PHAN THU HAI

PO TIN CAY CUNG CAP BIEN

Ngoai rhting dinh nghia va nhung khii ni¢m co bin vé ly thuydt d6 tin cay mang
tinh dp dung chung doi vai cic hé co ban chit vat ly khac nhau, trong phﬁn nay da trinh
iy mot 56 phuong phap danh gia do rin cay cua he cang cap ﬁxen ¢ ciu tric khic nhau.

Nhing bién phap nang cao d6 tin ciy ducc nghicn cuu theo quan diem t6i uu vé du
tri Vi sach quc van hinh.

Nmng khai niém vé qua trinh ngau nhién Markor dwoc su dung dé mo hinh héa
trong viée ddph gin vio Jidu khién cac dic tink cuu he theo khia canh tin cay.

M&i quan hé gida cic mat hanh vi tin cay va chit luong dién nang budc diu duoc
o td nho quan diém ly thuyde thomg un va dinh nghia v& him chat luong dién nang khi
dam bdo cuag cap dién,

CHUONG 9

NHUNG DINH NGHIA VA KHAI NIEM
CO BAN VE DO TIN CAY

1. M& PAU

Bo tin coy dd o thanh chi tiéa then ¢h8t trong su phat tnen ky thuai.
dac biél Liong nhung nim gin day khi xuiil hién nhing hé co ciu tric phuc tap
nhim hoan lh nh nhiting chre nang quan trouy trong cic linh vuwe cong nghiép.
khac nlhav. ' o

Bo tin cay cua phan (e holic ¢ia hé thuong duoe ddnh gia mél cach dinh
‘wong dua leén hai y€u 6 co ban @ tinh lam viée an toan va tinh sira chiva duoec.

O day phiin tr duec hiéu rong réi, ¢ thé 1a mot linh kién, mot thigt bi v.v.
ma 4o tin ¢y did cho lrrde hofic xic dinh dia trén nhiing 8 lieu thing ké. Hé
la tap ho'p che ph&in (0 mi thuong dd bigt mdi lién hé (ciu lnuc) gitra (,hung Do
Ain ey clia he duge xic dinh theo dé tin ciy cla cie phn . :

Tinh lam viéc an toan ciia phin t (hé hién kha nidng hoan thanh chirc ning
quy dinh (rong diéu kiéu hinh thwéong, Khi nghién cru tinh chit nay thwong
quan taim d€n cac dic tmng 86 nhw cwong dé su ¢@, xac suat dé hé lam v1éc tron}/
khoang thoi glan quy dlnh . _ / 3
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Tidh sia. chu-a duoc cﬁa ph3n t& thé hmn h6‘1 Kha nﬁng ngﬁn ngﬂra, phat
hién va Logi trir s ¢8 nho sich lwge tu sta dmh ky hodc ‘sira chita ,phuc hoi khi
x&y ra sir c8. Khi nghién ciru tinh chriit ndy throng quan t4m d€n cic dic trung.
st nhlr t,hm gi*n trung binh B&ra chira su ¢4, xéc suiit d& stra chita xong su cd,
trong khoang thei gian quy dinh... :

Bé tin cay bao gom hang loal cac vin a8 vi I thuyét ‘va, thue t’é nhim
nghién cirn nguyén nhin va quy ludt cda sy cd, nhu'ng phirong phéap tihh toén \/zzi
bién pha}a nang cao d9 tin cyy. Nhirng vén d¢ nay lién quan dén cic khia canh
v€ cu tric h¢, cong nghe che tao va sach lwoc quén 1y h¢. Ngoai ra khi [a chon
do tin cay Lt.a.,he pheu quan tam dén banh vi kioh € dé dat dwoc Idl glm t3i wu
tdng the. = ‘ y

Su ¢8 xiy ra d'61~V()'l hé 12 mof su kién ngﬁu rthién, efing nhir khodng théi.
gmn Lé 43m viée, khodng 1hoi gian cin thidt ds stra chita sur ¢ v.v. d8u la nhitng
dai lrong nglu nhién, Vi wdy mé hinh toan hoc nhiim danb gi4 dinh lwong d¢
1in cdy duwa trén nén lang chia I thuy®t xa¢ sudt. :

Ly thuyg&t dé tm cay thudc nganh khoahoc tre v&i nhiing buoéc di dau tién

vao nlriing nidm 50 ctda thé ki nay va hlén nay phat tr:én theo n}rung hu'(‘mg chit
yéu sau day: :

1. N’gméﬂ cun co so toén hoc vé a6 tm~cav. nhim dwa ra quy luat va
nhirng tinh toan dinh lwgng vé do tin cay Bay la hwéng xuét pbat dé tao nén
khoa hoc v&.dé tin-cdy. : \ \

2 Nghién ctru- théng ké v& d6 tin cay, nhiim thu th&p xir 1i' 88 liéu va dua
ra nhirng dde¢ tryng théng ké ve nbu'ng chi lieu d§ Ain cdy, Dua trén tinh_ chat
‘dam dong cta s6 liéu thEng ké, nhim dua ra nhirng y&u t8 4oh hudng dén nhung
chi uéu co ban v& d¢ tin ciy.

a9 Nghxén ctta ban chif vit 1 vE @6 tin cay, nham kh&o sét nguyém nhén
cha sw ¢, hién tuong gix c6i, ditu kiéh moi- trwémg, d6 bén vat ligu, v.v. &nh
hudng d’én d6 tin ciy trong cic qua trinh vat li va héa hoc khacenhau.

4. Ngm‘u ba hudng chi y&u trén day, & mdi ngarth ky thuit déa xay du'ng
‘nhitng co s& v& 1rng dung li thuy&t d¢ tin edy, trong d6 st dur} nhitug phuwong
phap higu luc dé tinh toan/eung nhirng bién phip hep ly nhdm néng cao do tin
cay cla céc hé k¥ ‘thuat.

Nghién ciru dé tin cay cung cﬁp dién chinh 14 mt)t [inh wye rng dung
néu trén. “» N

bé tid céy cung cdp-dién la_mot chi tiéu chﬁt lu‘o-'ng quan trong ctia hé:
thdpg dién. Mo ta, dén gia vi diéu ﬁuqn mit hanh vi d6 12 mét - lrong nhung‘.
nhiém yu chii y&u khi thigt k¥ Vi khién hé thdng dlen‘ o

Pé& chuln bicho nbiing Lhu'orng,jau duér day trmh bay nhung dlnh .nghia’
\va kHai mém co bin vB do tip ciy. -

+f
9.2, DINH NGHIA DO TIN/cAy

Viéc sir dung khai niém 4o tin cdly !rong tinh todn ki thyat Chl\C(') ich loi
khi né duo‘c danh gia mot cﬁch dinh l/uvo'ng theo dinh nghia. sau \
4 Bﬁ tin edy.P.(t) cia ph‘:in tir (hodic ¢tia hé) 1a xic suﬁt d@ trong su‘&t/khoamg_
thc‘rl gmn khio sit ¢, phin ti do van hanh an-todn. = - _ _

§ \
>
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-P(t)-dugc dinh nghia. nhé' bidu thitc sau : .!_' § ;
NP =P1¢>r1

‘chx 15n*g ph‘xin tr muén vé’m himh an’ to:’m trong khoahg iﬂu giﬂ_ .
khong lon horn gia-lri quy‘dinh 7.;° XA

, Gid tri Lua 1 du-orc;xac diph lhﬁng k& theo' dam dong’ e{tc.-phhn t&
chidy, dai thot gzan van hanh, d61a khodng thei gian tir khi bitt.diu vﬁ.‘ .'
‘théi dim xay ra sw cd. Vi sir cf khOng ;udt. hxén m@t céch lﬁt d‘inh n&n
dai lvdgng ngaun nhién. ' . | e R
B]é’Eu thue (9-1) ciing nt’n lﬁpg phun tr chl v.;m hénh an toén vﬁ'l, )
- sudit: ndo 46 (0 < P <C 1) trong sudt khoéng thoi gian . Khi bt dﬁu w¥an
nghia la. & thorl’dlém f=== 0, phiin tir bao gid ciing 1am vide 181, vi véy viﬁt{
P(0) = 1. Nguo'c lai th&i gian cig keo dai, kb niing vén hanh’ ari todn ciiay
ti cang giam di va khi t — o, theo .quy luﬁt phat trién cia vat ch:ﬁ’; tr_.
déng tan pha cta théi gian, phEt diph- phﬁn tlr s€ hwhong, nghla la P(oq .
Nhu v.@y trong khodng 'thét gian lam ;viéc t gia tr d@ tin cay cua ‘Dphﬁn-_-‘
- d6ng. gitta -hai cgn 1 va 0, - i
~ .| Khi pghién ctru 46 tin ciy; céc phk,ﬂ ur thu'oqg chxa thimh ha: loal ;
hoi va khong phuc hdi. - !
Bi‘h voi phau tlr khOng phud héi, nglna ;& khi su c6 pl’lﬁl l;oar bé, cl

; diu tién. 79
- D8I voi phh‘n tu- c6 ph{u. hdi ta clin xét qqé ‘trinh xév- ra sﬂ' cﬁ‘ va g

chu-a nd, vori gia thi€t, la say khi sira chua. phin t&r & trang théi nhie . maz;j e
Tmng qui trinh van hanh phip 't thwdong chi nhin mot trong ha

lhél Ié\m viéc an todn hoic su'a chira do digh ki hoﬁc su cﬁ ’) Wi

¥y o Ao
v i

9-3. NHﬂ‘.NG DONG TOl clAN LOA sU KIEN NGAU NmEN e, A0

-

stia chua xong s o8 x&y ra trong thm.. gxan va fa. cb the quan sat nhm
dong su ki¢n ngﬁu nhlén dé:lh dong sur cd va d()r)g sita chlra, i -

! : 2,(& 3

;.‘ ' Hmh%

. Dong  su B Trén tiue thoi gian whiing thbu dlém xay ra sw t ol ia
sur klén ngdu nhién va tao thanh dong su 8, d6 la tap hop céc dlég;;lq;
trén hinh 9-1. 0] nhung thori diém nay, phzm ti sy c§ dwee dera ra ‘sira chik
thay th& b&i’ phiin & méi; Thong s8 ciia dong s 8 nhur': 88 llnwlb cd
binh xdy ra trong don vl tlj(‘n gian (cucmg 6 ‘su cﬁ) j/ﬁc‘n gian trnng’ “bin
hai sy c8, cd ¥ nghla quan trong khx nghxén ctrn d() tln c&y clia ﬁh&hg p
c6 phinc hoi. :

Dbng sira thita: BYi vai phhn t c6 phl,!c h&l k,h: xiy ra st}
- mot thoi sxan nhit dinh d& phat hi¢n va loai trir, '?u ﬂ'(n ﬁblﬁ thoing
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/ . 5 —-—
h*

uﬁ'n chﬁ-a o c‘ﬁ Vi giﬁ trl nlmné khoing thc‘n g:aw nﬁy phu thuéc vho rat nthu
Yg'l tg ta 'khéng bi t ro quy luit nhr mtc do sw ‘¢, frinh: do ngudi sira chita,

trang thai thi€t biv.v..., do 46 dwoc xem nbw nljiing dai Itong nghu nhién.

. Vi viy shitng thék d}&m ‘hean thinh stra chita' 4 cf, as 1a tap’ hcrp €CaL
diém 1°, 2, &...'1rén hinh 9-1, tao thanh dong ska chira. ;
: Dt‘mg sm},chlra c6 ¥ nghia dio biét kh1 ngtuén cﬁ’u do’ tm c4y theo khfa
agh tu sira, bao qudn thiét bi. |
Khi tiok tofn dé lin cdy. de\don \glﬁn thudng gla thigl rlng cac déng trén
la dong t6i gidn,, -
Déng 81 gx?m frong ngﬁﬂ n}it 11 thuyét clc qu# “trinh” ngﬁu nlnén cén gm
la dong Peisson dlrng, d4°1a tap hop nhiing didm ngﬁu nhidn irén truc thof gian
,(hoﬁc khéng glan) mi xic suﬁl x4y ra du'orc tﬁnh theo céng thirc Pofbson sau day :
12 o 25 : , J .
3 5. . Pk(t) x S.M):"! M S A (9- 2)
'trong dé Pk(t) la xéc s;tﬁt dE trong khoﬁng thei gmn txéy T8 dung k sw klén &
day hjéu la & su cd. : |
A la cadng do s ¢, con hléu T4 36 Iin sw,c6 x&y ra trong don vi thbu gian.

‘Nhitng tinh chét cia.théng s8 4 s khdo sat chi tlét & muc sau.

'Dong: 18i glﬁn c6 nblmg tinh chit sau B i
1. Tinh chéit dirng 14 tinh chdt clia ddng sy kién ngﬁu nhién m2 xdc suft

~ ‘xu#t hién cac su k:éugkhcmg phu thuge vao gﬁc thén gian khdo -sit. Theo. tinh-chét

ndy gia tri xdc sudt Py(l) & bitu 1%1rc (9-2) chi’-1a ham ¢ha t'va k mj khong phu.
thudc vio théi difm bﬁt dbu kho g théi g:an 1, hoﬁc khi dé gia trl cudng 46
swr ¢8 A = const. v

'I‘hu-c (€ §nan St trong hé théng ning hro'ng thay ring gii thiﬁt «dn‘rng»

¢6 the ding ddi voi: nhidu ghd trinh nglu nhién, ching han qui trinh dao déng

" dién 4p tai ¢ac mit phu 13i, tin 88 trong hé thdng dién, gid tri cuong do .suw ¢B

e

nigirng cung cép dién v.v.., nhiitng dao dong nay nhdn céc gia tr] quanh trl 36
trung Binh' hiiu.nhw Bhong ddi va-it' phw thudc vaob thoi didm &y lam gdc khéo

" gat. Tuy nh:én 56 nhirn qué trinh khOng théa mén_ gid thi&t trén, chﬁng han

gqua ;rinl* dao dfmg phu-tai 13 «khong ditng » vt gia tri lrung binh luén thay dal_-

© va thu-drng tang trudng theo m¢t nhip d¢ nao do. .

2.Tinh chiit khong hdu qud Ia tinh chdt cfia dong\su- kién ngﬁu nhiém oA
hanh vi cla qué trinh ‘khéng chiu’han qué ciia nhirng su klen da xdy ra trirdc thoi
diém kbéo sat. Theo gik thigt nay. gid trl xac’'sudl Pi(f) & bitu thirc (9-2) khong
phl; thude vao difudd xdy ta bao nhiéu s kién truoc khiibét diu tinh khodng
thtri gian ¢."Gié thiét -ndy ‘coi rﬁng qua khit ciia hé dwoc phan 4nh vio trang thai
ciia qua trinh lai thO‘l chém bét diu kbio sat, Dnghia la 'a& don gidn cho mod hinh
tinh todn ta coi cdc sur.cd ddc 1ap voi- nhan holic quan niém hé khéng c6 «nhé ».
_Tmpg nhxeu truréng hop' 4@ pho, higrp voi th'u'c t€-hon ta gid thift qua trinh cé

_ hau qua ban ché, Yiéc khong, xét, dén- qua kh\r cia thiét bl saw khi st’ra clm'a xong

la s dang- gia- lhlét niy.

F e -

3. Tinh chat thir tr B tink cbﬁt cha’ dOng su . kién ngﬁu nh;en kbi tng voi

| .kho&ng ‘thiri gian &1 nhd (At —» 0) $4¢’ suft xiéty ra hai sw kién trg 1én la ¢6 the

bd qua, néi mot cach: don gian ' sy kren mo gio' cnng xRy ra mgt, éécb thu-

'tu(theomﬁochinﬂxﬁetﬁrﬂ ERT AR | o



Tinb chﬁt nay c6 thd didn td nh(’r bléu thu‘c sau i

(_‘12_1_.&%2) 0
. AL i
At — 0

e

. trong dé P (At) la xéc sudl xéy ra hai su kién tr(’r len q“ong,,__'_i-"
gian Al Tu- day thu'cxng ki hleu P

r&t ghd.

-Sir dung gi& lbxf‘t ndy trong hé.cung oﬁp dién co, the coi lé kht)n'g Illn 'j."
x4y ra hai sy ¢d tré 1én trong cing mét thei di¢m. Tuy nhién didu a6 khi
loai Lrir gia thitt trong mQt khoang thei gian--nio dé (bang ngay, thﬁngm) nﬁlﬁu‘t’i

© Lhigt bi str c6 hoﬁc thiét bj nay dang sira chita, thiét bl khéc bt sur- c6 : :-rpr_}___._-fl
" . ’ L3 ’ . . e Tl Jls g

9-4. NHUNG KHAI MEM co BANS- LR E ] 2 R e RS

- 3 i . 7 ¥ : -!-;‘I"j}!

Tip theo trinh ba\y n.bu-ng khai niém. nh&m mo 12 nhu'ng dﬁ; tr:mg d_"_ _.:‘?

lrong v& d6 lin cdy cua phiin -t D& dé ‘phin bjét, phan t dwee. (.hla ra’ 10%*;5
khoéng va co phuc hon : _ S AR AL

5 Phdn tir Ahong phuc hoi v : > E
. 1. Thei gian vdn hanh'an todn . Gz!x thidt & thoi didm ¢ n=0 ph?in tlfr*hﬁlﬁ
diiu lam viéc va d€n thoi didm t = 1'bi sy ¢8. Khodng thoi gian T dwgc goi s
théi gaan van, hanh an toan cda phin tir. Vi sy ¢ ©8 khong xay ra tHt dinh nén. 1" l'&t
mot dail hmng, ngln nbiien c6 thE co the gla tr trong khoﬁng LR )

5 ‘~ c!“ Ez

R ' | e
“q.”) ... tny nhién'¢6 khi 7 =20, nghia.Ta phan L bi Sy ci‘i‘ l&éi'“g
>+ thei khi bt ddu lam viéc. : ’fﬁ

da (ﬂé 5 Bay gi gia thigt trong khogng tho'i gmn; kh!m ,ﬁét’ 4
i . t phiin-ti xay ra sy of vai xée Suit Q(t) Kha d()‘c%l
lh% Vlé( - - w . @ A _E :;‘
‘ | "o = Pln R e |y
wh

3 . L Bz?:u thlrc (9-4) chi ra R suft A& glz’z i v nhﬁ"”
Hi'nk 9-2. ‘hon khodng thoi gian kbio sat. Vi« 1a dai legng qgﬁ_d
_ nhién lién tuc nén Q(t) con goi 12 ham phan phdi hode’:
hamvuqh ph h tac sudt va t8n. {ai ham mat 46 xéc suﬁt q(t), bidu_ difn. t,,g_’-
hiph 9-2 va goi '1a mat_ d¢ phén phdi eta thei g:an trung -binh - v;m hén.h "

toan T xdc dinh theo b;éu thire,

;L L q(t)~’-
trong do’ ‘l'h6a" mén . PRy U8

(o]

do(t) el

o

. 164.



-~ ; N

oo Bé tin cdy clia pﬁd,h i P(!) . Bén canh "ham bhan ph61 Q(t) mb 14 x4c:
sufil sy e cta phﬁn b, thu'cmg sit dung ham P(t) mo- 1A, d@ tin céy oﬁa _phiin ti-
theo dinh nghla '

Pfy=1— Q)= P['c >t; e -: (9*6)"

‘Nhu w\y P(t) la xac sufit a& phin, tt‘l vén hanh-an toan trong khoe’\ng thovi
Slan tyi & ddy co © ?t Bleu nay phit. hep vm dlnh nghm ve dq tin cﬁf &
'mgc truéec. " \ :

'Fu*bzéul thu-c (9 5) va (9 GLeo tht wét A 5t : FER ]
{ s 5 RS Ry i SN :
WA 4 Q(I) :-_ Qh)dt gt AT (9-7)
. o " b ] "-- ,l % o e ok ! ‘ # - :
/ o ! § . Y \ Y ‘ -
! gt ] : . o ? ‘ , . \‘ s |
'-45’(‘) oy B Ll e (98)

4 : \— t v . :
Tu' day thay ring Q(oo) t va P(oo) = dlEu db cung thay tren chc Ad:
th xic dinh Q(f) v P(2) & hinh 9-3 va 9-4. | %

h F

e PMBERE N T Ve
’ 1-‘—-’- ““‘-_ . & : Bt 7 of A 7_
T Py} : |
7 s B : % ..” % At
s | Q(t.ai.’ “
e eI SN e e SRR
Hmsz’)‘ ; / :-l / Hink 9-4" Sl

“

3. Tht’ﬂ giqn trang binlz lam vléc an tod'n T.T dum: dlnh nghla nthu glé
tri“trung binh céa v, dua trén.nhiing 8 li¢w théng k& v¥ © cla nhxeu phﬁn b,
: c,ung loai, nhu v%‘tv T la'ki yong toéin hoc ema T va du’(yc v151 : _

I

SRR e e ,-—-Et-:«]—* J' tq(t)dt s ST g
i 2 = : e ; : ™

/ Tu' bxéu thuc (9 9) x4¢ dinh'dwge 1 ' -‘ R

%o o~ R D e
r ks o . =L »
L e Py = — | taP(t) = - tP(2 =

f-:;' R | m—() ,'I fl_(.)_‘ '(.).,+ G S
} a ; . » ¥ x y p! ;

il [ i . k
¥ e B T o xtia 15 <
v Py dt ma rp(:),} =0 nén

f;' vl e AT . J /.‘

Ar SR R T T 4 % e ; it S oA
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el ,ra

Gui tri cla T c6 do do. b&ng dign tich giti han b0'1 du-émg WHB P(f}
truc toa d¢ trén hinh 9-4 : TR A Al

4. Cudng’ do sw 8. AM2) la mot trong nhﬁng khau niém quan troqg iri:é-‘
nghién ctu @6 tin cdy. Mot cach don gién ¢ the h,lBll A(t), n€n tho trorig d
hiing 88, la gi tri trang binh s IEn sy e8 xay ra trong ‘mot donevi t‘ho'g,
[gid, théng, nim). Nhung x(t) la ham theo thm glan sau day khéo, s{x[ ehl u. v
kbdi nitm A(t); / \/ ‘- “"’

Gia thi€t & thei didm ¢ phin t& dang lam viéc, trong khoang thfn ﬁn M‘ ggi
1i€p theo phhn 1 @6 vAn lam viéc voi xdc.sudt P(f, t 4 At). Nhw vay P(t,f + N)"i

_Eaﬁ;

la xic sudt ‘c6 didu kién (an toin trong At va ltic bét ddu cung an toén) w@.lh 2
quy tic nhiin xdc sudt co th¥ viet dwge; R
Pt 4 At) . %, iy
P, t + D)= _ (@1
( e P(t) Bt 132
: Vay xéc'sult ab trong khoing At phan it bj sfr 8 (vcn dléu knén luc 1;53, 3
diu khéo sél phin tir an toan) l1a : : % +{ WA
-—-Pt FaR P e o
", t+At)——1—P(tt+At) - P”’j‘f&) 0 2 )
Nhéan miu va t& sb" clia -bidu thuc trén voi Af va xae dmh glb‘l han klﬁ':
Al-0taco: = N LA
P(t + Aty = P(t) Py A
Q(t t+ At [ et m] ot g AL Apiie O(At)~..~--.-
. | )\ ; m_ﬂ PO.at o ORI
Ki hiéu -. ; P : 117 Tt s} *:
=y =) R . 9-1
| g W () R e
nhin duge - - - T QU E4AD ~ () AE % (9 13){

Tir biéu thire (9-13).c6 Lhé dinh- nghla )\(t) la xéc suflt cﬁa sir kién sau day: B
‘phin i khong xdy ra su &8 trudc thoi difm f, rhung s& xdy ra sy of trong | A
khoang thoi glau di nhd A ti€p. theo. Vay gia trxf)\(t) x4¢ dinh mire' do st cE !
_clia phan tir & moi thoi di€m khdo saf, P P |

- Tir bigy thu'c (9- 12) dd tin cay. cua phan tu- eH dang ¢ \ - ’i;
t X \ 3o

s - L 3 i i \i;
. * i o3 Yina ﬂ-
A ' y - : Bay 1A mot trong nh‘ﬂng ,bléu thlrc "
A e gs> quan trong cta li thuygl ¢ tin. cay dpi- ﬂr.l &
_ _ %) - phiin tir khong phuc hoi, - i
‘); ' I iy b : Mét trong nhirng linh vixe can quan
‘ N ' "/< : thm khi nghién ctru d¢ tin cay' 1§ :ﬂc dinly 'i
: Z 2 quan hé ctia cudng do sw o8 M) theo th\‘.ﬂ
B S ‘gian, nhiim 'nghién ciru co’ ch& va nhirngyén. j
2 l t8 &nh hudng dén gia tri a(t). ThEO mhjéit
#r | cleot 88 ligu thﬁng ké (hdy ring quan /hé 3\(1},
Hink 9-5 thuwéng cé dang nhu' trén hlnh 95, v

'?h
‘i R A LS .;:-..-li‘_'.._._-"'-?'\
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Tubl tho oua phﬁn tr thu-o-ng gbm ba giai doan : {0 (

\

! Glal doan T —m6 @ Thoi. ky «chay {hir». Nhitng sy ¢8 & giai doan Dy

thyreng do ch¥ tao, YAn chuyén Tuy git tri A(t) & giai doan nay cao nhung thoi
gian 'kéo dai it, luy nhién *aher ché luo va nghiém thu cé' chit lwong, gia Iri.

k(t) & giai doan uax cé the: glam nhigu. -

TI—mo 14 giai'doan st dung binh thuwong, cfing 1a giai doan chi y&u cita
i the phiin ti. C)’ th&i ky nay su ¢ theong xdy ra dot ngot, "Rzu nhién, do
ahiky nguyéy nhan 'khac nhau, vi vy lhu‘ong gia thigt i(t) == = comet hodic -
ting din & cudi giai doan.

III—md ta giaj doan lam” viéc: clia ph’én i khi dd gia c61 Khi dé nhftng'
su ¢d xay La\ngoifu nguyen nhén ngdu nhién con do tinh t&t yeu cua hlgn tuong
1hoai hoa, gia cbi. Gia tr] A(fy & giai doan nay la ham téng theo thoi gian.

O day, tong quat ¢6 thé hink duug quan hé A(t) theo théi guan ohur su
hop.thanh cda hai’ qua trinh mau thudn 1 va 2 difo ra d&i voi phin. tir (h. 9-5). .

Qua trinh 1 mo6 ta k&t qua ctia tac dong didu khién, quén 1§, chim nom phdn
tir, nho d6 cwong 4 sir ¢ gmm, kéQ dai’‘tudi tho cho phin tir. Theo quan diew
diéu khién hoc day la qué trinh’ giam d¢ bét dinh (EnLtopl) cua phan tr nheo'
téc dong di®u khién.ciia con ngudi.

Qua*trinh 2:mé ta k&t qui tac déng clia ngoai citib & ph’&n tu', din dén
cwong do swr ¢ tdng 1én; gidnt tudi tho va cudi cing 1im tan rd (ch&l) phin ti,
- Bay eiing la qua trinh a6 bdt dinb cda phin ti¥ tang Ién do nhi&u & ngoai canh
_phin ti tr& thanh khong ditu khido dwroc va khi Entropi dat cwc daj thi phﬁn tr
. tan l‘d {®inh tAt y&€n xdy ra sw c& khi { —os),,

" Trong thuc t&€ tinh toan d¢ tin cay thusng d'ung giai a@an T vei A1) =
= A = const hoic giai doan III, gid thigt A (¢) la 'j:n\nf ling (heo thoi gian. Veéi
nhirng gié thidt kbac nhau cfia X (f) 88 nhin dwoc nhiing bitu thu'c khac nhau-
v8 cac ehi tiéu dinh lwgng do tin cay.

B¢ mo ti divh lwong thoi glan tning binh 1am viéc an toan T ecia phan
tér, thwong st dupg phan phdi xdc suit.clia nd. Vin ds ¢hi yé€u la.dung dang
phan phdi ndo cho phu hop véi ban chit clia qua -irinh va dang su <8 xdy ra.
Vi t la dai lwong ngdu nhién }én tuc nén thtrcmg su' dung cacngnng pbér)"phiii
mii, phan ph6i Gama, Weéibul, chuin,

Phdn phéi mii cda théi gian trung binh T. Bay ta dang phét‘i phéh don
gidn v phd bign d2 tinh todn dd tin ciy, khi' khio sal I)lldn fir & giai doan
binh thuong, voi gna thigi A(t} = = const I\hi do tu bleu thuc (9 14) d6 Lin-
cay P(t) cia 'phiin it c6 dang: \ s

. N 7\t J ] . . #
P(t)=ce . e (9-15)

Bi€u thire (945’ con goi’la tudt mii" cia do' tin cay, noi, lén gin tri xfic
sufit lam viéc an toan clasphéin tir ludm gidm dlin’ theo thoi gian, chi tuyét ddi
tin cay~& thoi diém t = 0. ¥ y
/1 Biea thitc (2-15) cé thé nhan ti cong thie Poissan' (8-2) khi k=0, nghia.
12 xac suft dé trong khodng thod gian ¢ khéng xdy ra mdt sy o’ nz’m hoiic chinh
1a’dd tin c;iy cua phan i, kht do tir (9-2) co: : j

P =Py} = M;me ,
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Tifp theo ham s ¢ Q(f) cta phiin Ui vigk dwgo: . . ' = é e
' | E ' higl - —At e TN RS mﬁ
ANy =1—Pt) =1~"€" (@ wﬁ j
mél d9 phin phdi xéc suat s .c8- it RO . -\.‘ b ‘
E A 1 J i ; ; .l- \!. . ™ X
=21 A0 me e s o0 R S
' A AT Yo STl ) 4%
Thévi gian tr_ung binh van, hémh an tOér’i T '\a phin wr: ¥ ":" ! 'I\
, 1 | - ¥
: Tij- =% - % (9-16{
| T géy 'auy ra rﬁng khi thai gian trung,bmh vin- hanh an tofm T cua
. phdp tir-c6 phan phdi mi thi do tin cay clia’ phin hr khﬁn{, ‘phuc héi c6 dang
- , P(t)-—-—e"*‘lT ARV (9.19)
Bdi voi giai aoan bitt- ﬂﬁu gm cdi'clia’ phlin tr, clin s dung nhiing . phln
‘ ph61 khic, khi do A (¢) 12 ham tdng theo théi gian, chéng han phén pb6| chuﬁlf
(Gama, Weibul., - : r.f
% - Phan pho: chudn cia thoi gian trung binh I'. Kbi d6 ham mat’do xie, suﬁt
A v b 5=
7 e R O e i
trong d6 ¢ — do lgch quﬁn pluro-ng, cua dal ltro'ng ngiu nhién t. '.
'T +~ gi& tri trung binh ctia ¢t e 2a 001 o B s
Theo bleu thire (9+8) xdc dlnh P(t) co : { i ..- < i
‘ A Cemh el T e
: S | ' 26 . et
Py =1 ——=¢. { dt. IR IR el
() j cV2x ' . r 5% g 4
t: . poe i"'f - ;"”";’-
Co thé bLign d61 thcmh :
- " j el e Se L,
& y _— p— } ~_‘E
‘: - 2% _“ - It L
’ Tlép lheo nhan du'crc ‘; ' ' b i Ay
‘ 11 t —T % R .
P ==— — -~ ; TR v Rl by
‘ () 27 20 ( ) M VA
trong d6 S , 2 i MR
| . ’xz . -, 3 f : : \ 1 A - / « -‘
O (o) = = J.,e dxz — ham Laplace tra ban§ [& phn Iuc) khi thay dﬁ_l_ .
—T . - ) : | i ih
80 w ==’ £ \ K o R R
q ,
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Vi Q(l) la mal dé phén ph61 cna thei glan trung bmh’l‘ va khi lfmg t gm
tri q(t) glém t&i khong,”t.’hlrng td A(!) ting din"(h. 9-6). i
Phanr phoz Gama .cita ¢he qzan trung binh T. Bé thanh lap ham hat dt}
phin phdi Gama, ta khio séit h¢ gém, n phiin m viri gi& thi€t ring hé sé sir ¢§ khi
‘bl st c8\tir & phin tir & lén (1 < k< n) va cuung ds sy 8 cﬁa m01 phﬁn & la
';h&"ng 40 bﬁng 7\ 1k { ;
- f' Khi @6 theo b¥u’ lﬁuc Pomson vidl. (Tu'oc x4c sndt dé Ll ong kho.mg tl%m
: gun t hong hé My‘*m ing i pban i sy cﬁu B :

¥ (t) ¥ (Ad:)) -A,t
i

Vﬁv xac suit d& (rong khodng thori gian 1 trong he my ra qo su 8 khong \

qué k phé‘n t, nghla a do lm ciy cia hey/ . N s L
M R L BT
?\ l‘ - - A :
P‘ k(z)mz ( ) AL -
: R 4 ,
{ Tu‘ dax x:ic dinh du:crc x4c su?it su cf) cua hé then bleu tmrc sau:
' | A k=1’ j .
(A t}l “7\0': \r\
: Q(t)—w Pi{p=1— }: “ (9-22)
s h_O ; » j {

Vay mat c!é phém phén xéc su‘ét s ¢ (as he lmng khodng thm gian { ﬁu‘cr(.
xae dinh nhw sau :
'd Ak kel —lot

e S = : 4 ~(9-23 -
\ 5 ‘I( ) Q( )= —6,‘*:—1), ALk / 7 : ( T‘I :
/ 3 s b
A Hat k—1=a, vén o nguye? dlronb l
A AL =, i voi § dong, ta c6: : 5
“foll or oY i Sy - ol
' 25§ MV s
ARG ELY o= (h_) AL L (Y

; B;éu thuc (9-24) goij Ia mat do xdac suéit cia phan phdi Gama, trong 46 «
g 13- nhiing I}Ong 80 bleu th anh hu'&ng clia nguyén’ nhan gm cOl' va, ngau nhxén
dé&n xéc sudl lam. viéc clia phan L

\Tw day.-ao tin ciy cua “hé cd danp,

L]
e “'

- ,.___0 ; . A

Th(h g,lan trung binh' [am viéc an toan T cua hé dll'()‘c xac dinh theo
blé‘u tlu.rc ok T 1 "..‘ ‘

e B 1-=g+w AT ._(9-29)
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Nhir viy khi 0==0 6 T = p v tr (@28 c6: 0T o
/ Pll) 2 Silay nghia la phﬂn phdi Gama tr& v2 phﬁn '§h8' mii} vij bgiié

th] &vh hudng cia nguyén phan ng?lu nhién. Ty -'__,‘“,__-""”‘"*

Khi* e téing, tir (9-24) mal d¢ q(t) trd th&nh din d&l xu’ng nghta 13 phas
phdi Gama tré thinh phln phdi chuﬁn, khi a6 cwong do. xic auil A0 cb dgﬁf

bam ting theo lhm gian va xd¢ dinh’ theo bxéu thixe (912) S
4 o L i
b l(t) o= - ' s
y ST A () P)(t) : g
Cﬁng vi véy coi thong 88 « diic 1nrng che énh hu'orng cua nguyén nhﬁﬁfc‘
'gla 061 : b

 Phan ‘phdi- Weibull- ‘eiia thoi_gian frung binh T, Khi Aok totn, 40 tin cay.
houg nhidu trrong hiop ¢hn gia thiét cu'b'ng do “su '¢6 () khac blng 85 nga

ca & giai doan lam viéc binh thuwong cda phin tk. Khi dé theo ngoén m,gﬁ' l@ﬁgﬁ
qua trich nglu nhién thi ta clin ‘coi dong s, cd 1a khong dtrug vt c¢ thé}lﬁ&tﬂ

0 ity
difn A(t) nhir mot’ bam t3ng’ quat theo théi. g:én e 4y %:
- ] < s ¥ ¥ L,_'
' ' Mt) = ah ¢=- ' wri i
trong d6 «, l 1a nhu-ng thong 88 hing B0 fosc 46 HFL
] : ./ -I.-\:\. AR %P'.:.
i’ oY 2 ;e
~Lugt | Ham Haim sy €6+ | Hom tin cgy - cdang afcv ; ' '
phin phdt | mdt db alt) SO 17 Ik SR AR S
g t) . EL Y. J AlR) -~ N ot
i . g(t) / » : o = . .:-":‘-E&t,‘
i T : 12} 2 ’ X ; = ._‘r' "
gt) = re™ at) = 1-€™ | Py o™ | A @Bceosti | e
\ _ - 8 [
Mi BB
4 Fooirh: e
7 ; 2 AT
\ e
i g o
Gama Y
weibull
{
Chuén \
( Gauss) '
.‘\ 3 T : » 2 i t —u (L ) 1 '.'

‘Hinh 9:6. Ch 'thich Ludt 'phin phoi Gatik v Weibull e daug tm:mgt '
o Coc dac 4o b b cusg V‘a nhﬁng 813 tr; thbﬂs‘SE kl;,iq nhau. o
N M n‘h_-.--,.
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Ll 4 Tﬁ-d&y xﬁc d;nh du'o'c xic suﬁ& lhm viée ah lobn cia phﬁ&-tu' P(‘) theo
h}éu thli's: . .

' N “ .

AR o : : l
s e RN P(t)—exp3:—_’-m(f)dt } S LT e
_C. = Tlé'p Lheo xaé dini ﬁu(rc mat dé xac suﬁt q(t)»‘ B ¥
e dQ(ty: . dP(t) | —Rot®
z = e S, = )\at"' 9:30
| =4 0. =, @0
Khl o -—1 ph&n ph8i' Weibull tr& thanh phin ph8i mi
khl ri==2 hiéu thirc (9-30) EOL 1A phén phﬁl Relals 7
1-'. : 2 » . :
q(ty =217 te (9-31)

+

o Nhu-ng dﬁc txu-ng 89 nhu q/(t) Q(t) P(t’) (3 cun cac phan ph&i khic nhau

. ding d& danh gi4 d6 tin c¢jy chia phin ti dwoc trinb bay trén hinh 9-6.

B Thu'c 1€ van haoh thiy ring s cd xay ra do/nhléu niguyén nhan rit khéc
phau, ciin sir dung. l.uat phén phdi nae d6 nhim mo ta phu ho'p quy luat ngiu
- nhién ' cia thoi gian trung binh, lim viéc anfoan

T trong sudt thm gian su dung phiin ti. R 7.3(7,

. Vai muc dich dé co th st dnng phan':
phdi l&ng quat ¢on goi 1A phén ph8i dic tinh el
%, dua irén. %3 - liéu thﬁng k& va bidu difn \ &
hinh 9.7. ° 1 e

0} day g:a tluét h6 qua anh hm?rng cua
nhu'ng sir ¢ xay ra & giai -do&n I, cei nhwr thigt " ° :
bi da trdi qua giai doan chay thir. Khi @6 A(¢) | - Hink 9-7: ~
cé dang . *' :

x(t)_.,x, 1) + a(t = 1y). {2 o P e (9-32)

,( . Trong 46 ), la cwéng éo sir c6' cia pbin 4% & giai dean si dung binh '

+ tgrong, a = tga la hé s8 goc cha dwdng dic tinh da tuyén tmh héa & thou

< @ifm t >, ty; ¢, 12 thoi @i€m, tir d6 cin xét aén sir ting Lruéng cia dudng Y0
l(t) va'1(t — t;) la nhung ham don vi ro dang :

100 {0kh1t<0 | DEGA:
S 1khit >0 Y ‘
H N 0 khi ogt < i '
&5 At—h) = -
; | ( t‘) ?1km W3 i
Trong tru'dng hop 'néy P(b nhan duge trong d’ang 3 "‘ b
P(t)—*- emp% [a t 1(:) + -—(t-- tl)z l(t ! m]{ (9-33)
Hoﬁc viét du'O'c s 5 Vo A Ay st
] exp [~ Aof] khi 0 < t < fy ; v
i) P(‘) "“{exp 3~([1,t + ——(t-—tl)z ]i kh1 g (95

\ :,J' 2 N .‘ 1 iy

-

¥
i
s ¥ 4 ) | ! i
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" o TR T R
Ya il . y g e o : ."\l

90 =y 1) + at = ). 1= ) np{ [m 1(t)+—-(t~r-t1) ‘l(z--m]{
» SR | b R - : ’, i (9_3;.)

‘ lsﬁng ﬂhung bidu, thire ‘trgn déy ta nhan du:o'c phan phﬁl xac fsuﬁt f&pg
quat ciia thri gian: lrung bmh lam viéc antoan T cia phin.tir. % e
*Fiép theo xét thém mét 83 dilc tmngwé’ vé do tin cay (.ua ph‘gn ‘tu cé
phuc hgi. q i 1o - ‘ X -‘1.
. D8i voi nhirng phﬁn e néy trong théi gian sir dung, sir cd du'o'é sﬁ'a
chita va phdin to dwocphuc, hJi. Tnong, mét s§ trirong hop, d& don glan thtrorng
- gia thigt1a sau khi phuc héi phén tir cb d6 tin cay bing khi chua xay ra s
¢d d6. Nhitng k&t ludn di rut ra & muc trép d2u dung ddi-véi phdn i co ph'gc
- hoj khi xét hanh vi cia né txong khoang thoivgian dén Hin su ¢ ddn tlén,.-
- Nhung khi. ngluén ctru_hauh vi cia phin tir sau &an phue hm daﬁ tlén do; phﬁ:
- dung whirng mo’ hinh toin hoc khac.

Nhung chi tiéu eo bin vé d0 tin cAy cia phé‘n b ¢6 phuc hm Ié' ,

PP A Thing s6 clia déng sy €8, Nhirng thei didm xdy ra sw c8 va, o gxanw
stra chita su ¢§ tuong Irng déu la nhirng dai luong ngﬁu nhlén, Qé ﬂné mﬁ*la,
trén lruc thoi gtan nhw hinh. v& 9-8, / %GR : _:
‘T" ,rj. r l et ] ] \,’I.('- %’

YA ]m{bzf L . T Syt rae
J by . Pt eri: T e b RN
Hink 0:8 2 PN j'_':_:?

,‘ . Trén hiyh 9-8 Ty, Tal bleu thi cdc khodng théi gxan lam vwc\ an\ toin
cia ph3n'ti. gifra cac 1&n sy ¢8 xdy ra. - L / ' ‘;_:f;;._’

L

tor, lsg..e 12 thoi gian sia chita chc-sw-c8 twong rng. B N, -

Néu gid thidt réng xic sufit via thoi gian tr ung binh lam yiéc ‘an toanT
ciia phéh ttr ¢c6 phan ph8i mii véi cirong d¢ sw ¢ 1 = const, khi d6; ldnoang
. thoi' gxan gitra hai 1&n sw e6 Ty, Ty .. cling c6 phan phol mil va déng su- co h

tdi -gian. Vay thdng sb’ clia ddng‘su' cd la:

, \ - by .n
A(t) = A=const. -, T gy 5 3&)\
- 2. Théi gian trung binh’ gma hai s ¢6 T. T chmh 13 ky vong 1oin_ cunf’

che gia tri Ty, Taen Tn. Vi da gid thigs T mﬁm theo luat phan phé‘u ~mii nén cdr,e
-biéw thire : / oy :

* <1 ) e 5
T 'X A fad it (b-&?ﬁ
. .. RS A 5

-3, Thm gian frung bink sira chita ir ¢5 T,. T, la ky - vong toém elia klmiigi
théri gian khi 46 phin 6 & hang lhftl slra chua (do sw cB hoﬁc akp chﬁ.‘mh

‘_ d]nh kY) | | e ; KN ‘,' -,_ '_1‘1 ”?j.
T H98} P '_/_;, M Rt MR Sy 3

‘_ s Ts r__-__,__‘tﬂ + i I-:- ..s.+t.5 i R (9-33;_

. ) _,‘ ; - , -n"'-'_ . : Ay | '“_n
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x Tmng‘ do n1a's818n sy c8 sdy ra trong khoéng theri’ gian khdo sat.
iy ta = ohifng/ khodng thdi gxan dé stra chita cdc sw ¢ twong Ung.

oA pé mo t& Kanoh vicga phan t trong ‘trang thii sy ¢8 thwong st dung
nhu*ng fult phan phdi xéc suﬁl khac nhau Be don gidn co lhé dung luat mii.

47\'
I\.hl ﬂb tu-ung tr nhir d‘fl vai xéce- suft lam viéc an tedn P(t) = cia phén
4ar, o7 day 'ta co th& bidu thi xéc sudt g€ trong khodng thoi gian f phin i dang
. trang thai sy cd, nghla la stra chua chua kEt thic. Xac suﬁl do cé gia tri
CH() = e Y-/ {

- Trong do6 l:\ cu’dng dc?) cia fl()ng sira chua xong str qo ' Y
. T ddy co the xéc diuh duge x4c suﬁt dé stra chiia st k&l thuc trong
k;lioang thei gian ¢ theo bi¥u thire: , 2N by g ,
G(t) = 1 — ept g '(9~39)
va mat dﬁ phan phﬁa Xac suét c6 dang . v . g
: ‘ » 3
2P B (AN (t) L i%(tﬂ pebl ] ; gL - B0 (.9’.4()) .

: Tn-o'ng tir voi bitu thire cia T co AbE xfc dmh khodng 1h(n glah hung
bmh stra chita su ¢8 T, nho bigu lhuc 5 J :

ET } . ¥ . 3 ] .o

¢ - ‘
{ t - . o 1 . ~
A — ( —_— Y . 9.
S T.= J' Gar == Y 41.)
(! - ¥ t ) ’0 “ o 1
Nk, Phan tu- cé linh sira chu'a cao khx T, ¢6 gié tri nho, nghla la sau mot

khodng thoi. gmn ngén phin ti¥ d# c6 the khoi -phuc khi ning Tam viée.
_ 4.Hg s6 san sang K,.' K‘ dwgc dinh nghla la phan lwong thi gian [Am viéc
-~ an 1o0an t¥én todn bo lhm gian’ khao sal cua phan tr, Hé 8§ K,; dwoc mt dinh
. theo biéu thic: T g :
| ' - SR g O (Tl SR Sl KRR D A
: ‘ ' T+ T : ’
I - , | e . ‘/' ' (" =
. . K, chinh JA xfc sufit duy tri sao cho & Lhoi diém khdo sat bdt k¥, phin L&
& lrang thai lam: viéc. Trmg mot s& tai litu lha-n khad. K, con ky hléu la p va gol'
Cfa‘xac suft lam yiéc cla phdn tir. | RS
5. Ham' tin cdy cua phc‘in 1 R(t).- R(t) 1a xac suit k. trong khoéng thoi
__,ghm ¢ pldin. (& lam vigc 'an loan vOi diéu kién & thoi diém diu (! = V) cla
khoang thoi gian khao sat do, phﬁn tir cfing 44 & lmng thai lim viée. Vay H(t)
.~ 1a xAc su#it c6didu kién clm.harl sw kién': -
53 — Phin ti tin cay o 1= 0 :
- Phin tr tin ciy- trong khoang thori gian ti€p thea t.

Theo.gm thi€tsv& dong t8i gidn hai s kién nay déc lap v(n nhau \ié.y cd

th-e vigt
_ . Ve R(t) =K P(t) : s . © (9-43)
| Bﬁ; \?'m lué.t phén phfﬁ mi R(t) co dang B 3 a , |
‘ « - : 7« -~ Y Sl o e
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S 3 _ ) i redf s
t : A PeY

(1 - ———) dt = _tP_ by 0
to "ok 2 of g S 7':'

= J' p(t)dt — j'

: 0

. Vide 2. Clmng 0 su e A(1) cda phﬁn tercod dang nhu' tr&n hinh 9—1}
~dinh d6 tin'cly P(t) i .

G:éi .0 doan¢ € [0,1) ham l(t) c6 dang sau: 277 e asg T */
_ ‘ _ ‘ W) =3 = B R CRA T
® vay theo bidu thirc (9-14)-co - BT
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6‘ dogn 3 > l do tm cdy P(t) duge bn!u dxén nhu- sau ;

\ s

>

& P(t) “p} j';\(t)d.t f::: e:cp’ -.I Mt)dt + e:t:p ’ I )\(Ii)dtf

/
: ‘_1r0ne"ﬂ6._ o Ll ‘J'-"('s-'-; ‘}:th +J dt =141 7 i
& ‘ | , g .‘ AREY X v i : \.';{ : |
- Vay. : SR P(t) e B . O s A
'Tém lai T % . SREE AT
|

'P(t)\;'{ i ‘)kmggtgl |
o ' "(“"). khit > 1

-y | Prt)
b fo' 7 J T -
e Finb St 0 5L O SR Hid 9417
. Db thi bibu didn P(¥) trén H. 912 s
Xdc dinh gia .’u-; T theo bidu thirc '
: 3 A 1 45 .
+ (3t-t ) t=(lat)” LR
o F = j- P(t)dt J df 4 j‘ dt‘ ~ 0,370+ 0,135 = 0 50:1 ,
= A o F :
i i
.. Vida 3. Mi}t do phén phdi xdc sudl q(t) cia thoi, gian tmng hmh van hanh
an toan T cia phﬁn bt c6 dang\{rén hink 9-13. iy
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Gidl, Xic|dinh A (f) theo bigu thirc

il : (t) / yt 3 - s 2 ' ‘I. -'___n
; A) =1L, Vi 1.t Vot
; R 2 q A TR U B
trong do _ ! : R
P(ty=1— Q) ma Q)= jq (t) dt theo bifu thire'(9-7). o
g2 . L' ‘t.o
: - i A | t' :
; 2, 2 1 i M d‘ i— o] { :
g da o (t) oz —=—— V& L) == R S Al < B
_ Weeo s y Q) .[_i; By, i
: : . T i T
P=1—-Q{t) = ————ro i
m=1-00 = F=
‘~ 7 UL BT \
A ‘ : Me), - ]
ay x fi U o) u o

~

b6 thi blEu dxén bam 2 (t) trén hinh 9-14. Tir day thay ting khif — t; vi m'#t dO
xic suﬁl q (t) cua thoi gian lam viéc an toan T gidm o1 khéng do do6 A (tl)-—r oo.

; . CHUONG 10 3

- 4 X . :
PDANH ‘GIA DQ TIN CAY cUA SO PO cmtc CAP PIEN -

v !

10 . Kml NIEM’ CHUNG : _ - G
‘, Trong chuong nay s& khio sil nhirng chi Lidu dinh Iu'o-ng co bap d& danh‘

gia d6 tin cdy ‘cia cic so dd ndi dAy khic nhau cua hé 'cung cép dién. Cac ‘chi.
- titu' @6 thuong bao gom . xdc suit lam viée an toan P(t) cuia he trong ‘khodng:
théi gian ¢, thoi glan trung binh T giiia cac sir 8, hé 3 sdn sang K, ‘clia he, thoi
gian txung binh s@a chia. Sy 6 T, v.v. » : : |

[t klia canh, kinb € viéc tmh toan d6 tn cdy -cia IO‘ ds cung cip dlénl
nhim x4c dinh gi4 tri trung ‘binh vé lhlél hai bang ndm do ngtmg cung cap (Ilén,
phuc vo. bai loan tim phwong 4n cung cip dién 181 wu, hai hoagiira hal chi tidn 1
cire Lidu v8n diu tw va cue dei mire do dim bido cung cfip dién. Ngoaira tinh toft
.d6-lin chy ctia hé gom nhitu phin tr chdp ndi theo cdc dang kb#c nhau. cilqgu

' g6ép phiin xac dinh Jphuong hudng du trir hodic séch l\ro-c v&n hanh ho'p ly nl.ng
can do tin cdy cua hé. : -

Thiét bl strong bé thdny cung ¢XZp, dién /L; nhu'ng phan hr ¢6 phuc J‘i&%
Ngoai Ta tﬁn suﬁl su ¢ x&y ra, gAy bé&i nguyén nhén ngﬁu nhien hoic tu au'nd

‘l'



ki thuwong rdt nhd va c6 thE chdp nhan nhirng gia thidt vé ding, thir (v va
khong hau qui d8i voi dong sy kién nhu trinh bdy & chueng 9, nghia 13 sit dung
nhirng md hinh toin hoc clia dong ti gidn dGi voi hé ¢6 phue hoi.

. .Tié'p theo s& trinh bay phwong phap xic dinh cdc chi tiéu vé do tin cdy
cua cac sor do cung clip dién.

10-2. PHUONG PHAP CAU TRUC NOI TIEP — SONG SONG CAC PHAN TV

Phirong phdp nay xdy dung mdi quan hé truc i€p gilta do tin ciy cda hé
voi do tin ciy dd bi€t ciia cac phin tir. :
oL So 46 cdc phln tir néi tiép. So A6 dwoc thanh 14p Lr n phin th ndi
tiep (binh 10-1).
Gia thi€t dd bi&t: cuong do sy cd cia céc

.phin Ut la :‘* |
}\l. )\2, sest )\n @_@_ o

thoi gian trung binh sira chira su ¢@ cua céc phéin | Hink%10-1
i ta Tsy, Tipy voe, Ton. Cin xdc dinh : B
— Ham tin cay R (?) cua hé
— Thoi gian trung binh lam viéc an toan T, cua hé
— Thoi gian trung binh stra chira sy ¢ Ty ctia hé
— He s san sang Ky cda hé, ,
Tu biéu thirc (9-44) la ¢6: R (¢) = KuPy (2) R
trong d6 Py (¢) 14 d0 tin cay cua hé trong khodng thoi gian ¢,
Trong trirong hop nay hé chi lam viéc an toan khi tdl c2 n phan ti lam
viée, gia thigt cac phdn t&r xdy ra su ¢ doc lap nhau, la co

Pyty = Pi(t). Py(t) .. = Py(t) = H P; () (10-1)
1=1

trong do6 P; (¢); i = 1, n la xdc suft lam viéc an toan cia phdn tir i lrong khodng
thei gian t. Voi gia thigt thoi gian trung binh lam viée an toan T cta phén td co
phan phdi mii, nghia la

—Agt — —-A
=[] = = = N i

trong d¢6 A= 2 A (10-3)
" i=1
la cwong d¢ dong suw ccua hé.
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Ti€p theo xtc dinh dugc thoi gian trung binh vin banh an toan T cia he
theo bicu thire
1
Ty = — - (10-4)
T A _

Gia thi€ viing thoi gian trung binh stra chifa sy ¢ clia phiin t& cling c6

. Tir day co thd

l._.

phan phdi mi, khi do dbng sira chtra ¢o cuong do p; =

v
[ 3}

b~

xiac dinh thoi gian trung binh ska chita sw ¢& T,y cua toan hé nhw gia tri trung
binh cua cac T, voi cac 2,

1 |
To=— Y uTu - LY
v=— E , (10-5)
i=1
n
hoc T, — L 7 As (10-6)
’ .-’\ P«i
i=1

Tir day xidc dinh hé s san sang K, toan hé theo bitu thue :

Ty
Ky =-—2b (10-7)
! Th + Tuh

Ham tin cay R(1) ctia hé duoce xic dinh theo bidu thirc

R(t) = K= ©(10-8)

B&i voi heé thdng dién gia tri cuong dé sw cd A(f) ciua cic phdn li linh

Lheo tirng ndm thuiong t&l nhd, nghia la gia tri duy tri clia hé tin chy ho#ic hé s8
sin sang Ky vdt lon (0,95 ;5 0,99) do dé thwong ¢6 Ty > Tep

2, So db cac phan tir néi song song, So d6 cung cip dién dwoc trinh bay
irén hinh 10-2. Biéu ki¢n bai toan va yéu ciu nhw & muc trén.

Trong lruong hep nay dé thuan loi trong tinh -
todn ta viét biéu thite cho xéc suit suw c8 Qu(t) toan
hé, nghia Ia hé ¢hi sy ¢ khi til cA n phin t bj su
¢8. Ditu d6 dwoc thé hién (rong bitu Lhirc sau :

Oty = QD0 o G = [ [y 109

— inl .
trong d6 Qi(t); i = 1, n 1A x4c sufit sir cd ctia phin _
tr i trong khodang thoi gian t.

Q,(t) _ 1 -_— 1)1(t)

Nhu & muce truoe, gia thist Pi(t) = ¢ %% | bidu thic (10-3) tré thanh

(1)
O,
-w@_q_

Flink 10-2

e =JJa—en) C (1010)
i=1 :
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b6 tin cay cia hé

Pi)=1=Qu)=1— 1_[ (1 —e~hity (10-11)
. 1=1

T'éP theo, twong tw (9 12) xéc dinh duwoc cwong do dong su cd A cua loan
hé (heo biéu thire

dt I—[(l )

A= 40 (10-12)
dr . Py(l)
1 — H (1 — e—).it
) i=1

Trong trwéong hop n phdn tir hoan toan nhw nhau, nghia la 3, =2, =... =
— %n = A, bi€u thire (10-12) trd thanh :

m(l — e~y

] — (1 - t’—7't )n

A=

‘Twong tu (10-4) xdc dinh thoi gian trung binh lam viéc an toan 7'y cia hé
theo biéu thirc

T, = L\ (10-13)

DPé xac dinh hé s sdn sang Kj cia hé, ta cin tim thoi gian Lrung binh sira
chita su ¢ Ty cua hé, Gia thi€t thoi gian trung binh swa chiva su ¢8 Ty; cna
tirng phin tir ciing c6 phan ph8i mi, nghia la

Q1) = ¥t (10-14)

1

{ =1, unhw vy cé6
Tsi

“'Oﬂg doé Hi =

- a—_— (Elw)t (10-15)
Un(t) = H 0. (t) = n LI

i=1 =1

Goi M = E wi la cuong do dong stia chiia cla toan heé, ta co .
i=1

Ty = —

o (10-16)

Ti€p theo ta cé cac biéu thirc twong tu nhw (10-7), (10-8) vé& hé 88 sin
sang K, va ham tin cay Rb(t) cua toan hé,
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Tt hai loai so d6 cung ciip dién trén day thily ring : d8i voi hé céc phin
tee ndi tifp, cuong dd dong sy ¢d A cla hé biing t8ng cwong A6 sw ¢ 2; cia edc
phin &, d&i voi hé cac phiin L ndi song song cuong do dong sira chita M clia .
toan hé¢ biing tdng cuong do sira chira p; cla cac phin to. |

3. Vi dy. Mot h¢ diang dién dwoe cung c8p tir hai ngudn.d va B theo so
do noi day nhw trén hinh 10-3.

Theo 86 lieu thong ke ghi dwoe

Phin tu Ai [1/ndm) Ty; [h]
Nguén A 0,15 ' 100
Nguon B 0,20 100
May bién 4p 110/10kV 0,05 90
May bién ap 35/10kV 0,04 80
Duong diy 10km 0,12 10
Duong cip Skm 0,15 10

Cuong do su ¢§ cta may cit dién va dao cach li rdt nhd, ¢6 thé bd qua
Xac dinh nhirng chi tiéu co ban vé d6 tin ciy cung cip dién clia s¢'dd voi thoi
gian khao sat f =1 nim,

Tuwr hinh 10-3 chuyén d&n s do tinh toén (rén hinh 10-4.

A f@f‘
”o/fOk\) 35%0 kv

70 Km SKm

é ia @ @
: ‘
HE dung dren @ ‘ @ @

Hink 10-3 ‘ Hink 10-4

Giai : 1. Xac dinh do tin ciy P(/) cua toan hé.
b&i voi mach  ta ¢o
Pty = Ppo(t) « Pyy(t) . Pygy(l) = e st

trong do
1

Aa=Aa =+ 222+ 730 = 0,15 4 0,05 + 0,12 = 0,32 —
nam

Xét khoang thoi gian £ =1 nitm, ¢6
’ P(t=1)=¢%%2 =725
B&i véi mach b, tinh toin twong tu, ta nhan dwoc :

Py(t =1) = e~ « 0,677
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Xac sufit s ¢8 cia mach a{t =1) .

OQo=1— P, = 0,275
» Qb=1-— Ph=0,325
Do tin cidy P(f = 1) cla toan hé

P=1— Q.0p = 0,911

- 2. Tiép theo xac dinh thoi gian trung binh lam viéc an toan T cta hé’
Truroe h&t cin xac dinh cuwong d6 dong su ¢ A toan hé theo bitu thirc (10-12) :

cla mach b :

b
d —A;t
dt LLa—e79

i=2a

A= b
1= JJa—e9

i=a

thay 2, = 0,32; 2, = 0,39 ¢6 k&t qua A = ),1617
Vay T = IT = 6,18 nidm

3. Théi gian trungebinh sira chita sy ¢d toan bo T,

S
S v e . 1 , ..
Pdi véi mach a co T, = i E Aial aja
} 1=1
trong dé T =100h; Tgo = 90h; Ti3a = 104

1 -
V : Tsa —_ 0’15 . 100 U)UO . 90 0,12 - 10 = 67,7 h
ay 0% ( + + /

Twong tu co

1
st = — A Tsi
™ Y Ty

i=b
T — 0—1%- (0,2. 100 + 0,04.80 + 0,15. 10] = 63,3/

pJ

Cuong dé stra chira cua tirng mach :

M, = — 1 _ goumr L
T, 67,7 h
My= 1 — 1 go5s L
Tab 65,3 h
Cudng do sta chira toan hé:
b -
M= Y My = M.+ My = 0.01477 + 0,0158 = 0,03067 1
l
i=a
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Thoti gian lrung binh stta chira su c8 loan he :

ro— 2 — 1 e

M 0,03067

Vi T > T, nén hé s8 sin sang cua hé K =~ 1.

be xdc dinh nhirng ¢hi tiéu dinh lwong clia do tin cdy trong dang ham theo
thoi gian, ngoai phwong phup str dung so do noi ti€p, song song cic phin U lrén
day, con co thé dung nhung phuwong phap khac nhw gidi lich — logic, hoiic phan
tich ciiu trie. Thire chit cua nhung phuono phap nay dwa lrén khai niém vé
«duong cue libu» va «mit cuc tidu» dé bién d61 nhitng so d6 c6 clu tric phie
lap trd thanh don gian.

« Puong cyuc tiéu» duoc dinh nghia 12 tap hop it nhit sd phan tr ma kbi
(4l ca ching van hanh s& dam bdo che hé van hanh an toan.

« Mat cue tiéu» dwoe dinh nghta la tap hop it nhit sé phin tir ma khi céc
phan (t nay d6ng thoi bj su co s& dan dén hé hi su ¢o (lrang thai tée, hoic
ttr chai).

Chi GUEL vé sir dung nhing phuong ph ap trén doc gia cé thé tim thdly & cac
tai licu chuyén d& Tuy nhién khi hé co cdu truc phirc lap khdi lugng lmh toan
tro' nén rat lon.

Trong ohieu trwong hop khi tmh toin so bo viéc xdc dinh dd tin cay cung
cap dién cia hé phirc lap cht thong qua gia tr; xac Suél duy tri van hanh an
loan p; (ia cac phiin to va nho cdc phép bign ddi so d6 song song, ndi tiép,
sao — lam giac v.v... Khi dé xéc dinh dwgc gia trl duy tri vé dé lin ca‘ly P cla
toan hé. '

Thong thwong dGi véi moi phdin U  trong hé cung cdp dién, da cho cuong
dé s o8 hang nam 7; vi thoi gian lrung binh stra chira sw ¢d Ty;. Khi d6, xic

sufil su ¢h ;3 = 1 — p; cia phdn U ¢6 thé xac dinh gin dung theo biéu thic:
R v

7i = L 10-17

q 016(] ( )

10-3. PHUONG - PHAP THONG SO

¢vid thi®l moi phiin L ¢o xdc sufl van hanh (hé s§ sdn sang) 1a p; va xac
suial s eh g =1 — p;. _ ‘

Ta dinh nghia cic thong sé diic lrwng sw ¢d phiin tir 14 o; va w; Lheo cac
hicu Lhire sau :

o, = Pg‘”i — 1i — 1_ p!, — i (10-18)

P 7 1 — Pi

Tu day co:
1
j = — 10-19
P ;i + 1 o ( - )
1
1 4 clgw; '

Tigp theo st stv dung nhirng Lhong s ¢;, (gw; va nhitng dinh nghia trén day
d& danh gia do6 lin ¢y cua cac 8o d6 chap ndi cic phdn tir,
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i 1. He noi ti€ép cac phan tir. Goi x4c sufit van hanh cia toan hé géomn phin
tw [a P, trong truong hop nay co:

P = plpz e e pn (10-21)
Suy tir bidu thire (10-19) va djt P = — 1

, trong d6 & fa thong so diic

ireng trang thai sy ¢8 toin h¢, bidu thire (10-19) trd thanh :

1 — 1 . ] ! hoiic
¢+ 1 (pr+1) (2+1)  (eut+1l)
I+ 0= (149 I+ 92) ... (1 + ¢a) (10-22)

Bé1 voi thiél bi dién thudng ¢; &t nhd uén ¢; rat nhd, do do khi khai
trién (10-22) c6 thé bd qua nhitng s hang bac cdo, khi d6 (10-22) c6 thé

viet thanh:
n
a~ E ©; ‘ (10-23)
i=1

Tir day Lh#y riing thong 88 ® clia hé ndi ti€p cac pban t& bing (dng cac
thong s8 ¢; diic trirng trang thai siv ¢ clia céc phin tir, nghia la c6 dang twong
te nhw d8i voi dong su c6 tong cila hé.

Sau khi bict @, xdc¢ suft van hanh an toan P cia hé x4c dinh theo

JJ— (10-24)
14+ @
2. So &b nii song somg chc phan tir. Xac suiit d& tai thei diém khido sat
hé & trang thai cia hé la (, dugc xac dinh nhw sau:

Q="¢172 -« qn (10-25)
K&t hop véi bi€u thie (10-20), goi ctgQ la thong s8 dic 1runu toan hé
biu thure (10-23) dwoe vi€t trong dang :

(1 4- cng) = (1 4 ctgem;) (1 + clgwy) ... (1 4 clgwy) (10-:6)
Theo dinh nghia i (T0-18) co: ctgQ :T;- va clgw; ~_1
i

Ta xét trwong hop n = 2, co:
(1 + cth) = 1+ clgw; + ctgw, + clgwjcigws, nghia la
i _ 14+ +
o P12 \
Tu day suy ra kbi c6 7 phiin tir, b0 qua cac vo cung bé bac hai iré lén,

ta c6:

o . —=r (10-27)
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Trong mot s trwong hop khi cac @; rdt nhd, c6 thé vi-él gin ding

n
D » l__[ . ~ (10-28)
i=1 |

ki do d& coi théng s§ @ va cic ¢; thda mén di¥u kién doc lap vé biéu thire tich
xdc sudit nhw dgi voi.Q va g; & (10-25).
Sau khi bi&t @, xac dinh P ctia hé theo bifu thirc (10-24) |
3. Bién ddi so dd «sao — tam giae». Khi chi quan tam d&n xac sufil duy
tri P cia d9 lin cay cia hé cung ciip dién, nhe phwong phap thong s ta c6 thé
nhin dugc cée bigu thie don gian dé bi€n doi cdc so d§ ndi diy khac nhau.

Gia thi€t méi phin tur duwoc dic
trng boi thong sO suw ¢d o;, cidn bién
ddi tir so d6 ndi hinh tam giac sang
hinh sao nhw frén hinh 10-5. Nguyén
lac twong dwong gitra hai so d6 dua

~ trén diéu kién khong déi vé do tin cay
2 37 gitra bai nul bal ki. Nhu vay, ching
han, t&r mit 1 d€n nut 2 cé thé di béng
hai dwong song song va ndi tiép sau :

Hink 10-5

P12/ [(p13 + P23) hodc () + @2)
St dung nhirng biéu thirc (10-23) va (10-27) vi€t thong s cho cac hé ndi
ti€p va song song céc phdn 1y, ta ¢co:
¢12(913 + P23)
I+ 912 + @13 + @23
lwvong tu nhu vay ddéi véi cac nat khae, dat
P = Q12 + P13 + P23

ta c6 hé phuong trinh sau day:

?1 + @2 =

¢12(<P13 + @23)

o1 + ¢ =

1+ o
oL - (g = ¢13(P12 + Pa3) | (10-29)
1+ 9
w2 + o = P23(913 + 12)
1+ ¢ -
Giai hé (10-29) nhan duoc cac biu thire xac dinh 9, @3, 94
P12 ¥13
¢ = ——F=-
14+ ¢
__ P12 P23
P2 = ——= o (10-30)
1+ ¢
__ Pi3 P23
s — ———
- 149
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Trong trwang hop ¢ nhd, cé thé bd qua, biéu thire (10-30) tré Lhanh :

P1 = 912 . P13
Po = Py2P23
3 — P13P23

Nho cic biéu thire nay ¢6 the bi€n doi gin dung i so do sao v tam gidc
nhwr sau:

2 2
Tip2 = @, P13P2s = @, 3
vay
P12
e — |22
Ps3
tirong i ¢é (Pyg = \/(P_:P('! ' (10-31)
2

925 = \/92%
Pl

Sau khi tlnre hién cac bién ddi trén, ti€p tuc sac dinh thong s§ @ toan hé
va xac suit tin cay P cia hé nhw 43 trinh bay.

Tir nhirng thao luan trén day thiy ring dua vao théng sé ; dic trung trang
thai s ¢ cua phdn tr, ¢6 thé bi€n d6i gin ding cac so d6 co ciu trie phue lap
tré vé don gidn dé xac dinh gia (ri xac sudtl duy tri P vé do tin cay cia hé. Trong
mol s§ triwong hop cé thé coi gin diing ¢; 1a xac suft sir ¢d ¢; cia phin U vasir
dung nhirng phép linh xac sufit dé zac dinh dé tin cidy ciia hé.

10-4. PHUONG PHAP TINH TOAN XAC SUAT
) dav do tin cAy I’ ciia hé c6 cbép noi bat ki, duoc xac dinh dya trén do
tin cay p; hoic xdc sut s ¢ ¢; = 1 — p; clia cac phdn tir, thong qua cac phép
tinh xac suat, .
1) He¢ gdom «» phln tir néi tiép. Trong trudng hop nay ta lhanh lap biéu
thic cho xdc xuft tin ciy £ toan hé, vi hé mudn tin cay thi tat cd n phdn 10 phai

lam viéc, nghia la _
' P = PP, P, (10.32)

Khi di cho xac sufit sy e ¢j=1— p; cda moi phén &, (hi bitu tnrc
(10-32) tré thanh

P= (1—gq) (1—g2) e (1 —1)
Tir day tim duoc xac sufll sy ¢d () toan he:
n )
Q:]_P:]—l—[(l——qi) o (10-33)
1=1 .

Trong trirong hop moi q; déu rdt nhd, co thé tinh gln dung

1
Q=) u (10-34)
i=1
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nghia la da giad thitt cac sw ¢d la nhitng sy kién hoan todn xung khic, khong &
mot Lhoi dwm nio co hai thigt bi tré 1én dang & trinh lrang stra chita. Gia thigt

do Irong nhifu truérng hop khéng dung. Cha‘ng han khi «, da lon, E gi c6 the
=1
lon hon 1 dan dén didu vé 1i~& khai niém xac suiit. Thuc ra khi dung bidu lhuc
giin ding lrén diy ctia Q di loai bd nhirng thanh phin Dac cao cia q.
Thi du hé ¢6 2 phdn i ndi Li€p c6 chc suit sw ¢d g, ¢, Theo biéu thie

(10-32) vi#t dugce
P=ppo=(00—1y) (0 —p2) =1~ (n+ 12— 1192

nhur vay xac suiil suw ¢d ( cta hé phai la

Q=q1 + qz2~— q142
va ¢6 gia tr] luon luén nhod hon hodc bdng 1 va ¢é gia trj nhd hon khi xéc dinh
theo (10-34). Thanh phdn gyy2 bicu thi kha ndng xay ra su kien ca hai phé‘m tr &
trang thai sua chira.
Tom lai d& tranh nhim l4n, d3i véi hé néi U€p cac phin ti, la cin viét
biru thire cho xdc suiit an toan P ciia toan hé theo (10-32).
2. He gom  phan tir noi song song. Lip luan lwong tw trén day, ta vigt
bidu thic cho xdc suiit sw ¢d Q toan hé,.vi hé c¢hi «lic» khi moi phdn ti su c8,

nghia la ¢6: 7 ‘ S
0= qq2... n ‘ {10-35)
Ti¢p theo xéc dinh
n
P=1-Q0=1-— nqi (10-36)
i=1 |

3. Bién dbi so do «sao—tam giac», Gii thi¥t & so d6 tam gidc ddi voi
mdi phan (r dia bi€t xic suat sw ¢ ¢y;. Cin xde dinh cic bicu thire tinh xéc sufit gy
o so d8 hinhsao nhu trén hinh 10-6,

Twong (w nhu & phwong phap
thong s3, ta vi€t bifu tnic x4c sudt sw
¢ gitra hai nat, chéing han gitra nut 1
va 2:

f2{l— (1 — ’113) (1~ q23)] =
=1-~{0-q)(1—q)
912 (713 + 23 — G13923) =
Hink 10-6 = q1 4+ q2 — 119,

923

Néu 1o qua ciac vo cang bé dang ¢, va qq,qk va viét twong tu cho cée
nut khac, ta co:
MaGiz + N2q23 = Q1+ g2 (@) ) .
G313 + 23712 = G2 + g3 (D) [ (10-37)
Q1212 + (13923 = ¢; + g3 (¢) S '



Gidi hé (10-37), ching han (a) 4 (b) ~ (¢) d& lim ¢, ta nhan duoc
@ = Qugli25 G2 = Quadas s U3 = Tuslzs (10-38)

nghia la xdc suft s c§ cta phin tu' o hinh sao bing tich xac suitl hai phin (o
k€ n6 & so d6 tam giac.

Tir hé (10-38) tim dwoe bidu thire bi€n ddi ngwoe Lir sao ra so d6 lam giic

— /9942 — 1/424s . _1/91 s 13-349°
qi12 _—‘13 ; (Iza—v—ql y 3 = —(12 ( )

4. Tinh theo cong there xac sudt toan phan. Cong thnre xic suiit toan phidn
[xem phu chwong 2] suy tir phép céng va nhan xac sufit, duoce st dung dé& xic
dinh xac suftt cta su kién A, xdy ra dong thoi voi mot lap dd cac sy kién khong
giao nhau Hy, H,, ..., H,. Xéc suit P(4) dwgc linh nho-dd bidt xic sufit cac gid
thi€l (con_goi la xdc sudil tién nghiém) P(H;) va céc xic suit c6 difu kién P(V/H;)
con goi la xAc su#t ctia sw kién 4 khi dd xufl hién su kién H;.

Ap dung cong thirc xac su#t toan phin c6 thé sic dinh xic suiit lin ciy
hoidic sur ¢B cia hé c6 cfiu truc phire tap, dwa vao biéu thic

P(A) = Z P(H)) P(i|H)) | (10-40)
i=1 |
Khi d6 méi lan ta chon mét phin tir lam co ban, trong do P(H,) la xac
sufit tin cdy cda phdn tlr d6 va P(H,) = 1 — P(H)) la xdc suit su ¢ cia phin (o
do. Vay xdc suiit lin cdy P(.1) cia toan hé dwoc xac dinh theo biéu thue
P(1) = P(H,) P(A|H)) + [1 — P(H1)] P(A[H)) (10-41)
trong do P(A[H;) la xic su#t tin cay cuia hé khi phin tr 1 (phdn t&r co ban) hoan
toan tin cdy.
P(A/H,) la xac suft tin cay cta hé khi phin UG 1 hoan loan bi suw i
(hd mach).
Khi cac bleu thie P(A[Hy) con phire tap ta ti€p tuc chon phéin (1 khdc¢ lam
co ban.
Biéu thirc (10-41) duge st dung mét cach d8i xirng khi quan niém P(1) 14
x4c sudt su ¢ cua hé.
Dé dé van dung biéu thire (10-40) hodc (10-41) tinh xdc suit tin cdy hoiic xac
sudt sir ¢§ ciia hé co ciu Lric phuc tap ta xét trwong hop don gidn sau: He gdm

hai phiin t& 1 va 2 mic song song ¢6 x4c sudil tin ciy py, p,. Chang han &y 1
lam phdn tir co ban, xac suit lin cdy I’ ctia hé dwoc xic dinh theo bitu thire

P = pP(A/1) 4+ (1 — py) P(A/T) (10-4‘)
trong dé P(A/1) la x4c suft lam viéc cue hé khi phan ta 1 hoan lndn Linc: 1y (noi

1idn mach), trong truong hop nay P(A/1) = 1 P(A/T). la x4c suil lam vice cua hé
khi phlin tir 1 hoan toan su c¢d (hd mach), & day P(A/1) = p..

Nhw vy viéc xdc dinh P trong truémg hop nay theo biéu thuc (10-42) thic
hién nho phép céng cua hai so d6 trén hinh 10-7. K&t qua nhan duoc

P=p +(1—p) p2=p + Pz*ﬁx[’z
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hodc thay py =1 — q; py=1— q,c6 P =1— q,q,, nhir k&t qua theo bidu thirc
(10-33). .

0} day c6 the sir dung bifu thic (10-11) khi xét xac sudt su c8 Q(A) cia
todn hé. B8i voi hé gom hai phdin (& ndi song song c6 thé viét .

Q= g0 + (1= q1) QC1

! 7

+ R
koﬂjgj* o¢ﬂ?r'

Hink 10-7

trong do Q(.1/1) 14 xdc suill s ¢§ cia hé khi phin (i 1 hé mach, & day cé
AA/T) = qy.
' Q(.1/1) la xéc suiltl sw ¢f ctia hé khi phiin t& 1 1i®n mach, & day vi hai phin
Lt song song nén Q(.1/1) = 0.

Vay () = q1q,, nhu k&t qua da nbhan duoc (ruoc day.

Vi dn. Tinh xac sufit van hanb an (0an c¢ia hé co cilu tric cac phin L nhu
trén hinh 10-8, bigl ring xdc suiit lam vi¢e p,. i = 1, 5 ctia mOi phin tir bing 0,9,

-0 o—¢
é

3 ® O—®@

Hink 10-8 Hinh 10-9

Giat theo bién dGi tam gide — sav. Bi€én doi lam gidc cac phlin tr 1, 2, 5 thanh
hinli sae gém cac phin to «, b, ¢ nhw trén hinh 10-9. Theo bitu thirc (10-38) co:

qa = b == (fc == 4;q, = 0,1. 0,1 = 0,01
T so d6 hinh 10-9, ¢6 :
Po=promp. =05 ps=p, =109

Xdc suiit van hanh an toan F clia hé duoe xac dinh theo bidu thire ndi ti€p,
soug song cac phén. tir, ta co :

= pa [1 = (1 = pyp3) (1 = pep,)} = 0978

Grial theo cny thice vac suat fon phan. Lay phin tir 5 lam co sé, xéac suit
van hanh an loan P(A) cia hé khj do dwge xac dinh nhwr cong xac sufit tin cay
ctia hai 50 d6 trén hinh 10-10 va theo bicu Une say

P(1) = pgl(.115) + (1 — pgy P(:A[B)

= @J

Hink 10-10

7

188



trong do - Ls =09
1 — ps = 0,1
PCAIS) =1 — q1 q2) [1 — qgqq] = 0.99°
P(AISY = 1 — [(1 = py pg) (1 — py )] == pipa+ pabe— PiPapzPa = 2092 4+ 0,9*
Vay I' = 0,9. 0,99 + 0,1 (2.0.9% 4+ 0,9% = 0,978,

10-5. LUA CHON SO PO CUNG CAP PIEN cO XET DEN PO TIN CAY

Do tin cay cung cép dién phu thuéc nhidu vao ciu tric clia so do cac philn
tir trong hé. Vi viy d8i voi nhitng ho loai II ma khi mit dién giy thiét hai v&
kinh tg, viéc lwra chon phwong an ndi day t61 wu cdn xét cd khia canh tin cdy cung
cip dién.

Thue ch#t viée lwa chon nay ndm trong khuon kho bai toin (i wu da
chi tiéu [xem tap 1IT). Tuy nhién trong nhiéu trwong hep, d& don gidn mo hinh,
tathém vao ham muec tiéu chi phi tinh toan hang nim Z mét thanh phdan H, phan
anh gia tri trung binh hang ndm v& thiét hai kinh t&€ do mat dién, phu thudc tryc
Li€p vao xac suitt mit dién ctia tirng phwong an cung cap dién.

Nhu vay phuong an cung ¢8p dién lun wu thweong dweoce chon trong tdp cie
phirong an, sao cho dat

min [Z;} ;i = 1,2,..n (10-43)
trong dé : Zi=a.Ki+ Y, + H; (10-44)

a;c — hé 88 tidu chuln hiéu qua v&n diu tw

K; — v¥n diu lw ctia phuong 4n i

Y; — phi tén van hanh hang nim cia phwong an i,

H; — gia tri trung binh (ki vong toan) vé thiét hai kinh (€ hang nim do

mit dién khi st dung phwong an i.

Thwiong phwong an nao c¢o von ddu tu {on thi gid tri ¥ nhd va dé tin cay
cung cip dién cao, nghfa la gia tri H bé. Chinh mau Lhuan dé la co $O 10D tai cla
1&i giai 181 wu ma nguoi thiét k& cAn tim.

Ti€p theo cin xAy dung biéu thue xic dinh gia tel Hy:

H; = h, W [d/nam] (10-49)

trong do h, la su@t thiél hai kinh (€ do ngtrng cung cip dién [d/AWh] bao goém
nhing thanh phiin thiét hai do huw hong sdn phdm, ngirng tré san xuft, réi joan
qua trinh céng nghé v.v..

W la gia tri dién ning trung binh bi Lhi¢u hut bhang nam do ngirng cung
cap dién.

Gia tri W co thé xic dinh theo nhitng bidu thire twong tu nhw sau. Ching
han ¢6 thé dua vao cuong do suw ¢§ a; cia ling phdin U, ta xdc dinh cwong do
dong s ¢ A cua toan hé va thoi gian Lrung binh sta chira sy ¢ T, todn hé [xem
chwong 9]. Tu déy z4c dinh W nhw sau .

W = Alsh Ptb (10'46)
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trony do \ Linh theo s§ 1in sw ¢& trung binh trong mét ném, Py, 1a cOng sudt
lrang bivh nam cta pha tai,

Trong nhidu Lruong hop st dung xac sufl sy ¢d ¢ cia hé, khi d6 W c¢
thi¢ i dinh theo bigun thire :

W= Q- T ez Prax (10‘47)

lrong d6 xao suiit sur o6 ngirng cung ciip dién Q dwgce xéce dinh dua Lrén xac suflt
S co i A cae philn 10 va cBu tric hé. Trong thue (&, gia ri xac sudt su cd ;
cta cac phin (& trong hé cung ciip dién khong cho truge ma phai xac dinh thong
qua gi1a tri cuong do sy ¢d hang nim 7, va thoi gian trung binh stra chita su cd
t,, va tu stra dinh k¥ ¢4; hang nam. Khi do c¢o:

- ritsi + Lai (10-48)
8760

Tmex — thei gian st dung c6ng sudt cuc dai

Pray — cONg suil cwe dai hang ndm cia phu tai.

Qua lap luan trén day th#y ring gid tri sudt thiét hai kinh t€ h, do ngirng
cung ¢iip dien co anh hugng nhidu dén quyét dinh phuong ar tdi wu. Gia tri A,
quv djnh cang lon cang ¢o xu Lh& chon phuong dn ¢6 do tin cay cung clp
dién cao.

 Gia thizt ¢o hai phwong dn cung cdp dién 1 va 2 ¢6

= ak, + Y, + U; va
Ao = il + Yo 4+ H,
Thong thuwong ntu u Ky + Y| < awnhy 4 Y, thi
H, > H,

‘i day ¢6 the xae dinh gid (rf gigi han fogn, ma khi d6 c6 £, = Z, theo
hicu thue :
ae (Kg — K)4-(Ya—1Y))
W, —w,

‘hogh iy

Sau déso sanh fi g voi git Uri h, quy dinh, néu:
— g " liggn: phuvng dn 1, nghia la phwong 4n ¢6 do tin cdy thép hon, duwoc lua
chon .
— hy o> liggy: phuong an 2 duge lua chon

Trong triromg hop ¢6 nhiéu phwong 4n la cdn xél mdi quan hé gilia Jid tri
hogs vOi cac vEu td khic nhw cong su#t phu ta:, dé dai tai dién, tinh ch&t ho dung
dién, qua trinh cong nghé cua xi nghiép v.v...

Trong thigt k& cung cip dién thuwong cidn thi¥l so sanh phwong din khong
hoidc co du phéong theo hai sodé lwong tu nhw trén hinh 10-11.

Tir phuong 4n ndi day khong du phong H.10-11a, d& xac dinh xac sudt
ngirng cung clip dién Q toan hé, ta co so dé ndi ti€p cac phin tir theo hinh 10-12a:
thanh gop (1), may cal dién (2,5), dwong day (3), mdy bién ap (4) va thanh gop
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lai b6 dung dien (6). MOi phiin 1 xac dinh dwoe g;. Trong nliu trudng hep do
(f, rat nhd nén coi gin dung: '

Q =~ Z g
=1

Khi cung cip dién theo phuong dn 6 dw phong, la c6 8o do tinh toan do
tin cay toan hé theo hinh 10-12b. Vi thanh gép 1 khong phin doan nén khi su ch
86 gy nén mit dicn toan b6, va ltrong so do tinh toan H. 10-12b phdn 1 1 mic
chung cho c¢a hai mach. NCu miy cal di¢n phan doan 7 binh thuong khong lam
viéc 8@ khong ¢6 mat trong so do H.10-12b.

c 3 3 5 b
o — DT Y KOO — OO ¥
12 : |
— -t T e
by U 7, by
— e @ -D—3a 6) L
Hivl 10- 11 Hink 10-12

Ti€p theo dua vdo so do tinh todn, xac dinh dwge xdac sufit ngung cung
ciip dién theo nhing cong thire bi€n ddi & ciac mue trwéde. Tinh lodn Lheo so d6
nay di k& dtn su kién & mot mach dang tu sta dinh ki thi su ¢d ¢6 thé xdy ra &
mach kia va kha niipg xay ra su_c¥ dong thoi {trong mot khodng thei gian hiu
han) & ca hai mach, tuy nhién thugngco thé bO qua xdc suflt sw ¢d dong thoi de.
Ngoai ra khi xél do tin c¢ay cung cap dién cdn d8 cap d€n khi nang chuyén tai cia
cic phlin tir, vi du vé viin d® nay duogc trinh bay & phu chwong 2.

Nhiing tinh toin (rén day phu thuéc ril nhifu vao nhiing thong tin ban
diu, chi yéu la s6 ldn su o) trung binh theo thdng ké cta duong day céc loai
then do dai 180km, ctia cée thi®t bi tvén don vi phdn ti¢ v.v... Nhitng 8§ liéu nay
doi hoi thing ké lau dii, thuong xuyén va su dung nhiing phwong phap gia cong,
danh gia ¢6 hiéu qua. Hién nay & ta cdn xay dung nhiing thong lin nay, ciing
nhw cin théng ké, phfm tich nham xac dinh duoc sual thiél hai kinh t& A, doi
vai nhirng loai ho su dung dién (loai II) khac nhau. Pé tinh lo&n so sanh cac
phuong an nham muc dich minh hoa phu'crn phéap., déc gid ¢o thé sir dung nhikng
s§ lieu cu t. & & cac taj lieu tham khio vé cung ¢&p dicn.

Trén day, lrong chwong nay da khao sat nhitng phuwong phap cht y€u nhim
xie dinh céc chi tiéu do tlin cay clia hé c6 ciu tric khic nhau. Nhiing chi tiéu
d6 cho ta nhitng hicu bi¢t v¢é be nlur: xac su@it lam viée an loan trong khodng
thoi gian quy dinh, thoi gian trung binh lam vice an toan gitra hai su ¢0 ; thol
gian trung binh stia chita sw ¢8, hé 6 sdn sang cua h¢ v.v... Tuy nhién lrong maét
s trieong hop thuc €, khi tinh so b thuong chr quan tiun den gid tri duy Lri cua

xac suil tin cay hode sw ¢ cda he nhdim danh gida cic chr béu lién quan dén khia
canh kinh (.

Nhirng tinh loan.trong chiwrong nady Lhuc chit gén vOi vide nghlén cliru
nhitng qué trinh ngdu nhién, nghia la khio sat sw di€n bi€n trang thai cda heé
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Lrong th)i gian ma la chu tien doin dwoce xdc suft xuit hién cic trang thai khéac
nhan & thoi diém khao sial. Bai toan khao sal qua trinh ngdu nhién cang tré nén
cdn thitt khita quan tim cd d€n khia canh Lu stra, bao quan h¢, nghia la zét dén
dong khoi phue he, d8i 1ap vl dong s ¢6. \

Mol cong cu hiéu lye dé xét hanh vi tin cay va kha nang khoi phuc h¢ la
sw dung qua trinh ngdu nhién Markov. Do 1a noi dung cia chuong ti€p theo.

CHUONG 11

SU" DUNG QUA TRINH NGAU NHIEN MARKOV
DANH GIA PO TIN CAY

11.1. NHUNG KHAI NIEM CO BAN VE QUA TRINH MARKOV

Trong thuc t€ khi nghién ciru s phat trién ctia mél hé la thily co rit
nhiu y&u t& nglu nlién tac dong lén hé d6. BE mo ta, danh gia mét cach dinh
lwong vé anh hudng cia nhitng y&u 18 do, nhim xay dung sich lwoe ditu khién
tdi wu su phit tri€n cia hé, ciin phai xdy dung moé Qinh xéc suft dé khio sat hé.
Khi d6 coi qua trinh phat Lrién theo thoi gian cia hé la mot qua Irinh ngiu
nhién ma cong cu toan hoc hiéu lue & day la qud trinh ngau nhién Markov.

Thi du ¢6 mét hé vat li S nao dé ma trang thai clla n6 bi€n d6i theo thoi
gian mol cach ngau nhién, Khi do ta goi trong hé didn ra mét qua trinh nglu
nhién.

Quit trinh ngdu nhién ctia hé goi la qui (rinh Markov khi théa min diéu
kién sau day :

O thoi diém fo gidl tr] xac sudt dé hé chuyén sang (rang thai bAt ky khac
trong twong lai véi ¢ > t,, chl phu thudc vao trang thai hién tai (¢ = ¢,) ma khong
phu thuéc vao qui khwr, nghia la khong ciin bi€t hé dd d€n trang thai hién tai khi
nao va bang cach ndo. Noi cich khac & qua trinh Markov gia thi€t la tuong lai
phu thudc qua kha thong qua hién tai, hodic ¢con goi Markov la tinh chét cua hé
cé nhé thong qua hién tai.

Qua trinh Markov ¢6 thé dinh nghia theo ngon ngii xac su#it nhu sau :

Néu ¢o nhirng thoi diém ¢, >, >t > .. >, 88 ¢6

PES(t) = 51/5(t) = Sa3 S(tg) = Sgu oo s S(ta) = Sa) =
= P[S(#)) = $115(1;) = Sy (11-1)
trong do S(t) = Sk; A=1, 2,... 1t la lai thei diém £ hé & trang thiai Si.

Biéu thirc (11-1) chi ra ring: Xac sudt d& hé & trang thai S, tai thoi

diém ¢; trong twong lai, khi hién tai (¢ =¢;) hé dang & S2 va trwoc do6 hé &
Sgy S .. Su, cling biing xac sufit dé hé & trang thai S, tai thoi didm ¢, khi chi
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biEt Lién tai hé & trang thai S, Difu d6 ¢6 nghia ta hign bi€t v& nhitng dai
lrong thuge trang thin qua khie ciia ©é S, d& voi phdn phdi xac sudt cia bam S
lrong twong lai, khorg dem lai théng tin uhi®u hon su hidu bigt v& dui lugng
duy nhdt & luén tar cda S. Noi cich khae, nu S(¢) 1A qua trinh Markov thi twrong
lai caa nd S(¢)), v ty = ¢, s¢ doc lap ngda nhién voi quia khir S(4) voi 12 <7 (.

Voi gia thi®t qua trinh ngiiu nhién 12 Markov cic linh toén don gidn
nhicu va hién dwoc ap dung réng rii d® nghién ctu cée qua trinh vat li rat khac
nhau trong k§ thuat, trong kinh &, trong sinh vat. Tuy nhién d& ngady cang c8

gung llem cin véi thue (€8 trong mot s8 trweong hop phdi sir dung qua trinh nira
Markov (semiMarkov) lioiic khang Markov.

Qua trinh Markov dwroe phian ra: qua trinh v&icie trang thii roi rac lrong
thui gran lién tue. Khi do cae trang thai c¢o thé cda hé li mot tap dém duoc
Sie 820 S50 va theo Lhoi gian hé chuyén mot cich nhay céc tir trang thid nay sang
trang thar khiv voi mot xdac suitt nao do tai mot thoi digm chwa xac dinh.

Ngoiira ntu su chuyén cia hé gitia cic trang thai ~hi xdv ra & nhirng Lhoi
ditm nhit dinh fy. 0y, ...con o khoang gida cie thoi diém do hé gl nguyén trang
thai cl. i goi 1a qua trinh Markoy ¢o trang thar va thoi gian roi vac khi docon
goi la xich Markov.

Sau dav sé nghién ctrunhtng da lugog dac trung cda hé & haiqua trinh do,

11-2. QUA TRINH MARKOV €O CAC TRANG THHAI VA THOI GIAN ROI RAC.
XiCH MARKOV,

Gia thi€ hé S co thé & cac trang thai Sy, Sy, ..,, S, va su chuyén nglu
nhién cta hi¢ tr trang thai nay d&n trang thdi khae ¢hi xay ra tai nhitng thoi
didm ty, Ly, oo . Lk goi la nhitng bwde ciia qua trinb,

Ta khio sat hanh vi clia qua trinhi ngan nhién trong hé 8 lai nhivng buwoc
1,2, .., A \

Ki héu S,(4) la sw kién hé & trang thai { tai buwdce k, hodc sau k budce ké
tr trany thai ban diu. Gida thi€t tai moi buge h¢ chi co thé & mot tiang » trang
than Vay Lap Sp(k), S(k), ... Satk). k=10, 1, 2. la lgo thanb mot khovg gian
dn cac su kién khong grao nhan. ¢6 (Ong xdc suit bing don vi. biy gio la khio
gat qua trinh ngdu nhién nhw s lién UEp cia mdl xich cac su kién .S (k).

Tap cac lrang thai <6 Lhé cia qua ll'inh S va xac su@t chuyén p,, tir 5
dén Si, cing nhwr xac suat p;, & lai trang thai S, thwonyg duoc mo ta theo dang
glaph (du tbi) nhw trén hinh 11-1,

Chuo cae trang thai Sy, 5,, ... goi la xich Markov,
n&u & moi b, xéc suit chuyén 7)) khong phu thudce
vao didu la Lé di dén trang thar S; khi ndo va bing
cach nao. Nghia la xidc suiit dé hé & trang thar j ndo 4o
chi phu thuge vao trang thii ngay tiwée do va xde sudt
chuyén trang  thai l’,J Tu dAy cling thay riang ddi véi
qua trinh Markov d¢ hicu hoan toin no, nghia Ig biét
xac sufit cac lnang thai ctia hé tai nhing 1hoi diem khic
nhau, ta chi ciin hi€l trang thar ban ddu va quy lac
chuyén trang thai. Quy tdc nay chinh la che gia tri xac
suft chuyén Pjj. Hink 11-1
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Nhw lap Juan tréa day thiy ri la cin quan tam d&n cac gia tri xic
sudl lrang thar ppSA)] vao ki hicu ,

pu(k)y = piS (0] 1a xac sufl d¢ he & trang thai S tai bude thu A, O m3i
biedre dfu o6

g .

zl);(l\') =1; k=01, 2. (11.2)
=1

Bai toan dil ra la: Bi€t lrang thai ban ddu ciia hé va xic suiit chuyén Pyi(k)
hoiuc & lar (k) «da cace trang Lhai tai buoe ko Cin xdce dinh xac sufit p(k) dé
i bude (A—=0,1,2...y hé & trang thai 855 0=1, 2, .. .

Trong nhiéu truong hop gia thi€t cac gia tri £, 14 hing sd trong cac buac,
khi do ta co xich Markov déng nhit.

Truroe htt la khao sit xich Markov dong nhdt cia hé § gom sd.hiru hann
lrang thai, dit bi€l xac suiit chuyén gitra cac trang 1hai p;; trong dang ma
{ran sau:

Py Py Py 1‘
[£4] = I3, Pop o I'pa ' (11-3)
C Py Pag o Pan |

. - ~ . ' . r - . - -~ - k.3
Vi tai moi buge he chi hodc & lai trang thdi cit, hodac chuyen sang mét
trong (11 — 1) trang thai <on lai, nén tong cac gid 1ri xac sufit theo trng hang &
ma tran (11-3) luon bing 1, nghia I3

Zl’iL =1lvoii=12 .., .
k=1

'Ti?.‘p theo dwa vho ma tran xdc suidt chuyén [£4), bi€l trang thii ban diu
cua ¢, xe dinl xac safit trang thiadi p (k) cia hé o buoc b nao do.
Gia thi¢l ban dau hé ¢ trang lhar Sy, nghia la bidt :

[)1(“) — pZ(“} e = [""U-l(“) — /’m+l(’”) = . ://:i(”) =) vi ])m(o) =1

Tai budce 1 hé chuyen tir trang thai Sn dtn cic trang thai 8, ¥,, .., , Snvéi .
cdc xac sul:

1

L
oy, 1)m2~ ---;Pmm,u-,Pmn
Khi oy hé 8¢ & cede trang thin Ny S, a0 S, vai cie xae sufit

pi(l)y = Pmys padl) = Ly, oo pu(l) = Lamy oo, Pall) = LPrg " (11-4)
Tiep theo can xae dinh xac suiit trang this ¢tia he tai buoe 2, dé la P1(2)
7202), o, pa(2).
Ta st dung cong thire xic sufl toin: phan voi gida thi€t la tai buée 2 hé c6
thé & Lrang thid 1 véi dieu kicn @ L bwoe 1 hé & Sy va sau do & lai Sy, hodc tai”
bude 1 he & 5, va sau do chuvén d&n S vov..., nghia a vidt duge : |

Pi(2) = pf) V4 py(1) Pyy + ... + po(T) Py
P22) = pi() Prap + pp(1) Pz + . pa(D) Py - (11-5)

1u(2) = (D) Pra 4 py1) Pay + oot 4 pa (1) Poy



trong do py(1), py(1), .o pa(1) xaw diuh theo (11-4). Tu dAy c6 thé vit bidu thie
xuc dinh xace suid traug thai tar bude 2

s

) = Zp,(l)l',l voi i =1.2,.., u (11-6)

Cae git trl pi(2) phu thude vao xac sufit trang thai & brgel va ma tran sic
sual chayén trang thii P,

Mét cach tong qu:tt. bigt trang thai ddn cta he, ¢o thé xac dinh sic suft
trang thii cua hé & buoe & theo bidu thre :

pilhy =Y pk =D Py viii=1,2 0 (11-7)
j=1

I\hunn bicu 1hire xuu suat trang hai 'rén day co theé nhan dwoce nho cach
dién dat ma I in don gi an vhir sau :

Tir bieu thie (11-5) vift duoe trong duny

[p(Fh)] = [()(kﬁ D[] (11-8)
trong do [p (k)] 14 ma tran hang bac | cac phan 1 cita né la sac sult lrang

Lhai & biroe k. Ta ¢6 dinh nghia twong tu déi voi p(k—1),
[£,;]) lii ma Lrin vuong bac i onocide xde sult chuyén frang thaj.
Theo tinh chit truy toan. hidu thire (11-8) o (hé vi€t ti€p nhw sau:

(1 (&)) = [p (k=2)) {Py) (11.9)

(p(k)] = [p(D] [Pi)—2 (11-10)

Bitu thwe (11-10) cho ta thuat lodn xic dinh sac suft cac trang thai cua hé tai
birdc thoi gian &, khi viél veclo xéc sudit trang thii ban ddu [p () va sac sul
chuvén [#;;] gifta cac trang thiu.

L . .
va ¢o dang tong quat .

Tht du 1. MOL thi€t bi co Lhé & mot trong 4 trang thar sau day :

S, — thi€l bi lam viéc; 5, — ¢o hw hong nhe;S3 — o hr hong néng;
S¢— bi hong hoan loén

é'dé}' chira khio s&l qua trinh sta chira va xac sudl chuyén Py giira
cac trang thai dwgc ghi trén hinh 11-2,

Ban ddu thi€t bi & Lrang thai 5. Nac dinh xae suiit
pi(k) dé Lhicl bi & cac lrang thij kh(u nhau tai cac bwdc
1, 2,3, 4. O diy mé6i budce co thé Liy 1 nam.

Tir graph lrang thai ta ¢o wa ran xac sait
chuyén [’ :

0,3 04 02 0,1 ]
o 0 04 04 02
155)] 0 0 0507 ’ g,z
0 00 I Hinh 11-2
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Pheo g tinel eo py(iy = 1va pglt) 6 vGii-= 2, 3, 4, _
Tan buae & =1 Un@l by o che brang thai 51, 55, 53, 5, voi che xac sudt sau
pdly =1, = 03 ply o =001 pg(l) = {yy=-12 1)4(1) = I’ =0,1.
hel qua niay co the bm dwec nho brta thae (T-10) voi
) [ = [
0 dav co
[pa(1) pa( 1) (1) paD 1) = |11 0 0 0[P =03 0,0 0,2 0,1]
Tigp theota xac dinh xac suiil trang thai tar buoe & = 2.
Canetr vao o 11-2 va bidn thue (11-6), ta ¢o:
Py = ph Pypo= 03,03 = 0,00,
Pty == (1) Pyp = pa(1) Pyy = 03014 0,404 == 0,23
Pl = p(1) Dy pull) Pag 4 D3(D) Pyy = 0,28
Pyy = puty Iy kD) Poy + patl) Poy 4 py(1) gy —= 0,35
K& qui teen day oo thé nhan to phép tinh sau -
(P2 = {p D] 2] = [0 ik 2 odl [Py =000 0,28 0,25 0,35
Tueng tir, xac dinh duoc
(P30 pa(3) pals) palds = (p(H]1 5] = (0,027 0148 0,214 0,611]
() pac 1) by py (] == [FO)] ()] = (L0081 0,07 0,1288 17931
Tor k& qua trén day (hay ring khi khong xél dén qua Irinh siva chira, thi
chng sui N hicu bwdae thot gian, xac suit dé he o trang thad h(")ng hoan toan py(k)
cing lon, TAU nhien khi A —» oo $& 6 py(oe) == 1, nghia la thitt bi tiat y&u hong.
Trovg traong hop xich Markov li khong dong nhil, nghia la ma {rin xdc
sulit chuycn teang Lhad [, oo gino o] kbae” nhau o lang bude, va ki hién 14

[£7,(M) Kb do e stal trag that cuac he i buoe & vin aae dinh lwo ng tu nhw
bitu thiee (11-3) trong dany .

[p (k] = T p G 1)) 4200 ) (11-11)

Quas thr du tren day thiay riieg e pldin 10 & ma tean hang cie xic sufit
trang Lt piCh) bicn don pha thioe vao s6 bhude A Khi h tang ddn nhirng gia tri
pilk)y LiEn den ga L duy ten B¢ khiao sat tinh chat do ta xét Gicp thi du sau-

Thide 2. Thoi Lt o mol vang theo thong ké thily nhu sau: khong bao gier
¢O 2 ngay nang LEn nhau. Neu bom nay aang thi ngay mai voi kha nang nhw nhau
O the mua houe mal lroi, NCu hom nay mua hooe mal Ledg thi voi xée su@tt 0,5
Ja ngay mar tho Lt khong dot Nhiwng nfu d6i thi chi mol ntra so trwong hop
trod s¢ nang, ¢on Mot nia so tewong hop mua thanh mat troi hodc ngwoc lai.

Bit1 ving hom nay ving do ning. Xac dinh xac sufit trang thai thoi tigt cua
1, 2, 7. ngay sau.

Ky hi¢u thoi tiél nang N
mua M /
mal lrui MT
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. N ' - - . , . - .« &
Bo 14 3 trang thai ciia hé cin khio sat. Cadn c\r vao s8 licu thing Ké, 1ap
ma trdn xac suiil chuy®n gita eie trang thai nhe sau

M N MT
Mo 0,25 0,25
Fyy== N |05 0 0,50

MT 0,25 0,25 0,5

Grraph trang hdi dwoce v& trén hinh 11-2

o . . . . a . . - .
Dira vao bidu huc (11-10) 6 the xic dinh duoc xive sufl cie trang (hai cua
hé sau moét 85 ngay khac nbau.

O thi du trén trang thid han duu cua hé cé:
IN(D) =11 py(0) = 10 py(0) == 00
Sau ngay thir nhdt tinh dvwoc:
(1) =000 pye(l) = 0.5 0 () =0
Sau har ngay ¢o6:
Pyu(2) = 0,575 pr(2) = 0,15,

[)“T(Z) == ”,:‘)7:)

Khi thay doi trang thii ban din, van st dong
bieu thue (11-10) ta xac dinh dwoe xac sudl cic Hinh 11-5
trang thuai cua hé tai-budac A khi liang Lhii ban din
thay doi. Trong trudng hop thi du trén day, k¥l qua du bio (hoi hiét sau ba
ngay ¢o:
M N T
M7 0437 0,157 0,375
p(y = N|0398 0203 0,398
MT[0,39% 0,159 0,402 |

Tiép tuc tinh theo hicu thwe (11-10), thoi Lidt sau & ngay nhan duec cac
gia tri xdc suit trang thai sau: 7
M N MT
Mrod 02 o,
p(sy= NI64 02 04
MT1Tod 02 04

Tir dAv th3y ring sau 8 nudy (eid tri & ede hAng < 0a noo tram xéde sullt
trang lhar p() nhuw nhau, nghia la xae sudl xust e thon et dey tri o vang
do la quang 409% ngdy muwa, 207, ngay nang va D%, ngay mat Leod, khong phuy
thuoe van thoi gl ngay xuit phat d& tinh. Mo Odn teén ¢6 thé viet thionh ma
tran bang

MoN NT

PEY =04 12 0,4

Sau bude 8 cde gia Iri xde sulil nav khorg doi v o 1a ma Iran sée sudt
hanh vi giéi han cta hés ki hidu la =,

O day = c6 'dang © =[x 7 my].



Trong dé =; la xiac suilduy tri cta hé & Irang thai i khi { — eo.

Trong mél 86 lewrérng hop = con goi la véclo bAt dong.

(iia Lvi cic thanh phin cia = co thé xdc dinh khi giai phuwong trinh ma
tran sau : )

o [Pl = - (11-12)
Troug do6 [P;,] la ma fran xidc sudit chuyén gita cac trang thai cha hé .
P
va théa man diéu kién Z T =1 (11-13)
1=1
Trong thi du 2 gia trl vecto = duge xic dinb nhu sau:

L5 1L,25 0,25

(7 72 7] | 0 0D = [my 72 7
L ”125 ()7.25 ”"3 ] |
va T oy mg =1

IKhai trién co :
.07 F 0,37 + 19,2073 = 7y
0,237 -+ w4 0,201 = m2
N,25=; + 0.om2 -+ (,0 Ty T2 Ty
Giar ra ¢o = =[0,4 0,2 0,4]
Y nghia cia xic sufit haoh vi gioi han, hoac con gor la xdc sudl frang thai duy
lri cva hé s& dé cap (éi ¢ muc sau.

11-3. QUA TRINH ¥ARKOV CO TRANG THAI ROI RAC TRONG THOI GIAN
LIEN TUC

'I‘ﬁmg thwe (€ co nhidu trwang hop hié chuyvén (v trang thai nay sang lrang
thai khac khong vio phimg thoi diém it .dinh mia & nhitng thei diém bat ky,
ngAu nhién. Thi dg thei diém xiy ra sy ed hoac thoi diém chia xong su cd déu
la nglu nhién.

Bé mo (& hanh vi cha hé trong trudng hop nay ¢o thd dung qua trinh
Markov vai trang thai vét rac v thoi gian Hén lae, con coi la xich Markov 1ién
tuc. Sau day trinh bay phwong phiap xac dinh xiic sudl cac trang thai ctia hé
trong qua trinh nay. '

Gia thiet hé S duwoe mo td bdi n hiin han {rang thai 8. 82, ..., Sa. By hiéu
pa(t) la xic sufit d& & thoi dicm ¢ he & trang thai 8;; =1, 1 va ddi véi Lhoi
diém bat ky lubn ludn co:

Y mtt)= (11-14)

Can xac dinh ;3(8) s t=1. n
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T R \ . ” . s . ’ o ) ‘) .~
| I'rong truwdrmg hep nay khong (he st dung cie gid Irp xde sufl chuyen giiia
cac trang thai £ nhw & muc truece. vi khi nay néi mot cach chinh xac. gia tri
xdc sudit chuycn nhdy coc tr trang thai nay sang trang thai khac & dung thoi diém ¢
la bdng khong (lwrong tur xde suft nhin gia el cu thé nao 4o & dai lwgnyg ngau

nhién lién tuc la bmg khong). & diy thay thé cho Py phiai dwa vao khid niém
mal dé xdc suft chuyén teang thai i

1]‘

Gid hi€l & thei ditm ¢ hé & trang thai 5, Khao sat mot khoang thei gian
Ligp theo At, h¢ st chuyén dén trang thai §; voi xée sual (A1), Khi do mal
d6 xic suil chuyén trang thai Ay dwece xac dinh theo

Do
Ay = lim Alal)
At—0 At

(11-15)

Mat do xdc suitl 25; chi xée dinh vor j 2= i Tir hidu thire (11-15) co (hé xie
dinh P;;(A¢) khi Af @0 nho:

P,j(m) ~ A, A (11-16)
N&u moi A; khong phu thuoe vao thei diém ¢ thi qua trinh Markov la déng
nhat, n€u »;; phu thude /, c6 dang 75 (t). qua trinh Markov la khéong déng nhat.
Gia thi®t hé § duge mo ta nhér cac trang hai S,
S, 83, S, nhw trén graph trang i hinh 1d-4 voi cic
mal d6 xac sufit chuyén trang thai 7.5 cta chc citp Sy, 9
Sau day s¢ trinh bay phwong phdp st dung phwong Lrinh
Kolmogorov dé xdc dinh cic xac suft trang thid cga heé
Py i = 3,4,
Khao sat p,(t-+At) 1a xac suit dé L thei didm o + {Ahé &
trang thai §,;. Sw kién nay ¢6 (hé xay ra nhe hai cach
(xem hinh 11-4) hodc lihop béi 2 su kién sau :
1. Tai thei diém ¢ hé & Sy, san Al hé khonyg ra Hinh 11-4
k1101 51 '

»

~ Tai thei diém ( hé & 54, sau M hé chuyen d&n 5.

Xac sufit cua su kien 1 chunh fa tich cda xac sudl p(8) voi xie suidt oo difu

kicn la sau At hé khong chuyén sang S;. Vay xac sufll cta sy kién 1 1ac:
) (1= Ayp AD)

Tuwong Ly, xéce suit cta su kien 2 chinh [ tich cfia xae suil A¢ fai thoy difm ¢
hé & Sa, A0 la pg (1), vou xae sull chuyen U S5 sang Sy tvong A, L dy, o 4.

Viay xac sufit evia su kién 2 la

Py (1) gy, L

Hop cia hai sy Kién (rén, xac dinh duoc xac sual dé Loi (hoi diem (¢ 4 A

hé & trang thai Sy, do Ia py (¢4 Af):
P4 A) = pr () (1 — 7q2 . Aty 4 py (L) g, A
_Bitn doi va iy ¢16i han o :
pr(t+ ) — p (D)

lim Y — = — Al () + 2y 8 (1)

At — 0
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dm (0

p - = P () T vy (8) - (11-17)
. .

K& ana .

Bidu thue (11-17) ta phwong trinh vi phan @ng voi py (D). Twong L, ta lap
cho p, (1) v py (8) dua Lrén hinh 11-4 nhu sau:

Nie suiit d¢ & thoi dicm (¢ + Ol) hé & Sz, kv hiéu la p, (8 4 Af), duge
xie dinh nhw xae suiit hop cua 3 osu kién sau day -

I T thai didm ¢ hé di3 0 Sy, sau Az h¢ vin & 8, Su kién nay c6 xae suél
v el cia oy (O Noi (1 — 72, M — 7,, M), |
Trong d6 (1 — 755 A — Ay A T xie suirt dé san At hé khong chuyén sang trar g
thai S, va cling khong sang S, Vay xie suitt cia su kicn 1 duee viél gin ding
rong dang :

' Py (1) (1 — g A — 55, AD)

ZoTal thor iém ¢t hé & Liang thad S, sau A Le chuyén dén Sz, Xae suit cda
s kien nay la:
fr(ly gz At

2. Tai ther didm ¢ he & Yeang tha S, osan A he chuydn dén S,. Nac sudit
cua su Kién nay la

Tu dav bicu thoe xac dinh iy (1 3+ Afy 6 ding
Litn dor va Lay gioi ban o

s (1)
(¢

T8 o Ty a(8) A () A= 7 p () (11-18)

Twong tr ¢6 Lhe vigl cho cac xac suat trang thai pglt) va p,(0). Hé phwong
trinh vi phan mo (4 xice sual cac trang thai dang (rén div duoce 2oi la cic phwong
trinh holmogorov:

oy ) .
/i Fyafn Va3l
ot
d ') R - - y
- (f./; =< = Togla = Teal2 Tt Taadh ¢ 7l (11-19)
dp, . - —
Py = Tarfla — taqfly F T oq
ot
o i . -

Trong thue ¢ khi khao st xac snot teang thin coa wial hié cn thé, la khong
cin thanh lap vac phuong trinh v phin teén day theo cach phim tich xae suat
di péu, ma hé phuong femh (11-149) 6 the vicl tiue tiétp dua trén graph trang
thai hinh 11-4 theo quy lic sau:

dpicly

1 cria xac suil trang thai S cdn Lime S thanh
it

V& (riu ghi dao hitm

phin & v& phid b¥ng 80 nhiing mbi tén lién hé giva trang thad S; do vai céc.
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trang thai khiac Thanh phin s& marg ditn cong (4-) néu miin ten liuang vao Sy,
mang dau trir (—) n€u mite do tr S, di ra. MOi thanh phitn T tich cia mgl do
xic suill 2,5 cia mdi én do va xiae suil trang thad, ma e do miii 1én di ra.
) . 2 .n . . . . . v o " e
H¢ (11-19) co (he giar nbér phép tinh tich phan voi didu kicn ddu ¢ =

tng vori teang this ban ddan cta he va Tuon theéa min ding tinre E pi(t)

1=1
Trong nhiéu trudng hop co thé chuvén sang dang dar 86 nhir phép bien doi anh
Laplace d¢& giarn -

Vice xace dinh c¢ie xae sndt trang thar p,(4) theo hé phwang trinh vi phoa
Rolmngorov Lrén diy trong truong hop heé co ciu Lite phire tap ey nén 181 cong
kénh. Vi vay trong thue (& thuong quan tim d&n giai doan ma khi do gia tri cuc
xac suitl p,(f) trég thanh hiang so va poi la xde sudit trang trai duy tri hojc 1a
hanh vigior han coa heo Ticp theo dua ra phuong phap xac dinh cic xac suiil duy
tri Li do.

{lanh vi yiorl fiun caa fic. Trong guid teinh GEp dién, vé I thuyt khi £ — oo
cac g trj xie sull pi(8) o hé (11 14) s¢ dat dén mot gia tri duy i p; nao do
theo dicu kién sau diy -

Neu he 5 ¢6 sd lrang tha 1a hitu han va nCu xuiil phat tir mot trang thai
ban d:iu nao do, sau mol 8¢ buoe hé ¢o thé chuyin d&n timg trang thid bat ky
khie, thi khi dé ton tai vécto xic suitt hanh vi giol han p, (con ki hiéu la =),

v

= 1,2 ... 7 macac gia i cda chung 1o bing so va khong phu thude vao trang
thai xuat phat ban dau.

Thi du nhirng hé ¢6 grdaph trang thaa trén hinh 1123 vachinh 17-4 thoa inin
diru kién trén dav. Nhing hé mae qua trenh dien bidén co xay ra liang Lhin e tae
hoac ¢con gor Ia trang thi « hirp thu » hoge « tr ¢hdi - nhw cac graph trang thai
H. 11-1, H. 11-2 % khong ton ai hanh vi gidi han vi bi¢t ngay khi § — e 0O

P Py ot == o= 00 p (Le)

Nzoal ra qua trinh di d&€n Liang thai lue phu thude vao trang that xult phat-

(e gia tri xac sual trang thad duy L gy dwge xace dinh khi giai hé (11-14)
dpi(t)

dt

Két qua nay co thé nhan dwoe khy str dung phwong phip xdc diuh veeto bt
dong - nhw hitu thue (11-12). O day

(2] == |=] = [=] i)

, . cat ~ . . .. . o 2 .
trong dé can hicn doi coe gig tri 7, d¢ cou dang xie suil choven trang thay,

vari dicn kién thay == (), nghla lagiai hé phwong trinh dai 6 dang (11-14),

Mot cich gin ding ca the cot 5 =~ 755, . trons do 1 Ly khodog thoid aian
kv, ol O day cin chi v la nlofu ki cho bidt xie suiit lam viée an loan [
oW Cgudit s ed ena phin L, e 4o co the xic dinh mat d6 xae sufit chuven
trang by 71 ngoai ra gia tri Py luon thoa man @0 -7 Py =0 1, )

] =

-~

11.4. SU byg wici 512RKOV DANH GiA DO TIN CAY CUNG CAP DIEN
]'m:” T]l]: &1\' s¢ str duns qui trinh Mavkoy co theri glan lien tue hoae von
rac de danb g in cay cua so d6 hé cung cap dién, Gia thit tai (had diém
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nao do he co the & mol trong n trang thar va dd hidl ma tran xic suit hoic mat
do xdae sudl chuyén gitra cae trang hid.

Trude et ta bat diiu héi hé gdm cac phin tr khong phue héi. Gia thidl
h¢ gdm hai phin tr song song 1 va 2 nhw (rén hinh 11-5 va graph lrang thai
tren hinh 11-6 ' '

Hink 11-5 Hink 11-6

Trong do 7, 75 1a cwong do (hoae miat dé) xac sudt cta phdn (o 1 va-2,
Cac trang thai duoc ki hicu nhw cau:

Noo — ta har phin Wi lam viéc; Sy, — Phin ta 1 sy cd, phin 1o 2 lam viéc;

So1 — phén tir 1 Jam viée, phan i 2 sy ¢d; Sy — Ca hai phdn 0 s cd:
trang thai «luc», vi khong xeét tinhh sta chira cua he

Hé phuong (rinh vi phan xac dinh xac suit trang thii & day co dang :

dp.,. Wy )P

_d[t_- = —(, 72) Pool1)

e — + |

—_— T . (1 ' oo ! )
(t raPyoll) 21 Poo(l) (1-18)

i];l T ——111)01(“) I )'2;’-‘0([)

va dang thire  poo(f) 4= prolt) + no(l) -+ pit) == 1.

(mai he phwong trinh teén day nhan diroe cde gia tri xde sudt trang théi,
la ham cna thoi gian va phy thude vao cac tham s 7, 7,.

B¢ don gian Linh loan, gia thitt ¢6 7 == 75 = ». Giai hé phuong trinh vi
phan tén diy vor dico kién diu

Po ) = 1 pr0) == po(h == py () =0
ta nban diroe .

Posfl) = ¢ " a9

pt i : o
Port) = proll) = (11-20)

20—

Thi dg. Khan sat do Lin cay cia hié gom har phin 1@ n;{a‘ong‘song va
graph trang-thai nhw Lrén hinh 11-6, 11-7. Bl xie suit van b S0 iofin trong
khodng Lhoi gian £ =100 gio cua moy phin 10 la p = 09, C* Xe dinh xdc sugt
tin cay ctua hé trong khodng { = 100 gio.
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Mat do xdc sult sureé > cUa hai phiin [ Ling nhau, duoc aace dinh theo
5. .
bicu thnre
fo | — p o nt & dav

wl:m.MLkazumn[_
] , gics
Thay gid tri » va £ = 100 vio cac bieu thue xac dinh pg 0, prolt)s Pl
nhin duoe -
PO()({ - ]UH_) == 02 = “,:\‘!
Do) = pu(ly = 0,
Viy xace suil lam vice P cua toan he

P= oo+ 110 4+ 100 = 0,81 4 0,09 4 0,010 = 0,99,

Trong Lrudng hop den gidan tén day, k€t qua nav ¢6 thé vhan duoc truc
I . S
tiep e bhiew thuce sau :

P=1- ¢ =1—=( -0Mm2=n0n0,

Tuy nhién phuong phap sace dinh xae suiit trang thén then sich Markov o
ra tinh wn vicl khy tiong hé edn xé0 loi nhang qui trimh tae dong nguoe nhaw
chang haw dong sy co va dong swa chia trong hé.

Ticp theo khao sial do Lin cav cta phan e c6 phue hoi, voi

: S,
cuong do sy oo nova cwong do pic hoi o v graph Trang thai nhw
trér hinh 11-7. trong do gre Unél kb bat diu khio sad phan 0 lam . "
VieC va co o 7
So la tromg thai lamviec © Sy ta trong thai su o8 cga phén i £,
Ié phuwong trinh vi phian holmogorov duwoe viet nhu sau : Hunlp 11-7
dpolt) .
——— = — 1) ()
dt
(11-19)
(i
7—/—i— =rnptly wpad)
dt
REL hop vor dien kien dau gr(iy =1, pici) =10 va
oty + ) — 1
GGiar mat trong hai phuong trimh cia hé (11-1%), nhon door
: 4 ’ 74y .
Pl = + o Ut (11-20)

U - 7 T

. » % . ' ~r L ~ . : - Sa » . LI
Tir bieu thive (17-20) thay rang do tin cay p({) cua phan W co phue hoi
gom thanh phin hdang so va thanh phin giam din theo thai gian. Khi ¢ = 0 co

~vi goi la hé 80 8in sang cua phin nr,

:].k} [ —» oo, ¢O O(oc):; L
Polt) 1 CO prol i

nhu da xé! & chwong W.
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Troug nhiéu trrong hop do vice giai cae phwong trinh vi phan khi hé phire
tap, riit cong kénh, nén (huong chi gquan tam dén xac suét trang Lhai duy tri
Voo Pr Khi do ¢hi ¢in giai he (11-9) trong dang dai 86 :

.
—ip,+up,=0va
pot+ 1y =1
ta co : P | (11-21)
‘ u 4+ 2 u. -+ 7
K&t qua nay cé th¢ nben duwoce khi st dung veclo bt dong [w] == [popy]
nhu sau: .
[pe 1) =[P, m][’ = ]
w1 -p
va Po + pP1 =1
Trudmg hop phin t& khong phuc h8i, khi do p = 0 (6 thé hieu 12 phue héi
vari thoil gran sua chira 7', == 1 — oc) ta chan duoc nhirng bi¢u thire quen thuée
tu (11-20). ’
DO tin cav ctia phin & po(t) = p(t) = 71
Nae suiit s ¢o ciua phin ta pid) = (1) == 1 — Aot

Nhw vav (hily rdng néu qué trinh la Markov va ciac gia tri 7, o la hiing
s Lthi do hin cay ¢6 dang ham ma nhwe da nhan dwoc o chwony truwde voi gié
Lhitt dong su kicn la tor gian. |
Ngoai ra néu heé ¢o hai trang théi 5. 5; nhw mnh 11-7 ta ¢o quan hé gitra
hai gia tri p,, py nhuw sau: '
o=, (11-22)

')

nghia la ti 0 — cang lon thi kha nang pliin lu bi s ¢6 cang cao.
L
ifreong hop hé gom nhieu phiin tir ¢c6 phuc hoi.

1. So do not hép. Gia thiét hé gdm n phan tr nhw tvén hinh 11-8, cé cac
gia tri 7 vio oy nhw nhau. DS danh g do tin cay cua hé, la xét haj lrang thal
dién- hinh nhw teén hinh 1129,

/’l i
j‘/\

HO@ (Dt /-

Iy

Hink 11-n Hinh 11-Q

S, — mai phdn tr déu lam viée ; S| — mot phin & nao do bi s cd; Vi
hé s& ngung lam viée khi hoidc phin tir 1, hodc 2, ... hodic phiin L& sw ¢&,nén .
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mat do xac suiil chuyén tir Sy d&n 8§, 1a nz. SG dung hé pheong teinh vi phén
trong tu nhwe d8i voi treong hup mét phiin 10 (hinh 11-7) ta nhan duyc

'

poll) = — M ()t (11-23)
nx iou tr 4

Nac sulit lam viée duv tri cua hé

Py == et (11-24)
n. 4+ p
Khi khong xét din tinh pbuc hoi, nghia la thay u == ( & biéu thue (11-23),
ta nhin duge xde suil dé trong khoang thoi gian ( hé lam vice ab toan, (wong

tr & chwong 9

Py = e~ 70 -2 o= M (11-29)

voi A\ = nx 1a tham s dong su (3 cua hé,

2. 8¢ db6 song sony. Hé gém n pliin ta nhw trén hinh 11-10, gia thigt cic
tham sg 7, w cua cac phin to givng nhau., Trirge e ta khdo sat hai trang (hii
dién hinh ctia he :

2

nK ’
-
Hink 11-10 Hinh 11-1!
Na — khi t8l cd nophin 10 bi su o, nghfa la trang thai sy o8 (oan hé

Say — co mél trong « phin Lo lam viéc.
Graph trang thii cta hé duoc mo ta trén hinh 11-11,
Tir So d€n Sy do trong hé 6 thé stta chita mot phin t& bit ky nao do,
vi vay cuong d¢ sta chua la s
St dung bitu thtre (11-20) lrong ding tuong tu, 1a ¢6

7 1y, - {nut)t

() = - A
nu 7 le 4 A

(11-26)

Trong trwemg hop can i xie sudl cae teang thii khie nhau, dé don giﬁn,
chi cﬁn’quan tam d&n handr vi gion han eta heé, Khi do gia thifl ki hi¢u Y, 14

‘. . Y K . N . s » ..
trang thai &0 i phian ‘nr Bisu co trong mach o phian S0ng sung voi L = 1, 1,
2, ..., s Grraph trang thad caa hé co dang

nhw trén hinh 11-12, Vi qua trinh dién ann-DA
5

, PR A
bi€n gitra cac trang thai ¢chr tén hoiac Wi O@ _‘)Q
o S : N s
(theo chiéu su ¢o ti€p luc hoiic sua chita s, s, 7 n
m Zpm -1

dan) nén con goi la qua trinh «sinh va
chét ». Hink 11-12



N . . . ar . o . 'y N %

De xawe dinh xde sufit trang Ui duy (et o, pry e e tacod e diing hé phuong
troah i Lean hanle vi giod han ttong dang dan s hotde suy true Gép tie bién thire
(11-22y 1a oo

ny.
[’l = pO
H -
1y A . .
pp= D, e = e (11-27)
2u L 2.t
ny. (r — 1)y 7
PD = : - el —— //0
7) 2 .

KEU hop voi didu kién p, 4+ pr + ... 4+ pa == 1, la xic dinh dwgce cie gia
tri Uis [ == f, 1. '._)-..., i,
Xae suiit Lim viee P dia heé, & day duoe xive dinh theo bicu Hige

[ = Po +pl + + a1
Tren diy ta xét viée sirdnng xich Markov sic dinh xac sulit trang thai duy
L1 dGi vai s Ao gom cae phin W giong nhau. KO qua nhao dwoe leong doi don
gian. Trong trwong hop cac tham s 7, w cua cae phdas tu khac nhau, s&  trang
thid tang Ién gi@ip bow, vice tinh loan tro nén kha phive tap,

Chang han ta klaao sat hé gom hai phdn to nai song song nlne teén hinh 11-13-

voi cite tham so 7, vit 7. . Hanl vi i e ¢6 thé o tic uhé bdn trang
thiad sau day

So, — va hai phidn tur lam viée s S, — phan i 1 if{l]l‘ viee, phin (i 2 su
o . - “ ar - . .. , - . - o .
cO; Sy — phan tu I sy oo, phdn (w2 lam vi¢e; Sp— ca hai phdn tw bi

su ¢,
Graph {rang thai dugc bicu dién teén hinh 11-14.

Mol 11-14

Hicp theo e dinh dwoe gic sudt duy (o eba cae leang thai theo bilu
thue sau:

. = )] (11-27D)
trong dd

= [7yo ™o Fg1 T} 14 veelo xie sulit ciae trany thai duy tri
2006



|£,;] ¢6 dang ma tran cuong do xice suil chuveén trang Lhai. O ddy co:

00 01 10 11
00 \1- (A +7,) 79 A 0
()] = ol up  1—(7,4uy) 0 7
11, g 0 1~ (7yuy) 75
11 U i iy I—(pi22)

To bidu thire thanh lap dQwee he phwong trinh xiace dinh =

o M oo — (2 ) mig A= pamy = 0
va rang budc '
re .. Troo -+- 7110 -+— T:UI h+h T:ll - 1
s¢ giai duge
Toor Tig) TOls Tl

Trong trwong hop 7y = 72 = 7 1) = Hy = ., l&a tré ve voi bidu thive xdc
dinh gac sudt d& ca hai phian tiv lam viée :
% ,

- = p
G+t !

trong d6 p la xic suial lam viée ctiamar phin (..

Qg T~

(11-25)

3. Banh gia thot gian trung binh lam viéc an toan T, Trong chuong truéc
dé xac dinh T, voi cdu trie ciae phin te khae nhau, la cin xac dinh tham s§ dong
s ¢d \ cua loan bo, tirdo ¢6 T = ~ O day la sw dung hé phuwong trinh
Kolmogorov trong dang dai s d¢ xdc dinh gia Iri 76 h¢ ¢o phyc hdi voi cach
dit din nhw sau:

Ta da bigt thoigian trung binh tam viée an toan 7' cua phan tr duoc xéc
dinh theo bifu thirc

oo

T — J‘ l)(l)(“

(&
St dung bhi€n ddi Laplace d8i vou 14t) co:
(7)) = J P(ly et (11-29)

@]

~

trong A6 7 1a toan tir bitn do1. Niw vay Ia thay

T 2% [’(:) kKl = 0 (]1_3“)

d1(1)
(dt

dl (1)
dt

-Bign d0i Laptace caa ¢O
= 4P (z) — P ()

207



trong do P(0) I xhe xuit P () khi £ ==0, chinh Ia xdce sufit {rang thai ban dfu
cua phin W (hodge clda hé), Chdng han o khan sat he oom ha [)hdn tir 8ong song
(ML 11-18 va B TT-1) qua hé plnrmw trinl vi phin Kolmogorov cua cée xic suﬁt'
trang i

Joo (1) 3 a1 il)s Prgtd) s i (1)

{Poo (1 : :
oDy 220 o (0 g (1) 4 2 (D
e () (7 + ug) P19 &) F vy () + 72Pgo (1)
dt (11-32)
d t
—]i‘f’[—(L = — (g 7)) pry () 1 peol ) + papyy (1)
«
Vit Poo (1) + pry (O Pro (1) + Py (1) =1+
Dua vio dinh nghfa (11-31) wit o0 peg () =1, ta o hé phwong trinh

toan tur:
AP0 (0 — 1= (7 + 72) Loo (1) 4 mipro () + paper () E
APy == — i+ u) P (L) Foap ()4 700 () i (11-33)
7P (£) — 0= — (u; + 79) Py () + 21pog (£) + 2ap11 (£)
k&t hop vor (11230) co hé phuong trinh xdce dinh cie gia L théri gian trung binh
un vice an toan T & cie lrang thai, voi cha v rdng Ty =0 vi Sy 14 lrang thai
sir O toan hé
—l == +22) 7T, + 1Ty + vl
0= — (7, 4+ v)To1 + 72760 (11-34)
)= —(n+ 1) T+ 711Te
T day xae dinh duge Too, Toy, Ty Vi dav la ba trang thai, & do hé lam
viee, nén thoi gian trung binh lam viée an toan T cna hé li
T =T, + T+ Ty (11-395)
jidu thire (11-34) ¢6 the lap Liwe Lidp L graph trang thii véi quy tac
sau day °
— VU frai biing - 1 do1 vari trainyg thai ban diu. ¢an b:"lng ) vOi céc trang
thai con lai. ’
— V& phii lap theo quy liv ctu hé phuong trinh Kolmogorov, véoi diéu
kiei thay cie xdc suft trang thii lam viéo ¢oa ha biog dn T tuong tng, B8i voi
trang that he bl su o T thay biang

Thi du. (0 8 do gom 3 phin W ndi song song nhu lrén 11, 11-15. Graph
trang thai eia hé droe ve trén 1110, ot il tham s8 7 va o cla cac phﬁn (i

gidng nhau :
7 — 001 l'»I—-]; =2 [_]
N h

Xae dinh thai gian trung binh fom viée an loan T cda hé.
Cac trung thai cua he¢ dwee dinh nghia nhar sau:
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_ S, — ¢4 ba phﬁn t lam viée, véi T, twong irng; S; — mét phiin tir su cd,
véi Ty twong wng; S, — hai phiin U sw ¢8, voi T, twong trng ; Sy — ci ba phln
tr sir ¢d voi Ty =

N 2 :\
K-t! K-t
s — —n——
) —_————————— & oo o
S S, oF 0
" 21“ < .h\ L T’ {‘ T2 jk t
i Lot ™ ™
Hink 11-15 : Hink 11-16

Ta ¢6 8, la trang that ban ddu, nghia la po(0) =1,

Py (0) = p (0) = pg (V) = 0.

Bé xac dinh cic gia tri T, Ty, T,ta lap hé phwong trinh dai s8 dang
(11-34) sau : .

—1=— 2T, + uT,
O== — (2 + T + 30T, + 2T,
U= —(G+4 20T, + 22T,

Gidi hé phuwong trinh teén, nhan duoc :

w2 o1 1
To=———  Th=7—:; T, =
62 27, A4 2u

Thay »= 0,01, v = 2, ta ¢6
T,=3360h Ty =50h T,=02h
Viy théi gian trung binh lam viéc an toan T cia toan hé co gia tri,
T =T, + T+ T, = Ml h

4. Su duny dony Lrlang. Trong nhirng muc (rén ddy khi danh gia dé tin
ciy cta hé, ta di gid thi€t qua (riuh nglu nhién trong hé 12 Markov, nghia 1a cac
dyng s kién la téi gian va thdi gian trung binh lam vié¢c an toan T hoic théi
gian trung binh stra chira sy ¢0 T, dfu tudn theo luat mi. Tuy nhién trong thue
t& gia thi€&t do khong pbai bae givr ciing dung, ching
han thoi gian stra chita T, thuong xa ludt phan phdi e
mii. Néu nhitng gia thiét (rén khéng dung, qua trinh
nglu nhién sé khang Markov va phai tim bién phap giai -

Trong muc pay s¢ néu lén phwong phap gﬁn‘ dung
nbdm chuyén qua trinh khéng Markov, vei thoi gian T,
c6 phan ph&i Erlang bac k, v& qua trinh Markov.

|
Lo

Khi nhirng gia thi€t vé difu ki¢n dirng, khéng hiu ; —
qua bl pha v& ta nhian dwoc nhirng dong khong tdi gian. Hinh 1117 f
Mot trong nhiing dong loai nay la dong Erlang véi bac
k nao dé. !

Dong Erlang bac & duoc thanh lip tir dong t&i gian véi didu kién chi giir
lai nhitng sw kién thur A, nghia 14 bé qua Ak — 1 sy kién, nhu bidu thi tren
H, 11-17.
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Nhu vay hling 8§ &k chi mirc do hiu qua gilva cac khoang thoi gian T, Tz
Khi & =1, dong Erlang tro vé dong t8i gian. khi k — o dong Lrlang c6 hiu
qua chat ¢hé&, nghta la t6n lai quan hé ham gita T;.

Mat d¢ phan phoi xac suit cia dony Erlang ¢6 dang

: AR e
=20 - (11-36
fe(t) (k — 1) %)
trong do6 7 la cwrong do ctia dong L8i gian ban diu.
Ta day co cweong do sy ¢6 vua dong Erlang bac k& :
,\
o 11-37
he = — (11-37)
va thol gian trung binh gsda cdc suw kién Ty .
Ty = —— (11-38)
Ak
B0 1an xa (phwong sai) cua Ty :
1
Do (1) — . 11-39
x (1) Tk ( )

Nhing bitu thie (11-38), (11-39) cho phép la thay th€ nhiing phan phdi
bat ky biing phan phdi Erlang twong dwong, kbi chi cdn bi€t Ty va Dy ctha phén
phdi bat kv do.

Thi du. Nic dinh tinh ch#it cua dong su ¢ va dang ham miat d¢ phén phd;
caa Lhon gian Lrung binh lam viée, n€u bi€l gida tr] thoi gian trung binh gitva cac
sw cd Ty = 2A va tan xa

D, = 0,8 (1]

Giai. Theo (11-38) co:

Toe (11-34) voi Dy, = 0,53 zac dinh duge
1 1

b o= — —

Dy 22 0,8.0,5%

[ ]

nghia la dong su cd trén day lwong duong voi dong Erlang bac 9. T diy xac
dinh dwge cudng do su ¢d » cua dong i gldn

-

= dnx = 1.5 va mal do phan phdi cua dong Erlang co dang (H. 11-17).

[ = 22EI° -

2:5¢

Ti€p theo, dé stv dung khai niém vé dong Erlang danh gia do tin cdy, la
gia thi€t thoi gian trung binh stra chiva su ¢ Ty ¢6 phan phdi Erlang bic k = 2.
Trong trudng hop nay cde xac suil trang thai khong thé xac dinh nhé hé phuong
trinh dai 80, hodc vi phén Kolmogorov vi hianh vi cia hé khong thé mo ta nho
xich Markov. Bé chuyén vé xich Markov ta gia thi€l ring thor gian sta chira su
co chia lam hai giai doan:
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1. Bit d@4u sira chira

2. K&t thuc stra chiva M
va coi rdng Lhei gian & tirng giai doan ¢6 phan phdi mit voi |
cwong do stta chira nhw nhau. Voi gia thi€t do la xét he gobm ~ | O |
2 phdn Lir [dm vice song song nhw trén hinh 11-18 ¢6 ¢iac Lrang

thai sau: - Hinh 11-18
8o~ ca hai phdn tir jam viée; S — mét phiin tir lam
viée, mot phan ttr bt diau sira chua, 5‘2’ — mot phdn tar lam viée, mot phin L

k&t thic sita Lhua, S —ci hai phin (& bal diu siua chia; 6‘%’2’ Mot Pha“
L bat ddu stra chira, phin tu kia k€l thic sita chia ; 3(2’2’ ci hai phin tu
két thue stra chia.

Graph trang thai va cwong do sdce sufit chuyen dwoc vé trén hinh 11-19.
Bé xdc dinh x&c¢ suat trang tlm duy tri, ta ¢6 thc thanh lip ma tran cuong do
chuyén trang thai dang [Pl,l nhu sau

S, s §2) sdv sgr s
S, =t 2. 0 0 . 0 0
S U 1—(u+2) z 3 0 0
Py = S(%) H U 1—(7‘+l"') 0 A 0
) Surh 0 0 0 1—2u o 0
§3%1 o " 0 0 1—2u "
S L0 0 2. 0 0 1—2p
Tir day co thé xic dinh vecto xac sudt hanh vi gioi han cla hé
(=] = =] [Py] (11-40)
Trong do
| [7] = [mo =} =¥ =it mh? n 2P

Gidi hé (10-40) nhin dwoc k€l qua
sau:

a) Xac suiéit dé ca hai phln tu
deu lam viéc :

2
7, = & (11-41)
u? + 4 - 432

b) Xdic suilt dé mét phén ti bt

ki DI sw c0

Hink 11-19 ny = ,Fllll 4 nl? = : 40 :
| w + dau 4+ 4

. " . A 7 . A
¢) Xae sufit @8 ca hai pldn o bl su ¢0:

432
; — (1+1) 9113) (2> 2) — 1‘-4.
T, =Ty + -+ et h T g L2 (11-43)

{at nhién co: To+ 1 +rn2=1

Khi s& trang thai cta hé nhiu, viée g1a1 hé phwong trinh dang (11-40) tré
nén rat phac tap. Tuy nhién nhang kil qua trén day co the nhin dwgce mot
cdch truc li€p dua trén nhan xél sau day :
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NSu thei gian trung binh sitra chita s ¢8 Ty c6 phan ph8i Erlang va co
the chia thinh & «giai doan», ma mai giai doan ¢4 phan phdi mil voi cwong d§
stra chura g, thi khi dé co the dung nhirng biéu thhre danh gia d¢ lin cidy nhuw
trong trwong hop T, ta phan phdi mi ((rng véi qua trinh Markov) néu thay thé

X t
u biing o

Ching han néu cé h¢ gdm hai phiin 14 song song, Ts ¢6 phan phdi mi, thi
xdc sulil «, d& ca hai phdn tu lam viéce la:

: 2
== (o47)
T SN

Ne€u T, c6 phan phdi Erlang bac k= 2, ta xéc dinh =, trirc ti€p:

u.“\‘ 2 p.z + A '
To :( : ) = nhu bieu Lhue (11-41)
7o uk w? 4+ Hu 4+ H?

CHUONG 12

DU TRU TOI UU TRONG HE THONG PIEN

12.1. KHAI NIEM CHUNG. DBé nang can do tin cay cla hé thwong phai trang bi
nhirng phdn (v du trik, vi v& nguyén tde, «mudn tin ¢iy phai thwa». Tuy nhién
trang bi phén t& du tré trong hé bao gio cling kém theo viée ldng v8n dia tw.
Vi vay xudt hién bai loan xdc dinh gia tri tO1 un cua dw triv {rong nhitng rang
buoe nhal dinh.

Du v lroug hé thdng ¢6 the trang bi theo s¢ phiin t&r trong so 46 cta h¢
hoic lheo cong suill cia hé. Trong chuong nay s xét d€n viin dé du triv t8i wu
Ltheo s& phin L lrong so d6 cung ciip dién dua trén ciac chi tiéu nhw cwe dai hamn
tin cay cta hé, ho#e cwe ti€u vén ddu Lo chia heé khi do tin cay da cho. Ngoai ra
eling xet bin toan du trir 181 wu theo cong sufit dit trong hé thong dua trén chi
tiéu cuc tiéu bamn c¢hi phitinh toan ¢o xél d€n d¢ tin cay cung cdp dién.

12.2. DU TRG TOI UU THEO SO LUONG PHAN TU

Du triv trong mot so do c6 thé thue hién hoic cho loan hé (hinh 12-1) hoac
cho tirng phdn lw trong hé (hinh 12-2)

Lai toan dil ra la da bi€t xdc suél lam viée p;; ca phin (i & mach j.Cin
xac dinh do tin cdy cua loan hé, .
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1. P6i voi trwong hop dy trir cho toan h¢. Theo so do hinh 12-1, xac
-sufit s ¢ Qy, ciia toan hé duoc xic dinh theo bidu hirc sau :

o =[] (12:1)
=1

HO-@ @ o

Hinh 12-1 Hink 12-2

Ry

_@——
o
&

Trong do Q; la xac sufit sy ¢6 cha mach j. Gia trf Q; duwge xde dlnh nhu sau :

¢ =1~ ]_—[ Pij (12-2)
i=1

Vay sdc sudt lam viéc cia todn hé lrong trwong hop nay duwoc xdc dinb

theo:
m

Poypy =1—=0Un =1 — l—[ (I_Hpi]) (12-3)
=1 =1
Néu gid thist mor phin t& c6 do tin cay nhu nhau, nghia [a p;; = p, bifu
thue (12-3) tré thinh: .
Pyy =1 — (1 — p)=® (12-4)
2. Boi voi traong hop du tra cho tiung phan tie. Theo so dé trén hinh
12-2 ta thdy hé s& lam viéc n€u chi ¢&n mot trong m phin tir & méi doan (hé c6
n doan) khong bi su ¢d. Khi d6 xéc suiit lam viéc cda toan hé cé dang

n
Pu = [] P ' (12-5)
i=1

Trong do I’ la xac sudt d& & doan thiri c6 it nh&t mét phiin L lam viée.
Nhw vay P, dwoc xic dinh nhw sau : |
m

Pi=1~ JTa-py (12-6)

| =1
Tw day biu thuc (12-5) €6 dang :

n m
Pug, =[] =TT @ = ] (12-7)
i=1 i=1
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Néu gia thitl moi phdin L lin ¢iy nhwr nhau, nghia la p;; = p, biéu thire
(12-7) c6 dang :
Py, =[1 — (0 = )" (12-8)
(+ia thi€t ring trong ca hai phwong an duw rir néu trén ¢6 88 phin tir trong -
toan hé ninr nhau vi xdc sull s ¢§ ¢ ctia mo6i phian tw la 1t nhd (g < 1). Khi
d6 bitu thirc (12-4) va (12-8) ¢6 thd vidt mét cach gin dung :
®

Py, = 1 —1+ mp* =mp®

Pht(Z) L (1 — 1 + m[))n = mupn
Lap 1 s8
Pht(z] = ”lnpn = Hln_l (]2'9)

Trong dom > 1;n > 1

Tw day thay rﬁng hé dwoe du triv theo tung phdn L0 c¢6 dé lin (ay cao
hen so voi trivong hop du tro theo toan hé la m* -1 ldn. [Tai hé dé co do lin cay
nhwr nhau khi n = 1.

Mot vein d& cian chu v la trong thuc & s phan tor du trir & méi doan co
th® khac nhau nhiim dam bdo véu ciiu chung vé tin cay cta toan hé. Vi viy cén
gidi quy®t bai toan ti€p theo la xac dinh & phdn tr 18i wn my trong cac doan
(1 = 1. n) lheo nhirng chi tiéu khéc nhau.

3. Cwec dai d¢ tin cay khi von dam tw bhan ché. Gid Lhi€t ¢6 so do ndi
cac phiin tn nhw & hinh 12-2. Cin zdc dinh gia e} 16 wum,; 1 = 1, n d& dal cuc
dal Pht-

Bé giai bai toan'nay ta co thé chuyién ham muc tién cue dai Py, thanh cuc
tifu thong st ® cua toan hé. @ la Lhong sé ddc irwng trang thii sw ¢§ cda toan
hé [xem chwong 10]. Bai toan dugc vi€t nhw sau :

Nac dinh cac gia tri my; { = 1, n dé

b — E (cpi)mi — min (12'10)

1=1
VO iany bll{)C

i=1

vam; > 151 = 1,n
trong do:
¢ = 1=r thong st ddc 'rung trang thai sy cf cna tirng phin iy trong
Pi -

doan i, voi gid thi€t & moi doan cic phidn t& tin cay nhw vhau.
m, la s lwong phan L lrong doan i: ¢¢ li von déu tw cta moi phian tir -

trong doan {; € la von ddu tu loan hé, dd dwoc xéc dinh: n la 88 doan ctia hé.
Pay la bai loan tim cuc tri c6 vwdyng voi ham muc tiéu phx tuy&n, c6 thé

dung nhitng phwong phap quy hoach toan hoc d¢ giai. O day ta str dung phwong
phap nhan tir khong xac dinh Lagrange. Bai toan c6 thé vi€t don gian hoa thanh:
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Xac dinh cédc m; dé :

n ’ .
Cuc ti‘u ham L = Z () 42 [E ey My — CJ (12-12)
1=1 1=1
Vé&i rang buébc

!
E ¢;m; = C (48 don gian coi 1a ding thire)
i=1

Bitu kién 18i wu:
oL

—_— = (qai)mi Ing; 4 »C; = 0 (12-13)
aimy
[ == 1., n
vdi rang buéde . E Cim; = C (12-14)
i=1
Tir bigu thie (12-13) c¢é
i 1 _
A =(o)" ‘ (12-15)
¢
- lnq;i
Ki hi¢u K; = — —2— , tir (12-15) nhan duoc :
Inq>i
Inh = m;lng; — InkKj; (12-16)
Cudi cung, m; duoc x4c dinh theo bidu thirc |
m; = niln)\—}-bi (12-17)
Trong do
a, = ! ; b‘ = aniIlnCpi
Ing;
Tiep theo c¢6 th® xdc dinh pham vi gioi han cta gia ri hé s§ A.
- Tir biéu thire (12-14) va (12-17) c6:
1 ) 1
Z cia;lny. + E cihy = C
1i=1 i=1
Tu day
- n
C i E C{bl
Iy = i=1 19.1%
= — (12-1%)



Tom lai trinh tu gidi nhur sau.

1. Théng ké ciac s liéu vé xac su¥t tin ciy p; cta moi phin t& (rong doan
i clia hé; vdn diu lu c¢; cia phdin st lwong Wwng: Long vdn ddu tu C toan hé..

2. Tir céc 86 liéu p;, c, tinh cac théng sd =, a;, K;, b;

J. Tinh mot gia tri 2 va m;; i = 1, n

4. Thay ddi gia Lri A trong pham vima gi¢i han duoc xic dinh Lheo bicu
thire (12-18), tinh lai cac gia (r] m;, 1 =1, 1y
foan hé.

. 1
5. Xac dinh théong s ® toan h¢ va xic suétl tin cay P = ]

6. Cédn cir gia tr] cuc dai P xic dinh duoc lap m; téi vu.
Thi du, Xéc dinh s§ phin tir 18i vn cho tung doan & so d6 cung clp

: O ) dicn nhu trén hinh 12-3 d& dat cuc dai
- @ C ‘ xac sullt tin cay toan he¢ I’ trong rang bude

—_— —— . —]

—. P
) :__.@}—- | Zc,-m,gC

Hinh 12-3

1=1

voi € = 30 va nhirng s8 liéu khdce cua bai loan ducc cho trong hing B12-1.
(1ai theo cdc bwoc da néu trén, kit qua duoc ghi trong bang B12-2

Eang 12-1 Bang 12-2
—
Phan doang | Von d2u tu C; P, A 0,004953 0,00395 0,80295
! 1,0 0,40 " 2 2 2
9 3,0 0,85 iy 3 3 3
3 2,0 0,80 1y ? 3 4
| 1,0 0,70 e 2 V 0
1 0,97630 0,9763Y 0,98639

iu k&t qud & B12-2 thiy ridng s phin tr t8i wu (rong moi doan cua hé

cO i vl da
m;l]=1[2 3 4 5]

Vi gia thiét ¢ac phian 0 (rong lopg ¢oun <o ciing p, va ¢ nén loi gidi
tor vu nhan deoc khi st dung hét vion diu o C.

Trén day dd xay dung plueng phip luin sie dinh so phédn 10 du trir
t8i wu theo muc liéu cuc dai yac sudl lin ciy -loan hé voi mél rang bude vé
v8n d&u tw. Trong thwc (€ thuwong xuiil hién nhitng rang buéc khic nhw vé
nguyén vat liéu v.v. Vi vay tiép theo trinh bay cich giai bai toan lrén khi xuit
hién bai rang budc cho truéec.

4, Cye dai 46 tin cgy toan he khi c6 bai diéu ki¢n ramg bugc. Tuong
tw voi treong hop trén, ham muc tiéu cua bai todan Ia

= ¥ (4™ = min (12-19)
1=1 '
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voi nhitng rang budc:

T twim, <7 W

e

1i==1

Thanh Lip ham Lasrange

:.Zl(?])mi T [Z f = L j o [2 wom, — W } (12-21)
i=

1= i=1 |

R .9 . C AT . - . p .
Dé dov gian, gia thidt ring buoe In cdc dang thide sau

]
i

1=1 i
¢ (1°..22)
Z iy = W g
1=1 IT
Tiép theo
oL ny A X
== lne, (9,)  + 740, F Py =10 (12-23)
Qi
Tir day xac dioh dwoe gia tri m, 166w cda doan i
) .
my, = -—— [In (a3 + by 2)] ‘ (12-24)
iy,
Trong doé
o, — — b ;bl::'—— i
In, ine;

b, va rp la nhitng bdng st c6 g el gidd han dwoy xac dinh, dua vin bicu
thue (12-22):

- Z aillntasry 4 b)) = C
1=1

— Z by [In(ain, + 0iA3)] = W
. =1

Thay A;, A, nhiing gii tri khac nhau, xac dinh dwoc ip gia tri 160 wn
cia m; D3Ei vor bai toan mi sO rang buoc lon hou 2, phwong phip aial
(IS I
twong tu.
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5. Cge tidn vén dau tw khi d0 tin cdy todn h¢ da xae dinh

Trong nhiéu trwong hop do lin cdy cta todn hé did cho (ruwdc theo yéu
ciiu, nhiém vu ciin xéc dinh 8 lwong phin t du triv lrong tirng doan cla hé
sao cho dat cue tifu von diu luw cho toan hé, Bai toan dwoe don gidn hoa va
phat hitu nhwsau:

Xic dinh my d@&

n
= Z ¢im; — min - (12-25)
i=1
vOi rang budc
Yien™ <o (12-26)
i=1

Trong do ;, & la thong s8 dac trung trang thaj su ¢ cta phiin t& & doan
[ va cua toan hé.
rlam Lagrange trong truwong hop don gian c¢6 dang:

n
L=Y comi+r [Z(""i)mi - cp] (12-27)
i=1 i=1 '
Giai j’L =7(41) " Ing; + ¢;=0 (12-28)
n;

T diy co thé xac dinh my. BPé xac dinh m; cin bi#én d6i thém nhu sau:-
T biu thic (12-28) rut ra g tri gioi han cia A.
Ci
A= — (12.29)
(’Pi)ml Inyp,

Bidu thac (12-29) c6 thé vigt theo dang

Y C) . C, _ _ € _ _ Ca
(o)™ Ing, (92)"2Ing2 (p2)™ i ng; (on)™2Inog
(12-30)
T day suv ra:
. ciln .
(p1)™ = Z=PL ()M (12-31)
. Cylny;
Ky hiéu K; = “IN%L han dwoc
¢yIngg

(9:)™ = Ki(p,)™ (12-32)
Thay giu tr} ()™ & (12-32) vao diéu kién rang buoce, co: :

2 Ki()™M = @

1=1



Nhu vay (o)™ = (12-2)

Ky hiéu ZKi =K ¢6

i=1
(o)t = 2 3-34)
K
Thay gia tri (o)™ Gr (12-33) vao (12-32) ¢6:
()™ = A O
I
Rut ra
k;
m,ins; ::ln[ q)J
K

Tw day xac dinh dwoc gia tri m;

In [ I‘I\;_i~ (D]

- (12-25)

m; —

Inp;

Thay cac gia tri 7 khac nhan nhin dwge cic lap m; véil céc téng +5n diu
lir C. Tir gia tri min C gac dinb lip my W& o,
Gji tri gioi han cua 7 xac dinh theo (12-30):

Cy

A= -

Ing (e,

o mj (D A . Cl
— Ing,
K
Trinh tw giai bai toan trén gém nhiing bwoc sau day :
1. Dua vao gia tri yéu cdu v¢ xdc sudt tin ciy P loan hé, tinh thong 8
1—-7
[)

O —

9 P&i voi cac doan (=1, n tinh

I — 5 U l['l(p
(Pl pl C1|n’41 Z

Cy
() |
— (1Y
K 1

3. Tinh » = —

1 I .
1 = in| —o0 |, i=1,n
4. Tinh my ln(pi [ e J
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Thay d0i 7 ciae gia tri khac nhau, xac dinh duwoc tap [ m;|; i =1, n tgi

|
e dat mn E Cim. |
1=

OF diy cin low v la khiocop cde rang bube cia bai todn trong dang bt
- . . . I n ’ . 4 v 14
Qavy Uercs plivong phip giai phuce lap hon, o hé su dung dinh Ii Kuhn — Tuc-
ker [xem oo 1] hoxe nhiing phwang phap (im kiem cire Ui cua bai lodn quy hoach
nhr luven

123, D TRT THI SU THEO CONG SUAY TRONG HE THONG DIEN

Niw dinh gif tri cong suftt dw trir 101 wu la mot bai lodn quan trong khi’
HHiCt &0 vy wan hinh hé thong dién. Tinb thiin ¢h y®u «ta viéc Ziai bai loan
nav Lo nhdm giar quy®l mau thuan : Khi diea (h@m cong sudt dat vao hé théng
thi plici them van din tre va nhitng phi 16n vé van hanh, ngha la chi phi phai
tang mol lrane AN, nhung he théng dién ¢é cong sufll du lrlr duwoce ting do co6
do lin %y caa ion, xae suiit ngung cung cap gidm va nhuw vay thiét hai kinh t€
do tincu omt dien ndng cling giam di mol leong AH. Khi AH > AN thi luong
cong suul du triy ddu G thém dé 1a hep I

Cong suat dy triv trong he thing dién dwroe dinh nghia theo biéu thirc:

) —
Pg = Py — Py (12-36)
ry- i % N At w 2 ' Y ’ - ’
Fiorg e P — long cong sual diat caa cac to may trong hé thang
I — ong ¢ong sufil cla phu tdi & thei diém khao sat ¢6 k& dén

Lon ih51 Lrang hé thong.
To dav thay rang du (#d t61 wu cong suitl trong hé thng P4, duge séc
dinh theo by tién
min | Z =N + H} (12-37)
Trong i6 N — thanh phan vén ddu lw va phi 6n van hanh 43 quy W®
ol nam
A — Gia tri trung binh thiet Lai kinh t& do ngirng cung c@p dién
[rong maol nim,
Trong chueng 10 theo bifn thee (10-45) di co:
H = /?JV
Trone &0 Wo— aid L trune binh cea dién nang thi¢u hul hang nam. Gia
tei Wophy thioe vao xiae suat thitu hul cong sult trong hé thong. Vi vy cin tim
cte phuong phap xae dinh cic gido e} xidc sufil nay.
Nhirng dai luong nglu nhién énh hudng dén xac sufit thidu hut cong suat
trong hé thong difn hao gém:
1. S e@ cive phin L0 tvong he thong nhuw 16, tudebin, may phal dién v.v..
2. Nuil hion swosai léch giwa phu @ thue 18 va phu tai thi€t ké,
5. Sar st vé du hilo phu tar ,.
Sau day st xde dimh x4e sufit xudt hién nhirng st kién ngau nhién ke trén. pé
don ginm, gid Lhi€l rdng ¢id ri ¢ong suit Inigu hut bifn ddi réi rac va theo ling
cip, MOI ¢dp €O gia rl O [MW].
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Xdc suiit sy ¢§ cae phiin t trong hé thdng dwoc bitu dién trong diy
fPL ) i=u+1,+2... (12-38)

Trong A6 Pjf — xic suat d& trong hé thdng (hidu hut b [MW] cong suil

do sy ¢i cac 16 may.

Twong tir ta ¢o the bidu dién xic suiit thua cong su.il do phu i giam so
vol gia tri cue dai @8 thigl k&, goi la diy xac sudl giam phu L

FPS Ji=0, =1, —2... (3-39)
trong do P&, la xic sulit dé trong hé thira ib [(MW] do phu lai thue & giam.
Bo1 voi s kién cong suil sai 1éch do du bAo phu lai ta vigt diy xde suit sau

Pl i=0,—-1,1,—2 2. (12-41))

Trony do I — xic su@l d€ trong heé 1hdag thigu (khi i 2 0) hoac tha (ki

i <7 &) mot hrong cong suit 1a ib (W] do saf s du bio phu lai.
Moidiy xdce suit trén diy tao thanh mdl khong gian xue sufit cua cic sy kién
co ban. Do dé6 ¢6 the viét:

Ibe - ]
1i—0
n
e — 1 (12-41)
— 2 T
1i=:0
E =1
loge vict duge: Y £ YO P Y 1 4 (12-42)
1=0 1=0 1=0

Neu gia thifl ving cong sufil (nitl k& dam bio ding yéu L?‘m,'r‘.gh?n ol el bing

khong khi phu lai cuwe dai. Khi do xdc suat thitu bul cong suat 1 eap & W] tron:;
. . . . . % i

hé thong dwgce xae dinh thco bicu thuc

P o= PE(PEEFT R P OPT ) (P P PR A
(12-43)

Trong dé tong dai s8 cac chi §8 phia dw¢i ctia moi thavh phiin cia khai trién
‘trén phai bing 0. Thida -
JE sc 88 . N
! -ch sz trong do b+ 04 20=0.
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Thiinh phin nay gom : xac suiil khi xuiit hién phu tai thyc nhd hon phu tai cuc

dai thict k& mot lwong 0 [WW]: P‘ib; déng thoi ¢6 xufit hién sai s8 véi phu tai
di biio nnd hon phu tai tare mat hrong 2h [M] I’Zsb; va khong xay ra su 8

mal o may ndo s 249 Vi vay luong (hida hul cong sudit trong hé thdng lic nay la
DI .
Tuwona L ¢o theé vidt biéu thire xac dinh xac sufit thi®u hut céng suét mb [MW]

th

lrong né tundng I# .
U o e lo b mb

PU = BE(PPE 4 PEEY )+

ab a ;nb (m=-ih
FOPE (PR L PP ) (12-44)

Tong qual ¢o thé vitt hidu thire séae dinb xdc sudt thiéu hut mb[MW] cong
suiat trong hé thong :
n
P:‘b = Z Z be Pj; P ' (12-45)
i=-—n j=0 k=—n |
voi difu kién luon lubn co: i 4 j + k= m.
Trong trwong hop hé Lhong ¢ gia Iri du {ra larb [MW] khi phu tai cuc

dai, biéu thie xae dinh P van theo (12-35) nhung bay gio phai ¢ didu kién :
v . mh al v

L 4+j+ =04+ m
Ticy, theo sé teinh by phwong phap xde dinh cac ddy xée suit

O LU s

I Gia tri cua Xdac suidt sy ¢6 cua i td may ([ —= 0, 1, 2,..., n) trong he
e copon to max: £ phu thude vao s lwgng, cong suat va 88 liéu thdng ke
ve ane subl trang Lhad sw ed ¢ cda tirng 10 may.

Gid Lhi#l cOong suit vi xiac sublsw 6 ¢ «Uu s 10 may trong hé th@ng la nhw
phau, khi do ¢o e dung it phan Lid nhithire ¢ xae dinh xdc suit xay ra sw ¢d
& ding kLo may trong toinn bo o to may P07, vor cong sufil moitd may la b[M W]
nlir sau [xem phu chuwong 2]

PYo= (1= g (12-46)
Trong do
N !
kN — )

Tu bicu thire (12-46) suy 1a rang gid i P chinb la thanh phan thir k ctia kha

tricn nhj th' -

n o o n—1 1l n-kk .4 -
— - [N (N2} n — 12 7
P+ 9 pt A nptTy 4 o+ K1 (n k)Ip q + g 101 )

o
[ A
lv



Trong d6 1 =1 — ¢ la x4c sufit lam viéc cia moi 16 may.

2 ¥ Ar » . o . . A ar 9 .
“ Trong truwdng hop 88 16 may n 1on (hing trim) vi xac sufll sy cé cua moi
Lo maiy q nho, ¢6 the dung phan phdi Poisson d& xac dinh P2y

k,~nq .
pre = (19T (12-48)
kb k1

Trong trwong hyp cac 16 mdy co coug sudl va xde suil sy ¢t ¢ khic nhau

* o N 2 N - or . E 2 . . ’ Y
de don gian ¢ Lhe dung cong suiit trung binh £, cta td may va xac sual sy ¢ trung
binh ¢4 cua 1o may

Py = L Z Fy | | (12-49)
- i=1 '

E ¢; I’;

i—1
Gw = "1 (12-50)

L

—

Trong do P,, ¢ la cong sufil va xic sufil sy ¢§ cia 16 may ! trong hé
Lhdng. '

Néu cac gia tri P, va ¢; rat khic nhau, ¢o thé chia he thonyg thanh nhiéu
nho:n, moi nhém ¢om nhiing t6 may <0 £, ¢ nhu nhan, Khi do xéc sut su ¢o
déng Lol cde 18 may ¢o the xac dinb theo bidu thiee sau, voi gia thiét hé co k
nhom may.

k
]._I (p + f[i)nl = 1 (12-01)
1—=1

Trong d6 n; — s& o may thu¢c nhiém i, thdéa man :

™ ~

n, = n. (12-52)
i=1 |
BE minh hoa bhiéu thire (12-51) ta xél thi du sau day :
Trong hé thdng c6 3 nhém L6 may :
— Nhom thtr nhit ¢o 2 16 miy voi Py = 100 MW : q; == 0,02
— Nhom thir hai ¢6 2 16 may voi Py == 50 MW ; ¢, = 0,015
— Nhom thir ba c6 4 t6 may voi P3 =25MW ; gq; = 0,01
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Trong trwomg hep nay bilu thiee (12-51) ¢ dang :

[+ a0™ =+ 020" (o2 + 020 (03 + 99)*
v
3
I](f’x Fa)" = h + 2mg 4 D 08+ 2pge + 0d) +
1=1

4 22 2 3 ,
+ (13 4 4p3qs + pig; 1 dpggy + 143)
Kbt chon cap cong susl b=25MW xue dioh Qwoe P30 =0,
Trone o, ching han : '
P = pipsaplyy = 0,982 o0 0nnt 4 090 0.0l = 0,0361
Trong truvng hop niay Pp° Lo xic suat K trong h¢ thong chi ¢6'1 trong 4
Lo may 25 W bl s ¢d oo it ¢l e cae 16 may khide d8u lam viéc, nhu vay Py
P R - R » R ” B . ar R > . . . + R ., s
chinh Dgid fri coa phian i ¢0 hé 8§ bac | eta ¢4 khi khai trién biéu thie (12-33).
Twong Ly, ¢6 thé xdae dinh P35, nohia I xae sufit d¢ trong ¢ théng bi su
. . . - . ) . o “ L. . *
chomot troug hai 16 may 50 MW hode i sw ¢ dopg thoi hai trong bdn to may
- - N N - ) . . N .y s e - - 2 . .
23 MW, Nhw vay P35 14 tong ciac thanl padn <0 heé s heac ¢, hodic gs lrong khai
tertn hitu thie (12-52), nghia Ia
s ‘; 2 22 (Bl Ay
P = pYopaqupd + pirsbp3ys == 02770,
2oP8 s dinh g sulil P4y gl cong suid b [MW) so voi phu tai cuc

ih

dai d& thi€t k¢ cta ¢ (hgng, thuong st dung do

AP thi duwong cong phu Lii hang niam Lheo cong suft

ﬁ% nhuw trén hinh 12-4.

1 \ Khi do duong cong hién Lue cta phu tai duoc
b ' thar hing duwdng bac thang voi Wng cip la b [MW]
o '] viv thde man dicéu kién : dién ning tinh bdi hai do
L \ thi la khong ddi. Khi do xac suidt giam phu tai
el | duce xie dinh theo: '

| ST " T
Po= 2 P = —— s (3-53)
Honl 32-4 o701 3760

3. Yac dinh vac sudt Pl khi sai s6 dy bao phu 14i mot lweng ib [MW)].
Thuong gia thi€t sar si ha du bio la mot dai lweng ngdu nhién co phan
phor chmen vl <do dech quan phurong o0 Khit do ta ¢o thé vidt bigu thire xac dinh

woe s de sal 58 cong suflt AP ndm trong khoang (— —1—; C+ —h-) , vOri diéu kién
ki voug cia sai 80 duw bio bing khiong, )
+b/26 .
! 1
. N . . (&4 1 - 2
1= P S— Talt T 4 % — & v/ dt =
" ( 2 2 Vr
—bj2a
1 [ 1 [ b
“de(E)e el 2l
2 20 2 20 20
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b

l)G

~

—'l

\ o [ |
Troug do @ ( ) 1A ham Laplace khi thay ddéi s ¢ = —‘;i»- [xem phu

chuong 2]
Twong tu c6 thE vift cho Pg*:

b/ 2e \
I 1_ ‘—t’/zdlzld)(.)b)_l"f’( b )
b V2r 2 Dg 2 25
b/'26

Do tinh chial ddi sieng cta tich phan xic sufil nén ¢6

)88 ]JSS r 1) )
Ilb——l—-lb I—].—t,.u.ull.

Sar sO dir bao phu tai lién quan d&€n d6 1hi phu tai hang nam, thuong chi
x6t du triv khi phu tai 1a cwre dai va gin cue dai, tng voi phy tai cue dai hing
. N . . » L S a7 . - N . o .
ngav, Vi vay thuong cé the lay sai 88 trung binh binh phwouog cta phu tai cire

dai hang noay dé Linh sai s§ dy bao. Trong do

1
— AP)2 (12-55
o = l E (APT) 12-55)

2 P |a sai s& dw bdo quan sal & @0 thi ngay va n la sd lin quan sat.

Trong qui hoach phat tri€n dai han hé thing dién, phu tai h¢ thdng thuing
¢6 thay déi lon, nén & birde diu xdc dinh du (rli @i vu ¢6 thé bO qua sai 80
dur bt Nguwoce lai khi xét bai loan duw trii trong dicu d6 hang ngay cién xél dén
sai s du bao do thi phu tai.

4. Thuat toan xic dinh dy tr&e cong sudt t6i wu, Nbw lrén dil ndi du tru
cong suil 161 wu trong hé théng dicn dwoc xac dinh theo cln Liéu cye litu ham
chi phi tinh toan co d& cap dén von ddu tr 16 may va Lhict hai kinh 1& H khi
thizu hut dién ning trong hé thdng.

Khi xac dinh gia trl H cdn bigl sufit Lhiét hai kinh (¢ do (higu dién h,
Gia tri h, phu thuoe nhi€u yéu 10 nhw lear h¢, qua trinh cong nghé vi cong QUd[
tidu thuy. O day gia thidl riing h, thay dor phu thuoce vao do lon cla cong suil
thi€u hut trong h¢ thing. Chang han khi thicu b [MW) ta O Jig = fi; va khi
thi€u 20 [MW] ¢ Jiy == hig viri hy = by

Sau day xac dinh ki vong cua thiél bai kinh 1€ H do thi€u hut cong suiil
trong khoang thai gian 7' :

H=TI[F}P bh, + P’ (bl + blty) + 2] (12-36)
c6 nghfa la Lrong khoang thoi gian thicu 20 [WW] co Lh* st g
by = Pty
5
Tir (12-36) c6 thé vilt: ) |
H = bT [hy (F} + Pl + ) + by (P + P4 L)) (12-57)
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Trong do Py m = 1,2, . 1a xdc suit thiu hut mb [MW) trong hé thgng -
voi dicu kién 1, khi phu 1ai cwe dai hé théng ¢6 du trd rb [MW].
Theo bifu (hire (12-57) ta dinh nghia:

th __ gth th th
A Y U A LA S

th th gth v
I, =1, +13b+ |
| (12-58)

I::b — Plh + I)Ih + .

mb (m+1)b

I

Trong do 1\ b la tich phau xdc sufit thi€u hul cong sudt trong hé th¥ng,
chinh 13 xac suiit dé & khoang thei gian khdo sat trong hé lhbng xay ra thiu
hul leong cong suil lon hon hodc biing mb [MW)],

Nhw vay ki vong thiét hai kinh (& I ¢6 dang

H =T E 1" b | (12-59')
N&u gia tri /iy nhu nhau thi (12-59) tré thanh :

H = bTh Z I (12-60)

Nhwr trén dd luu v Ia gia trj H & bifu thire (12-60) dwoc tinh voi digu
kién khi phu tai cuc dai hé thdng cé du triv rb [MW).

Bay gio gid thi€t khi phu tai cwe dai du teir cita hé thdng ting tr rb[M W]
dén (r + Db [UW], khi d6 gia trj H s& giwam mot lwong AH :

AH :I)T]l,[ e — Iih(”“] (12-61)
r—(r+1) Z ’ Z ’

1=1 1=1
Trong do6 chi s6 phia trén (r) va (r + 1) chi riding dw trii cong sufit clia hé
thdng khi phu tar cue dai 1a rh va (r 4 Db MW |
Theo nhitng biéu thie xidc dinh IR ¢6 theé vigt gin dung

;:ml) Il(l.lﬁ),h (12-62)

nghia xac su#l thidu tir ib[M W] cong suilt tré 1én & hé thdng c6 du trivla (r41)b X

s [MW]eciing gln bing xic sufit thitu te (i 4+ 1)b [MW]rd ién & hé thdng co du

triv it hon, la rb [MW]. Bicu do hop li, vi hé ¢6 dy triv rhifu s& lam gidm gid

tri xac su@il thi€u hut tr cing mot lwegng ib [MW] tré 1én so voi hé il duw trik.
Khi d6 biéu thnre (12-61) ¢o dang :

A(HH) — hpTIP™ (12-62)
r—(r



Tir bifu thitc (12-62) ¢6 th® thanh [ap chi liéu danh gid tinh (i wu cua
lwong di trir b (MW theo bt déing thire sau:

hTIi)h(r..ll >~ C> hrlvltbhlr) (12_63)

Trong do C la chi phi tinh toin vé ddu tw them mol td may cé cong sufit
b[MW ] dua vao vin hanh d& du trir ctia hé (hdng ting tir gia tri (r — 1)b d&n gia
tri rb [MW),

Bi¢u thie (12-63) chi réng viéc dwa td may moi o cong sudt la b [MW]

vgr chi phi tinh todn la €, nghia la du triv ¢cia hé {hdng la rb [MW] s& t3i ru
hon truong hop d el 1a (r — 1)b hoiic (r 4+ 1) b [(MW].

i T4drg Hn v@s

Pt oing sugt
T

yfkéng Hn vE”

r:=0

Xot dinh {Q:c}; i-012..

| oc 8 moy
Y
ST Xaé dnk §R31 10172,
) 1
e ,é’ff)’uvfedlfﬂ Xat dinh [A7)}i=0,11,722...
L ) *
. th
Xac dinh Pk ¢ k=12...
: b
, b
Xac oinh I;br) k=142...
|
’ n fh(f')
i H . Xoc dinh H = hbT & z,
k=1
§
(
Xaé ook aH = hoTZ" 2
' Fa(rt?)
) re(Mw)
Théng tin vé't8 1 A
may dua thém VLR, .
A . ; 5) |
vdo he;: théng an s )t |
| Dung khéng I
Noung wr e (ret) 7th ‘?ﬂ,
topt 5
g Hinh 12-5 Hinh 12-6

Thuat todn gidi bai toan du trit t6i wu Ong sufit Lheo chi tiéu trén day
dwrgc trinh bay trén himb 12-5.
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B& don zidn, trong nhiu trwong hop gia thiét rdng sufil thiél hai kinh (8
It gi¥ng nhau d&i véi cie hé dang dién va co thé bd qua sai s du bao phu tai.
Khi d6 du triv t6i wu luwgng cong suat rb (MW] co thé xti(. dinh mot caclg giai llC]l
bing cach lam cwe ti€u ham muc tidu Z, nghia la

Mm) — T Zl +c1b£ (12-4)

Bitu kién t8i wu co:

o7, O h » ‘
28 2 I ) Cb =0 12-65
= = (r )+ (12-65)
k=1
Sau khi thu gon k&t h¢p véi bicu (e (12-62), nhan dwoc :
—bT1y + Cb =0 | (12-66)

Tir day xac dinh dwoc gm tri {8i wu cua lich phan xic sufit thi€u nut cong sudt

trong hé thdng c

' = 12-67
LT : ( )

T (12-67) thity riing néu suit chi phi € cla céng suft du trir cang nho va
suiit thiét hai kinh 1€ /1, cang lon (hi tich phan xac sudl thigu hut cong sufit cang
bé, nghia la cang can co du lrw lon.

T bidu thie (12-67) qua gia tu] ¢6 thé xdac dinh gia tri du (rii céng

cpt '
suiil t§i wu ro [M W], nho quan hé

rb = f(I}*) nhu trén hinh 12-6.

5. Thi du. Trong hé thdng dién ¢é 10 16 may lam viéce, céng suit mdi td
la 100 MW, Thong sO cic 10 may nhw nhau va dd cho nhuw sau:

— Cuong do dong suw ¢d A; = 0,71 [1/ndm] (ké ca stta chita dinh ky).

— Thoi gian trung binh stra chiva s 8 T = 240h. |

— Gia thi€l rdng thoi gian lrung binh Jam viéc an toan T; va thoi gian trung
binh stra chiva st ¢8 T'y; cda mbéi 16 may déu tuin Lheo luat phian phdi mi.

— Do thi phu tai duec cho trong ddy xiac suiit %, gidm so voi phu Li cuc
dai la 1000 MW, trong d6 b6 la bic cong sudll linh toan voi b = 100 MW :

PE = Pl1000 MW = 0,04
Py = P§ 900 MW]| = 0,08
P — P| 800 MW ] = 0,08

Py, =P T00MW | =0,10
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— Bo qua sai s8 duw bao phu ai

— Sudl thiét hai kinh t& do thi€u cong sual i =6 [d]kW h]

— Sulit chi phi linh toan € cho 16 may moi dua vio hé hdng dé du trir
C = 10.108 d/nam.

Can x4c dinh 86 lwong td may du trir t8i wu

Giai. Dung ham muc li¢u

Min ;4 =nbT Y I+ Cr%
k=1

Iihb - E P::b
m=k

O day P xac dinh theo bidu thire (12-45)

Trong do

—n
o= }: Z P51 (12-68)
1=0 =0

Trong dé
F55 x4c dinh theo phan phdi nhi thuc

pre n!

ib — . — :'
Jn =Dt

Trong do : j la 88 lwong 16 miy bi su ¢ déng thoi & thoi difm khao sal.
q — xac sudl lrang thai sw ¢@ cta timg 10 may, ¢ duoc xac dinh theo

A s
q= l ~ Pl [xem chuong 10].

R STH0

Q' — )

O day
0,74 . 250 o
D220 e |
37610
Dua theo lhuat toan & hinh 12-5, trinh tu giai nhu sau : Plarony an 1:S6
6 may n= 10, nghia la du trit r =10,
Khi do6 ¢6:

q:

P o= Cleq(1 — q)° = 0,167

Twong
P, = 0,015

Py, = 0,001

3, = 0,000 ... Tiép theo nhing gia s& qua

nhd co6 thé bd qua.
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CEn xéc dinh diiy zac su#t thi€u bhut cong suit Pl theo bidu hirc (12-68)

P T Y P

1=0 =0

voi rang buge 1 4+ j=mvi & day r = U
Nhw vay

PLh = PE Py 4 PE, Py A+ PRy, Py + 18 ~3b 4 = 0.04.0,167 +

+ (1,08, 0,015 + 0,08 . 0,001 4 0,08 . DO ... = — 0,00792

Twong tw linh duoc

th v
[)21, = (1,068

Py = 0,0004
Tu day xac dinh

It - Z P = 0,00792 4 0,00668 -+ 0,004 = 0,009
m=1

Tiép theo xac dinh cac gia tri I'" I3 va gia lri kv vong thiét hai kinh & H,
doi voi phuong an 1

H, = T Z It

k=1
Trong d6 :

T = 8760 A
b = 100 MWV,
h = 6d/kW i
Nhin duge H; = 44,38 . 108

va Zy=H,+ Cr = 4938 . 108, vir=1

Phuong an 2. Trong hé th@ng co du triv cong suat 100 MW nghia la r =1, khi
phu tai cwre dai. Tinh loan dwoe ti€n hanh nhw doi véi phiwong an 1, nhan duoc
Hy =35.28.10%d

| Zy=1528.10%d
Phuwony dn 3. K& qua linh toan ninr sau:

Hy=0,35.108d
Z,=20,35.10%d
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P& s0 sanh c6 thd thanh 1ap bfmg sau day :

‘ S8 lueng Thiét hai | Chi phi cho Chi phi
Phuong an td mady kinh & du trir tinh todn
| H[1084] N 108 4] Z[108 d]

1 10 49,38 0 49,38

> B 5,28 "0 13,28

3 12 0,35 20 20,35

T nhitng k& qua trén day thay riing phwong an 2 cho gia tri Z cue tidu,
nghla 1a du trit tw cong sudt 13i wn trong hé thdng chifm khoang 109
céng sull tong cdng

CHUONG 13

ST DUNG QUA TRINH NGAU NHIEN MARKOV MO HINH
SACH LUQC VAN HANH THIET BI DIEN

13-1. KHAI NIEM CHUNG

Thue t& vian hanh hé (hdng dién chi ra rang ¢é6 thé dat dwoc do tin cay
cung cip dién cao bing ciach L0 chie hop v viéc vin hanh (hi#t bi dién, nghia
la xac dinh thé¢i han 181 vu Li€n hanh tu sta.

Viéc tu stra c¢6 thé phan thanh hai loai; tu stra dinh kv va tu sira do su ¢d.
Muc dich <Ga tu stra dinh k¥ 1a d& ngan ngura sy ¢il, ngwoce lai tu stra sy cd chi
(i€n hanh khi xay ra sw ¢&. Tuy nhién ca hai loai tu stia nay déu din d&n hiu
quad ngung van hanh, theo k& hoach hodc dot xudl.

Thi€l bi lrong so d6 cung cdp dién co theé xem la khoi phuc dwoc va la
mét phan tir cta hé, ma hana vi cta hé nay duge moé ta béi qui trinh Markov
véi 80 leong hiru han o lrang thai xx(4), k=10,1, 2... ... Trong do x,(t) Lhnrong
dugc dinh nghia 14 trang thai cla hé & thoi diém ¢, khi ¢é k trong téng s8 n
phdn 10 bj su ¢0 [(xem chuwong T11].

Trong truong hop nay theo I¥ thuy@tl cac qua trinh ngdu nhién Markov sé
(6n tai ma tran xac xuil chuyén gita céc lrang thai khiac nhau. Ma trian do
c6 dang:

Pgo Pyt e Py
Pio Py ool Py

P = (13'1)

Pno Pn] een 1)1111 dl

[ )
[



Trong d6 Py ;i =0, 1,2.., 2 la xac suiit a8 & thei difm dang xét hé ding & trang
thai i. |

Pasivk=0,1,2.,n;
sang trang thai /.

Trang thai ban diiu wng vori x(0), la hanh vi cia hé o Lhoi di¢m khi thigt
bi bat diu Lim viée sau khi lip rap, hoic sau khi lu stra. Gia thitl ring sau khi
la stra thi€l bi hoan loan duoe khoi phuc, va & thei diém ddu tién thi@t bj chwa bi
st ¢8, nghfa 1a Po(0) = 1, Pu() = 0; k= 1,2.., n. Trong d6 Pi(0) la xdc suiit
dé & thob diém din tién (¢t = 0) trong h¢ co k phin (& bj su co.

Trén quan di¢m do lin cay, diic Unh van hanh cua céc thiét bi dien ¢6
lhé¢ dinh gia nhé nhirng «hi Liéu dinh lwong kbac nhau, nhu hé 88 san sang cua
hé, khoang thoi gian trung binh d& hé chuyén tir trang thai ban ddu dén trang
thai tic (1re la trang thai ngung cung ciip dién) v.v... Ngoai ra mét trong nhiing
nhiém vu quan trong khi van hanh hé thong dién la xac dinh sach lwoce (u sua
thigt bi dién nhiam dat phong dac tinh van hanh (861 wu theo quan diém
kinh t€-k¥ thuil.

Trong chwong nay st dung qué trinh ngiu nhién Markov dé danh gia
nhirng didc tinh van hianh khac nhaa caa heé 1hong dién. Tiep theo dwa ra mét
tha tue don gian d xac dinh thor han t(n sua dinh ky thi¢t bhi theo thoi gian
yéu ciiu cuia van hanh an lean cia hé, voi m ¢ do lin eay da cho. Ngoar ra, sé
xay duyng mo hinh xic dinh sach luge 161 wru ban quan Lhi€t bi dién theo chi liéu
cire dai hoa hé sd san sang =, clia hé vai gia tidt la thi€t bi dién lam vi¢e & giai
doan biit ddu gia coi, nghia la khi cuong do dong su c¢d »2(t) 1a ham tdng then
thoi gian.

~

i # k Ix xac suiit d& hé chuyén tir trang Lhai

13.2. PANH GIA CAC PAC TiNH VAN HANH CUA THIET B] DIEN

(zia thi€t riing hanh vi cita so d6 cung cip dién dang nghién ctru dugc mo
ta boi qua trinh Markov voi si hitu han n trang Lhai trong d6 gom s lrang
(hai qua dé va (n—s) trang thai hip thu. Qua Irinh cta hé cé Lhé chuyén dich
gitra cac trang thai qua do voi mot xic suait ndo do. Nhwrng n€u qua trinh da roi
vao trang thai hap thy thi khong thé ra khoi. O day trang thai hip thu co thé
xem nhu trang thii « Lr chdi» cia mo hinh hé phuc va dam dong khong Lon (ai
hang chd phuc vu hodac trong (rudng hop & day la trang thdi ngang cung ¢'p
dien vori gra thict réng Lhitt hi sy c6 khong duce thay thé.

Trong trirng hop nay ma lran xéc suit chuvén P ogitra cac trang (hai c6
lhé vifl Lrong dang :

I’:[L ‘ ]l“—‘ (13-2)
R Q | A,

e

L—s s
Trong do I'la ma tran con don vi, hang (n — §)x (n — s), nhirng phin t& cua
n6 mo la sy kién clue chan ena qua trinh khi di dirng & trang thai hip thu.

f la ma tran con khong, hang (n — s) x5, nhitng phdn tir cda né mo la sy
kién khong thé ¢é cia qua trinh ra khoi trang thai hiip thu.

R ld ma tean con, hang (s) x (r — ), nhitng phén Ui cliand.mo ta kha 1‘1an53
¢6 thé chuyen qua trinh tr trang thai qua do d“n trang thai hap thu.
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Q Ia ma trin con (s) x (s), nhitng phiin Ut ¢na né mo i hanh vi cua qué
trinh trong cac trang thai qua do.

Nho [y thuvEl cdc xich Markov ¢6 1hé xac dinh cac chi tiéu danh gia nhiing
dac tinh vin hanh cia so do cung ciip dién. Nhirng ¢hi tiéu dé nhu sau:

a) N =[l—- Q) (13-3)

goi la ma trin o ban, nhitng phin U n,; Leong trng cia no ta khoing thei gian
trung binh ma qua trinh dirng & trang thai j. véi dicu kién Ja qua trinh da di ra
tir trang thai i. Trong do i, | du thuoe vao chi s5 cta lap s trang thii qua de.
T fut . = . _ » . . , , . . ” .
b) Thoi gian tdng cong ¢, trong khoang thoi gian do qua trinh dirng & cac
lrang thai qua do

7 = z n, (13-4)
=1

- . . . i A * - S o A ‘ l‘)
¢) Ma tran hanh vi ¢gion han cua hé con goi la veclo bial dong dwoce bicu
dicn trony dang :
o= |TTO. ‘:‘.1...4(“] (]3-3)

nhitng phian [ ¢da ma tran nay bicu thi xac sufit duy ter cGa qua trinh ding lai
o cic trang the ricng ¥&. thi do trong shiung trwdang hop dang nghién ciuu ., |4
xie sudit khong 1on Lai mot s ¢d nan trong hié Thong vt =, 1a xiae sulll ngrng cung
cap di¢n. Nhiing giac i xac sual nay dwoe xac dinh voi di‘u kién qua (rinh la
dirng ({ — =) va theo bicu tht.csau [xem chwung 11]:

Poo Py P
[momyes =) = [momy ... 7T Pry Py Iy (13-6)
iJno [,nl--' I)nn I ’
. i

vgl dicu kicén Z =, = 1.
, 1=0

Ay W Ja ma tran, ma nhirng phitn (¢ cta né L thei gian trung binh dé ldn
dau Lién qua trinh & Lleang thai | khi no xuat phat tr trang thai ¢, trong dé i.
thudc van tap chi si cha tAl ca n o trang thai. M duoe xac dinh b&i bidu thue sau:

M = — %+ EZy,D (13-)

trong do
/o=l — 1 + =w]! (13-8)

D 13 ma tran duong chéo, nhirng phitn L «tid né la

L
(TR |
E Ia ma tran hang (s) 7 (s), moi phan tir ¢ = 1,

Z4 la ma lran duong chéo cia ma trin Z.



Thi du. Cho motl so d6 cung cip dién gdm hai phin L ndi song song 4 va
L v ewdng do dong s co twong ung A, 22 va cueong do dong stra chira pq, w2
nhu trén hinh 13-1. Gin danh gia cac dic tinh van hanh cta hé theo nhirng chi
litu da néu & muc Lrén.

'f—(ﬂf"f‘.l)

Hinh 13-1 Hinh 13-2

Nhirng trang thai cua hé duwoc ky hicu nhw sau :

x,, — ca bar phan ur .4 va /8 d8u lam vice; xgy — Phin & -1 lam viéc,
phitn t& /8 bi sw ¢; x, — Phitn tir /# lam viée phdn ti .1 bi sur ¢85 11y — Ca hai
phiin 1 déu bi su 0.

Sor d6 xac dinh hanh vi gion han cia hé duoe trinh bay trén hinh 13-2.

Tog ol Ty 111
Yoo | 1 — (71 4 7q) 22 71 0
A My T — (21 + pa) 0 2
T10 1 f 1= () 7y
Xy 0 i w2 1—(u+p2)

O day 2ia thidt ring do tinh hau qui. cwong dé dong su ¢d cla phin U
thir hai s& ting 1én khi phan tu the nhi br sw ¢d nghia la 7y > &), ra > ha.

Theo dé thi nay ¢ thé thanh 1ap ma tran xdc sufil chuyén gilta cac lrang
thai khae nhau (ma tran £). Thi dir dua vao cac s8 lién thdng ké, ma tran I’ co
gia lrj:

0ne - 0.2 0.2 .
0,5 010 0,3
P =
j (+.6 () 0,1 0,3
L 0.1 04 02

Trong lrwong hop nay ) o Lhé xem nhw lrang thai h&p thu, vi khi d6
hé hoan toan. bi ngirng cung ip dién (nu phiin 14 sw ¢8 khong dwee thay thé
tre thoi). Nhu vay x4, vig la nhung trang thai quia do va ma tran () c6 dang:

0, 1,2 (0,2
()—| 0.6 0,1 ]!
0,6 0 ,1
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Ma tran co ban N 6 gid tri nhw sau

04 —0,2 —n,2 31 7,5 166 1,6,
N={—0rt=| =06 09 0 I —|5 2m 1,1
0,5 0 0,49 ! 5 1,11 2,22 ]

Nhw viy theo bicu thie (4) co
Too | 10,8
%= To1| 83
Tig | 83

Bigu do ¢6 nghia la trong vong quing 10,8 don vi thei gian (chang han la

nam néu » — ) hé st dirng & «iw trang Lhai qua d¢, n€u hé bil ddu tir trang

nam
thai ro, va trong vong quiing 8.3 nam nfu hé bat diu tir trang thai xg, hoic xyg:
Nac xufit duy tri d* hé dieng & cac trang thai khac nhau, nghia 1a xac suft
caa hanh vi gioi han ca hé, dwoce xac dinh theo bidu thie (13-6)
T06 02 02 0
06 0,1 0 0.3
0.6 0 0,1 03
() N4 04 0,2 j

[’-'ou'_-m"’m“u] = [700“10“10“11]

vor difu kién =gg + w1 + 7o + 711 = 1
Két qua thu dwoc
[r] = [0,O22 0,174 0,174 1,130]
Tir dav ¢o the xic dinb xac su@t van hanh an toan I’ ¢cua hé, nghia la xdac sufit dé
trong hé khong Lon lai sy kién ngurng cung cap dicn.

i = oo + o1t + Tg = 0,022 4+ 0,174 4 0,174 = 0,870

Néc suiit ngung cung cap dién la ., = 0,130
Bé xac dinh khoang thoi gian trung binh ma sau dé qud trinh (dn d&u tién dé&n
trang thui J véi dicu kién bt ddu to trang thii i, cin sac dinh ma tran Z.

274 2,5 20,5 —U6,8 !
Sl bt — —7.5 218 —dl 33
230 —7,5—41 . 218 33
1,8 315 315 915

Tiép theo c6 thé xac dinh M

M=l — 7+ EZg.D
trong do
r 2749 0 -
1 0 208 0 0

S
€7 9y H 0 218 1

0 n 0 2138




110,522 0 () 0

0
D = () 1/0,174 ()
0 0 1/0,174 )
0 0 ) 170,13

Cad cing M oco gin i

Too T Tioo Til
.('00 ],"2 4,”“ ‘1:,96 ('I_')
Yoy | 234 575 64s 7,25
ayg | 2034 648 575 T.25
rp 237 465 465 7.65

M

Te nhirng gia L lrén day cla ma tran M co the nhan thiy rdng : Sau mét
thot gian quang 0 25 nam lin ddu tién sé (n ra miit dién hoan toan, n€éu hé bt
ddu & trang thid wgg, nhung chi sau quing 237 nam hé ldn déu tién dwoc khoi
phuc hoan loan, nghia la Lo vE Leang thi kh(mg 6! phiin G nao bi su ¢d, ntu
hé bat diau o lrang thai . N qua tay hirong trng voi nhting di¢u kién da chon,
vi thot gian van hanh an loan caa. i€l bi (1 — 1/A) lon hon nhitu so voi thoi
gian trung binh swa chua sy o (T, ~ 1/u). Ngoai ra Irong truong ho'p nay cac
phan tr ¢6 cung thong sO A va p, vi viy lhm gian trung bmh dé hé chuyén Lir trang
th&i @y, hodc ayy lin ddu lién dén trang thai ay, la nhw nhau va béng 7,25 ndm.

13-3. XAC PINH THO1 HAN TU SUA THIET Bl PIEN THEO THOT GIAN
VAN HANH LIEN TUC CUA HE ‘ |

' ’ |.. . 1

Tu nhirng k€ qua trén diy th‘:iv 12‘1 ,r_z cor thé st dung I¥ lhuvét nﬁau nlnén
Markov d¢ danh gid cic chr hiéu van hmh ¢ia hé cung cap dién, Mac du nhirng
chi tidu nay cho nhicu hong tin g tn v& hanh vi cua he,?m) nlnen van chwa
dia dé c¢di thidn cie die Limh van b mh cia thi®l bi nhum ning can do tin ciy cia
hé. Do d6 phai nghién cliru viée lu sta dinh ki thidt bi khi van hanh Do chinh la

noi dunz cua mue nay.
| ¢
IKhi van hanh (a€l bj (h( n mol lrong nhun«r chi tiéu quan lrong nhat cin
danh gia 1o h im tin cav R lo-T). Ham tin cay 1:1 xac suil dé it hi lam viée o
thoi diéim lo v trong su:;l klmanrT thor glan™t khong xay ra sy ¢d ndo. Noi cach
khac Rt ‘t) it xue seil van hianh an lo(m ctia thi€t bi, ntu khong litn Damh tu
stra do su ¢d hodc tu sira dinh kv, Y

, 1 - - ;. ~
Gra thiét rang him tin cay Tian theo lual phan phdi ma
!

i, 1) = cAT i didu kién t, = 0. to il 1

Trong trlr(rriglh(_fp nay thoi gian lrung binh van hankan‘toan T cGa thiét bi la,

T — j I8y (T)"(h,' — ...L
)\
0 .
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I~ - * - ar & . o “ AT R ' . . A
CoO thé nhan thdy riing xac sull d¢ 1hid bi van hanh an toan !ién tue sudt trong
khoing thoi gian 7' ¢o gid Wi kha nho

Rz = T) = - = 0.35%

Nguoce lai mire do tin cay vén ciu ddi voi thigt by dién thuong rit cao, thi du
R(z) &= 098 Viviy sau mol Lhoi gian nhitt dinh cin ticn hanh tu swa thigt by
dién. Viée tu stia & day duoe xem nhuw thay tht thidt bi su ¢ bing thi€t bi méi,
ma gia gl viing thoi gian thay thi co (hé Do gua.

Bay gio gia (Tl ring trong khoang (n — 1) budce thoi gian roi rac Ile luén
& traag thai . nhung dung dén buoc thir hé chuyén qua trang thai j. Trong
truong hop nay theo 1y thuy@t xich Markov ¢6 thé xac dinh dwoe xdc sudl xufl
hicn khodng thoi gian roirac £, ma trong khoang thoi gian do h¢é di o trang thai
i va sau d6 chuyén sang lrang thai khic:

Pity =L =1, (13-8)

To dav ¢6 thé thanh lap ham phan phoi £ va b dé ¢o thé xac dinh
khoang thoi gian, trong do h¢ & trang thas L

F(fi): E(]“/!i*‘]_(l _Pn) (15'9)

Trong dé F;; la xic suiit dé he dirne & trang thai i. Gia tri ctia £y; dwoce cho
trong ma tran xdc suill chuveén giva cac trang [han.
Trinh twr ti€n hanh nhr sau:
Thanh lap ham /() cho trng dwong cia do 1hi xich Markov véi diéu kién
la hé Lhuven tie trang  thad ddu tien v, dtn trang ihai ngang cung chp dien. T
dd\ xic dinh dugc 1hoi gian (rung blnh luna cong T lrong do hé da ding lai &
- trang thai trwdce khi nelrng cung cap dnen (llﬂnn Lthai hilp thu). 1 ¢6 dang

Il—-
Z ti (13—1“)
=Q '
trong do (J la tap hop til ca cie chi s thuoc vao trng duang cuia xich Markov.
Sau doO cin e vao giw tei thot gion Yéu Au Ve van hanh an toin lién tuc,
¢o theé xac dinh dwoce thot han ciba TsL st Thigl by
T hi (II:I Chio S()'di“) cting (f],) dl(:'l: gt}m e ph;“gn tur 1. 2, :’,’;1., Snhuo lrén hinh
13-3. Thoi gian yéu cau van hanl an toan lén lue « = 3 nam,

Hink 13-3 Hinkh 13-4-
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llé s& nglrng cung c¢iip dién, n€u ddng theri xiy ra sw ¢ nhitng phin L sau
day : 12, 45, 15, 24...

Tap hiru han cic trang thai cia hé dwoc moé ta boi xich Maxkov. Thi du
x;; 1a trang thai ctia hé khi cac phin 1 i va j dong thoi bi sw ¢8. Trén hinh 13-4
bidu thi mot dwang diy di «, — &, — 245 clia xich Markov. Thi du lheo 8 liéu
thng ké la c6 xhe sufil chuyén gita cic trang thidi ¢o gid tri nhw ghi trén -
hinh 13-1.

Cé the st dung cic biéu thire (13-8) va
(13-9) d& thanb lap ham phan phdi xic suit

1L F(f[) > L L - . . hd . .
¢ha thoi gian heé dirng lai o trang thai =z,
o iy PR nghia 1a & lrang Lhai khong mot phdn tr nao
98- bi su ¢0, nhir sau . _
a —

o P(O), = (Po)'o 7% (1= Poo)
04] - -
. Trong d6 I’,, = 045 nbur vay P(t;) =

] " :((),45)t0_1.“.55 va ta nhan duoc k&t qua

{

nhw & bang B13-1.

Ham F(f,) dwoc biéu dién héi dudng
cong 0 trén hinh 13-3. Twong tur ddi vai lrang
thai @y la co Py = 0,4, nhu vay

05 1 15 2 25 3 35
Hinh 13-5

Pty = (0.0 (10— 0.4)

Bing 13-1

-

o 1 2

Plio) | 0,05 0,248 0,112 0,05

[(to) 0,55 0,798 0,91 0,96

Ham F({,) duoc bidu dién béi duong 4 trén hinh 13-5 theo k&t qua tinh
toan dwge ghi trong bang 1313-2.

Bing 13-2
fy 1 2 3 4
Pty 0,6 0,21 0,046 0,03
F(t,) 0,6 0,84 0.936 0,966

Ta c¢dn xiac dinh khodng thi gian trong d6 hé dirng & trang thai x,, voj
di®u kién la sau trang thai x, hé s¢ chuyén sang lrang thai .«c,. Theo s liéu trén
hinh 13-4 c6 Py, = 0,15; do do6 xic sudl hé dirng & trang thdi x,, voi diéu kién
sau r, hé chuyén sang x,, co gia tri: '

Pooy = P(ryja,) =1 — 0,15 = 0,85
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T& dwong cong 0 trén hinh 13 5 voi gig el F(1,) = 0,85 nhan duoe t, = 2,5 nam.
Tuong tw ta c6 xde sufit chuvén (0 traog thai x, deén trang thii s cua hé
Py_y5 = 0,3, Nhu vay

Py = Plryrs) =1 — 03 =07

T dwong cony 4 trén hinh 13-5 rng voi gia ri [(ly) = 0,7 nhan dwoe
ty = 1,3 nam. T bidu thue (13-10) ¢6 thé xée dinh Ihoi gian tdng cong hé da

ditng & ciac lrang thii trwoe khi bi su ¢d ngung cung ciip dién, theo dwong
X, — 24 — Xys, nhw sau:

T =t, 4+t =20+ 1,3 = 38 nim.

Thoi gian nay nhd hon gia lri thot gian yéu ciiu cung clip dién lién tuc
& — 5 ndm, Tir day suy ra ring cin phai'ti€n hanh tu stra thit bj 4 hoidc 5 sau
mot thoi han quang 3.5 nim. DOGi voi cac dwong khic c¢ua xich Markov tinh
toan 1in hanh twong tu,

13.4. SACH LUOC TO1 UU TU SUA THIET Bl DIEN

Trén day di dwa ra mol thd tuc i dinh thoi han tu stia dinh ky thiét bj
dién theo thei gian yéu cdu lién tuc cung cip dién, voi gia thigt 1a thi€t bi sir ¢d
dugc thay the boi thi€t bi méi va cudng do déng sw 8 cua (hi€t bi 2 14 hing s&,
nghta la thi®t bi dang lam viéc & giai doan binh lhuong ctia tudi tho. Tuy nhirng
gia thi€t d6 trong nhiéu truwong hep ¢ the hdp nhan dwoc va cho ta phan anh
L8t cua thue t&, nhwng khong phai luc nao ciing gip nhimng difu kién d6. Boi khi
ciin nghitn ctru kha ning vin hanh cta thi®l bi & giai doan di bil dau gia cdi,
nghia la khi dé doéng sir ¢6 co cuwdng do 2.(1) 1a ham tiing theo théi gian. Ngoai ra ddi
vOi thi€l bi, ca hai loai tu stra (dinh ky va s ¢d) déu gy nén hiu qua ngirng
van hanh. Trong do6 thong thuéng thoi gian lu stta dinh ky Tyx ngin hon thoi
gian tu stra su ¢8 Ts.. Vi viy khi xét d€n nhitng difu kién nay co thé tim dwoe
sach lwoe 181 wu tu sira thi€t bi dién theo chi ticu cue dai hoa thdi gian van
hanh clia Lhigt bi, nghia la cuc dai héa hié s& sdn sing m, ctia thi€t bi. Trong muc
nay s¢ dé cap toi van dé do.

M6t thi€t bi da cho ¢6 thé & mol Llreng cic trang thai sau:

x, — Thi€t bi dang vin hanh; v, — Thi€t bi sy ¢d, nghia la & lrang thai
lu stra su cd; xp — Thitl bi dang & trang Lhii tu sta dinh ky.

Sach lwge tu stra thiel bi nayv dwoc quy dinh nhu sau :

1. Sau mot thai gian theo k& hoach ¢, s¢ 1in hanh tu stra dinh ky, n€u tiong
khoang {, thi¢l bi khong bi sy c0.

2. N&a trong khiodng (h¢i gian f, xay ra sw cO thi khi dé thi€t bi s& duoe
tién hanh tu soa sy cd.

Sau day d¢ nghi mél phwong phap xdc dinh thoi han 161 wu t, o sita dinh
kv thi€l bi theo ¢l tiéu cuce dai hoa hé sd sin sang n, voi gid thiét réing :

— Ham phan phgi cia thoi gian lrung binh @ita cie sy o8 ¢o cwrong do
dong st ¢o A(f) la ham Llang theo thoi gran, luong Ly hieu Lhire (9-12) o chuwong 9,
ta ¢O:
£7(1)

) = o

(13-11)
trong d6 F(t) la ham phan phdi xiac suft xuit hién su ¢d, co dao ham 1a F(t).
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Thoi gian Lrung binh lu stta sy ¢ tuan Lheo luat phan phdi mi 'véi ham
phaun phoi: ‘
Gty =1 — "% (13-12)

trong 4o twong ty nhu d3i véi 6 tin cay ~~ 7" & day diniz nghfa ¢ 7' 12 xd¢ suft
dé lu stra khong k&t thuc trong khoang thoi gian . Vi viay u la cwdng dd clia
dong tu stra sw ¢d. Thoi gian trung binh d& tu sta sw ¢ la Ty, = —

12

— Twong W nbw vay, thei gian trung binh ctia tu stra dinh ky. ¢6 ham

phan phoi
() =1 — =™ (13-13)

trong d6 Ty = RS la thoi gian trung binh tu sta dinh ky va 7 la cuong do dong
7 ‘ -

tu swra dinh ky.

Sach lwoe van hanh thi€t bi dién trén diy c6 thé
mo la nhd qud trinh ntra Markov, trong dé khoang thoi
gian gitra cac trang thai cvua qud trinh ¢6 luat phan phdi
phu thudc vio trang thai xuit phat va trang thai di toi
(n€u ludl phan phdi nay la ludt mia co6 thong so chi phu
thudée viao trang thai xufit phat thi qua trinh la hoan toan

Markov).
Xay dung dé thi mo la hanh vi ctia qud trinh nhw
Hink 1'3-0 trén hinh 13-6 va ma (ran xic sudl chuyén gilra céc

trang Lhdi ¢6 dang:

. [, “y ay
) () I — u(¢,)
P =[P = 7 1 —u ()
xo | v () 1 — ~

Nac suit hanh vi gii han cia thi€t bi der'%zs_;'c'tq‘dinh theo biéu - thire (13-6).
O diy co: : s
[7o 7y To] = |7 =y ma] )] - (13-14)

voi dica kien ot m =1

Trong d6 m, la xac suit thoi gian van hanh an toan cua thidt bi, ¢con goi la hé
s& san siang cua thi€t bi.

O day c@n xidc dinh thoi han lu stra dinh ki ($i wu f, d& cwe dai héa gia
{rj «,. Gidi bi¢u thire (13-14), trong d6 dai lwong »(2) ¢6 thé bitu didn ghn ding
lrong dang tich phan sau;

oty = — 1) S (13-15)

Lo

J‘ (1 — F(t))dt

0
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Ta nhan dwec
to

'J'[l — F(0)) dt
mo = — ‘ ° - - _ (13-16)

[ [1 — F(t)] dt 4 [Tse — Tai] Fto)
o} . . -

voi =) tla ¢c6:
_Ta gyt (11— P a (13-17)
Ts. — Tax ,

T nhitng bigu thire (13-16), (13-17) la c6 thé nhan xét ring :
a) Néu Ty = Tax 88 ¢O to = F-o0o
b) N&€u T << T4 phwong trinh (13-17) cling khong c¢6 nghiém.

Nhwr vay c6 nghta la trong hai iru'(‘rng hop a va b gia tri tuyét d&i cua hé
sd sdn sang =, s& cuc dai khi khong cin tu sia dinh ky..

c) Né’u cu'ong do dong sw ¢ caa thi€t bi la hing s8 )= const, nghia la
thi€t by tam viéc & glal doan binh thuwong clia tudi the, va théi gian trung bmh
van hanh an toan T ctia thi€l bi ¢6 phén phdi mii.

Fity=1— M

khi d6 phuong trinh (13-17) ciling khéng cé 101 gidi, vi v&-phai cia phwong trinh
khong con 1a ham cla thei gian, Trong truong hep nay ré rang tu sua dinh ky
cing khéng co loi. .-

Tir nhitng phan tich trén day thay ring lu sira dinh ky sau th&i han ¢,
chi c6 lgi khi thi€t bi bit diu lam viéc & giai doan co biGu hién gia «bi, nghia
la ceong do dong su cd A(t) la ham tdng theo thoi gian, va dong thoi n€u thoi
gian trung binh tu stta sy ¢8 T lon hon thoi gian lrung binh tu sitra dinh ky Ta.
Cling cht v la & day khong nghién ciu anh hudng cuia viée tu stra dinh ky theo
k& hoach va trwong hop thi€t bj ngirng van hanh khi su ¢ s& kém theo tdén thaL

kinh t&€ khac nhau.
Thi du. Mot thi€l bi di¢n c6 ham phén phdi xac suit su cd dang

F(t)y=1— o=ath -
trong d6 &« = 0,00025
B =2

thoi gian trung binh stra chira su ¢ T, — 30A
théri gian trung binh tu sta dinh ky Ty =5 A
Theo (13-11) ta co:

F’(1)

At) =

18=42 241



Tir bidu thire (13-17) ta xic dinh dwoc

t, ,
et . =2
30 — 5 . .
5 .
(viai (13-18) biing d6 thi ta nhan duoc : '
Thoi han t3i wu ti€n hanh tu sta dinh ky thi€l bj '
1o — 294
khi d6 hé s6 sin sang hodc xdc sufit lam viéc duy tri cua thi€t bi =, c6 gi4 tri:
- ! = 0,734

14 (30 — 5).0,0005.29

Trong chuong nav di phan tich kha niing si dung 1V thuy&t cdc qua trich
ngdu nhién Markov dé danh gia-mot s8 chi tiéu van hanh cia thi€t bf trong hé
thdng dién. Ngoaira dd mo hinh bai toan xdc dinh sich lwoe t8i wu 'u sira thiét
bi theo nhiing chi tiéu khac nhau. .

Pi gia thi®t dong sw kién ngdu nhién ¢6 (inh chil Poisson va hanh vi cla
hé duoc moé 1A nho qua trinh Markov. T day dwa ra mol thd tuc don gian xac
dinh thoi han tu stra thi€t bi theo yéu ciu van hanh an toan lién tuc cia hé voi
do tin cAy di cho, khi gia thigt rdng thi€t bi lam viéc & giai doan binh thuémng
cia tudi tho (» = consl). Sau d6 di st dung khii niém vé qua trinh ntda Markov
dé xac dinh thoi han 18i wu tu swa dinh ky thi€t bi theo chi tiéu cuc dai héa hé
s& sdn sang cua thidt bi, voi gia thi€t 18ng thei gian trung binh cla stra chira dinh
ky ngn hon thoi gian trung binh clia tu stra khi sw ¢8, va gia thiét riing thi€t bi da
bét diu lam viéc & giai doan gia coi (cwong do dong sw 8 A(!) la ham ting theo
thoi gian). Phuong phap trén day <6 tinh chiit 16ng quatl va théa min d8i voi
hé ma hanh vi cta n6 c6 thé mo 14 nhe qua trinh nglu nhién voi s8 hitu han
trang thai. ’

LHUONG 14

MO HIiNH TOAN HOC MOI QUAN HE GIUA PO TIN CAY
CUNG CAP PIEN VA CHAT LUONG BIEN NANG

14.1. KHAI N1IEM CHUNG

Mot trong nhitrng nhiém vy quan trong bac nhfit khi thi€t k& va véui hanh
hé thong dién la dam bao cho ho licu thu du lwong dién ning yéu cdu voi chét
leong cho phép. ' ‘ \

Tinh chat ddm bao cung cip dién dwoce dic trweng bdi d6 tin ciy. D6 tin
ciy ctiia hé thdng dién dwoc xem nhu xédc sufit dé & thoi diém dang xét hoic
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hong sadt khoang thoi gian quy dinh hé lam viéc va thuc hién ducoc nhiing yéu
cAu dé ra, D6 tin my phu thudc vao tinh van hanh an toan, (udi tho, tinh tu sua
cta cac phin tir va c&u truc cla hé.

Mot lrong nhitng chi tiéu chit lrong dién nz‘ing la tdn 80 va dién ap. Trong
thue t&, th(‘mg thwang viéc quan 1y tdn s§ dwoc quan tam thich dang, nhung viée
gitr dién 4p trong pham vi yéu cdu thuwong gip nhi¢u kho khin hon. Thong lin
v& chit lwong dién ap.can co diy dh khong nhiing d& danh gia ma con dé Dbitt
duoc nguyén nhan va nhitng bién phap cén ¢ii thién. Vi vay cin dua vao chi tiéu
tich'phin dé danh gia chit lwong dién ap, nghia 1a theo dd léch dién 4p so voi gia
tri yéu ciu va khoing thei gian xdy ra”dé léch do.

Khi di€u khién hé thﬁr;g dién ciin dam bao khong nhiing chit lwong dién
ning theo yéu cdu ma con phal dam bdo do lin cAy cho tat ca cac thiél bj trong
hé. Bo chinh 1a difu kién cdn thi&t dé thnic hién quan iv hé thdng ning luwong
theo tinh thiin di’u khién hoc.

Phan diu cia chwong nay nhim danh gia ch#t lwong dién ap theo luit
phian phé&i clia d¢ léch so véi gia tri yéu ciu. O phin hai dwa trén néh tang ly
tbuy€t thong tin d4 x4y dung moé hinh toan hoc mdi quan hé giita chiit lwong
dién ndng va 46 lin cady cung cip dién. Ba dé nghi mét mé hinh truyén thong tin tir
nguon ngdu nhién réi rac hodc lién tuc qua kénh c6 nhi€u d&n noi phan, & dé
chat lrong dién ap nghién ciu dwoc didc trung béi chat lwong cia tin hiéu
nhan duwgce. Nhin thirc vé ngudén va vé tin hiéu nui nhan, duwoc moé ta nho
lwgng thong tin I (X, Y), phu thuéc vao Entropi (do bAt dinh) cua nguén H(X)
va Entropi c6 diéu kién cda tin hiéu noi nhin H(Y/X).

Trén mo hinh dé nghi d6 dd dinh nghia « Ham ch#t lwong dién ning khi
dam bio cung c&p dién F({,)» d& ddng thoi danh gia chit hrong dién ning va
dé tin cay cang ¢3p dién. Gia tri ham F(f,) la xic suft dé trong khodng thoi
gian £, (rong hé théng khéng tén tai moét sw ¢ ngirng cung cap dién nao dong
thoi dao déng diénap ludn ludn trong pham vi cho phép.

14.2. PANH GIA CHAT LUQNG PIEN AP TRONG MANG PIEN

Bé danh gia chit lwong di¢n ap trong mang dién thwong siv dung nhirng
chi tiéu khic nhau nhw dé léch dién apso voi gia tri yéu cdu, dao dong dién ap,
d(_‘) méo cia dang dién ap so voi hinh sin, tinh khong d&i xitng cia h¢ ba pha

. Mét trong nhitng chi tiéu chinh la d¢ léch dién ap. Nhu dd b€t do lech
dlen ap tuy nhd nhwng kéo dai trong thoi gian cling gay tac hainhw do léch dién
ap lon nhwng xdy ra ngin han. Vi vdy chi tiéu co bin dé danh gia chil luo*ng
dién ap la gia tri tich phan, ‘dugc dic trung béi do lon va thoi gian kéo dai cila
do léch dién ap. '

S liéu Lhéng ké trong van hanh hé th@ng dién chi ra rdng dao dong dién
4p c6 thé xem nhwr mot dai lwong ngiu nhién tuan theo, luit phan phgi chulin
(Gauss). Phan phdi chuidn cia dai lwong ngdu nhién lién tuc X c6 mat do
x4c sualt, .

- 1 (x—ma)® ) ,
f@) = —p==—Cxp e HaE RS
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trong d6 m, 1a gla tri trung binh (ky vong) cua dai lwong ngﬁu nhién X. Thu'cmg'
my duwgc ky hiéu la E[\] Gia trl E[X] dwoc xic dinh theo bidu thirc

+oo
E[X)= j xf(x)dx , (14.3)
o la do lech quan phuong, thoa min biéu thirc
a — D[X]

trong d6 D[X] 13 t4n xa cda dai lwong ngAu nhién va dirgc x'c’lc dinh theo
biéu thirc : :
| D[X]) = E[X — my]* =E [X*] — E[X] ~ (14-3)

_Phan phdi chuin cta dai Lwong ngiu nhién X dwoc dic trwng béi hai daj
llr0’ng E[X] va o[ X] nhu bidu dién trén H. 14-1. B8i voi phan phdi chulin, - x4c
suft dé dai lwong ngdu nhién X nhan céac gia tri gitta x, va z, dwoec xac dinh
theo bléu thirc ‘

Pla, < X <xp) = J'/'(x)d:c L

}f(-‘r).

. 1 I
may ~36 26 -6 mg f 26 36
Hink 14-1 Hinh 142

St dung ham Laplace ®({), gia tri cha ham nay nhén dwoc tir bing [phu

chwrong 2}
t

B(t) = v—_— J' exp[—— 172] dz - (45)
o .
trong d6 bi€n s = L (¥ — my)
Bitu thirc (14-4) c6 thé uvié’t trong dang
Pi(my—a) <X < (ms+ a)] = @ ()

trong do (—?-

~

) la gia tri cha ham Laplace khi thaj 2 bing ¢

g
Theo (14-6) cO:thé xac djnh dwoc cac gid tri xac *suﬁt sau dav nhur blé‘u
dién trén H. 14-2: _
P {(m:— o) <X < (m,+ 0)] = 0,78
P |(mz — 20) < X < (m, + 26)| =0,96
P l(m, — 36) < X <(my + 30)| = 1

244



T day suy ra rﬁng dai luong ngau nhién X hdu nhu khdng khi nao nhan
cdc gia tri n¥m ngoai khodng [— 30 + m,, my 4+ 36].

T k&t luan trén day co thé xic dinh dugec cic gia tr; cuc dai, cuc titu co
thé clia dai lwo'ng ngéu nhién X-mot cach gin ding theo biéu thirc sau .

Tmgx = My + 3o

xmin = mx - 30’
s

Hodc ¢6 thé dua vao cac gifi tri Vyeg, Tmin nhan duwoc tu cac s6 liéu thong ké, co
thé xic dinh gin ding nhitng dai lwong dac trung co ban phan phdi chuén

m. — Tmax + Tmin
=
(14-7)

Lmax — Tmin

6

\

Pé danh gia chit lrong dién ning c6 Lhé xem do léch dién 4p u(t) la qua
trinh ngau nhién dirng, cé phan phdi chuin. Ta dinh- nghia

u(ty % = ~ =L 100y (14.8)

Trong do U(t) la gié Lri dién ap tai nut cin vughién ciru & thoi di€m t, va U®
la gia tri yéu cdu cua dién ap lai mit do.

Gia tri trung binh E[X] va tdan xa D[X] trong khodng fhm gian T duoc
dinh nghia nhuw sau :

T
E[\] 120 [ WiUi dt | (14-9)
! 2
D(X] = 10(;’0 [ [ U(t)U_ Uo _ E(X)] dt (14-10)
0
¢ = D[X] (14-11)

Trong truéng hop co ldp n hé tiéu thu, méi hé céd cong suit P; va cac
tham s6 Ei(X), o;:i =1, 2, ..., n, cac dai lugng I [X] va o c6 thé xic dinh Lheo

bhiéu thire :

EPiEiz (X1

EX= 4 /=5 | (14-12)




n
Z Pct

o[X] = [ i:nl (14-13)

2 b
i=1 |

Nhe cic gia tri E[X], . c6 lh& xac dinh duoc xic suit dé lrong'khoﬁng' 1héi
gian T dao dong dién ap luén & trong gigi han cho phép.

Thi du: T cac s8 Ii'éu thﬁng ké trong khoang thoi gian mét thang
(= = 30.24 = 720h) lai mot nut cia mang dién 110kV da gln chép duoc nhirng
tri 5§ sau day - ‘

Ui = 970 kV 3 Upae = 112,7 V. Gin xié dinh xdc suét dé dao dong dién
ap ndm trong khodng —69% < u(t) < +2% so voi gia tri Uy = 110 kV.

Dao dong dién ap u(l) trong mang xem nhuw dai lwong ngiu nh‘ién X co
phan ph&i chulin, Tir phitng thao luin dd néu cé thé xac dinh gin ding céc dai
luwong sau

Gia tri trung binh cha dién &p Uy = %-(Um, + Unin) = 107,8 kV

Nhu vay ‘
107,8 — 110
E[X] = - 100 = —29/
[X] 110 70
117,7 — 97,9 :
F —= ‘ . ‘ 100 = 30 '
6.110 %

- Mat dé x4c sufit ctia dai lugng ngiu nhién X dwoe
biéu thi trén hinh 143. Tir day th3y riing theo difu
kién di cho, ciin xac dinh xic sufit dé8 dao déng dién
ap ndm -lrong gidi han a = +49% so voi gié tr] trung
binh E [X]. Theo biéu lirc (14-6) ta co :

X P=3% <X < ‘;_as( )zn,szi
i 3

7 oz
Hinh 14-3

trong d6¢ (%) nhan dwoc “r bang gla tri ham Lap-

lace voi bien { = 4/3. )

Tu k& qua lrén suy ra riing quang 189% khoang théi gian theo doi (quéng
1404 trong thang) dién 4p s€ khong ndm trong gi¢i han yéu cdu. Vi vay cén,
c6 nhitng bién phap ning cao chit hwong dién 4p. Nhitng chi tigt v& st dung’
phuong phap xic sudl dé moda va danh gia chit lwong dién 4p, doc gid ¢6 thE
doc thém & phan ba cug tap sach nay. :

246



~ : . P
14.3. MO HINH MOI QUAN HE GIDA PO TIN CAY CUNG CAP PIEN VA
CHAT LUQONG DIEN NANG

A—Nhirng khai niem dwgec sir dung ti 1y thuyét thong tin.

M6t trong nhitng khii niém co ban clia ly thuy€t thong tin la khai niém
Fnhopl H. Entrépi dic trung cho d¢ bt dinh cia d8i tuwong dang nghién ciru,
Lugng théng Llin I dic trung cho mirc do giam dé bit dinh do. Théng tin la
mot dal hrong do dugc, khéng phu thudc viao moi trwdng vat 1y Lruyén tin, Dé
thuan tién thwong bidu dién mirc do thang lin Iuong tu mot cach toan hoc virl
muc do cua hnllopl nhung co diiu nguoc lai.

Bé don gidn, khai niem Eatropi lhuong dwoc mo ta nho viée quan sat
mét tap cac k&t qua roi rac, tién hz\mh trén nén tang xdc sufit. Thi du khi quan
sat mot hé ma hanh vi cia n6 dwoc moé td nhé n trang thdi. M6i mot lrong n trang

thai nay co thé xdy ra véi xdc suit Py, 12, , P,. Trong do tat nhién phai
thda man

Vb =
L i=1

-

Khi dé ham

=~ PilogPh; (14-14)

duoc goi la Entrqpi ca hé. H cO gia Iri khong am vi moi gia (rj P; déu nhéd
hon hodc bing 1.
Luong thdong tin I c6 dang :

I = —H.: Z Pi lOgPi (14-15)

i=n

Tu biéu thiac (14-14) thay ring Entropi cda hé nhd nh#t khi hé chi ¢o
mot trang thai duy nhal, khi d6 P; = 1, con Py = 0, k =5 i. Entropi cuc dai
khi kha ning x4y ra cdc trang thai hoan toan nhu nhau, khi do P) == P, = ... =
Pa. Do d6 Hy,, = log (n). Biéu d¢ chung td ring Enlropi H dic trung cho
mitc do bit dinh, hoac mire do hxeu bi€t chwa ro cta ta vé d8i twong dang
nghién ctru.

Trong biéu thirc (14-14) d(fﬁ vi tinh Entropi phu thudc vao co s§ caa
logarit. Bon vi thong tin mét bit dwoc dinh nghia nhuw gia tri tuyét d6i cia lwong
théng tin vé mot hé ma hanh vi cia n6 dwoc mo 4 boi hai trang thai voi xde suft

1
xuﬁt hién hoan toan bing nhau P, = P; =
Trong trurong hop nay
]=— H= % log1[2 + % log1/2 | = 1 bit
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| Bdi voi hé, hanh vi cia né duwge mo 14 boi dm luong nglu nhién lién tuc
X, Entropi cia hé duoce xac dinh Lheo bigu thire sau:

H=— J‘ f(x)logf(x)dx (14-16)

lrong d6 f(x) 4 mil dé coa phan phdi xac suit.
Bay gio ta xdc dinh Entropi ctia hé ma hanl vi dwge mo ta nho Indl phan.

phdi chulin vai cic tham s8 °E [X] = 0 va o[X] = o.
Trong lrwérng hop nay
. 22

f(x) = cﬂ}ﬁ? exp ;,— —

202
Nhu vay H = — I f(r). logf(a). do = + J‘ f(x)dx. logTr Vo + ;

+ ﬁ loge J x?[(x)dzx.

trong do J f(x).dr =1 va J. 2¥f(v)dx = E|X?] = o*
va vi viy cO:
H = logs V2r + L‘) log e = lops V2re (14-17)

Tir bieu thue (14-17) suy ra ring khi hanh vi cia hé dwoc mé ta béi-luit
phan phd&i chudn, tham s vé do léch quan phu'ong « dic trung cho Entropl
cua he.

Ticp theo day trinh bay kha; ni¢m Fnllopi H (XY) ddi voi hé phL'rc tap"
Trong do X 1a hé con ma cic lrang Lthdi cha no la ay, xg,.., oy €O thé xay ra vot
cic xac s1ml twong ung P;;i=1, 2,...,7x va Y la h¢ con thir hai, ma cédc trang

thai cta no la yl, o == +e.oy Ym €O thc Xxay ra voi cdc xac su@t tuong tng
Py, j =12, ' 3

Po bat dinh H(Xl) cua hé phic tap co dang
HXY) = H(X) + H(Y[X) (14- 13)

trong do H(Y/X) 1a Enlropi c¢6 difukién ctoa hé con Y khi di xdy ra cée trang
thai cta hé con X, nghia la do bat dinh cva Y khi d&d bi#t X. Nhur vay H(Y/X) cé
thé xac dinh theo bifu thuaC '

H(Y/X) = E E P(:v,)P(y,/x)logP(y,[x,) ) (14-16')

l_l]-—.l _ oL

P
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Bitu thirc (14- 18) la cong thirc cong Entrépi trong trirong hop 1dng quat. N&u
‘cac hé con X va Y la doc lap, nghia 1a H(Y|X) = H(Y). ciing nhw P(y;|x;) = P(yj)-
Khi dé (14- 18) c6 dang:

H(XY) = H(X) + H(Y) | (14-20)
. Tir ddy th¥y luon luon thdéa mén bidu thic : o |
< HY|X) < H(Y) o (421

Bidu thire (14-21) chung 10 1'5ng su ton lai hé con X s& lam giam dd Bt dinh
khi nghién ciru hé con Y. Con biéu lhuc(]tl 20) chi ra-riing hai hé con X, Y goi |4
doc lap vé thong tin nu sw hiéu bi€l v& mot hé con nay khong lam giam dwoc dO
béat dinh ciia hé con kia, nghia la H(Y)X) = [I(Y). -
Tir day c6 thé dinh nghia nhitrng khai niém sau :
Lugng thong tin cda hé con Y chwa trong hé con X: ‘

I(X, Y) = — [H(®Y) — FI(Y/A)] L (14-22)

I(X Y)mo ta lwong gidm d¢ bt dinh H(Y) khi bigt vé& d6i twong X c6 lién quan.
voi Y.

A

Kha nidng cho qua cia kénh truy‘én tin
¢ =max {I(X, V)| | (14-23)

B — M6 hinh mdi qunan he giwa do tin cay cung cdp di¢n va chat iwong
dien ning. .

P& xay dung m8i quan hé gitta d6 tin cay cung ciip dién va chil lwong
dién ap tai nat nghién ciru, & day d& nghi st dung moé hinh truyén tin qua kénh co
nhiéu. M6 hinh nay dwoc trinh bay trén

hinh 14-4. \ Nhigy
Tin hiéu tién dinh U, duoc truyen . E f’o[r k ! vy
ter nguon lin X c6 linh ch#t nglu nhién | Kenh s
' n n

(khong tin_céy hoan toan) qua kénh cé Nguon tin
nhiéd d&n noi nhan tin Y. Do c¢é nhiéu Hink 14-4
trén kénh vén Lin hiéu & Y s€ nhan dwoc
trong dang U'(t). Gia thi€l rdng dao déng di¢n ap u(¢)% la dai lwong ngdu nhién
cé phan phdi chuan, ;

P6 tin cay cung ciip dién & day dwoc xem la do tin cav cia ngudn tin X,

Truéc hdt dé don gian ta gid thi€t ring, ngudn tin ¢hi co hai trang tha
roi rac voi xdc sudl xuat hién 1d P va (1-F). Trong do P 1a xic suit d& ngudn
truyén tin hiéu [, va (1 Py 1a xic sudl dé ngudn bi mil, co thé goi 1a xac su¥t tir
chdi eia ngudn lm ‘

Trong troeong hop nay (,6 thé x4c dinh dwoc nhirng dai lwong sau .
Entropi cua nguén H(X) = — [PlogP + (1— P)log(1— P)] (14-24)
Entropi cta tin hiéu nhan dwoc -

HY) = — [ [ logftg).dy (14.95)

- .
- f

Theo bidu thire (4-17),la c6 H(Y) = logoVZre
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~Theo bidu thire (4-19) co H(Y|X) = PH(Y) = PlogoV2re
N&u ngudn la tuyét doi tin ciy, nghia la P —= 1, ta ¢o
H(Y[X) = H(Y)
difu do chung 16 riing trong trwéng hop nay hiéu bi€l v& nguon X khéng cho
thém théng tin v& lin hiéu nhan dvoc Y.

N&u ngudn hoan toan bi ldc, nghia 1a P =0, ta c6 H(Y, X) = 0. Nhr vay
(rong trueng hop nay hiéu bi€t vé ngudn hoan tonan xic dinh trang thai cda tin
hiéu not nhan (khong cé tin hiéu dién ap). '

Tu nhirng biéu thire (4-18), (4-19) ¢é thé xac dinh déng thon Fnuépl cua

ngudn X va lin hiéu noi nhan Y, . ; k
H(XY) = H(X) 4+ H(Y/X)
H(XY) = — [PlogP + (1 — P)log(1 — P)] + PlogoVine

San do Lheo bidu thire (4-22) co thé xic dinh dwge luong thong lin cua Y chira
trong X "

X, Y)Y = —[H(Y) — H(Y/X))

I(X, ¥) = —[logoVIne — PlogoVme )= — [(1 — P)logaVane]  (14-26)

_ Tir ddy ta suy va ring I(X, Y) co gid tri cwe tiéu trong nhilng trwong
hop sau: ' s

P =1 ngudn hoan toan tin cay, nghia la trong cung cap dién hoan toan
khong c6 su ¢8. -

¢ =1 : Kénh truyén tin hoan toan khiong bi nhiéu. Trong lrudng hop nay
tin hiéu nhan dwoc ((¢) ¢o tinh ¢h@t Lifn dinh . dao dong dién ap u(?) c6 phan
phdi chuln, nhu'ng mat do6 xac suét €6 o =, nghia la co6 dang phan phdi delta-

dirac 3(l’), nhw bidu dién (rén hinh 14-5 va cé gia tri:

} () S(Y =10 khi U(t) ="

b ‘_
J' SUY. dl' =1khi {a<<!o<b| (14-27)

a

Yo urt) Bay gio khao sat trwong hop, khi ngudn tin X c6
Hinh 14-5 n trang thai roi rac. Trong trwong hop nay tng voi hé
" cung cfip dién ma hanh vi ctia no dwge mo ta boi xich
Markov vii 1 trang thai [xem chwonz 11). ihi (6 xic suiit chuyén gitra cac trang
thii dwge cho theo ma (ran sau day :

Py Py o Py

i)ij — pzl [)22 A 1)2,-[ (;.4-28)
° Pnl Pnz e Pnn
Xac suit hanh vi ¢iéd han cia heé duoc xa dinb b&i bidu thire sau !
(7). Py =[m] . (14-29)
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) Trong d6 {m] la ma tran hang, cdc phin t& =;; 1, 2, ..., n la x4c sufil dé
hf,‘vdirng lai & cac trang théai riéng ré. Trong bai toan' dang nghién ciru =, 1a xac
suat d% tit cA cac phiin t& trong hé dong thoi bj sw ¢, nghia la xac sufil ngirng
cung cap dién Ppg. ‘

Entropi cia nguén tin X trong (ruwong hop nay co thé viét nho bifu-
thire sau : ' ,
H(x) = — 2 7;logn; (14-30)
i=1 ‘

: . ) oA a9 . . " . . L% .
Enlropi co ditu kién cua tin hi¢u Y nhan dwoc & cudi kénh -truyén tin.

n )
HEN) = — Y r, J' [) . logf(y) . dy (14-31)
i=1 - ’
H(Y|X) = (1 = Pug)logoV2re (14-32)
Entrépi cua tin hiéu nhan duoc
H(Y) = logc"\/2\n—€ . ¢ (14-33)
Nhuw vay I(X, Y) = — [logoV2re — (1 — Pgg)oV2ne | = — PyglogsV2re

(14-34)

Thuwe t&€ van hanh hé thdng dién chi ra ring, trong nhifu trwong hop cdn
danh gii d6 tin cAy cung.cip dién nho ham theo thoi gian, goi 14 ham tin cay

—~AT

CR(T)= K, . ¢ (14-35

Trong do K, la hé s8 sin sang clia hé, chinh Ji xdc suit duy tri cia trang thal
van hanh an toan cta hé. Trong truong hop dang xét co :

: n—1 . . :
3
| K, == E m=1— P (14-36)
i=1
A la cwong do téng quit dong suw c¢d ctia hé.
Gia tri R(T)-la xéc sufit dé trong sudl khoang thoi gian quan sat T hé kbong bi
ngirng cung cdp dién mot ldn nao, voi didw kién luc ddu hé & lrang thai lam viéc.
Trong lruwdng hop nay dé& mé hinh mdi quan hé gifra do tin cdy cung cap
dién va chiit lwong dién ap cdn gia thiét nguon thong tin X li lién tyc, ma hanh
vi cia n6 dwogc mo ta béi ham tin cay
RX, T) =K, .~ AT
Entrépi cia nguon tin X s¢ c6 dang sau - ‘
\ .
H(X) = —[K,e AT log(Koem ATy 4 (1 — Koe=AT) Jog(1 — K _e=AT))
. ! .
Entropi c¢6 diéu kién cida tin hiéu noi nhan co dang :

H(Y|X) = K,e~ M logsVZne
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Luong thong tin s li\
H(X, ¥) = — [H(Y) — H(Y[X)] = — logsV2mc (1 — K e~ ATy (14 37)

Tw bidu thire_(14-37) suy ra ring luomg thong tin I(X, Y) phu thugc vao
cac dai lwong o, K, va T.

Ngoal lrong théng tin I(X, Y) dua vao moé hinh da trinh bay trén hinh
(14-4) c6 thé dinh gia dong thoi chit lu'omg dién iap va dé tin edy cung c@p dién.
Vei muce dich do ti€p theo day de nghi st dung « Ham chdt lugng dién ndng
khi dam bao cung clp dién E(/,) », ham nay du¢c dinh nghia nhuw sau .

R(t ) lél x4¢ sufit dé sudt trong khoang thoi gian theo dai ¢, trong hé thﬁng
khéng x4y ra mél sr ¢§ ngirng cung cap dién, dong Lhoi dao dong dién ap, gla
thi€t c¢6 .phan ph&i chudn, Juén luén nim lrong. gi¢i han cho phép.

~ Tir dinh nghia trén day co thé (hanh lap ham nay nhw sau

F(t) = K,e~ Ao (i) (14-38)

trong do ® (_“_

) la ham Laplace vé1 bign ¢ = afo,
ag

a ta do léch luyel ddi cho phép cua dlen ap so voi dién 4p trung binh U,,
. - la do léch quéan phuwong déc trung ‘cho do tan xa clia phan ph&i chuln
cua dlen ap.

Pé sing td, ta 4p dung ham trén ddi voi thi du sau day :

So d6 cung cidp dién gom ba phdn tu ghép ndi ti€p dwoc trinh bay trén
hinh 14-6. Céc phiin t&r co nhitng tham s8 sau day : Cadrng d6 dong sy ¢8 (1/n¥m):
A= 0,02; rp=0,14; Ay = 0,04. \

Thoi gian stra chira su ¢8 twrong wng d8i véi cdc phdn tir:

Toep = 100h; Tyep = 500D ; Teoy — 400h.

o\ . Dao dong dién ap u(t)% :EQ_—L"IOU, co
’ (¢ ’ []O

: thé xein nhw dai lwong ngdu nhién X c6
Hink 14-6
phan ph&i chuiin. Bdéng théi cédn ctr vao cée
b heu theo ddi Lrong sudt khoang thoi gian mol nidm (8760h) ghx chép duoc
nhitng thong s6 sau day '
E[X] = —-29%
6 — 3%

Cén xac dinh xdc sufit dé trong sudt thoi gian ca nim khong xdy ra su cd
ngirng cung clp di¢n dong thoi dae dony dicn 4p lai nul khao sat ludn nam trong :
;;,101 han 449 so voi gia tri dién ap (rung binh,

Theo nhing cong thie cia ly lhuy(l dé tin cly [xem chuong Q] cé Lhé, xa)c
dinh hé s& san sang K, cua hé cung cdp dién irén day - , : :

T
T + TSC
trong d6 T — thoi gian trung binh van hanh an toan cta hé.
T,. — thoi gian trung binh s(ra chira su 8§ clia hé,

——

o —
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Trong trudng hop niy ta co6

r— L
A
3
{rong d6 A = Z A== 0,02 £ 0,14 4+ 0,04 = 0,2 [1/niim]
i=1 )
T =1/0,2 = 5 nim
L
Ts. :'—A~ Z A Toei = 50,02, 100 4 0,14 . 500 + 0,104 . 400) = 550h
i=1
- K, = 8760 087
5. 8760 + 580

Trong trwéong hop dang nghién curu, ham chat lugng dién ap khi bio dam

cung cfp dién co gia lri.
Pt =1nim) =Ko 0 (i) — 0,987¢7°% (%) = 0,661
[+ .
/

T day suy va ring quing 34% khodng Lhoi gian theo d3i (quing 4 thang

trong ndm) trong hé théng sé xay ra hoac su ¢d ngirng cung cp dién hodc dién 4p
khao sat ndm ngoai gi¢i han cho phép. Gid iri F(¢,) & diy nhd, vi vay cln phai
ti€n hanh cac bién phap ning cao chit lwong dién ap va nang cao do tin'cay cung
cdp dién. :
Qua nhitng muc trén diy c6 thé néu lén nhin xét rfing : mo hinh truyén
théng tin tir nguén ngdu nhién roi rac hoic lién iuc qua kénh c6 nhidu d&n noi
nhan, ¢c6 1hé thich hop d& mo 14 mdi quan hé gitra do tin city cung c#p dién va
chit lwong dién ap (hodc tin s6). Dua vao mé hinh trén c6 th& xic dinh mire do
théng tin v& hai chi tiéu chdt luong dién ap va do tin cay dong thoi. Ngoai ra
co thé dinh nghfa « Ham chit luong dién ndng khi bao dam cung clp dién F(¢)»
la xac suit dé trong sudt khoang thoi gian theo ddi t, trong hé (hdng khéng tén
tai su ¢& ngirng cung ciip dién, ddng thoi dao dong dién 4p tai nit khio sal nim
trong gi¢i han cho phép.
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PHAN THTU® BA

CHAT LUONG BIEN NANG

Ngoai nhiing khai niém co ban v& chit luong dién 4p va tin s8 trong hé thdng dién
cung moi quan hé dinh luong giua chung, trong phin nay sé trinh bay ti{ mi nhang bién
phap dieu chinh dién ap theo do léch cta gia tri hiéu dung.

Chét luong déi simg ciia dién dp duoc nghiénsciu trong. khuon khd cic ché d khong
d6i xung dién hinh va cac bién phap déi xtng hoa.

Quan diém xac sudt va quan diém hé théng budc dau duocc quan tim de nghlcn ciu
chit luong dién nidng trong khong gian ba chigu: chi®u rong cua cuong d6 (d6 léch), chigu
dai cha thoi gian (d6 kéo dai hoic chi tiéu tich phin) va chiéu sdu cta hiéu qud kinh té
(gia tri t8i uu), nhidm chuin bj xiy dung md hinh toin hoc hiéu luc d¢ danh gia va didu
khién chit lugng dién nang.

CHUONG 15

KHAI -NIEM CHUNG VE MO TA VA
BIEU CHINH CHAT LUQNG DIEN NANG

15.1. MO PAU

Haj chi tiéu dé danh giad chat lwong dién ndng cia hé thong dién (HTB) la
(in s f ciia dong dién va dién ap U lrén circ clia cic thiét bisir dung dién nidng' .

M&i hé théng dién lam viéc voi mot gid tri dinh mire cfa tin 88 va nhidn cip
dién ap dinh mirc khac nhau, trong d6 c6 mol s8 clip dién 4p phan phdi true tip
dién ning cho cac thi€l bi dung dién. Tn s§ ludn co6 gia tri nhw nhau trong toan
HTDH. Ngwoc lai ngay trong cung mot cdp, gia tri dién ap tai cac diém trong mang
dién co thé kbic nhau. Do ¢6 130 thit dién ap trong mang dién, nén dién 4p &
gin ngudn c¢6 gid tri lon hon & xa ngudn.

Moi thigt bi dung dién dwoc thi€t k& dé lam viéc & glé tri tdn sg dlnh mire
cia HTP va & gia tri dién 4p bing hoic lan can gJa tri dinh mitc ctta mét cﬁp
dién ap phan phdi nao d6, d6 la dién ap dinh mure cia n6. Nhur vay déi voi'cde
thi€t bj dung dién cdn chi rd dién ap dinh muc clia né.

Chat lwong dién ning duwge dam bhao néu thlét bi diung dién duwoc cung cip
& tan s8¢ dinh muc cua HTD va voi dién ap djnh ‘mirc clia thigt bi de.
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Nhwng viée bdo ddm luyét d8i Gn dinh tin s§ va dién &p trong méL qui
trinh v&n banh 1a khong thé thic hién dwoc do céc nhiéu loan, thurrong xuyén
trong HTD vi'do sw phiin phdi khong déu dién 4p lrong mang dién. Cho nén chiy
lwong dién ndng vAn dwoe xem 1A diun bio n€u tin s8 va dién 4p bi€n doi trong
pham vi cho phép quanh gia tri dinh nure. Pham vi nay dwgc quy dinh trén co so
bio dim difu kién lam viéc binh thwong clha thigt bi dung dién do la cac tiéu
chufin v& do léch dién ap va tin sé. Khi gjt tri thuce (€ clia tAn s8 va dién 4p vuot
ra ngoar do léch cho phép phai ti€n hanh cic bién phap di€u chinh. '

Do téch dién ap hofc tdn s§ duge dinh nghfa la hiéu so giira gia tri. do

[ s 9 ' \L[_ ’Y
dwoce va gia tri qui dinh, chang han dU = U=b,

[+

Vice dicu chinh dién ap sao cho dién ap trén cta cic thi®t bi ding dién
niim trong pham vi d6 l¢ch cho phép goi v dieu chinh dién ap theo dé léch.

Ngoai do léch tuyét dai, sy khong doi xang gitta dién ap cdc pha ciing gy
cic anh hudng khéng 16t d€n nhiing thitt bi diing dién ba pha, clio nén cung vos
@idu chinh dién ap theo dd léch ciin phai déi atbng hoa di¢n ap trong mang dién,

P&i voi moi thigl bi dung dién 6o tai gia tri dién ap Uyp, khi lam viéc vori
di¢n ap nay thiét bi dung dién co edc chi tiéu kinh (& k¥ thuat tot nhit. U,y noi
chung khac voi dién 4p dinh muc cua thigt bi dang dién va mang dién, C6 thé
dé dang xac dinh Uy cho cac thiét bi ¢o ch€ d6 lam viéc khong doi. BSi vei cac
thitt bi c6 ch® d0 lam viéc thay doi hodc ddi voi nit gom nhiéu thi€t bi ding
dién khiac nhaw rat kho sac dinh. Ugp trong truong hop nay doi khi'céd thé coi
Uqp cia thidt bi dung dién la dién ap t8i uu. _

Pifu chinh sao cho dién ap trén ctia thit bi dung dién-dat tri s§ t&i wu
goi la diéu chinh (61 wu chat luong dién ap.

Poi voi tan s gia tri 100 wu la gia i dinh nnie.

Viec danh gia dién ap chi theo do chénh léch la chua hoan hdo vi no chwa
cho bi&t hanh vi ctia dién ap lrong thoi gian va quan hé cia né ddi voi dién néng
cung céip cho phu tai. :

‘Pé khiic pouc nhwoc diém cla viee danh gid theo d¢ léch cé thé danh gia
dién dp bing mé hinh xac suat. Phuoung phip dinh gid nay xdy dung lrén co s&
la dién ap trong mang dién lai nut phu lai cang c¢ong sulil va dién ning, Lhay d8i
ngéu nhién trong Lhéri gian va thuang gia thuy®t la tudn theo luat phan b3 xac
suft chudn. , _

Céc chi tiéu chdt lugng dién ning lién quan chit ch@ voi su cin biing cong
sufit tac dung £ va phan khang Q trong h¢ thdng di¢n.

Co6 thé ting thém ngudn cong suil  bdng cac Lhi€t bi bu hadc phan L3 lai
cong sudt Q. Khi trong HTD c¢6 hién twong thia cuc bg. ’

Viéc diéu chinh dién 4p trong mang dién ral phuc tap.

M6i mirc cin bing P va Q trong hé thdng dién xic dinh mot gid tri cla
iin s6 va dién ap. Khi sw can bdng bi pha hoai tAn s§ va dién ap s& hi€n dbi
cho d&n khi xdc lap sw can bing moi, ng voi cac gia tri xdc 1Ap méi cla tdn
83 va dién ap. : '

" Qua trinh bién doi cla cong sudlt va céc chi tiéu chit lwong dién ning khi
can biing cong suft bj phd hoai xdy ra rit phitc tap vi giita ching c6 quan hé
twong hd. Vi th€ dé gidi quyét cac vin dé thuc 1€ phai dwa ra nhiing digu kién ly
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twgng héa lam don gidn bai toan. Nhirng didu kién d6 14 : Sw thay ddi cAn biing
cOng suiit P anh hudng chi yﬁu d€n tin s, con su cAn- bing céng sudt Q aﬂh
hwdng chi yéu dén dién ap.

Cong sudt P dugc xem la du khi tin s§ cia HTP bing gia trl dinh mirc,
Khi thiu cong suit P tin s gidm di va nguoc lai. Su can béng cOng suit P c6
tinh ch@t toan hé thdng dién. |

Céng suil phan khang dwoc xem la di khi dién ap & cac nit phuy tdi nfm
trong gi¢i han cho phép. Khi thigu cong suil ) dién ap s& gidm (hHp va nguoc
lai. Sw cin béing cong sufil O vira cé tinh chét loan hé th@rng, vira cé tinh chit
cuc bd : Su can bing suit Q toan HTD dugc danb gid boi mirc dién 4p trung
binh tirng dia phuong. Nhw vay cong suit phan khang cé thé thira & ch6 nay
nhung thifu & ché khac trong HTD.

 Bueu kign cin thiét dé co thé disu chinh dwoc tin sé va dién ap la trong

HTHB phm c6 du cong sudt tac dllllJ va phan khdang dé ddp irng nhu clu luén -
bi€n dbi ctia phu tai va bt vao 16n. thﬁt irong qua trinh sin xuft va truyén ta
dién ndng. -
- Biéu chinh tin s§ c6 thé thuc hién tap tlung @ bat cir nha may dxen nao.

Nguoe lai diéu chinh dién ap khong tlle ti€n hanh tap trung ma phéi thuc
hién & chd thi€u cong,suiit phdn khang. |

P& ditu chinh dién ap c6 hé thay ddi cin bing cong suit P va cAn bing
cong suat  nhung chi y€u dwgc thuc hién bing cach thay ddi chn hiing cﬁng
suat Q. -

~ Viéc di€u chinh dién ap luén luén 1a thoi sy d8i voi céc co quan thidt k&

va van hanh mang dién, do dé sé dwoc khao sat chi y&u trong cac chu‘o'ng ciia

phin nay.

” o N ” . N .
15.2. ANH HUONG CUA CHAT LUQNG PIEN NANG PEN SU LAM VIEC cUa
PHU TAI

Khi cac chi tiéu chait hrong dién nidng léch ra khoi gia tri dinh mie thi
cac chi tiéu kinh 1€ k7 thuit cia cic Lhi€t bi dung dién s& kém di lam cho chc qua
Lrinh cong nghé bi anh hwéng gay ra thiét hai vé kigh t& N&u cdc chi tiéu chit
lwong dién ndng léch qua nhi€u so voi gid tri qui dinh sE lam hw hong thiét bi,
gay ra nhitng thiét hai kinh & lon. ‘

1. Anh hwéng cua dign ap dén phy tai

«a) B@i véi dény co. Khi dién ap trén cuc déng co khdng d“ong bo glam di
thi mémen qyay va t8c d6 quay s€ gidm (khi dién ap thay ddi tir —59 d€n +10%
tdc A6 quay lhay doi 2,5%) dong dién trong slato tdng Ién lam tdng phat néng
trong dong co, ddng co kho khoi dong, Lhei gian khoi dong kéo dai. :

_ Khi xét cd'mdy cong cu do déng co truyen dong thi anh hréng cia dxén

lap con phu thudc vao phu tai co, hiéu sudt cong tac co the dat cuc dai & dién ap .
khac voi dién ap dinb mic (U = Ugn). / :

b3i voi dong co ddng bo khi di¢n 4p thay ddi lam cho momen quay thayl

dbi kha nidng phdt cong suiit phan khang cta may phat va may bu ddng b6 gidm .

di khi dién ap giam qué 5% so voi dinh mtrc, vi cic mdy phat va mdy bu dong
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bO duwoc (higt k& 48 o6 (he oifi nguyén k4 ning phél cong sudt phén khémg khi
dién 4p bi€n doi i,

b) Dot véi thiét bi chiéu séng. Khi dién dp gnam quang (héng cua dén
nung nong s¢ giam, dién ap rfmm 59, quang thong gidm 109, lam hai stc khoe
Cva ngwdi lao dono va do do gium ndng sufl lao ddn;,

Khi di¢n dp Ling cao tuoi tho ctia den sé gidm, dién ap luén Ling 1% so voi
dién dp dinh mie cta den, luoi the cta dén giam 159, khi dién ap ludn ldng
5%, tudi tho giam maol na va khi dién 4p ludn ting L 10 —20% bong den
s¢ chav, :
PSi voi den huinh quang, dién ap ting 10% udi tho cla dén giam tur 20
dén 33%. N¢u di¢n ap giam, den kho khéi dong. Khi dién ap giam trén 20/0 den
khone khoi dong dugc.

¢) Bot voi cac 16 dien. Suw bi€n dbi dién ap anh hwdng nhifu dén dic tinb
kinh (& — k¥ thudl cua cic lo di¢n. Vi dy khi dién 4p & 16 luyén kim giam tur
10— 159, llmnh ph dm 6 hé giim tie 15 — 20% do hw hong va do thoi gian by
kéo dad. \

dy Béi voi niat phu tai long ho p, Khi thay doi ra
dién 4p & nit phu tai tong hop bao gom cac phu " |, a
tai thanh phén thi cong su#it tac dung va phan khang :
do no tiéu thu cling bi€n ddi theo cac duwong P
dic tinh 1Tnh ctua phu tai (h.15-1). T hinh
15-1 thity rilng cong suiil tée dung it chin anh
hudng cua dién 4p so voi cong suilt phan khang.
Do6chinhla doty 1é cha cdc dong co khdong dong |

N ' ’r‘
bo trong phu tai tong hop rat cao (téi 70%). N 1 I
Khi dién 4p giam thi cong su@l tac dung va Ugn Ue v
phan khing déu gidm, dén mét gia tri dién ap Hink 15-1

gioi han U,y ndo d6, néu di¢n dp LTp tue gidm,

cong suitl phan khéng liéu thy tang 1én, bau qua la dién ap lai cang gidm va phu
fai ngung lam viéc, hicn twong nay goi la thae dién dap, c6 thé xiy ra ddi vei
mét nut phu tai hoic toan hé thdng dién khi dién ap gidm th¥p dén 70-—80/
so voi dién ap dinh mive o nut phu tai. Day la mot tai bi€n nguy hiém ciin phai
phin thiy trude deé lim bién phap ngéin chin.

e) Dol v6¢i ban than hé thong dién. Sy bign dbi dién dp anh hlmng dén cac
dic tinh k¥ thuil cua ban than hé (hdng dién. Bién 4p gidm sé la gidm lwong
cong suiit phan khang do miy phit dién va cic thi€t bj bu sinh ra. B8i véi may
bién dp, khi dién 4p tang, lam ting ton that khong tai, tdng tu cim trng trong
16i thép vie ¢6 thé dan dén onguy hiém do may phat néng cuc bo, khi dién ap
ting cao qua s& lam houg cich dicn. Bi voi dlrong da), dién 4ap tcmg cao lam
giam ton thit cong suit lac dung va lam ting tén thl ving quang & cac dwong
day siéu cao ap.

Nhr vay ddi voi hé thdng dién phai chi v d&n dién ap & tit cd cac cap
ciin thift va c¢o thé dicu chinh mie di¢n 4p & 181 ca cac cip dé dat dwoe cic chi
tieu kinh & k¥ thudt t8i wu, tat nhién phai trén co s& ddm bao chit lwong dién
ning & cac thiel bi diing dién,

2. Anh huéng cua tan 36 dén phu tai, DGi voi dong co dién, khi tdn sé
thay doi s& lam cho 8¢ do quay thay doi,.do d6 &nh hudng d€n ning suit cong lac
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cia dong co. Anh hudng nay phu thuge nhiéu vio mémen cin clia may céng cu .
tw thay doi td: d¢ quay anh hudung nhitu d&n cdc loar may céng cu co luc cln,
tinh. :

Tdn 83 ting 1¢n lam cho cong snél tic dung cua cic déng co tdng lén, con
cong suiil phan khing giam di, klu tin s giam thi nguoce lai.

P31 vai cie thitt bi, chi ticu thu cong sufit tac dung nhw dén sgi dét, 1o
dién v.v... sy bign doi tin sd khong anh hwdug.

DXGi voi nat pbu tai, sw bién ddi ¢da cong suiil theo tin s§ dwoce dic trung

boi cac dije tinh tinh theo tin s (dic linh tin) caa phy tai (h.15-2).

" Su Lhay doi tdn s&" rit nguy (hiém"dffi V(i
” nha may di¢n. Tan s giam, l1am giam ning suft
’ g cong tac cua cic thigt bi tu dung nhw bom cip

nwae. bom tudn hoian, quat khéi, quat gio v.v...

Q Bom cap nuge chin ap suit rat lon coa 10 hoi.

| Khi ldn sG giam nang sual cia no giam rat manh
' lam cho cong suiit phat giam di, do 76 1An s8 lai
ll gram them, k€l ua c6 Lthé la nhainay dién s€ ngirng
fiém f lam viée. Boi voi HTB ¢o 4 = 50Hz, An $6 gioi

Hink 15-2 han nguy hi¢m la 46 — 45Hz, & tan 88 nay ning

suitt cta cdae thi®t bi ty dang chinh s& gidm d€n

m ¢ c6 thé 1am cho nha may ngirng hoat dong va hé thdng dién mat 6n dinh (hién
twirng thac tin sd). Tdn s§ giam con anh hwong dén udce bin va luc nay hoi vao
s¢ gay va dap manh lén céc canh tudce bin,

Tin s8 pidm s¢ lam cho dién ap trong HTD giam theo vi sirc dién dong
tia may phat Ligiam do t8c doé quay ciaméy kich thich bi giam.

Tan s Di€n déi con pha hoai sw phan bé cong suit kinh (€ lrong hé théng
dién. :
15.3. TIElL CHUAN CHAT LUQNG DIEN NANG
1. Tiew chu2n dien ap

«) Do lech dien ap. Bo lech dien dp trén cuc cée thi$t bi dung dién S0 vl
di¢n ap dinh muce cia mang dién duoe dinh nghia li.

: [y — U |
SUp = ————2™ 100 [ 9]
dm

trong do : U, dién ap thue 1€ {7y, di1én 4p dinh mdac.
Bo léch didn dp duoe quy dinh nhu sau :
+ boivoi dong co dién & cac xi nghiép cong nghiep
—590 ‘7\‘ \ '(+1('/“

+ D61 voi L€t bi chigu sing trong xi nghiép cong nghiép lrong céc cong
s¢ va chitu sing cong cong:

— 2!".)‘,'[) :g 8[ < + 59(;

+ B8i voi cic th&t bi dung di¢n khic & thanh ph$ va xi nghiép
— 0% K3 <+ 5%
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-+ Boi voi cic thidt bi dung dién ddu vAo mang dién néng nghiép
— 10% <8 <+ 7.5%

Trong trang thai su ¢d, cho phép tdng gioéi han (rén thém 2,5% va gi N
giol han dwdi thém 59

Vi du

— 80 — 0% = — 109 L Ve < 5% + 2,5% = 7,02

b)Y Di davo ddéng dicn ap, Bo dao dong dién ap duoc xdc dinh bhoi bién do
dao dong V,, tin sé dao dong n trong 1 gier va thei gian lrung binh giva cic < 7o
dong At (phut)

BOj voi phu tai anh sang

, O :
Vo142 o= 1 4 2L [fo]
n 10
Thuwong quyv dinh

— Khi V, < 1,5% khong han ché .

— Khi V= 1,5 —49%, n< 10 lan|hA

— Khi Vi > 49, n<<1 linsh
trorg d6 V, linh theo phin trdm so vai dién ap dinh mirc cta thi&t bi.

Boi voi dong co dlen Bong co dién s& dwoc dong vao lwoi néu dao dong
dién ap do n6 gay ra V, < 29%. N&u s3 lin déng 5 liin/ngay thi khong han ché Vo

¢) Bo khony déi xieng va Khény hinh sin..

— DO khdong doi sung: dién ap thu tu nghich U, <59 Uyn. Nhung chi
tigt vé ch€ dé lam viéc khong ddi xirng cua phu tai va cac bién phap doi xirng
héa dwoe trinh bay & chuong 17.

— Bo6 khong sin: Bién do tdbng céc séng bac cao < 5% bién do song
co ban. ‘

2. Tiéeu chuln tan so6.

a) Do léch tin sé.

d¢é léch tuyét doi: A= — fim
do léch phan (ram : Af = _f__jjf& 1009
dm

Bo léch cho phép cia tin 86 1a 4 0,29 lwong Ung voi ‘dé léch tuyét d8i 1
0,1 Hz (theo tiéu chuiin quy dinh cia mét s nude, trng voi hé thdng dién co
du trie dt cong sufil).

b) D6 dao diony tdn so. Dao dong tdn s la su biEn doi nlmnh vit ngdn han

cua tan sob.
Bo dao dong tin s¢ khoéng dwoc vuol qua 0,2 Hz so voi &0 léch cho phép

) Bé léch yiita dong hé dign va dong ho thiécn vin, Pong ho chay dicn
duoce truyén dong bing dong co dng bg, khi tin s lubn biing dinh mire thi chi
s§ cia déng hé dién va dong ho thién vidn nhw nhau. Khi tdn s& thip, dong Lo
dién chay chim hon ddng ho thiép vin va khi tAn s8 cao, Lhi nguoc lai.

B0 léch gitira chi s8 cua hai dépg Lé phan anh su tich Idy cia thei gian
tdn sd léch ra khéi dinh muc.
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~ Tiéu chulin quy dinh d8 léch Alq gitra dong ho di¢n va déng ho Lhién vin
lrong khoang Lheri gian T khong dwoc lon hon 4 2 phul.
Ta ¢6 quap hé:
[—fam _ ta—1 __ la
. I.dm tt tt

ts — chi sd dong ho dién; t, — chi s6 dong Lo thién van.

Neéu Alg << 0 do Lhoi gian tin s0 giam th@p kéo dai thi phai tdng cao tin
88 vio thoi gian khac d& can biing lai. |

Vidu: [ =499 Hz lién tuc lrong 16,7h, theo bitu thuc trén ta tinh duwge
Als = — 2. Mudn cAn bing lai trong 6 gior thi phai nang tin s8 lén 50,14 Hz,

15.4. Biéu chinh tdn so trong hé thény dién

Bicu chinh tin s§ la mot trong whitng nhiém vu dicu khi€n quan trong nhit
trong cac HTD hién dai. Do phu 1ai bi€n do1 trong ngay dém va do nhirng dao
dong cong suiit ngén han, tin s& ¢ia HTB luon luén bign dbi. Thue 1€ thiy ring
trong mot ngay dém phu tai bi€n ddi dén 20 — 509%. Tdc d¢ bi€n thién ciia phn
tai khoang 1,5% trong I phut va tir 5 — 159, trong mol gio.

Biéu chinh tin s0 g6m 2 giai doan : dicu chinb so cap (hoiic diéu chinh
t8c do) va diéu chinh thi cap (hodc digu chinh tan s8)

Duéi day trinh bay nhitng nét chinh vé qué trinh diéu chinh tin s6

1. Die tinh dién chinh cha tudée bin va dic tinh cong suft tinh cua
phu tai.

a) Bdc tinh diéu chinh cia tudc bin., Kha ning diéu chinh ctia tudc bin
dwoc xac dinh béi ddc linh didu chinh ctia bé diéu chivh 8¢ dé. Cac dic tinh nay
co thé la tinh (H 15-3a) hodc ¢6 dang phi€ém dinh (H. 15-3b).

) P, Nguyén tic diéu chinh nhw
4 sau. Ikhi tan sd bi€n d6i, cong sukt
Peo - Pan tudc bin bi€n ddi lwong wng theo
P o ,"13\ | huwéng phuc héi 1An sd ban diu,
, e {\\ \ kha ning bifn d6i cong sufit theo
Wl 2 | tdn s8 hoiic kha ndng 6n dinh tin sd
L S fam F cﬁva tuoc bin duoec ‘xéc dinh boi 40

o b, doc cua dic tinh diéu chinh.
Hink 15-- ) . Vi du : Khi tdn s3 gidm ur f4m

dén [y (H. 15-3a) cong sudt phat ting
tr P, d¢n P;. Khi céng suft dé lmg dén LO[]g suil dinh mirc ho#ic céng suit han

ché nao d6 (ddi voi thiy dién) thi do tdn sé LiEp tue gidm, cong suft cling khong
ting thém dwoc nira.

B¢ ddc ctiia dic linh ditu chinh duoe dinh nghia biing bidu thire

4 P" \/
Kp=— L% 2 15-1
Plfm /Idm ( )
Gid tri nghich ddo cta d¢ dic goi l1a dé phu thude S ctia dic tinh didu chinh:
L1000
s = 200 (o1 (15-2)
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Tir (15-1) ta xdc dinh dwoc quan hé giita d6 bign ddi cong sudt va d¢ bién
d8i thn s§ khi chwa xét d&n dic tinh tin ciia phu tai.

P. =— — Py,K¢ AY] (15-3)
fdm

Ta nhin thiy tng véi cing dé bign ddi tin s§ néu Kg cang 1én thi do bién
ddi cong sudl cang lon, do d6 kha ning 6n dinh cang cao. Khi K = = ta ¢6 dic
tinh diéu chinh phigm dinh (H. 15-5DL), v&i didc linh nay, tin sé bing dinh murc
hofic hi€u ia khi tin s3 bi&n ddi nhd, cong sufl phat lap lic ling lén d&n dinh
mirc, dam bdo ditu chinh ril nhanh. Trong thue t& diic tinh phi€ém dinh khéng
dwoc sk dung vi n6 khong dam bao sy phan b cong su#t dn dinh gifra cac nha
may dién, khong bdo dam do chinh xac didu tén. .

B¢ dde Ky nhd qua tit nhién khong 18t vi viy may phat dién rdt it nhay
vOoi s bi€n ddi ‘thn sé.

Trong thye t&€, dic tinh didu chinh t8c do tudc bin co Kp tir 15 d€n 20
d8i vori tude bin hoi va 25 — 50 déi voi thuy dién. :

Do ddc Kg eta dic tinh tudc bin co th difu chinh bing cach thay dbi
chinh dinh ciia thiét bi diéu chinh téc dé.

Cong suit phit cla tudc bin c6 thé thay d6i bing cach dich chuyén song
song theo truc hoanh cac dic tinh difu chinh. Vi du mudn ting cong suft phat
lén Py, phai dich chuyén dic tinh diéu chinh sang phai d€n dwdong chiim chim
2 — 2 trén hinh 15-3a.

Bic tinh digu chinh cia tudc bin khéng thé xéic dinh truc ti€p bing thue
nghiém. Nguoi tadung thwe nghiém trén hé thdng dién xac dinh dic tinh cua hé

thdng va cta phu tai roi thong qua giai tich dé xac dinh

didc tinh diéu chinh cia tudc bin. e
b) Dic tinh cong suit theo tdn s3 cua phu taj, be 4/" 1
Khi s5 thi€l bi ding dién & phu tai khong ddi thl el

cong suét tac dung do phu tai tidu thu phu lhudc vao . At ~

tdn s, do6 la cac didc linh cong suiit theo tdn sd caa ~ P

phu tai (h. 15-4), con goi tat l1a dic tinh tdn cia phu "—r—

tai. | e

Vi du khitdn s gidm Ur fym d€n [ thi cong
sudt do phu tai tiéu thu gidm t £, xudng P, nhuw trén
H. 15-4.

Khi thay d6i s6 lwong thi€t bi dung dién tire la thay doi cong suit phu tai
thi dic tinh tinh dich chuy®n song song theo truc tung d¢. Vi du & f4m, néu ting
phu ti 1én APy, thi sé c6 dic tinh tinh s8 2 (b, 15-4).

bic tinh 17nh cua phu tai dwoc dac treng béi d6 doc Ky :

Hink 15 ¢

AP, Af
Ky, = AN 15-4
" Ppt fdm ( )
trong d6 P,, — cong suit phu tai & tin s3 dinh mirc
T (13-4) ta c6: |
Af '
APy =Py Ky . 2L (15-5)

fdm
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D6 dc cla dic tinh tinh cia phu lai duge xdc dinh biing thuc nghiém trén
hé Lhong dién.
Gid tri cha K, thwong lrong khoang tr 1 — 2,5

2. Qua trinh diéu chinh tan sa. Qua trinh diéu chinh tin s§ gom hai giai
doan : dicu chinh so ciip (hoiic difu chinh tdc dé) va diéu chinb thwt cép (hoacv
di¢u chinh tin sd).

«) Diéu chink so cilp (diéu chinh (3¢ do). Bé xél qua trinh diu chinh 14n
$o la dit cac dic tinh diu chinh ctia tudc bin va dic tinh tin clia phu tai lén
chung moét dé thi (H. 15-5).

Giao di¢m O gitta dgc tinh difu chinh 1 vi dic tinh tinh rng voi Py, 1a
diém ciin biing cong suiit, xac dinh ch® doé xac 1ap cia hé thdng dién voi tin s8
dinh mue fgm.

Bay gio gid thi€l cong suiil phu tan ting thém mét lwong 1&a AP (ching han
do dong thém cac thi€t bi ding dién co6 yéu ciu céng suidl & [4m la AP) tng voi
dac tinh tinh Py 4 AP Song song vii dédc tinh tinh .

Phu tai tang lén lam cho tdn s¢ gidm di va bo didu tdc bat diu hoat déng
nhidm ting cong sudt phat lén dic linh diéu chinh. O diém 1 la co diém can bing
cong sudl moi wng voi tin 8o [1 v qud Irinh ditu chinh diang lai. S& di tdn s§ bi
giam di vi may phdl chi co thé tang 1én mol lugng cong sudil APy nhé hon cong
suitt thitu AP,

Qui trinh dicu chinh tin s6 do hoat déng ctia cic thi€t bi diéu chinh t&c do
rén dav goi la dice chink so cidp. Trong giai doan nay khi tdn s§ cia hé thing
giam di. Ll G cac may phil dién ¢o difu chinh tdc do déu ly dong Lang cong suil
phict cua vunh 1én dé bu vao cong suft phua tai ting thé¢m, nhung khong thé bu
hain tonn duge va' tdn s6 cua bhé thdng di nhé hon dinh mtre. Khi phu tai gidm
di qui trinh dién bi€n ngugc lai va tdn so cudi cung cao hon dinh nure.

Tu hinh 15-5 ta ¢6 bitu thiec :

AP = APy — AP, (15-6)

trong do Al’g  cong sudt may phat ting thém duogc; AP, — cong suat phuy ta
giam di theo ddc tinh tin khi tidn s§
giam 1 fy» sudng f,. O day quy dinh
lwong cong sual phu lai ¢6 diu tru.
Neéumay phit khiéng co6 diéu chinh
the do (lam viée voi dice tinh 2) thi tidn
sO s€ giam xudng [, lic nay AP =
= —AP, nghia la sy thay d8i tin s&
hoan loan tuy thudc vao duong dac tinh
{dn cia pnu tai.
| Lo b) Biéu chinh thir cap (di¢u chinh
| | 1in s8)
! ‘ ’ Diéu chink tdn s6 la qua trinh
‘ tang cong suiit phat cia nha may diéu
ldn 1én cho dén khi tin s§ dat tré vé
gia tri dinh muwre (khi phu tai giam thi
cong suial phal), Do chinh ld dich chuyén dic tinh didu chinh veé phia bén pha1
Tren hinit 15-5 khi dich chuyén dudng 3, tin 86 lai dal gia tri dinh mic va cOng
sual phit bu hoan toan cong suét lh)éu AP,

Hink 15-5
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Bifu chinh thir cip co thé thye hién biing lay hoiic ly dong & mol hodc
nhi®u nha may dién goi 1a cac nha miy difu tdn. Cic nha may dién con lai gilr
vitng cong suftt ban diu, ching chi tham gia vio qua Lrinh ditu chinh so ciip néu
chung co thidt bj didu chinh tse do va co cong suit du brtr (Pym > Pp). Trong qué

trinh diéu chinh thw cap cung voi s tang 1én cia (An s, cong suiit phat cua
chung giam i va khi didu chinh tin si k& thio

ccong suil ctia chitng tro lai gia
trj ban diu.

Biéu chinh the ciip doc lap vei dicu chinli so ¢fip.

3. Tinh toan dicu chinh tan sé. Tinh todn di¢u chinh tin 86 bao g6m Xac
dinh do gidm tin s6 co6 thé xiy ra khi phu lai tang lén. tim bién phap dé tin
80 khong gidm qua gioi han cho phép trong diéu chinh so cfip, xdc dinh pham
vi diéu chinh cdin thi€t cta cic nha miy didu 1dn trong ditu chinh thir cdp v.V2

a) Bdc tinh diéu chinh cita hé thony dién. B& tinh toidn dicu chinh ln 86
ta cdn bigt dic tinh ditu chinh toe do chung cua toan hé théng dicén.

Gia thiét ring HTD ¢6  nha mdy Jdién, méi nha niy diéen c¢o dic tinh difu
chinh Kg; va cé cong suitl dinh muc Pam,.

Khi tén 6 giam Af, theo 15-3 la tinh dugce do tdng thém cong suit cua tung
nha may dién:

APy — —PamiKes ~L

[ dm

Tong cong sufit phal cé thé tang thém clia hé théng la:

AI)F: EAPF]:'—
i=1

AP; ciing c6 thé tinh duoc biing cong sudt dinh mic cia toan hé thdng
n

.11’|:i (15'7)

Py, = Z Pgni va do déc cia dic tinh di€u chinh chung cua hé th8ng Kpp,
i=1
A
APy = —Py. Ko 2L (15-8)

fdm
Tw (15-7) va (15-8) rut ra:

n

Z Pdmi . Kpi
. i=1 ,
Koy = - (15-9)

Epdml

1=1

Chu v réng trong bitu thire (15-9) néu nba miy nio khong c6 cong suit
du triv thi Kg; ctia no bing khong, do la ki nha way di phat cong sudt dinh
mirc (cna hoi dd mé h@t) hoac bi han ch® c¢ong sufit (nha may thuy dién), nghia
la didm lam viéc da & dwong ngang Lrén H.15-3a.

Gia Lrf d¢ ddc cia dic tinh difu chinh chung ctia TITD tinh theo chicu
ting va gidm tdn s3 khac nhau. Khi tin 8§ gidm, c6 thé c6 mol sO nha méy
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khong th® ting cong su¥t dwoc vi dd phal hél cong suil, ngwoe lai khi tdn s3
ting tHl ca cdc nha may ddu c6 (h& gidm cong suiit, do do Kpp khi [ gidm bé hon
gia tri Kgp, khi [ tiing.
Theo (15-6) ta cé:
AP = APp — AP,
Thay AP ‘tlieo (15-8) va AP, theo (15-5) la ¢o:
Al .Y

ilpl . 1\[,[ . “‘l'_""' jrm—
dm dm

AP = — Py . Kyny o

— —[}-—/;- (“Pht . Kph[ - [’Pl . 1)’[':1)

dm

Chia ca hai v& choPy, va dwa vao khai niém do du lriv cong sual

Py,
Ky —
t I)P‘
ta co: [
/ Py . /
AP = (—I\rphl -_— —pt 1\ pt ) :ﬁl—
Ph! Phl /dm
| AP , Kpo\ Af
hoiie : —_— = | K ) = 15-10
- Pht ( P 1\’d[ / /(Im ( )

Bai lwgng trong ddu ngofic ta goi la do doc dwdng dde tinh tan 88 cua -
toan hé théng bao gém ca may phat va phu tar, kv hiéu Ia
. . kK, AP Af )
Abt P (I\th + i) = —/ (10-11)
Pg,

Biéu Lhie (15-11) rat quan trong, no cho phép lam thue nghiém trén hé
Lhdng dién d¢ xdc dinh Ky, sau d6 d& bidt K, la c6 thé theo bicu thuc nay dé
tinh A cua cic miy phat dién.

) Tinh todn diéu chinh so cap. Theo (15-10) thay Ph = KgPp la c6:

Pht /.dm

A
B = = (K = Kut o+ Kp)Py - [ (15-12)
dm
Theo (15-12) ¢6 thé tinh dwge cong suilt thi€u M khi do léch tdn sd i Af.
T (]a 12) ta ciing tinh dugc d6 Iéch tdn s6 Af khi phu Lar t.mg cOng suat
A’ theo biéu thirc sau:
P fam -
A = —— A, fa _ (15-13)
(Kpne » Koy -+ Koo )Py, '
Vi du 15-1. HTD gém 5 nha may di¢n trong do ba nha may dién co
Poo =100 MW ; K.=15, ‘hai nha miy con lai ¢6 Py, =20MW; Kp=15.
Céng sufil phu tai Py = 500MW, voi K, = 1. Do léch Lin s& cho phép Afe, =
== 40,1 Hz. Hiy tinh diéu chinh so ciip khi cong su#t phu tai ting thém 25 MW,
Tinh hé sé du trir-

P 3X 1004 2.200 700
Py, 500 500

Ky = = 1,4
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Tinh K

phe -

5 :
E IJ(IlHiKFi
Ko = =2 —15.

5
2_: -i)rlml
=1

Khi phu tai ting thém 25 MW theo (15-13) x4c dinh duge do, léch tan sd:

25. 50 )
A[ = — = —(114 MH:
(15.1,4 4+ 1Hdoo

nghia la tin s¢ giam 0,114 H -,
Af 1on hon gid tri cho phép, do dé phir ¢6 bién phip, ching han ting do dée
dic tinh dicu chinh cia vic nha may dién cong suiit 200 MW lén A = 20, khi d6

) 3.100.15 4- 2.200.20

700

. 29.00 -
Af = — — = —(),0}435
(18.1,4 4 1)500

cO g tri trong pham vi cho phép.
Sau diéu chinh so cdip moi nhit may dién co Py, = 200 MW s& phat thém
wol lrong cong suat A% theo (15-3) la:
200.0,5.:20) .
Abp = 22020 g s arw

a0
cie nha may dicn co Py, = 100MW phit thém :

00.0,495.15 . ,
AP, = 0 ’_)) D _ossum
"‘)l

) Tinh toan diéu chinh thi cap
Pé ¢o hé diéu chinh duoc tin si, & nha may didu [An phai luén [uon co du
phaim vi diéu chinh AP, vé cong sual theo ca hai phia nghia la cong sudt phiat 2
cva nha may -dicu tdn phai Inon Juon thdoa min diéu kién :
Po., — P> APy,
P — Pnin > APy,

lrong dé Pug, va Prin — gioi han cong sudit cia nhd may diéu tdn

Tée do didu chinh cong sufit cin phai twong Ung vol toe dé bign thién co
thé ¢6 cua phu tai long cua h¢ Lhdng.

Pham vi di¢u chinh xac dinh theo dic¢u kién sau: khi phu tai tdng cia hé
thing thay doi nhanh nhit, pham vi diéu chinh phai dam bao duy tri Uin sd
trong gici han cho phép, cho d&n khi nhan vién diéu do kip thi hanh bién phap
ling cong sulit phat cuia cac nhi mday phat Ién, khoi phuc lai pham vi digu chinh.
Thoi gian nay wée chirng 10 phul.

| (]
n
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Pham vi di¢u chinh gém hai phiin, mét phin st dung trong didu chinh se
ciip do Ia cong suiit bign dbi do diéu chinh tdc dd AP, phin thir hai 14 pham vi
die¢u chinh cdin hi€l cho digu chinh tha ciip AP”,..

Theo (15-3) AL duge xic dinh theo:

Al)d(‘ == '—A—lc—p— . I(F . I)dm

dm
trong d6 Kp, Pym — do dde va cong sufit dinh mic cia nhi may diéu tin, Afy la
gic ] luyet ddi do Iéch tdn so cho phép.

AP}, = Afer Kg.m. Kg, . Py (15-14)

dm

Bo doc cia nha may difu tin thwong cao hon nha may con lai d& trong
dicu chinh su c¢iip nha mdy diéu tin nhan nhiéu phuy tai hon cac nha may khac.

Thanh phdn AP}, xac dinh g&n dung theo biéu thirc:

. Afcp 44 .
APy, = nP, [’ P (Kepee Kot + Kp) Por (R 1) (15-15)
dm
trong dé n la 8¢ do bi€n thién twong d8i nhanh nhit clia phu (i trong thei gian
10 phut, n thwong lay la 0,05, tire la phu tai tang 5% trong 10 phut,
Sau do ta co:
APy = AP}, + AP, (15-16)

Vi dy 15-2. Xac dinh pham vi diéu chinh cong suiit cdn Lhi#t cia nha may.
diéu tdn véi cic difu kién Af o, = 0,1 H,.
KF = I{Fhl = 10. Kp[ — 1, Kd( = 1,05, n = 0,05, Pdm = Dgl Phg
Theo (153-14) :
0,1

APj = —=.10.0,1.1,05. Py = 0,002 Py,

)

Theo (15-13):
- (0
APy, = 0,05 Py — —% (10. 1,05 4 1) Py, (0,05 4 1) = 0,026 Py,
J

Theo (15-16) :
APge = (0,002 + 0,026) P,y = 0,028 Py,
(trc Ia cin c6 pham vi dicu chinh bing 28% phu tai tong ctia hé thdng.

4. Lwa chon nha may dien diéu tan. Nha may dién difu tdn con goi la nha
may cht dao, phai thoa maén diéu kién c6 du pham vi diéu chinh cong sudt va tdc
dé tang cong suiat du lon. Mudn thdéa mén diéu kién trén nha may phai co cong
suil twong doi lon.

Kha nimg dic¢u chinh tin s8 cua nha may chd dao phu thudc vao cOng suit
dat, loai tudc bin, loai nhién lidu st dung va vi tri cia né trong hé théng.

Nhi may nhiét dién c6 tuse bin ngung hoi va 1o dung nhién liéu khi cé
didu kién diéu chinh tdn s8 8t nhil. Tudc bin ngwng hoi c6 pham vi difu chinh
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rong viv ¢6 chi tiéu kinh 1€ 151 cho ch€ do bidn ddi. Cac 16 dung nhién liéu khi
cling ¢6 pham vi difu chinh rong va ¢é thé ting giim nhanh phu tai ma khoéng
thay dbi nhi®u cic thong s§ ctia hoi. 1.0 @6l (han cém ciing cé tinh ch't nay nhung
pham vi diCu ¢hinh hep hon nhicu.

Nha mav thiy dién co pham vi difu chinh gin biing cong suft dit va co
toe do dicu chinh cong suat it nhanh.

. . R . . o R . . . AN

Nha may dien dicu Lin dat & trane tam phu tai ¢6 lot la pham vi dién
chinh cdano khong bi han ché bdi dien kign dn dinb tTnh v 16n thit dién nédng
trong mang dién, do thay doi cong sual phil nho.

Viée diéu chinh tdn st gan lién voi phan b8 kinh (& cong su@t gima cac nha
may dién. Theo dicu kién nay thuong giao nhi¢m vu diéu ldn cho nha may nbiél
dién co chi ticu kinh & thip heidc néu cé6 nha may thiy dién thi didu tin sé giao
cho thoy dién.

Trong nhi may dicu Lin dung mot 16 may dieu tdn 14 dé dang nhit, khi
dung nhiéu 16 may dé dicu tin thi phit chi ¥ d€n phan bd kinh & gitra cac 10 may.

Trong h¢ thdng lom oo thé phii dung nhicu nha mdy dién dé diéu tdn va
ciing phai chu ¥ d€n su phan bo cong suit kinh € trong nhiing ch® do xac lap
md&i. Khi dicu chinh tin s8 bang tay ¢itn ¢é bi¢én phap d& tranh qua diéu chinh,
chang han cin quy djnh gioi han diéu chinh cia moi nha may.

Khi pham vi diéu chinh cda nha may difu dn giam thap hon gioi han cho
phép thii phaico bién phiap phoc hoi hing cich tang cong suét & cic nba mayv khac
hodic khi nha may dic¢u tun do su phan bho kinh (& phai phat cong suit gioi han
thi phai chuyén nhiém vu diéu tin sang nha may khic.

Hiéu qua dicu chinh tin s6 can nhitt khi sir dung thi€t bj tw déng dién clunh
tin s8, no cho phép kil hyp thuce hién dong thoi viéc diéu chinh tin s8 voi phén
h& kinh t& cong suill,

Trong che® dd su c¢i. tin si giara rit manh ¢6 nguy co giy thac ldn s&, dé
gitr tin 88, phai dung thitt hi ty dong (il bo phu tai. Phy tai duoc cat bo, lan
lrot bat diu tor khi lin s0 giim dfn khoang 48,5 Hz chn d€n khi giam dén 46,5 H=,
Ngoai cic loai phu tai vit bo bhinh thuong dwoce chinh dinh theo céc tdn sd trén
dav va dugce chinb dinh dé cul nhanh sau 0,1 — 1,15 giady con cé loai phu tai cat
bd dic biét duoc chinh dinh & tdn s 47 Hz va ¢t sau thoi gian tir 10 d€n
30 gidy, loai ¢l bd nay dé d¢ phong khi di dung b€l nhiing cit bd binh thuwong
ma tdn s6 van giam.

Pé phuc héi nhanh su lam viée cia phu lai c6 the dit thi€t bi tu dong lai
theo tén s, chinh dinh & tan s 1,2 — 50 Hz, cac phu tai déng lai ldn lugt cach
nhau 5 giay.
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CHUONG 16

PIEU CHINH DIEN AP THEO PO LECH

16-1, MO DPAU.

Trong chuwong truoe di trinh bay mét sd nél chung v& chit luong dién
nang cua hé théng dién, chi y&u li lin 80 va dién dp.

Kht dam bao s can bdng gilia cong suit phil tr cdc nguén dién va nhu
cin cuia cac phy i, ch€ do lam viée on dinh ctha h¢ thdng dién dugce xdc lap.
Difu do duoe thé hién boi cac gia tri duy tri cia tdn s8 trong hé¢ thdng va dién
ap L cae nul chi y€u cua mang dién cao ap va day ciing 14 hai trong tap Lhong

s Lrang Lhal cua hé Lhong dién,

Tau s5 la mol thong s, c6 tinh chit tap trung trong pham vi toan hé
thang ma mot s6 phuong thire quan i dd néu & chuwong 15. Nguoc lai viéc quan
i chit hwong dién ap vé nguyén tac phai dwoc thire hién phan tin va theo nhiéu
cip kha: nhau trong mang dién, nhim dat cac cht tiéu vé do léch tuyét ddi
so voui gia tri dién 4p yéu cdu, vé khoang thes gian xay ra do téch, vé hau
qua ctta do lecn. Nghia la & day can danh gid sw kién sai I¢ch vé chit
hrong dién ap trong khong gian ba chifu: chifu rong cta cuong do, chidu dai
cua thoi gian (con goi la danh gia tich phan) va chiéu sdu cua hiéu qua (thiét
hai kinh t€). Tuv nhién nhing chi tiéu trén day dwoc thuc hi¢n trong nhirng
rang bude cir the vé ciu tric hé thdng, kha ning thi€t bi, von diu tw...

Phan danh gia chiat logng dién ap theo do léch sé trinh bay ¢ chwong
nay, hai phin con lai sé ¢ cap dén trong chuong 18,

heu chinh dién 4p theo do léch ta nhdm dam bao sao cho dé léch dién ap
so v dig¢n dp dinh mie & L8 ca cic thift bj dung dién ndm trong pham vi cho
phép. Cac tiéu chudn do léch dién ap dd trinh bay trong muc 15-3 & chwong 15.

Ta hily xct sor d6 don gian hoa cua hé th8ng dién trén hinh 16.1.

E S fICRY T i3k, TTG 0i6)KY PO 22V K
T Y r/ W r"’ PRAY ‘/—‘/\rl" ‘ . a 035(0L2)P\V A
o T T U T O
f‘w
016) Tep :
| o6 KV * Q,.\Js ods(02)kY
/T ! I

{ 4 X 4

s e $ii i iz phucng

Hink 16-1
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Bién nang tir nha may dién qua tram tdng 4p (TTA) Ién 110 kV, dwa dén
cdc tram bi€n 4p khu vue (I‘KV) gidm 4p xudng 35 hoac 10 (6) kV. Bién niing theo
dwong day 35 AV lai duoc gidm ap xudng 10 (6) kV & chc tram Lrung gian (TTG)
Theo mang dién 10 (6) &V dién ning dugce bidn 4p xudng 0,38, lioic ‘)2 kV & chc
tram phiin phdi (TPP) va sau d6 dwoc cung chp cho ciwe thict hi ding di¢n. Ciing
co6 mot sd thiet bi sir dung dién ning & dién é:p 10 (6) &V hoiic cao hon.

Chat lwong dién ap phai dwoc dam bdo & mang dién ha ap phia saa TPP,
va phai duoc dam bhao & trén cuce cae thi€t bi dang dién st dung dién dp cao hon
n€u co.

Bé ditu chinh dién 4p ta c6 thé sir dung cac phwong phap:

1. Diéu chinh dién 4p miy phat dién bing cach difu chinh dong dién kich
thich.

2. Biéu chinh dién ap ra cta may bi€n &p tdng ap va ha ap béng cach dit
ddu phan ap ¢d dinh hoiic dieu ap dwar tai.

3. PiCu chinh dién 4p trén dwéong day tai dién biing miy bi€n ap didu chinh
va bi€n ap bd tro.

4. Dat céc thitt bi bu ngang c6 diéu chinh dé thay ddi ton thit dién Ap trén
dwong diy c6 thé dung b tu dién, miy bu ddng bo hollc dono co dién ddng ho
c6 diéu chinh kich tir.

5. B4t thi€t bl bu doc trén duong day dé thay dbi dién khing duong day
nhiim thay déi Ldn thit dién ap.

V¢ dia difm thuc hién diéu chinh dién &p, co thé & nha may dién, trén
mang dién khu vyc va & mang dién dia phwong hodc dit tai thi€t bt dung dicn.

Theo ban ch&t vatl I¥, chl ¢¢ hai phwong phéap difu chinh dién 4p, hoiic
{dng thém ngudn cong suil phan khang (cdc phwong phap 1 va 4) hoiic phan bd
lai ;Ong suitt phan khang trong mang dién (cac phwong phap con lai), phweong phap
sau chi ¢o hicu qua khi hé théng dién ¢6 du cong sufl phan khang. Khi hé théng
dién thi€u cong suit phan khang, phuwong phip duy nhilt d¢ diéu chinh dién ap 1a
ting thém cac ngudn cong sudl phan lkhing.

Do sur phire tap v& cdu true cia hé thong di¢n, vé ¢h€ do lam viéc clia plu
tai va su phan c¢&p trong thi®t k&, thi cong va quan li van hanh, viée difu chinh
dién ap mot cich théng uhal trong loan hé thiing dién 1a khong thé thue hién
duoc. Nhiém vu diéu chinh dicn 4p duoe phin chia cho tirng khu vuc cia hé thong
dién : & nha may dién, mang dién khu vwe va mang di¢n dia phuong. O méi khu
vire viec difu (lunh dlen ap nhﬁm dam bao cic véu ciu vé di¢n ap & ddu ra va
duoc tiéu chuin hoa. ' nha may dlen ditu chinh dién ap nham dam bdo dién ap
vito caa mang dién kha vuce, khy diCu ch.onh phai cha v A& it luong dicn ap &
c4c phu tai lu.dung. & mang dién khu vuce phdi dam bao dién dp ra ctia ciac TRV
di duwoc quy dinh. Mang dién dia phwong lrue Uep cung cap dién ning cho phu
tai, nén viéc di€u chinh dién ap & day rdt quan trong va la nhi¢m vu chinh dé
dam bao chiil lu'o'ng dién ap n6i chung. Viée t6i wu héa ché do dién ap cling chi
y&u tign hanh & khu vuc nay.

Cé6 hai phuong thire diBu chinh dién ap la didu chinh Idp trung va diéu
chinh cuc bé. Pidu chinh tap lrung nhim thay ddi muc dién 4p cia toan khu vie,
con ditu chinh cuc bé chi thay d6i muire dien 4p clia mét hé phin nae do Lua
mang di¢n, Trong thuye t€ d¢ dam biuo chil lwong dién 4p thuwong két hop ca
hai phwong thitc nay.
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Khi tinh to&n diéu chinh dién ap chi cin xét hai ch& dé ddc trieng clia phu
tai, A6 la ché d¢ cbng sudl cue dai (max) va ché d¢ cony sudt cye tigu (min). Néu
dam bao chiit hrong dién 4p o hai ché dp nay thi s¢ dim bao chit lwong dién 4p
cde ¢ht do con lai.

Khi tinh todn diéu chinh dién 4p ciing khong ciin phii xét dé€n moi diém
trong mang dién ha dp ma chi cin xét dén mo6t s6 dicm, ma viée dam bao ch#t
lwong dién ap & cac difm do s& dan (o7 dim bao & cac diém con lai, ta goi dé
I3 cie diem kiem tra. Trén so d6 16-1 cic didm 4, B ld cde didm kifm tra. Co thé
quv dinh di®m kiém tra khic nira & mang dién cao ap néu o do c6 thi€t bi dién.

Vin dé dam bao chiit lugng dien dp phai duwoce quan triét tr qua (rinh
thiét k& d€n van hanh mang dién. Khi thift k& phai cin o vao cac ddc diém
van hanh trong tuong lai, lua chon dung cac phin tr cia mang dién theo ditu
kien dién ap, lua chon ding va dal diog cho cac thi€t bi diéu chinh dién 4p.
Trong van hanh phii thuong suyén theo doi dicn Gp & cic diém kiém lra, dé ra
cie phivong thie diéu chinh thich hop d¢ dami bao (bt lwgng dién ap, khi phu
tai tuon thay ddi theo thor gian, ciin phin kip (hoi d& ra va thuc hién cic bién
phip sao cho chil lwong dién ap ludn ludn dat liéu chufin quy dinh,

16-2. CAC THIET B] PIEU CHINH DIEN AP

Céc thiél bi str dung dé diéu chinh dién ip gom co :
— B&u phan ap cua cic may bi€n ap

— May bign 4p diéu ap dudi tai

— B6 diéu chinh dwong day

— B6 tu dién co di¢u chinh

— M4éy bu dong bo

— Béng co dong bo co dicu chinh kich tu,

Duoi day gioi thieu moét so thi€t bi chi yéu.

1. Daw phan ap eua cac may bién ap (MBA). O diu
day cao 4p cuia cac may bi€n 4p hai diy cudn va & cudn

——
HEEIR 'E T cao va trung dap cia cic MBA ba diy cudn ngoai diu ra
- <] Engop chinh con ¢o cac diu ra phu thém, goi la diu phéan ap.

o —o Cic ddu phin dp cho phép thay doi s§ vong day cudn cao

cia MBA va do do thay doi hé 0 bifn ap ctha MBA.

Trén hinli 16-2 la so d6 nguyén Iy ciia cic diu phan
ap O mot pha cda MBA. Biu phan 4p chinh & gitia, che
gid tri dinh mirc cua dién dp cho lrong cdc 8b tay tra ciru

Hink 16-2 la wng vor diu phan dp nay. Gic ddu phan ap ¢é s8 thi'

tw nhd hon (1,2) dé gidm hé 88 bit'n 4p, con cac diu phan
ap co s thir tw 1on hon (4,5) dé tang hé si bi€n ap. Po thay déi twong d8i cua
hé 8 bi€n 4p gitra hai ddu canh nhau Ia ¢n, do thay ddi tuong ddi cta hé s bién
ap gitra PPA b#l ky va ddu chinh la e, khi ¢6 diu (—) n&u la giam va ¢6 diu
(+) ntu la ting he st bi€n ap.

Heé s& bi€n ap K ctia MBA hai day cuGn dwoc xac dinh theo biéu thic :
K=+ e (16-1)

Un

13
]
s J.‘A.
{r "!
LA AAAAA b ALAL

/ o=
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Trong d6: U/ — dién 4p dinh mitc cia cudn cao ap; Uy — dién 4p dinh muc cla
cudn ha ap.
Dai lwong U. (1 + ¢) con goi 1a dién 4p ciia ddu phan ap va ky hiéu la Up,
Up=U.(1+ ¢ | (16-2)
Tuong tw vori may bifn 4p ba diy cudn, ta ¢6 hé s3 bi¥n ap gitia cudn cao
va ha K¢y va gilra cudn cao va trung K.

or = ("'BC (1 + f'C) —_ [{pac (16-3)
Co(lt o) Tom
U ¢ ] .
Koy= 2 Lo O (164)
¥ U'n
Trong do: U., U, Uy, — dién ap dinh muc clia cac cuon day cao, trung va ha.
Upacr Upay — dién 4p clia céic diu phan 4p ciia cudn cao va cudn trung
Cé loai MBA voi hai ddu phan ap’ phu thém voie = + 5% va e, = 5% va
loai MBA véi4 B.P.A phu thém voi ¢ = -L 59 va ¢, = 2,59,

Khi van hanb cdn chu ¥ sao cho di¢n ap 'y dil vdo phia cao ctia MLA
khong duoc vugt qua 59 so vai dién ap cltia diu phan ap, e 1a

U, L0 0 (1 + @) (16-5
‘ Cubn 3‘
. % cao
Haap O"D
[ad
: R
2
3 —Q
4
5
Q)
Ca'o - i
ap He ap
’ 1
K
| R :
2
3
MBA bd'tro
f
¢) 5 MBA d&i chinh
Hink 16-3
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2. May bién ap didu ap dwoi tai. La loai MBA c6 thé thay déi ddu phéan
ap ki mang tai. So d5 nguyén Iy cta cic MBA difu 4p dudi tai dwge vé trén
hanh 16-3.

() s A5 «. MBA ¢6 bon ddau pbin ap phu. ( so 46 b, biing cach thao téc
cae may cat kU, L IV ¢o the ting so ddu phan ap lén gap ‘d(’}i. S]Cm o so do c,
vice dicu dp dwot tai thue hiép bing chch dung MBA dicu chinh bo tro, MBA L6
o duoe ditu vho trung linh cua MBA chinh, con MB;"\ difu chinb duoc cung cip
(Iién o mang ha ap. MBA bd tro dwoc str dung khi cii lao tram hi€n 4p ma viéc

lhay MB.\ thuong bing MBA diBu 4p dwoi tai i khong kinh (€.

S5 hwong diu phin 4p phu va bac dituchinh luy theo nha chg tao, s¢ diu
phin 4p cing nhitu voi bac didu chinh nho thi cang tién loi cho viée diéu chinh
dicn ap.

Vi du: MBA didu ap dwoi tai & Lico x0 ¢o thé ¢6 16 hodc 18 ddu phén ap
phu lai ey = 1,5 va 1,76 %. ‘

Lhi van hanh MBA ditu ap dwéi Ldi cling phai chu ¥ d€n diéu kién (16-5)

3. Bo didn chinh dwong day. Co so d6 nguyén I\ v& trén hinh 16-4, n6 gém
¢6 MBA ditu chinh co cac diu phan ap phu didu dp dudi tdi vik MBA bb tro

“ ddu vao dwong day, ting thém dién dp

S < T ~cho duong day, dién aptang thém nay
FW dwoc diéu chinh bing cach thay ddidiu

_J phan ap cia MBA diéu chinh khi mang tai

MBA b3 td : _

Bo diéu chinh loai nay & Lién x0
cho phép diéu chinh dién 4p lrovg mitn
[ 4 = -+ 10 hotc 159, s5 diu phan ap
tr 6 d€n 8§ voi dién 4p dinh mic dwong
day tir 6 — 110KV,

]

Cal

SIYX

nid4 Lidu ohint 16 nay co thé dit & ddu hofc cudi
Hink 16-4 duorng day 1ai dién trweoe khi vao tram

hitn ap.

Viée dicu chinh cac ddu phan ap trén day c6 th& thyc hién bing tay hodc
twr dong. Dicu chinh dién 4p tw dong cho hiéu qua rit cao. Khi thi€t k& diu chinh
lir dong dicn &p phai chd y d&€n viung khong nhay e cla thiét bi diéu chinh ty
dong, do . micn ma khi bi#n d6i dien 4p khong din d€n tac dong cua Lhi€t bi
dicu chinh, ¢ Linh theo phan tram cua dién ap dinh mue.

16-3. PIEU CHINH PIEN AP O NHA MAY DPIEN

Difu chinh dién 4p & nha may dién nhim muc dich dam bao cin bing cong
suil phin khang trong hé théng dién, tao difu kién thuan loi cho diéu chinh dién
ap trong mang dién khu vye va gitr muc dién ap c6 loi nh#l cho ¢h& do cua mang
di¢n kha vue. O mang dién khu vuce dién 4p 220KV, mire di¢n 4p cang cao cang
(8L vi gidm dwoe ton tht dién ning, ci ling mirc dién'dp lén 1% thi gidm dwoc
28 16n thil cong sult, & mang dién 330kV tré 1én thi trai lai cdn giam mic
dién ap van hanh n#u co cho phép vi dién ip cao sé lam ting tén thdl ving quang.
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1. Didun chinh di¢n ap & may phat di¢n. Dién ap o thanh cai cﬁ‘a may phat
c¢6 the diu chinh dugc trong khodng + 5% so voi mire dién ap dinh mic cta no.

O ch& d¢ phu tai max, do tdn (h&{ dién dp {rong mang dién lon nén d& ddm
béo chit luong dién ning, dién 4p & may phat ¢in phai giir cao. Nguoc lai trong

ché do phuy ti min, ton thiit dién ap trong mang dién nhd cin'phai giam thiap dién
ap may phatl.

Véi hé thdng nhd, phu 13i tap trung, chi c6 mét nha may dién thi di€u
- chinh dién ap & may phat r&t hién qua trong viéc ddm béo ch&t lwong dién ap,

Trong hé thdng lon, nhidu nha may dién, nhidu cfp dién ap thi diéu chinh
dién ap ¢ may phat chi y&u nhim dam bao chit lwong dién ap & cac phu tai
tu dung va phu tai & dién 4p may phat va tao thuin loi cho diu chinh dién ap ¢
ciic may bi€n ap ting ap. D& dam bdo chil lwong dién 4p cho toan hé thing dién
luc nay cin phai cé6 nhiéu khau digu chinh trung tadm khac.

2. Ditn chinh di¢n ap & may bién 4p tang ap. Yéu ciu dién ap & thanh
cai cao dp caa MBA ting ip dwoc xac dinh bdi su cin béng cong sudt phan khang
clia hé thdng dién trong cic ch€ do phu tdi max va min. Tuy nhién d€ tao thuin
10i cho viéc diéu chinh dién ap & mang dién khu vuc, dién ap & lhanh cdi cao ap
trong ch€ dé6 max phai lon hon & ¢h& do min va cac Lri 8§ cu thé phai duwogc xac
dinh ¢6 cin nhéc d&n kba ndng di€u chinbh dién 4p & mang dién khu vire.

Co trirong hop ¢6 thé dam bio dugc yéu cdu dién 4p trén thanh cai cao ap
béng cich k&t hop gitta diéu chinh dién 4p may phat va dit diu phan ap ¢ dinh
& MBA lidng 4p. Khi ding ddu phin ap ¢ dinh khéng ddm b4o dwgc yéu ciu diu
ap thi phai ding MBA diéu ap dueai tai. |

Duéi day trinh bay cédch chon ddu phan ap & MBA ting ap. So d6 MBA
ting ap dwoc v& trén hinh 16-5.

Néu ta diat_ & diu vao cia MBA mot gia tri bing dlen ap dinh muc cla
cuon ha ap Uy thi dién ap & dau ra khi khong tai la ', va khi c¢6 1ai la
[pa — AUg, trong d6 U la dién dp cia ddu phén 4p cln chon va AUg la tbn thit

die:n a' P “'Ong IJB{&
Jy‘t\l\
K_/A—F@ |

8

Hink 16-5

Khi dién 4p vao U’y khac voi Uy thi dién ap ra U; ciing phai khac di voi
cung mot ti lé.
Uy chinh biing dién 4p diph mirc Upsn clia may phat.
Vay ta co biéu thue :
Ug Ux
Upam  Ups — AUg

tir day rut ra :
Ur
Ups — AUg

/e = Upam (16-6)
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Bigt dién ap yéu ciu, chinh 1a Ug lrong cac ch€ do phu tai va bi&l AU thi

theo (16-6) ta co thé lua chon d#u phan ap ['p, phdi hop voi U7 dé& dién chmh
dién ap.

N&u dat ddu phin 4p c¢d dinh tln cdn dam bao dién 4p yéu cdu & ch&’ doé
max [ R, v min Ur R,

O ché dé max ta éo:

U'r
Ur = Upgm — 1__ 16-7
] = Crs Upa, — A, - ( )
@ ch& do min: .
Ur ;
Up, = Upiw +——2 (16-8)

Trong cac bicu thie (16-7) (13-8) chi s§ 1, 2 trng v&i trweong hop phu tai
la max v min

Tir (16-7) va (16-8) v0i Up < 1,050 pan vt U > 0,95Upan la tinh dwoc
Upa, vd Upg, roi linh ddu phan ap trung binh.

Upai + Upay
p

('pa =
Cin ctr vao Upa ta chon ddu phiin 4p tiéu chuin gidn nh#t, sau dé6 thay vao-
(16-7) va (16-8) tinh lai cac gia tri Up va l'g dé kiém (ra xem ching c¢6 nim
trong pham vi cho phép hay khong. ‘
Vi du 16-1: Chon ddu phin &p 8 dinh ¢da MBA ling 4p biét riing
URI = UR?: =117kV, U,4n = 10,5kV
A('Bl = 3,77 AV, A'U82 = 547 kV.

Ta cho mdy phil van hanh voi UF, = 1,041 ggm vi UFz = 0,96 U'gam. Thay
cac sO liéu trén vio (16-7) va (16-8) tinh dwoc (' :]21 SEV, Upap =127, 3LV,
Bau phan ap trung binh la 124,024V, Theo (1u- ’) Unh duoc e—‘2,5/ 0] day
ddu phan ap chmh cua MBA lang la 121 V.

Thay Upa = 124,02V vao (16-7) va (16-8) tinh du'oc dién 4p thu(, té phai-
cO & may phat la U F, = = 10,66 AV = 1,015 U pgm va U F, = 10,36 &V = 0,987 Upgan

Nhw vay dam bao gioi han cho phép.

16.4. PIEU CHINH,DIEN AP & MANG DIiEN KHU vucC

L. Didu chinh di¢n ap & mang di¢n. khu vie nhim dim bio di¢n ap
yéu cdu & ddu racua no, tirc la ddu vio cia mang dién dia phwong. Cac yéu ciu
vé gi4 tri dién 4p nay duwoc xac dinh theo diéu kién cia mang dién dia phuwong
nhim dam bao chat lwgng dién ap'é cac thidt bi dung dién. Pé thuan tién cho
thi€t k& va van hanh mang dién khu vuc, céc yéu ciu dién ap da duoc chué‘m
hoa mét cach thich hep.
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Co bai loai yéu cliu dién 4p & d¥u ra clia cic tram bi€n ap kbu vue (TKV)
cung cfip dién cho mang dién dia phwrong.

a) Yéu cdu binh thirong hodc digu chinh thuwong. :

— O ch& do phu 1ai max . BP6 léch dién 4ap & thanh cai ha ap Ey > 2,0% so
voi dién ap dinh muce cua mang dién ha ap

— O ch& 6 min: E < 7,5%

— ( ch& do sw b : E.>—259

b) Yéu ciu khace thwong goi la diéu chinh ngiroec:

— O ch& do max : E,.

— & ch§ d6 min E,=0%

— O ché do su c0: 0% << B € 5Y

S& di goi la difu chinh nguge vi yéu ciin didu chinh cao va trai voi xu thé
tir nhién dé la : Sau mdt dé dai gidi han nao d6 cang xa ngufin; dién ap trén mang
dién khi ché do max cang bé hon & ché d6 min, vi 16n thdl dién ap trong ch& doé
max lon hon so véi lrong ch€ d6 min. Biéu chinh ngwoc dwoc s dung khi &
mang dién dia phrong khong con néc diéu chinh nao khéc, con diéu chinh thwong
dugc st dung khi ¢on co cac nic diéu chinh khac & mang dién dia phuong.

NZu ¢i hai loai di€u chinh trén kliong thda min chiil lwgng dién ap & mot
‘nhanh nao d6 cua mang dién dia phwong thi phai sir dung cac thi€t bi di®u chinh
phu thém cho nhanh doé. '

heé dam bio cac yéu cdu dién ap dd qui dinh, phai phdi hop gitra didu chinh dién,
iap ¢ nha may d1en & cac tram bi€n ap trong mang dién khu vue, diéu chinh tdn
th¥t dién ap trén dwong day bing thi€t bi bu ngang-hofic bu doc trén dwong day.

= 5%

2. Chon dau phan ap eaa may biém ap ha ap hai day cuén
So d6 may bi€n ap dugc vé trén hinh 16-6. N&u dién ap

dwa vao phia cao ap 14 U, thi dién ap ra phia ha 4p s€ la: a b
— '
U= Uy — AUp (16-9) @

K Uy Avg U}
Trong d6 AUg la ton thit dién 4p trong MBA ; K la hé s8 Hink 16-6
bi€n ap.
/ K — UP“
Uy

Bi¢n 4p khong tai /', cia cuén ha ap c6 thé tra bang hoic I8y nhur sau
Néu MBA ¢o:

Un% 7.5% thi Ukl’: 1,1U 4

Un% 7,5% thi U = 1,05U4m

{4 la dién ap dinh.mi¢c cia mang dién ha ép.

Thay K vao (16- 9) ta tinh dwoc U,.. Bibt dlen ap vag U',, ton thit dién ap
Al'g va dién ap 5éu ciu ¢ ddu ra U, la tinh dwoc diu phian ap phai st dung
trong ch& do phu tai di cho.

Khi cin dit ddu phian 4p co dinh ta _quan lam dén viéc ddm bdo yéu
ciu dién ap Ubl & ché dé phu tai max va sz & ch€ dé phu tai min.
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Ta ¢o:

: : , Uk,
LlPﬂl = (bal — A(JBI) l-"bl
(16-10y
u,, AU, D !
Upay = (Uy, — AU, b,

Sau khi tinh dwgce ddu phéan ap cho cac ch€ do max la Upy, va min la Up,,

ta linh dwoc gia tri ddu phan ap trung binh

. UPal — UPaz
pa — 9

U

Sau d6 thay U,. vao (16-9) tinh dwgc gia trf dién ap ra thuwc t& & ch€ dé
max va min, so sanh v&i dién 4p yéu cdu, néu ching chénh léch nhau nhiéu thi
chirng td rdng khong thd dam bao yéu ciu dién ap bing cach dit mét ddu phan
ap ¢& dinh. Cin phai dung bién phap khac dé diéu chinh dién ap.

Vi du 16-2: Chon diau phan 4p cua MBA ha ap biét:

Dién ap vio Uay, = 112KV 5 Uy, == 114 KV; AU = 69KV ;
AUg =4 kV; Uy =66LV
Yéu cdu diéu chinh thwong, tire 14 :

O ché 46 max U, =6kV + 25%6 kV =86,15kV

O ché do min Uy = 6kV + 7,5%6 AV =6,45kV
va dién 4p khong tai phia thie ¢8p cua MBA [y, = 6,15 kV, Theo (16-10)

6,6
Upay = (112 — 69) —2— = 1134
( ) 5,15 v
6.6
e — ’ == 25V
Upay = (14— ) 2= = 112,54}
9= N
Upa = 113:“" = 112,75 kV |

Bién 4p dinh mitc cudn cao la 110 kV do do e = 2,59 ta chon diu phén

ap e = 2,0%. Vi dau phan ap lwa chon ¢6 dién ap.ding biing gi4 tri tinh duge
do dé6 khong phai thir lai.

3. Chon dau phan ap cia MBA ba. day cuén. Trudc hét chon ddu phan ap
cua cudn cao ap theo yéu cdu dién ap & ha ap sau d6 chon diu phan ap cua cuoén
trung ap theo yéu ciu dié ap & thanh cai trung 4p va diu phan ap cao ap

, da chon.
. au AU T S (1:'5 Lhay th&'. cua MBA dugc vé trén hinh 16-7.
S au 7 Ciing nhu & MBA hai day cudn ta c6 :
¢ —J— H
Ui v — Ue— (AUc 4 Uy)
Hinh 16-7 " Key
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trong do ti s6 :

K o ["-pa(c)
cir — _U_“
- kit

tr cac bi€u thirc trén la ¢6 diu phén ap & cudn cao ap duwgc xac dinh theo

{ pa(c) —

Ue — (AU + AUy) U (16-10)
On

Bi&t dién ap vao phia cao ap Ug, ton (hit dién ap trong cac cudn day cao
va trung, dién ap yéu ciu & ha 1]") Uy dién ap khong tai Uy, ¢ cuén ha ap, theo
(16-10) tinh dwoc, dau phan ap caun dit & ché do da cho.

Pé tim diu phan 4p ¢§ dinh, ta tim cho ch& d¢ phu tai max va min réi lay
gia tri trung binn.

Ti€p theo ta viét biéu thic dién ap yéu ciu Ug phia trung ap

;- Le— (AUc+ ALy
T ==

‘ Ker
trong d6:

Tir céc biéu thuc trén tinh dwoc ddu phan 4p trung Nopatr

Upata - Uy (16-11)
Ue— (AUe 4 AUp)

U pa(T) —

bBe tim ddu phan ap ¢o dinh ta cling tinh cho ch€ d6 max va min réi I3y
gia tri trung binh.

Sau khi xac dinh dwoc cic

gia
dinh cac gia tri dién ap véu cdu [,

tri Upaer va Upgrqy cdn thu lai dé xac
- bén ha ap va Uy bén Lrung ap

4. Xac dinh dung lweng bu dé dién chinh dien ap

Ta ¢6 so d6 mang dién trén hinh 16-8. D¢ dam bao dién ap yéu ciu &
cai ha ap b, ta ciin diat ¢ day thi€t bi bu voi dung lwong Qy

Gia thi€t rdng khong tinh d€n thanh phén

ngang clia ton thit dién ap, ta vidt duoc cac bidu A b
thue sau day :

‘ Qo

— Trude khi diat thiét bi b, dién ap tai

Up
. ’ v . ' UA P_ja

’ . - . I—.'
A a tr - 1 y _

. , PR 4 OX '
g =1+ —— Hinh 16-8
Ubo
trong dé: U/

A — dién ap o diu nguén; 'y, — dién ap & thanh cai b trwéc khi
dit bu; P, ) — cong sudt tic dung va phan khang cta phu 1ai truwoc kbi bu
R, X — thong s& cua duong day va MBA.
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— Sau khi dit thi€t bi bu d& dat dwgce dién ap yéu ciu Uy, dién ap Uy cod

quan hé :
R SO Q) X
b

trong do Uy la dién 4p yéu ciiu d3 quy dbi v& phia cao ap.
Can biing hai bitu thirc trén ta cé:

' P P -Op)X
vy PRECX _ | PRE(0-0y)
Uyo Uy
Giai ra ta dwoc:
X , . PR X PR X
G- X .t +0X  PR+4+0Q

['b Ub Ubo
C6 thé coi Uy ~ Uy, do db

%X _ Up = Uy,
Uy
Up(Up — Ub,)
Theo (16-12) khi thay Uy, X, Upe & cac ch& d6 phu tii khac nhau ta xac dinh
duwoc dung lwong bu cin thi€t & moi ch€ do van hanh clia mang dién.
Vi Uy phu thudc vao hé s3 bi&n a4p clla MBA nén cé thé &t ddu phan 4p
hop |y sao cho dung lwgng bu cin thi&t phai dit la nhd nhit.

Qb = (16-12)

16.5. DIEU CHINH PIEN AP TRONG MANG DIEN P14 PHUONG

1. Khai ni¢m chung. Nhuw di trinh bay, chit lwong dién ap duoc dam bdo
chit yéu bdng cach di€u chinh dién ap trong mang dién dia phuong.

Trong hinh (16-9) la cac dang chinh cia mang dién dia phuong. So do a,
la mang dién néng nghiép co hai cfp dién ap cao la 35 va 10(6) AV. So d6 b la
mang dién thanh ph6 va xi nghiép cong nghiép

7PF

35 AN Y )/l /_\ 380 .
ﬁ4
TRE
y ek e R zg/AL
b s
i M /7# A T
A T TPP
ﬂ\ 38 /«x‘ e rE : ’6 ek
e VI e e

["
Hink 16-9

Mang dién dia phwong dwoc cung cﬁp'dién ttr thanh c£'1i ha ap cua train
khu vure (I'KV), dién ap & day dugce diéu chinh theo yéu ciu thwong hoiic khée
thwong, O tram trung gian (TTG) hodic tram phan phdi (TPP) cac MBA duoc
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dit ddu phan ap ¢i dinh. Mang di¢n cao &p va ha ap dwoce thigt k€ véididu kién
rang budc la ton Lhit dién ap trong pham vi cho phép.
Nhiém vu tinh toan chit hrong dién ap trong mang dién dia phwong la:

‘Iua chon didu phin ap clia cac MBA & TTG va IPP phoi hop voi viée xéc dinh
ton tht dién ap cho phép & mang dién cao ap vi ha dp nhiim bio dam cic tiéu
chudn vé chiit lwong dién ap & Lil ¢ cic thidt bj dung di¢n. Néu dién ap & diu
vao mang dién dia pluronn duwoce didu chinh rvieng thi ciin phai dé ra yéu can
dicu chinh dien ap nay. N&u cac bién phip trén day khong ddm bdo duoc chit
luong dién ap thi phai tim cac bién phap ke d¢ diéu chinh dién ap, dé tién loi

ta sir dung hé don vi twong ddi trong tinh toan diu chinli dién ap voi cac ky
hiéu sau day

a) B¢ léch dién ap & diém = bAt ky trong mang dién so v&i dién ap dinh
muc Ol 4

. L’? - X -
3y = & 100 (16-13)
dmx
trong do U, — dién 4p o ditm v ; Ugme — dién dp dinh mure ctia mang dién chia

diém ... Trong linh toan diéu chinh dién 4p la chi chu v dén d¢ léch dién ap & cac
diém kiém tra.

bYbBé tany thém dién dp o tram khu vuc Ey,

O’ ché d6 max:

U — o
E. = _Ki_ ™™ 199 ©(16-14)
- Kl dmi]g
O ch& d6 min: _
Ey, = Ly . Cams 100 (16-15)
: U amy '
Uy, va ly, — dién ap & thanh céi ha 4p ctia tram khu vue
{gmye — dieén ap dinh muc cua thanh cai nay.

¢) Po tang thém dién ap ¢ TTG va TI’P. Trong ch€& khdng tai, n&u dién ap
& diau vao may bien ap 13 {'jqc thi & ddu ra dicn ap s& la:.

M {:kt
UH — bdmc T ..

Ue(1+e€)
Ta co do tung thém dién 4p:
E — ln — (-‘"_de 100 ‘ (16-16)
: Vdml[

trong do {'ymiy — dién ap dinh muc ctia mang dién duoc MBA cung cap
P3i voi cac MBA phan phéi thuong Uy, =1 DU gmpy vt U == Ugm nén:

{ - 1,0DLdm“
’ 14 ¢
1,"5 {deUf( [.
— — Udmy -
14 ¢ 0,05 —e¢
o . 100) = 2— )
[ o 1+ e 10¢

Bii voi cac MBA  phan phdi e = + 5% < 1. vi viy c6 th® bd qua e &
mau so, do 'do :
E = (0,05 — ) 100 = 5 — e(%) (16-17)
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Khi MBA mang tai, E vin gilr nguyén gia tri nhung phdi tinh dén tdn thit
dién 4p trong MBA,

Cac MBA phin phdi c6 thé c6 3 hosc 5 diu phan ap voie, = 5% va 2,5%.

Bang 16-1 cho quan hé giira s thir tu diiu phan ap N, - va E.
Bing 16-1
Loai 3 diu phan ap Loai 5 d4u phan ap
N ¢ o, E N e | L%
1 ) 0 1 5 0
2 0 ) 2 2,5 2,5
3 -3 10 3 0 5
4 —2,5 7,3
| 9 5 10

b6 ting thém dién &p cling ¢6 thé dwoc tinh nhw san:
E=(N—1)e, (16-18)

trong d6: N — s8 thir tu ddu phén ap tinh Lir ddu cao nhit, e, — bac dién chinh.

bB&i voi MBA (rung gian ta dung. kv hiéu E[, doi voi MBA phan ph&i dung
kv hiéu Ep. Tri s8 cia E; va Ep déu tinh theo (16-17) va (16-18).

d) Tén that dién ap trong mang dién va MBA. Ta stir durg cac ky
hiéu sau:

Al'y — To6n hat dién Ap trong MBA Lrung gian; Al'x — Ton tht dién ap
trong MBA phan phai; AU, AU 55, Al'g — Ton that dién ap trén mang dién
10, 35, va ha ap (0,4kV)

N&u tinh cho ch® d6 max ta thém vao chi s 1, ch?¢ do min
s 2,

thém chi

Poi voi mang di¢n dong nhit, ton thal dien ap gitta hai ¢ch® do max va
min ¢o quan he

AUy = BrAl'; 0 B < 1 (16-19)
Ta con dung kv hié¢udé dar dién » nhw sau:
Voi so do a -

1= OUpgs, + AUyge, + Alipp + AUy (16-20)
Voi so d6 b: 7, = AUy 4+ AUypp (16-21)

R ﬁm X 7~1

Khi {inh toan ta xudl phaf tu cdc yéu ciu vé ch#l lwong dién ap
nbw sau : ,
1. Bo léch dien ap tai difm A, B (h. 16-9) phai ndm trong gi¢i han cho
phép, nghia la : :
ST <3l < 8l
(16-22)
sl =8l , 80

SU ™ 3% — d6 I¢ch gioi han dwai va trén da cho trong chwong 15.
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2. Bo léch dién ap & diu vao cia eic MBA trung gian va phan phdi phai
théa mén diéu kién (16-5).

Ngoai ran€u c6 thidt bj dung dién cao ap Lhi dé lech dién 4p trén cure clia
no cling phaithda min didu kién (16-22).

DG déch di¢n ap & biit cir diém nao trong mang dién ciing biing thng do Lang
thém dién ap Lrr di 16ng do ton Lhit dién 4p d&n diém do, nghia la:

SU, = TLE — pZAb
) (16-23)

VOl IR |

Duéi diy trinh bay phwong phap tinh todn diu chinh chit lwvong dién ap
cho mang dién déng nhit. ‘

2. Tinh toan dieu chinh ehdt loaong di¢n ap. Ta xét so do 16-Ybh. Pé don
gian cach trinh bay, la gid thi&l ring khong co cac thi€t bi dung dién cao ap va
khong xét dén didu kien 16-5. Nhw vay viéc linh toan ditu chinh dién 4p nhim
dam bao cac difu kicn (16-22).

Do léch dién ap Lw & chi ¢6 nguy co pha hoai gie¢i han trén ca bai ch& do
max va min do do theo (16-22) va (16-23).

8[".31 == ElK + EP — Al;”l[lO) -_— AL’IP < SLH-
A("Bz = E,K + Fp — AU2(103 — AU,p L OUY

Thay Ep = (N — 1) ¢, va st dung ky hiéu »:
Mgy = EK+ (N —1)ee — 2 <8 (16-24)
8Ug, = E2K +( N —1)eo — Py < OU* (16-25)

Dé léch dién ap tai 1 chi ¢é nguy co phd hoai gidi han dugi & ché do
mazx, do do :
3y, =EK + (N—=1) ¢, ~ 3 — AU >80~ (11-26)
Khi di cho d&u phan ap N, lheo (16-24) va (16-25) ta tinh dwoc hai gid
tri cda 7, théa méan d:iéu kién chiit lugng dién iap & I3 trong cht® 46 max va ch¢
do min. Gia tri ndo lon hon s& duoe chon dé tinh (oan vi né thdéa man ca hai
ché& d6, va la goi la dd dai dién cho phép ricp. DE gidn tién hon ta ¢6 thé tinh
diau phan ap givi han Ny, ma néu MBA dwoc didt ddw phan ap do thi x¢p linh
theo c¢a hai ché Ao nhuw nbau, can bing (16-24) va (16-25) la duoc:

twbi — Ed + 30701 — Bn) 4
(1 — Bm)eo
Ta chon Ny, la s6 nguyén nho hon gid tri tinh dwoe. Sau dé nu N < Ngh
thi 7j¢p xac dinh theo (16-24). Néu N > Ny thi 71¢p xac dinh theo (16-23) ntu
N = N,u thi %,cp xéac dinh theo ci hai biéu thitrc nhw nhau. Ta cé:

ngh - (]b-_’7)

néu N < Ngwthi nfep > Eji + (N — e, + 31 = 2} comm (16-28)
néu N > N thi "TCp > o (Eax + (N — 1) e, — 8[*) = )‘:Cpmin (16-29)

Tir afcp min va 207{p ta linh duoge gioi han dwédi cla tén thit dién 4p lrong
mang can ap :

- AU.I'.P = A.Uql';(IOJCpmin. (161_3“)

AUt ar
L(10)CP > CPmin
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Khi tinh toin ¢6 thé duoe gia tij am cda ¥ cpmin IUc do ta phai I3y biing
A(-'Tp va do do A('T(lo)cpmm lwong rng I8y gia tri khong.

Nhu vay la t6n Lhiit dién dién ap lrong mang dién cao &p bi chan dwoi béi
ditn kitn dam bao chitt lvong di¢n ap & diiu ra cda MBA phan phdi, tac la tai
dicm B,

Gion han trén cua no phu thude vao ton thitt dién ap chung cho ca mang cao
ap va ha dp. Gia lrj Al p dwoe tinh theo digu kién dam bao chiit lugng dién ap &
ditm .\ xa nhdl trong mang ha ap. T (16-26) ta co

L = i AY - DI - s —
A 1Cp Al raen t AU B+ (N — 1) — 3 Al 1p AU cpmax
(16-31)
Tu (16-31) trng voi AI-;;(IO)CP ta tinh duwoc t16n thit dién &p cho phép trong,
mang ha ap.
A(’I—HCP = AUcp — Alygicp | (16-31)

Ton thét dién ap trong mang ha ap bj chin Lrén béi:

AU+ — [‘\['-i_ - AU—l,’-(IOJCpmin (16'32)

1HCpmax 1Cpmax

Cic biéu thie trén day cho phép gidai quy®&! cac bai toan diéu chinh dién ap.
lrong mang dién dia phwong. '

Vi du 76-3. Nac dinh phan b gia tri téon (hat dién ap cho phép AU, giira
mang cao ap va mang ha ap ¢ mang d.¢n dia phuong ¢é so d6 hinh (16-9b). Cho

bift fim = 0,5; Al'|p = 5, tiéu chuiin didu chinh 1a Ut =7.59% :8('"=—7,5%. Tinh
loitn cho MB.A ¢6 ba ddu pban ap voi e, == 3 va nam dau phan ap voi ¢, = 2,5,
Bién ap & tram khu vuc duoc diéu chinh theo bai truong hop.

— Bicu chinh ngwoe voi Ej = 55 1y = 0

— DBiéu chinh thudong voi Ejc = Ey =5

Trude hE la tinh (ho MBA ¢6 nwn ddu phan ap va diéu chinh dién ap
nguoe & tram khu vuc.
Tinh Ng, theo (16-27):

5.5 — 04+ 7,5(1 — 0.3) -
1] = ¢ = D.
(1 — (1,5) 2,5 * S 0

L\‘Eh —

Nhw vay voi moi déu phan dp %jcp min duoc tinh theo (16-28) co gia tri :
Pau phin ap N = 1.
Xepmio = Ex + (N — 1)e, — U
o+ (I —1)20—-70= —259
Vi %(cpmin <~ 0 nén phai lay Al';p = 5, do d6:
AUitioyepmin = & Micpmm — AUlp = 0
A['fCP)max — Elk + (N — ]) fo — O[T — AUlp
=34+ (1—=01D25—(-73) —5=175
fAFIHCpmax Bz A”Cpmax = /'["1(10lcpmin
=790—0 =175



Vi cae diu phan ap khaw vi cae trwong hop khae tinh trong L K&t qua
ghi vao bing 16-2 va 16-3
DBang 10-2

Iy= 5 /0= 0
A
S5dpa i ¢, =25 Sdop.a; o=
1\" i e —m
[ CPras t OCPMn { (lt'pmax “oc [SIREY { ‘OCPmm ! ,IICI"T"H’
1 7,5 ) 7,.') 7,_—1 0 775
2 11 0 10 2.5 0 12,5
0 12,5 0 12,0 170 2.5 15
4 15 | ; D
5 17,5 i 2,5 15
Bing 16-3
""I\ = ]‘\. £
d.p o .= 25 d.p.a o =5
N _ o
{ cpmay r loLpmy i 1HCPmaa r—"CPmax U’mcpmm “’Hcpmax
1 75 ‘ 0 7.5 7.5 0 7.5
U 1o | 0 10 12.5 0 12,5
3 12,5 | ) 12,50 17,5 2.5 15
1 IB ‘ 3 10
I 5 7.0 10 205

Tor k¥ qua pay ta 6 e rat ra mot sé nhan xél sav day: khi ¢ tram khu
vue diéu chinh dién ap naroc tht viée dam bao chi't lwong dicn ap déi voi MBA
phéan phai céd nam diu pivoap kha A6 diang. Ton thiit dién ap lrong mang cao ap va
mang ha ap co the cho pheép trong khoang 7 — 107, hie do ta dung diu phin
dp SO D.

Ixhi & tram khuo vie dicu chnnh dién ap thuong Lhi vide dam hao chdt luong
dién ap ril kho khan. N&u dit diu phin ap cao thr giot han duor cia ton thal dien
ap cho phép qua lon, «on néu dung, didu phin, ap thap thi ton that dién ap cho |)h(‘5|,
trong mang dién phat 1l thap. Truong hop nay lU\JH“ ung voi mang dién theo so
ds 16-9a - vi MADB trung gian khong co dién ap durgi i cho nén chi co the ditu
chinh di¢n ap thuong. Mang dicn toar ay ril kho dam bao chit lwong dién dp
vi vay thuung chuycn sang su dung su do loai 16-1c, vii su dé nay & tram trung
gian dal diéu ap duoi ta diep d]) co [hé didu chinh nguua

Kinh nghlém cho thay ring o mang di¢r cao ap. dé ¢o thé phdi hOp gitra
i€t dién kinh (¢ cta dav dian v ton thitt dién ap phiai doi hoi g ri Lon t]ml
cho |)hé|) Khi o, doi vaoi mang thanh pho phar ta 12—149; con dm VO'i mang nong
thén ciin can hon nua. Niu thoo hién thel 1t e bién phap dicu chinh dien ap
thi (6 ithe chio phép iua chon div van theo dicu kien kinh & & mang dién thanh
phd ma vin con du triv M°ciin sy plidd tren BEp theo, Con ddi voi mang dicn
nong thon thi kho bao daw dicu Kign vy,

N
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Cudi cang chu ¥ ritng khi thuc hién tu déng diéu chirh dién 4p phéi zét toi
micn khong nhay e Do ¢6 mién khong nhay nén do léch dién ap Lhue 1& tai céc
dicm ki€m tra s& |&n hon cic gia tei Llinh toan trén day mol Juong la e, Digu nay
khong loi cho phu tai .1 & xa trong ¢hé do max, vi khido dé léch dién ap co thé
vuol khoi 307, Bé tranh trwerng hop nay; khi tinh toan phai thém vao vE phai
ctia bifu thire (16-26) mol luong — € :

3U1y = Ept(N — Ve — 3y — AUy — > 8U- (16-33)

con ac difu kién khic vao gicc nguyén. Po khong nhay e c6 thé dat toi 2,5%.

3. Dieu chinh dien ap bang cach dat thiét bi bu

Thi€t bi bu thweng duoce si dung dé difu chinh di¢n dp khi st dung cac
phuong tién khac khong dam bao tién chufn vé chit lwong. Thi€t bi bu thuéng
dung la ty dien tinh hoac cac dong co dong bo da co sin. Viée su dung Lhi€t bi
bit ¢on ¢6 Ioi la nang cao linh kinh & cua mang dién.

Ton thiit dién ap 1rong mang dién dia phwong dwoc tinh theo biéu thie :

. ]
Al = 3 z Py T Ql

ol

i
1002,

(60, KW 3 kVArs kV] (16-34)
1=1

Trong do M goi la momen phu ta

Ntu dat bu tai diém x nhuw trén hinh 16-10, mémen bu M), duwoc xdc dinh

lheo bitu thuc sau .
Uy = O (v)2(kVAr, Q] (16-34b)

trong d6 Qb (v) dung lwung ba dil tai x [kVAr], » dién khing tir ddu nguén dén
diém z.

Momen bu lam giam 16n that dién «p trong mang dién mét lwong la ALb
Noi cach khace, ban chat vén d& khong thay ddi néu ta coi 16n thit dién ap van
eilt nguyén, nhung ta dua thém van diuv ngudn.

Do tang digén ap A

M
\E = — 22— ] (16-35)

Néu bi?l ALy la do tang dicn ép phu thém cin thi€t dé ddm bao ch#t
lwong dién ap lrong mang dién, ia co thé linh dwoe dung lwgng bu cén ddt tai
ditm c6 dé dai a so vér nguodn

Ey. 10.U5

Op (1) = 0200 gy ) (16-36)
ditm dat thi¢t bj bl cang xa ngudn cang (8t,

l/‘;“‘ - ¥ Tra x vi khi d¢ s& giam duoc dung lwong bu:
’ ponv f t Néu dung lweng bu nhd Lhi nén dat
B O Yer lai mot dicm, khi dung lwong bu qua lon
O ~ v, X, thi s&¢ dan d¢n tinh trang céng suil phéan
" ! ;];_L K] fL% khing chay nguoc vé phia ngudn va dién
@bt oy, 4p tai diem phén cong suit phan khang co
Hink 16-10 the st giam d&n nnrc khong cho phép. Khi
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d6 nén dit bu tai mot 88 didm chang han i ry, T, so voi ngudén. Khi do6 ta
c6 phuong trinh vo djub:

Qp, (1) -y + Uy, (2) - 103, AE, (16-37)

Can nhic cic phurong 4u co tht ¢6 88 tim dwoe cic diém dit @1y, Xy va
dung lwong bu hop Iy (»)bl(xl) vie Uy ().
A , L2

4. Didu chinb di¢n ap bing bu doc:

D& ditu chinh dién ap cé thé dat bu doc biing tu dién tinh trén duong day
tai dién (H. 16-11). Bo tu bu
c6 tac dung lam gidm dién h R, x \lcl Us
khiang ctua dwong day, do do !

P_jQ

lam cho ton thiit diéendip giam di, ba
Sau khi b_u doc ta ¢6: 'Xc Z& iiu“:hf:’i‘
s, Us
(0. kW, KV.Ar Q. KV (\I\
Momen bu la: T _ : 5;5:;;:/;1‘;
My = Q- Hinle 16-11

Khi bigt d¢ tang dién ap
can thi€l AE. ¢6 1hé tinh duoc dién khang can bu .
¥, = l’i%‘iE_’ LV, kVAr) (16-38)
Gia thi#l rdng b6 tu bi co m nhanh va méi nhanh ¢6 n tu dién vii dién ap
dinh muc (o va cong suiit dinh muc (J, cua moi tu. Can xac dinh s§ lugng m va .
S& tu dién lrong mot nhanh « phai théa min diéu kién dién 4p:

nlyg >0,
U, — dién ap thuc 1€ trén cuc cta bo tu dién
N
U= 1.2 = ——— 2 1073 [KV, KV, AV
‘V:,jUdm
I, S — dong dién va cong suéal di qua bo (u. do do:
U, S _
n > — = oy, 1073 16-39
= L}ro .v :‘; , .- (-dm ( )
S& nhanh m phai thoa min difu kién dong dién :
ml, =1
tiong do I, va dong di¢n cho phép cua lu dién :
(
[y — o [0, kYA &V
’ a

do do
1 S.U, nx,

I V3 Um.Q =z,

(16-40)
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2, — dién khing chaa tu dien :

S v
to = o 100 kY, IV

4]

Not diat bu ¢o anh hudng dén phan ho dién ap lrén duong diy (H. 16-11).
New mang ¢hi 6 1 phu tai & cuoi dwong day (h dat tu & ngay tram bi€n ap
phin phaic Khi mang dién ¢6 nhi® phu tai phan bO wén duong day lhi cin
phai can nhic d¢ lwa chon ditm dit to. Néi chung diém dit cang gdn vé phia
nguén cang c¢dn it ty ditn va mue dién ap cang diéu hoa.

Vi du 16-4. Tinh toan didu chinh di¢n ap cho mang dién trén so do hinh
16-12, voi U = 104V, duong da) AC-35 (R, = 0,91 /km, w, = 0.4Q)km). O

mang ha ap AUy =79, 8" = — 5, 8U* =5. May bi€n ap phan phdi cé
U, = 3%, dang dilu phan ip s3 5 voi ¢ = 2,5%, fn = 0,5. Cac s6 licu phu tai

e . . C o A i hE 45 20 do td
vd do dii mang dién cho trén hinh v&. O tram klin vue ¢ thé dam bao dé tédng
dién i-lp Ly = 9, Ezk == ().

, Xe
1im I -+ A% > A A j 4 Km 4

¢ 18 : ]
9
! i S
Q80 o6 J10-,220 €0 . 180

|

/
S0 /240 kVA
Hink 16-12
Trwde het tinle A (190 %.
. ROZPiIi .1'02 ili
10U, 1002,
0,01 .4.(920 4+ 640 + 410 4+ 250) 0,4 .4 (380 + 520 4 400 4 240))
- 10. 102 T 10 102

— 5,1 + 3.2 =11,39
A= Mg+ AU = 11,3 4 5 = 16,39,
e = Gmip = 0.5, 16,39, = 8,19%

D kitm lra chil lugng dién ap ¢ mang L~ &p cla MBA phan phdi xa
nhiit ¢o thé tam theo hai cich.

a) Tinh 80" & cac diém kifm lra trong mang ha ap réi so voi do léch tiéu
chulin.

b) Tinh yéu cdu dién ap & dau ngudn Lheo digu kién dam bao chil lwong
di¢n 4p roi co voi khi ning diéu clunh & ngudn Ex, E,.

Ta lam theo cach thir hai vi co loi cho linh Lodn di®u chinh dién ap.

Nuit phat tir di€u kién chdl lwong dién ap ¢ mang ha 4p xa nhil ta tinh
yéu cdu dién ap ddi voi ddu nguon Ep,, [,

Theo difu kién (16-24) ta co:



Theo di€u kién (16-25):

Exy <OUFT — (N —1)e, + (jm‘}\; =0 — 14 8,1 =31

Theo dicu kién (16-26)

E >0 —(N=1e+20 4+ M7, =—=5—10416345:=63%

IH

Tong hop ba difu ki¢n trén la duoc véu chu do ting dién ap & diu ngudn:

—

b,o o Ep,
EZA

1,3

a1

N A

So voi Ejy =5, [ = 0 ta thay trong ¢h® do min chit hrong dién ap dam béo
con trong ch& do max khong dam biao. can phai nang thém dé tdaug dién ap &

diu nguén én mot lwong t3i thidu :

E. =63 — 5= 1,39

bBé ¢6 lwong AEL nay co thé thue hién bing b ngang ho#ic bu doc.

a) Bu ngang

Ta du tinh diit bué thanh cai cao &p cua tram phan ph3: xa nhit, do do6

x=04.16 =64
Theo (16-36) ta tinh dwoc )y .

Ec.10.0da _ 13.10. 107 = 200 kVAr

Ty 0.4

Qb()c) =

Pé ki€m lra lai ch#t lrong dién @p ta tinh lai AU,

0,97.4(920 4+ 640 4+ 410 4 250)

Al =
1 10. 102 +
1 4(08 32
N 0,4 4080 4 320 + 200 + 40) 10,09,
10, 102
-}»_l p— ]50()

Theo (16-24, 2)) ta tinh duoc ol 1y va & ap
3(."”3 — A + 10 — 15 =0 ‘;‘IT ol = §

SUgp =0 o 10 = 7,5 = 2.5 18" =}

Theo (16-26) ta tinh dwogc 8l ',

jabh §

SUj, =54+ 10—15—5=—5 > 8~ = —

Ta thiy ch#t lwong dién ap dat yéu cau,
b) Bu doc
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Ta dil bu & gitra duéng day (H.16-12) do do cong sudl di qua thi€t bi bu
A Q) == Oy + Q, = 400kV.Ar. Theo (16-38) la linh dugc dién khang cdn bils
‘ 2 102
PR 20 (150 (SN
100

Chon tudién c6 1, = 1,054V, Q, = 9AV.Ir ta phai linh s§ nhanh m va s8
tu n lrong moi nhanh,
Cong sudt bifu ki€n di qua bo tu:

S = (T3 + P + (Us + Uo)F = 4107 + 400° = 570kV.1
Theo (16-39) :
il > ___=_;5___.. R 1“—3 — 270.3,25

——_*-10—3 = 0,1
W/: Uol dm 3.1,05.10

a chon =1
Ta tinh x, cua tu:

2 L]
X = 1‘%1 103 = 1220

]

Theo (16-40) :
n.x 1.122
m > 2 = — 37,5
~ x, 3,25

Ta chon m = 37, tinh lai dién khing bu x.:

=2
r, = L0 340
37.0

Pé kie¢m lra lai dién ap, ta linh AU, ;,, sau khi bu:

AUy = BoZlili 3Pl + pelat pals) + (oly — 7Py
0.91. (920 + 640 + 410 +250) | 04 4(340 + 520 + 240) +(04. 4 — 3.3)400
10 . 10? 10. 10?
Voi gia tri caa AU 1) = 10,5%, cic k&L qua tinh dé léch dién 4p s€ gdn

gidng nhu lrong muc linh bu ngang va chil luwong dién ap dat yéu cdu.

5. Cac so do dieu chinh di¢gn ap thuwong dung trong mang dién

Trén hinh 16-13 la cic so dé diéu chinh lap (rung, thwong thwe hién & cac
tram bi&n ap kbu vuc hodc trung gian, dién ap phia cao txr 35kV trd lén, dién
ap haap la 6 hodc 10kV. So dé a) Biéu chinh dién 4p may phat, b) St dung MBA
dién 4ap dwdi tai, ¢) Dung may bu déng bo, d) Dang b§ tu dién co difu chinh,
e) Dung diéu chinh duong day, h) Dang thigt bj ba doc trén dwong day dién 4p
cao. Néu mot phuwong phap diéu chinh khong dam bdo yéu ciu dién ap thicéd thé
ph&i hop nhiéu phwong phap.
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Hink 10-13

) Trén hinh 16-14 T4 cée so do
520D _ d:i,-,.-u chinh cuc I‘n‘) su d’ung O‘. man,q
dien 6 — 10kV va ha ap khi difu

chinh tap trung khong dam hio chil
lwong dién ap. So do a) Dang dicu

h 2 chuph dwong diay & didu duong day

[§3%

= chinli; b)) «lung dicu chinh duong
. dav cho mél nhom MDBA phan phdi,
T vo1r MBA phan phéi khic co Lhé dung
: ,® aagr dieu chainh dwér tai; o) Dung tu tinh
dign va ta di¢n tinh ¢d dicu chinh;
T = X—_ d) Dung bu do: trén duwong day;
é I s {e! == e) Dung tu dicn (inh va tu dién tinh
p Cj o diéu chinh & riang ha ap 0,59

(0.22)LV,

—— | Trong chuong nay di xét dn
BO (o b nhirng nguvén U va bi¢n phap eo ban
nhiun dam bao chat luwgng dién ap
then chi Litu gic d6 léch cun nod so
vorl gii el yeéu cau khong vuol qua
d—“" o~ 0id rei cho phén. Chi Lién nay chira
@, 7 f () phin anh y&u (8 Lhor gian kéo diy
T I'-w' N coa gia i do léch do, ma trong
o T - nhicu trwong hup chinh y8u ¢ nay
— gay anb huéng 1om dén chiil lwong
- dién nang. Vi vy nhiéu Lrweng hop
can xél chal luong dién 4p theo chi
tiew tich phan, nghia la bicu thi cuong
36 va do dai thor gian. Ngoal ra Lol kliong d6i xting v¢ dién ap cling <6 anh
huéng nhiéu d€n ch do lum vice cia cie ho ding di¢n va cia bé thdng néi chang,
cdn nghién ctu nhirng due diém cia ch® d6 khong d&i xung va cac bién phap
ddi xung hoa. Po6 la nai duny cta cac chwong ti€p theo eda phin nav.

Hink 11-14

19—42 . 289



CHUONG 17

CHE PO KHONG POI XONG VA VAN PE
pO1I XUNG HOA TRONG Hf THONG DIEN

17-1. KHAl NIEM

‘Trong hé thong dién ba pha cic (hi€t bl dién nhw may phat dién, may bign
ap. dong co dién v.v... duoce ¢hé tao d& lam vice trong difu kién ddi xirng, nghia
la ap dat trén cic cuc va dong lrong ba pha cia chung phai tirong trng bing nhau
vé trj 8O tuy@l ddi, con goc léch gitra cac pha theo thw tw lién Li€p.4, B, C phaj
bing 2n/3. Tuy nhién trong van hanh khong thé tréanh dugc tinh trang lam viéc
khong doi xirng. Suw khéog ddi g 6 thé chi vé médun (gia tri tuyél ddi cia ép
vi déng lrong ba pha lwong wng khong bing nhau). Khi chi gée léch gifra cac
pha lién ti€p khong bing nhau ta néi Ia khéng d@i xirng vé pha. Trong thuc t€
thwong giip su khong ddi xteng ¢4 vé modun va v€ pha.

Co hai loai khong d§i xtrng  ngdn han vi lan dai. Khong déi xing ngén
han xdy ra do su <@, chidng han khi ngdn mach khéng d&i »ing, dirt day dén
mél pha kéo (heo ngdn mach mot pha véi ddt, cit cac pha riéng biét khi tu
dényg dong lai theo pha. Khoag d@i xttng ngan ban chi tdn lai trong thoi gian
mily gidy. Khong ddr xirng liu dai phat sinh cha y&u do nhu tai khéng ddi
xirng va do ap dung mot s§ ¢h€ do lam vije diic biél, ching han chd do khong
toan pha, tirc fa ch? dé truyén tai dien nang hrén dwong day khi bi ciit moél hoiic
hai pha do suw ¢6 hay stra chiva lirng pha duong diy hoiic L6 ba may bi€n ap mot
pha. Trong hé Lhdng dicn con gap cac duong day khong d8i xung dic biét nhu
dwong day «hai day dan — dit», «hai day dan— rav», «ha’ diy din — duong
bdng».

Hay xél suw khac nhau vE mal cong suat gita luéi dién d8i xtrng va khong
@di xirng. Gia thi€t trong hé hdng mot pha ¢6 ap va dong nhu sau:

u= V2 U cos(et + a);
1 — '\/:).' I cos(el 4 v — 0);

O ddy o -- goc pha ban diu cua ap; ¢ — géc léch pha gilta ap va déng
dang xél.

(17-1)

Cong suit twe thér cta hé thong mot pha noay séo dinh nhu sau:
po=u =UI[cosp + cos (Yot + 20 — )] = U1+ UI ; (17-2)

(r day U1 = (1 cos 55 1] = Ulcos (et 4 20 — ).

T trén suy ra 1ling cong sufit tie thoi clia hé thEng mél pha gdm hai
thanh phian: khong doi va diap mach voi ldn 6 100 Hz

Trong hé thdng nhiéu pha, ching han m pha cong suét tirc théi xée dinh
nhu sau :
m m

m m
Py == 2: U\, cose; + E Uili cos(2awt + 2a; — @) = 2 (;'iji + 2 Uid; (17-3)
1=1 i=1 i=1 i=1
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2 2n . . . a .
O day o =-Fn 1 — géc léch ban déu cua ap pha thir i

Trong hé théng ddi xwng U; = const; I; = const ; o; = const, do d6 thanh
phdn thi nhit:

m
Ppy = Z (I, = mUT oS == const,
i=1
con thanh phin thir bai:
m m
Pnp = ): Uy =U1 2 cos(2wt + 2a; — @) = 0.
i=1 i=1

Nhw vay trong hé thtng m pha @i xing cong su&t tirc theri khong thay dbi,
con trong hé thdng khéng doi xung cong suit tirc thoi bao goém thanh phin
khéng d6i va dap mach véi tin s 100Hz. Vi vay d& mét hé thiing da bi m#t ddi
xirng dwoe d&i xirng tré lai (doi xieng héa) phai triét tiéu cong sufit dap mach
bing cach dung thigt bi san sinh ra céng suit dip mach cé cung gid trl nhung
voi chiéu nguoc lai.

P&i voi hé thdng ba pha cong sufit dap mach c6 the viét phu sau:

3
N=Y Uidi = Ud, + Ugly + Ucle. (17-4)
1=1
Dung phwong phap thanh phdn ddi xirng phan tich :
Uy= Uy + ’—."Az + U
Uy = L..Bl + L""BZ + [-}BO ;
Com Loy + Uep + Uco s
4] day [."Bl = a? L}“; L./Cl:al.’“;
L:Bz =a L.'A2 : !.'Cg = azd'Az;
U no = Uno = L'cos
a=——.i‘+ji.§’-—;a2=-—é"—i—v—23—'

Dong ba pha I'A, jB, ic ciing duwgc phan tich twong te nhu vay. Thay céac
4p va dong trong (17-4) biing cac thanh phin d&i xtrng cda chung s& duoc :

N = 3(UA1iA2 + UAzIAl + UAOIAO)'

Nhwer vay c6 thé noi cong suil dap mach sinh ra do dong va ap thir tuw
nghich va khong. Do dé khir dong va ap thir tw nghich va khong s& khir dwoc
cOng suiit dap mach. Trong lwdi trung tinh cach dién khong ton tai dong thir tw
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khong. Ngoai ra trong tinh toan, 4p cta hé thdng co thé coi 14 dBi xung vi cdng
suiit cua ngudn cung cup thuong lon hon vhidu so viri cong suit phu tai khong
ddi xirng. Bieu do o nghia la kin Linh cong suit dap mynh coi Uz = 0. Nhu vay
irotly Lrwong Imp(lmvg xél cong sudl dap mach clha heé thdng ba pha bing :

30,1,

va d¢é khw cong suiit dap mach can phai khiv 1,

17.2 TAC HAI CUA KHONG D8I XUNG

. Boi vei may phat ddong bo. My phat d6ng bo thwong lam viée trong
lwéi trung Liny cach dien, do d6 trong ché do khong ddi xwrng qua chung chi co
dong thir tie thuin va nghleh. Dovg thir tw thuin sinh tr lrudng quay dong ho
vl rolo va tac dung cua né giong nhur luc may phét co phu tum d6i xirng binh
thuong. Dong ther tw nghich s U lrwang quay nguec chiéw véi tr lrugng thudn,
van (oc trong ddi cia nd so voi rolo bing hai Jin van Ge ddng ho va do do
trong roto sé ¢co dong cam ung tin s6 100H: Chinh o Irwong quay ngwoc nay
quy&t dinh anh hwdong cta ¢ht do khong ddi xung ddi voi may phat déng hé.

Boi vl mav phat déng bo tir Lrwong nghich ¢6 hai tac dung: nhiél va co.
Tac dung nhiéi i do Ur trweong quay ngwece cdt cac maeh vong khép kin cia phin
quay va Linh ctla may phil va do do sinh dong cam wrng cung ton thdt phu. Boi
viri cac may phat nhiet dien (tude Tun may phat), rélo cia chung i cd mél khi
theép lon do do dong cdm (rng 100H = trong rolo cling r&t 1on. INgoai ra vi tin so
ctia dong lrong tolo luong doi cao do do hiéu rng mat ngoai manh, dong roéto
khép mach qua cac chém va dai. Vi viy tac dung nhiét cda dong 100Hz doi voi
rolo may phat nhiél dicén rit nguy bicm. BGi voi mav phat thay dién, vi roto cue
161 nén dong cam wug 100Hz nhd hon nhi€u so voi tiong may bhit nhiél dién va
thiwong dong nay chi [aum tang su phat nong cia cie ¢uon cdn va ndi chung trong
ch& do khong ddi xurng, dé6i voi cac may phat thay dién tee dung nhi¢t khong nguy
hi¢in nhw Ao vormay phat nhiét dién.

Trong «h® do khong doi xing momen cta mdy phial gom hai thanh phin :
khong doi diu va dap mach. Tée dung cua tr trudng nghich v&i cuon kich (hich
s€ sinh ra momen dfi deuw dap mach vei tin s3 100, 200, S00H= ... . Tuy nhién
trong tinre 1€ chi can xél den momen dap moach (En s8 100H - vi bien do cac
momen ldn 83 cang cao ciang nhod, thi du bién do cia moémen dap mach vioi lin
s§ 200Hz ¢hi biang 10", bi*n @8 cia moémen :ap mach voi tin s 100Hz7.

B wac dinh mo nien dip mach sinh sa trong ch€ do khéng 4o xung can
phai xél may plidl cang vor mach ngoai vi dien khang thi ur nglnch cua may
phit khong chit phu thude viio tham s cda Vi than miy phit i con phu thudc
vao ca mach dién khong doi xirng bén ngeiu,

i dung cua mémen doi duu ddi

vol mdy phal dién la gay wng suit phu
va rung. ’

2. Doi voi dong co kbong dong bho. Cuon day phdn tinh cia dong co
khong déng ho duoc adi theo hinh lam gidc hodc sao khong day trung tinh, do
do trong che do lh()l]é, ddi xttng qua phdn 1inh cia no chi ¢ dong thir tw thuan
va nghich. Tac dung cua L lrwong thudn voi roto sinh ra momen khéng dong b¢
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nhw trong ch& dé lam viée dGi xtrng hinh thirdmg va dong tiong réto khi do ¢6 Lin
83 fs. T trwong thi ty nghich sinh dong eim tng lrong rolo Lin 86 (2-5) [, So
dé thay Whé cia ddng co khong ddng bo déi voi ap thwe by thudn vi nghich
cho rén h. 17-1.

’{ T {:j;‘_] o
f T | |

Hinh (7-1

DPién trd tac dung lwong ddidinh muc cda ban thian roto déng co khéng
dﬁng ho rat nho (R = 6,02 — 0,03) trong khi do dién khing tir hoa cva né rat lon
X, = 3— 1), do d6 ¢o the ba qua dai luwong K; 2 — s Khi do dien khing thi
tr nghich vda dong co X,q 00 thé ¢oi hitng dien khang ngan mach Xy ena no.

Noo = Xoo = X+ Xy =001 — v

Trong ch® dé lam wvice binh thueng hé 8o truot s== 0,01 — 0,02, do dé
dai lrong R'p/s co giit tri dang ké. Tu do suy ra rdng déi voi dong co khong déug
bo (va cd cic may dicn quay no6i chung), di¢n khang thi tu nghich rat nho so
vai dien khang th Lo thuan, Nhu vay ngay khi ap thir ty nghjch dat vao
twong ddéi nhoé. dong thu tw nghjch sinh ra s& rat lon. Thi dukhi ' = 0,1 — 0,3
dinh muc thi déns I, co (h€ bing dinh mwuc va din difn sy khong doi xtrng rat
lon vé dong.

Nét trugng hop khong dor suing thuong fap nhat la dut mot pha phdn tinh
déng co khong dé.1¢ bo o nho (b 17-20a) Khi dut pha 4 & cuce dong co, diang
phuong phap thanh phan doi1 xiing sac dinh dwore 4p giang tai chd dut AL-’M = AU“,
con dong & day iM = — I',\z va so do phtee thay (h& ¢6 dang nhu h. 17-2, b.

Trén so d6 nay Xp, la dien khang ngodi tinh tir déng co dén ngudn
cung cap.

Tir 46 thj vecto cia dong (h. 17-2, ¢) xac dinh dwor dong lrong cdc pha
khong bi diit : |

‘[BE :“CI = V3 |IAll
Céng sudt tiéu thu cia dong co tv 1é v&i dong thir tie thuén. Néu coi dong Lhu
tw thuin béng dinh muc cta dong co khi lam viéc binh thuong I, = Ism thi

khi bi dirt mot pha, dong trong hai pha con lai tang lén V3 lan. Khi dé tén that
trong hai pha phidn tinh tang lén ba lan. That vay

AP = (VT I)? Ry = 312, R,.

N&u bd qua dong tir hoa thi dong thir tu thuin va nghich cia phin tinh Iy,
va quay I, twong ing bing nhau:

’ IAI[:IAlr:IAl;

l

Ty
>
oo

213



Khi d6 tdn th#it trong phin quay bing:
APy = (T + ). B = 2. 1%, . R,

tire 14 tdn th&t trong roto ting lén hai lin. Trong cong thirc trén di bé qua sw
‘thay ddi cta dién (r& phin quay theo tin s& (dong I, c6 tin s fs, con dong
I, 1a 2f).

Ly
Ze» !
— B2
v } _— e “ ~ . N
‘ @ e I‘\\ -7
. -
2 A l La1
oy

‘\F‘

Hinh 17-2

Tang t6n that trong phdn tinh va quay do khéng ddi xitng s€ lam cho
don,: co bi phit nong rit manh. Bé déng co ¢6 the lam viéc dwoc cdn phéi gidm
phu lai cia no.

Trong ch& d6 khong d6i xitng momen dién tir cia ddng co khong doéng bo
gbm hai thanh phan : thuin va nghich, twong @ng sinh ra do dong thir tu thuan
va nghich. Bidu thuc @& xac dinh momen cuc dai twong déi dinh mirc ctta dong
co khi lam viéc binh thuwéng nhw sau:

Ut

Mo, = —
SAN

>

O day Xy — dién khiang ngdn mach cia dong co.

T so d6 thay th€ h. 17-2, b th#y ring khi dut mét pha X ting 1én hai
lin, do d6 mémen cuc dai thi ly thuin ciling giam di bhai dn so vé&i e binh
thuong.
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Hay xac dinh mbémen do dong thir tw nghich sinl ra. Ap thw tu nghich tir sor
a6 thay th€ xéc dinh nhw sau:

Uy == — Ta2id~ = Ip1iNx~.
Néu 18y Xno= 020 [ | = 1 thi [!'y,] = 0.2. Momen cia dang co 19 16
voi binh phwrong cuadp. Vi viy nfu coi vdng [, | = | [ | = 1 thi momen o

ap thw twr nghich sinh ra chi biing (0,2)% = 4%, momen thr iy thuin. Nhu vay khi
dong co lam viéc voi do trirol nhd o thé bo qua momen tnr hw nghich.

Tuy nhién hic dong co bil diu mé may s = 1, kly do cac dién tré tac
dung trong so d6 fhay th¥ thir (v thuan va nghich biing nhau:

Ry R,
et = o RZ’
s 2 —%
va do d6 {4y = U'y,. Biéu dé dan d¥n momen thuan va nghich bing nhau vé tri

SO tuyét doi va bdng mot nia mémen luc binh thuéng, khi d6 momen téng
hop lac déng l1én déng co bing khong. Bong co chi c¢6 thé quay duge néu cod
mét kich thich van t6¢ nao do dé cho momen thuin lon bon mémen can. Khi
ddng co quay momen thi tw nghich s& giam di.

Tém lai trong ch¥ d¢ khong ddi xung moémen hitu ich cha dong co giam
di, con ton that phin (inh va quay ling lén. Pé dong ror co thé Jam viéc dwoc
cdn phai giam phu tai cia né [2].

3. P6i voi dudng day va cac phan tir tinh khac (may bién cp, khang dién
v.v...). Trong ¢hi d0 khong d&i xirng tén th@t (rén duong day va cac phdn to
tinh khic tang tén. Thi da trong ché do d&i sing ton thiit trén dién tro tdc dung
ba pha cta ching la JI°R. Gid thi€t dong lrong pha nay tdng lén Al. trong pha
kia giam xudng Al, cén lrong pha thi ba gitr nguyén thi tdn th#t ba pha s& bing
R[(I + AD* 4 (I — AI? 4 12] = 3R (I* 4 24l%).

Ngoai ra trong ché do khong ¢&i xirng nhirng dwong day thong tin dal gin
duong dav lai dién <6 (hé bi nhiéu.

Ché do khong d6i stng co thé dan dén qua lai cac tu dién by, tu loc caa
thigt bi chink luu +3 phan chinh lwu, lam phuc tap bao vé ro le.

Tuy nhién Lic hai chud yéu obach€ do khong ddi xirng id d&i vo1 may dién
quay, trong d6 cic déng co dién khons déng bo la phdn 1o rit thuong gdp trong
hé théng. Lam viéc lau dai trong c¢hé o khong d&i steng thei gian phuc vu cta
cac dong cu s¢ giam di vi sw hao mén cach dién do phil nong ting lén.

Vi vay tu nam 1968 Lién Xo dd coi d6 khong doi xirng cho pbép la mot
trong nhirng tiéu chudn cua chit lrgng dién nang. Theo liéu chuin qude gia cua
Lién X0 do khong ddi xing cho phép vé ap cua luwgi, lrong do co6 cdec may dién
quay lam viéc, khong dwoc qua 2%. Do dé lrong nhdng trweng hop cdn thigt ¢dn
phai dung nhirng bién phap dé giam d¢ khong doi xing, Wre la d6i xing hoa,

17-3. PHU TAl KHONG POI XUNG TRONG HE THONG DIEN
Trong hé thong dién phu tai khong dor sung cha y&u 1& cac 16 nhiet dién
va kéo dién.

Cé nhiéu loai 1o nhiét dién dung treng nhiung Iinh viee khic nhan  Theo
s phat tri&n cda cong nghiép e8 lwong va cong suiil don vi cia ching ngav cang
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Lang. Nhicn 10 nhi¢t dien trong do ¢6 cac thidl i 461 none va nong chay kié“u
catit img, cae 10 he quang vov.., dwoe ch& tao dwgi dang mol pha vi dang ba pha
khong the thue hica dwoe hoge do chi tigu kinh 1€ k§ thuat cia no Lhip.

Cong sudt don vi cla cie 16 nhiét dién mat pha hién nay c¢o tiud¢ dat dén
hang ngan KW, ching han c¢ong sufil 10 néng chiy cim g dung lugng 10 — 20 (En
Deing 2000 — 5500 AW e ddi vai 1o G tin dfn 10,000 )

Ge ko ho quang ba pha thue € ciing la ohing pho 0 Fhong doi xang vy
Kl loeviies dong trong ba pha thudng khong bing nhizu do ¢ dat hé quang lrong
i pha kheng nhw nhau, ¢0 khi o quang c¢hi 6n tai trong hai pha.

Ché do lam viee (ia 10 ho quang mot pha cting nhu ba pha thay doriil
phanh. dot ngét va lrong pham vi riit rong cd vé modun va goc pha. Vi vay do
ikhong doi xting do cic phu tiai nay sinh ra ciing thay doi dot ngat va trong pham vi
ral rong,

Hien nay phu tai kéo dién tropg hé théng cang khong ngung ting lén do
dién khi hoa gian thong van tai, nhit la trong khai thic mo. Phu tai kéo dién cé
thé duoc cung ciip tir ludi dién xoav chi®u hodic mal chiéu nhung gin day kéo
dien iéu thu i lugi xoay chidu phal trifn nhanh chong va rong rdi. Phu tai
kéo didn cfing thay doi trong pham vi rfit rong ca v¢ modun va goce pha. Bic
bt plin lad keo dien tien thu toe ludd xeay chieu can thay doi ca pha cung cép

nea. Chung han trong khodng thoi gian ban duu, diiu liu kén dugc cung cip
cocopha 08 the dfn khodng théi gian Higp thes, diu tAa lai duoce cung ciip Lir
cie pha L0 et nhu thé . Ngoan ra Lren mot doan dudang, tai mot thaoi
ditm nhot dinh ¢6 (hé oo nhicu ddu u tieu tha tie nhorg pha khac nhau ¢
noehien cou ¢nC do khong ddi xung cua phy ti kéo dico cing ninr 16 dién phai
dune phweng phip vie sufit théing ké.

1) aran va thuan bén che viée nghién evru ol da ban vice khéng doi
Ul vor la Hirone thay tht mét pho Lai ba pha khiong do: xung bang mét
P L v s dwong bao gém mot phu tai ba pha d8i xwng va mol phu tai mét

pha (e 1= Toong bwéng hep chung dong phu tai pa pha kbie nhau: I, 5
oo Ly pha o lam gde. nhu ovey phu tid ba pha doi stng (b 17-3 b)

r ) | r N v

pha nbhw sauw. 7, al,; al,, ¢on phu tai

%

ano boi e thong dong a
o 2o dinh bod dong -

joo= Ty — Gy

1

A e~
- —— FhU ol 4
y | Lo pho
o] ? &
~ B
—:If‘
Hink 17-3

hoe
Ipt pramm— (II‘_,\ -_ IC

Hai bitu thive nay hoan toan twong dwong véi nbau vi ching ¢6 quan hé

il g buoe I, 4 iR-}— lo =

ISYeTE
246



Phu tdi mot pha c6 thd® dic trung bing moét tdng (r&¢ Zp vA xdc dinh
nhu sau : _

P L (17-5)
Iy — uz/l\?

Phu tai ba pha déi xung luén nhicn la khong anh hudng din s dai xirng
cua luwdi dién. Nhuo vay ¢ mgt ddi xwno. anh hedng cla pho tu b pha
khong doi xtimg due ¢ a¢t dén thong qua phu tai mot pha. Vice thay this nhiw vay
im bai tedan dou gian di rid vhicn vi phu tid mot pha dwed xet nhiwe mot hanh
vi khéng ddi xtrng mot lin, con ddi vai phn G ba pha khone doi sung — hanh
vi khong doi xang ba lin.

Trong cach thay the lrén, pha tu mat oha duoc ndi vao dp diay. Hiy xét
trong so d6 thay th¥ (pha) phu tai mot pha nay dwoc bidu dién nhu thé nao va
xac dinh cac thanh phdn ddi xing dong vii dp cta no. Phu tai mot pha A~
(h.17-4, ) ¢6 th¢ coi nhw mol phu tai ba pha nguvén la déi xing voi téng tré
Zo

pha biing

nhwng bi dut mot pha (h. 17-4, b).

Hink 17-4

Tir h. 17-4, b co thé vigt cic ditu kién givi han nhu sau :

I, =10; | \

Ip=—I=1I, = i’l’f ;

0, = Iy "_ZEEL_‘ipl Z2r,t : ) (17-63
Uo=—1s Z; = — Iy Zzpt o,
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Tir trén c6 Lh¢ xéc dinh dwgce cdc thanh ph¥n d6i xirng cia dong va ap
nhw sau :

_ 1 i |
) | = - I I .I ——_.—I ’ 17-7
Alp 3( + alg 4 a®lg) = 73 pt ( )
. 1 . ) .
Ty2pr = 3 (I, + dily + al) = V__ P" (17-8)
. 1 . . -
Iyope = 3’( s+ Ip+Ic)m 0.
Trir vé& d3i v&¢ (17-6, ¢) va d dwoc:
Up — Ug=TpZp =
(Upy + Uy + Upy) — Uy 4+ Uy + Ugo) =
(02UA1 + aUAZ + UBO) — (al', + azUAZ + UCO) =
_—.....(az — Q)(l'Al — [/-'Az) — jptzpt -
= U,y — Uz = 1/13: I Z e (17-9)
= IyypZpe (17-10)

So d6 h. 17-4, b twong tir nhu truong hop ngdv mach hai pha B va C qua
tdng tréd Z,. Tuy nhién khi ngin mach hai pha thi Ux,, =UNA2, con trong
trwong hop nay cac thanb phin 4p trén phu tdi khéng bing nhau: U, == U,,.

Phwong trinh lién hé gitra cac thanh phin d3i xing dong va ap tai chd
khong ddi xirng (voi gid thigt céc phan tir cla lwdi d8i xiang) c6 dang :

Upp o= U — Iy pXags (17-11)
Uyy = —11A2pt‘\ns JIAlptAnzs (17-12)

O diy X — dién khing ngoai tinh tir ngudn cung c4p d&n phu tai
Trir v& @61 v& (17-11) va (17-12) va xét d&n (17-10) c6 :

Taipdpy = U — 21 p1pejXuge

Tor do: _
. U
I = — - . ' 17-13
Alpt Zo F j2%og ( )
Bat (17-11) vao (17-13) dwoc
Farpe = =41
Zp+ jXug
Hay la
Upp = Taipe (€ + jXug). (17-14)

So d8 h.17-4, . théa mén (4l cd cac bidu thirc nhan dwge.
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17.4. CHE PO KHONG TOAN PHA

BE tinh toan ch& d6 khong toan pha co th® ti€n hanh tric tip bing ehc

cén cir vao sirc dién dong clia may phat va ding cac so A6 phue thay thé h,17-5,h
(khi dit mét pha) va b (khi dut hai

pha).

Phirong phép tinh toan nhuw L & 2, E,,(‘r’
vay gép nhidd khé khin khi s§ lwong =
ngudn cung cZp nhiéu. Ngoai ra ch& -
d6 khong toan pha lhyc chit laché @ | - . v 2o g
d6 phu tai, cho nén d& ddm bio do e 5 -t
chinh xéc clin thigl khi tinh dong va - =
ap cdn phdi xét d&n khong chi dién I,  Zwy M, N, Zou

khang ma ci dién tré cha so d6 bao — T 3 e
gom ca dién tré cta phu tai. :

Bdi véi ch€ do khong toan
pha phat sinh (& ch& do tean pha : - £
trong mach tuy€n tinh c6 thé tign ;@_D__f{ ”:.;_é__@_,
hanh tinh todn vho nguyén ly xép .
chong. Tinb toan theo phuong phip 5)

nay r&tdon gian néu bi&t chinh xac = ::_\2
dong va &p cua ch€ d¢ phu tai triwrde

khi xdy ra ch® dé khong toan pha. 7 o
\ . s ? . N , a Za,q . M ' NO ZOM
Ngoai ra n€u khong doi hoi do chinh ;‘:—To

xac cao thi trong ch€ do phu, tirc 1a
ché dd sau khi co pha bi cdl, co the Hink 17-5

chi k& dén dién khang cia mach dién.

Tinh todn theo nguyén Iv x&p chong s&€ dat dé chinh xdac cao tai thd; diém
ban ddu cha qua trinh qua d9. Trong ch& do duy tri, dong tai ché ditt tidng lén
do swc dién déng cua cac may phal khong con dong pha nita va do truot cda cac
dong co khoéng dong bo ciing da tang lén.

r £,
M N T IANAY
b) rr,a!b

Hink 17-6

Khi ding nguyén ly x€p chéng so d6 thay thé thir tw nghich va khong vén
khong thay dbi va gidng so do khi tinh todn truwc ti€p tir st dién ddéng cua
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niy phal, con so dd thie Ly thuin cin phai duwoc x€p chbng tir hai so d6 : mdt
s dd g vad eh€ dd phu Al toan pha véi dong phu tai (h. 17-5, a) va mdt so
G Ung véri ch€do phu voi dong phu (h. 17-6, b)

; sinh rado ap thir Lu thuan tai chd durt.
—pn ‘\;“ z C6 thé quan niém ring ddt mat pha
l{f'._J—le(‘ e turng dwang véi dit viao ¢ho dit mot ngudn
dong co dai hrong bing dong cva ché dé toan
[ : ' pha lrwoe do con déu thi nguoc lai. Nl vay
_:{:,_V‘ZJ N S so- d0 phtre thay the dé xac dinh cht do phu

co dang nhw h.17-7 (hinbh a Wng vo&i lruong
hop dit mot pha, b— hai pha). Trong so do
o Dow oy, Ny Zow Lhuan, tai chdé dut diat vao mol ngudn dong

[ T (— Tape) cOn céc sie dién dong thi bang khong.

Boi véi truwdng hop dut pha .1 theo

r—""' T ] ditu ki¢n gioi han tir so d6 h. 17-7, a ¢o Lthé
| . i Vl,E:l .

ilph + 7, + iO = — I, ¢ (17-13)

'y =1, = L0.

Tuong tu khidut pha B va € co thé

viEt ;

)
Hunh 17-7 E (17-16)

‘Ul + i’2+L0 = ﬂ

Tronyg cac bién thire Lién j,\n: Jwoo xac dinh tir chédo lam viéc binh thuong
lrwae kbi xay ra ch€ do khong toan pha, ¢con cac dong cha che do pbu [yph I,, lo
d& dung x4¢ dinh dwoe lir cac so A6 thay Lhé& h.17-7, 2 hoac b.

Khi dit pha A tir so d6 Lhay th€ co:

I .
[2 -_ Z 2 ) IO e r/U ’
2z 0z | (17-17)
. [
[ p= — =1
Iph JIZ ]

O day £ 50 Vi 2oy va Zys - téng tré& tong hop clia cdc mang thuan, nghich
va khong d&i voi chd dut,
Tir (17-15) va (17-17) c6 thé nhin dwoc :

Uy, = Uyg="0, = L (17-18)
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To d6 xdc dinh duoc:

Z5%
i Lo .
Iy = N S (17-19
1 ph ‘_,:22 2‘22 APt > b )
e S
8 ~0l
. 1 ‘
92 “9Z
oty
12 02
AL .
[, =~ LS . (17-21)
5T TP
4 ——= 4 —-
’{12 ’f(J:

Dong (pha) thyr tu thuin toan phdn lai cho dit theo ngayén 1V x€p chong
biing tong dong phu L Lrwoe cht 46 Lkhong toan pha va dong thi ty thudn cia

che do phu:

Zos

1 4+ ==
/. . . laﬂz i 1 o
p— 1 l h — @ — - - 1 . 7‘2u
1 APl + 1ph 1.':.)2_‘ Z‘_)_\: Apt ( )

1 4 A— +
1z “0X

T (17-20) — (17-2%) xdc dinh dugce dong toan phin cba pha B va O lai

cho dot nha sau .

_ Ak Y el 1"22
_‘],J > - J-L't,’ (l+§,/

o AR
. T N
= _ e
P LN ‘
A e
il
l‘]:\: "U_’J
Prong coag Lhae tren dan tede viteoe g lirone wne o vor done L o pha O
P Pohig Cong e ren dal Loy e 5 1 ven doiml trong pna i,

con dau cong — pha C.
Néu coi rdng goc vlia long tré /2y cta tal ca ciac thanh phdn thiv ly ol

nhau th: cac dong nay bitng nhau v¢ tii 88 tuy ol din:

v E“ {‘).\_4 1;‘)2: 2
3 I_l —+- ‘,{_ + (;/" ) ]
T 7

| Lpnan | == | Ipnap | = — gy (17°23)
(‘ZL, UZE
=
34.‘12 OZ
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Trong trudng hop dit pha B va C ching ta cé:

I +_ﬂ i _ ZZZ,IZ + ZOE io L
T Ziy M 217 o
_ Zo8 1 %ox
— fapt T 7 1

1%

Ti€p tuc bien abi va xét d&n (17-16), nhin duwoc:

25> .
: : Tap : (17-24)
Zis+ Loy + 2y ‘

Zos + Zpy
Ziy + 23y + 4y

ilpb - il - I.Apb = I.Ap!- (17-25)

Bidu thwe (17-24) — (17-25) c6 thE tim dwoc truc ti€p tir so d6 thay thé
h. 17-7, b.
Dong pha 4 xdc dinh theo nguyén ly x€p chong phu hop véi (17-24)
nhu sau:
324%

I BA — I 1 IR
phaa — 7 2+ 422_'_ AOZ AP (17-26)

Xu#t phat tr (17-17) va nho (17-24) — (17-25) c6 thé xac dinh dwoc ap
pha B va C tai cho dut.

Bay gio hdy xét quan hé giira cac thanh phdn ddi xirng véi dong pha toan
phin khi bi ditt mét pha. Xét truong hop thwong gip nhit 1a dut mot pha trén
dwong day cung cdp tu mét phia qua may bi€n ap ndi A/A — 11 va ché dut &
v¢ phia ndi sao (h. 17-8)

5‘, i =1 f,44
A a oL .t —0
- ~
>;#-
o7, s
I -
z, e
B om —
Lo
C o 2
Hink 17-8

Trén co s& cia so 46 thay thé h. 17-7, a va cac bidu thirc (17-20) — (17- 23)
c6 thé xac d|nh dwoc ty s8 giira cac dbng thanh phdn thé tr va dong pha toan
phéin so voi dong cia ché do trudc khi xay ra dut pha A nbwr sau :
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, i Zos,
K = = — - (17-27)
Lap 1+ ZZE + 722
1X ‘0
. i :
Ky =%+ =~ . — (17-28)
g . Zyy N Zyy
Zyy ZoE
k = _Io — ZZZMOE (17-29)
lut 1+ ‘522 4 ‘/22
Z1z Loy
Zow Z,v \2
3|1+ Zzu " (422)
irh ox 0x
K=|- » , ; 17-30
Zyy 2oz

O day |1Ph° I - |iP5lAl :——lIPhlB
Tir (17-22) c6 thE xac dinh duwoc goc giiva cic dong Fopap vA Fonec Uiy tf 3

V3 ( Z0% -)
' -5 7 0,
Tphag 2 T Z23 + 00 (17-31)
1phtc TR { Zp3 - )
T (2 0

Khi Zgx/Z25 thay d8i trong gioi han tir 0 — e géc gitta Ipnap VA Tpng
thay ddi tir 60 — 180°

Trén co 3¢ (17-27) — (17-29) ¢6 thé xac dinh dugc ty 88 gila che dong
thanh phén so voi dong todn phdn tui ché dwt nhir sau:

2%
] 1 + —T—
o= b 0z (17-32)
| Tpba | T ' Zos: Zor\?
/3 L+ + ()
0x ox
| Jone | 7 ?;'1+ Z, +(Z22)2] (17-33)
ZOZ Zoz J
Lo= II° ‘ == ZZZ/ZOE .
IRETAE wrrr e
g+ (Z5)
0= Zox
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Goi he so khong d8i xirng cia dong la

II_Z | Lhi :
| Ty |
] It oz + Zyy 205>
— = - = —— — 1] + Z
| 12 | “oy 0%
Khi do Lir (17-32) c6 thd vil
[ £ . S— (17-32a)
| Tppa | V3 V1 —a 4 «?
Cong suill uyen i S, rén duong diy xée dinh bdi ap va dong thi tw

hoia, Neu thiia nhian ap thr tw thuan biting dinh mie 1hi cong suflt truyén tai
s v 1¢ thuian voi dong thu tu thuan, Nhw viy neu dong cua cac pha khoéng bi
Jdut bing gid tri dinh mue (Ipba = Tam) thi tur (17-32,a) nhi in duoc :

Ili 'Stéi 1
V3 V1 — a + o

—
| Idm i ~5dm

nr R 3 . - . v . o ! e I~

N€u coi rdang h¢ s8 khong ddi sung thay doi lrong gioi han e = 0 — 0,5

thi L (17-32, b) xuc dinh dwoc cong su@it truyén tai & trong gioi han sau:

(17-32, b)

bang 17-1 cha mol sd gi'l tei cac v s di xét phu thudc vaoe

val cie gidotri cua ching co the gip tron thue (€.
o P

1]
o

e

_ Trong
Zopldyy v
Bang 17-1

Ty st cae donyg itnh thee cong thwe (17-27) — (17-34) tai chd dwt

o d6i v L Loy Loy .
pha .. d6i vél m¢t 8d gia trj e VA thudong gip
= /lu '{OE
Zos, | ZaN PORRIT (LS PN S R S Y B (O D 3 R
Z Z N - . 0 . . . - e . .
1z U= Iapt Tapt Tape Tapt Lapt Iapn Lapt
= ‘ L
0,25 0,50 |  —u,65 —0,15 1,27 0,63 0,51 0,12
U, 1,00 05 | —0.45 — 0,43 1,31 0,66 0.33 0,33
5,00 0,95 —U.16 —0,74 1,02 0,02 0,10 0.52
oY 00 - ,45 - 0,11 0.88 0,63 0,51 0,12
i 1,00 0,60 =0 - 10,33 1,00 0,66 0,33 0,33
5,00 1,80 —0,14 0,72 1,37 0,62 0,10 0,52
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T ren ¢o the ral ra mél sd

kel luan sau:

1. IKhi dul mét pha s€ xu@t hién dong Lhir lu nghich va thir tw khong cé

gia Lri dang ké, con dong thit lu thuan s@ glam sung so voi dong cia ché€ do
toan pha Lruéc do.



¢ 3 \ . R . . - .

3. Dong loan phan lrong cac pha khong bi diet thwong ling lén so voi
dong phu tai truoe do. Giam cong sual leuyén lai trén dwong day s& lam giam
dong pha d&n dai lwong cho phep.

3. Dong thir tur thuan lai cho Attt kKhong vuol qua 2/3 dong pha trong cac
ph khéng bi dut va thye (€@ hiu nhu khong phu thuée vio Ly sé 2,5 Aoy cling
nhw Z,s/Z; 5. Neu han ch€ dong (rong c¢ic pha khong bi dit duéi dinh mire thi

. " [N . - . . .- R ) . 3 DYE : ¥
cong sudl truy€n tai (gan Iy 1¢ vai dong 1nv e thuan) bing klmﬁng 2/3 dinh mue,

e N ~ “ - > . . ) ~- s ', . . . \ b

O trén di xél Ly sd cuva cic dong thanh phiin dd1 xdng va douy toan phan
so vl dong cua ch® Ay lodn pha Lrwde dé Lai chd dtet, Bay givr cling xét céc 1y
$) ndy nhurng & phia tam giie (h. 17-8). Phin lon cac may phat lam viée voi fuoi

A . - » . - N . A a s A - N . hd
qua may bi€n ap ndi A/A — 11, Nhuw vay khi xuiit hién ch® do khong toan pha &
phia nai sao (cao ap), trong phin (inh may phat dién chi ¢o dong tha L thudn
va nghich. Theo quv trinh hi¢n hanh trong ¢h¢ do khong doi xirng hiéu s6 dong
sitra ¢ic pha khong duoe qua 209 dot voithay dién ya 109, d6i voi nhiét dién,
dong thoi khidé dong lrong pha biat ky khong dwoe vuot qua dinh mue,

Bé don gian gia thi€t ty sé hEn ddi ctia may bidr ap o =: 1 (b, 17-8). Trong
truong hop nay ¢é6:

Iy — 1, | —aiyl, + (1 —wl, VT
[h\_____,\ e = ( ") 1/!;( a)d, = — (I, + 1) +
Yo Vi 2
+ 05y — Ty (17-35)

r jn— lC o :
]BA: T— i J(Il —lg) (17'36)
P ‘iC_'_iA _ (u—])l'l.ﬁ(az—l)llz _
“ V3 V3

= _—J/d Uy + 1) 4 jus(1, — Iz, (17.37)

O day /,, I, — dong thtr ty thuin vi nghich & phia ndi sao cia may bitn ap.

Ty 86 gitra cac dong pha loan phan I y. 1cy 80 voi Ig, xic dinh nhue sau

2 IZ
. (" - ——
. I, | —a¥i 1 — a)l I
Ly, =" = ( 0(1) 1+( ',n)z = l. ; (17-38)
Igy («F — ay(I, — 1,) ( Iy )
al i — T
1y
. . ) I — 2 12_
. I (a— Yl + (= 1 I, I
Loy = =84 _ : R — LE (17-39)
Iy, (* — ay (1, — I,) a(l _12‘)
Iy



Ty 80 pina cae dong thuan va nghich 1) va I so véi dong toan phiin pha
B nhw sau ; '

. ] ; ;
LIA — .] s - JI[. —_ '____—i_T__ ; (17-40)
oy I -1, 1 — Iz
I,
I,
j "I
[ ] I-) ] .
L T L N (17-41)
]lu 11_]2 ]_2
I

NCu dut day & ngay ddu may bitn ap thi g(’)L sitta I, va I, & phia sao gin
biing 1807 Trong trwong hop nay dé dang thiy riing Ly, va Ly nho hon 1 va
bing nhau vé Lrf 88 tuveél doi, tic fa (I.M\ = ‘ ICA’, con Iy, ¢6 gia (ri 1on nhit,

BO1 voi may phat thuy dicn nhw trén dd néi, trong cht® do khong ddi xing
hiéu s vé dong gina cac pha khong dwoce lon hon 209, Nhu viy trong diéu kién
giol han ching la co:

II.“\-Lﬂ e ——-{CA = “,S va LZ__ == U,IG.
Iy Ipy t
Khi do o (17-40) — (17-41) xd¢ dinh dwoc :

. l-

I— = 0.86 va "‘g"'_ - “114-

Tns I'ny

Twong tw doi voi may phat nhiét dic¢n ¢o :

I.“ ‘ = L“—A = 0,9 va —1—2—‘ ~ 0,075,
. ]ﬂ_\. I IHA Il
It do:
i .
]_‘ = 0,93 va IL = 0,07,
]BA ]BA

NEu han ¢htt dong trong pha lon nhit (pha ) bing dinh mie (!

pa = lam)
thi cdc 80 liéu cho trén la so viri dinh muec.

Vi doug ]1 diic llung, chio cong sual cua may phat cho nén khi /, va I, 16 h
pha nhau 180° ¢ ciin phai giam cong sufit cia may phat dé dain bio cac GluJ han
cho phép doi voi may phat trong ché do khong doi xirne. )

Str dung cic bieu thire (17-19) — (17-22) Dbiéu dién cac 1y 8§ L

. - qua
/,22 v AOE
VA 7/ 2
L :|IAA — lim 0X 0%
Ba BA =23
2
“0x
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. Dl
Lo =0 s (17-43)
1A — | = 7, ,
Ina 9 "’2.\:.
Zox
Ly, =l ] = P (17-4)
Ig, Zyx
-)+ <t
2t
D>
Trong bang 17-2 cho mél 83 gia tri clia cic v s8 nay phu thude vio

Z. oviZ 0s vori cde gid (el thuegng gap. Tu do ¢o theé rul ra mél so k&t luan sau

1. Ty 88 1. eva cic dong pha .t va € so vai pha 53 & phia lam gidce cla
iy bien ap khi diol ngay ¢ ddu ndi sao ¢O gia tri biing nhau vi rho hon 1.

Bang 17-2
Ty s cac dong & phia tam giac caa may bién ap (h. 17-8) theo cac
Aoy
bidu thae (17-42) — (17-44) déi voi mot 8o gia tri ZQZ thuwong gap
£3% [ys Iea Iy I Loa I
7 N Lia = | Lan = L |
o~ Ing Ips ITna I8a ia Iy
0,25 0.51 0,55 0.45 0,82
1.00 0.58 0.6 .53 0.50
5.00 0.80 1),86 0.1 0.18
2. Khi dit pha .1 & phia ndi sao cia may bign ap I, = 0, dong trong pha

A va € & phia n&i tam gidc nhd hon V3 lin so voi dong Lrong cic pha khong
bi dut cr phia ndi sao. Dong trong pha B & phia tam gidc xidc dinh boi hiéu sg
dong llonu cac pha khéng bi dirt va phu thuge vio goc gita chung (thay doi trong
giti han (r 60 — 130°). Khi goc nay bing 180° & phia tam giac dong irong pha B
gip hai lin dong trong pha 4 va €. Do d6 ntu dong lrong cac pha khong bi dut
& phia ndi sao kliong virot qua dinh muc thi dong o phia lam gidac thre 1@ cling
khong vuot qua dinh mue.

3. Khi ling Z,5/Z 55 thi dony the. L
nghjch giam xudng.

thuan tang [én con dong tho lw

4. Dong thu lu nghich trong may phal du n la yl.u 16 han che ¢hi do khong
toan pha. Dé gldm dong thir tu nghich d€n gid trl cho phép nhiéu ki 1 phai gidm
cong sudl truyén tai trén dudng day.
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7.5. DO XUNG 110A CiiE b0 KHONG TOAN PHA

Neél phuong phap doi xung héa ohé do khong toan pha hidng cich dung
. ) P . . . . . . . A i
dicn khiang ndi vio mol pha & phia tam giae khi dul mol pha o phia sao cua
my bito ap nor AjA-11.

Truae hEL nhiie lai so d6 phire thay the khi dot khong hoan toan moét pha,
Gra Lhifl hai he thdng M va N duove ndi voi nhau qua mol dwong diy (h. 17-9,a)
pha o cla dwong diy nay dwoce ndi vio mot Long tré Z (dirt pha .4 khong hoan
toan). Su do thay the cta trwong hop dang xét cho Lrén h. 17-9, h. So do nay
trong tw nhu so do dat mol pha (hoan toan) nhung lai chd aet duoce mic vao
maot tong Ued 773,

a) M 6 Y

Ey : 7% fu
®) v Cen
e i =
I
- D S
Hink 17-9

Trén so d6 Zy Zags Zag V2 1 Zngs g i téng Lro tht tw thugn, nghich khong
cia hé thiing M va N ké ca éng tro dwong day tinh d€n ché durl.

Bay gior tréd lai trwong hop diel pha .1 & phia ndi sao clia may bi€n ap noi
AJA-T1 (h. 17-10, a). Trong trudng hgp nay nhu trén dd chi ro, dong lrong
pha £3 & phia ndi tam giac (plhia may phal dién) s& <0 gia trl lon nhit, Bé déi
xtrng hoéa, ngwod la dit vio pha B ¢ phia tam gidc mot dién khang phu Xph. So
d6 ba pha cua truong hop nay cho trén h. 17-10, b. Con so d6 thay thé cua né
h. 17-10, ¢. Trén so d6 thay thé X;; Ia dién khang clia hé th§ng bao gdom ca dién
khing may bi€n 4p /7-2. Cde con s6 2,0 & trong dau ngodc don chi dién khang
thir Ly nghich cta may phat va thir tu khong ctia duong day. Bé don gian gia
thitt may hin ap co ty s0 bi€n d6i n = 1. Do may hi€n 4p cé t6 ndi day AJA-11,
nén dong thudn va nghich & phia lam gidc cdn phdi quay di mét géc twong rrng
biing 311* va — 30° so voi dong phia sao. Trén so d6 thay th& dung may bign 4p
quay dé bitu thi cac goc quay nay. Pién khang phu ndi vao pha B ¢6 Lhé col la
dirt pha B khong lioan Loan, Néu vé s¢ do thay th€ ddi voi pha B thi phdn dang
xét ¢6 dang nihw h. 17-9, b, lrong do lai ché dil dwoc dil vao dién khang
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Xen/3. Tuy nhién so dd thay IhE 1710, dA v& voi gia (hidt dil pha .U &
phia sao cda may bicu ap va pha U duge chon lam gde. BE bhidu thi dong Lai pha
.1 sinh va do su khOHH doi xung lrong pha B (di(‘n khang phu chi dau vao pha /)
ding may bi¢n ip Iv (wédng. Khi do dong lthuan vi nghich rong pha .1 sinh ra
do khong d&i xtrng lrong pha £ ¢iin phiti quay di mol géc Lrong 1wng bing o vy

» do do miy bitn ap ¥ brdng ¢o 1V sé bitn déi biing a va o Dién khdng
‘\ph{'j cling duge ndi vao so do qua cac miay bifn ap v lwdng noi trén.

F B H D 5'2 :
0 G (P
Ve AjA-T1
A
v\r\.h__.:mn‘ ~ N e
~— ’
5) \’Y‘YL.{::\_ - "\"“ e _— YTYYT
' R
f“\fm__.,_tzfr. ~ i‘f 'S o R o e

Hink {7-10

dory thanh phitn thu tu thuin T, va nehich I, chay

ool
:

Chon an <9
trong mach may phat dién Qua cac may hien ap 1y trong (méy biin @ p quay
ciing la mot logi méiy biln ap Iﬂ"'lll'&r‘l{_{) xae dinh duoe s phin ho dong Liong cac
nhanh cta so do Lheo cae dong an so da chon, Tw so da thay thi, vigt phuong
trinh cho ap mach vong 1o dirm M di theo dwong cham chim rai lgd tedy ve )
nhu sau:

‘!

— Ty | Xpi2 — {(“21,\1 + aly,)i —_;h }-—grjjo — I;\2r')~301-

.(‘\-l! 1 -r XD_’_ \,I) “‘(I.r\lf‘ 7 + I ('13 \\«0 = [

S 09



(("T (A[.':l_\' \.\_:O = .\n_l “*‘ '\-D(O’ + ‘\.n 2)
— l.;\?- XI'\Q) 4]30 — '”}Al (130 + iAz tCJSOJ —\——;Jh— - jAZ ‘]30(‘\'11_1 + '\'D+XH)_
] 130 v I j30 v _
‘_'IAlls 0‘\20 -— IAZ(‘I ,\.Zo—“v

Dl
'\::’ t XF(:Z) + xB—l + XD + XHCO thé vidl :

\ h - R 10 . . ‘\'ph ]30
- oz ( . Thme '\EO) e =T (‘\Eo i
Tu do sac dinh duoe :
.\ph_ o ‘\.vo
] 3 - - 160
IA.] - IA1 \ ¢!

P¢ dong thi tu nghich trong may phat triét tiéu cin co

.
3

_ 4\':‘0 = [,.

Do do

- . s e . . N L - . s . . .
Nhu vay  dé doi xiing hoa boan tean céin phai dit dién khing phu co gia
tri gdap 3 Lin dién khing thr (o khong ong hop. CGin nhiin manh ring trong
traong hop nay doi xang hoa duwoe thue hicn hoan toan va thuong xuyén khong

phu thuoe vio phu tii va khong ¢in phii co su diéu chinh nio.

17-6. pO1 XUNG HO\ PHU TAL MOT PHA BANG TONG TRO

Nhu teén dd ndr phian 1on cae phu tai khong déi xirng la ingt pha, mat khac
mot phu (ai ba pha khong dii xtrng biit ki bao gio ¢ling ¢6 thé thay 1h& duoc
hitug mot phy tai twong dirong bao gom mot. phy tdi ba pha di xtrng vi mol phu
Lol mol pha. Vivay vice xél doi xirng hoa_phu LAi mol pha ¢o linh léng quat.

Tinét hi doi xing ding tong (vd ¢é the ¢6 mol, hai hode ba phan 0. Gac
phan i co thé Ta dién cam (cuon cam) hoac dié¢n dung (lu dién) hay dién tré
lde dung.

1. Thiét bi dai xeng mot phan tir. Thitt hj ddi xing mot phin & chi
cho phép dii xing hoan tean khi h¢ 86 cong suiit cua phy & & trong gioi han
nh&t dinh, tong tré clia phin 1 d8i xirng phai gdm hai thanh phin : tac dung
vie phan khang. Thi du n®u phu tai mél pha ndi vao pha B(, con phin & déj
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xung dwoc ndi vao pha AL (h. 17-11, a) thi 16ng trd cha phiin (0 doi Xtng gom
hai thanh phan nhuw sau :

. 4
A o - Ran = Zpe cos ((PP' + E}
Bo ' | | 8 (17-43)
; Xag = Zp sin (rppl—}——:) ;
Co ' N
a, _:_J — O ddy pr va pp — modun va goc
Z pt Zag clia 1ong trd phu lai.
A o Khi phu tai mol pha van ndi vao
pha B c¢om phin (0 déi xung nii vao
B o— pha A (h. 17-11, b) thi:
C e ' ' £
L—:—J {:}-—J fiac = Ly cos ('”‘ A (
o) | ; (17-46)
‘IP.; '7AC I
~ D7 - - - .
Nac=7Zn 8in {o,, — —)
Hink 17-11 A " (?m 3 \

Bi¢n tré¢ tde dung phai co gia tri
khong am. Ta (17-46) suy ra rdng lrong trwromg hop thir nhat déi xsung héa chi

v . . 2 ” . oa . JT ~ 4 R
thuc hién dwoce khi goe pha ciua phu tai & trong gioi han — - L ppe < — . con
= 6
. o o . o ,
lrong Lruong hep thw bai thi — ry Lo < e Ngoai ra d8i xirng hoa duwoc

thue hién khong bi ton (hat lic dung (ure la khi Ry hofc I,c bing khéng)

: . L S + T
chi khi @y = ry doi vou truong bop dau va @, = — — ddi voi truang hop san,
1

Tuy nhidn néu dung cai phan ap dé thay doi géc pha ciia 4p trén pho tai
mat pha hoic phin Wr déi xung thi thitl bi doi xing mét phitn W& c¢ho phép
ddi xirng phu tai mot pha c6 goc pha bl k¥ va dé ddi xing hoa chi cin dung
cée phin Lir phén khing (dién cam. dién dung) te la d8i xirng  hoéa khong co

ton thit tac dung (§ xem 17-7).

2. Thiét bj déi x&ng hai phan tir. X&t trov ng hop phu tat mat pha diu
vao pha BC con cac phan (& dai xing dau vao pha ABva 1 (h. 17-12, a). Nhu
sé¢ Lthily dudi day, dai voi so dd déi xirng hai phan L& chi cin diing cic phin o
phan khang. So d6 thay (h# cia trudng hop nay cho trén h. 17-12, h. O day cac
phan to doi xtrng va phu tai mol pha duoe ndi vao cac pha khiac nhau. Chon
pha .1 lam géc d v so d6 Lhay (h€ va dung cac may bign dp Iy tedng dé bitu 'dién
lien hé cac phin tir ddi xdng vai nhau cfing nhw vai phu tai. Chon dn s cig
dong la ba dong thir tu thuan cua plmn e dai xur ng AB, .i(0 va phu tai mot pha

I i, AL VA IMP. Cac dong nay xic dinh nhuw sau:
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; I

IM = = .l ) 1
JNan

Y [

I, =—21; (17-47)
IAUYS
17

IAlpl — 71

Nhé may bign ap I¥ ludng, Ur cae in s did chon xac dinh duwoc dong
lrong phin mang thw tu nghich. Khi ddi xirng hoan toan dong thir tu nghich

tong phar biing khong (e la:
Iow = Wl + ol + lAlpt = () (17-48)

f T —
a) B C —'\‘ ——— —_——
C o - — .
L — I F_J
Zpt JX 48 JXac
R X 17
e e
- ; A1 A7 Al Alpt ant
Bt [ ] l [
)
b}) 5 er‘(;,g JXac I:I Zpt
R e I
e e 7 17
¥/ 6:‘ & ;3@#‘1 31,41}?5”1‘
)i

Hink 17-12

Thay (17-47) vao (17-48) vo1 chu v rdng hong don vi lwong d8i dinh miic :

o = A (Cosp, + Jsin pp) 8¢ nhao duoc
2
" 7 1
— + — + =0
JXan INac A

— V34, 1 V4 ] .
+ ] TS — Ly (vos wpy + jsin gp) = 0.
< pt

1 .
2 Nan + 2 Xac “p
V3 ] Vi 1 COS Upy ] ) [ 1 1 1 1 sin @p,
I —— - . : -+ — = + — = el Pt | =10,



T trén rut ra duoe hai phoong (rinh

V3 1 4 Vi f COS P __
2 \\ Rt 2 '\AL, :Pl
1 1 i 1 Sing
o I)I
Ty
= \an = W Zpt
Giai he thong hay phuong trinh trén duooc
Iy \
M Voo - pt
“ s (’w”w -+ l—)
¥
- (17-49)
: Vo z
Xa = — Pt

[

T
S P
0

3 . ) . . . : - - . - . 3
fuy thude vao goe phia caa pve tan, cae phan tu Nyp vao Ay <6 the |a
dron khang hoae dien dung.
LY .. . . . . 2 - , A .
B¢ danh gia mie do su dung cong sudl cua cae phan tw doi xung trong
so do, la dung hé so suw dung cong sual cua so do

S .
ko = I(x— : (]/—.l“)
TP
(O day Sy va S, — cong sual cua cae phan o ddar xung vhocong sual ma

phit lar mot pha,

Poi voi so do dang xdét

: 2 1 1 - -
‘\dx(Aﬂr,\tl = I‘T [‘I’:,i + ; ] (17-51)
Thay (17-19) vio (17-01) duov

2 ('12[

hY . = -
dx AR AC) ‘/3

sin (frl-l + ;—))/ +

SIn ((pp, — l) H (17-52)
b

Cong suid cua phu tdi mo6l pha xae dinh nhu sau

p:

[ N

—

(17-33)
7
L pt

Tuw (17-32) — (17-55) wde dind duor

Fgdcans act = '1/——}? U’“” (’ﬁpa + —E)} + | sin ("I'm — %) H (17-51)

Cac phin (0 ddi xing c6 the diu Vo pha AB va BC hoiic BC va AC
Trong bang 17-3 cho tham so ¢ cde phin tie dor xirng, hé so su dung cong sua’
che phin (& d8i xing ctia < d6 hai philn o, Trén ho17-13 cho cae dwong coug
hé si sir dung cong suit cun s dé phu thude vao h¢ 8O ¢ong sual cia phu. las.

Qua trén 6 1hé ral ra mol »5 k¥t ludn sau :



1. So do doi xtrng hai phan 1 cho phép diéi xirng pha lai c6 hé s6 cong sudt
DAt k¥, déng thoi doi xirng hoa dwoe thue hién c¢hi bdng cac phdn Lo phan khang.

>0 =
|'\\\ e

\\ /
| ' e
N /7
/(Sd(AB,AC) \ A
3\ kg 4(48,80)
l/ \

N
AN
V) e
\l/‘
i1 a3 05
7 Z '

R

Hirk 17-173

Cos 7‘;{ chdm sou

5o He s6 st dung cong sudl cua so do pha thude vio h¢ so cong suit cia
phu i, PBé kinh (& Lrong nhung Lruong hop cu ”lhéz cian chon so d6 sao cho he¢
s6 st dung cong suil cua chiing la nho nhit ¢6 thé, Trong bhang 17-3 duwa ra pham
vi sti- dung hop v cta tirng so do.

A o
8 o
0 o—— .
JXag J X8
— -
Zpt
—{
JX Ac

Hinl i7-14

3. So b do6i xwng ba phan tir. Trong so do ddi xiwng ba phiin 1 (h. 17-14)
ciing chi dung cac phan 10 phan khing va doi xing hoa co thé thuc hién dwoc
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d&1 voi cae phu Ui co e so cong so'il bat ky. Dol véi so a6 dsi xwng hai phan
[0 he 6 cong suitt (ia ludd san doi stmg hoa, Lve la & ddu vao cda thitt bi ddi
xteng, phu thuge vin he sa cong sufil efa phu i, Nhung so d6 doi xirng ba‘ph?ln
& cho phép dua hé so cong suiil cia lwoi 1én gia Lri bil ky, thim chi bdng 1°
Pién khang cue phin 10 dor xttng cGa chting xae dinh béi cac cong thire sau

\ $2py . |
Ao cosop (g0 —V3) ’

: 3z

Nap m——m (17-55)
AP cosoo(tgd + 1/."3) {

- 3pt

P cospplgh — 3sinog,

O day 1gh =1g (arccos), cosd — hé s3 cong sudl cta lwdi sau déi xang va la
mot dai luong cho Lrude.

Neu cho lrwoc voslh = 1 thy L (17-55) xdce dinh duoc :

Nac = — V3 —=
COSPp,
Nop = V3 —H (17-56)
. CUS(‘PPI
Npe = — —P .
' SINGQpy ,

T (17-36) thay ving N - va Xy luon luon nguoce ddu nhau, déng Lhoi
N, luon luen o dun s khdne con N yp — cam khango.
AC e AD ™

Trong trwong hop dang nél he sO st dung cong sual cia so do bing

2 . .
Fatioynsnes acr = T cospp | 4 | Singpy, | (17-57)
Puwong cong cua he - nav phu thaoe van hé sd cong sudl cia phu tai cho

lrén h. 17-13. Nhu da thay b hinh v&, heé si st dung cong suil ctia so do thidt
bi ba phin tr twong dadi Ion. Tuy nhién no ¢6 kha ning cho phép déi xieng phu
tai cong suitl lon va doe hicl [acd thé dua hé st cong sufil cua lwdi dfn gia tri
bat ky.

17-7. SO PO pO! LUNG GO LIEN HE VE 10

Trong ciwe so do nay ¢ phan L0 déi xtrng hoae phu 121 mol pha duoc nd
vai cai phan ap D, Nho ¢ phan dp co the thay doi duoe goc pha cla ip trén
phan W doi xung (o 17-15,a vi b) hoiic teén phu tai mat pha (h. 17-15, ¢ va d).
Do dé m& rorg duve mitn ddi xtmy cta so do va dac biet la dé ddi xing chi cin
dung mét phan 10 phan khang.
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Cong suitl dip mach N; ctia philn 16 dor stng the - vac cla pha lai N, xae
dinh nhuw sau :

N =UJdy =1, 1@t 2 NelTi )
i (17-58)
. S » ot L2 a
Np =gl =1 Pllpl,l(lc)t Ppt—=2 ) 5 A plt‘] PL.
C 4 4
o Pl &l

qc // i :’-.l ‘
~

P
R |
ISR, e |

[ z

0

9 B
! Q
T
| I
| |
| NN
o> N
T !
el | L S |
d;=

Hinlt [7-15

O diy 1p; v pp — goc pha ban dau ctiaap Lén phin (i doi xirng va phu tai ;

~ 7 - g > . .
T, vii 1, — acgumen cong sulil dap mach «la phian to ddi xung
I va phu Lai
Tio= 20— oy 1
' S (17-59)

I

— . S
T[’ll —— -_J[‘-[ - ?’Pl'

) | 0 ] g N * . W 9 .
Khi der ang hoan toan 10ng «ong su L wap mach cua cae phan o ddi
xtrng va cta phg tid Ling -khong ,

): Nid Npo= o (17-60)
1=1
Nhw vay cin pha 6
T Tpe=T (17-61)
va

‘ZAT{I:!NWI. (17‘62)

=1
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Chung odo doou kien (17-61) — (17-62) con deoce Lon lrgng Lhissy déi xthg
cti trei con duoe duy tric Khio thay doi goe pha vacthay doi médun cia phu
o thi ditu Kien (17-61) viu (17-62) o heot bi phd hoai va do do st dan dé&n
pha hiom sue dd sxting dd dwoe xac lip. Bé phue héi sy ddi xirng cua lwéi, khi
hay dor coe pha cua pha lai edin phai thay ddi goée pha ban didu cua ap lrén
phu i hoge Lrén phin W d6i xing bing cach dich chuyén diém ndi cia chung
voi it phan ap hodic ditng cai didu chinh pha. Tir (17-39) thdy ring khi thay
dur goe pha clia phi tdi mél lwong Ag,, cin phii thay ddi goc pha ban diu clia
ap tren phin W ddi xirng mol lugng Ab, = Ag,/2 hodc gée pha ban ditu cua ap
teén phu tai Ay == Awy /20 Khi thay ddi dé 1o cha phu tai cdn phai thay doi
tham s «ta phin Ur doi ximg dé dam bao duy tri diéu kién (17-60).

Ncu nho ¢ii phin ap dé thay déi goc pha ban diu cha ap trén phin ti
dii ~ng thi so d6 h. 17-13,a cho phép doi xttng phu tai médt pha co g()c\pha o

. T X 3 . " — .- . T . T .
trong gior han — "= wp > — —, con so do ho 17-15,b thi — — T gy << —. Tor
0 2 6 2
: S = T e e . ) 2 . . -
do suy ra rang khi — — < gy < - de¢ do1 xung hoa c¢o the durg dién cam
) ¥ )

hoite dhén dung. Nu liv ap day cda lwdr lam gde Lhi goe quay cdn thigfl cua ap
phu thude vao o, v diod voi so do thie nhdit va thoe hai twong ting biing :

a N ] or .
. — ?( - r’pl);

1 e
e )

Chicu duong cita cac goc quay {rén la chiéu quay thuin clia kim

<A

(17-63)

dong ho.

Ca&n chu v riing cai phan ap khong tham gia vao qua trinh ddi xirng héa
vi lan 1t octia no 6 Lhé hé qua. Nhor cii phan ip khong chi mé réng dwoc midn
ddr xirng cGa thi‘t bi doi xtrng mél phin Lr mia hé si cong sufil ctia hroi con
duoc tang ién it nhifu,

Nhuwoce dicm (tia so dé nay la hé 8 cong suiil cda hwoi sau ddi xirng sé
bi ha thilp ntu hé s cong sulit cua phu tai cao. Thuc vay khi cos ¢, =1 thi
cos b= 0.707. Bitu do <o thé chirng minh nhuw sau,

360 thore hé 86 cong suitl ena ludi sau doi xtrng ¢ dang :

n
1)1»)[ + 2 Ii.eusl'

Cosl = = : = n (17-64)
EEN -%'i)2+ (0t Y 1)’
=1 i=1
O dity 7, G — cong suil Lic d.ung va phan khang cua phu lai; §; — cong

suéal toan phin cta cic phan (& doi xtng: Ke>; vi InS; — phin thue va phin Ao
cua 3Sj,
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Neu tinh bing don vi teong doi dimh moce thi khi cos 4, = 1,
n

oy =1 th = 0. Kbt doi xtung nho phdan L phan khang 2 RS = 0 va di8u

1--1
kien doi xitng hoan toin doi hoj Z[m.Si ‘: | P | == 1. Ta do khi cos v, =1,
‘ 1=1
nho bicu thue (17-64) xiae dinh duoc :
1 0
cosh = T = 1 = 1),707.

V({02 + (04 1) V2

Vi vay khi hé s cong sufl cia phu lai cao, dé dam bio hé so cong sudy
cia lwai cao thi nhue sé Uity dwai day, thicl b doi xing phiti ¢o hai phin i,
Khi do dé nang cao dic linh nang lweng v st dung hicu qui cong suil cla
cic phan (o ddi strng doi hoi cong su@t dap mach cia ching phai co chicu nhu
nhau va nguee chifu vai cong suil daj mach cta phu tai, tie 1a

| Nu, | = Z N = | N (17-65)
=1

Nhur vay ro rang ki hé 3 str dung cong safit ¢ia so d6 biing 1. Trong lrwong
hop nay difu kién (17-61) ¢o thé vigt nhuw sau :

, R, B
o Ppr = — + Tt Pt

; > (17-66)

Liy ap pha .1 cua lwoi Jam gde va gia thi€l rdng phy lai mot pha duoc
ndi vao pha BC 1hi goc pha ban ddu cua ap lrén phin Wr doi xting nhu sau:
D I— _

l‘!"i — L—.p_t_ (1 /_67)

‘)

Khi do d&i vei phin to doi xorng I dién cam ¢o

o= e '-ﬂ*)’»'— | (17-58)

va déi voi phiin 10r doi xing dién dung

UER e (—Z + T’—‘j‘) : (17-69)

Nhuw rén da nd ¢ ting hiéu qua st dung cong’ suil ctia cac phan (& ddi
xtrng, cong suiit dap mach cia dién cam va dién dung phai cing chiéu (1, = 1¢ = 1),

khi dé veclo cong suitt dap mach tong cua ching bing

Nax = No + No=(Ne | + | Nep) e ' (17-70)
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Toe d6 thily riing cang mol dai lwong cong sudt dap mach tdng khong dbi;
c6 the luy Y chon 1y 1é cong sudl () vd Q¢ clia cac phin W ddi xang. Khi do
s¢ nhian dwoe cic dai lwong [Qp + (O — (¢)] khéc nhau va do dé nhan duoe
gitd tri cos 0 khic nhau, Nlnr vay dé ddi xtrng phu tai mot pha b4t ky, so do ddj
xtrng ¢6 lien hé L phai ¢6 hai phidn tir dic tinh khde nhau, hiéu s pha clia ap
trén chung bing 1 — ¢, = _:;_

Bi¢m ndi phu tdi hoic phan v ddi xing voi cai phan dp chia n6 lam hai
phith ¢6 dién cam Ly vt L,, hé cAm giira chung biing M. Néu thda mén diéu
kién M = L; L,. tiee 1a cii pban 4p khong co ton thil «a tin Lir (phan 4p I¥
twdng), thi thwe t& c6 thé nhan dwge mol difm chia ¢ dinh trén cai phin ap
thich hop voi moi ch€ dé lam viéc khac nhan. 2

Néu ding cai phan ap ma ban than n6 co6 thé lao nén cong suit dap mach
thi cong sudt cta thi€t bi ddi xing s& giam di. Cai phan 4p nhw viy co thé thue
hién dwoi dang may bi€n 4p hay may bi€n ap ly nglu c¢6 khe hé khong khi trong
mach tur. )

Can chu v riing khi dich chuyén diém n&i cia phu lai hoiic phin (& d#i
xirng trén ¢ii phan ap khong chi thay dGi goc pha-ban ddu ma Lhay dbdi ed (visd
ap trén phu tai hoilc phéan tir d&i xirng va do do6 din dén thay doi cong suit dap
mach, Vi viy dé duy tri su d8i xtrng cta luei khi d6 phai thay dbi ca tri s8
tro khang ctda phin (0 ddi xirng. NEu phu tai mét pha.chi lhay dbi vé médun
con géc pha khong thay d6i thi chi c¢in dicu chinh tré khang clia phén tir
ddi xung.

Cudi cung cdn n6i thém réng khi phu tai thay abi trong gi¢i han réng
Smio/Smax > )()% thi diéu chinh dé duy tri sy ddi xirng cua lwégi s8 lam cho he
s§ cong sull cia lwei trd nén thiip hon hé 88 cong sufit cia phu ai. Vi vay so
dé nay chi thich hop khi phy tai thay doi khéng qua gidi han di néu trén.

Tom lai ddi xirng hoa nho dién khéng hodc dién dung dwoc thuc hién kinh
1€ va don gian nh#t chi kbi phu tai khong doi hoiic thay dbi lrong pham
vi hep.

17.8. POI XU'NG HOA NHO TU BU NGANG

Dé d&i xing hoa truwge h#t loi dung chc thi€t bi co sin trong hé th@ng
nhw cac to tu dién tinh binh thweng dung dé b cong suiit phan khang (bu
ngang). Trong diéu kién lam viéc binh thwong cfie. lu nay dwoc ndi vao lwoi-
theo so d6 tam giac ddi xing. D& lam nhi¢in vy d&i xng hoa cac tu nay clin
phéi diroc dbi ndi theo so d6 khong d&i xing. Cin chu ¥ réing cac tu di duoc
d6i ndi dé ddi xirng hoéa van li€p tuc fam nhiém vu b cong suflt phin khang
voi muce do nhu Lrude.

Hay xét viéc diung chc tu bu ngang dé ddi xirng ché do khéng toan phas
Gia Lhi¢y rdng trong nhinh p cia mach dién bi ciit mol hoiic hai pha, ciin truyén
tai cong sudl o

Sp =Py + jQy=V3 U1 (17-71)

0] day Uy, ilp — 4p va dong thir ty thuin trong nhanh dang xét.
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Ap thir tir nghich (rong nhénh phu tii (h.17316,a) bing

7 : :
O day Z,, — tdng ‘ : g r
2 x X 12. : ng' lU - L.-I’P I’—e-'o- —‘£"P
twong ho giita nhanh p cua so I,
dé thr tu thuin va nhanh T

L/'
(phu tai) cua so d6 thtr tu IZP, by | T Y\
nghich trong so dé phuc thay 0 oo ,,0

the cua phin mach dang xct

vOi gia Lhi€l trong mach khong 4 S b

chira cic mdy bi€n 4p ¢6 16

nGi diay khac nhau va so do .

thay th€ dwoc tinh ddi vé ciing ; by Tos
I/ N

mot cap dién ap. ¢
Gid Lhigt rang trong mot /\
! |

tram nao. dé cua mach dang ]
xét co Ly dién tinh bu cong suat I~ S ™~

phin khang dwoc d6i ndi & , Toe

doi xirng hoa. Dong thur tu [ DR

nghich trong ching bing Iy Hink 17-16

(h.17-16,b). Ap Lhi tir nghich

trén nhanh phu l&i thay d6i vi co Ipc xdc dinh D&i long W& chung Zep giita
tram € va T cha phdn so d6 thay th& d&i vai lrung linh cla so do thir
lw nghich:

AUzpt — IZC ZICT'

Khi do ap thi tw nghich ‘trén nhanh phy taj gidin di. Mice d6 gidm nay
phu thude vao dong thir tir nghich cda tu dién. Gia (hi€t ip thu tw nghich tdng

hop lrén pha tai d& cho va.bing gia tri cho phép Uyep
| Uch | = | Uzpt — Al-zpt | = l ilp le * I.ZC ZCT |
T do6 xac dinh dong I,c céin thi€t d& nhian dwoc 4p nay. Dong IzAC s€ o
gia tri nhd nhil n&u [Ty va Aliy, ddng pha voi nhau, lie la:
ﬂrg([zc ZC'[‘) fram al‘g(llp le) = arg (I-"rch) = A
Tir d6 nhan dwgc

: _IIPZIZ_UZCP _ {ei(“—ﬁ)

sy

fae = ; — =15 (17-72)
Zer
6’ déy s IlP le oy ("ZCP i I llp;{lzl — | U?CP'
| Zer | Zer |
£ — acgumen cua Lo
B = a — & — acgumen dong Linr lw nghich,
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Dong thir lw nghieh cta tu dién xie dinh i h.15-16,c nhw sau:

1.2(‘. — —1- (Ia-{— a? ib -}-ah) = — ‘]_ (aiab -} l.bc -+ a® Icn)-
3 ' :
Ly ap pha .1 lam vi tri ban déu (arg l./A = ()) thi
: . 9 . 9
arglpe = 0= arglap — —: —argl. + —;- -
ikhi do nhian duoc: ‘
lae= - = @lao + Do + ale). ' (17-73)

B ¢6 thé nhan dwoe dong Ipe edin thigt phii ddi ndi tu dién theo su d6 tam
vifc khong hoan toan.
So sanii (17-72) va (17-73) dugc :

s T
B —_— — < — thil.s = 0:
neu 5 < [ < 5 ifap =0

Iv. = A(cosP — V3 sinf) ;
l.o = 2.1cosB;

-

Neu % < B << ::Tn thi T = 4(V3 sinf —-cosp) ;
Ine =0 ; .
I, = A(cosf 4+ V3 sinB);
Neu igt—- < B < % (hi I,p = — 2Acosf ;
) Ine = — A(cosp + V3 sinp);
I, =0.

17.9. DOI X(*NG HOA NHO MAY DIEN QUAY

B&i xirng héa nho dién cam va dién dung ciing nhu cae (hi€L bi tinh (khong
quay) khic chi ddm bao sy dii xwng thwong xuyén cta lwoi khi phua tai khong
thay doi ho#c thay ddi lrong mol givi han nhiit dinh. Bidu chinh dé duy tri su
déi xirng thudng xuyén cua lwdi trong truong hop nay lhuong dwec thuce hién
khong biing phing va chi kinh (€ khi phu 1ai thay doi trong gioi han hep. Ciing ¢6
thé thye hién diéu chinh lién lue nhwng khi do hoidc khong kinh & hodc anh hudéng
xau d(?{l chat lugng dién nang. Trong Lthwe (& phin lon cac phu Lai khong ddi xung
Lhay déi trong giri han rong ca vé (ri s6 va vé pha nhit la ddi voi cac 16 ho
quang va kéo di¢n, phu tai ctia ching thay ddi lién tuc va dot bi€n. Trong nhirng
lrwong hop nay diing may dién quay d& dai xirng rfit c6 hi¢u qua.

Bién khang thi tw nghich cita may di¢n quay T&! nhd so v&i cic phiin ur
khac ctia h¢ thdng, né & Lrong gici han tir 0,15 — 0,37 (don vi tuwong ddi dinh mirc)
Nhur vy n€u may di¢n quay duoce ndi vai thanh gop c¢o ap thiv tw nghich U, thi
dong thir (w nghich s& chay vao may dién quay nhiéu hon la chay vao cac phiin
gfr_khiu: (c6 di¢n klidng thr tw nghich 16n hon). Dién khiang thw Ly nghich cua mAay
dién cang nhd thi dong thir ty nghich chay trong no cang lon. Néu bdng cach nao
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6 lam cho di¢n khang thi tw nghich cia may dién quay biing khong thi 06 sé
tiéu thu toan bd dong Lhir L n“huh viap Uy trén thanh gop s& triét liéu, lire la
thuce hién dwoe ddi xtrng héa hoan toan.

A 8 C

@ |

O

,___
©

|
|
v * |

8

=1 | —=— :
S I L0t

o

Hinh 17-17

Xét trurdng hop phu lai mél pha dugc d&n vio pba BC cia thanh gép mét
tram bi€n 4p dwroe cung clp W luai (h. 17-17,a). Cling trén thavh gop nay duwoe
nf)’l vao mot dong co di¢n khong déng bo. I‘mnu mach phin 1Tnh elia dong co duorc
méc ndi ti€p vao cac lu di¢n C.

So do thay th€ cia mach dang xél cho trén h. 17-17,b.

2
[



" v a R A g 5
1:0 qua dien tré tac dung cua eic phiin 1 mach di¢n, 1 80 ‘_30- Lhay lhé}céa
Lhé viet : '

:\rng(‘\'.?r! - \c) 7 I'A]pt; (17_74)
Ang '+- (Xz.[ — A\c)

. . g g W
O day X,, — dién khang ngoai, linh (i thanh g6p cua lram dén ngudn cung

A2 —

cip. f4p0 — dong thir lu thuan cta phu Lai.
D¢ dang xéac dinh duoc :

: : i Son
Iy =— Ipop = Vp'té— - ,
B Vi U

’ ' . ” . 9 . ' . : W il

O day !,,p — dong Uit tu nghich cia phu tai; I — dong loan phan cna
phu lai

(47 — ap thwr tw thuan trén phu lai

Il sb khong ddi xieng v& &p (rén thanh gép cta lram xdc dinh nhw sau:

| Che | o Xee(Xpa— Xo) | L | 17.75Y
U TT T Nag+ Xae— XNe (e

l Al ‘(Al

Coi riing ap thir ty thuan trén thanh gép clia tram khong d6i va bing dinh

mire ctia mang va Iy ap dinh muc nay va cong sufit phu tai motl pha lam don vi
cor ban, khi do thi (17-73) ¢6 dang :

ng (‘\2(1 — 1\0)

17-76
*d ng '+‘ \2d — l\c ( )

O dity S,q — cong sufit lwong d&i dinh mie cua dong co. T (17-76) nhin
duoc: ‘ ‘
. . 1 1 \

Sor= (s = X0 [ = =] (17-77)

ay Nng

Pai luong AX = X»q — X¢ dic lrung cho mire do bt dién khang thir (u
nghich cita dong co.

Bot vol dong co khi c6 phu tii dinh mauve (hi 4\2(, = 0,35. Gia Lhi®l dién
khang thi tw nghich cua dong co khong dwoe bu, lie la AX = Xy — X¢ = Xoa
Coi réing hé s6 khong d&i xing bing dai lweng cho phép ay = ayep = 0,02, Tir d0
bi¢u thie (17-77) ¢6 dang :

* 0,35

.Ang

Spa = 17,5 — (17-78)

Trong thuc t& thuong X, = 0,1. Khi d6 tir (17-78) xac dinh duge Sy = 14,
Bigu do c6 nghia la d& doi xwng lwéi dién d€n muc clo phép nho déng co
khong doncf bo tam viée véi phu tai dinh mire va khi dién khimg the tu nghich cua
no khong dwoc bu Lhi cong sufil dinh mire cia déng co phai gip 14 ldn cong suat
phu lai mot pha, tre la trong truong hop nay kha ndng doi xung héa cua dong
co ral kém.

324



Biy gio'xét Lrwong hop bit hoan loan X,q. Khi dé AX = Xpa— Xg=10va
ap = 0. Tir (17-77) c6 thé vitt:

Sea = lim Ax[l _,]]21
AX—)O Ay 4\ng
xy—0

Nhu viy xél vé mil doi xtrng hoa don Lhudin, d& ddi xirng hoan loan phu -
1ai mot pha nho dong co dién khong dong bé did duoc bit hoan lodn dién khéang
thiv tw nghich, cong sufit dinh nutc cia n6 chi cin biing cong suiit clia pliu 14i
maét pha. Tuy nhién nghién ciru hanh vi cla déng co trong ch€ do dang xét vé
mil phal néng chirng 1o ldnﬂ dong co cin phdl lam viéc khong tai va cong suat
dinh mirc cua né pha] lon hon cong suil phu tadi mél pha vao khoang 20Y,.

~Gan chu v 1ang dung déng co di duge bu hoan loan dién khang tho tu
nghich nhw trén dé déi xing héa s ddm bdo cho ludi dién duge ddi xtng hoin
toan va thwong xuyén du cho phu 1ai lhay ddi nhw th€ nao cling khong doi hdi
phai ¢o sy dlCU chinh nao. Po |a wu diém dic biél clia phuong phap doi ximng
hoa ndy manhitng phwong phiap d8i xivng khdac khong thé cé duge (trir lruong:
hop dac biél dd xét trong §17-5).

Bay gi¢ hdy xél hé thdng dong bha pha trong dong co, Tw sy do thay the
h. 17-7, b th&y ring khi bu hoin toan di¢n khang thw tu nghich cia dong co thi

Iy24 = I 425, tc la dong co phai tiéu thu hoan toan dong thu tuw nghich cia plu
tai. Ihi bi khong hoan toan, dong thtr luw nghich cta dong co xtc dinh nbhu sau :

/ o o XogS : .
I = ng 1 — ng' 'xd ] _ I

A2d - Xyo — . ALP! XogSoa + Xou — X. Alpt Blstp

é' dﬁy B: ‘\ng‘szkd < (]7-79)

Xnng*d + -Y2d - Xc

DS thi veclo cna dong ba pha trong dong co cho trén h. 17-17, c¢. DS thj
dwoc vé€ vaigia thigt dong tir hoa chi bao gém thanh phdn phan khing. Phan lich

v

I,,s ra thanh phin lic dung va phan khang 450 = Bl ;e (cos@p — Jsing,). Dau

trir dat triwege thanh phin phan khang vi veclo ap l'v’l duoc dal trén truc thue, con
phu tdi mét pha mang tinh ch#t tac dung va cdm khang. Cling vi vay dong Wir hoa

(cting chinh la ‘d3ng thit tu thudn vi déng co khong '1ai) I'AN = —jl;\ld. Khi do
dong trong cac pha cda dong co xéc dinh nhu sau :
IAd = Ipja + Fooo = — jlap + .Bl;u_d (COSs ppr — jSin on) —
= BIAIP“"OS(PPt - / ([Alfl + ﬁluplsinq«'m); (]7-:‘“)

Ing = Tpa + Ig2q == a®l 14 + alyo0 =

T

V3
= — [ 5 fatd + Bl picos (‘le +_' ]+
il L 2
+ [“‘2“ Iy1a 4 F’IALPICOS ((—) - 'r"p*)] X (17-81)

IR e
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’ i AT | 2] —
Ica = lepg + Teoa — tlyra - Blppn =

V3 I 61, mcos (i——-' ) -+
= 5 - dare — Plarp® 3 Y pt

—

+ l I:IA)M - :j];\IPlIC()S ("?Pt + %)J . (17-82)

—

Tt cac bitu Lhire trén ciing nhu Lo dé thi veelo h. 17-17. ¢ lh‘eiy_rﬁng i
dit dong co khong déng ho ba pha i mol phin (i dé1 xirng nhu'ng‘kh’l n6 dlu'(ﬂ.?
bu dién khang thir ty nghich va lam nhi¢m vu ctia mol thigt bi doi x’u'ng thi he
thdng dong ba pha cia né riit khong dai ximg. Dong thiv lw thuan cua dong 55
bing dong khong tai (khodng 30% dinh nurc), lrong khi dé dong thur tir ngh!c.h clz
N6 bing I,pp vi 6 thé gin dal din gid tri dong dinh mire cua dong co. Vlt‘va)"
b @i thay to b. 17-17, ¢, thi L pha cda he thdng dong ba pha thay doi tir
ABC dén .1UB.

v ] Usard /
U —
c—
U;fl' Ard
®
1) . .
T~ U
~7 8id
= V T 7
0/ Ucra’

Hinl 17-18

Bay gior hav xél hé (hdng ap pha teén cue ddng co. Ap thanh phdn trén cuc
déng co (h. 17-18, a) xdc dinh nhw sau:

Cave = U 4 jlaae: % (17-83)

Upza = — Ta2aNod = — Bl 515 Xp0

P& thi veclo cua ap pha (rén cye dong co cho Lrén h. 17-18b. Chiéu cia

cac veclo ' va ‘,’I‘Aid.\’c tring nhau do dé modun cac ap thanh phiin bing :

[’Ald = U + IAlch'v (

. : (17-24)
[ p2a = BlajpiXaa
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Tiwr d6 thi vecto ap xic dinh dwoe :
l;Ad = V{ 21" + l A2d + ‘[ ldl:AzdSin?pt
Upa = VU Rid + U%g0 + 2U,1a U g24c08 (pp + 30) (17-85)

Uca = VUZ% 4 # UZ2q + 20 414 Upzacos (210 — gpr)
St dung (17-76) va (17-79) va liy I, ;4 = 0,3 (coi doug khong (ai bing 30%

dinh mic) 5 S = Sy, thi (17-84) co the vidt dwdi dang don vi twong déi dinh mic
nhu sau :
Uage =1 403 (.\'2,1 % ) =1+ 0,3 (1 1 . ‘:U );.
| ) *mm i (]7-8,())
U = AN,y — B
Azd Py 2d L /

O diy I,,n — dong mo may twang doi djivh mic cua dong co (trong tinh

) . . 1
lodn coi X,9 = An = ; )

Bal (17-87) vio (17-83) duwoc :

1 Ty 2 2 . B
- A'I - vl: ” j( x‘-mm B ﬁL )] + Id'Br‘rllm " 2 I*mm A
. 1 .
[1 + 0,3 (I,,mm — dBU )] SIN @pt
, 1 ay V]2 ;2 o B Wf 1 L Oy
),3 — s 2 I 4+ 0.3 —— —
Vi +os(z = )| it o )

cos (@p: + 31) ;

. Ny O P R
fa = V[W”J(l#mm BH e T [1+”’5(1,.mm ; )]

cos(210 — opl).

I

(17-87)
Tuw d6 thidy rdang dé khong déi xirng cda ap pha wrén cue déng co phu
thuée vao e dé bt dién khang thi (w nghich cua dong co va hé sd cong sull
cia phu tai khong dai xirng. Néu lay trung binh Iupm = 3 va x¢L trovong hop bi
hoan toan Xyg. khido 8 = 1, 25 = 0 i 7,40 = 1, 6, U249 = 0,2, Lir (17-89) xic
dinh dugec:
U'pa = 1,16 4+ 0,428in¢pt ;
Upe = 1,16 + 0,42cos (epl + 30); (17-88)
116 e0,42c0s (210 + »pl)-

Tir d6 1hdy r&ng { pamax = Updmax = Ugdmax = 1,26.
Nhu viiy b Xpq béng tu dién khong nhitng lam cho 4p trén cyc dong co
mal di xirng nghiém lmng ma con din dén qua ip nira. Cin chu voriing syondit
d&i xirng va qua dp chi xay ra {rén cye déng co, con dp Lrén thanl gop cua fram
(khi bt hoan toan Xjq) thr dGi xitng va c6 gia tri binh thwong.

L3
S
=i



S c6d mit cda tn dién Irong mach phiin tinh ¢da dong co céd thé dan dén
hign twong tw kich thich dién dung. Tinh todn chirng t6 réing khi khong tii dong
co khong bi tu kich thich. Nhung khi co dao dong tin s6 quay va khi mo may,
" dong co ¢6 thé bi tu kich thich. Vi vay dong co dung dé ddi xirng héa phii 1am
viéc khong tai. khong dugc b hoan loan Xpe va khi mé may phaindi til tu dién.

Dang may bu ddpg b d& ddi xing hoa s& khic phuc duge nhirng nhwoc
di®m noi trén. P& lam nhi¢m vy d8i xing hoa may Dbu cling phai dwoe bu dién
khing thir tw nghich. Nhung hién nay di cé bién phap dap tat duoc hoan Loan hi¢n
twreng tw kich thich cia may ba do do dién khang thir tu nghich ctia no c¢é thé bu
hoan toan, Ciin chu y riing ba hoan loan dién khang thi ty rghich s& lam cho ludi
tro lai dai xieng hoan toan, con khi bit khong hoan toan nhu d8i voi dong co
khong déng bo, lwdi con 6 mol mic do khong ddi xung nao do tiuy thudec muc
do bu. ,

Cdn nhiin manh réng lrong khi lam nhiém vu d6i xtrng hoa, may bu co Lhé
phéal hodc tiéu thu cong suit phan khang khi cdn (hiét. Tinh loan chirngtéd ring
néu may bu chi lam nhiém vu di xtrng hoa thi céng suiil dinhh mive cda 0o phai
biing cong suiil cia phu 1di mét pha. Néu may bit con lam nhiém vy phat hoac
liéu Lhy cong sufl phan khing thicong suit dinh mire cha né phai lon hon va phu
thudc vao mirc do phat va liéu thu cong suiit phan khang.

Bu dién khang thir ty nghich ctia may b ¢ling dan d&n sy khong ddi xtng
va qua ap trén cue cta né twong tu nhw déi voi dong co khong dong bo..

Qua trén ¢o6 thé rul ra k&l Juin sau:

1. Co thé dung dong co khong dong bé hodc may bt déng bo dd duge bu
dién khang thi tw nghich dé ddi xirng- hoa hé thdug. Phuong phap doi xing nay
dac biél co hiéu qua d8i voi nhirng phu tai thay doi nhanb, [ién tuc va déL ngol.
Uu viét cua phwong phap nay & luén luon ddm bédo sy ddi xirng Lhuong xuyén
cta lwoi ma khong dot hdi maot su diéu chioh nio du phu lai thay dbi ra sao.

2. Gong suiit dinh pitre ctia cdc may di¢n quay dung dé d8i xung héa cidn
phai bing hodc I6n hon phu tai mét pha (liy thude vao cac trirong hop cu thé),

3. Bu dién khing Ut Ly nghich ctia cac may dién quay s& dan dén qua ap
trén cuc cuia chung. Vi vay cac miay di¢n dung d& d3i xing héa phai dwoce linh |
d&n sw qua ap nay.

CHUONG 18 |

MO HINH XAC SUAT DANH GIA CHAT LUQNG DIEN AP

18.1. MO DAU.

Phuong phap danh gig chidt lwgng dién ap thee gia tri luyét ddi cia do
léch ¢6 nhuwge difm la khéng cho ta hi€u biét ddy da v& hanh vi cia dién ip
lrong thoi gian, do d6 cé thE lam hé Ihing cung c&p di¢n dit moét cach khéng
hop 1¥. Trong thuc (& co th dé dé léch dién ap vwol ra ngoai pham vi giei han
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cho phép mét thei gian v&t ngin, phuong phap doé léch tuyél doi khong cho phép
st dung linh chiil nay, ‘

| MO hirh xdc sufit cho ta hicu bLiEt mot cich diy di hon v& hanh vi clia
di¢n 4p theo thoi gian va lrén co sé do c6 Lhd tign hanh didu chinh dien dp mol
cach hop ly va hiéu qua.

§ \Mf)_hinqh xac suiat thong ke duoe s dang dé danh gia chfit lwgng dién ap
lin dau lién & Phap vao nhitng nidm 1950 do Ailel va Kain, sau dé dwoc nhicu
nha khoa hoc Lién x6 dp dung va phat trién.

Co s¢ cia moé hinh xac suiil 1 xem gia Iri dién Ap ¢ mol nat bat k¥ cua
mang di¢n la dai lwong ngau nhién bidn doi khong ngirng jrong the: gian. Cac
nghien cten da di dfn k&0 luan ring do léch dién ap & cac phu tii trong mang
dien phin phéi luin theo it phin bi chudin hodic ¥l gin chufin. Do do c6 thé
ap dung ciac dgce trwng 1v Thoyét cia luil phan D3 nay dé danh gia chit luong
dién ap. Gid thuy&€t do co thé chipnhan duge khi dién dp & utl phu lai bign
thién dugi tic dong cia rdt nhidu veu (3 ngdu nhién doc lip v&i nhau va ¢6 cing
‘w,,l'i-(f do anh bwéng nhw nhaa. Khi niat yCu 1§ nao dé co anh hwdng manh hoD
han cac yTu 16 khae thi didu kien dé co ludt phan b chufin bi pba hoai. Vi dn
trong mang di¢n thi€u céng safit phan khing hoxe lrong mang dién dién ap can
co di€u chinh dién up, gia thict v& luat chudn d8i véi dao dong dién ap khong con.
ding hoin toan. )

Mo hinh xdc su@l cho phép xac dinh duge mire do kéo dai theo thoi gian
cua g e do léch dién ap baL ky. Trenveo sé do tiéu chufin Lien x6 quy dinh
réng chal lwong dién ap dwoe xem 'la diam bae néu g tri xac suit dien ap nim
lrong gio1 han cho phép 1a 4,95, nghia lu khoang 959, thoi gian khio sat di¢n
Ap nam trong pham vi cho phép.

Nguot la cling da ché tao duoe cac von mét tich phan co thé do duge lrre
Lcp cac dde lrung co ban cua luat phan phai dién ap.

Tign thém mot budc nia ¢o 1hé danh gia chiit lugng dién ap theo hrong
quan giua dién ap va cong sual. Bing cich nay co thé xae dinh luwong dign nang
dugce cung c@p cho phu tdi voi dién ip ndm trong civi han cho phép va goi la
dién nidng chat lugng. K

Chit ¢hé hon ca la danh gia chat luvgng dién ap theo hiéun qua kinh (€ cla n6
d&i vari ho dung dién trén co s6 do thye hien diéu chinh (61 wu chill luong dién ap.

Trér ngai chi yéu khifn cho viée sir dung mo hinh xidc sufil cling nhuw mo
henb dicu ¢hinh 18i wu chal luwong dién ap bt han ch& 1a do vin A8 kiém dinh
finh chuin eda luat phan phdi dién ap & ciac hé Lign thy, vdn dé do lwong va diic
tring ctia luil phan phdtl dién ap va xac dinh cdce chi lién kinh t& cna dién ap
ddi voir ho tliéu thu.. Cic nghién cirn theo huéng nay hicn dwee 1i€n hianh
manh mé¢ & nhicu nuoc.

o

18-2. DANH GIA CHAT LUQNG PIEN AP THEO XAC SUAT

1. Luat phan phéi cua dién ap
Bo léch cua dién ap so voi gidd tri dinh mnie tai mot nul phu tai & Lhén
diém t dugpe xic dinh theo bicu thire

. ’ -'I«m
8 = — 10 100 - (18-1)
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Bo I¢ch dien ap tuan theo luat phan b3 chudin véi ham mat dé

[dur (1) — 5u,b]2
R E— a N CLE

trong d6: 8y, — do loch dién ap Lrung binh, duoe gie dinh héi bidu thue:

l 1
. 1, Dy — ‘ ,
8y = {m I E AL LI YT (18-3
i N [ Jdm
0
lrong do:
T — thoi gian &kl sal, tleol gran nay cang ln Lthi gia tri o'y, xac dinh

dwoce cang chinh ~xae (Hirone can thong k¢ khoang 2 — 3 tuin 16 tréd lén)
[y v gia trei truos hinh ola dién ap trong khoang T'. Phuong sar cua dd
léch dién ap.
T
S(M'” — Uy dt (18-4)

O

T

T

o =1

la do léch trung hinh binh phiwong ciia dd léch didn ap 61 (1) so v gits tri
lrung binhcda né c6 0o e vor do lech Lign chuian o, theo hito thue sau :

o
a 1)
dm
Pé co hé st dung e bong tinh xae sndit phai dua ham mal dé (18-2) vé.

dang bitn chudn ¢o phuong san bing 1 va g1t tri lrung binh bing khong.

LTRSS « T
Dan LN = ¢ (18-5)
g
) s e ot /.
va ham mat do [/ (1) Sl
f

fa o s _}_ o2 126
B V27 (18-6)

PO veri luat phan phiée Z co thé tinh dé dang xdac sufil dé r nim trong
mién gita git tr;y T, v,

.
N9

I ["
Plry<x— o= | o 2 dr=F(r)— F(ay) (187

P
Ry
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lrong doé

\1
, i LT
() ! i
« >
b t)’
v
i e
|)_
I" (v e . (la
V= |

L cie tieh phin xue suil Faplioce @3 duce tinh san trang cac bang, Ll xae sual

Ceeiie phiu lue 2y chu v ndu o Plngk " (— ) =T — F (1)
Mot tinh chat rit quan trong ¢oa lual plia phisi chuwin la quy Tae g, then
Ny e e | ) g8 ;
qur lae nay xae sual de cho dosloo 0 on ap cuot re kRhon pham e ¢y = 2a v
= L ; : : ; | I $ 1 . . _' P
. co Lhc 1 Fang Khong NI Vovowo the khang dinhocing do teehodién op

fion many teong phant vi

(3/ ib - fal S I'.l, "h + -,;G, ( ];":,—(\3.‘,
|
‘ ; o P
C o = ¢ ¥ e 0 = ! i, '}- ady = [ ITNES (10-14)
oo v la-S 0 ISy o6 Ll linh o (o Lreng vae snal cua dién ap ki bt

{ { Mmin -

. Wi [ i T N N
[ 1 _f_ . (]b_]./‘
ik LN (1)
2
sau do theo (18-5) xiwe dinly duoo &F ), va :

2. linh chat lwong dién ap theo xae suai.

Tin' chat lvong dicn ap theo ~xae soat chimh T xdc dinh pioag fuonrg ths
anode dién ap dam bao chinl buong trong tong thai gran o vice T nae do.

iKhi cho Lict 5/, 8 va do léch dion ap cho phép 8T va 3077 ta co thé xac
dinh Jduoc xac xpial dé cho 5l sl a0+, A6 chinh a4 xae suft Lhot gian

clat lwong 1.

PCco the ap dang (187 Livoe W La phar ol ap v oy

AT — 83U

R

8 e 3['113

Ay —

sau d¢ xac suatl chal lvong duoc s dinh then:

1P = (3! ol o)y —=F(ry) — Flap

St 5070 ool — 3l
= j( e _'._\: R | )._ _r_l__) (1§;_]-.‘)



-~ a2 . N . . .
P octing ¢d 1he xae dinh theo @ va s

— 1 min — L o4
P ] L AL ) — F ( [ lh) (13-13)
| t

\ ol 5
SO T am :
trong do —— _ﬁ_[,,, ™ ym
104
e = e S (g,
Tt

Thoi gian dicn ap dam bao chitl lwong lac

T, - P,.T (18-14)

Ta ciing unh due <o sioat thor cian khong chitt Jwong, toe Ko sac sudl

A8 SU s~ va sl .4l + '

P = 0R0 <5 ) 4 Pl =80 =1 — 20 (18-15)
trong do
! = 0 .'r *mn‘_(. ) A oy
P o< =k X ) F(l v By (16
\ 7 ]

!"r-\’ = "JF - I'I' md .y '—{ t \ .
PISE = 30+ =] — 0 )y F( pma by (18-17)

X
Thaei gian dien o khions dam bie chal lwong la:

PPy TET_T, (13-18)

Vi dua 718-1. Cho hov 1y, 1oV, 80~ == — 59, 3l ==5°,. Theo thing
ké ¢6 8507, — 19, 5 =25% v tmh xie suiil dé dién ap dao dong Lrong khoang
SU7 va 80+ gia thicl thoi sian kliao sl 1T = 8764 /i

Giii: 2,58 o 2 e 1 5
A
Do (=1
. T ey .!
e 23 :
Tra bang ham tich phin Laphace ta ¢6.
FOoyy = FP(—1,6) = 1 = FEIB) == 1 — 01,9157 —= 00,0548

Fla,y = [F(2,0) 13918
Vﬁ_‘l’ [J(:L

I

PISU= 3 A = Pl — Fen

Po = F(2) — F(=106) = 04915 — 0.0548 = 0,9370
Prer = 8760 (1 — o) = 27000 (1= 0.9370) = 548 hnim
SUmin= 3", —3 =— 1 —3 5 =— 850,

SUmay == Bl 1y + 3= — [ £ 7 05 =650,

nr - «u . N - . a ar .. ’
Né¢u theo Uienu chitn quy dinh 0 2950 thi & day ohit o ng dién ap
khong dam bao, phai oo hicn phip dida chinh. Co 1hé thay doi di¢n ap trung binh
(bdng cich thay doi dou phin p chiing han).

Jo2



'l"huo k¢l quil linh FF(xy), Py la thiny
PISU < SUT] = 0,0548
PS> 50+ = 1 — 08918

= (0,008 2

Nhw vay dién ap xau vé phia dwdi ohicu hon. Vi vay cdn ldng gia

trung binh, Gia il tang dé co: 80, - = 1)
Wi do
- o .
‘1.1 — :_2; .12— P = = __)‘
2,9 : 20

=1 — DGUTE — f1)225

P(—2) = 1 — I'(2)

Pa = PUT <80 03U = F(2) — P(—=2) =

. e
yéu ciu

Uges = 110V Ui =90V Uy =110V
8(._ == — ;-)ﬂu : ";J'- .= 1()5)0
Gia thigt the gian khao sal T = 276014

(il -
v ( ‘max f 'min
Theo (18-10) va (18-11) ¢o [y = f

=

5! Gy o
Vv Up = 2‘)—}_—) == 20

VA
)
115 — 90 ,
vy o= = LIV
)

2—11 ~
A2 =10 — 70,
110 -

4.1
114

G{}b —

100 == 3,729,

To day s dinh dwoc

I = P;iil - sl ("5['*} -/ (__

O day i, == F(48) — F(—0,59) - 0,720
Do do Pre = 1 — 10,7238 = 0,274

Vi TMKH — 00,2742 . 8760 = 212 /ifnam

3. He s6 khong chat lugng.

2.

SR T S (.31 S A )

trj

00772 — 46,0228 = 0,9544 dal

Viodu 18-2: Hav tinh chfit lweng dicn op tai oot phu téi khi do duoce

Nhu di thiy cae dail wong 80 vic o duoe st dung ril hiéu qué lrong viéc

danh gia ¢hit lowong dién ving, Tuy phién cie dai Jueng nay van chwa cho ta
bigt rd quan hé gitra dién £p thuce (€ so voi dign up dinh muc ciia mang dién.

i
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v R phace nhivge diem iy nood la dua ra dat lwgng goi 1a hé 80
kKhong chal loer - duae dinh nghia hor bhicn Uidee sau :

N -Jl J (3l ()2 difo, ] (13-19)

0

Nochb Do gia tei trung binh o binh phuong do 1éch dién Gp so vo;

drih nnre, can bae nai cda N cho ta it do deeh teang binh cta dién p so v,y

dinh mue. Goia e do léch quian phuong cua do leeh dién dp, theo 1V Lhuy@ xdc
suat [xem pha chuong har| ¢o:

2
N =38l 4 &° (18-20)

Nhutvay booba dai fwong 877, N ova wiie dinh hoan toan hanh vi cia
dien ;’lp lrong Hl()l cian.

O vidu 181, taco =25, 8l p=—1 viy N = (2324 (—1)2=7.2(",)"
Vi VN = 2B8Y,, (lo feeh trung binh coa dien dp s ovad dinh moce La 2,689

RO rang la gid el N ocang 1on ching 1o chdit heong dién ap cang xin. 1o
do coi Nl he 80 khong ch@t tuong cna dicin ap.

e sa khong chat hwong ¢6 v onghia quan (rong trong vice danh git ¢hi tiéu
kinh 1& ¢ta phu lar then dien ap. co theé chieng minh riing 16n Lhiit kinh 1€ cla
phu lai khi dicn ap lech khoo giactei dinh muce pho thude vao hé sg N

Cav nha khoa hoc Phip di dua ra hifn thiee dinh gia (6n thit kinh 1€ cla
phia tan theo dien ap nhe sau

= (3l + 1y N) A (18-21)

trong do: ap — {dou vi ticn kWA 9], as — [don vi tién/EWh . (%)%] 1a cic he
s phu thuoe vio dae tinh cua ho tieu tha dien: A[EWA] — 10ng lwong dién
noeng Liea b trong nam, Nhw viv ton that kinh 1€ theo dien ap phu thuoe van
vid ey trung binh AU va iy sd khong chat leong V. (it (ri cua Y[ cing nhd Lhi
clot hwong dien ap caog Wt Kho khaw oo nhal khi¢n cho vice sie dung (12-21)
trong thue (€ chinh la vEn dé xac dini cac he 8O gia ca ay, @

4, Cac thong so dic trung cho nhom nhiev phu tai.

Khi phai xét dong thoi nhica phue Llar. ta dung cac thong 86 dc trung Lrang
puih Liah theo cong sudl cta cae phi lad do

a SOOU R, o
“wre T TP (18-22)
N / IJ GZ ) l)
SRS T | (18-23)
' 2! ‘— 2 i
N =3 Ly - s (18-24)
trong Ao [, 007 o0 — cong sulil v i dace rivng cda il phan b dién ap &

RPN b ; . * . ) . . - s . -
phu tai i Thay cho cho 0o Lhe ding luong dicn nang lién.tha hang ndm A,
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5. Do luorng cae dic trung xae sufit caa di¢n ayp,

Ciac dai hrong ol v N O thé do Drong mot cach dé dang bing  volmel
tich phan d& duge ¢h® lao va sir dung & nlndu nuwoe.

Sodo nguyén Ivocta svolmél tich phin teéo dinh 18-1. Tin hiéu dién
ap dwoc dwra vio ho so sanh, & day dién ap dinh wmbe cling duoe dwa vao,
o daw ra cua bo nay I UL, di theo hat nhanh. VMol nhinh di vio ho tich
phan l. viv sau do I bo nhan 1/, & ddau ra L 8U,. Mot nhanh di vao bo binh

phurong (80)* sau do dén bo tich phan f vi bo nhan U, & ddu ra la N, Khi da

LIt N va 3l la dé dang xéc dinh = theo (18-21

;

utoan

el

e “""5%
vilt

.
SUtte) § 5ot
o § o
. T
Hinl 151

18.3. DANH GIA CHAT LUONG DIEN AP THEO TUONG QUAN
GIDA CONG SUAT VA DIEN AP

1. Luat phan bé chung cua cong suat tée dung va dign ap, dien ning'
ehdt lwong.

Cong sudl tac dung va dicn ap o moi nul pho tu Ta hai d‘:_l‘i lwong ng’ﬁu
nhién phu thude nhau vicceo luat phan bo chung vao linm mat do ]'(P, U) va ham
phan phoy (P, 0U). Ta o

i |

[‘(l)l) e J j }(I'"/ JIRART {Ip (]8-'_)_5)

Bicu thue teén cho la bicl xde sudl do cong st oo gig 1l nhd hon P oya

dién dp nhd hon l .
Xéac suiit A6 cho i) <2 avally 1 1y la
"y Uy
Plp <0 Pyl =U Uy = f J. P Uy di'dp (18-26)
Py Uy

Cac xic sufil trén cho bicl trong bao nhiéu phin tram oia thoi gian khao
sat T cong suflt va dién 4p c6 gidlri ndw trong micén da dinh.

[
[
[}



b o Lad Linh N su@tl dé he nam Trong mid

{
- . [
(”‘ / —i— O-’,II l,< [2)
oo Ug
0 Peles Uy U T [, Py dudp (18-27)"
0 Ul ,
Y nghia hinh hoe ciia hicu thire (15-27)
Juoe the hien teén hinh 1%-2, d6 chinh a4 xdace U
sufit de hé vor vaoseiai nitm ngang giéi han bd
cw dwong O =17 val" =", vt cong sufil
khong ¢ gid tri am. . P
Ta ciing co the tinh duwoe 30 dién nang | gl
duoe tieu thy khi didn ap nim trong gidd hum !
"-r.-l.] [L \':‘\1 I'Z
e L") [
et — P
LT J P20y dEdP (1398) Hinh 13-
0 L'1

Liong do T 1a tha gian khio sat.

X

pitu thive (18-28) ¢6 v nghia thue Gén quan trong. Nta thay [Ty val’, biing
Chae g el giod an cho phep coa dién ap U opmn Vi Ucpma,\ thi ta s& 6 hrong
dicn nung dwoe cung cip cho phu tii voi chat Tuong dién ap dam hio. Ta goi
th dién nang chat luong A :

oo [-—cpmax

do=T P (P, Uy Du.di (13-20)

O I“(‘pmin

Ta ing ¢o thd linh duoe tong s dicn ning tiéu thy hot phu (ai.

L=1, .[ J Pof(P 1Y dUAP = P Tia. (18-30)
[} O

’ . . R Ar . el »o. . . L . “
frong do Phae B cong su@ll cue dad cua phu td, con Taye [ thod gian su ding
cong sudl cue dai.

Ta (18-29) va (18-30) ta linh dwoc sO dien ning dwoe cung ¢iip cho phu lai
viri chal luong dién ap khong dam bio :
Ager, = Iy — g (18-31)
Cie dai Toong. gy vav by e o0 the st dung de didnh gidc ehil luong dién ap
viclam mue Licu dicu dhinh no.

bBinh gin char wrong dico ap theo g hoan thién hon so voi danh gia theo
xae sudl thot gian chat logng dién ap ~xan vi no x¢l d&€n ¢ dién ning duge tiéu
tha tng voi do Ieeh dien ap cho'phép.
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N&u khong xét d&€n v&n diu tw vao thift bi difu chinh Lhi ham muc tiéu
dé di®u chinh chgl lwong dién ap la:

Aer — min (18-32
hoi#c ReL )

deL  — max (15-33)

2. Tinh toin dién n#ng chit lugng theo twong quan giwa cong suidt tac
dung va di¢n niing.
Viéc tinh toan .l¢y theo (18-29) rat phie lap vi phai bifl Tual phan b
dong thoi cia cong suil va dién ap. '
Trong trudng hop gidia cong sudt viv dién 4p ¢o6 quan hé Luong quan chil
’ by . = B +a - Ar . oA
cO thé linh gidn dung dién nang chiél lwong theo phuong phap sau diy :

Ta cé6 dwong héi quy thye nghiém cua cong suitt 2 theo disn ap {7 6 dang

= (U — ) + Py, (15-34)

U
trong d6 U,,, Py, 12 gid v} lrung binh cua ditn 4p va cong suiil,

Kpy lie momen tuong quan

J giora [ va |

Dy la phuong sai cua U/,

Bé thi ctia duwéng hoi quy
dwoc v& krén hinh 18-3. Cong su@l
tac dung hoan toan phu (huoc
vio yéu cau cua phu lai. Bing
cich thay doi cong sult phan

N ] khang () trong manyg dien la co
Pon e Prox  # th& thay ddi dwoc gia tri cla
Hink 183 dién ap vado do thay d6i duoc

ding digu cia dwong hoi quy.
Gid thidt ridng dién ap Iuin theo luat phan bd chwin, ta ¢6 the linh dwoe
thoi gian chat {wong :

Ucpmax
Tep=Po.T =T I (W =
Ucpmin
— T[ F ( ('cpmax — | tb ) — I ( ( cpmin { th )} (](\‘1_55)
o 4 f
sau do: o
Ac, = ta . P (18-36)

pé lang cwong do chinh xac co thé chia mién dien ap gitia {pmin V& Ucnmax
ra-lam nhiéu khoang, mdi khoang c¢O dién ap lrung binh [, va cong suiil lrung

. . ’.ri+1 -_— (jlb [1 - l[lb >
Ao = T Y Pu [1(__;_4) — F (————cr )] | (18-37)
i=1

2=-42 337



trong d6 [, va U; ladicn ap trén va dwdi clia khoéng i, khi khodng i 14 khoang
dudi ciing thi 17y = Uipmen cOn n€u i la khoang Lrén cliing thi Uiy = U cpmay-

Vi du 1823, Tinh dién ning chil lvong & nut phu tai co:
Umax = MOV, Umin = 345V, Poin = 100kW, Ppay = 200kW, Upnay = 399V,
Uvpn = 361V, |

Truoe hdl ta lap dwong hoi quy P = f(UU) di qua bhai diém (Unin, Prax),
(l max: Pmin) ¢O dang tuy&n tinh:

P — P .

P T — max mia L] —_— l’min Pmax
Umax — Unin ( ' ) +
200 — 100

= — —— (U — 345 200 *
400—345( )+

= — 1,820 4 828

Tinh {"Ib ‘\.’I;l Gy -

[y — L mex j Unin  _ 379 gv

U .
g = Umax me :9’1‘/
6
Ta chia dién ip lAm 5 khodng, v&i mdl khoé/ng ¢6 Us va U;,; ta tinh Uy
roi lheo dwong héi quy tinh Py
bat .

T, = Ui —_— Uu,
xy = Ui — Unp
Xdc suit ¢ dién 4p nim lrong khoang i la:
Pluy < U < Uy = F(ry) — F(xy)
Ung voi mot khoang dién 4p dé, dién ning c6 gia tri
Ay =PlU; < U <Uy] Py

Bang 18-1

| L | om | e Fey ) R (0¥ 673 | (105 B
;éi’ 353 186 -3 —1,28 | 0,0014 | 0,0986 154 0
32} 366 160 —1,28 | —0,17 | 0,0986 | 0,4207 450 ) 450
35;1 376 141 ~0,17 | 0,94 | 0,4207 | 0,8159 500 500
gg} 386 126 094 | 2 0,8159 | 0,972 177 177
i’g; 3955 | 108 2 B 3 09772 | 00086 | 24 | 2
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'l 2 . . A : ,\ . . . <. ~ . ~
O khodang nao dién 4p ndm trong gi¢i han cho phép thi dién ndng la chitt

lrong. K€t qua tinh toan dwec ghi trong bang 19-1.
Long cic hang ¢ col d; va Feoptaco:

. 3 . i _ 3y
e = 1205 . 10°kWh; dopp = 1151 16 kMW 4
'1‘_\.’ SC) glﬁ'a T‘CL Vé\ .‘12 l{l

3
A 100 =, ot 107 100 = 959,

% =
Ay 1205 . 103

18-4. PIEU CHINH TO! UTU CHAT LUONG DIEN AP

1. Dat van de. Boi voi moi thi€l bi dung dién hoac hé tiéu lhu dién bao
gio cling 16n lai gia tri dién ap 131 wu Uy, khi lam viée voi dién ap nay ho
ding dién c6 chi tiéu kinh t& tot nhét. Khi di¢n dp téch khoi gia tri (01 wu sé
gay ra Lhiét hai kinh € Y so voi lam viéc o U p.

P& diéu chinh dién dp h¢ thdng dién phai diu lu lweng vion K va phéi chi
phi vé van hanh Y,,, khi diéu chinh dién ap ciling iam chi phi vé ton Lhill dién
ndng !rong mang dién CAA thay déi. Vi vay kbi thuc hién difu chinh dién ap
la phai thuc hién @& tong chi phi Zy dat cuc ticu:

Ly =Y 4+ K+ Yo + CAL — min (13-38)

Bai toan tong quat dién chinh (6t wu chit lweng dién ap 1a xéc dinh cac
tham so diéu cninh sao cho t(}ng chi phi Z, dat gia tri cuc Liéu lrong cac rang
buéc nhiit dinh, vi du dién ap khéng duoe vuol qua gioi han cho phép, vdn diu
te cd han v.v.,. ¢

Khi bo qua moét thanh phan nao do trong (18-38) ta c6 cac bai todn t&i wu
cuc bo. Vidu néu khong xét d€n van ddu Lr cho thil bi diéu chinh ta ¢6 bai loan
diéu chinh dién ap sao cho thiét hai kinh 1& & h¢ tiéu thu Ia nhdé phit :

Y — min (18-39)

hodc khi khong xét dén Lhiétl hai kinh (€ Y ¢ phu tai ta s& ¢6 bai todn: dam bio
do léch dién ap cho phép voi chi phi nhd nbéal.

k<4+Y,y + ¢cAd — min (18-40)
voi cac rang buodc

SUT L 8y << 80 (18-41)

Pt co thé giai cac bai toan (18-38) hoiic (18-39) cin phai xdc dinh dwoc gia
tri thiét hai kinh t&€ Y do dién ap léch khoi gid tri doi wu Uy, Viéc xéc dinh ¥
va U,y vt kho khdn va phirc tup, cho d&n nay méi chi dal duoc k&t qua trong
cac trieeng hop don gidn. Do dé vdn dé diéu chinh 18i wu chit lwgng dién ap
chwa dwoc ap dung réng rili trong thuc &, nhung xu hwéng la ciin thuc hién
dwgc phwong phap di€u chinh nay vi né mang lai hiéu qua kinh t& cao.

2. Ton th4t kinh té do do lech dien ap. Ta goi thiét hai kinh t& cia ho

tieu thu dién do chdt lwong dién Ap khong 8L la hiéu s6 cda chi phi tinh toan Z
(
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¢ dién ap lAm, vi¢e {7 va chi phi tinh toan 7, & dién 4p t8i wu l'op1. Phén tich
cehi phi Z & dicn ap {7 thanh chudi la duoe biéu thiic

o 52
i _/ (dU)? + (18-42)
ol 29l

Trong do:

/ — chi phi tinh toin & di¢n ap {5 7, — chi phi tinh loan & dién ap Uy,

dr =1 — U,

Pao him riéng & biéu thie (1¢ 8-42) duoc xic dinh ¢ dién ap U = U,
‘Thiét hai kinh (€ cta ho tiéu tha dién la:

: ., 97 1 9 /
} — Ly =— dU 4+ — — (dU)* + . 18-43
) 2L v L2y (18-43)
Vi giatri cia Z o (= Uiopr Ta cuc ticu nén a}/f —0;
d
Do d6 c¢6 thé vi#l gin ding
: 1 % 1 zZ
Y = — (dU)? = — [ — 1,02
5 oz 1Y) 5 AT 2
dat ' K= L1 % e 18-45
q L= - g lace: | (18-45)
Y = KU — U,,0)? (18-46)
Thié! hai lrong khoang thoi gian T la:
Y, = I K — Ugp)? dt (18-46)
(8]

Néu bi¥l d6 thi I" = /(1) ta tinh dwee thiél hai Y, trong théi gian T. Bién

¢oi (15-46) la duoc :
T
— K I (U2 — 20T gy + 12 ) dl =
o

T
— J VR4 I 2, dt J op,dt
(6]
T
— TL j U2t — 2y — j Udt + UON) (18-47)
8]
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Ta co thé tinh dwoe gia Lri trung binh' ',y va phuong sai D({") va gid tr]
trung binh binh phwong Uipe, can dicn ap. Ta co

T
Uy — — j Ut
0

1
T
D7y = _LJ' (U~ )2t
T
0
T T
- 1 (J‘ 2t — 2.[ ldi) + U
(0] 0
trong doé ~
I D
. 1
Q
tr do ta co
D) = [lbbp 207 1h [lb — l-tzbbp — b fb (13-48)

Thay vao (16-47) duoc :

Yo = KT(U%,, — 2Lop U + /'jp[) —

= KT[DY+ 1] — 21" 2y + U2 ) =
= KTD(U) 4+ ({'1p — Uop)? == KETD(U) + (3U)3, (18-49)

Tor (15-49) ta thiy thitl hai kinh 1€ Y phu thude vao phwong sai va binh
phuong cua do léch gida dién dp Lrung binh va gia tri dién ap 181 wu. Bi¢u thuc
nay twong tu nhw biéu thuc (15-21). Thanh ghin (30)3s ¢6 thé do (ruc ti€p biing
volmel tich phan, con D(!') thi tinh theo (18-48) lrong dé ['3psp, cling do duwoc
truc Ligp [xem biéu thuc (18-12))].

Tir (18-49) thily rdng mudn gidm Y, cin gidm tan xa D({') clia dién ap va
dwa gia tri trung binh cda dién ap ', d€n gin gia tri (8i wa {op. D6 cling chinh
la hai bién phéap co ban cua diéu chinh dién ap.

3. Dien ap t6i wu. Moi ho dung dién ¢6 dién ap t&i wu Ugprr n6i chung khac
vii Ugm clia mang dien. B¢ ¢6 thé dida chinh t8i wu chit lwong dién ap ta phai
biet dwocdién ap 10 vn & nil cung cap, tie 12 & chd dicn ap dwoe didu chinh
moél cach dée lap. Nac dinh dién ap toi vu o nut cung cap ral phuc tap vi né cung
cdp dién cho nhiéu hé dung dién ¢o dién ap téi wu khic nhau.

Bé xac dinh @ién &p Gi wu & nitl cung ciip, trwoe hEL phii xac dinh dwoc
dién ap t3i wu & cac hé dung dién. Phuong phip chung d@‘ xac dinh dién ap L&i
wu cua ho dimg dién la xdy duwng ham thiét hai kioh & do dién ap léch khéi
gia tri téi wru cua lirng thi¢t bi dung dién hodc cua ca hn dang dién noi chung,
Sau do6 cuc ti€u hoa ham nay ta st dwoc dién ap t6i wu. Cong viée nay riil phic
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tap kho khiin, k& qud thu dwoc d€n nay cén rdt it va han ch& trong mét so loai
ho dung dién c¢6 dic linh sk dung dién ndng don gian.

B¢ lam vi du, duéi day xét dién 4p t6i wu clia phu tii 4nh sang va déng
co khong dong bo.

a) Bién ap téi wu ctia phy tii anh sdny. Khi diénap U trén cuc dén soi dot
lon hon dién ap dinh mire Uym, tudi tho cia bong dén giam, nhung quang théng
phat ra l&n. Vay lam cue liéu chi phi tinh todn cho mét don vi lumen-gi¢ cia
béng den ta s€ co dién dp 101 wu.

Ta st dung cac k¥ hiéu .

) — gid tién bong dén tinh theo 1kWh thip sing [xu/kW h]

b — gia 1KWh di¢n nédng [vu/k\WVA] .

4w, P — cong suiit dinh mirc va thue t& cia dén (kW]

Pym, T — tudi tho cla dén tng v&i Ugm va U [h]

Kdm, K — xufit phat quang dinh muc va thuc t€ [lm/h]

Co thé thanh lap quan he giia Kqm va K thue (€:

U

K = Agm
H (Udm

)1 Y lim/Wi (18-50)

Cong suilt tiéu thu P ctia dén phu thuéc vao [/ theo quan hé:

7 (1,6
— Pym (__) (W] (18-51)
N Udm
Tu (18-30) va (18-51) la xac dinh dwoe quang thong cta deén:
. U \»
L= PK= PynKyn ((—) (Im] (18-52)
'dm

Tuoi tho c¢ia deén T t¥ l¢ nghich voi dién dp lam vice U, cé thd theo
quan h¢:

4 L; m 11
I = Tdm( ! ) 3 1 (18-53)

chi phi tinh todn 7 cho 1 gi¢ Jam viéc cia dén duoe thanh lap nhu sau :
Chi phi khau hao .1 trong 1 gio cia dén khi lam viéc voi dién ap U

L1 1 U \133
A= (ll‘)(m — — aP m ! -
- in ( i ) (18-54)

Vi hiéu qua kinh (& trong 1 gio caa dén la a,. a. Pym L ril nhd so voi A

nén c6 thé hd qua.
Viy chi phi tinh toin Z ting voi 1 gier khi T = 1000k c6 dang :

) 5
B (L)
1000 Tdm Udm
hl)dm t 1,6 (lPdm [_[ 9,8
o - + —_— -
1000 ( lgm ) Tin (Uam) (18-55)

/
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Sudt chi phi tinh toan Zg, cho 1 lumen gio xac dinb :

, 'y /
Jdv _ _[_ _ b ( L ) 1.9 + a ( L )9-8 (18-56)
L 1000Kgm \Uay TymKan \Ugnm

Ly dao ham cta Z4 Lheo U va cho biing khong ta lim duwoc gy clia dén :

dZ 4, ot \— /
-__(‘]_ — O —_ 1,(') b ( Uopt ) 2,9 + a (Lopt )9:8 (18_57)
d[ IUUUKdm Udm Tdedm Udm
L, . .
dat o B2 = z bin dbi (16-57) la duoc:
 4m
08 ‘a x11'7= 1.9 b
T sm 1000
tr day
11,7 11,8
U, 1,96.T 0. T -
— Pt W0 Lagm G 2 dm 18-58
¥ Ugn U8, a, 1000 v 0,144 a.1000 ( 5)

(18-58) xic dinh dién ap t&1 wu Uy

Vi du : xac dinh dién ap t8i wu ctia bong den 40V voi gia thiél Tam = 10004,
b = 15zujkWh, gia bong den 2,4d. Vay :

a —= —2;40— —6‘1,11/1{‘“
40 .1000
Tir (18-58) linh duwdc:
11,7
Co = Usn \/ gq 1910000 oo
pt d 0, 194 6.1000 U,—)Sglbdm

by Pién ap t6i wu 'chia dény co khing ddng b4, Khi dién 4p trén cuc cla
dong co khong ddng bo léch khoi gia tri 161 wu sé gy ra thiét hai kinh t€ Y cho
truyén déng dién do hé s trwot » thay ddi va ting ton LhAt diév ning trong dong
co: Gia tri ¥ ¢6 thé c6 dang:

S\2 b b ,
Y — | (2= — + U¥bir —_— sP| Sim 18-59
[(U) (re+rz) oo Ourv 49 755 Tesb) S (18-39)

trong d6 S — cong sudt loan phin cta déng co, I’ — dién 4p trén cyc ddng co;
b — gia tién ton th&t dién ndng, xulkWh, ry, r — dién tré stato va roto;

by — dién din tir hoa; g — dién din lac dung do ton thét trong st ; s — hé s6
truerl trong hé don vi twong doi voi Ses = Sam Ues = Ugm 3 S¢m, KV A,

Thanh phin thi nhit la (6n th&t trong dién iré stato va roto, thanh phiin
thir hai 14 tdn thit tir héa va tén th3t trong sit, thanh phin thir ba la tdén thit do
hé s8 Iruotl (vi du: san phim hu hdng).

Co thé coi gin dung:

Pr

s = UZ

do do6:
P \? b b P\2
Y=|{= 2 LU + gy ( ) (18-
[(U) (ry+r2) 100 + U%(onry + g) 100 +a o) 2 |Sem (18-60)
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ditrz = r, (1 + 10[}%) va hitn dbi (18-60) ta duoc :
+ U2 (by 11+ 9)

Y:[(P) it 1) 100 100

T (18-61) ta linh dwoc (,, cla dong co khéng dong bé :

] ¢m (18-61)

2
r= A AEE) 4ot @+ ) =0
T day : o
Uope == VP V(r1 + r3)/(rib%4 + 1) (18-62)
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PHU CHUONG 1

MOT sO BAI TAP VE PO TIN CAY

o » . - " ) . . - . ~ al

Beé sang 16 thém nhirng phin vé Iy thuyel, ngoai nhung vida da néu rai rac
trong cac chuwong. dudi dity <& trinh bay thém mol s8 bai lap dwoc x€p thanh nhirng
phan ¢o6 nai dung Iv (huy#l giong nhau,

- PC1-1. Do tin c9y cua he ¢o dy trir. Voi hé co n phdn 14 ndi song song, do
tin cdy P cia toan hé dwoe xac dinh theo bigu thirc

-JTa=m (1)
i=1

Trong do6 p, la do tin cay cta phan tir ¢
lrong thuc 1@ phdn tu du i dwge dong vao lam viée nho thigt bj dong mao
(ddi ndi) co do lin cay pg. B¢ don gian. co thé ghép thigl bi ddi ndi cia phan
te i voi phdn Lo dé. khi do do Lin cay p; trd thanh
Pi = Pa- i (2)
Bau tap 1. Nac dinh do Un cay (xic su@l lam viée duy Iri) cia mot he gom
phin 1r chinh 1 ¢0 do tin cay py va ba phan trdu triv; 2.3, 4 ¢6 do tin'cay twong
ung p,, pg. Py Cac phan i du et dwoc dong mé nho thigt bi doi ndi ¢6 do tin
cay pe nhu Lrén hinh 1
Gia Uit ¢cO6: pp == j15 = pg = py = 0,9
[],1 o H,li{f)
(ricit : Ghép Lhidl bhi d6i n&i voi 3 phidn ta du (riy

. _———O——j Lhanh mél phian (G moi 2. Khi do do tin cay cia phian

(r 27 xac dinh theo :
e — Py = pa [l — (1—p2) (1—p3) (1—p,)] = 0,949
e Bo t‘in ¢y cua loan hé
Phy=1—=0—=p) (A=py) = 0,945

Hink PC1-1 Trén day do mdt thigt hi doi noi dung chung cho

ca 3 |)I15n tu duy trir nén do tin cay cia hé tuong ddi

th&p. Trong lrrony hop moi phiin ti dy trie dong mot thigt bl ddi ndi, do tin cay
toan h¢ P, ch gia tri cao hon. Khi docd

P, -1 —(1—=09)(1—09. 4,93 = 0,9907

Bai tap 2. He S gom phan tu 1 va hai ])hdn o 2, 3 lam du tri « Janh ». Quy
trinh van hanh hé nhur sau: Khi sw 6 phin th 1 thi 2 duoc dua vao lam vife
va khi 2 su ¢6 thi 3duoc dwra vao lam viée. Gia thi€l khi dy (rit lanh cac phin
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lr khong ¢o kha ning bi su ¢d va cwong do su ¢ cia phin 1o 1 ] Ay, ngoai ra
khi lam viéc cic phdn 1o 2 va 3 ¢é cuong do su ¢d bang nhau la A, Xac dinh dé¢-
tin cay cua hé S voi gia thigl khi khao siu hé dang lam viéc.

(zini, Cac lrang thii cbia hé duoc mé. ta nheo A A A
xich Markov nhu trén hinh 2. Trong do. (W

Sy — philn tlr 1 lam viéc ; 5, — phdn Wrdy trit = %2 53 D
2 lam viéc; Sy — phan (0 du Ir@c 3 lam  viéc; Hink PC1-2

N, = khong mal phdn t& nao lam viéc.
- . - o ” . . . - % ;.
V1 khong dil van d& sira chita khi su ¢8 nén mii tén chuyén trang thai
trén h. 2 chl co mot chiéu.

Thanh tap hé phwong trinh vi phan Kolmogorov mé la xac su#it trang thai:

d .
Pi — 1P ()
(!
d .
—(ﬁi = — 7,p2(t) + A pr(8)
a . .
--5{”— = — 1,04(t) + napa(l) (3)
dp B
_(5_:_ == 7.3 pa(1)
trong do thoa man :
P1(t) + po(8) + pa(t) + p()=1 (4)

T phuong trinh ddu & hé (3) xac dinh dwoc:

pi(t) = e~ Mt (5)
trong dé gia thiét diéu kién ban ddu p,(0) = 1.
bat (5) vao phwong trinh thir hai cua (3) nhan dwov :

d ] =) .
P2 = pat) + e (6)

Voi difu kign ban diu p,(l) == 0. nghia la & thoy didm ban diu phin td 1
khiong sy 6 nén phin to 2 chwa dwa vao, giai (6) duoc:

? —71t A —7
palty = ——- TN e 7)

by — 7 Ly — 7

bua (7) vao phuwong trinh thw 3 cia (3) c6:

_.i’f]_"l. —_ ;‘2p3 + )"1)'2 (‘—)"lt )\l)\z e-—)\zt (8)
dt /2—-— ;‘_1 )\2_,_ 7‘[ A
Giai (8) nhan dwoc
Ay - \ |
Pa(t) = «1—226 tt_ _\}#_2 e~ M2t Ml e—?\zt )
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Xdc sufit lam viée an toan clla hé, hodc do tin ciy ctia hé P(i) duoc xic
dinh theo biéu thue:

P(1y = py() 4+ po(1) + pa(t)

ﬁ 2 ) s ;
¢ )\1!3 - }\1 — 2)\17\2 _ /.1/.2{ ()——'/.211

Py — ——24
(h2 — 2y)* (Ag — np)? Ay — 2y

(10)

PC.2. Do tin cay cua he ¢o phue hoi. Trén day xét doé tin cay cua hé khi
khong quan tAm d&n phuc hdi. Nhw vay chi xét do tin cay clia hé & qua trinh khong
ding (¢t chwa — ec) vi khi t — e moi hé khong phuc hdi déu hong (ir chdi, téc),

B3i voi hé ¢o phuc hoi la quan 1am cd qua trinh qua dé va qua trinh
dirng (I — o). ’

Bai todn vé cac phin tir dy trii: Co6 hé gom 1 phiin & co ban chiu tac
d¢ng boi dong sy cd 8i gian co cuong do A Khi sy ¢§ phin tir dwoc thay thé
tee thoi (thoi gian sta chiva bang khong) béi phan 1t maéi c6 eung déc tinh, 18y
trong tdp N phdn (0 du trit «lanh ». Xac dinh x&c su#t sao cho hé lam viée dwoc
trong khoang thoi gian ¢t véi N phin (0 dw triv d6, néi cich khac cdn xac dinh
do tin cay I°(t) cua hé ¢6 phuc hoi.

Trwoce h&t thay rdng c6 (h& giai tuong tuw nhw bai tap 2 trén kia nhung s
trang thai 1on, tinh toan c6ng kinh. O day co thé gidi mét cach don gian hon bing
chch st dung phan phdi Poisson. Do lin ciy clia hé trong troeong hop nay chinh
Ia xac suit cna hé sao cho trong khodng th¢i gian ¢ khong bi su ¢ quéd N phén
t&r (cho phép sw c& to O d€n N phdn tir). Bi&t ring s8 sw kién ngdu nhién k xay
ra trong khoang ¢ cua dong (i gian tudn theo luat phén phdi Poisson véi xac
suft [chuwong 9]:

< kAL
Puty— My, 1,0 (11)
k!

To day sac dinh duoc xac suit dé trong khodng ¢ s su ¢é khong qua N

(nhé hon hofc bing N), xac suét d6 chinh 1a dé Lin cay P(¢) cia hé:

P(l) =P+ P+ ..+ Py (12)
Hoic vi&t
N
Py =) Pu) (13)
k=0
k&t hop von hiéu thiue (11} ¢6:
N
~t (nt)*
IJ t == 1
=Y 19
k=0

Khi xac dinh P(t) theo biéu thire (14) c¢6 thé ding bang phin phdi oisson
[xem phu Inc] va xac sual sy cd qua N phin tir dugc xac dinh nhu sau:

N
Pon(=1-— Z—Pk(t) | (13)
k=0



Bai tip 3. Hé gdm 1 phiin U lam viée va N =6 phdin (& dy trir «lanhy,
Cuong do sw ¢d cia mdi phiin U khi lim viée 7. = 2. Hiy xac dinh d6 tin cay
P(t) cta hé rng voi nhirng khoang thei gian { = 0; 0,3; 1...5 nam, nghla la cdn
xay dwng quan hé p(f) theo .

Gidi. Stv dung hang gia (ri phan phéi Poisson & phu luc 1vng voi At =1
nghia la t = 0,3, bilt ddu ¢6 xic suil 1’> 6 nghia la /7 vay:

i’ =3 =1 — iI*(l = 0,5 = 1 — 0,0001 = (,9999
< (=105 =1~ P7(l =0,3) )

Bor voi £ =1 (xt = 2) theo bang & phu lve co:
P(1)y =1 — (0,0037 4 0,0008 + 0,0002) = 1 — 01,0048 = 0,9952
P(2) =1 — (0,055 + 0,0288 + 0,0132 + 0,0053 + 0,6019 + 0,0006 +
40,0002 4+ 0.0001) =1 — 0,1106 = 0,884 (irng voi nt = 4).
P(3) = 0,0025 4 0.0149 + 0,0466 4 0,0892 + 00,1339 + 0,1606 +
+ 0,1606 = 0,608
Kbi ¢ = 4(At =8) twong tu P’(4) =~ 0,313
t = 5(.L = 10) twong tu P(5) = 0,150
Quan hé P(0) theo thor gian dwoe ghi trén hinh 3
Reai tap & Xac dinh s&.lwong N phin 1 du trie cdo thigt doi voi mot
phan ti tam ‘viée, san cho trong thoi gian { =% ndm, phan 0 nay lam viéc voi
do lin ciy khong nhd hon 0,95, Li€t ring cwong do

, plt) s ¢d cha phan W khi lam viée » = l},':)[

nam }
(rici. St dung bang gia tri phan phdi Poisson
» phu luc ng vol col 70 =1),2.8 = 4. Ta cdng cac
gidc tri Lr hang ‘cudi cang tré lén sao cho 10ng xac
suat khdng vuot quai
1T — 0,895 = 0,15

m, - -
¢ 1z 3 4 5 ¢ Nhan dwoce

Hink P 1-73 00001 40,0002 40,0006 40,0019 4 0,003 4+
+ 00132 4 10,0293 = 0,051, Gia lri nay ung voi kK > 8.
Nhir vay xac sual dé sw c¢o tor 8 phdn 1 trer 1én (A 2> 8) la 0,0511, khi dé
s¢ -phin 0r du triv N = 7. Bic¢u kién pay khoéng thoéa méin.
Neu lay N = 8 thi I g (1 -=4) = 0,0511 — 0,025 = (,0213.
Vay cin co 86 phin to dy trgr N = 8.
Trén day xél cic trdong hop cac phitn (u thay the tae thoi khi bi sw ¢8,
Néu xét dén thoi pian stra chiva la cdn dua thém vao dai hrong cuong do stra chiva n
cha phin L0 vi ¢o thé st dung qué trinh Markov dé dinh gt dé tin ciay nhw &
chuong 11.

PC1-3 Do tin cdy cua so do cung cip .dien. Trong nhitng vi du tinh loan
dé tin cay cua sy do cung cap dien & chwong 10, thudng chi quan tam xem cé xay
ra su kicen ngueng cung c&p dicn hoan toan hay khong, nghia |a xéc dinh xac suit
tr chéi hodc Lrang il’;d:ii « lue» cua he, Trong thue 1€, so A6 cung cip dién.la moy
h¢ ¢o dip trix, su ¢ mol's§ phiin 4 o thé chua dan d€n hiu qui ngung cung cédp
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di¢n hodn loan nhung khi do s& thifu hul céng suft d& dap wng cho chc hé fiéu
thu, lam xfu chit lwong eta he thdng dién.,

Trong muc nay st néu mat s hai lap xic dinhi d6 tin cdy cua h¢ cung cp
dién co xét d¢n kha nang chuyén tii cia cic phiin tie.

Bai tap 5. Co he cung ¢fip di¢n theco so d6 trén hinh 1 gém ba phdn ti
b 1y - . “rr . - N ~ v . . P
can xél do lin ¢hy : may bitn Ap ting 1, duong diy tadi dién hai [0 2 vA tram
gom hai may bitn &p giam 3. Gia &l

ring moi lo cia dwong day co thd tai . > 3

100% cong suat h¢ ticu thu, nhung maj ("30
may bitn ap ¢ tram 3 chi taji 309, tong
sufil, DA bidt xac sual sw b ¢, = 0,005,
moéi 16 duwong diy , = 0.03, modi may Hink PC 1-4
bign ap ha g = 0,606. Gia thi€l su ¢6 cic ' ‘
phin i xay ra doc kip va cong suiil truyén di la khong d6i. Néc dinh xac suft
dé heé chuyén lai duoce 100%, 30V va 0% (ngung cung cip hoan toian)

Giai

1. Hé chuyén & 1009, cong suite khi: phdn to 1 lam viée, khong xay ra
su cd ca hai lo dwéng diy va ca hai may bi€n ap & 3 lam vice.

Vay :

P100%) = py(1 = q3). pj
trong do

pr=1- 0,005 = 0,995
ps—=1— 0,006 =094
ta co _
P(1009) = 0,995(1 — 0,03%)0,994 = 0,982

2. Hé chuyén tai 309 cong sufit khi: phan (& 1 lam viée, it nhil mét 16
dwong day lam viéc (khopg bi su ¢4 ca hai 10) va su cd mot trong hai miay hi€n
ap giam, nghia la ,

PO0% )y = pll — 45)2q3ps = 0,995(1 — 0,032) 2.1,006.0,994 =0,01185
trong do gia tri 2¢aps 1 xac sudl cla sy kién S: sw ¢d mdt lrong hai miy bign
ap & (ram 3, c6 thé tinh nhuw sau :

s ¢ may nay may kia 1811 ggp4

hodc la su ¢& may kia, may nay Lot : pags

O diy ¢6 thé hiéu su kién S nay la phin bu cla cic su kicn: hong c
hai may bién ap hoiic ca hai may lam vi¢c, nghia la

P(S)=1-— g3 — ps thay p3=1— ¢4 ta co
. ¢ 2 ‘
P(S) = —1 — g5 — (1 — q3)? = 24y — 205 = 2¢5(1 — q3) = 2yyp,.

3. Nac sufit d& hé ngirng cung cap dién hoan toan P(0%) duoc tinh theo
bidu thuc cac phén Ui song song, noi Ligp.

Goi p3 la xac sufil lam viéc ctia duong day hai 16, vay py =1 — ¢}

Pyl xac sudl lam viée cia tram bi€n dp 3, vay

py=1—q3
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Tir day co thé vidt xac sullt ngirng cung cdp dién hoan toan la:
P(0%) =1— pip2ps
trong do p; =1 — qq va py, py thay hoéi cac biéu thire cla ¢,qg4 ta nhin droc

PO%) = g1+ g2 + 45 — 0193 — 4245 + q19343

N€u bd qua nhiing 8§ hang tr bac 2 trd 1én (vi gia tri q, q2, g5 d8u rat
nho), ta ¢o: '

P(0%) =~ q; + 75 + g3 = 0,005 + 0,03* 4+ 0,006% = 0,005936.

Bai tap 6. CO hé cung ciip dién theo so d6 trén hinh 5.
Bit ring modi may phat dién & 1 va may bién ap gidm & tram 4 chi co -
kha niang tai 50% cong suiil, con moi 10 & dwong day 3 va mdi may tidng 4p &
tram 2c¢6 khd néng tai 1009 cong sudl,
Ndc suft sw cd cia mdi phin tir &
cac doan da bi€t: q(, 9., g3, G4

Xde dinh xac suiit chuyén tai 1009,

50%, 0% cong sufit cho ho tiéu thu.
Giai. 1. Hé chuyén tai 1009 cong
Hinh PC1-5 sufil khi: ca hai may phat, hai may bi&n
- ap 4 lam viéc, con & tram 2 va duong

day 3 chi cdn khong su ¢8 déng thi hai phiin t & mdi doan. Nhiwr VAY ¢O:

P(100%) = pipi(1 — ¢3)(1 — ¢3) hodc
PAMO) = (1 — q)*(1 ~— g4)* (1 — ¢5) (1 — ¢})

2. Hé chuyén tai 50% cong sudit khi xdy ra hodc lrong hai su kién S,
S, sau:

a) mOl may phat di¢n bal ki bi sw ¢8, con cac doan 2, 3, 4 chi clin khong
bi sy ¢® dong thoi ca hai pbdn ti, nghia la

LSy = 2pigi(1— ad)(1 — 3)(1 — ¢%)

b’) hai may phél dién déu lam viéc, nhung & tram 4 su ¢d mot trong hai
méy bi€n ap, con & cd¢ doan 2, 3 chi ciin khong bi su ¢8 ddng thoi ci hai phan
L, nghia 13

P(Sy) = p}(1— ¢} — 43)2p,q,

Viy P(50%) = P(S1) + P(S3)

3. Xac suiit chuyén 1ai 0% cong sudll, nghia la xdc suit ngong cung cip
dién hoan loan (V%) dwgc tinh nhu & bai tap 5. Mot cach gin dung khi cac
gia tri q rél nhd, co thé viét .

P0%) ~ 4i + 4§ + 43 + ¢
Bai tap 7. So d6 cung cip dién nhw Lrén hinh 6a, gom hai mach va may

cdt dién lién lac 3, chia thanh 4 doan: 1, 2, 3, 4. Gid thit khi nidng chuyén tai
cia tirng phin t& la 100% cong sufil va dd bi€t xac suidt su cd cda chiing :

Q1= 013, ¢=0,1; g3 =0,2; ¢, =0,12 vd g5 = 0,01
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Xéc dinh xdc sulit chuyén tdi 1009 cong suft cho ho tiéu thu

Giai. Vi sd 16 hop cac su ki¢n nhéim ddm bio chuyén lai 1009, cong sual
trong trwong hop nay riit nhiéa. ) day la str dung cong thire xac sufit loan phin
la tien loi {xem muc 10-4 chuong 10]. Goi F la su kién chuyén tai 1009 cong
suiil ciia su d6, iy phiin U 5 lam co 8&. Ta lap bigu Lhike xdc suil toan phin
nhu saun

P(F) = psl(175) 4 (1 — pP(17/5)

trong do P(F/3) la xac sufit tin c¢iy cua hé

khi phiin 1 5 (uyét ddi tin cay. Thanh phin i ‘
diu cia biéu thie rén duvoe mo ta nho so 5
do thay the€ trén hinh P’G1-Bb.

P(F/3) la xac sudt tin cay ctia hé khi i 3 4

phin to 5 sw ¢d. Thanh phin thw hai cta
bi€u thire trén theé hién & hinh PCl1-6c.

Cdn cr vao hinh 6D, tinh riéng duoc @__{g—'_
P(F;3) theo bidu thirc. — ——@ )
P(Fi3) = (1 — qq3) (1 — 4p44) =
=1 —0,15.0,2)(1 — 0,1.0,12) = 0,958 - L
Twong tu, ¢ian cr hinh 6e, tinh dugc m
P(F[5) =1 — Q,0,

trong do , la xdc sudt su ¢d cua mach
1, 2, nhu vay

Hink PCi-6

h=1—pip2=1—0—=qu)l —q) =y + 93 — Q19

twong tw, Q2 la xac suéil su (O cua mach 3, 4
0y = 43 + 91 — a4

Viv P(F/3) =1 — (¢, + 9 — 9192)(4s + 14 — 434)
=1 — (0,15 40,1 — 0,15 . 0,1)(0,2 & 0,12 — 0,2.0,12) = 0,9304

T day voigs = 0,01 g5 = 0,99 ta co :
P(F)= 0,99 .0,958 + 0,01 . 10,9304 = (,9573.

Bai tap 8. Piu hai nhu & bai tap 7, nhung gia thi€t mdi phin doan & céc
16 duong diy chi ¢o kha ning tai 509 cong sudt chio ho liéu thu.

‘ Gigi. Khi d6 d¢ dam bao chuyén tai 1009 cong suil, BAL luin may cil
dién 5 lam viéc hay khong, diéu ki¢én doi héi la ca 4 doan 1, 2, 3, 4 phai dong
thoi lam viéc. Nhw vay

P(100%) = p1papspy = H (1—q)

= 0’85 . 0,9 [ 018 . 0!88 - 0,5326
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Tur k€ qua trén day 1bfly rling khi kb nding 14i cla cac phin t bf han
¢h€, do lin cay cung (ip dico bi giam nhidu. ‘

N v - ¢ . W . o
3 | Bai tap 9. So- d6 cung c3p dién
p=somw  nhw (rén hinh 7.
f = Kha nidng lai va xac suiit s 8 clia

S 3omw cac may bign ap lai cac tram 1, 2, 3 va
cic duing day a, b, ¢ dU:(_)‘(‘ cho.lrong
bang 1. Xac dinh xac suft mil 50MW ;
70MW cho ca hai phu LAl
(Giai. 1. Su ki¢n (hi¢u S50HW
xav ra khi

fy = 50HN — Bong Lhoi lam vice @ duong |

2 day a, va bign ap 2, mot trong hai may
Hink PC 1-7 bi&n ap & 1 va dong thoi sir ¢d : dwdng
b-3 va ¢-3 Nhu vay

P(50) = (1 — o)1 — q2)(1 — 7D [qp + 43 — gu93)(4c + 93 — GcGy)]

Bing 1
Céc phin tu
A B C 1 9 3
Khd nang téi [MW] 70 30 20 100/100 70/20/50 30/20
Xdc suft sy 6 [q] 0,08 | 005 | 001 |0,003/0,003 0,004 | 0.002/0,002

trong d6 b + 3 — qpy3 la xac sudt sw ¢¥ dwong b-3 f
(e —‘§— qs — gy ta xac sull su co duong c-3
Thay s0, nhan dugc
P(30) = (1= 0,08)(1 — G.0U4)(1 = 0,002) (1,05 4 0,002 — 0,05 . 0,002)(0, 1+
4+ 0,002 — 0,11 . 0,002)] = 0,000570
2. Sy kién mit 70MW xay ra khi co déng thoi cac sw kién sau day :
— It nh#t mot trong hai may bién ap & 1 lam viéc
— dwong b va l may bién ap ¢ 3 lam viéc
— duong u hoiic lram 2 sy <8 (khi d6 dwong ¢ khong con tac dung).
Vay |
P70y = (1 — gD — q)(1 — 43) (¢ + g2 — gagy) =
— (1 — 0,0032)(1 = 0,03)(1 — 0,002) [0,08 4 0,004 — 0,08 . 0,004] = 0,(79337

PC1l.4. Danh gia d¢ tin cay co xét dén anh haéng caa sy c6

O nhirng muc trén khi tioh do tin cay la di gid Lhiét cac sw ¢d xay ra
doc lap nhau. Trong thue 1€ nhiéu kbi khong gid thi#t dwoc nhw vay, nghia la
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phiti coi cwdnyg dd sw s phu thude trang thai cla phan i Sa phu thude ndy ¢6
the phan (hanh hai dang sau day

a) Khi mot philn tr bf su ¢d the linh trang Jam vige cita hé thay doi.
Trong trirong hop nay khi xic dinh do tin cay cda he, d& don gian, thuong gia
Wigt dong s o8 I 151 gian v khi mot phin Uy bi sw o6 (hi cuong do cua cie
phan (v khac ting thém mot gia tri nao do. Vice danh gia do lin cay cua hé
khi d6 ¢6 thé thong qua cdce trang thai ctia hé duoe biBu dién béi qua Lrinh
Markov [xem chuong 11].

b) Do nguyén nhan ngau nhién na> dé tic déng lén moi philn W cla he,
ching han do nhi¢l do, rung v.v..., anh hwdng dén do Lin cay cta he, Neuyveén nhan
nay lam hé ¢6 nhirng trang thai lam viée khae nhau.

Sau day néu mol s6 ihi du xac dinh do tin cay cia he o6 xét dén anh
hirgng cua sw ¢ thude dang Lhir hai.

Gid thigt he S ¢6 nhirng trang Lhin Ry, Ry, o B voi xde sulll luvong ' ng
PRy, P(Ry), ..., P(R,).

Bo tin cdy cua he S trong khoang Lhai gian ¢ 14 P phu Lhude vao trang
thai lam viéc cua he.

Ta ki higu dé tin cay co Qidu kicn P(UR): =1, 1 la xoc sufit dé he v
lam viée an toan (rong khoang thii gian ¢ khi trang Ihai cia he ta Ry

Cin xac dinh do tin cdy caa S, dua theo bidu thie xbe sultl loan phin theo
bidu thie

Pty = ): P(R;) . PR (16)
i=—1
DBat tap 10. He S gom hai phin 10 1 v 2 ghép ndi GEp vie ¢o Lhé lam
viée trong 3 trang thai-R,, It,, {3 v&i cac xiw sual lwong ung - P(Ry) = 0,4
P(R2) = 0,3 P(R3) = 0,3; & trng lrang thai han phan tr 6 cae cwong do su e

) 1
A | — | nhu sau :
7]

0) Ky co y=U01;7r,=0.2
Ny ¢O 7 =03 7,=04
By co 2y =04; 7, =100

Nac dinh do lin c¢ay cua hé trong (hoi gian t = 2 (4)

Giai. V1 hé néi Uifp cie phan tr nén cuonyg do su o cita he bing 10ng cac
cring do sy ¢d cta phan L. Ta xdc dinh cae gia tri do tin ¢y co difa kién
ctia hé lrong cac trang thai khic nhau:

IJ((II{}) = O m0 2 0031
P(”HZ) e ',_l0,3+03411 — l,--O'TL
P(//R:;) — 1040050t — (,—O=9z

K&t hop vei cac xiw sudld trang thad P(1G) 51 = 1,3, xac dinh do tin ¢iy loan
phin ctia hé, theo biéu thurc (16):
3
P(t) = E P(Ry) . P(IIR) = 0,4e= 03 4 0,37 070 4 (), 3¢ 09
i=1
28—42 J03



P2y = 0,1, 0,549 4 0.3 . 0,247 4 11,3 .0,165 = 0,343,

Trén diy cic trang thai cda hé )i roi rac, Trong truwong hop trang tha!
ctia e dwoe dge trieng héd mol lugng ngiu nhién lién tuc K nao do, ch&ng han
nhiél do moi lrwong. R ¢o mat do phan phdi xac sual f(r). Khi do twong ti
nhu tradng hiop cia bicu thie (16) do tin c:’,l_y toan ph&n cua hé dwoc xac dinh
lheo bicu thitre sauy :

Py = J' Pty (ry dr. (17)

(R)
Trong A6 P(I]ry — d6 lin cay ctia hé voi diéu kiégn R =r;
[(r) — mit do phan phdi xac suit cta thong s6 R.
Tich phan thue hign trén toan mién cic gia tri c6 thd cia R.
Bai tap 11. Hé S5 gdm hai phan W 1 va 2 ghép song song.
Cuong dé s cd cia mdi phin 0 1A mét dai lweng phu thuéc vao trang
thidi nhiét do 8 cua hé, theo quan hé

() =7, + o8
trong do6 7, = consl.

Mit do phan ph&i xac sufit clia nhiét do 6 khong ddi trong khodng v,
dg“ Vo .
[() = ”("‘2 — \71) khi Vv < v < vz
Xdce dinh do 1in cay cua he,
Giai. 'Trwae h&t can xae dinh do Lin cdy co diéu kién caa hé khi nhiét do
B nhan pia i
Do tin cay cla mor phin L co gia tri

= (7o + 2v)t

. , v s > - . I 2v)t
Vav xac sufl su o6 cua moi phian tir: 1 — c( ot )
song soug nén do tin cay cua h¢ khi 8-==v co6 gid tri

—(ry + 2t

- Vi hé gém hai phdn tir ndi

Py =1 —(1 — ¢

St dung biéu thie (17) xic dinh d¢ tin cay cia hé

J2

2
(1) = J [1—(1 — Lo Tav) I S A
V2 — VYi
Yl
_ ] [ 2{‘~(}\o+av1)t _ ,-)C—(ko tav)t 1 6—2(?-.0 + avy)t +
7.('\.2 —_— Jl)l 2

n 1 U—Z().o+cw2)t
2
Bai tip 12. H¢ S gom 50 phian to ddng nh&t ghép ndi ti€p va c6 thd lam
vice lrong Lrang thid binh thwdng (R ) hoiéic khong biuh thuéng R,) voi xac suat)
PIRy) == 09 va P(Ry) = 0.1,
O trang thai R, dé lin cay cua mdi phan U (trong khodng théi gian @
la p = 0,998, O trang thai Ry co p' = 0,9,
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Nae dinh @6 tin cay (loan ph&n) ctia hes
Giai
Bd tin cay o dicu kién cia hé tng voi Ry
PR, = (0.5998)%% = 0,89]
ung voi Ry:
PR, = (0,9)%0 ~ 0,062
Po Lin cay cua he
P 0,9.0,801 4 0.1.0,005 = 0,802
Chu ¥ @ trong trwerng hop gif hi®l sw oo ctia cie phin tF vy ra doc lap va
gia thi€t do tin cay clia moi phan (& p bing Iry s Lrung binh xac sufl cla haj
trang thii trén, nghia la:
P =09p 4 0,1p" = 0.988
Khi d6 do tin cav ctia he c6 gia Irj:
P = (0,988)%% =~ 1,562

Tir day thay rding trong trwong hop hé gom nhitu phan tr ghép noi Li€p
khi khong xét d€n tinh phu liiuoce ctia che sw et ¢6 thé din dén sai st lon, gidm
do tin cay caa hé rdt nlméu. Vi di gia thi€l su ¢ xdv ra déc lap nghia 1a su c@
cua hé bing tong cic kha nang sw ¢d ciac phin (1.

Bai f@p 13. He S gom 4 phdn L ghép song song. c6 thé & lrong cac trang
thai binli Lhwong (Ry) hodle khdng binh thudng (12,) voi xde suil, p(R)) = 0,7 va -
P(Rg) =0,3.

Ndc sultt t'n cay cia moi phin tr & cic Lrang Thii khie nhau co gia tii
= 0,973 va ])’ == 1{),4.

Nac dinh dé lin ey toan phin P cta he va so sanh vai do Lin cay P okbi
coi sir ¢& xay ra doc 1dp vér nhau dai voi cae phdn W,
Giai. B tin cay ¢6 diéu kign ca he tng voi cae Trang thai:
Pri=1—(1— 099 - 1,001
PR2 =1 — (1 — (’.,4)4 2 ),NTH)
Do tin c¢iy loan phin cua hé
P = 0,7.1.000 + 03,0870 = 1,061
Néu gia thi€t sy ¢ cva cic phdn w0 xay ra doc lap nhau va do tin cay
cia mdi phlin ttr p bing
p=0,7.0489 4 0,3.0,4 =0,813
Vay d6 tin cay ctua hé khi doco gia Lri:
P = 1 — (1 — [))4 =~ 1,994 . 0,961
Ta Lhily khi gia thi&t sy ¢ cta cic phiin tr x4y ra doc lip véi nhau lrong
trueérng hop hé ndi song song thi do tin cay cua he tang lén vi khi do kha nang
sir ¢§ cta hé bing Lich xdc sn@l cda mei phan Lr. Do lang nay cing lon khi sd
phin t&r cang nbiéu. -
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\ i . ’ . A 9 o . )
Sau diy aél truong hep leang thiu lam viec cha hé lhay d6i mét cach
ngau nhién,

Bat tap 14. ¢ S gbm hai phin 10 mie ndi ti€p \

X . N - . . . ’ .
co the Tam viee & lrong 2 ch® «do 1Y) viv K. qua trinh ;’L 7\(”

'\ .~ ) ~ . . ” ; 1 2
chuytn gitia ciac ¢ht dé chiu tic déng boi mol dong 10i S¢ : s
-0 e . . ) 1 18
gian voi cde cuong do chuyén

tr By d@n Ry vOu 75 nguoce lai voi 2 A g

-, , - o, . . . Lo 1

O R eace phin Lr ¢6 cuong ddé sy co: ).il’ va gl

O B2 cac phan L ¢6 cuong do su O ¢ 7.;2’ va 2% S5 | A, ’\(:) 29
1

Ndc dinh do lin cay P(1) cia hé.
GGidgi. Qua trinh dién bién cia hé c¢6 thé mo la
ahé clie Lrang 1hai sau :

Hink PC 1-8

Sii — hé & R, ca hai phin tr lam viéc,
Sis— hé & [, mol lrong 2 phin L sw G,
So1 — hé & R,, ca hai phiin (0r 1am viéc,
Soe— hé & Ry, mol trong hai phin ti bi su ¢8
DG thi bicu dién ¢ trang thai cia hé trén hinh 9.
St dung phwong Irinh vi phan Kolmogorov [xem chuong 11] vidgt ddi voi
xac sull cac trang thai, co:

dl’
L“ll _ (-/l}? + ')_f;l + }-ll) 1)“_}_;.211)2' z
1)
P ¢
( 5[2| _ _ (-)‘(%) + ./-(%) + }21) IJ21 __I_ )‘121)“ (!
(

4

O day khong quan lam d&€n nhing xdc sufit khac vi chiing (rng véi cac trang
thii su ¢ toan hé.

N&u bict X ch"e' do (R, hoiic R,) h¢ bat ddu lam viéde thi hé phwong trinh
vi phan (1) co thé gidi voi difu kién ban ddu xac dinh. Chéng han hé bat ddu
lam viée & chi do . Nhu vay didu kién ddu s& la:

1)21 (”) = {)
Ap dung : voi 7yg == 1 5 79, =13 =1 -,_ré) — Y
)_[%l —_— ._)‘ '/,‘%) = -1
Hé (1) ¢6 dang:

[ .

S — 4Py - 5Py

dt e
’ | (2)

dl 2i — 1_)“ . 91)21 \

dt

Trude BEL co thé 1Ay ciip nghiém Py = Ce™ ¥ va Py = De¥'. Cén xac dinh
gia tri v vi cac hiing so €, D. Thay gia tri cua ciip nghiém trén day vao (2) c6:

_— ’T(, - — 11(4 +-SD hoéc

— 4D=C—9D
(Y — )€ 43D =0 3)
C+(—9D=0 ©,
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5 B¢ he phuong trinh (3) c6 nghiém, ngoar cap nghiém C = D = 0, diéu kién
cdn va do d& c6 C = 0; D=0 la dinh thire hé s8 ctia (0 va D phai bing 0,
nghia la: '

r—H. (x—9—1.3=0
hoic 12— 13y + 33 =) (4
Giai (4) co
v1 =6, — V6,52 — 33 = 3.459
19 = 6.5 4+ V6,52 — 35 = 1,541

Khi v= 7. tir hé (3) co:
4 — 1,

J
Khi v =y O
4 — - i

Tir day viét duece dang Wong qual ctia nghiém Py (£) va £y (()3
By ()= Cpe~ V18 4 (e T2t = (70 = 94590 4 (0,0 9540 , (5)
Py (1) = 0,180 ¢ =439 1 Q47 (g~ 541

Sua dung didu kién ban dAu P (1) = 1 va I5(0) = 0 hé (5) tvd hanh:

Cl + C2 f— ] (6)
“:1?‘0(—:1 — 1,347(?3 =0
Giai () c6 : €l — L 002, €y RS
1,097

Cuéi cung nhan duoc:
Pty = 0,912¢=345% 1 g osg,~ 9541
Po(1) = 0,161 (¢e=31459 _ =95y
Pa lin cay cua hé
oy = P+ PO
P () = 10763439 (0769540

Trén day, chi s§ (1) ky hicu diéu kien hé bat diu lam viee & ché do Ry,
P3i vai trueng hop he bal ddu lam viée & ch& d6 Ry, qua lrinh tinh toan twong
tw, c6 k€t qua:
1)(12') ([) — '.’41)3 (’_3*4;‘,9r) ‘?__9'5411)

IJ(22,1 ([) — “,”8” [._3:459t + ”,”]] 6_9:541l

va ~ PRy = 0,382 ¢= 24390 L p g1y o T9Rdn

. Trong trwong hop khong ro chinh xac vé ¢hd do & do hé bal dau lim vidée ma
chi bi€t xac sufit dé hé bal diau 1am viéc & ché do Ry hoae Ry voi P(R)) va P(Ry)
thi do tin cay ctia hé P(¢) ¢o thé xac dinh (heo bicu thire xic suit toan phin sau :

P(ty = P(R)) . P (1) + P(Ry) . P (1)
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PHU CHUONG 2

NHUNG KHAI N1EM CO BAN CUA LY THUYET XAC SUAT

PC2.1. Mot s6 phep 1oan veé dai s6 1ap hop
i

Tap hop lu mét khiai ni¢m co ban cla toAn bov va thuang gap lrong do
sdng. Ching han lap hop cic nha may di¢n frong mél qudc gia, lap hop s8 hoc
sinh trong mot I4p hoc v.v... Thuong kbai niém tap hop chi dwoc mo L& ma
khong dinh nghia.

Nhitng déi twong lap nén tap hop goi la cic phin tir. Ching han  1a mot
phin ti cta lap hop A4, ta goi athude A va kY hiéu a € 4. Ngwoc Ini néu a khong
thuéc A ta co « € 4 hodc a< A.

Tap hop khong g6m mét phian Lt nho goi la tap tring (hodv réng) va kv
hiéu la ®. Vi du tap cac nghiém thuc cia phuong trinh 2 4+ 1= 01la mot tap
tréng. '

Bé thuc hién cic phép lodn vé dai s8 tap hop, la Thwong cun et vao tap
co ban Q. Tap @ cin goi la tap don vi hoac tap loan thé. Sau do ta nghitn ctru
cac tap thuoc Q va goi la cac tap Lop con ciua Q.

Chéng han xét (ap cac nha may dién cua loan quéc la lap Q. Khi do Lol A
la tap cac nha may nhiét dién, B la tap cac nha may thuy dién, ta co :

d e ava h e o

Gia thi€t 4 va B la hai tap con cia Q, nfu moi phan tir cia .1 déu ta phin

t ctia B thi nédila B chra .\ hoac I bao ham .1 va ki hicu:
1B hoic B A

Vi du dan s& cia mol qudc gin duoe mo ta boi lap co ban Q. Goi 4 [& lap
nhirng tré em trai d€n 18 tudi, B la lap nhirng dan Ong ca nwoc, thi cé:

4 e Q; B €Qvadc B Trowong hop nay ¢6 Lhé dién td nhé khai niem
hinh hoc nhu trén hinh PC2-1,

Trén hinh PC2-1 phin ngoai tap B, biéu dién s -dan ba trong ca nuoc.

Khi nhitng phin tir clia A cling la nhirng phan (G cda 55 va nguoc lai thi
c6 A va [ la hai tap hop biing nhau, ky hiéu A =10,

Sau day ta xét nhirng phép toan co ban cia 1ap hyp

1. Phép hop
Gia thi€l co hai tap 4 va B, (a lap tap C sao cho moi

phén tir cia C thudce hoac (ap A hodc tip B, khi do6 goi C @

la hop cia A va B va ki hiéu la 8
Phép hop & dav 13 khainiém mé réng caa phép cang i

trong dai 83 céc sd. Hink PC2-1
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Vi du goi .1 (a tap hop hoe sinh nam trong lop ; B la tip hop hoc siub dat
danh hiéu tien 1idn, thi € = .Lufs ta tap hop hoc sinh trong lop hodic a nam hode
la dat tien L&a. Tap € dwoc didnta béi phdn gach irén hinh PL2-2.

2. Phep tuong giao ,

Gia thidt ¢6 1ap .\ va (ap £3. Ta lyp tap € sao cho cac phdin (i cia n6 phdi
dony thei thude A va thuoe I3 va ki hiéu la

C=4nDB

Theo vi du trén, thi € la tap hoc sinh la nam nhung phai dat danh hiéu tién tién.
Lap € dwoc dién ta béi phan gach trén hinh PC2-3.

S

£

Hink Pc2-2 Hink PC2-3

Trong lrudng hop trén day har lap 4 va ¥ giao. Khi hai tap ré&vi nhau,
nghia I 4 va 5 khéng ¢6 phin chung (rong di€n ta binh hoc hodc khorg 16n tai
phian (& nao vita thuoe A viva thuoe 3, IKhi d6 ta co

An/l = @
(Chang lian & vi du trén, ndu trong lop khong co hoc sinh nam nao dat
danh hieu lién Li€n Lhi .1 va I} r&i nhau.
Trong trwong hop A va I3 réi nhau, la s dung phép hop nhw phép cong
thong thuong, nghla la
Aulb = A + I3
2. Hiew ciu hai tap hop. Gid Lhiét ¢6 hai 1ap .t va B, ta lap tap € sao cho
moi phan to cia no dew thuoe 4 nhung khéug thude B, khr do goi € 1a hiéu cia
A va /5, ki hien la
C = A1

Tap € duce difn ta boi phin ¢d gach trén hinh PC2-4,

__Ai

_—

Hink PC2-4 Hink PC2-5

Bic hiél lap Q » .1 géin cac phidn W& thude Q@ ma khong thude 4, duoe

Jinh nghia la fap bic ctia 4 va ki hién la A. Tap K dwoc dién 1a béi phin co6 gi_l(‘h
lrén hinh PC2-0.
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Twong by cac phép lodn s8 hoc, cae phép toan tap hop «iing tuan (heo ba
lual : giao hoan, k& hop va phan phdi
Phép giao hoan : AuB =0Lu.l ;A" DB=Dn.1
Phép k&t hop AuBYv (C = 1u(Bul)
(ANB)Y N (. AN (B n Q)
Phép phan phdi. (Aub)ynC =1 A" C) u (BN
Co(An D)= (Cub)y n (Cub)

Tuy nhién so vé cac phép toan s8 hoe, & diy cé nhitng kbic nhau co ban
can lru v, ching han

I}

Avdovd = Lhoicd N L.~ 1= 4,pnghia 1a trong dai s tap hop
khong t8n tai khii niém 7 lin hodc mi ..

Neu V€ Bthi AuB= Bvadn B = |

AN B = ® ¢o nghia 4 va B rii nhau, ma khéng hé suy ra A = ¢ hosc
B = ® ! (twong ur dac diém cua phép nhan hai ma (ran, xem chuong 4).

A v ® = 1 va .'l/\(])::
A /'\_l_ — O va .l UT: 9]
I Nnoo= 1 valuQ=—2~9

Khi nghién ciru cac dang dai so khac nhau la thdy co moi lién quan gilra
cac phép loan. Ching han phép cong & dai s§ cic s6 luwong wng vor phép fivp
trong tap hop, phép tuyén lrong dai s3 ménh dé va phép hay la trong daisd logic.
Trong mach dién do chinh la k¥t qua cua phép ghép song cong vac cong tae  findr
cdng tic nay Aodc cong tic khac bat déu thong mach.

Phép nhdn dwoc twong Ung vai phép giao & dai s tap hop, phép hoi &
dai 8% ménh d&, phép va & dai sa logic. Trong mach dién do chinh 14 phép ghép
néi tiép cac cong tac  phai dong thoi bal tiat ca ¢ie cong tde mach moi thong.

PC2. Khai niem chung ve xac xuat. Trong Lhuc [T Thwong gip cdc hién tuong
khac nhau nhu ning mua, hir hdng may méc v.v. M6i hién twrong xay ra déu do
nhiéu nguyén nhan

B¢ lién loi cho viée nghién ciru, thuwong chia thanh hai loai  hién tuong
ngau nhién va hién tuong tit dinh (khong ngau nhién) )

Hi¢n twong it dinh thwong dd hitl nhirng quy ladt chi phdi, nhitng nguyén
nhan xdy ra v.v. Ching han hién lwong nwéce da chay & 0°C, nhat Lhye, nguyét
thue v.v.

Hién twong ngau nhién phan dnh tinh khéng chic chan cia viée xav ra
hién twong do khi co nhiing nguyén nhén nao do. Thye chat & day 1a do viée xay
ra hién twong d6 phu thude riat nhifu pguyén nhan ma ta khong thé bitl hel
ching han vi¢c xufit hién mat sip trong lin gico déng tien cin doi, 6 1an hu hong
ctia mot thigt bi dic¢n trong mdél nam, 86 1an goi & mo! may di¢n thoai trong mot
£1U v.v..

Viéc phan biét thanh hién lugng nghu nhién va (4t dinh 1a twong déi vi
ngay trong d8i luong tat dinh cling ¢6 nhirng tac dong ngﬁu nhién, nhong
nhiéu va trong ddi luong ngau nhién ciing chira dung nhirng quy lult.

Cong cu toan d& nghién cin nhitng quy ludt dn nau (rong (hE gion ngiu
nhién la li thuy&( xac sudt. Phwong phap xéc sull nyay cang du’QL ap dung réng
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rdi lrong cac nganh khoa hoe k¥ thual, kinh 18 vi né mé td va nghién ciru cac
ddi trong ngay cang sat voi thue 18 khach quan.

B¢ pghién ciru cde hién tweng ngdu nhién mol cach két qua cin s duug
mél Ll ch¥t quan lrong, do la Unh chdt ddm dény cia cac hién lugng ngu
nhién.

Khi litp lai mot sé khi lon cac phép thtr thi khd nang xay ra hién lrong
boc 16 khit rd nét, kha an dinh giup ta phan doan duwoc k€l cuc, mic du tirng 1an
thtr nghiém riéng ré khang thiy. Ching han khi gieo r#l nhiéu lin mét ddng

- : VS B w .
ticn cin doi thisd ldn xufit hién mat sdp dao déng quanb tri sd Y tdng sd ldn gieo.

Tinh chdl dam dong cia hién luong ngau nhién fa co sé& chinh dé
xay dyng li thuy@l xdc suil, ngoai ra no cling phan anh khia canh triét hoc cua
van dé, do Ja : d® hifu hitl ban chiit nhitng d8i trong nglu nhién, bat dinh cin
dinh gis thong qua nhicu,quan sil Lip lai trong théi gian lau dai hodic voi nhidu
déi Lwong tuong L.

Khi nghién ctru nhirng dai lrong c6 tinh chil ngdu nhicn ta ti€n hanh cac
phép thir G, chiing han gico stc xdc, 1Ay 88 liéu théng ké v.v. Moi phép thu cho
ta mot k€L cue, con goi 1a s kién, chiing han khi gico con sic xic co thé nhan
dwoc su kien xull hién mat 6 hoac cic mil khac, !

Tap 13l ca cie sw kign co thé xay ra khi ti€n hanh phép thtr goi la khong
gian cfic sy kién, co ¥ nghia twone Ly voi Lap loan thé Q.

Ta chu v eae su kién diac biét san day -

S Kién chiie hiitn la s kién nhit thi®l xay ra khi thue hién phép ther &
véri nhang dicu kién nhat dinh, Vi du nuwée 861 o 100°C.

VE hinh thue, sw kicn chace chin dwoc déng nhat vor toan bo khong gian Q

Su kien khiong thé xay ra duge déng nh#t hinh thire voi khai niém lap
trdng ®. va nguoe lai voi su kien chac chin. .

Trong nhifu truong hep mél sw kién ¢6 th® phén thanh nhiing SU‘ kién
khac, ching han sir ki¢n xuiit hién cic mat 6 88 ndt chin khi gieo con suc xac
¢6 thé phar thanh car su kién: xuil hién mat 2, 4 va 6.

Su kv khong phan duoc nlra goi la s hién so cap. Khong gian cac su
kién so ciap cling ky lueu la Q.

Vi du. Ta ticn hanh kidm tra hu hoa 3 san phim, nghia 14 thuc hién phép
lhir G. Aloi san pham dwoce phan leai 181 (7)) va x8u (v). Nhe vay nhirng kha
nang ¢o Lhé xav ra dor von chil luong 3 sin phﬁm do tao thanh kh()ng gian cac
st kien so chip gom & phan ta. Vi iy ra 3 san phiim ma moi san phim ca 2 Lrang
thai, viv 88 Lrang thai co 1ie bing 23 = 3, do la:

(rivgrg) s (U Ty) (nTovg) s (Tyv,x5)
(0, T T5) 0 (T Tyys (ThTyvy); (T T2T,)

Gia thi®t a4 quan tAm dén sie kién c6 mot san phdm x3u trong 3 sin phim
trén. Vay su kien nay bao gom 3 su kién so ciip sau ;

(1 T5T3) 5 (T2 T3); (11T pvy)

4] day sir kién chac chitn ¢o thé hiéu la su kién khi s§ sin phim xﬁu nhd
hon hogc bing 3, con sy kién s san pham x%u 1on hon 3 1a khong the x8y ra.

362



. Ta thily sir xufit hign ctia cie sy kien ngau nhién co licn quan dén nhing
kbal niém trnng dai sd Lip hop, Ching han thue hién phép thér 6 xem nhw liy
hu _h(_)a mot diem trona hinh vuong ciia tap toan 1heé Q, sir kién A xav ra dong

. L P . . . . . . . S '
nhat véi truweng hop didm Fav hu Loa d6 roi van vang A (xem hinh PC2-T),

’ Ngoai r1a gifra cac su kién .\, /3, € khi lién hanh phép thir (7 cling co nhirng
mo1 quan h¢ sau diy - 7

— Neu su kien A xdy va thi [ ciing xay ra 1 ta n6i A kéo theo 1 hoae B
bao ham .\, nghta 1a B O .1. Chang han I I3 su kién xuiil hicy mal chin va A4 Ia
st kién xuil hién myt 2 khi gico xue sfc.

— S kién (7 1a hop cha su kién V\ va B, ki hicu C = VB, nghia la (. xay
ta khi hoac d hoje /3 siy ra

. — Su kien D L giao ciia hai sy kicn A va B, ki hicu D = ANB. nghia la D
xay ra khi ca . va B phadi déng thoi xav ra.

— Sir kien L la hi¢u cua hai su kicn .0 va B, ki hiéu
E == ANB, nghia la E xav ra khi A xav ra ohung 55 phaj
khong xav ra.

— Hai sy kién A va B poi la wvuny khdc, ndu chung
khong the déng thei xudt hien, Trong triwvong hop nay la con
goi A va B la Lhény tireny thich, twong ty nhu khai niém 6
hai tap hyp rei nhau, dwoc mo ta trén hinh PC2-6G, va ¢o Hink P2-0

Vi du su kien xudl hién mal 6 va mat 5 khi gieo xtic sac la har su kien
xung khac. O day can chio Y oL hai su kien xung khae khong 1he déng thoi xuit
hién nhung co thé dény thei khong xuit hien.

— Gor A4 la sy kien dar lap cia .4 néu théa man didu kien san: khi xaal
hien .1 thi nhat dinh 4 khong xuilt hien va khi dia kheng xuat hicn .4 thi nhat
dinh au#t hién .t

Vi du su kién xudl hicn mat sdp va mal nguaa khi gico dong lién la hai su
kien dai lap.

(y day cn lwa ¥ la hai sir kicn xung khae thi chwa chie Ia déj lap, nhung
hai sy kien ddi lap thi xung khiw (ro1 nhau),

PC2-3. Nhorng dinh nghia caa xac suat
Khiti ni¢m xac sufit bidu thi mot cach dih luong kha nang xuil hien sw
kién nao do khi 1ign hanh phép thir 6. Nhr vay xac suédl (da sw kién | la sd do
mure dé chac chan cla sir kien, va dwor ki hicu la (1),
Sau day dua ra hai cach dinh nghia cua xac suil
1. Dinht nghia theo tinh dong kha nédng cia su kign. Bay con goi la cach
dinh nghta ¢o din ctia xac suit. Gia thl co mot tap day du . su kien = FT PI
A, 6 cung kha nang xual hicn, Gin nghién ctiru sy kien .U va Ihay rding ¢6 m su
kién lrong Lap trén day thuin loi cho su xudt Inén cua W4, nhuw vay xac sufl xual
hién s kien A ¢o gia Ui
m
Py = —- (1)
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. . , N 2 “ , . . Y ‘s >
Vi du 1. K kit tea 3 san phdim & vi du trén kia ¢o 8 su kién co ban
dong kha nang xual hién, Biy gio cin lim x4c suiit xudt hién su kién 4 la co
. - - GNon 2 . Y
2 san pham xiau (rong 5 san pham lay kiem Ira.
Nhitng s kién co ban thuin loi cho .4 gom 3 phin 10, do la: (vx2Ts) 5
(v, 1) (T o,y Vay

-

Py = = (0,375

|

Vido 2. Gorsie kién | la sir xufit hién mit ¢o s6 ndt bé hon 4 khi gieo
con ste xac.

Tap d cie sir kién co bian & diy gém 6 phiin (1, d6 la cac sy kién xuit,
hien mat 1, 2, 3, 4, 5, 6. Nhirng su kién co ban thuin loi cho .1 la suéll hién
mat I, 2, 5. Vav

PO = S = 05
6

Yo Binh nuhia thing ké clia vac sual. Binh nghia ¢o dién vé xac sufl trén
day dua vao Unh chil dfi xtrng cta cae diéu kién & phép (hir, khi do tap cac su
ki¢n co bdn 1ap thanh mot nhom dd, déng kha nang =xuitl hi¢n. Trong thuc (€
Linh chat dor xirng do nhicu khi kliong théa mén (gico dong licn khong can da).
Vi vay dinh nghia sdce suit theo thong ké nhiim bé sung whuoce diém trén.

Dinh nghia thiong ké dua Leén khau ni¢m fdn suaf, do la ty sd 1an n(A)
xuit hién sy kicn .4 trong tong s n phép thr Lin lai. Khi n kha lon tdn s do6 co
Linh on dinh, dan dong it quanh mét tri 86 nao do. Tri 88 nay bicu thi mot cach
dinh luong khia wang xual hién su kién 4 va goi la xac suil P(4) caa sy kién A
va v hanh thue duoc dinh nghia lac;

P(Ad) = lim n(-}) (2)

Nn-—o0o n

Dinh nghia nay phan anh dvoce tinh chiit dam dong c¢ia cac sy kién ngau
nhicn, Tuy nhién con mang tinh mo la troe gidv,

T dinh nghia trén day, xoc su@t co nhiing tinh chiil co ban sau day -

\ Y U .
— Vo oAy onen 0= ——=— . 1. Vi vy xac sulil 7{d) luon nam ftrong
oior han
0 < L) <1

— Neu 0 fasu kién chae ehion, luén xudt hicn & moi phép thir ¢+ vav P(Q) =1
— D voi s kicn khong ¢6 thé xay ra @, ¢6 P(®) = 1)

PC2-4. Nhirng phep toan co bancua xde suat. Trong i thuy@l xidc suit dé tién
i, cng thue hien cace phép toan dai voi cie sur kién

1. Quy lae cong vae sual. Twong tuw phép hop & dai sO tap hop, la dinh
nghia sy kien 0 1a hop coa hai sy kién 4 va /¥ la: su kién € xufl hién khi
hede 4 howe 5 oxudl Inén (hoge ca hai xuft hién), Ky hicu la:

Chaung han trong phép gico xnie sic sy kién xuil hién s6 ndl nho hon 3 la
hop ctia har s kién: xuit hien mat 1 va mat 2.
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Khi hai sy kién xung khdc nhau, phép hop ted thanh phép cong don gian
C= .14 B vii ¢6 cong thue ve xiae suat
P& = 1)+ PO (3)
Co thé md rong cho nhidu sy kicn xung khiiec .1y, .4, ... 4, la ¢6

A = 'll + .l2 + ces + -‘n thi
P(Ay = Z Py (4)
i=1

Trong lrwdng hop cic s kién khong xung khac, nghia 14 ¢6 thé xut hien
déng Lhoi Lir hai sy kién (& lén, bidu thge (4) s& khic di. DE thanh lap biduw
thire ¢gng xic sultl lrong truwong hep chung, ta xél har suw kién 4, 5 co mo ta
hinh hoc trén hinli PC2-7, trong d6 phdn gach mo ta sic xuilt hicn dong thoi AL,

Cin xél xiic suil cua su kién A v /0.

O day .0 co thé phan tich thinh L sw kién xuug khac
(khong giao nhau):
A = CIND) 4+ (b))
Vay theo (3) co: Py = P(ANB)Y 4 P(AD)
Twong ty B8 phin thanh: B —= (L) + (£ 1) va
P(B) = P(B )+ P(1B)
Ta phan su kien (.1 v B) thanh 3 su hi¢n xung kbhiac (theo binh vE PC2-7)
Ao =0+ (L) 4+ (B L) va
P(A v D)y = P By + Py, + P 4y

Hinlh PC 2.7

Thay nhirng k&l qua & trén cua (VN ) va PB4y co:
PA v By = PO + P(I)y — P(AD) 6)

Biku thie (3) ¢o theé thity true giae trén hinh vé& PPCZ-7 vi khi cong ()
voi P(B) dién tich .13 da dwoe tinh hai ldn.

2. Quy tdc nhdn vae sudt, Khi xét sé tinh chal rong giao cna cac suw kién
ta can quan tam dn khai niem xace sudl ¢ diéu hign. Trén kia khi xét hai su
kién 4 va B la chua quan 1am dén sy phu thudse gida ching, nghia la su xuftl
hién cta .1 khong phu thuoe béi sy xuat hico 7. Frong thuwe @ nhicu khi phai
xél dén diéu kién phu thuoe do. Vi cuc su ki¢én ¢o luong quan voi nhuu nén khi
da xufit hien s kién niy adcsuil suid hign su kién kia s€ thay doi

Ta kv hiéu P(A[3) o xde suat xuit hien su kién 4 voi diéu kign dd xuft
hién su ki¢n /3, va xac dinh Lheo bicu thire
Pl

POAE) = = m

(6)
l»rong do P(A1) la xae suil xull hicn dong thoi hai sy kién .1 va 1,
Bitu thire (6) c6 thé giai thich nhuw sau: Gia thigt phép thir duoe lip n lin

trong do co n(B) l&n xu&t hien sy kién /5 va n(.1B) Min xufit hién dong thoi A
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va 1. Nlur vay lrong digu kien di xufl hién 1 nghfa la co n(/3) thi chi ¢d n{AB)
Lin audtl hién sie kién 1, Vay ‘
PO = tim MCAB)_ PCU
11 —» o II(B) P(B)

(i Iiéu thire (6) la ¢6 cong thire nhan xac suft trong trwing hop hai su
kién phu thuoe nhau:

PUARY = PUAIB)Y . P(B) = Py, PB4 (7)
PBor voi cac truong hop n osu kién, ¢6:
Py ) == POA) L PG P(AG) 0 A) o P(Af Ay o Ay)  (T8)
NCu viéc xay ra sw kién /3 loai trir kha niing xay ra su kién 4. nghia la
A va BB I xung khae hofic d8ilap: .0 A B = ® thi ¢6 P(.{[B) = 0.
Ntu s kién I3 xay ra nhat dinh kéo theo su kién . xdy ra, nghfa la I’ C A
thi co P(A|B) = 1.
Bic biét khi hai sirkién A va B doc 1ap voi nhau, nghia la viéc xu#t hién
su kicn niay khong anh huéng d¥u khd nang xuft hién su kién kia, khi do ta cé
PNy == P(L) hode P(5/.1) = P(.V) va bi¢u thice (7) trg thanh
P(AB)y = P(4). P(B) (8)
O day con chi v 1a hai sy kién déc lip khac hdn voi hai su kién xung
khiéc (voi nhau), khi ¢6 .1 va B xung kbdc nhung vin cing trong khong gian sw
ki¢n co ban nghia lachiung van phu thudc [an nhau. Hai su kién déc lap, nghia
la chung & hai khong gian su kién co ban khac nhau. Chdng hao hai su kién
xufit hién mat 5 khi gieo hai con xuc sdc co thé coi la doc lap; su kién mit,
diérn & mot thanh pho v sy kién chau gai ra doi & thanh phd do ciing xem la
doc lip nhan, Tuy khai niém doc lap cling ¢6 tinh chit twong d8i, nhung no6 cé
tim quan trong trong i thuy®l xic suat, n6 phan anh ban chial lién quan da dang
ctia cac ddi lwong trong tht gici khach quan.
Vi du. Trong lhung ¢6 2 bi trang va 3 bi den. L&y hu hoa ldn lwol hai
vien bi. Tim xic sut d¢ ca hai 1An d8u dwoc bi tréng.
Giai. Got . la sy kién ca hai 1&n duoc bi lrfmg :
A, — sur kién lay ldn dau dwoc bi triing
A, — su kién lay ldn hat duoc bi lring. Vay

4=
Theo quy tidc nhan xac suit co:
PLYy = P(Ay) . P(A2/dy)

trong 4o Py = = 0,4

2
5 |

P(A2]1y) 1a xdc sufit dé duoe bi tding khi d3 c6 mot vidn bi tréng duoc
Iy ra. Vay P(4,].1)) = —‘l; 0,25, Do dé6 :

Py = 0,4. 0,25 = 0,10
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3. Cong thire xde sudt lodn phin va cény thee Hayes. Trong nhicu Lruong
hop tinh xic suiil cia su kién phic tup duoe sur dung phdi hop quy tic nhan
va cdng xic sufil.

Gia thigt sir kién A xllv ra chi khi mot trong cac su- kicn £, By, I). }.a\'
ra. Gdc sur kien B0 =1, nla xung khac. Giit 1hifl di bidt £(22) va (. 1134) 5
t =1, n.

Can xac dinh P(.1),

Theo dieu kién xuill hién ctia - trén diy, witl duoc

= AL + Bz + ... + 1))

Vi cie B35 xung khic nén cac AB; cling xung khilc,

Vay viél duoc
P(A) = P(ALy) + P(ABY) + ..+ P(A 1)

hodc

P = N P
1o

K& hop voi quy tdc nhan xic sudl P(AD) —: (1) . P(YB) nhan duoc

P(A) = Z P(Bi) . P(AIB) (9)

Bay la cong thue xéc sufit toan phdn nhdm xic dinh xac suil cha su kién
phtre tap A dua trén cic xac sufit bé phan £2(5,) va cac xae sulil co diéu kién P(1[13})

Vi du. Mot nha may ¢gom 3 phin xudng san xulll bong den dién. Phan
xréng mot san xuil 30Y%, phan xwdng hai 209, phian xuwong ba 5309, Long s8
béng dén. Theo th&ng ké 11 1é bong den hong & cac phin xuwédng ldn luot la :
29,, 39, va 49, Tdl ca bong dén uhap kho chung. Tim suil bong den hong
khi 14y tir kho.

Giai: Goi .l 1a s kién bong dén 18y ra 1a hong, by — sy kién hong dén 13y
ra tir phan xudng moét: 4, — Ur phin xudng hai; .13 — Wir phan xudng ba. Theo
gia thiét di co:

P(AD) =00 P(d) =020 Py) =03 va
Py = 0,02 POYA) =008 Pel/ly) =004

R6 rang A chi x-ély ra voi va chi vor mol (rong cic su kien xung khac A,

Aq, dg vay theo bitu thire (4) co:
3

P(A) = Z P(AD P(ALA) = 0,6.0.02 4 0,2,0,03 4+ 0,3, 0,04 = 0,028

i=1
nghia 14 trung binh quang 1000 bong dén thi ¢o 28 hong hong.

Cény thire Bayes. Trong nhiéu truung hop la ciin xél hii toan sau day : Cing

gia thi€l riing sy kién A cé thé xdy ra voi va chi cdn vai mot trong cic su kién
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sung khic 4, A, o e Tewae khi thye hién phep thiv dﬁ] bi¥t xac sudl P(4,),
P2, PO, nehTa Ja dd co thony lin tién nghiém lién quan d&én sy kién A,
Bav gior thue hien phép thiv, thity .1 xudt hién voi xac sudit P(A[4;) nao deé.
Cin khio sat xem cue xac suiil £2(A,); { = 1, n 88 thay ddi th€ nao khi .1 d& xuil
bign. Noi cach khae ciin tinh cae xac sudil o diéu kien P(A/d) ;i=1,n
Theo quy tue nhin xic sufit, ¢o:
POV = PG POGA) = PG PO A

T day
P(A) (A1)

P

Fhay I’(4) bang Lifu tnre xac suiit toan phin, nhan duyec :
P4y 1”(A,./.|j‘)_

n

Z P(45) P(A] 4D

1=1

(A1) =

PNy =

(10)

Bicu thire (10) duoc goi 1a cong thire Bayés hodc la cong thire xdc suft
glie Lhi&t,

Cong thire Baves cho la tinh dwoe sw thay ddi cia gia thuy&l ban ddu sau khi
ic‘n binh phép thir. Mé rong ra. day chinh fi thuat toan dé hiéu chinh thong tin
tlien nghiém (ban dau) (4;) nho nhirng hicu biel thém khi tién hanh quan sat
PALY) O day Pyt daoce goi xae sulit hau nghiém hodic thong tin hau nghiém.
Nho khia canh nay, cong thire Bayés dwoce ap dung nhwrmaét thuil lodan lip mé rong
dé um kitm 1&i gidi vda qua teinh diéu khién thich nghi[xem lap I

Vi du. Trong thi€t bi gém 3 loai linh kién, loai A, chi®m 359, loai A
chitm 259% va loai Ay chim 409, 10ng s§ linh kién, Xac su@t héng héc cia moi
loai linh kién luwong wng [a.

P(A)=0,15; P(1y) = 0,23 va P(A3) = 0,05.

Khi quan sal thiy thi€t bi hong. Cin xac dinh xéc sufit d& thi€t bj hong do
linh kién .4, 4, hodc 4,

(iai, Goi 4 lasy kien thigt hi hong. Gin xace dinh £(A,/4); P(d,/4); P (4,/4)
Theo cong thive Bayes ¢o:

P4 P(AJA)
3
Y P4 Pl
=1
O day P(A/4,) = 359% = 0,35 vay
0,15,0,35

0,15.0,30 4+ 0,25 . 0,25 4 0,05. 0,4

G

P(d4,/14) = = 0,338

trong tuwr
P (Ag)4) = 0,403

P(A3/A) = 0,259
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T k€t qua trén d4y thdy rding tuy s& lweng linh kién A, it nhung hay gay
ra he hong thi€t bi (vi x4c sufit sw ¢ ban than lon), nén*dd tién loi sira chira
clin b3 tri loai linh kién ndy & vi tri d& thio ro. .

PC2.5. D2i lw¢ng ngdu nhién — Luat phan phéi xac suét, Bé ng}iién CUw,
mot cach dinh luong cic su' kién ta thuéng duwa ra kHai niém dai lwong. Pai lwgng
nao d6, ching han: dong dién qua béng dén, 88 Lré so sinh trong maot qudc gia v.v.,
nban nhitng gia tr] khac nhau & nbitng théj difm khdo sit, Bé nghién citu cling
phan ra: dai luong tdt dinh va dai lirony rgau nhién.

Pai lwgng tit dich thwong nban nhitng gia tri tuy v, dinh siin khi khio sat
d6 chinh 1a cic dai lrong vin xét trong giai tich ¢ dign.

Pdi voi dai lwong ngdu nhién khong khing dinh trwoc dwoc gia tri cla néd
khi ti€n hanh thir nghiém ma chi phén dodn gia trf cia nod voi mot mire 2¢ chic
chin nao do6 va goi la xdc suil dé dai lwong nglu nhién nhin gia tri nay. Loai
dai lrgng ngau nhién chinh 14 d8i tweng nghién ciru cta li thuy@t xac sudl.

Viég phan hai loai dai luwgng nay chi la twong d&i vi dai lugng LAt dinh chi la-
dai lrong ngau nhién ma gid tri cia né xay ra voj xac sufl cao.

Pai lregng ngiu nhiép duec phin ra: roi rac va lién luc,

Pai lrong ngdu nhién la roi rac ®hi cac gia tr{ co thé cia né gom mot s8
hitu ban hoic liél ké duoc trong mol d&y vo han: ay, x,. ..., ¥y... Ching han 36

ndt xuft hién khi gieo xuc sic, 8 su ¢ miAt dieén & luwoi dlen lrong moél nim v.v.
12 nhiing dai luong ngau nhién roi rac.

Pai lirong pglu nhién la lién tuc khi cac gia tri ¢6 thé cia no 14p kin mot
khoang trén truc s8, Thudng dai luong ngau nhién lién tuc duge dung d& mo ta
w8 d0 dai, thoi gian v.v. Chiing han thoi gian lam viéc an toan cta thigt bi dién,
tudi tho cia con nguwoi, d¢ iéch dién ap so vai gid tri dinh mirc v.v.. la nhiing dai
hrong ngiu nhién lién tuc.

Ta thuéong quy wée dung céc chit in X, ¥, Z dé& chi cac dai lwong ngau
nhién va_cac chit nho x), ¥y, zy, 23, Y2, 2y, ... de th cac gia trj co thé cha chung.

1. Ludt phan phéi xac sudt. Bé khiao sat mol dai luong ngldu nhitn X ta
cin quan tam khéng nhirng d&n cac gid tr] x;; (=1, 2, ... n c6 thé xdy ra cia
né ma cin bi€t xdc sult pi(a;):i=1, 2 .. 2 xult hién cac gia tri dé. Méi quan
hé gura cac gia tri :r, va p; lao” nén mot quy lual va goi la luit phdn phdi .
xdc sudt.

P&i yoi dai lrong ngdu nhién r&i rac, luit phan phdi xdc suiit dwoc cho
trong bang va con goi la day phan phdi xic suit nhw sau:

X ¥y Ty ... Ta .

P(Xzx) |py P2 Pa

Vi chc gia trl c6 the x; cta dai luvgng ngdu nhiér X tao thanh mot nhém
di cic s kién co bin nén co:

n
E pi=1
i=1
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T

Vi du 6 ndt xuft hién khi gied! mét con xic sic 12 mét dai lwong ngﬁu
nhién r&i rac X, voi ddy phan phdi xdc suit d%u nhu trong bang sau:

6

()]

X| 1 2 3 4

Pi

m]._z.

fla o]
6 6 6.1 6 | 6 -

2.Ham lich phGn phGn phdi xdc sudt. Pi v&i dai lwong nglu nhién lién
tuc ta khong thé mé ta nho diy phan phdi xic sudt trén day, vi c6 (h& coi cée
gia tri cla no6 lip diy truc s3 tir — e (hoic tir 0) dén - o= tuy vé&i xéc sudt
xudt hién rit khac nhau. Chéing han la do duwgc chifu dai con séng la 4000km, thec
ra d6 chi la gid trl ¢6 xic sufit can nhit, con v& nguyén tic ngiu nhidn va sai
s8 co thé néi chiéu dai con song d6 c6 thd nhan gia trj 0km hoac 1 tridu km véi
cac xac suil vd ciung bé, va nhin cac gi4 tri Jan can 4000 km voi xac suit
kha lon. : N

Nhu viy dé khao sat dai lrong ngau nhién lién tuc ta diwa ra kbdi niém
gia tri x4c sudt d3 dai lwong nglu nhién X nbao cac gi4 tri trong khodng tir — oe
dén gia tri = va ki hiéu la P(—e << X <€) hodc P (X < z). Vi khi gia lr] « thay
ddi thi P (X <C z) ciing thay.d3i nén P (X < x) goi la ham tich phan cia phdn
phéi xac sudt, ki hiéu 1a
Flx) = P(X<zx) (11)

S& di goi F(z) 1a ham tich phan vi n6 bidu thi tdng cAc gia thf xdc suit 48
dai lwong ngau nhién X nhan cac gia tri tr — o= (hodc 0) cho d%n gid tri cu
thé . ;
- NZu di cho F(x) thi d& dang xac dinh duwge xédc suit d& X nhin gid tri
trong khoang («, 8) cho trwoe :

P X<<B) =PX<B) —PX<a)=F@) - F(=) ~~ (12)
Khi d6 1.7u F(z) lién tuc thi khi g - a ta co ,
P(X =a) lim [F(B)— F(a)] = 0
f—a
nghfa 1a xéc sudt d% dai lrong ngiu nhién lién tuc nhin mot gia tri gu thd cho
trwée la bing 0 (chi bigt duwoe mdt khoang nao 'dd, hodc gia tri trung binh).

Chu ¥ Ia him tich phan cta phin ph8i xac suft ciing c6-1h& 4p dung d3i

voi_dai lwegng ngiu nhién roi rac. Khi dé viét duoc :

Fx)=P(X <z)= E P(x = x,)’ (13)
I < X

Vi da d3i voi treng hop dai lwyng ngau nhién roi rac X la s§ ndt xudt
hién khi gieo con xlc ;,ac “’ll ham tich phin xac suft F(x) chinh la cac gid tri
x4e suil khi xudl hién sg n3l khong qua 1, 2, 3, 4, 5,6 va F(x) cé dang bic thang
nhtr irén hinh PG2-8.

Tir dinh nghia trén diy, ham tich phan F(x) co mélgsﬁ tinh chdt sau day :
— 0< F(2) < 1
— F(x) la ham khong giam, nohla 1a khi xz > x; thi F(a:z) > F(x,)
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— F(— o) =0 vad F(4 o) =1, vi X la dai lugng nghu nhién kha hién
trong nhiing gia tri cna no.

— B3i v6i dai lugng nghu nhién X roi rac, xac suil khi X = o hiing gi4
tri bwde nhay cuia ham F{x) i dicm X == « (xem hinh PC2-8), voi X lién tuc,
F(x) lién tuc, bydce nhay bing 0, nhwr di nhan xét & (rén.

— Trén doan ab ndo do cia XN nfu ham F(r) khong ling, thi X khong
nhdn nhitng gi& tri trén doan do. Chang han Leen bl PC2-¥, chivng 16 s nét
suft hién & xic shc khong 1a 1.5 hodc 3.6 v.v...

Chu v la ham F(a) cva dai luong ngiu nhién [icn tuc X €6 dang dudng
cong, con goi la dwéng cong tich phan phan phdi xac suf!, ticm can véi truc
hoanh va truc F(z) = 4+ 1 nhwr bi¢u dién trén hinh P(2-9,

L Fx)
1o l— . _
‘ Flox)
Op— - — —— - —_
* BEk e
1 7 3 ¢ 5 & < 0 x
Hinh PC2-5 Hink PC2-9

Nhwr vay doi voi dai luong ngdu nhién roi rac la c6 thé khdo sat nho
luat (ddy) phan phéi xac sul va ham tich pban phin phdi xic suidt F(x).

D3i voi dai lwong ngau nhién lién luc ngoai ham lich phan F(x) ta cén
dwa ra mot khéi piem khidc twong lu dang ludt phan phdi & dai lugng nghu
nhién roi rac dé 1a luit phin phoi vi phan hodc mat do phan phdi xdac sudl.

3. Mat do phan phél xac sudt. Gia thi#t dai lugng ngau nhién lién tuc X
¢6 ham tich pban F(x) lién tuc. khd vi. Ta khio sit xac suiit d& N ¢0 gia tri trong
khoang (r,x 4 Azx) do la (v 4+ Ax) — F(x). Lap bicu lbav

lim (v + Ax) — F(o) _ dF (x) = ) = [(x) (13)
Ax—0 4 dx
trong d6 f(x) = F’(x) goi la ludt phan phdi vi phin hoic hiam mat doé phan phai
xac sufit cda dai lwgng ngau nhién licn tue X Ham mat do f(x) lamot dic trung
xdc sufil riéng cho dai luwong ngﬁu nhién lién tuc. O diy gid tr] [ (2) . da la xic
suiit dé X nhun gi4 Lri trong khoang vo cung bé du lan can dicm  viviy [(x)dr
con goi la mol phan Lo xic suat.
Mat d6 <dc sudl f(x) ¢6 nhitng linh chit sau day
— V1 F(x) khong giam nén [(x) >0

f

— P(a<<X <P :.[/’(x) dx, Wr linh chat nay la sac dinh xdc sufit dé X
£z

nh3n gia tri thujc khoang (=, #) co 10 do bdng dién Llich gioi han b&i truc ox,
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duong cong mal do f(x) va cac duong thdng z =¢«, x =, nhr bifu thi rén
hinh PC2-10,

+ oo
— Vi F(— o) =0; (4 o) =1 nén cé J. f(x) dx =1, v€ hinh hoc ¢é nghia la

dién tich gigi han béi dwong [(v) va truc hoan c6 do do bing 1.
Vi du. Cho dai hwgng ngdu nhién lién tue X ¢6 mat d¢ phan phoi f(x) déu
theo dang

4 jr\ ! ' ] f(x)

P X \'\\ )
//
<
g~
I
1

////;//q g
13 by o 0 ) X
Hink PC2-10 Hink PC2-11
C khi ax<{b
f(x) = ; POs S
Okhix<tavaz >0>b

Xdc dinh a) gia tri C va vé do Lhi f(x)
b) gia Iri ham tich phan F(x)
va vé do thi.
+ oo
Giat : a) Theo tinh chil j f[(x)dx =1

ta ¢o :
b
J. Cdr=1vay ¢(b —«u) =1. Rliit ra € = p Bo thi cia f(x) dwoe
—a
a
veé trén hinh PC2-11 va c¢6 gia tri:
] F
khi o << @ b )
() =4 b—ua
l .
U khl X < a Vé £ > b. -4
. .
b) Theo dinh nghia I'(x) = j [(x)dx 5 ’ y: bl 9._.1:
— o0 Hink PC2-12
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thay f(;t):—l— trong khoang (a, b) nhan duoc

b — «
< 0 khi © < u
I"{x) :—.J ] dy — 9 kni o< =<{bh
b — «a U — «
T 1 khlix~= b

B6 thi cia F(x) dugc vie 1rén binh PC2-12

PC2-6. Mot s6 ianat phan phoi xae suat. Trong thue & tuy theo ban chat vat
li cda doi lweng ngau nhién cdn nghién cirn, nguon la st dung loai ludtl phan
phdi thich hop. Sau day la xét mot vai dang luit phin phoi xic su#t dién hinh
doi v dal lueng ngdu nhién rod rac va lién fuc.

1. Luat phan phot nhi thoe con goi fa luoc dé Bernoulli hodc phép Lhwr
doc lap, ¢o noi dung chu y&u nhu sau .

(Gida thigt ta nghién cuu ddi lwong ngau nhién qua n phép thu doc lap. Cac
phép thr doc lap khi k&t cge ctia ching khéng phu thude nhau. O mbi phép lhix
chi co hai k€t cuc : xuft hién su kién quan tam vél xac suiit la p va ta ki hiéu
la 1, hoiic khong xudt hién no, nghia la voi xac suat ¢ =1 — £ va ky hiéu 1a 0
Chéng han gieo d6ng tién  kin, moi lon chi ¢6 hai k& cyc : xuiit hién mit x#p

voi p = —, hoidc khong xufl hién mat x83p voi ¢ = —. Gico con xuc sac va
2 . o : 7 2
quan tam sy xuiit hién mual 6, moi [dn tht ¢6 hai k&t cuc: suiit hién mat 6 voi
1 \ N D 3
p = s khong xudl hifn mdl 6 voi g =1 — p= e
5

Xét n phép thir doc fap, moi két cuc ¢co bin w c6 thé mo ta bang diy n
chir 88 c6 dang 100101..., (rong do chii 8¢ 1 & vi (ri  c6 nghia la xuit hién su
kién quan tam & phép thir 7, con chiv s 0 la khéng xu#t hién. Ndéc su@t caa sw
kién co ban o lrong d6 8¢ 1 xual hién A lin va si 0 xufit hién (n — k) 1dn, vi
cac phép thu doc lap. nén co

1wy = p"1 — p)°~*

Biy gitr cin xdc dinh <iac sufit d¢ trong n phép ther ¢6 ding k 18n xuft
hién su kién quan lam pa(k). Vi ¢o nhiéu cach 16 hop khic nhau dé cung dat
k chii s6 1 va (n — k) chie sé i lvong « phép thi. Do 1a 80 phan ttr cda to hop
chap k trong  yeu Lo

ke nl

" kl(n— k)l

Vay xac suil d& xuit hicn dung &k 14n k€t qua trong n phép thir doc
lap la
Pa(k) = Cg p¥(1 — p)* 7" (14)

Vi du 1. Gieo con xtc sic 5 lidn, quan st su kién xuf@l hién m#t 6 (xufit
hién : ki hiéu 1, khong xuil hién: ki hiéu 0). Tim xic suit dé trong 5 lén gieo

xudt hién mat 6 dung 4 ldn?
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Giai.. Nhirng khé ning sufit hicn mit 6 ding 4 l&n trong 5 phép thir déc
lap la:

l 1 1 1 0

U 1 1 | 1

1 4 ] 1 1

I 1 N ] 1

1 1 1 U 1
nghia 14 gdm 5 kha ning, hodic bing C‘; = -4? !l - = o

Trong n.6i kha ndng trén diay xéc suit xufl hién mit 6 ding 4 lan la
Plw) =p* (1 — p) e '
r e 1 AR
& day p = — vay P(w) = _n) __)
P 8 ) ( b ‘\ 0 i}
Viy xac sudil dé trong 5 lEn gieo doc lip con xue side, mat 6 dwoe xudt
hi¢n ding 4 lin, ¢o gia (rj

P(4) = (4 -1_)4 (3—)1 = 5. = 000364
S\6 6 6>

Vi du 2. Gieo d6ng lién can doi 100 Lin. Tim xac sufitl dé mit sdp zuit
hién dung 50 laa.
Gigi, Ta co
] 1 \50 /7 30
P10(30) = €3, (—) (T) =

100! 1 y1o0 )
—_ (‘—)) = U-OS

201 50!
P (k) Tiw ket qua trén diy thdy ring su
o ", kien dé mil sdp dong lién xuit hién ding

bing mot nua sé 1dn gico co gia tri xac suft

rAl nho. Tuy nhién néu xét xic suft xuft

hifi mot sap viri 86 Lin quanh gia tri 50 thi

ki’r;'u . Chang han iong cie xée suiit d& mit
[ | 3 sap xudl hién Lo 40 afn 60 Ao 1

1

"yo 20 3o 40 30 60 70 80 %0 100 Prop(40) + Pyt + ... +
ol T4y ‘F“ 1)100(59) + ll)lool\ﬁll) = (},()6,
nghTa [ khi o oo déng tien ca dou 100 Bin. ¢ 3l uhicn kha nang mit sip xuft

hien qaaniy bioso o 40 d&n 60 i,

Didy phan bd xac suat nhi thie theo bidu thae (14) 4p dung ddi voi vi du
nay duoc vF ren linh l‘{f}:‘vl.%i trong do s tei b omi tai 46 Py(k) dat cwe dali
duge goi la gia i ¢ kha nivy nhatl. Chang ban (rong vi du gico ddng 1i&n
100 lan [hi’su' kicn xu?\llhién mat sep ding 30 Hn i ¢6 nhida kha ning nhit
(tuy xac sulll cdng riat nho). ]

Vi du 3. Trong nhit may dién gém 5 16 miy cang loai lam viéc, bift xac
sufit sy ¢6 cia lrng to may ¢ = 0,02. Tim x4c sufit d& nha may bl sw c§ 1 td
méy va xéc suit dé cd 516 may lam viéc. '

374



Gidi. — Xac sufil su g mol frong 5 15 may
Qs(1) = Clg(1 — )' =5.0,02. 0,984 = 0,0923
— Xdc sudl dé ci 5t midy lam viec
Py(8) = % %0 = (1 — 0,02)° ~ 0,905

. S . " . . ’ . I -
Tir bicu thue cia luwoc do Bernpulli trén day ta thily cic xic sufit Py(0),
Py(1), ..., Pa(n) tao thanh mot nhiom du cie sy kién co ban, nén co

Z Po(h) =1 (15)
k=0

Ngoai ra cling Juu ¥ la tAp cic xic suill nay goi la phin phi3i nhil thuc vi
chung chinh la edc s hang trong khai tri¢n Newlon cta nhi thire
(p+ )" trongdo g=1—p
2. Lugt phan phdi Poisson. B6i véi dai luong ngau nhién roi rac, ngoai
luat phan phdi nhi thite, khi s 1dn 1he nghiém n ral l&n ma xdc sual p cua suw
kién rdt nho ta sir dung luat phan phéi Poisson.
Co (hé néi luat phan phdi Poisson la gioi han cia luat phan phdi nhi Lhirc
khi n —> o va p— 0. V1 vay thudong goi luat Poisson 12 lual phan phdi xac sufy
“caa nhitng su kién higm.
O luat phan phéi nhi thue da co:

n!

Pulk) = foe—pop P =
Khi p nhd, n lon, ¢6 thé d5t p = —'—— trong do » la mot hing 30 duwong,
khéng phu tbuéc n. Thay vao Py(k) c6
ot k n-k
Polh) = 0 C 5y (%) {1 - “2')

Sau mdt sd phép hi€n doi va sir dung bicu thi.

lini (/J — —)—) —e
A\

L=

ta nhan duoc k&t qua: B
Pky - ;| e’ (18)

trong d6 » = pn. Piy la bifu thirc cia luat phin phii Poisson. Khi bigt 0, p, &
tinh dwgc xac suil dé xay ra dung / su kién trong 1 [hép thu doc lip.

Khi n lon, p nhd theo biéu thie phan phfi Poisson tranh dwoc cdng kénh
do phai tinh cac t& hgp bic cao nhu & phin phdi nhi thuc.

Vi du. Trong moét thigt bi dien ¢6 800 tu dién lam viéce doc lap. Xac sui'
s ¢ cda moéi tulla p =0,005. Tim xéc suét dé c6 4 tu hdng ddéng thoi.
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Giai. Xde dinh Py(k) voi p = 0,005
n = 800
l\- = 4
Theo luat phan phdi nhj thue
Foo(d) = Cgop (100D (06:G95)798 = 00,1045
Theo luat pnan phdi Poisson ¢6 » = pn=0,005. 800 = 4

r) . 4 G-t
1800(4‘) —~ Sl — ”,1:’-'.
3. Ludt phan phoi chudn (Grauss). PG véi dai luong ngidu nbién lién tue

mit dé phin phol xac sudil nhidu truwang hep co dang nhw trén hinh PC2-14 va
. ~ o iy o - El
goi la luat phan phdi chuan hoic [ult Gauss.

‘f[—'(') . a ar S . ar . .

ry Luil phan phdi chudn c¢o dc thi doi xung

|4 . : , . . .

/ qua truc co x=a, do la gia tri lrung binh xéac

[ i suflt cua cic git tri cda dai lwong ngdo nhién X

fr— ” M‘ ,b, . . - . . L 3 o= . ‘e )

P vl hoac « con goi la ki vony toan cia dai lwong X ma
| oA N T - . o, ,

Fdee - s¢ dé cap dfn & muc sau.

a Tai ©=a mat do xac suat [(x) dat giad trj

Hink PC2-14 cue dai. Ngoad gid tri o, Inat phan ph#i chuan con

duvoe dac lrwng boi mot thong 86 nia, goi la do

tan va b, né ¢ hién mue do tan mal cic gi1d trj cia dai luong X quanh gia tri

trung binli a. Trén hinh PC2-14 trinh bay hai luit phan phdi chudn ¢d gia try

trung binl .. nhw nhau nhung do tan xa b khac nbau, trong do 0, > by, nghia 14

dai lwong nglu nhién by co6 nhifu Linh tat dinh hon, T&L nhién dai lwong X la
hoan toan tat dinh khi giao tri b =0,

Ham .t dé j(v) ciia luat phan phéi chudn c6 dang

(x—a)’
2h?

() = — (17)

{ phan phdai chuan vt thueng gdp trong thue &, dive d¢ mo L4 nhin
} i £ 8ap 3 ! o g

A oo ongdo nhién lién tuce, nbw do léch khi do dac, trong do ¢o rit nhidu
yiu o e déng nhung khéng co yéu to nio troi hon.

V& toin hac co thé chrng minh duye ring long mdl 86 lon ciac dai lwong
ngau nhién co phan phdi bal ki s& co dang rit gdn voi phin phot chudin.

Ngoai ra cling thdy rdng luit chuin la dang widi han cda nhifu luat khac
ching han khi sO phép thir n ting d&n vo han, luiat phan phdi nhi thue s& tign
dén dang chuiin. V¢ hinh hoc ditu dé ciing thiy rd: khi n khit 1én va voi cée gia
tri k& rit gin nhau, ta ¢6 d6 thi trén hinh PC2-14.

Pé mo td dai lwong ngaw nhién lién tue ngoai luil chuin, con thwong sir
dung luat phan phdi déu, luit phan phdi Weibull, Gamma v.v. tuy theo ddé1 tuwgng
khao sal [xem chuong 9]. -

PC2-7. Nhirag ddc trung 66 caa dai {wong ngdu nhién. Quaclc muc trén day
mdt quan diém dwoc quan xuyén, do la: dé khio sat ddi twong ngiu nhién ta da

376



xdy dung nhirng mo6 hinh todn hoc nhim ting thém hidu bidt vé ddi twong dé
chang han 1dp phép thk, tim xic suit xuft hién s kién quan tAm va c& géng
xdy dwng luat phin pbhdi xac suft v.v..

Tuy nhién trong mot s (ruing hop hode khé khin hoic khong ciin hidt
moi gid tr] kha hi¢n clia dai lwong ngdu nhién 2y, Ty, .o Ap ¥R cile xdc sull xudt
hién py, pa. ..o po clia ching ma khi dé chi ciin xél nhirng dd: trirng s6 ctia phin
phgi x4c suit. Sau day xét mot vai dic trirng sO quan trong nhit caa dai lwong
ngau nhién,

, - Ky vong todn cia dai lwony ngau nhién. Bo la gia tri trurg binh theo
xdc sudl chia dai lwong ngdu nbién, dwoc ki hicu 1 E[X] hoic M[X], my, X. Gia
thi€t ¢co dai hrong nghu nhién réi rac X nhan ciac gid tri ay. vy, ..., &n VOi clc
xac sull hwong tng py, p,, ... pa. Khi do ki vong toin cia X ¢o gil tri

E[X] = Piry+paxa-b oo+ paty
P+ P2+ e+ pa

Vi co Z[}izlnén co

=1

E{X] = E T (18,
i=1

Binh nghia nay mo6 ta ky vong toan, chinh lagia tri trung binh mata c6 quy&n
mong doi (k¥ vong) vé gia tri cua dai luong nglu nhién khi phép thtr dwoc lip
nhiéu lin.

B3i voi dai lwong ngdu nhién lién luc X c6 mal d6 phan phéi xdc suft
f(®) thi ky vong loan duoc xdc dinh (heo biéu thie

+ oo
E[X) = I rf(x) dx (19)

trong trirong hop f(x) chi 13y gia tri trong mét khoang hiu han thi coi f(x)=10
& ngnai khoang do.

Vi du 1. Theo rdi mot ho dang dién lrong 30 léan do ghi, dong dién cuc
dai guidt hién nhu sau:

5 1an co Tn., = 201
8 1an ¢ Tgae = 254
10 lan c6 Tmay = 224
7 lan ¢l Iga, = 40U

Vay ky vong toan cua gia iri dong dién cuc dai la:

—

/
30

)
30

E[lna] = 20 = 24,3.1

< 10
20, — 22 — St
+ 30 + 30 +
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] y . : N Ly . & 2] : - | . 4 o :
Vi duy 2. Co 1o chol gifra :E va {) nhu sau: A gieo con xuc sic can d8i n
Hn. MGi lan .1 nhan tr 2 mot s& Licn (dong) bing s§ ndt xudt hien. Tuy nhién 4
phai nop cho /3 ot s3 Lién tong cong cho n 1dn gieo.

[y tim so ten .t nén nop dé sau nhiéu dot choi (mdi dot gico n lin) A
¢6 khi nang luany. ’

Giul. SO nol xual Licn 1vong mdr lin gien la dai lwong ngldu nhién roi rac
X nhan cic gia tri 1, 2,3, 4,5, G von cung xie sulit pp = —,

Gia try lrang binh thing cua .t & moi lin gico sau trong mhidu dot chol
chinh la ki vong loan cua X, bing

E[J\]:—é«[1+z+3+ 445 + 6] = 3,5 ddng

Nhu viy sau . ldn gico. .1 ¢6 khd nédng thang véi s8 ti€n trung binh 14
3,5n. Viay d¢ thing, 4 nén nép cho /5 sd tién nho bou 3.5n cho moi dot choi n
lin gieo.

2. Kg voy Inan cta mét 6 luat phan phél. Sau day xél ki vong loan cla
mot sO ladl phian phidi thuédng gup.

— Luqat phdan phoi déu. Gia thi't dai (wong ngdu nhién lién tue. X c¢6 ham
mat dé [(x) trong dang

1 : o s
—b—:—“_ kh] a T A < b

()
[t 0 kin x<_a;x — b

K¥ vong ton cua X ¢o did (v

s b
£ [ A | : j~ ‘J'/((I)d.l' e J ! ridr = _‘]_ (b + ((.)
b — u 2

— g e

dé chuh Ta Loanh 46 ciadiém giga doan [a, &)

— Ludl phan phéi Poisson. Gia i€t dai heong ngdu nhién ver rac tuén theo
luat phan phici Poisson, hode luit phan phéi nhi thwe khi 2 rdt lon va p rit nhd,
khi d6 x4 su.l dé (rong n phép thi xuiil hién dung A sy kién, cé gia {ri

Pk = LTt trong do 7. = pn
k!
Fon ddv phan pbhd sau
' 0 1 2 k
7 N I N ake ™
I ¢ — ¢ SANL —_—
1! 2! k!
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Nhu vay

¥ et — — k —7
Euh:&ex+lﬁ 1+2ﬁ;u*+m+k%Teh+m
L= 22 p ki
= e 1 4 S SR/ — | = A =n
( o Tt Ty T ) ?

vi thanh phan trong ngoic cO giot han I P khi k — oo

Vi dU'-. Titn ‘hénh thit 10y Long den, biEl xic suil hong cla mdi bong
P = 0,04, Xac dinh s trung binh cic bong hovg trong 1000 bong Lrén.

B_é chinh 14 ki vong toan F [X] khi p = 0,04 n = 1000, O diay coi X tuan
theo lual phan phéi Poisson

E[XN] = piu = 0,00} « 000 = 40 béng
Chi y: Ki vong toin 2 [X]c6 the nguyen coa dai lwgng ngau nhién X,
— Ludt phan phéi chudn ta co mil dd xac suiat f(x) trong dang

(x—a)®
1 - 2
(1) == e 2b
H0) bl/!,-:

- e

Tim E[X]. Ta co E[X] =— ‘[ rf(ryda

=)

Sau mét s¢ bign doi. nnun duwoe E[X] = @ Nhwr vay ddi véi luat phan
phdi chuin, ki vong toan chinh fa gidt v coa X ma tai do miat do f(x) dat
cwre dai.

Qua nhitng truong hop tién day ta thiv ki vong toan cta dai lugng ngiu
nhién vé géc d6 hinh hoc ¢o the dién Lo nhu san: Cé mol hé chdl diém ndm
trong midt phdng. Mé) chul ditm co khdi lwong p; vi Lioanh d6 lwong ung ;.
Khi d6 E[X] chinh la hoanh do irong tam cta hé. Noi eich khic ki vong toan
dugc xem nhu mdét dang gia tri « drunyg binh <o trong lwong»

3. M6t s6 tinh chat cua ki vony toan.

— Ki vong toan ctia mot hilug w0 Lo

F"."l ’
.Jl .

chinh hang so do

— Hing 88 co the dua 1a godal k' vono loan

— Ky vong toan ctia lony ¢fc doi luong ngau nhién b¥ng téng cdc ki vong
todn cga moj thanh phin
EIN+ Y 4 7] =E|X] + E[Y] + E{Z]
— Ki vong toan cia (ich cdc dai lwong ngdu nhién ddéc I1Ap bing tich cac
ki vong toan cda méi thanh phin
E[XY|= E[X] E[V]
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Chu ¥ 1A hai daj lwong ngiu nhién dirge coi la doc 1ap n&u luét phan phdi
clia mot Lrong chiing khong phu thuée vdo cde gia Lrl cia dai luong kia.

4, K1 vony todn cta hiam ctia dai rong ngau nhién, '

Gid thi€t X 1a mét dai lweng nglu nhién va y = f(X) la mét bam cua X,
nhwr vay Y cling la mét dai (wong ngAu nhién; Gia thigt da biét lual phan phoi
cia X, nghia 1a bifl 2y, 15... &a ¥Oi P{s Pasees, Poe Khi 46 ki vong toin cia ¥ duoc
xac dinh theo bicu thire

EW) = EU®) = T () p | (20)
i=1

Khi X la lién tuc voi mat dé xdc suitl o(x) thi:
+ oo
E[Y) = J f(x) o) dz (21

Vi du. Cho hai dai lwong ngau nhién X, Y doéc lap voi cac ddy phan
phdi sau :

—1 0 1 Y 0 1

7

pi |l 03 05 02 pi | 0,4 06

Bai luong ngau nhién Z la ham cia X va Y voi £ = Z22Y3
Xac dinh E[Z]
Giai. Vi X va Y doc lap nén X2 va Y2 ciing doc lap voi nhau.

vav
E[Z] = E[X2.Y%] = E[X?].E[Y¥]

ma E(X?) = Za?p; = (—1)? 0,3 +02.0,5 + 12.0,2=0.5
EV3)=2y% p; = 03.04 4+ 13.06 = 06

Vay ' ElZ] = 46,5.0,6 = 0,3.

4. Phuong sai cia dqi lwong nydu nhién. D& khio sit dai lwong ngin nhién,
ngnai ki vong loin ta con dung dac lrung s§ phuong sai D[X], mé ta mic do tan
mat cia cac gid tri kha hién quanh gii trl ki vong cia dai luwong nglu nhién.

D[X] duoce dinh nghia la ki vong toan ctia cac binh phwong khodng cach
tir cac gia tri x; d€n gia tri ki vong E[X)

D[X] = E[(z — X)?] (22)

&' day X 1a ki hieu ki vong lo4n ciia X

B8i voi X lién (tuc, ¢o

+
D[X) = j (@ — 5 f(z) dx | (23)
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Thir nguyén ctta D(X) 1a X2, vi vy d& ddc trung d6 phdn tin-ctia cac gia
tri @; ta ding dai lwong Jd¢ léch quan phreny cia DIX] hode goi 1a do léch tidu
chuﬁn o[ X]

s[X| = VD[X] (24)

Chii ¥ : & bicu Ihive dinh nghia D[X] ta diung tdng cic hinh phwong khodng

chch d¢ trinh sy teicl tiéu khi | v long dai si cda cac gia tri dé léch guanh gia
tri trung binh.

Ngoai ra tw dinh nghia (22) ¢o thé vicl D[X] dwdi dang khéc :
DIN| = E(X — \J* = 5[X* 2NN 4 N2| = E[X]? — °XE(X) + E[X]? =
- E\N?) — E2|X). Vay
DIN| == E|\?] — E2[X] (29)

Trong nhicn traong hop Licu thive (23) 1a thuin loi cho tinh todn,

Vi dy. Bin tung dot 3 phit sing vio bia, xac suit tring bia cia moi phat
ta p=10,4. Goi X la dai lvong ngou nhién mo 1a s$ phat dan trung bia trong 3
phat bau. Vay X nhan ciac gin Ui vy =0 vy =1; x3=2; x,= 3 véi cac xdc
sufit p, tuan theo ludt pha phoi nhi thie trong bang sau

U ) ‘ 1 2 3

Pi| 0,210 0 0482 | 0,288 | U064

|
Nac dinh E[X] va DI Y|
4
Gidi. E[X] = 2 vppo= 00216 4+ 1 0,432 + 2.0,228 + 3.0,064 = 1,2

1=1
phat _
Nghia la trung binh cu 3 phat ban thi c6 1,2 phat trung bia.
4
DIX| = Z (v, — X)?p, = (0 — 1.2)20,216 + (1 — 1,2)%0,432 +
j=1
4+ (v 1,20 20 4+ (3 — 122 0,084 = 0,72

va ofN] = VD[X] = 0,040 phi
5. Phuong sal cia luqt /)Ium phéi chuén. Dwa vao bifu thire (23) va da
bi€t ki vong toan cua dai luong ngiu nhién & tuil chudn ia E[X] = a, ta cé

o (x—a)’

1 , o 2b
(& - )% d:
D[ X] e f x ) x

thay d8i bi€n sau mot s5 phép tinh Lodo, nhan duoc
D|X] = % va o[X]=b
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Nhw vay d8i véi luat phan phéi chuiin nhr @3 néi, hiing s b th hién murc
do tan xa cua mal do quanh gia el ki vong «, va vi€t dwoc :

(x-—mi)_z
1 T 202

f(x) = peve=all | (26)

aV2r

trong d6 m, la ki vong toan ciua \X.

6. Ham Laplace. Quy tac 3s. DGi veéi dai lwong ngau nhién \X (uan_lheo
fuat  pban phdi chudin thwong cin xic dinh xéc suil dé X nhan cac gia
Lri trong doan (a, B) nan do, nghia la cdn xic dinh :

B 1 g ~(X—mx)z
P(:z < X < B) = [((E)dl — — 2 202 dx.
oV 2n
o
bal | = Sl khi do x = m_ + of va dx.= sd!l
B—mx
o] t2
. 1 T
P(a <C X)) = o e dt
_Tt
o—m,
5
tz

Vi tich phan khéng xdc dinh f » 2 dt khéng the bidu dién qua cac ham

so cdp nén dé xic dinh P(a << X < 2) la sir dung bang gi# tri hdm dac biét, goi
la ham Laplace hoac ham tich phan xac suat

P2
Oa) = j e 24t (27)
2n
O
Khi 46 P(a < X<;3):<D(B___"‘L)_¢(—°“—m*) (28)
5 -
trong dé thay cic doi so v = P My hoac &= My
G

va tra & phu luc cuéii chwong nay, lrong do vai = > 5 lay ®d(x) =~ 0,5.
Vi du. € dai lwong nghu nhién X tuian theo luat chuln véi m, = 30 va
o = 10. Tim xéc suit dé N nhan gia tri trong khoang (10, 50)

Gial. O diy p = 30 a =10 vay
, 50 — 30 10 — 30
Plo< X < By = (_’_?)_) — o (’%]TB—) —@(2) — B(—2) = 20(2).

Tra bang co $(2) =1.,4772. Vay
P(10 << X << 50) = 0,9544.



Cha §. Trong nhiu vin d¥ ki thual d&i véi dai lwong ngdu nhién X tuan
Lheo luit chulin thwong ciin x&c dinh xdc suit d& do lech gifia cac gia tri cia X
so vOi ki vong loan m, v€ (r] s& tuyét d8i phdi khong lon hon mét gia irf cho
trrde. Ching han lim xic sufit d& do loch dicn ap so véi gia tri trung Dbinh
khong virot qua +-5%. Khi d6 phii xue dinh

B(LX — my | << a)
Ap dung bidu thic (27) co

P(|X—mx|<q)=P(m‘—c¢)<X<(mx+a):

=¢(m,+a—mx)_®(Jlrx—f.—ln‘):(b(%)_q)(- Z):Q‘D(%)

2% (i) (28)

Viy PIX—m,| Co)-

|
[i

Quy tdc 30, BOi voi lual phan phd;
chudn vi d8i x\rng qua lruc c6 gid tri @ =m,, |ff*)
ta thwong quan thm dén céc xac suit dé X nhan
cac gia tri lrong khoang m_+ lo; m_+ 26 ; @
my; + 3s5. Chéing han theo hinh v@ PC2-15 la :
diung ham Laplace tinh duoc . %?\(0,4
. / ,
Pim, < X < m, + o) =10,34 Séé
P(m,+ o << X << m_+ 20)=10,137 — | %

P(mx + 26 < X < my + 30‘) - 0,()26 Mx Mxef
Hinlk PC2-15

T diay thily rdng xac suat dé X nhan
chc gia tri trong khoing (m, -+ 30) la

Pl (iny — 36) << X <~ (m¢ + 30) | = 2(0,34 4+ 0,137 + 0,016) = 0,985
nghTa la gia tri cuia X hau nhu khong ¢o kha nang xudt hién ngoai cic gia Lri
Xma: =Mz -+ .0

Xy =iy — 2a

va goi d6 la «quy lac 3o d¢ woe doan khoang i@ (v c.a .o Tuy nhién dé
giam do ngau nhién cia X cin giam ¢o lan xa o.
Vi du, Trd lai vi du do dong diin cuc dai 30 lin, da ¢
m, — 24,3
ta xac dinh dwoc :

8

DIX] = (20 — 24,32 = 4 (25 — 2432 (29 — 2.
[X]=( )30+(") - ):5“‘ ' 30

7 -
+ (30 — 24,3)2 S5 = 1209 vi o = VD[X] = 3,544
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Ph‘u Iye 1

Bang gia tri cua ham Laplace

t2
y — —
! ’ di
—_ T —= (4
®x) = Vo J-
Q
\ olx) | = b (x) | = o (%)
'u ‘
0,00 0,0000 | 0,92 0,3212 | 2,08 0,4812
0,02 0,0080 , 0,95 0,328 ' 2,10 0,4821
0,04 0,0160 007 0,53510 2,11 0,4838
0.08 0,0239 1,00 0,3413 2,18 0,4854
0,08 0,0319 | 1,05 0,231 | 2,20 0,4861
0,10 0,0398 1,10 0,3613 | 2,24 0,4875
0,12 0,0478 1,13 0,3749 \ 2,28 0,4887
0,14 0,0557 ‘ 1,20 0,3844 2,3 0,4893
0,16 | 0,0636 1,25 0,3014 2,34 0,4904
0,18 i 0,0714 1.30 01, 1032 ' 2,38 0,4913
0,20 0,0793 1,30 0,111> 2,40 0,4915
0,22 0,0871 ' 1,40 0,1192 2,44 0,4927
0,24 . 0,0048 ' 1,45 ),41260 2,48 0,4934
0,26 i 0,1026 1,50 0,43352 2,50 0,4938
0,28 | 0,1103 | 1,55 0,459 | 2,54 0,4945
0,30 '. 0,1173 1,60 0,4452 | 2,56 0,4948
0.32 ' 0,1255 1,63 0.1484 2,60 0,4953
0,36 L 0,406 | 1,65 0,4505 2,64 0,4959
0,38 0.1480 ! 1,67 0,4525 | 2,68 0,4963
I 0,40 0,1554 1,70 00,4534 | 2,70 0,4965
0,50 0,1915 | 1,7 0,4582 'i 2,74 0,4967
1,52 0,1985 ' 1,75 0,4599 - 2,80 0,4975
0,50 ' 0,2088 ' 1,78 0,4625 | 2,86 0,4979
0,60 0,2957 I 1,80 (,4641 |1 2,90 0,4981
0,65 0,2420 I 1,83 0, 4661 ; 2,94 0,4984
0,67 00,2454 I 1,85 0,167 _ 2,00 0,49865
0,70 0,2580 1,88 0,469y | 3,20 0,49931
0,73 0,2673 | 1,90 01713 3,80 0,499841 -
0,75 0,2734 i 1,93 0,4732 4,00 0,499928
0,78 0,2823 ’ 1,93 04744 4,50 0,499968
0,80 0,2851 | 1,986 0,1761 5,00 0,499997
0,85 0,3023 ” 2,00 0,4772
0,90 0,3159 i' 2,04 0,4793
f

Néu X tuan theo luat chuln thi gia tri du bao clia dong dién cuc dai s&
khong c6 kha ning vuot qui gia tri
Ighan = mx 4 35 = 24,3 4 10,62 = 34,924,
7. M6t s6 tinh chat cda phiong sal DX}
— Phuong sai clia mot hiing 36 bing 0 :
D[C} =0



— Hiing s& dwa ra ngodi dfu phwong sai phdi binh phuong lén :
D[CX] = C*D[X]
suy ra o[CX] = Co[X] ‘
— vé&i nhidu dai lwong ngéu nhién doc lap ta cé
DX + Y + Z] = D(X] -+ D[Y] + D[Z)
Cha v: D[X — Y] = D[X] + D{—Y] = D{X] + (—1)2D[Y} = D[X] 4+ D[Y}.
Tuy nhién n€u 18y trung binh cong cla cdc dai lwong ngdu nhién gidng

nhau X, Xy, ..., In ta c6 X = 2 a khi do D[X| = D{ =X, ] — ..]_2.(1){X1] + ..
n n n
. nD D o ) . L .,
+ D[X,])) = — = Nhue vay do tan mat il hon nhiéu so voi tan xa cua cac
n

dai lwong nglu nhién riéng bict X,
O day thé hién tinh thin gidm sai s khi phép tLir dwoc lip nhiéu ldn.
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