toan quéc cdc nam dw bdo (Pon vi MW)
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Hinh 4.2 Biéu do phu tdi dinh toan quéc cdc nam dir bdo — phy tdi co s6 NO81 (GW)
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Nhu céu cong suét hé théng dién Viét Nam dyu bao dén nam 2050 1a 185.187 MW
(Pinh huéng phat trién ngudn dién trong Quy hoach phat trién dién luc qudc gia thoi ky
2021 - 2030 TAm nhin dén nim 2050). Phu tai hé thong dién Viét Nam nam 2025 dén
2050 dua vao tinh toan do tin cay hé théng nguén dién dugc mo ta bﬁng dd thi phu tai
dinh toan quéc cac nim du béo.

4.2. Gi6i thiéu tong quan phin mém DIgSILENT Power Factory
4.2.1. Gidi thiéu chung

Phan mém tinh toan PowerFactory, dugc viét boi DIgSILENT, 1a mdt cong cu k¥
thuat hd trg may tinh dé phan tich hé théng truyén tai, phan phéi va hé thong dién cong
nghiép. N6 duoc thiét ké nhu mot géi phan mém tich hop va tuong téc tién tién danh
riéng cho hé thong dién va phan tich diéu khién nham dat cac muyc tiéu chinh cua viéc

1ap ké hoach va téi vu hoa van hanh.

DIgSIIENT , do Martin Schmieg thanh 1ap nam 1985, da phat trién thanh san xuat
phan mém phan tich hé thong dién hang nhat qudc té “Made in Germany”. Digsilent 1a
mot cong ty tu nhin hoan toan doc 14p ndm & Gomaringen gan Stuttgart, Ptic, noi cac
van phong moi da di vao hoat dong tir diu ndm 2002. Digsilent 14 tir viét tit cua “Digital
SimuLation of Electrical Networks”.

4.2.1.1. Ung dung cua phan mém DIgSILENT ’

Power Factpry cung cap rpc}t nén tdng dé md hinh hoéa va moé phdng cac hé thong

may phat, truyén tai, phan phodi va cong nghiép.

Ngoai ra con c6 cac chlrc nang nhu:

Tinh toan trao luu cong suat.

bénh gia do tin cay.

M6 phéong RMS/EMT.

Danh gia trang thai (State Estimation).

Phan tich cac ché d6 dot bién (Contingency Analysis).
Tinh toan 6n dinh cta hé thong.

Bén canh d6, Power Factory ciing hd trg mot tap hop cac giao dién véi cac phan
mém khiac (MATLAB, Pyhton...) dé trao doi dir liéu va diéu khién tir xa.

4.2.1.2. Cdc chirc nang ciia phan mém
— Phan tich dong tai, cho phép chia luéi va hon hop cac mang AC va / hoidc DC 3 pha.
— Phan tich mang dién 4p thép.

— Phan tich ngan mach, cho mang xoay chiéu ndi ludi va hdn hop 1-, 2- va 3 pha.
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— Phan tich séng hai.

— MO phong RMS (mé phong mién thdi gian dé phan tich d6 6n dinh).
— Mo phong EMT (m6 phong mién thoi gian ctia qua do dién tir).

— Nhan dang thong s6 mo hinh.

— Phan tich du phong.

— Phan tich d0 tin cay.

— Phan tich tinh thich hop cta thé hé.

— Dong cong suit tdi vu.

— Phan tich bao vé.

4.2.2. Hudng dén cai dit mét so thong so trong phian mém DIgSILENT
PowerFactory
4.2.2.1. Cai dat thanh gop Busbar
Trén thanh cong cu bén phai, tim biéu tugng Busbar (hinh thanh ngang), Nhap vao

biéu tugng, sau do click vao vung vé dé chén vao so do.

[Busbar]—»@».gom

— -

2

)

0

T EI=

[

Hinh 4.3 Ki hiéu thanh gop

Sau khi chon thanh gop, ta cai dit théng sb cho thanh gop bing cac Double-click

vao biéu tuong thanh gdp vira chén, hop thoai cai dit s& hién ra.
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s Tz Tén thanh gép

e |t

Dién ap dinh mdc thanh gop

Hinh 4.4 Cai dat théng s6 cho thanh gép
4.2.2.2. Cai dat May phat:

Trong ctra s6 Graphic Page, chon biéu tuong Generator (thudng 13 mot biéu tuong
hinh tron c6 chir “S”). C6 thé chon loai: Synchronous Generator, Asynchronous
Generator, hoac cac model ddc biét hon. Thuong sir dung ElmGenstat (generator don
gian, may phat dong bo khong diéu khién) hodc ElmSym (may phat dong bo chi tiét
hon). Click vao so d6 dé dat vi tri may phat.

b

@
@

[ Generator

CRORD)
© @ [«
& & O

&)
== s

28
s
&
Hinh 4.5 Ki hiéu may phat

Dé cai dit may phat déng bd cho cac may phat thuy dién, nhiét dién thi ta c6 loai
may phat dong bd va khong dong bo....cai dit thong sé mdy phat nhu sau:
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Synchranous Machine - God\THUY DIEN £imSym 7 x
Gt i s | =
Load Fow Name Al Cancel l
VOE/ES Shot Traut Type
Termel M
Jorw Jumg to |
s er dnfadl
—_— — I Out of Serven
RMS Seuiaton
ENT-Semdaion -
saralel Machnes (.

Hamarics/Power Quaity

Protecon —— Kiéu nha may
Optreyi Power Sow & Gorarster
™ Moter
State Estimanon
Resatar, Plart Catagoy  [Othens -
Descnnon

Hinh 4.6 Cai dat tén mdy phdt va kiéu nha may
Tai muc Basic Data > Type > Chon New Project Type dé cai dit méi cac thong s6
cho loai may phat, ngoai ra c6 thé chon Global Type dé chon cac thong sé c6 san cua
phan mém.

Synchrenous Machine - Gad\THUY DIEN.EImSym

Load Row

Genessl | Grounding/Neutral Conducter |
Name  [THUY DIEN

Chon kiéu may

VDE/IEC Shon ot Twe  [W]*|  pe Ly Syctvonous Machne Typals phat c6 sén trong
Termeal Select Global Type .. Termnal phén mém
Zovw Select Project Type ..

~es New Project Type .. \ )
P~ ot Ta’q loai may phat
maoi

EMT Smdason B Remove Type
paralel Macrnes "
Hammorics/Fower Guaity
Protection Generator/Mator
* Generator
Optimet Power Flow
" Motor
State Estmation
Redsvity Plart Category  |Omhenn -l
Generation Adequacy Plart Model -]
Descronon

Hinh 4.7 Cai dat loai may phat

A

Cai dat 1an luot cdc muc cong suat biéu kién dinh muc, di€n 4p dinh muac va h¢ so
cong suat nhu hinh dudi:
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Synchronous Machme Type - Egupment Typs LibiranSynchronous Machine Type(S) lypSym 7 x
T e e ———— L]

Load 7 en loal ma a

—x :9 Nored fcouwt Fowe  [J651 pMVA ) yp e |

VDENEC Shent Credt

Nomeal 0 \ A A . /X

Compivte Shon Cvout s s s Cong suét biéu kién

ANS] Shert Cvmutt mplias ! dinh mdrc

) .- - Canvecsen ! ™ ij c .

1EC $1363 \ Dién ap dinh mac

RIS Semdetin Hé sé cong suét

EMT- Sendanon

Hamrorea Power Gty

Frotecson

Hinh 4.8 Cai ddt théng sé mdy phat
Tiép theo, & muc Load Flow ta cai dit cong suit tac dung ctia may phat & muc Active
Power, cong suit phan khang cta may phat & myuc Reactive Power. O myuc Mode of
Local Voltage Controller ta chon PV hoac PQ. Tich chon Reference Machine néu day
12 may phat cAn bang cong suit va tan sb (thuong 1 hé thong str dung 1 may phat loai

nay) con dugc goi la SL: Slack.

Syncteonous Machine - God\ THUY DIENEBmSym ] x
5;-. Do Unrves | Adusrcnt | Ao Dupateh | P
S Mosde of Lacel Vo Cortr —Jc |
VOEAES Dot Oventt Y e & Powes Facker Shsacclll
Cwvenponang s Type " T Vetage Fume > ]
3 Y . R T—
Extersal Sacontary Cortrter W)@ | Kiéu dieu khién dmew
Extonsl Saton Cortroler wi=|
Dapescr Capotity Clrve

,au.;h‘,-’ X rous Node {Detms

EVT-Semitateo A P In

Harvoncs Fower Gusity Heactive Powse

]
Protecton

Cpterad Poswr Fgw

Sate Etwatin Roa Fomres Soi B .
Rataaty A x ,
Ganerstion Adeauecy Reatrva Fomer Oparsarsl Lrvts Coéng suat tac dung
L B Caputity Crve vl A A 2
Ormesginn e Cdng suat phan
w [ su 816 e Scagfeswpem) [0
w | su PRTET ww  Sceegfesocnm) [0
hctron Fower Opesetsral Lty
w B "W
o (5 uw o MO NW
e C6ng suét biéu kién dinh mic
e 0N MW Ptrg Faces 1 P 0N MW

Hinh 4.9 Cai ddt cong sudt mdy phdt
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4.2.2.3. Cai dat May bién dp, phu tdi va dwong day :

Biéu tugng ctia may bién ap, phu tai va duong day

Msv L&v @E

-5 ¥ H-
-II-'G)»@

22 =8
e B L)
&8 P 0

@

Hinh 4.10 Cai biéu twong mdy bién dp, dweong ddy va phu tdi...

a) Cai dat may bién ap:
Tuong tu nhu cai dat may phat ta cling c6 dat tén (Name), chon loai (Type). Khi cai
dit moi may bién 4p (New Project Type) ta cai dit cac thong sd nhu: cong sudt may bién

ap, dién ap cac phia.

2-Winding Transformes - Grid\MBAEImTr2 * 7 x
vt g st | =
Load Flow Name MBA
VOE/EC Shoa Craut Type l Tén may bién s |
Complete Shon-Crout HV-Sde Temingil _F_M_;J
ANS! Shot Craut LV.Sde G Termenal Cubs_1 (— amoto |
S Zre  [wvse 5] s Loai may bién
e [Fvsse =] o
s [~ Out of Sevice
EMT Semudation Matber of = [
Harmorecs/Power Guaity paradel Trargfomers [1—
Frotecton
Optiral Power Flow Themnal Rating _'_L.._I
Siate Etenation Ratng Factor i Rated Power (act | £3 MVA
Aekabity ™ Ao Tranafomes
Generation Adeqacy Supohed Bemerts
Tie Open Port Ogt
Descmption

Hinh 4.11 Cai ddt théng sé mdy bién dp
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i 2-Winding Transformer Type - Equipment Type Libran\TBATypTr2 * ? X
. - frBa Loai may biénap % |
oot o Ny CT—— =7
VS RantiR Rated Fower f&3 __uu—p Cong sudt dinh mire ciia may bién ap
Conplste Shat Ot Nernal Frequency S T6 nbi day phia cao ap
ANS! Shot Crout Rated Votage Dién ap phia cao e Gup
IEC 61363 HV-Sce 500 KV HV-Side N w
LV-Side 0 ~ LV-5ide W
RMS. Smuson Dién Ap phia ha | [~ kemsl Deta Wi 10 NOI d8y phia ha ap
EMT-Smulation S B Pesesa 0 E
Short Treut Voltage uk IJ 2 "‘J deg
Hamronics/Powsr Qualty 50— W Nama YN
Protection
Zem Sequence kmpedence »
Raliablty Short Crout Voltage uk |3 %
SHC-Vstage (Rekk 0l ulr [0 %
Description

Hinh 4.12 Céc théng sé can cai ddt trong muc tao logi mdy bién dp moi
b) Cai dat duong day:

Sau khi v& dugc duong day thi click dup vao dudng day, s& xut hién hop thoai va ta

cai dat cac thong so: tén dudng day, loai day, s6 duong day, chiéu dai, dién ap...

Line - Grid\Line£lmLne Tén du’c‘)’ng déy 7 x
B e —
[ Bescoms S —— o
e |1y SRR e
Cancel
el ZRIUNMONNEN > Loai dudng (1 ==
Complete Shot Creut Teaminal | w | # | God' Temnal(1/\Cub_1 == Temnak1)
Zone |Tem-ndl 'I :J 4]“”
Aea ITm\d| V’ :J
™ Out of Service A b A
RMS Smdation v ¥ s0 dwdng day iz
EMT-Simudation paralel Lines 1 Rated Curent (act ) 5 kA
. Pos Seq Impedance 21 0 6164658 Ohm
e Chiéu dai dwong Pos. Seq. Impedance. Angle 7596375 deg
Optenst Power Fow . Pos Seq Resstance. A1 0.1508m
Relablity Thesmal Rating b nd| Pos. Seq Resctance. X! 0.60hm
Length of Line 1 m Zero Seq Resstance, R0 0. Ohm
Generstion Adequacy Zero Seq. Reactance, X0 0 Ohm
Tie Open Poirt Opt et I EsthfadCurent e 0A
— Eath Factor, Magntude 0323330
Cable Sang Eath Factor, Angle 160 deg
Descrypttion Type of Line Overhead Line
e Model
(¥ Lumped Paramater (Pl)
" Datributed Parameter
Sectora/Lne Loads |

Hinh 4.13 Cai ddt théng so dwong ddy
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Line Type - Equipment Type Libcary\Line Type.Typlne Tén loai du@ng déy 7 x
. - .

Load Flow Rasd Vokage [suo—/kv/' Pién ap dinh mic
VOE/EC Short Crout Rated G C—— Dong dién dinh mirc

i

Complete Short Orout

Noownal Frequency |50 He a o 5 A A

Cap hoac dwdng day trén

AR Shet Orul Cable / OHL Ovetesd e —e— " phoz g cay

System Type A 'I Phases IJ 'I Mmdm]o 'l
DC Shot Crout

FParameters per Langth 1 2-Sequence Parametars per Langth Zem Sequence
RMS-Simvdation
EMT. AC-Resstance R120°C) I 15 Ohm.fun AC Reustance R0 0 Ohen/km

Reactance X IOG Ohem fom Reactance XU 0 Gm’kmﬂ
T \

Tro khang  Dién khang

Relabiry
Cable Sang
Descripton

Hinh 4.14 Cai ddt théng soé loai dwong ddy
c) Cai dat phu tai:

Dé cai dit phu tai, trudc tién ta chon biéu tuong phu tai dé v& trén ludi, sau do click

dap vao biu tuong da vé va tién hanh cai dt cac thong s6 nhu hinh dudi:

General Load - Grid\General Load(10).ElmLod ; o ? X
Ché d6 nhap di liéu

Basic Data General I Advanced |
Mode - v| ..
- B _;LJLoai tai: can M
Complete Short Cireut Baw/w’ud | Balanced =" bang/khong can bing |  Figue s> |
—Operating Point Actual Values
Active Power [67 Mw 3087.443 MW Jumpto ...
Reactive Power ’DAW\ ~ 0.Mvar
e os Nk ey et
-Simulation S A [1—- " 5
EHT-Smation V' Adjusted by Load Scaling Zone Scaling Factor: 1.
Hamonics/Power Quality -
Optimal Power Flow
State Estimation
Reliability
Generation Adequacy
Description

Hinh 4.15 Cai ddt théng so phu tdi
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Mo hinh todn ddnh gié an ninh cung cdp dién trong quy hoach dién

4.2.3. Ap dung module Generation Adequacy Analysis trong phin mem
DIgSILENT Power Factory dé tinh todn va ddnh gid dé tin cdy ciia nguén
dién

Generation Adequacy Analysis 1a mot module quan trong dugc str dung dé danh gia
kha ning dap tng nhu cau phu tai ctia hé thong dién trong cac kich ban hoat déng khéc
nhau. Muc tiéu chinh 13 dé danh gia hé théng dién c6 du ngudn phat dé cung cip dién
lién tuc va 6n dinh trong cac kich ban hoat dong khac nhau hay khong. Module nay
thudng duge st dung trong cac nghién ciru vé danh gia do tin cdy cung cap dién, phan

tich rui ro hé thdng hay trong quy hoach phat trién ngudn,...

Céc chi sb dau vao:

e Dirliéuvé nguén: Cong suét dinh mirc, xac suat Xay ra sy ¢d, ké hoach bao tr, ...

e Dit lidu vé phu tai: Biéu db phu tai, gia tr1 phu tai cuc dai,...

e Dit liéu mo6 phong: S6 lan 1ap, ton that cong suét hé théng,. ..

Céc chi s dau ra:

e Loss of Load Probability (LOLP): Xac suit mét tai.

e Expected Demand Not Supplied (EDNS): Nhu cau phu tai ky vong khong dugc
dap ung.

Tir cac két qua phan tich dy trén module Generation Adequacy Analysis c¢6 thé giup
dua ra cac quyét dinh vé dau tu thém ngudén moi dé dam bao cung cap dién, cach phan

bd nguodn du phong dé nang cao do tin cay hay lya chon cau hinh ngudn — tai toi vu dya
trén do tin cady va chi phi.
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M& hinh todn ddnh gid an ninh cung cdp dién trong quy hoach dién

Initialize Generation Adequacy Analysis - ..nitialize Generation Adequacy Analysis.ComGenrel...

? *
Basic Options — Metwork Execute
Output System Losses Ton that hé thﬁ_iQ\‘:; =
ose |
Advanced Options Load Fow ﬂ ... Cases\Study Case'\Load Flow Calculation
Cancel |
— Demand Congideration

" Fixed Demand Level ;
% Consider Load Characterisics —— MUrc phu tai co dinh

—» Phu tai thay ddi theo
thoi gian

[~ Consider Maintenance Plans
— Time Dependent Data

Year of St 2025
ear of Study T X&t dén lich bao tri

[ Morths clia cac td ma
v January [¥ February v March N y
v Bpril W May v June
W July V¥ August ¥ September
¥ October ¥ Movember ¥ December

—Days
¥ Monday V¥ Tuesday ¥ Wednesday
v Thursday v Friday
v Saturday W Sunday

— Time Intervals
nterval . Fom 0 b To [2=h
[~ interval 22 From |0 =4 k To d == h
[ Irterval 3 F3 b To, 4k |

Cac khoang thoi gian trong

- ~ At
ngay auwoc xet

Hinh 4.16 Cai dat thoi gian

Run Generation Adequacy Analysis - ... Analysis.ComGen... 7 >

terations Execute
Chon s6 vong lap cho

Max. Mumber of kerations ID / md phéng Close

Cancel

Generation Adequacy ﬂ ... ation Adequacy Analysis

Hinh 4.17 Cai dat so lan ldp mé phong
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M& hinh todn ddnh gid an ninh cung cdp dién trong quy hoach dién

4.3. Két qua md phong tinh d9 tin cy ciia nguon dién va nhin xét
4.3.1. Giai dogn 2025

Két qua mé phong trén | Két qua mo phéng trén Matlab
DIgSILENT
LOLP (%) 0.035 0.022
LOLE (Gio/nim) 3.066 1.93

Bang 4.3 Két qua mé phong giai doan 2025.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Average v SN
Tearared Loow oxfteos e v N
D Abnceayyared| | pote 0o Nievce et & W

iid
|

Hinh 4.18 Két qua mé phéng giai doan 2025
Nhan xét: Cac chi sb déu ndm trong gidi han cho phép, hé théng co d6 tin cay cao.
Tir d6 thi, ta c6 thé thdy duong gi6i han trén va dudi cia LOLP hoi tu nhanh cho thiy

tinh 6n dinh va do tin cdy ctia phuong phap danh gia.
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M& hinh todn ddnh gid an ninh cung cdp dién trong quy hoach dién

4.3.2. Giai dogn 2030

Két qua mé phong trén Két qua mé phéng trén
DIgSILENT Matlab
LOLP (%) 0.16 0.166
LOLE (Gié/nim) 14.016 14.54

Bang 4.4 Két qua mé phong giai doan 2030.
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Hinh 4.19 Két qua mé phong giai doan 2030
Nhin xét: Cac chi s6 c6 ting so véi nam 2025 nhung van nam trong gidi han cho
phép, hé théng c6 do tin cdy cao. Tur do thi, ta co thé théy duodng gidi han trén va dudi
ctia LOLP hoi tu nhanh cho thiy tinh 6n dinh va d6 tin cay ctia phuong phap danh gia.
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M& hinh todn ddnh gid an ninh cung cdp dién trong quy hoach dién

4.3.1. Giai dogn 2035

Két qua md phong trén Két qua mé phong trén
DIgSILENT Matlab
LOLP (%) 0.165 0.112
LOLE (Gio/nim) 14.454 9.81

Bang 4.5 Két qua mé phong giai doan 2035

_________________________________________________________________________________________

____________________________________________________________________

Hinh 4.20 Két qua mé phong giai doan 2035
Nhin xét: Cac chi s c6 tang so véi nam 2030 nhung van nam trong gidi han cho
phép, hé thong c6 do tin cdy cao. Tir do thi, ta c6 thé thay duong gidi han trén va duéi
ctia LOLP hoi tu nhanh cho thay tinh 6n dinh va do tin cdy cia phuong phap danh gia.
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M& hinh todn ddnh gid an ninh cung cdp dién trong quy hoach dién

4.3.2. Giai dogn 2040

Két qua mé phéng trén Két qua mé phong
DIgSILENT trén Matlab
LOLP (%) 0.123 0.137
LOLE (Gid/nim) 10.7748 12

Bang 4.6 Két qua mé phong giai doan 2040.
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Hinh 4.21 Két qua mé phong giai doan 2040
Nhin xét: Cac chi s6 c6 tang so véi nam 2035 nhung van nam trong gidi han cho
phép, hé théng c6 do tin cay cao. Tu do thi, ta c6 thé théy duong gidi han trén va dudi
ctia LOLP hoi tu nhanh cho thay tinh 6n dinh va do tin cdy cia phuong phap danh gia.
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M& hinh todn ddnh gid an ninh cung cdp dién trong quy hoach dién

4.3.3. Giai dogn 2045

Két qua mé phéng trén Két qua md phéng trén
DIgSILENT Matlab
LOLP (%) 0.265 0.133
LOLE (Gio/niim) 23.214 11.65

Bang 4.7 Két qua mé phong giai doan 2045.
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Hinh 4.22 Két qua mé phong giai doan 2045

Nhan xét: Cac chi s ting cao so v6i naim 2040 va nam ngoai pham vi theo s6 liéu
quy hoach dai han cta quy hoach dién VIIL. Vi vay can c6 1 s giai phap dé dam bao do
tin cdy va giam nguy co thiéu dién dién rong. Tir d6 thi, ta cling co thé thay duong gidi
han trén va dudi cua LOLP hoi tu nhanh cho théy tinh 6n dinh va do tin cay cua phuong
phép danh gia.
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M& hinh todn ddnh gid an ninh cung cdp dién trong quy hoach dién

4.3.4. Giai doan 2050

Két qua mé phong trén Két qua mé phong trén
DIgSILENT Matlab
LOLP (%) 0.263 0.13
LOLE (Gid/nim) 23.0388 11.39

Bdng 4.8 Két qua mé phong giai doan 2050.
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Hinh 4.23 Két qua mé phéng giai doan 2050

Nhan xét: Cac chi sb van ndm ngoai pham vi theo quy hoach dai han cta quy hoach
dién VIIL. Vi vy can c6 1 sb giai phap dé dam bao do tin cdy va giam nguy co thiéu
dién dién rong. Tur dd thi, ta cling c6 thé théy duodng gidi han trén va dudi cua LOLP hoi

tu nhanh cho thiy tinh 6n dinh va d6 tin cdy ctia phuong phap danh gia.
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Mo hinh todn ddnh gié an ninh cung cdp dién trong quy hoach dién

4.4. Mt sb giai phap nang cao @6 tin ciy cho HTP
Trong bdi canh hé thdng dién ngdy cang phuc tap, v6i su gia ting manh mé& cia
ngudn ning luong tai tao va nhu cau phuy tai khéng nglmg ting cao, yéu cau vé do dang
tin cdy cung cip dién tro thanh mot trong nhirng tiéu chi k¥ thuat quan trong nhét trong
quy hoach, thiét ké va van hanh hé théng dién. D6 dang tin cy cta hé thong khong chi
phan anh kha ning cung cip dién ma con anh hudng truc tiép dén hiéu qua kinh té, an

ninh nang lugng va su hai long cua khach hang st dung dién.

Theo Quy hoach dién VIIL, dén nim 2030, hé thdng dién Viét Nam phai dap ung

nhiéu tiéu chi k¥ thuat khit khe hon so véi giai doan trudc, trong d6 ndi bat 1a:

e Dam bao ludi dién truyén tai dat tiéu chi N-1 trén toan quéc, N-1-1 tai Ha No1
va TP.HCM.

e Két nbi nang luong tai tao phai dap tng Grid Code, bao gom kha ning hd trg
dién ap, tan sd va kha nang chiu su c¢d (ride-through).

e Dién 4p tai cac tram bién ap phai dugc duy tri trong giéi han cho phép 100%
tor nam 2030.

e Tang cuong cac giai phap luu trit nang luong, diéu khién tu dong hoa, dy bao
chinh x4c cong suat NLTT, diéu d6 linh hoat va diéu chinh phy tai (Demand
Response) dé tang tinh thich nghi va d6 linh hoat ctia hé thong dién.

Pé thuc hién cac myc tiéu ndy thi can phai trién khai thuc hién dong b cac giai phap
k¥ thuat, tir khau quy hoach phat trién ngudn — luéi dién, dén tng dung cong nghé hién
dai trong giam sat, diéu khién, ciing nhu t6i uu héa qua trinh van hanh va quan 1y phu
tai. Cac giai phap can vira dam bao tinh kha thi vé mat k¥ thuat — kinh té, vira phu hop
v6i dic diém ludi dién Viét Nam dang phat trién theo mo hinh phan tan, da nguon va
chiu anh hudng manh boi cac bién dong tir nguon ning lugng tai tao. Tir do ta c6 thé

chia thanh ba nhom giai phap chinh dé nang cao do tin cay:
e Giai phap vé quy hoach va phat trién nguon ludi dién
e Giai phap vé ing dung khoa hoc cong nghé trong nang cao do tin cay hé thong

e Giai phap vé van hanh hé thdng va quan 1y phu tai.

4.4.1. Gidi phdp vé quy hoach va phit trién nguon lwéi dién

Trong hé thdng dién, quy hoach hop 1y va phat trién dong b ngudn ludi 1a yéu td
then chét dé dam bao cung cap dién 6n dinh. Thiéu can ddi giita ngudn va phu tai theo

vung hay ha tang lué6i yéu co thé giy qua tai, mat dién cuc bo hodc phai cit giam
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Mo hinh todn ddnh gié an ninh cung cdp dién trong quy hoach dién

ngudn tai tao do khong truyén tai duoc. Tinh trang ndy d3 xdy ra tai nhiéu khu vuc
phat trién nhanh. Do d6, can c6 dinh hudng rd rang cho quy hoach va dau tu dong bd
ngudn ludi. Bén canh do, ting cudng lién két ludi véi cac nudce lang giéng nhu Lao,
Campuchia, Trung Qudc ciing gbp phan nang cao do tin cdy va dam bao cung cip dién
trong céac tinh hudng khan cip.
4.4.1.1. Xay dung dong bé va ding tién do cdc duw dn phdt trién nguon hedi dién
trong thoi gian toi

Viéc dau tu khong ddng b giita cac nha may dién va ludi truyén tai di dan dén nhiéu
hé luy trong qua khtr nhu: khong giai toa dugc cong suit, cit giam cong suit nang luong
tai tao, hodc qua tai ludi cuc bo gay mét dién. Trén thuc té, nhiéu du 4n dién tai Viét
Nam da ting bi cham tién d6 do cac nguyén nhan nhu vudng mac vé thu tuc dat dai,

dén bu giai phong mit bang, thiéu von, hoic khong hoan thanh ho so k¥ thuat dung han.

Theo Quy hoach dién VIII, nhu cau tang trudng dién nang ti€u thu dén nam 2030 doi
hoi phai bo sung hang chuc GW cong suat moi, trong d6 bao gdm ca ngudn truyén thong
va nang luong tai tao. Tuy nhién, viéc xay dung nhiéu nha may dién s& khong c6 y nghia
néu ludi dién truyén tai khong duoc phat trién twong tng dé giai toa cong suat. Do do,
yéu cau xay dung dong bo va dung tién d6 ca nguoén va ludi 1a diéu kién tién quyét dé

dam bao do dang tin cay cung cap dién.

Giai phap dit ra 1a can rat ngan thoi gian chuan bi dau tu, diy nhanh phé duyét k¥
thuat — méi trudng — tai chinh cho cac du 4n dién. Pong thoi, can xdy dung co ché phap
1y manh mé& dé xtr 1y nghiém céc du an cham tién d6. Cac hinh thitrc nhu chuyén giao du
an, thay doi chu dau tu, hodc thu hoi dy 4n néu khong trién khai dung cam két phai duogc
ap dung quyét liét. Pbi voi cac khu vuc khu vuc phu tai trong diém (nhu Ha Noi,
TP.HCM, céc khu cong nghiép 16n), can wu tién b tri ngudn lyc dé dam bao tién do dau
tu khong bi gian doan.

4.4.1.2. Phat trién nguén dién hop Iy theo nhu cdu phu tdi va viing mién

Viéc quy hoach nguon dién theo khong gian dia 1y anh huong rat 16n dén do dang tin
ciy va hiéu qua van hanh hé thong. Tinh trang ngudn & mdt noi — phu tai & noi khéac
khién ludi dién phai truyén tai xa, 1am ting ton that dién nang, giam hiéu suat cung cap
va tdng nguy co qua tai, sut ap hodc mat 6n dinh trong cac tinh huéng su cb. Thuc té tai
Viét Nam thoi gian qua, vi diéu kién thoi tiét thuan loi nén nguén NLTT phat trién manh
tai khu vie Nam Trung B9, TAy Nguyén, nhung nhu cau phu tai tiéu thu lai tap trung

cht yéu & mién Bic va mién Nam, dan dén ap luc rat 1én cho luéi truyén tai lién ving.
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Mo hinh todn ddnh gié an ninh cung cdp dién trong quy hoach dién

Trong Quy hoach dién VIIL, dinh huéng di duoc diéu chinh lai theo huéng phat trién
"can bang hon" giita cac ving mién, dic biét wu tién cac ngudn dién gan phu tai. Cac
ngudn phan tan nhu dién mit trdi 4p mai, ngudn diesel dy phong tai khu cong nghiép,
hodc tram sac tich hop pin luu trit... ciing duoc khuyén khich nham giam tai cho luéi
chinh, ting d6 dang tin cdy cip dién tai chd.

Giai phap dé xuat bao gdm: xem xét b tri cac cum ngudn truyén théng (than, khi,
thuy dién) hop 1y tai cic trung tAm phu tai, ting ty trong ngudn tai mién Bic (dang co
nguy co thiéu cong suat trong mua kho), giam bét ap luc truyén tai Bic Nam. Pong thoi,
két hop quy hoach phat trién d6 thi va khu cong nghiép v6i quy hoach ngudn dién dé
dam bao c6 dy phong cép dién tai chd, tranh hién tuong dudi theo phu tai nhu trudce day.

4.4.1.3. Phat trién luci dién truyén tdi

Trong boi canh nhu cdu tiéu thu dién ngay cang ting cao, quy md ngiy cang phirc
tap thi viéc phat trién ludi dién truyén tai 1a mot trong nhitng giai phap quan trong nham
dam bao d6 dang tin cdy cung cap dién cho hé théng. Ludi truyén tai duoc coi 1a xuong
song cua nganh dién, dam nhiém vai tro truyén tai dién nang tir cic nha may dién dén
cac noi tiéu thu va dong vai trd quan trong trong viéc diéu tiét cong suét gitta cac ving
mién.

Theo QHD VIII, tir nam 2030, 100% ludi dién truyén tai phai dat tiéu chi N-1, va
riéng cac vung phu tai dac biét quan trong nhu TP.HCM, Ha Noi phai dat tiéu chi N-1-
1. Biéu nay doi hoi cac don vi quy hoach — dau tur can bd tri cic mach vong, du phong
duong day, ting cuong kha ning chuyén tai linh hoat, va han ché t6i da cac nat doc dao
trong ludi. Tang cudng dau tu va mé rong cac dudng day truyén tai, trién khai cdc mach
vong ndi ving gitp nang cao do linh hoat trong van hanh va kha ning phuc hoi luéi
nhanh chéng sau sy cd. Su phat trién manh mé cua nang luong tai tao tai khu vuc mién
Trung va mién Nam trong nhirng nim gan ddy, trong khi nhing trung tdm phu tai 16n
lai tap trung & mién Bic. Su phan bd ngudn — tai khong dong déu nay doi hoi phai co
mot hé thdng truyén tai dién da manh dé truyén tai cong suit lién ving. Vi vy can phai
dau tu xdy dung cac duong day siéu cao ap 1a 1 van dé cip bach. Ngoai ra viéc xay dung
cac nha may dién nhung chua c6 dudng truyén tai kip thoi di dan dién viéc cong suit
khong thé phat 1én ludi, do d6 can xem xét dam bao su phat trién song hanh déng bd
clia ca ngudn — tai — ludi. Gan day, du an dudng diy 500kV mach 3 (Quang Trach — Phé
N6i) hoan thanh da gitip tang cudng lién két hé théng dién mién Bic va mién Trung, bd
sung cong suit cho mién Béc, giam tai cho cic dudng day 500kV hién tai va dam bao

tiéu chi N-1 cho luéi dién, nang cao d dang tin cdy cho hé thong dién qudc gia.
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4.4.1.4. Tang cuong lién két hé thong dién voi cdc nude lang giéng

Viée két ndi hé théng dién vo1 mot hé théng dién khac s€ giup nang cao dg dang tin
cay do kha ning hd trg cong sut khi xdy ra mat cin bang ludi noi bo. O cac quic gia,
viéc lién két cho phép trao ddi dién ning, hd tro ludi yéu hay tan dung t6i da ngudn ning
lugng tai tao va gidm chi phi du phong.

Hién tai, Viét Nam dd c6 mot sé duong day truyén tai lién két voi Lao, Campuchia
va Trung Qudc, tuy nhién cong suit truyén tai con thip. Do d6, viéc dinh hudéng mé
rong cac tuyén duong day truyén tai xuyén bién gidi dugce dé ra nhim giam ap luc cho
hé thdng truyén tai trong nudc. Cu thé can quy hoach cac tuyén dudng day lién két bién
gidi, phat trién cac tram bién ap xuyén bién gi6i va tdi vu hoa ciu hinh lién két. Ngoai
ra, phai dong b tiéu chuan k¥ thuat va van hanh vi mdi quéc gia c6 thé van hanh theo
tiéu chuan riéng, viéc dong bo 1a tat yéu dé lién két voi nhau. Viée lién két ludi xuyén
quéc gia co thé 1am ting tinh phuc tap cia hé théng. Vi vay ciing can cb cac bién phap
bao vé ludi va dam bao an toan tbi da khi c6 su cb.

Gan day, viéc dua vao hoat dong dy an duong day 500 kV Monsoon (Lao) — Thanh
My (Viét Nam) da giup ting cudng do dang tin cdy cung cip dién cho hé thong dic biét
vao cac dot cao diém ning nong hodc khi xay ra sy ¢b, giam ap luc vé dau tu ngudn dién
trong nudc trong giai doan hién tai va hon nita gop phan chuyén dich co ciu niang luong
sach phu hop véi dinh hudng phat trién trong quy hoach dién VIII. Tom lai, viéc tang
cudng lién két hé thong dién véi cac nude lang giéng can dau tu vé ha tang truyén tai,
d6ng bo hoa tiéu chuan van hanh ciing nhu cac yéu té bao vé. Dy 1a mot giai phap chién

lugce cho hé théng trong dai han.

4.4.2. Gidi phdp vé ieng dung céng nghé trong néing cao d tin cdy hé thong
4.4.2.1. Tang cuong bu cong sudt phan khang

Cong suat phan khang dong vai trd rat quan trong trong hé théng dién xoay chiéu,
n6 dong vai trd thiét yéu trong viée duy tri dién ap 6n dinh va dam bao 6n dinh cho van
hanh hé théng. Khi hé théng bi thiéu hut cong suit phan khang thi s& gy ra hién tuong
sut 4p nghiém trong & cac khu vuc phia cudi dudng day hay tai cac khu vuc c6 luéi dién
yéu. Nguoc lai viéc du thira cong sudt phan khang ciing c6 thé gay ra hién tuong dién
ap ting qua muc giy nguy co hu hong cho cac thiét bi trong hé théng. Trong bdi canh
ludi dién hién nay, khi ty trong ngudn ning luong tai tao ngay cang ting cao, dic tinh
ctia cac bo nghich luu (inverter) 1a khong phét hodc gi6i han cong suit phan khang. Vi
thé khién cho viéc diéu tiét cong sudt phan khang tré nén phuec tap. O nudc ta, c6 nhiéu

ving c6 tiém ning phat trién ning lwong tai tao 1on nhu Ty Nguyén, Ninh Thuan, Binh
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Thuan,... dang c6 xu hudng phat trién ngudn tai tao manh mé nhung co s ha ting
truyén tai va kha ning bu cong suat phan khang con han ché. Vi viy, viéc ting cuong
bu cong suit phan khang 1a hét sirc cp thiét dé nang cao do dang tin cdy cung cép dién
cho hé thdng.

Pé thuc hién, ta c6 thé dé xuit mot sd cach nhu lép dat cac tu bu ngang va cac tu bu
doc cho cac tuyén duong day dai dé tranh hién tuong sut ap do ton that dién ap; st dung
cac khang bu dé hip thu cong suit phan khang trén luéi khi phu tai thip dé tranh hién
tugng ting qua mirc dién ap gy hu hong cho cac thiét bi trén ludi; trién khai dwa vao
sir dung céc thiét bi bu tinh va céc thiét bi bu c6 diéu khién tai cic nat quan trong trong
hé thdng, cac nat c6 dao dong dién ap 16n; tdi uvu hoa diéu khién dong kich tir may phat
AVR (Automatic Voltage Regulator) dé diéu khién dong kich tir gitip thu va phat cong
suat phan khang linh hoat. Ngoai ra c6 thé xdy dung mo hinh bu cong suat phan khang
theo thoi gian thuc, ing dung tri tu€ nhan tao dé du bao mirc bu cong suét phan khang
can thiét. Cac bién phap gitip 6n dinh dién 4p & ca ché d6 van hanh binh thudng va khi
o su ¢, tao diéu kién thuan loi dé dua nang lugng tai tao 1én lud1 ma khong gay mét
6n dinh.

4.4.2.2. Ung dung ludi dién théng minh

Trong boi canh hé thong dién dang ddi mat voi nhidu khé khan nhur:

e Céc ngudn ning luong tai tao ngay cang phat trién nhanh chong

e Sy bung nd cua ngudn dién phan tan

e Hé thong truyén tai trai dai lam ting ton that cong suat, nguy co mat on dinh hé

thong

e Cam két giam phat thai, tiét kiém ning luong cliing vdi cac yéu cau van hanh linh

hoat.

Trong khi d6, luéi dién truyén thong hién nay van hanh mot cach thiéu linh hoat, kha
nang giam sat va diéu khién han ché, kho tich hop véi cac ngudn nang luong tai tao, ton
that dién nang con cao va kha nang phat hién nhanh cac diém sy c¢b con han ché va khic
phuc sau su ¢d con yéu. Cung véi nhitng kho khin trén, luéi dién théng minh 13 mot xu
thé tat yéu giup nang cao hiéu qua van hanh va ting cuong do tin ciy cung cap dién.

M6 hinh luéi dién thong minh bao gom:

e Céc thiét bi cam bién va déng cat thong minh
e He¢ théng SCADA/EMS/DMS nang cao
e Céc hé théng luu trir ning luong

e Co s6 ha ting truyén théng va cong nghé thong tin
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e Hg¢ thdng do luong va giam sat
e Bao mat hé théng
e Kétndi v6i khach hang

Ludi dién thong minh 1a mé hinh dugc tich hop cong nghé do luong, truyén thong
phan tich dit liéu, diéu khién tu dong vio toan bo quy trinh tir khau phat dién, truyén tai,
phan phdi dén cac ho tiéu thy. Piéu nay cho phép ludi dién c6 thong tin diéu khién hai
chiéu gitra cac nha may, ludi va ho tiéu thu. Céc thiét bi trong ludi c6 kha niang thu thap
dir liéu theo thoi gian thuc, tir d6 cho phép cac trung tdm diéu d6 hodc cac trung tim
diéu khién c6 thé theo ddi va dua ra quyét dinh chinh xac, kip thoi trong van hanh va xi
i sy ¢b, giup phan tng linh hoat voi bat ki cac sy ¢b xay ra trén ludi. Kha ning tu dong
trong viéc phat hién va co 1ap sy c¢d nhanh chong 1a mdt trong nhiing g1 ich ndi bat cta
ludi dién théng minh. Thay vi can thoi gian dé xac dinh nguyén nhan sy ¢6 roi xur 1y tha
cong gay mat dién rong thi c6 thé sir dung cac thiét bi dong cat thong minh c6 1ap ving
su ¢, gop phan dam bao cung cap dién lién tuc cho cac khu vuc l1an can. Ngoai ra, nhd
vao hé thong do luong va giam sat, phan tich dir lidu giup sém phét hién duoc cac hién
tugng bat thudng xay ra trén ludi tir 46 nhanh chéng dua ra cac bién phap xir 1y, sém
ngan chin mét dién. O nudc ta, hién nay ning lugng tai tao ngay cang phd bién, ludi
dién thong minh c6 thé du bao ning luong phat I1én, gidm sat san lugng dién dau vao
d6ng thoi két hop véi cac bo luu trir nang luong phong khi diéu kién thoi tiét thay doi
1am mét cong suat dot ngdt gay mat on dinh cho ludi.

Thuc té hién nay, nganh dién da va dang trién khai cu thé nhu da xay dung cac trung
tam diéu khién tir xa, mé rong pham vi tu dong hoa tram bién ap khong ngudi truc, lap
dit cac thiét bi do dém tir xa giup quan 1y tiéu thu dién cua ho tiéu thu. Tuy nhién, viéc
trién khai lu6i dién thong minh van con nhiéu thach thitc nhu phan 16n luéi dién van
con lac hau khong thé trién khai cac thiét bi thong minh, chi phi dau tu cao. Vi vay, trudc
hét can trién khai ludi dién thong minh & nhitng khu tap trung phu tai 16n va quan trong,
khu vuc phat trién manh vé nang luong téi tao hoic nhitng khu vuc thudng xuyén xay
ra cac sy ¢6 nham t6i wu van hanh hé thong va dam bao nang cao do dang tin cdy cung
cap dién. Pay 1a nén tang dé phat trién cic mo hinh ludi dién trong tuong lai, huéng tGi
xay dung nén kinh té xanh va phat trién bén viing.

4.4.2.3. Ung dung hé thong leu triv nang lwong

Trong bdi canh hién tai, khi ti trong nang luong tai tao trong hé théng ngay cang cao,
cac nguén nang lugng téi tao c6 dac tinh dao dong, khong 6n dinh 1am cho hé théng kho
can béng cung — cau theo thoi gian thyc. Trong mét hé théng dién, viéc dam bao can

béng gilta cung — cau phai lién tuc. V61 mot hé théng dién ti trong nang luong tai tao
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ngay cang cao thi viéc can bang chi thong qua viéc diéu chinh cong suét cac ngudn phat
s& gy ra mot s6 kho khin do cic ngudn ning luong tai tao nhu mit troi chi ¢ vao ban
ngay va phu thudc vao thoi tiét hay dién gi6 ciing phai phu thudc vao thoi tiét. Vi vy
mot trong nhiing gidi phap quan trong trong xu hudng hién dai héa ludi dién 1a tng dung
cac hé thong luu trir ning lwong. Hé théng tich trit ning lvong déng vai trd quan trong
giup:

e Tich trit nang luong lic hé thdng thira ngudn va phat dién trd lai 1én luéi khi hé

thong thiéu ngudn hodc phu tai 16n

e HO trg 6n dinh tan s va dién ap

e Ting kha ning diéu do ngudn ning luong tai tao va giam ap luc cho ludi truyén

tai.

Hién nay, nuéc ta dang thtr nghiém mét sé du 4n pin luu trir (BESS) quy mé nho tai
cac khu cong nghép, cac trung tam thuong mai hay cac khu vuc ¢6 nhiéu ngudn ning
luong tai tao hay cong trinh thity dién tich ning Bac Ai da dugc phé duyét, cac du an
duogc ky vong s& nang cao d6 6n dinh cho ludi dién. Tuy nhién, c6 nhitng kho khin nhu
chi phi dau tu cao, ludi dién con han ché hay thiéu co ché thi truong dé huy dong tra
cong cho cac dich vu luu trit,... Vi vay trong thoi gian tdi cin phai dua ra cac giai phap
nham khic phuc nhu:

e Daiy nhanh tién d6 dau tu cac dy an thuy dién tich nang 16n

e Pay manh nghién ctru va thir nghiém tich hop hé théng pin luu trir cic quy mod

khac nhau vao ludi dién

e Xay dung co ché thi trudng hop 1y dé khuyén khich dau tu vao luu trit.

Viéc ung dung hé thdng luu trit nang luong 1a mot trong nhiing giai phap mang tinh
chién luge 1au dai gitp dam bao cho ludi dién van hanh linh hoat va an toan, dam bao
d6 dang tin cdy cung cip dién trong tinh hinh phét trién nhanh chéng ctia cac ngudn
nang luong tai tao. Giup cho ludi dién Viét Nam tién tGi md hinh van hanh thong minh
va bén viing trong tuong lai.

4.4.2.4. Tich hop cdc hé thong ludi dién vi mé (Micro Grid) vao hé thong

Trong bdi canh hé thong dién dang phai chiu nhiéu ap luc do su phat trién nhanh
chong ciia cic ngudn ning lugng tai tao phan tan, trong khi ludi dién chua nang cép
ddng bd dé hap thu hiéu qua ngudn ning lwong nay. Tai cac khu vuc hay xay ra thién tai
su ¢d, cac trung tAm phu tai quan trong, cac trung tim dit liéu 16n hay nhitng ving bién
gi61 hai dao xa x01 viéc dam bao do dang tin cay cung cép dién 12 bat budc. Tir do, viée

nghién ciru, phat trién va tmg dung mé hinh Micro Grid duoc xem 1a mot trong nhiing
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giai phap cong nghé then chdt gitp nang cao do dang tin cdy cho hé thdng dién qudc

gia.

Micro Grid 1a mot hé théng dién phan tan, c6 kha nang hoat dong tach biét doc 1ap

hodac két n6i véi ludi dién chinh tuy theo diéu kién van hanh. Micro Grid bao gom cac

thanh phan nhu:

Cac nguén dién cuc bo

Hé théng luu trit ning luong
B6 diéu khién trung tim
Phu tai

Diém dic biét & Micro Grid chinh 12 kha ning van hanh linh hoat & ca hai ché d6 ndi

ludi hoac tach bi¢t doc 1ap. Trong ché d6 van hanh binh thuong, Micro Grid két ndi vai

lu6i chinh gitp giam tai cho ludi bang cac ngudn tai chd, giam ton that truyén tai cho

ludi va con ¢ thé phat lai nang lugng du thira 1én ludi thong qua cac bd diéu khién hai

chiéu. Khi xay ra sy c0 hoac mat dién tir ludi chinh, Micro Grid c6 kha nang tu dong co

1ap ra khoi ludi chinh, duy tri cung cap dién cuc bd tranh gy mat dién cho cac phu tai

quan trong, day 1a yéu t6 cuc ky quan trong gitip cung cap dién lién tuc va on dinh.

Ngoai ra, Micro Grid gitip giam thiéu tinh trang cat giam ning luong tai tao du thira.

Viéc ing dung mo hinh Micro Grid mang lai nhiing 1¢1 ich to 16n nhu:

Tang cudng viéc khai thac va hap thu nang lugng tai tao, giam phat thai CO:
Pam bao cung cap dién lién tyc cho cac phu tai quan trong trong cac tinh hudng
DPam bao an ninh ning luong tai chd, giam ap lyc 1én ludi truyén tai

Tao tién dé cho viéc hinh thanh d6 thi théng minh va phat trién kinh té

Khuyén khich tu chl nang lwong & cac x3 ving cao, bién gidi,...

Nang cao do dang tin cdy va kha ning chong chiu cia hé thong dién trude nhirng
thién tai hay bién d6i khi hau.

Bén canh d0, viéc trién khai va ing dung mé hinh Micro Grid & nudc ta con nhi¢u
kho khan nhu:

Chi phi dau tu ban dau cao

Céc tiéu chuan dau ndi va van hanh, cac tiéu chuan k¥ thuat va co sé ha tﬁng diéu
khién con han ché

Thiéu cac co ché vé thi truong dién trong vi¢c tham gia thi truong va cac dich vy

phu tro.

Qua d6, can xay dung cac co ché khuyén khich tai chinh, hd trg ddu tu va ban hanh

cac ti€u chuan, co ché vé thi truong. Vi xu thé phat trién manh cadc nguén nang lugng

tai tao phan tan nhu hién nay cung véi viéc ddm bdo van hanh linh hoat va dang dang
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tin cdy cho hé thdng thi Micro Grid 14 xu hudng tat yéu, mot phan khong thé thiéu trong
tuong lai. Gop phan ning cao do dang tin cdy dic biét trong thoi ky chuyén dich ning

lwong hudng téi mot luéi dién thong minh va phat trién bén vig.

4.4.3. Gidi phdp vé vin hanh va qudn Iy phu tdi

Trong bdi canh hé théng dién dang dung trude nhiéu thach thirc 16n vé can bang
cung ciu, dam bao van hanh 6n dinh va dap tng tiéu chi phat trién bén viing, viéc nang
cao do dang tin cdy cung cap dién khong chi phu thudc vao viéc dau tu phat trién ngudn
dién hay ludi truyén tai ma con doi hoi phai co cac giai phap van hanh linh hoat va tbi
vu héa hé thong hién hitu, trong d6 nhém giai phéap lién quan dén van hanh hé théng va
quan 1y phu tai dong vai tro hét strc quan trong. Viéc diéu do, kiém soat ngudn — tai theo
thoi gian thuc 13 yéu td quan trong nhét dé giit cho luéi on dinh tan sb, dién ap va giup
cho hé thng linh hoat hon trong viéc st 1y cac sy ¢d bat ngd hay nhitng thay d6i 16n
d6i v6i phu tai. Cac ngudn ning luong tai tao ngdy cang chiém ti trong 16n va phat trién
manh ddng thoi phu tai cling ngdy cang phat trién nhanh chéng thi can c6 mot sb giai
phap dé van hanh hiéu qua va kiém so4t phu tai 13 diéu cap bach.

Thuyc té hién nay, ludi dién Viét Nam hoat dong theo mo hinh diéu do tap trung, kha
nang du bao phu tai con nhiéu han ché gy kho khan cho cong tac van hanh va lam ting
nguy co qua tai dan dén viéc phai lién tuc cat dién. Sy mat can doi gifta phat va tiéu thu
khong chi gy lang phi ngudn lyc ma con lam giam hiéu qua, tiém an cac rui ro cho hé
théng. Qua do, viéc diéu phdi cong suit tir phia ngudn 1an phia tai hét stc quan trong.
Hé théng can duoc van hanh linh hoat, cic ngudn c6 thé nhanh chéng thay d6i cong sut
theo yéu cau diéu do va phu tai co thé cha dong diéu chinh nhu ciu tiéu thu theo tinh
hinh hé thong.

4.4.3.1. Piéu chinh phy tai Demand Response (DR)

Demand Response 1a mot gidi phdp van hanh hién dai, trong do cac khach hang tiéu
thu dién duoc khuyén khich diéu chinh mire d6 tiéu thy dién trong mot khoang thoi gian
nhét dinh. Viéc diéu chinh co thé 1a cét gidm tiéu thy, tri hoan nhu clu st dung hoac
chuyén sang dung cac ngudn dy phong tai chd, qua d6 gitip hé théng co thé tiét kiém chi
phi van hanh va duy tri 6n dinh hé thong. Khong giéng nhu viéc diéu chinh truyén thong
mang tinh thy dong, DR linh hoat hon theo thoi gian thyc. Cuing v6i d6, DR gin lién véi
céc chinh sach khuyén khich kinh té cho khach hang.

Muc tiéu chinh cta DR 13 nang cao do dang tin cdy hé thong va kha ning diéu do
linh hoat thong qua sy chu dong, thay doi linh hoat theo thoi gian thuc cta phu tai. Cac
loi ich ndi bat ctia DR nhur:
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e Giam ap luc cung cép dién trong gio cao diém

e Tang tinh linh hoat trong vi¢c van hanh h¢ théng

e Giam 4p lyc cho hé thong truyén tai

e HO{ tro tich hop ning lugng tai tao

e Chu dong viéc quan 1y tiéu thy va tiét kiém chi phi

e Taonén tang cho thi truong dién canh tranh.
Céc hinh thirc pho bién cua DR dang dugc trién khai bao gdm:

e Demand Response theo gia 13 hinh thirc khach hang thay doi muc tiéu thy dira
trén co ché bién dong gia dién theo thoi gian. Cac co ché gia bao gom 4p dung gia dién
khac nhau vao cac khung gio trong ngay, gia dién thay doi lién tuc theo thi trudng va ap
dung gia dién cao hon trong nhitng khung gio cao diém. Qua d6 giup ting hiéu qua thi
truong, cat dinh phu tai va khuyén khich sir dung dién trong khung gio thap diém.

e Demand Response theo khuyén nghi 14 hinh thirc khach hang s& nhan duoc mot
khoan hd tro tai chinh néu cam két giam ti€u thu theo yéu cau tir cac don vi diéu do. Cac
co ché bao gom viéc thoa thuan giita bén ban dién va khach hang sir dung vé viéc giam
tiéu thu khi can thiét, diéu khién phu tai qua tin hiéu tir cdc nha cung cap. Qua dé giup
tang tinh chu dong trong van hanh linh hoat hé théng va khuyén khich cac ho tiéu thu
tham gia vao van hanh hé théng.

e Demand Response khén cép 1a hinh thirc dugc st dung khi h¢ théng ddi mat vai
nguy co mat 6n dinh nén viéc cit giam phu tai thudng 1a bat budc hay ciing c6 thé 1a cat
giam c6 kiém soét qua 1énh cua diéu 6. Demand Response khan cip thuong di kém véi
cac co ché boi thudng ton tht cho cit giam cong suat va wu tién khoi phuc phu tai.

Hién nay, DR ¢ nudc ta vin dang thir nghiém v6i mot s phu tai cong nghiép 16m,
cac khach hang dong y giam tiéu thu trong gio cao diém hodc khi hé thong kho khin dé
nhan lai cac uu dai vé gia hay cac chinh sach hd trg. Tuy nhién van con gap nhiéu kho
khan nhu thiéu co so ha tang do dém va giam sat, thiéu co ché chinh sach rd rang hay
viéc nhan thurc cua nguoi dan vé DR con han ché. Viéc trién khai DR tai nudc ta van
dang trén tinh than tu nguyén. Tuy vay, viéc trién khai DR tai nudc ta cd trién vong va
tiém nang rat 16n do nude ta khach hang cong nghiép va thuong mai chiém ti trong rat
lon. Cung véi viée phat trién ludi dién thong minh s& tao diéu kién cho viéc trién khai
DR véi quy md 16n,s& tao diéu kién cho viéc can bang cong suét trong hé thong ma co
thé tam thoi sé khong phai dau tu thém ngudn hay ha ting truyén tai. Trong thoi gian
t6i, can phai xay dung cac tiéu chuan k¥ thuat, cic co ché thi truong, nhan thic cho
khach hang, dau tu phat trién co so ha ting thong minh dé tao diéu kién tich hop DR véi

SVTH: Truong Kim Théng, Lé Vin Tién, Lé Hitu Quéc Anh GVHD: TS.Lé Hong Lam, Ths.Lé Quang Son Trang 70



Mo hinh todn ddnh gié an ninh cung cdp dién trong quy hoach dién

lué6i dién théng minh trong twong lai 1a nhitng budc di quan trong dé trién khai DR theo
quy mo 16n.
4.4.3.2. Toi wu héa chién luoc van hanh ngué‘n nang luong tdi tao

Sy phat trién cua cac ngudn ning luong tai tao di gép phan phat trién ngudn dién,
dam bao an ninh nang lugng va giam phat thai nha kinh bao vé moi truong. Tuy nhién,
dac tinh van hanh cua cac nguén nang luong tai tao 1a mot thach thirc 16n trong khau
diéu d6 va van hanh hé théng vi tinh gian doan, khong 6n dinh va phu thudc vao thoi
tiét. Cac ngudn ning luong tai tao kho c6 thé didu chinh theo ¥ mudn din dén san luong
phat ra thay d6i lién tuc. Sy gia ting dot bién cac ngudn ning luong tai tao néu khong
c6 chién luge van hanh c6 thé gay ra cac hién twong nhu qué ap, thay doi tan sd hay phai
cit giam bt cong suat phat. Do d6, viéc xay dung t6i wu cac chién luoc van hanh ngudn
nang luong tai tao 1a diéu cap thiét dé dam bao do dang tin cdy, tdi wu hiéu suat khai
thac nang lugng va hiéu qua kinh té cho hé thdng. Dé dat duwoc muc tiéu niy can phai
thuc hién cac giai phap nhu téi wu hoa viéc 1ap ké hoach phat dién, g dung Al trong
du bao san lugng nguon tai tao, két hop véi cac hé thong luu trit nang lugng va cac co
ché thi truong khuyén khich van hanh hiéu qua.

Viée du bao chinh xac san lugng phat clia cac ngudn ning luong téi tao trong thoi
gian rat ngan lam dau vao cho cong tac diéu do doi hoi phai két hop cac md hinh hoc
may két hop véi dit liéu thoi tiét va san lugng phat, theo ddi tirc thoi cac trang thai phat
clia cac ngudn dé dua ra cac 1énh diéu chinh kip thoi trong cong tac didu do. Bén canh
d6, chién lugc van hanh can phai két hop véi cac ngudn truyén théng dé thyuc hién nhanh
viéc can béng cong suét bu dép cho su thiéu 6n dinh cta céc nguén tai tao.

Viéc két hop véi cac hé thong luu trit niang luong ciing vo ciing quan trong nham hap
thu cong suat du thira va phat ra vao cac gio cao diém. Céc hé thong luu trit két hop véi
cac ngudn tai tao va hé théng didu do trung tAm gitp phat huy t6i da hiéu qua, hd tro
diéu chinh tan s va dién ap cho hé théng. Ngoai ra, viéc xay dung céc co ché chinh
sach cling rt can thiét, tao dong luc cho cac nha may ndng lugng tai tao van hanh theo
huéng co loi chung cho hé thdng. Cac nha may dugc khuyén khich tham gia giam phat
vao thoi diém hé thdng qua tai s& duoc hd tro tai chinh hay s& duoc wu tién huy dong
cong suit trong cac thoi diém khac. Qua do, sé& ting duoc tinh chu dong cua cac ngudn
tai tao, gidm ganh nang cho hé théng diéu do trung tam.

Hién nay, xu hudng nghién ctru phat trién va ing dung cac mé hinh nha may dién ao
(VPP) gitip tap hop nhiéu ngudn phan tan, cac hé thong luu trir dudi sy didu hanh qua
céc nén tang s6. VPP cho phép diéu do cong suét tap trung, du bao chinh x4c va kiém

so4t van hanh theo thoi gian thyc. Diéu nay gitip t6i wu hoa hiéu suat phat dién cua cac
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ngudn NLTT, giam tinh trang cit giam cong suit do qua tai cuc bo, ddng thoi hd tro cac
dich vu phu tro nhu diéu chinh tan sb, dién ap, can béng cong suit trong hé théng dién.
Loi ich 16n nhit ciia VPP 13 kha ning diéu phdi cong suit theo cum, két hop cac ngudn
gi6, mit trdi co chu ky khac nhau cing v6i hé thdéng luu trit, tir 6 nang cao do dang tin
cay van hanh. Ngoai ra, VPP gitip cac ngudn nho 1& — von khong du diéu kién tham gia
thi truong dién — cé thé két ndi lai véi nhau dé giao dich dién nang nhu mdt nha may
16n. Diéu nay khong chi tao ra co ché thi trudng canh tranh lanh manh ma con khuyén
khich dau tu vao ning luong tai tao & quy moé nho. Bén canh d6, khi két hop véi phu tai
diéu chinh, VPP con ting cudng tinh linh hoat cho hé théng, giup giam nhu cau dau tu
vao cac nha may dién truyén théng chi dé du phong.
4.4.3.3. Ap dung cac quy chudn van hanh cho nguon ndng lwong tdi tao

Sy phat trién manh mé& ciia cac ngudn ning lugng tai tao da tao ra nhiing thay doi
trong cau triic va van hanh hé théng dién qubc gia. Tuy nhién, véi dic tinh ctia cic ngudn
nang lugng tai tao nhu cong suat phat khong on dinh, kho du béo. Vi vy, viéc 4p dung
clia quy chuan van hanh k¥ thuat cho cac ngudn ning luong tai tao mot yéu cau cip
thiét. Day 1a co s& dé dam bao rang cic nha may dién nang lugng tai tao phai tuan thu
cac ti€u chi ky thuat nhét dinh khi hoa luéi, d@)ng thot tham gia c6 trach nhi€ém vao van

hanh hé théng dién qudc gia. Tir d6 dem lai cac loi ich nhu:

e Tang cuong kha ning tich hop vao ludi
e Dong nhit cac tiéu chuan thiét ké, két ndi va bao vé cho hé thong ning luong tai
tao

e HO tro cong tac quy hoach va diéu d6 hiéu qua
Céc quy chuan k¥ thuat dugc dé xuat van hanh cho ngudn tai tao nhu:

e Khaning hd trg dién ap: Cac ngudn tai tao can ¢ kha nang diéu khién cong suat
phan khang va hd trg diéu chinh dién ap tai diém dau nbi dic biét trong cac diéu
kién bat thuong hay khi c6 su cb xay ra, ...

e Kha ning hd tro tan s6: Cac nguén tai tao hién dai can c6 kha nang tham gia vao
diéu chinh tan s6 hé thong, thong qua cac chirc nang nhu hd trg tan s6 so cap hay
duy tri cong suat dau ra phu hop khi tan s6 1éch khoi gia tri dinh mirc, ...

e Kha ning ride-through: Day 14 kha nang duy tri két néi voi ludi dién khi xay ra
cac su b trén ludi, yéu cau cic ngudn tai tao khong dugc ngét khoi ludi khi xay
ra su ¢d ngén han ma phai tiép tuc hoat dong on dinh dé hd tro phuc hoi hé théng

dién.
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e Yéu cau vé ty 1é ngin mach (Short Circuit Ratio) tai diém ddu ndi vao luéi: Ty
1¢ ngin mach tai diém d4u ndi (SCR) la chi tiéu quan trong phan anh d6 manh
ctia ludi dién tai vi tri ddu ndi ngudn tai tao. PE dam bao tinh 6n dinh va van hanh
an toan, cac yéu cau vé SCR tdi thiéu thuong dugc dua ra,. Hién nay, mot diém
d4u ndi duge xem 1a dt manh dé két ndi nguén tai tao néu c6 SCR > 3.

e Kétndi véi cac trung tAm diéu khién: cac ngudn tai tao phai c6 kha nang két ndi,
giao tiép va tudn tha 1énh diéu khién tir cac trung tim diéu do hé thong hodc trung
tam diéu khién nha may. Piéu nay dam bao tinh dong bo, kha ning giam sat, diéu
khién tir xa va van hanh phdi hop gitra cac ngudn dién véi ludi qudc gia.

Hién nay, nuéc ta dd ban hanh céc thong tu va quy chuan vé van hanh hé théng dién
nhung can phai trién khai cic quy chuan van hanh riéng cho ngudn ning luong tai tao
trong bdi canh cac ngudn tai tao dang phat trién nhanh chéng nhu hién nay. Qua d6 giam

thiéu t6i da cac tac dong tir cac ngudn tai tao dén hé thong.
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KET LUAN

Pé tai: “M6 hinh toan danh gia an ninh cung cap dién trong quy hoach dién”.

Trong bi canh nén kinh té Viét Nam dang phat trién nhanh chéng, nhu cau tiéu thy

dién tdng cao cd v€ quy mo va chat luong. H¢ thong dién quoc gia khong chi can du

cong suat ma con phai ddm bao kha nang cung cap dién 6n dinh, lién tyc va c6 dg tin

cay cao, dac biét trong diéu kién chuyén dich nang lugng manh mé, véi ty trong ngay

cang lon cua cac nguodn nang lugng tai tao khong 6n dinh, tdc dong cua bién do6i1 khi hau,

va yéu cau cap thiét vé& giam phat thai khi nha kinh.

Do 4n da tap trung giai quyét bai toan vai cac ndi dung trong tam nhur sau:

Phén tich tong quan hé thdng dién, cic yéu t6 anh huong dén kha ning cung cip
dién bao gdm: cau tric nguodn-tai, sy phan bd theo ving mién, xu hudng phat
trién dén nam 2050,...

Mo phong va phan tich cac chi s6 dé danh gia do tin cdy cung cap dién cia hé
thong bao gdom: LOLP, LOLE, EDNS,...

Phén tich két qua va dua ra cac dé xuat nham nang cao do tin cdy cung cap dién
cho hé thong bao gom céc giai phap vé quy hoach, (g dung cong nghé va nang

cao van hanh va quan 1y phu tai.

Mot s6 han ché cua dé tai:

Do han ché vé thoi gian va dir liéu, dd an chi danh gia do tin cay dua trén mat
mo hinh tong thé ngudn va tai.

Thiéu phén tich vé kinh té va chi phi dau tu.

Vi chi dénh gia tong thé ngudn va tai nén két qua chi dé danh gia viéc ¢ du

ngudn dé cung cap nham dam bao do tin cdy hay khong.

Do an da tiép can bai toan quy hoach hé théng dién theo huong hién dai, khong chi

dimg & can bang cong suat ma con danh gia dinh luong kha ning cung cap dién thong
qua cac chi s6 do tin cay nhu LOLP, LOLE, EDNS. Du con mét sb gi61 han vé dir lieu

va md phong, do an da dat nén tang t6t cho cac nghién ctru chuyén sau hon trong danh

gia do tin cay va quy hoach phat trién hé thong dién bén viing.
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