MONUANDY NNIYL I myyT 1
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upusmealsaindh sazmafinmismuiammddlvthéneundevealsdividh
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FeldntmmdaiszunTamumendy  dumeenomenilslumsdiu
aruidefieldvesszuy il nsdssaonaniszaldsielumsnauiiulpsnanideded
woaszu i szunTamumendu (Iuidzsaiensd Awdn Idfwnaidn (SPP) oz
duiia T Base (IPP ) ) Mu130%i1n13909M MU ( parallel operation ) i13zuvas niessyy
smhoveants Ifilga lnuit1d AdeuTaoaleesiinsevinuilmersluszuuds
( network line ) ‘ﬁﬁﬂ(network bus) 'H?Bﬁ’t‘T'Itll!iJ‘]J!I!ﬁtlﬂN!S‘U‘Llﬁ‘lm.hu ( radial line )

sz rAnanvesnsAevIINAYIZULNTAveIn1s TWih Al

1) umnnznd saonamldnislunslfiaemvesszuy wieldiuinas
dwwﬁmu"lﬁufﬂﬂnﬂﬁ:zu_mh wioszuutmiie IWfinndf Wamnsosw 1§

2.) annzmgiades s ldTanumsssuiuumaitisTvoa MWMungl413
Tunansni

TaeIfunaimaldamsiaduannznd uazanmzfifamgiades 510y
Fondnhanaiuy parallel operation daunsdidfl 1Simweluannziifamgiadessdmons
9230071 standby redundant | Tsa' e Tamialuloztszneudan Turbo-akternator Wifelori
Fugdedrfutauisw Tavassumesiawsmnedidmanznthouuy  Hanieda
lﬁaﬁwanﬂnnz‘hm?mﬁuﬁﬂ‘lﬂﬁn‘fuuqm’ham ( shutdown) MInMfainieg Vg
veaTra Wi hesdeidifuszuuniavesmis Wi Thodn  tie-branch  Faldifudumients
Tvavesnia i

"lumsnf'mm_uﬁmmuauzunhmumau%‘mfu iissnnyiavesszuyTn
s manndnfienamazainlunsdon imezadauuuinesTae
Ansmameguniaivanduilugniafidiydemssnnuniminuidede ldueerz
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Tun1fiorranavesszuy Tnuine ufiiaeananndede IWvesrzun
Smhemezshnsfaumfde s neanarvesTsa Wi ( Fictitious average capacity
of generating station ) Furnzivmduimie i ueisaneansd nfeneusiuaniii
nmiw'[nnmlm'hq1ﬂﬂﬂ@wnnunumTN"lﬂﬂfwqumtﬁﬁﬁmuﬂnam‘fqﬂ niorhau
IRHIZTNISOINAINGGNIDNITHAR wuleoian fudy midesaduaeulums
hMIfIINeEAMUYNAN  MIANINIERYIBHAVeIs I NNAAYEIgUnTSIMANR
demmddinfhineunis saunifnyaznirnevesgunssinines T i udnzyiindae

Tuinninudasudes lifiorsainnyss  Substation line Switching Station
TassshimsAnssewzsaved s Wi a st infhdududissouniaveansv
fimfy unzezlifansdiinnde Iifhoinnr Inhudeldu Tsarudiszuy Tnuion
'B’uwiamjﬁ"fqitﬂnwmmﬁmmmn nrzmuueaszun Imsvmiossulunsdidaunseselvith
dhvuuniaveants i1 daunsdiignifhimaunsefsra lrsnudansafiuIvon
udnvesrzuunts Tidh |

dmfumsasszuuInnunassudivuszvuniavesms Idfuswefionsan
mwznsaliud e ( network bus ) wnfy uenvnilmmendanidezmimisiivizan
R WN36 Total Failure 130 Permanent Failure iy Taod35oes ihwavns Active feilure
R AmTugariindenaa(smtion transformer) 0ERVIIMURWIEAIR a0 inde
HUaduLewIEA? (individual station transformer) winfu

nnnsReursuy Tswenfundazsiannanuuda  mansendae
lumﬁmnwaw:uu"[mummﬁuThuuﬁwan"lﬁ;i’lu 9 apfidail

1. Topping Cycle Cogeneration with Steam Turbine (Unit Plant)

2.. Topping Cycle Cogeneration with Steam Turbine (Range Plant)

3. Topping Cycle Cogeneration with Gas Turbine

4, Combined Cycle Cogeneration with Steam Turbine as

Topping Cycle (Unit Plant)
5. Combined Cycle Cogeneration with Steam Turbine as
Topping Cycle (Range Plant)
6. Combined Cycle Cogeneration with Steam Turbine as

Bottoming Cycle (Unit Plant)
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7. Combined Cycle Cogeneration with Steam Turbine as
Bottoming Cycle (Range Plant)
8. Bottoming Cycle Cogeneration with Steam Turbine (Unit Plant)

9. Bottoming Cycle Cogeneration with Steam Turbine (Range Plant)

TaoluidaznsfisI0eRITUWUUSINBIBS  Turbo-alterator  HIuYTIA two-
[
state unit ¥79 multi-state unit daunsdiveandeloth uio Heat Recovery Steam Generator
1 4
- 8 - o [ Y J =
(HRSG) 1719z Anssnuuimeuiluyia  two-state unit MU MINTINIILN  turbo-

13
- ’ / o A o v ) . w ot
alternator (HUTiA multi-state unit SIerTissninTzULAINAIBNT turbine HRILAIRIE

»
L L

o o ] . e o
811 alternator #Ee 18 UANTEVDS boiler TBHRSG (HuAAMMZILLIAMIEA? AnTuland

o
HULS10DURNIE two-state mode! MUY

3.1.1 Station 1 : Topping Cycle Cogeneration with Steam Turbine
(Unit Plant)

B, B, B

R R E.E. Load (MW,
2 ; T Customer

Electrical Bus

1
Tie-branch
C“‘ ' tility

2

o M . . .
I‘I.hfl 3.1 nyudneaTse W Topping Cycle Cogeneration with Steam Turbine
(Unit Plant)
' . 1 "o o
'il']ﬂrl.l 92N Boiler (B) ARBYNTNBYNU Turbo-alternator 714 steam turbine

. ¥ a, W r - [V <
(1 prime mover (ST) unz wifsuaslfrdide (TR) noneenawnAnzyia  Aviums
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gt g Ivismeausdeauniadildhalasnnihimnnundeuynveusng
qdﬂ:tﬁﬁﬂsznaunuﬁ‘uni’luqﬁmﬁmﬂwmﬂmﬁuﬁv’wmﬁﬁz'lﬁfh amumdeuynsnveay
i Tasaimdestia (MW) vaqqﬁmfumnztﬁanmﬁwﬁ‘mﬁmﬁﬂauﬁqmmrhuﬂwnauﬁ
aynsufveg ﬂﬁ‘qmmfuﬂwhmww?augn nazAmtndaTvvsAunzglinniing
adarseninssihivesideiatifififadades  ( capacity outage probability table
(COPT) ) Tassoeforavnafidaniaits 1892udae w0 mMiuMATINAaveY tic-
branch FeiiinymznIdsuuueynsuTasii COPT ulfusmmnhziiluvesdor moe
Taonrrqae awmieuyn auyadves te-branch iivimIunieziiuvesisdny anue
tu coprlaniu anue qﬂﬁwumzﬂmmﬁurhmmmiwzsﬂuﬁauvh ( 1-availablity ) tife
Bns3IuRavenItii tiebranch (AR failure MATIMTHIEIIMIgmATRenRaRl 1410
uanz anue dhfusnaaninziluvesudn: oz Tumnadninnronaios1d
e e avinda 1dvealsd Il wasnnfuszhmaovesndaomiiis shidens
lupszuunsndn  dagldmgnivesidelnflundeiiata’ld FunezFoniiiin
ﬁmm'lﬂﬂwmﬂuuaﬂs slvlﬂﬁ_fl { fictitious average capacity of generating station ) ‘ﬁaﬂwu'au
i Mw

iuinesenuaftozna I nodindd aunsadun it §
i Iifhuuadn (SPP) nne dudnlvidhdase app) mvsin lithiwaves EE. load (MW)
Futhi Traame IWdhilded 4 lunszuaunmsninvesTssnmganmnssueen wenomilnyd
Y94 bottoming cycle ‘ﬁm'flumtﬁ"ﬂnwmumiNﬁwﬁmTﬂmfﬁuﬂuzﬂuuuﬁmaq'ﬁﬂ:nn'n
aelil Ahndane ifeannnsdiues spp uny, 1pP ‘hifidauvesnszuaunesdedun
fuadeadan

38 turbo-alternator (ST set), (uLUNTH multi-state 1319z TAd 191979
copt Taoldmumsdsil [2]

PX)=(1-NP'X)+U)P'(X-C) (3.1
1) NIt two-state unit
Taui
P(X) = MR 19U cymmulative YodudLaz aa g Ty COPT

wisnnhmsmugiadissyy



25

P'x) = Anaueziiuiuy cummulative yeauslng dog lu COPT
foumhmsingiadszuy

X = fhifandnfinavatesvasudng aouz Tu COPT (MW)

C= ﬁ'lmﬁmﬁwﬁlﬁﬂﬁﬂﬁawaaqﬁmﬂnzmnmﬁmﬂhzw (MW)

U = i FOR wief1 o lunderyn veagiiafhninuidiszuy

; 4.
Tasiidou lunsuude

1

P(X) = 1.0 psli X<0

o4
PX) =0 nImguq

] L] J L] O L] 1
pItia1 PX) Yoy idvnaiswiieanin iazeaiumt X uuane anme svehns
' d T
fonldan P’(x) Y04 HTHY X NYININHUINY

2.) N0 multi-state unit

P(X>=§p,P'(X~c,) (3.2)

Tauit
P(X) = MAIPuIUL cummulative ¥83HANDE 78IS Tu COPT
wiamnhmangiadiszuy
PO =manninziiuiuy commulative vesiging 7oy lu COPT
Aeuvhmsugiadszuy
X = ifandafidavatesuemdnz g0z 14 COPT (MW)
n= 9147U multi-state Y84 turbo-alternator
C,= MfRaRANIDAYATE VB UIANY 7O IUY VB multi-state unit (MW)
p.= maanniwzdhivessiny a0 vee multi-state unit
Taviidou lviisdude
PO = 1.0 MIX<0
P'(X)

il

0 Aridug
ot / ) & [ a1 ]
arda PO luaunsamdninainaiiosnin ldasaduar X Tuudos aowmg oroedhinng
: 4 e 4
on g P(X) wes anug X Agendmiladu
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2 duy . v
pntussuanuai Idad I nagliEnafnou 1ddad

. 1 o -
- Awumnunieuynouyniveagia

' 1T,
Availability of boiler (P) = MTTR (3.3)

MTIR+MTTF

MTIR
MTTR+ MITF

Availability of ST set (P ) = (3.4)

8760
ilabilityof TR(Py, ) =————— ‘ 3.5
Avatlabz.tyof (L) 77+ 8760 (3.9

Tavh
MTTR = mean time to repair (%/yr.)
MTTF = mean time to failure (%/yr.)
A = total failure rate or permanent failure rate (f/yr.)
r = repair rate (hr.)

o n‘: 1 o -
Futumnumdeuynmiyndvesgiianiidein

Equivalent Availability(P,,) = F5 x P x Frg (3.6)

ol . p . ' ]
76 ST-set Aifluiiuy multi-state s59zdeviimstiumaumionyn vewid
v
unz 0z 14 multi-state unit Tamiin1s iAoM) P, unzA P, Tuudnzooiuz simiu
- ' . Co- a‘ ' | ol
NITINONAT capacity umqun’fnummnnnnm capacity 'nﬂ'aqu
- WhinradianiTi COPT
. . & ‘
- yhndfumise COPT Tausaumnyes tic-branch FusiezAeaninaim

wouynmuynived tic-branch Tauldauns

8760
Availabilityof TR,C,(FPy,) =————— 3.8
vai yof 2 (Fea) 1r+ 8760 ( )
8760
Availabilityof Line,C (F;)) =—— .
vailability of Line,C,(F.,) Tri T 8760 3.7

Tavit
1= length of line or cable (km.)

A = total failure rate or permanent faiture rate (f'yr, or f'yr.km)
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Taon
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Taohn

Futuny mwdeuynmuyndues tie-branch (A) 114010

A =FyxF,

winsUTuaire corT Tavldmunis
P.gimw 2 PS;JM XA
fMIvi=1.2, ..., (m-1)

PS'™ = PS¥ x4 +(1-4)

PS = Capacity outage probability table (COPT)
m = $IU2U WO UL NIMuA 14 COPT

T om W - r
- dnusmimAwdatineunne ¢ ved 15 1dnnauns

C,. =Y. PS/™ xCP, - E.E.Load (MW)

=1

CP,= 1 Capacity IN (MW) Tudne oz Tu COPT

(3.9)

(3.10)

3.11)

(3.12)

L N J -y :v
E.E. load = A1i1A Wi hdean 1 Nlunszumunsafiavianus (Mw)
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3.1.2 Station 2 : Topping Cycle Cogeneration with Steam Turbine
(Range Plant)

B, B, %0 B

Steam Bus

|

ST, () ST, ( ST,
. > TR E.E. Load (MW))
1 2 J T Customer
-------- S R
Eilectrical Bus «—— Tie-branch tility
C,

- . . . .
;ﬂ‘n 3.2 nundianslza i Topping Cycle Cogeneration with Steam Turbine
(Range Plant)

swndneslunsdfindofunui 1 Mefuased Boiler fn13dBIM range
plant TAil steam bus Wudnyazdaiaundrofudomeih madinmsdnnulunsdiios
panpnnrifiane COPT veniilumesmya Tnofmaninguves boiler i COPT nan unz
nguves ST-set unzwsfonnaiiu CoPT fiveq niaomfurh COPT Wamemaraniy
conditional Mammnirezii “daumed i Ifhisaa 18 lunday aoiug sedeaiingg
iWTouiMeoy capacity TunAnzSuveIn 3 conditional probability Tauriin13iiensin capacity i
Yooiiqa nianmiIMITIHAYeS tic-bus af R UATERART B hamud |

Tun139§19 COPT 04 boiler tfuﬁﬂﬁ\hutﬁmmn;ﬂuuuﬁmwfl'l‘ﬁ-um boiler

o t 4
YUl two-state model MMy
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3.1.3 Station 3 : Topping Cycle Cogeneration with Gas Turbine

GT, GT, GT,
TR TR *Qao TR E.E. Load (MW.)
! z " T Customer
""""""" T = G~ A
; Tie-branch
Electrical Bus Cﬁ—— Utility
2

Iﬂﬁ 3.3 tnudnesTrahidh Topping Cycle Cogleneration with Gas Turbine

1 a " » J [ 3 J 1 o
Fnsfunimne Mfhdneasdovesivusinesiiiidse 3Enadwsy

- o Xy . 4 ' . '
HUUR 1 HowARRKNYOY boiler BEN 32U hideainIlTeudioy capacity Tundng

A: . Jw L ol “ .
oo uennindnvuinestiiunio 1 dfunssi Inisuerduiuy 1.c, engine 1AONFIY

3.1.4  Statlon 4: Combined Cycle Cogeneration with Steam Turbine as
Topping Cycle (Unit Plant)

nuuimessiBumr s ey | nziuudt 3 ihdaefu 380
Aumidids s ineandon 14 Tasmaunin1dwon copT soniflumomin Tasyi
MIABIUTIUYOS gas trbine 1IU COPT 1130 UNZAMINNIUYO stearn turbine KUt
ves COPT fies oaniufiersnntiauves COPT nndugiades Tauihugfauny  mu
state unit IR N TRY multi-state unit MY COPT fire Hﬁ'qmmfumm:muﬂnvm

tie-branch 1y COPT 120 A KBuds
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HRSG,| IHRSG,|  |HRSG,,

GT, () 6T, T, ST, () ST, ST
a . L) e
TR, () TR, R, TR, TR, TR EE. Load (MW,)

? Customer

1 0
c‘— Tie-branch Utlllty
2

Eledrica! Bus
z'ﬂﬁ 3.4 uwuinae T39I Combined Cycle Cogencration with Steam Turbine

as Topping Cycle (Unit Plant)

nuuinediiiunsamuyinesud 1 ansiovd 3 hdredu Tia
fanmimise Iidhinsausiui 18 Taonsinisnisinion COPT seniffumesmisis Taovh
MITAMUIUAIUYEL gas turbine (14 COPT 3N UAZAIMIUTIUYOS stear turbine it
vBa COPT #imes  mmfufivumidauves COPT nsnifugindes Taothugiauvy  moti-
state unit MINTHIINTAY multi-state unit iy COPT firres wiannfuiinsaumnves
tie-branch 117 COPT T2 18dan 13k

3.1.5 Station 5: Combined Cycle Cogeneration with Steam Turbine as

| Topping Cycle (Range Plant)

HRSG,| [HRSG, HRSG,
soe Steam Bus

GT, N 6T, 6T, () ST, () ST, ST,

oo L.-N
R, () TR, TR, (= TR, TR, TR, E-Ef Load 2‘:6)

mer
FTe +
Electrical Bus «— The-branch Uity

C,

-l . .
zﬂ'n 3.5 s ned I73 MM Combined Cycle Cogeneration with Steam Turbine

as Topping Cycle (Range Plant)
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ndnesiifiuns s inesd 2 funuudt 3 dhdedu 3Fms
ﬁm'amhﬁ1ﬁ'ﬂﬂﬂ1suﬁunm‘h‘fozﬂ1msan copT sanilu 3 #1119 Taoadna1ng COPT
dm5y HRSG #819A1319 COPT d iU steam turbine unzhimIndimng CoPT dmiy
gas turbine itk 1N 17390 COPT 4B HRSG fiu COPT 483 steam turbine Tat1475
conditional probability 1nEMINITEUNBY capacity Tunaune aotus Taudens capacity
fitlouinn 91001051 COPT B4 gas turbine gARoafifutLY mult-state unit 910

shmmsiugiind iy CopT Addman 1l

3.1.6 Station 6: Combined Cycle Cogeneration with Steam Turbine as
Bottoming Cycle (Unit Plant)

Indlvidual process steam load
befor entering steam turbine

e
/ N
Steam Load  Steam Load Steam Load
(MW,,) (MW,) (MW,

HRSG, HRSG, HRSG

GT, ) GT, GT, () ST, ST, sT

L-X-]
TR, TR, = TR, TR, TR, sao TR E.Ef Load (gnw J

R 3

1
Electrical Bus ') Tle-branch Uttty

2

4 . '
;ﬂ'n 1.6 uuus 10031191 Combined Cycle Cogeneration with Steam Turbine

as Bottoming Cycle (Unit Plant)

ﬂﬂr - - A . 11 [ J .
puudneslunsdidadetunuuinewuun 4 AR RAUATIA steam turbine
. & T y w - 1 - o
iJu bottoming cycle Fozdealinrzswinaalahifiunszounnta  Aeudiezuwiy
» v
. [T Y - ' - o .
steam turbine fat{uI0ABIRANnYBaTHOA IO INOUN VLYY steam turbine A0
’ a9 ’ al w
steam load Tugatsozfesfion steam load vz duneghunnnouiios vy
. . . & a - LI 1 -
steam turbine T19iAen Tnoalounianua nssisudonTvaaledwsuil deeninisinsan
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afufiuidl loss Y89 HRSG atundamie cepacity whlafloz o8 steam webine
ﬁ'ufu'luti’wuadnnn'lmﬂrhui)"‘uﬁ'lﬁsﬁmﬁm‘fumwmm:mum: bottoming cycle 1%
L s wuasd TseWARD boiler mamniftonda e Tudufiviaunny
sohumosesfivandionTrnaleriigndes

Sumeunimnuadioiuiurineunnd 4 Tasludurerfindraming
COPT ¥4 steam turbine MANMIMIYHATUYRDIMIToIALROUIART capacity voIghiAmY
yndvzdearineendauni stcam load (MW,) veuAnLYilA

MIRUINAT steam load I WITOAININ IR0 INNUNTS

m xh

Steam Load (kW) = ey (3.13)

ul
Taeh

m = flowrate (kg/hr)

h = enthalpy of superhéated steam (kJ/kg)

fi1 enthalpy IRNIONT IRVINIARIQungT unzAwmAnveslodTng
ﬁ'q'lﬂn::a;j”lunmu: superheated steam aimihmsdansane thermodynamic TUATIN
superheated steam 192 1471 enthalpy um'lmfmmfum'lﬂgmﬁ'mfh flow rate Nuziden

A 1 J ] = W oo
steam load Suninslviegluzives kw nuanudousaiiumioRortuduma i

3.1.7 Statlon 7: Combined Cycle Cogeneration with Steamn 'furblne as
Battoming Cycle (Range Plant)

UUBS 00N EiIARAUILUS 0V 5 (RoauAidiy net steam load kW)

# steam bus riieavIndiunysl bottoming cycle Vi ﬁ'aﬁ"ufuﬂaumxﬁmqmﬂﬁwﬁmmu

$109 5 HoaRluTUABUMIA I COPT Y99 steam turbine #1 available capacity Tutisns

A0IUE YBIAIIN COPT 92ABININIIHNBBNAILAT net steam load (KW,) BONNN ¥MIU 91N

1fu1funnum:ﬁ1mmiwq vemiloufuiuuiimesh s
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Net process steam load befor
srtering steam turbine (MW )

[ars ] [wRsa,  [HRse)
[ X-X-]

!

GT, 6T, ST, ST, STo() Steam Bus

TR, () TR, TR, (o) TR, 1R, ces TR E.E. Load (MW,)

4 F | : L :
1‘1]11 37 ll‘l.lllil'ln:ﬂﬂﬂ'lﬂﬂ'ICombmed Cycle Cogeneration with Steam Turbine

as Botton:ling Cycle (Range Plant)

3.1.8 Station 8: %Bottoming Cycle Cogeneration with Steam Turbine

i(Unit Plant)
|
| Individual process steam Joad
i befor entering steam turbine
: P
e | ™~
Steam Load  Steam Load Steam Load
(MW, (MW,,) {MW,)
B‘I B? Bn
ST, 57, ST,
R, | TR, ces TR E.E. Load (MW )
' " T Customer
""""'?'T""" N I_"
Electrical Bus <— Tiebranch Utitiy

C,

o . .
zﬂ'ﬂ 38 llﬂml'InNT‘N'lﬂﬂ'l Bottoming Cycle Cogeneration with Steam Turbine
{Unit Plant)
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pfnnuaii g IdfdneandonsdildudnmaiRosdunuuinesn 6

TaoAAMSAIINAITN COPT Y84 gas turbine 88N

3.1.9 Station 9: Bottoming Cycle Cogeneration with Steam Turbine

(Range Plant)

Net process steam load befor
entering steam turbine (MW )

!

ST, ST, ST,() Steam Bus
]R,(O TR, caa TR() EE. Load (MW)
J Customer
R == ?"_" == "\ }"
Efectrical Bus «— Tie-branch Utility

C;
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Iﬂﬁ 3.9 1151084 13911 Bottoming Cycle Cogeneration with Steam Turbine

(Range Plant)

- 1 e T e - d: [ " ™ - C -
mrmrummaeT ifismeandonsdifi limanmsAsasunuudnesh 7 Tao

ARMITAIU2WARII I COPT Y04 gas turbine BBN
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32 aplaunilfuni1iivonnidl Multi-State Unit uuumig

n‘i"ew'm'lﬂmnmﬁﬁmu1ﬂu1uﬁnu1ﬁwuﬁnﬁuff Tunsdinfosnuunne
70U (Mutti-state unit) 13195 udA04iin1g input M1 probability vesuAnzanIUE Fniutah
AIITIIWAUATTANG A1y BUIINAON0IE (multi-state unit) utUY
a1y nydieuuenvilonniianoiinisfnnn 18101433 Markov Process o1
1¥14 stochastic transitional probability matrix [1] idinsufmun Taodumunisfdudeu
My inevinsaanunsiisuilueen Aezl8memnihezduveadnzaniue 301

] J 1
Tunsfiasina g InaIeTe 140 [1]

32.1 N8l two-identical repairable components

24 : A
1 e " o~ 3
Both Up Ona Down Both Down
A M ] :

P | - . 3 7
zﬂ'n 3.10 N3 two-identical repairable components

2

r.

G .
2Au
P =—
P Gy 19
/12
F=—
A G (3.16)
322 0730 three-identical repairable components
3A 24 A
1 2 S P~ 4
All Up One Down Two Down Al Down
H 2u 3u

< -
pJ'n 3.11 nyul three-identical repairable components
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E=aim3
. 2
ﬂ=£ﬁm

2
e (;iﬁ)’

113
5

323 N7t two-dissimilar repairable components

A

1 =5 W L
Uy, D,U,

4,

H

o e .
Iﬂ‘\'l 3.12 NI two-dissimilar repairable components

P = H M,
1 (4 + Ay + p3)
P = Aty
A ), )
P = A
? (4 + )4y + 1)
Ad,

"+ )+ a3)

(3.17)

- (3.18)

(3.19)

(3.20)

(3.21)

(3.22)

(3.23)

(3.24)
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324 nidl ternary model for repairable components

1 /“&\.2

up Derated
’\_—/
M
Ha
#3 3 A‘z
Down

P a -
Iﬂ'ﬂ 3.13 N30 ternary model for repairable components

N R e

P] =
¢

P, = Aty + A + At
¢

P, = ’qﬂﬁ‘z"‘j’;j"z"'jq’]-z

P = Apy HAspn A Ay + A +
Aty H A A + Ay F s+

(3.25)
(3.26)

(3.27)

(3.28)
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