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PHAN TiCH PO TIN CAY NHA MAY PIEN:
TU LY THUYET HAM PHAN PHOI XAC SUAT DEN UNG DUNG THUC TIEN
Lé Thi Hué
Trudong Pai hoec Sw pham ky thuit Vinh

Tom tit: Baz bao trinh bay viéc sir dung cac phwongphap xdc sudt thong ké, ddc biét la phdn phoi nhi thirc, dé d‘anh
gid cdc chi s6 dé tin cdy chinh nhw xdc sudt thiéu dién, thiéu hut cong sudt va ndng hmng hang nam. Nghzen civu cung cap
mét phirong phdp dinh heong dé wéce tinh do tin cdy ciia hé théng va t6i wu héa cdc chién lege bdo tri bang cach mé hinh
héa cdc tinh hudng van hanh trong thé gidi thue. Tdc gid ciing nhdn manh tam quan trong ciia viéc tich hop phan tich d
tin cdy dya trén xdc sudt vao giang day ky thudt, trang bi cho sinh vién cdc ky ndng phan tich va kién thire thuc té dé gidi
quyét cdc thdach thire phire tap trong hoat dong va qudn 1y hé théng dién.

Tir khéa: ham phdn phoi xdac sudt, o tin cdy, nha may dién
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Abstract: This article presents the use of statistical probability methods, particularly binomial distribution, to evaluate
key reliability indicators such as power shortage probability, capacity deficit, and annual energy shortfall. The study
provides a quantitative approach to estimating system reliability and optimizing maintenance strategies by modeling
real-world operational scenarios. The author also emphasizes the significance of integrating probability-based reliability
analysis into engineering teaching, equipping students with analytical skills and practical knowledge to address complex

challenges in power system operations and management.
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I. DAT VAN PE

Giang day xac suat thong ké trong nganh dién
dong vai tro quan trong trong viéc xdy dung nén
tang kién thte cho sinh vién va cac k¥ su twong
lai, giup ho hiéu va ap dung cac phu:ong phap
phan tich khoa hoc dé g1a1 quyét cac van dé phuc
tap va khong chic chin lién quan dén hé thong
dién. Trong nganh dié€n, cac yéu t6 nhu sy ¢d thiét
bi, bién dong tai cling nhu anh hudng cua diéu
kién thoi tiét déu mang tinh ngau nhién va kho dy
doén. Do do, viéc trang bi cho sinh vién cac cong
cu va kién thire vé xac suét thdng ké 1a can thiét dé
ho ¢6 thé mé hinh hoéa, phén tich va du doan cac
hién tugng nay mot cach chinh xac va hi¢u qua.

Thong qua giang day xac suat thong ké, sinh
vién khong chi hoc vé cac khai niém co ban nhur
bién ngau nhién, phan phdi x4c suat, va cac dinh
1y quan trong ma con biét cach ap dung chung vao
cac bai toan thuc té trong nganh dién. Chang han,
sinh vién hoc cach st dung cac md hinh phan tich
d6 tin cay dé phan tich xac suit xay ra sy cd, danh
gia do tin cdy cung cap dién. Tir d6, sinh vién hiéu
10 hon vé cach t6i wu hoa va duy tri sy dn dinh cua
h¢ thong dién thong qua viée phan tich cac rui ro
va dé xuit cac bién phap du phong hop ly.

Giang day xéc suat théng ké con giup sinh vién
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phat trién tu duy phén bién va k¥ nang nghién
ctru, 1a nhiing yéu t6 quan trong gitp ho tu tin
d6i mat voi cac van dé phic tap trong nganh dién.
Viéc hiéu va van dung xac suét thong ké Vao cac
bai toan thuc tién gitp sinh vién chuan bi tot hon
cho cong viéc sau nay, dong gop tich cuc vao viéc
dam bao an toan, hi€u qua va do tin cdy cia h¢
thong dién trong thuc té.

Bai viét tap trung vao viéc nghién ciru va ap
dung ham phan phdi nhj thirc dé danh gia va phan
tich d0 tin cay cua nha may dién. Téc gia st dung
cac cong cu va phuong phap cua xac suit thong
ké d& mo hinh hoa va du doan cac tinh hudng c6
thé xay ra, tir 46 danh gia cac chi sb do tin cdy
quan trong.

IL. NOI DUNG NGHIEN CUU

2.1. Gi6i thi¢u vé phan phoi nhi thirc

Thuat ngir phan phdi nhj thirc duoc bit ngudn
tir khai trién nhi thirc Newton: (p + q)n. Tuy nhlen
phai ¢6 cac diéu kién co ban thi mot bién c¢b moi
tuan theo quy luat PPNT, d6 1a phai dép tmg bdn
tiéu chi sau [1-5]:

1.S6 lugng quan sat hodc thir nghiém la b dinh.

2. Mdi thur nghiém chi c6 2 trang thai: thanh
cong (p) hodc thét bai (q), hay: p+q=1
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3. TAt ca céc thir nghiém la ddc 1ap.

4. Tat ca cac thir nghiém phai co thanh cong
gidng hét nhau.

Nhu vy, néu thay q=1-p ta s& co xac suét co
dung k 1an thanh céng trong n 1an thir dugc tinh
theo cong thic:

P(X =k)=C,p*(1-p)" (1)

Ky vong: E=np (2)

2.2. Bai toan tinh xac suit thiéu cong suit
nha may dién

Vi du 1. Mot nha may dién co 2 t6 may phat, t6
may 1 c6 cong suat 100 MW va xéac suat hong hoc
1a q1=0,01 MW, t6 méy 2 c6 cong suat 150 MW
va xac suat hong hoc 1a q2= 0,02 MW. Lap bang

thé hién kha ning san xuit ctia nha may dién.

Giai

Nha méy c6 thé c6 4 trang thai nhu sau:

1- C4 2 may déu hoat dong.

2- May 1 héng va may 2 hoat dong.

3- May 2 hong va may 1 hoat dong.

4- C4 2 may déu hong.

Xét trang thai 1: sir dung cong thirc phan phdi
nhj thirc tinh x4c sut trang thai 1 1a:

pu=pr.p2 = (1- p1).(1- q2) = 0,99.0,98=0,9702

Xét trang thai 2: to may 1 hong, x4c suét trang
thai 2 la:

pee= qi.p2 = qi.(1- q2) = 0,01.0,98=0,0098

Tinh toan tuong tu ta c6 bang trang thai

Bang 1. Xéc suét trang thai nha may dién vi du 1.

Trang thai Cong suit phat, MW | Cong suit giam, MW Xéc sut
1 250 0 0,9702
2 150 100 0,0098
3 100 150 0,0198
4 0 0 0,0002
1,0000

Vi du 2. Véi s6 lidu nguon nhu vi du 1, biét d0 thi phu tai thé hién trén hinh 1. Xac dinh xéc suét thiéu hut
cong suat cia nha may.
P (MW)
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Hinh 1. D4 thi phu tai vi dy 2.
Tir d6 thi phu t,éi xac dinh dugc thoi gian tuong T=8760 h 14 sd gio 1am viéc trong 1 nim
ung cua cong sué}t phat ¢ trang thai ti, tLr do x§ic (24.365=8’760)’ ’
dinh dugc xac suat trang thai khi cong suat nguén Xéc suat thiéu hut cong suat tinh theo:

. P =D (PF < Pt)'pFi Q)
K&t qua tinh toédn trinh bay trong bang 2.

khong dap tng duoc tai (Pr<P0): p (P, < P)= %t 3)

Béang 2. Xac suét trang thai nha may dién vi du 2

Trang thai PF, MW pFi ti(h) pi(PF<PY) =pFi.II));(llI:F<P )
1 250 0,9702 0 0 0
2 150 0,0098 3940 0,45 0,00441
3 100 0,0198 8760 1 0,0198
4 0 0,0002 8760 1 0,0002
0,02441
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Vay xdc suat thiéu hut cong suat cua nha may tiéu do tin cdy nha may:

dién la: 0,02441.

Vi du 3. Mot nha may dién co 3 t6 may phat,
cong sudt va xac sudt hong hoc cho trong bang 3,
biéu d6 phu tai cho trong bang 4. Xac dinh cac chi

- Xéc suat thiéu hut cong suat nguon,
- Cong suat thiéu hut,
- bi¢n nang thiéu hyt trong nam.

Bang 3. Dit liéu vé cac to may phat dién

T6 may PF, MW q
1 100 0,01
2 150 0,025
3 200 0,02
Béng 4. Bi¢u do phu tai nha may dién.
Pt, MW 450 350 300 250 200 <150
t,h 0 2190 4380 6132 7008 8760
Giai: Py = 1,(350< P).p, =0,25.0,009555 = 0,0023888

S6 luong trang thai: 23=8

Nha may c6 thé c6 8 trang thai nhu sau:

1- Ca 2 may déu hoat dong.

2- May 1 hong va may 2 hoat dong.

3- May 2 hong va may 1 hoat dong.

4- Ca 2 may déu hong.

Xét trang thai 1: 3 to may déu lam viéc tot.

pFl= pl.p2.p3 = (1- ql).(1- g2).(1- g3) =
0,945945

Xéc suat phu tai dat 450 MW 13 0 gid, vay xéac
suat cong suat phat dién nho hon phu tai:

0

t.
pi(450<3):7'=%=0

Xét trang thai 2: to may 1 hong, 2 t6 may kia
1am viéc tot, tong cong suat phat dién 1a 350 MW,
sut gidm 100 MW.

pr= qi.p2.ps = ql.(l‘ qz).(l- qs) =0,009555

Xac suét phu tai dat 350 MW 1a 2190 gid, vay
x4c suat cong suat phat dién nho hon phu tai:
(2190

P2(350<P) =3 =60

Xéc sudt thiéu hut cong suét & trang thai 2:

=0,25
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Cong sudt thiéu hut:
Puw=pu2.Pa= 0,0023888.100 = 0,23888 (MW)
Trong d6: 1- T6 may & trang théi tot, 0- T

may bi sy cd.

Xéc sudt thiéu hut cong suét: pu = 0,0289208.

Ning luong thiéu hut:

Aw=Pu.T =5,0437.8760 = 44182.812 (MWh)

Nhu vay, viéc Gmg dung phan phdi nhi thirc
gitip phan tich cac chi tiéu vé d¢ tin cdy cta nha
may dién nhu xac suat thiéu hut cong suit ngudn,
cong suat thiéu hut, dién nang thiéu hyt trong
nam. D6 13 co s¢ dé cac nha quan 1y, van hanh co
nhitng bién phap phu hop dé cai thién do tin cay
nhu nang cao chat lugng bao tri, sira chita dé giam
nguy co xdy ra su c¢d, nang cap thiét bi, itmg dung
cac hé théng giam sat dé du bao rui ro, két ndi ludi
dé t6i uu hoa ché do van hanh.

3. KET LUAN

Xac sudt thong ké dong vai tro quan trong trong
vi€c phan tich d0 tin cdy cuia nha may dién, cung
cap cac cong cu manh mé& dé mo hinh héa va du
doan cac tinh hudng c6 thé xay ra trong hé thong
dién. Thong qua viéc 4p dung cac ham phan phdi
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xé4c suét, dac biét la phan phéi nhi thure, chung ta
c6 thé danh gia cac chi sé do tin cdy quan trong
nhu x4c suit thiéu hut cong suit, cong suit thiéu
hut, va dién nang thiéu hut. Nhiing két qua nay
khong chi gitip cac nha quan 1y va van hanh hiéu
o hon vé rii ro ma con hd trg trong viéc lap Kké
hoach bao tri, giam thiéu su ¢, va nang cao hi¢u
sut van hanh ctia nha may dién. Viéc ing dung Iy

thuyét xac sudt vao thuc tién khong chi giup sinh
vién va k¥ su twong lai ndm ving kién thirc co ban
ma con phat trién k§ ning phan tich va giai quyét
van dé trong cac tinh huéng phuc tap. Gop phan
dam bao sy 6n dinh va do tin cay cua hé théng
dién, tr d6 nang cao hi¢u qua va an toan trong san
xuét va cung cip dién.
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