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A STUDY ON THE PROBABILISTIC PRODUCTION COST SIMULATION
BY THE EFFICIENT LARGE DEVIATION METHOD

K.Y. SONG J.M. CHA

Dept. of Electical Engineering

Abstract

This paper describes the Large Deviation Method for
computing the loss-of-load-probability ( L.O.L.P. )
index for a generating systenm,

Also, we introduce a rule to prevent the initial
value from diverging in Newton-Raphson method which
we have to use to determine the value of t. By
applying the Large Deviation Method to computing the
L.0.L.P. index for some representative reliability
test systems, it Is verified that the Large Deviation
Method is generally very accurate and very fast.
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2.1 L.0o.L.pP. 2] %
n o) RRNE FHY AL YR 1o 2E
ot cheE e HEEEE FE 4ERSoIT

=[ Ciq'!'a:P‘
0 BB :1-P (2~
A7) A Ciot @As i o] $F [ W]

Pi : ¢2~] § ] F.O.R,
( forced outage rate )

olf, L & Febebz wo

L.O.L.P. = Pr { X1+X2+:*4Xn > C14Gz+' - -4Cn-L }
ojth. ol7|A 2T Hste) WEE u WES
$eis) UG YD VoD L=p+ Y 2 & 4 3k,
o] Meolg o] g8

L.O.L.P, = Pr { xq+xa+---+xn+Y > C14C2¢ - -4Ca~p }

(2-2)
£ rhetd £ gle
z=2%Ci -pojng ZAF L.O.L.P. g2
=1

Pr {Un>2z} (2-3)
& e uqtzl A (2-2) 2 x3 +x2 4 o0 *+ xn
o] $EEY h & t: % E‘Jq-!-tﬂ ojlz® 1 Moment
Generating Function ( M.G.F.) ¥ c}&3} Fc}.

t
() = /) e £(x)dx (2-0)

£ Associated Density Function A(x) = ti&3 o] A
LN

etx f(x)
A (x) = —HTZ'J— (2-5)
od7)A A(:) 2] M.G.F, =
H™(t+0)
A~(8) = ————— 2-
) (-8
oloy, & 7 Cumulant Generating Function ( C.G.F.) ¥+
obel2} 7rch.
CG(8) = In A~(8) = T(t+0) - T(t) (2-7)

o}7] A T(t) = In H™(t)
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A(-) 2] cumulant &= CG(O) B 6 % u|#sl210=0 0.8 t202/2
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FEo2a T4 & ok webd AC) o B, ¥4, 3
} FIEVEE A u(0), o21), ws(t) B vehd

g3 ol & 4 gleh.te)
4cG(9) T
u (L) -T 9=O_CG (0) = T'(t)
02(t) = CG"’ (0) =T (t)
ua(t) = CG"'"(0) = T"''(b) (2-8)

=, H() 2} AC) 9 nﬂl convolution & 27} Hea(:) 2}
Acn(+) o]2} #}9 Acn(:) &} M.G.F. &

[ H™(t+0) I
[ H(t) In

[ HY(t) 1-m etx Hen(x) 2] moment

A"n(6) = [ A™(8) In = (2~9)

olch, ¢irje) g
& oultic}, Zejnm

Acn(x) = [ H™(t) 17 etx Hen(x)
& Henix) [ H(t) In e=tx Acn(x)
olch. abeha

Pr {Un>2z}

"

x
szcn(X)dX
= [H() 17 /. e™t Aon(x) dx  (2-10)
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(2-11)

Doy
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=
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(2-11) 3} (2-12) A& 4

-nut 2t2)/2 1 -y2/2
Pl Un >z )~ [H(t)]n o MHET(ROFERN/2 L = v2/2,

Y2 toym
-nut

{1-n372t353 v/6} + [H"(t))}n e (t202n-1)

v

6 yZn
(2-13)
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2.3 L.0.L.P. 744
AR Lol BE posh w0 ot § A YRew
4 (2~

2 b olwd A4¥ kol ofshA o2 = 0 ojth,
A4 xi 8h Y o M.G.F. 3= 77t

2}
2)

tc
xi”(t) = e P+ (1-Pi)

OB F xg +xz 4+ - +xn +Y 2 MGF. &

t202/2 t
e =e 0 ‘ﬁ' [e 'Pi +(1-Ps) 1 (2-14)
o, ojuwhe} C.G.F. &
T(t) = ln g~ (L)

242 t
t_‘;wi_z‘l' In [ e 'Pi(1-Pi) 1(2-15)

o)™ Hea(x) = g(t) e=t* Acn(x) o] Aca (-) 2 W,
Hab, 32 Le s oy Feh
Ts) = to? + B 11 B
s il i=l Pi+(1-P1) e-t¢i
. . PiCi2(1-P;) e~tCi
= + R ——
(s ‘ i=1 [ Pi+(1-Py)e~tCi ]2
o Ci3P1(1-Pi)e~tCi[-Pi+(1-Pi)e~tc!]
s = 13(1] [ Pi+(1-P;) e-tCi |3
(2-17)
o] Bl
T’ (s)
VR T 18
uteba  ojgl 2 TAAE o] B3t iy ol
L.O.L.P. & 74 4 git}.
L.O.L.P. =Pr { xy + X2+ **- +xn+Y D>z}
—tT'(t)+ t2T°"(t)/2 1 o« -y2/2
> g7 (t) e — [ e dy
Yo /T ()

{1 -t3T " () 6} + gr(t) etT (D

{t2 T"'(t)-1} { v/(6 Y Zu )} (2-19)
7|4 t & chEdolM Fatc,
. n PiCi

z=T(t) =so2 +) —mun (2-20)

izl pia(1-Pi)-tei

2.4 - Newton-Raphson & o} &8+ t It 4t

A (2-20) o4 H3tE B4 AR
flt) =T(t) - 2 (2-21)

2 % 4 9t &, f(t) =0 & VEAE t § TN
Lrh. o714 Mg t*, ZAE to, to B 2 &
717} ¢1%t $-Merg At 2tn o

f(to +At ) = 0 (2-22)

o] #c}, 151 o]7 g Taylor M7t % Atz olAte] &g
BASET bt = to + At1 F ohE A AR ® ZAL
olelz ghepnd

f(to) + Atif'(to) =0 (2-23)
o] %ol Texas Electric System & *-%4]7] t 3teo] wisg}
of b £(t) o $HE 28 v 2% 1. 2} A

o4 7] A, Newton - Raphson HolAel 827 &
o} stEod C dodola] 2714 to ¥ Ao t*
27, D b E cdefofafiz t gho] hitsted t*
ojuf, AWa AL Asy, —r'ﬂ"l
Asy o Asz ©) Z7]E wjash wxb,

z) Zyroh,
Asz =} sh2
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tonew = toola -

to Aty Atz 3 | vy
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