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PREFACE

Pursuant to recent legislation (code of Virginia, Section 55-249.6)
the staff of the Virginia State Corporation Commission (VSCC) has been
developing a reporting and monitoring system in order to evaluate the
fuel purchase costs and fuel usage practices of the electric utilities
serving the Commonwealth of Virginia.

Part of the development of this system has been carried out under
contract with The National Regulatory Research Institute (NRRI). A
portion of the work performed by the Institute has been the development
of a Production Cost Simulation (PCS) computer mode. This manual con-
tains a description and the documentation for the PCS model.

The PCS model projects energy production by generating unit as a
function of the unit's equivalent availability, capacity, loading
position and the energy supply demands on the system. From the projected
energy generation values parameters such as thermal energy consumption,
fuel expense, average heat rate, capacity factor and average fuel expense
are calculated for each unit and totaled or averaged for the system.

The results of these calculations are reported on a monthly, quarterly
and study period basis. ‘

The documentation for the PCS model is provided in two volumes.

Volume I is divided into two sections. The first section gives a
description of the model. It is designed to provide the reader with an
overview of the model's calculation methodology and uses. The second
section provides a detailed description of the programming aspects of

the model. It is designed for the user and programmer. Volume II
contains three of five appendices to this manual.

Further information about the model can be obtained from:

NRRI
2130 Neil Avenue
Columbus, Ohio 43210

iy
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GIVEN Trb ARRAY VALUES, bubblc CREATES AN AKRAY FABRLE. oCLL2T9e
AHICH IS A PUINTER TU BACH LUCATION Ik ThHL VALUZ ARRAY CoGlésuu
LU Z2Bl
INPUT varRlagiLcSs iu&bziéi

i

vALUES LAMBDA-VALUES TC Be =0RIEU

sEeB el aNeNaE aNaNaNe

LENGTH NuUBEBLE GF VALULES :
Lib COLUMN UF TaBle L ule LLUZESY
MONTH MOwTH Gr STuuy 0L u2BeU
GOCGZRTC

JUTPUT Var 1aBLESS GG e 280
TABLE INUICLES SHUWING SURTeD UKDExR LF THr ARRAY VALUE: CUL L2894
{RAKGES FROM 1 TU LENGIRD GubiLl¥ly

CLlLesiy

AUTHUOR: COLLEGaL
NATIuNAL KEGULATUFY RESEeRCH INSTILIui: UouvZSiv
wulius9aeu

LAST REVISEL: 1LU779 LLel29si
WL L2960

T EXES DSOS sSEsSEZsszaoszasssoxzssssszoxos=ssmglladlSTo

ceLeesed

SUBRKOUT NG BUBBLolvALULS s LiNGTHe TABLE o CUL o MUNTH ) Ll Gevy9d
¢ {03000
iMPLICET ANTEGER (A-1} (T G T U B

C LUCLsek
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INTEGER*Z VALUESTLIUL 120y TABLE(LIGL3)
€
C INIETIALLIZE TABLE
C

D0 10U  I=leiLENGTH
180y TABLE(ICOLI=X
BOTTOM=LERGTH
L FUNTIL (BOTTUM=1])
116 CONTINUL
¢ START SEARCH AT THE IUP U STACK

A=TabLE(1sCCLD
i=2
" ZGNT 1L {8166GeST VALUE AT Tht BOTTOM)
126G B=TABLE(I,COLD
¢ *IFAVALUES(A) > VALUES(BI])
IF{oNGT (VALUESTAMONTH o GT VALUES (B MUNTHI I IGUTO 130
€ #THEN ANTERCHaNGL THEM
TEMpP=A
A=8
B=TLMP
TapLb (I-1sCULI=A
TABLE{ILOL }=E
C #ENDIF
C InCREMCNT TU COMPARE NEXT JTENM
¢

134 A=B
I=1+1}
IF {1eLE<BUGTTUM)
C FENOUNTIL
HOTTUM=BOTTUM-1
IF{BOTTOM.GT < 4)GUTO 116
C FENDUNT 1L
RETURN
thNU

GOIL lze
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€3996
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000U3 170
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0003200
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C0G032T74
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RUUTENE: ek U o A P 5 kakw

INPUT VARIABLES:
MWEB LUK CAPACITY B8Y BiLulks LuwabED
UNIT LUADING URUeK UF UNITS
BLOCK LOADLING URUERK UF BLUCKS
NBLGCK KUMBER UF 8LOUks Ta LUOsU

GUTPUT vARIABLESS

UNC Ui COLLAPSLD LUALING URDER ANRAY
NBERCle NUML R UOF BLGURS N Thr CULLAPSel

SYSCAP TOTAL SYSTEM CAPARCITY IN MW

AUTHROR:

NATIUNAL ReGULATORY RESLARUH iNSTITUTLE,

LAST REVIScus  1L/79

SUBROUT It LOLAPSIMaBLURK URLIT oBLULK oNBLLUR g URL UL oM ERLUL oMWl TL )

IMPLICLT aNTEGLR (A-4)
Kol MABLoR L) oMW Ul EGUlsUuNLARLL4 )
INTeGeK®Fe UNITO1dulUCK L dsUNCLL (L

ZERU WORKING AKKAYS MwWlLL aivy UNCad
LU by [=lelun

UNCRPIL =0
Lo MECLL(I ) =i.

MAY i9i9

GuCC33ve
w5400
w34l
HE VR TN

v ls

G343
UGG L3 44y
COCLs45¢
Ut L3acy
LG L3aTla
vw a8l
Culudaso

CUUUREZ Y
vl idbse

PN E R
i w3B5

L3RG
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NBKCOL=0C QGCL3?1&

iF (o NOT. (BLOCK{IT.EW-42DGUTU 2C ‘
NBRCOL=NBKCi v}
UNCOL (NBRLOL ) =UNIT(I}
L
¢ ACCUMULATE LUAUING BLOCK CAPACITIES iN uNCaP
&
20 UNCAP (UNLIT €1} )=UNCAPC(UNIT (L)) +MWBLOK(L)
3¢ CUONTINUL
o GGG
(9 TRANSFER unCAP TU MWLOL &&é&3€2&
C 40003830
DU 40 1 =1laNBRLOL UCLbB3E4al
MACOLCL)=UNCAP (UNCOL(L1 )} vulU3850C
46 CONTINUE Gdui386a
C c& C3BT G
RETURN S e
END
b Y A Y st e T S e S i T T S R S Y IR
¢ GOOL3S1C
C RUUTINE: hxE { O NV U L ¥%FF Gelt3dget
C oLei393c

594
GG U3T5 D
CE603960

{ PURPOSE:
T FURM Trhe NexXT EQUIVALLNT LOAD-DURATIEICN CURVE (v) BY CONVOLUTION

C

C

{ INPUT VARIABLESS COLo397¢
C Y URUINATES OF The wJAD-PRUBABILITY CURvL COLU398¢
< X AB5C133A8 OF THE LUOAUD-PRUBABLLITY CURVE au0G3%96
C KMIN MARIMUM VALUE UF X FURK wHiCh Y=) GUL G4 GO0
L ARIERD MAXIMUM VaALUE OF X FOR WHICH Y IS RUNR-ZLRY CoGLaGL
i NPTS LENGTH UF COLUMNS In ARRAY Y eiadald
C DELTA STEP-SIZe FOR ThHE X-&XiS ULl Lau3l
L CURKRNT i 1IF CURRENT COLUMN GF ORDINATES 135 IN Y(¥*s1) u)&@#@%
C Z IF CURKENT COLUMN UOF URDINATES &S IN Y(F.2) ; . O
-

eEXT 1 IF NEXT COLUMN OF CORLGINATES IS IN Yi%.1)
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£ EF NexT CulUMN UF OGRUINATzS 1S IN Y(*,2)
LAP CAPALLTY OF BLUCK INVUKING THE CUMVOLUTION, IN MW
PAVALL AVAILABLLITY PRUBABILITY UF UNLY
MAKPTS MAXEMUM wUMBER UF CRULINATES TU COMPUT: FOR NEXT CuRve

FYARIABLE IS BOTH INPUTZGUTRPUT

ALGOR I THM:
ChRRISTUS PUSELILUN
CHAFTER & UF PHD UiSSERTATION {(URPUBLISHED 1979}
THE Gri0 STATc UnIVERSATY
UcPARTMENT UF NUCLEAR ocNGINEEKING

AUTHORK:
NaTIONAL KeGULATURY RESEARLA INSTLIWUTL. 2716779

LAST REVISeD: 14779

SUBROUT INE CUNMVUL (Y s X o AMINgDELTAsLURRNToNEXT LA P,
L PAVALL s MAXP TS g ANZERU L RBPTS)

IMPLICET INTEGER (a~Z1

Re AL PAVALL s A{ 1) g AMINSATIMP s (aVFUELTA XNZZRD
Rical YINPTS32)ePaueYTEMP

NG CunvioiuT i0k ur oolUAavLLJUT IDN 1S REQUIRES FUR PAVALIL=]1

iF(PAVALL. T w96 %299 GLTS Jul

MO LUnVULUTION Ok weLOhveeulT iU Wikt 8L CONSaOe kLD FUOR PaAVALL=U

iFPAVALL LT oo wnul JGOTU ol

P=PAVALL
U=t e~V

Sl (a7

i Dy B

GEC4 L 30
CLOLalad
GlLieisy
wikialsn
GCUGL1T0
Lulbusl3o
oL ea}l 90
lolaal
Looiasle
veltazzl
GOL L4230
Ciulezan
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YLLU4aZE
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CLGg4z00
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LU G4 340
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¥%% (UMPUTE Tro wuMbeR oF POIRTS Ik Y{*;KNEAT) *=%

ANZERUSXNLERGAC AP
LALPTS=1+(XNZLRU-XMINI/DELTA
IF(CALP TS .Gl MaXPTES) CALPTS=HAXPTS

FURM REXT LQUIVALERT oUAD DURKATION (uRVL (v}

Yl NEXT =10
DO 500 K=2yLALPTS

WriilH BOA DOES (X-CAP) GU kn?

ATeMp = {K}-Cap
BOX=1+(XTeMP-XMIN]}/UELTA
#1F (80X < 1)
IFlatiGTa BOXLTLICGLTL &0
#THEN RET POINT 16 1lewi
YToiMP=1,
COTO 200
Lot
=1k (LT IS NOT UN AN EDGED
IRl otsliTe IAEBUK) «MELATEMPIIGECTE 10U
#ireN  IMNTERPOLATE Tu FIND Y-VaLUCL

YTemMp=v (BOX o CuRRNT I (Y {BOX 21 gC ORKNT I-V{BOK, CURRNTE]

FEATLEMP~-X(BUX) I/ ULiTe
GUIL 2ud
Fpl Sk Y-VALUC 15 Che &N cDGE
YTLMP=Y (BUXeCURKNT)
FLNULF

GO LG 440
Lt laadbl
CuGLaabl
LOLCLaaTy

& e d Gy
HW 12 ST Y]
a0
QULCAS 2
GLUCaesae
COU 4540
LCLGass e
LT Ua560
(oG0asTe
Lotiasgy
LU a5
LLUlasll
vetlaclii
LOC0CaeZ
LU Geé3u
COCCa6aC
G LaES U
il labéu
Uil Daefu
Gultaolu
LVOULASD S
SULLaTUL
LowilaTlu
SR Y

wLlblaTan




;LD

22

eeo

R R N e N e R N el o o N e N o N N o SN ARl s

G CONT Inelit
*END AF
YKy NEXT 1=F* Yo LURRKT J+UXYTEMP

FEX GUARL AGAINST & PRLSiciLk UNUERFLUW CUNDITION ®xx

iFgY‘K'NtxisoLCe laé-zilf( K,NLX3)“-J.
AFEY R HER T ol e la JY UK oNEXT )= )@
U LONTINUL
K=NEXT
Ne XT=CURKNT
CURKNT=K

GG RETURN

ERD
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ROuTiNEe:

PURPOSLE:

TU CREATE A LURDING URDER FOR THE SYSTEM AnD TU FINU THE SYSTEM

wAPALLITY . THL LOAUING OKDLR 18 CREATeD BY LJADING Todf NEXT
UNET Wrtl(n CORRESPLNGS TU Tri SMALLEST UNLSLU LAMUA vALUz.
A> BLOCKS UGF UNITS ARE LUAUED, THE UNaT LGALED 15 RECUGRuUbU,

AN AREAY OF BLULK LUADING OROER 1S FUKMED, THE BLOCK LAPACETY 43

RCLURLDEUy AND The TUTAL SYSTEM CaAPACETY IS INCREMeNIzl.

INFUT VarlaBLESS

AYA Li eThRUws 3F UNET IS AvaILABLe TU oo CN LiNg
SFALSE . IF URNLIT LS NOT AVALILApLE TU U UM LINE
BLULK LAPALITITES FUR LACH UNITy IN M
FiRsT BLUOCKRES LKDiMaL FOR LOAUING
SELOND pLUOCR®S GRIINAL FUR LULADIRG
PHiRe BLUOLKES UROINaL FUR LUALING
LiNGTR UF LAMOAL, LAMUAZ, LAMUAZ L Avail
#O%TH OF STulyY PLERLJL

ELKLAP
LAMUAL
Y0797
LaMiAal
HUNLES
MUNTH

a5
V. LaTtél
LoLkatdio
LUl UaT3u
G Ca Ty
Gl b Ul
vl Catlu
wvlbibatzu
LOCLaE3Y
Lebuahay
G CCagse
GG lade d
Lueblabie

LUUU4G UG
CO0Lavll
R BN Al
(CeLa530

CUCLe%4
URVESIVT LI N
CLetasel
Ui beyTa
. DY ED
CUlias9y
GEL U500
RN oY 3 B Y

LLuusLZa
WY SR A
GUL LBl By
LB Ve.
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wovBEL T
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CevubuSe
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OUTPuT VAR LABLES: CecCsilu
UNIT el ¥ LOADEING OROER LOGLs1Z0
BLOCK g L0k AL ING URDER LELUS134y
MWL oK LCAPACLITY OF BLOUKS LUALEU, IN Mw COC0h140
K NUMBL R ubF LOADLNG STLEPY o f
S¥SLaP SYSTeM CaPaCITY IN MW G“"

vuﬁl?f
bi U518y

ROUTEINES Carwche CgLGsi9u
BUBBLE NXTBLK CLULE PO
CLoUBZiG

CotihSz2u

AUTHUR:
NATIONaL ReGULATUKY RESDARLH INSTITUTE CLLE5 4
Lulussisu

LAST ReVISci: 10479 COGCs 60
WOGUs2T

B e R I - T T T R e I e Y S R - TRV

kd's.iw \}52‘:}\)

SUBRUUT g CREURDIBVALL LAMDAL JLAMIAZ s LAMUASELRLAP0UNLTS, GULOB3LY
+UNIT; BLUCK s MWBLUK gR s MONTHeSYSU AP ) Lwlua31]
iMPLICIY INTEGER (A-Z) sﬁGCﬁizé
INTEGER® L UNIBLEKESGU) sUNSTIS L0 s BLOCKAZLG) Conls330
INTEGER#®Z LaMUALLIlCs il lAaMUAZT G Lsidd s aMuAZ{ 0 tsl2) v V0B334
INTeGERZZ TABLE(I L3 )ePnTris) VAU US350
mEal SYSUAP MW LUK{BGuul s BLRUAF{IGUs1Z2 93} CunuBIou
LUGICAL NEXT{S)ulNL(Sheavalu (1) Uuuis3Te
Leoes3se

LREATE InpeX TASLLES FOR LAMDALy LAMDAZ, Lambas VoL UhIGl
Ll lbaul

CALL BubBloliLAMUALsNURITS s TABLEsLeMUNTH] ol lball
CALL subtBle (LAMUGAZ s NUNITSsTAGLE g2 ¢ MUNTH) JeutBe20
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CaLl BUBBLE(LAHUAS,NUNITS TABLE 39 MONTHI)

INIVIALZZE INDEX TABoE FPCINTcHS AnD LGGICALS

o ey

PNTR{L} =0
ENTR(Z) =0
PNTR(3)=u
UOKz{ll=.FALSE.
UGONE( 2} =eFALSE.
OONE(Z) = FALSE.
Nt)ﬂ( lyai‘!RUt ®
NEXT{ct = TRUL S
NEXT{3)=.TRUE
k=G

iNBTIALLIZE BLUCKsUNLIT oMWBLUS saNL UNIBLK

I aNe

LYSLAP=w e s
DU o4 Jd=1gsNUNLTS
BLULR GG =U
UNIT J)=¢
LNIBLK{J =0
MWBLURKIJI=Uew
S8 LUNTINUEL

¢ FIND FiRST Avaslabi o BLUGK 1N BACH LOAUIARG-Level

Cait NAXTRBLR{AVAIL NUNTITS s TabBL e JLAMLEL s PNTR(1),
+ GONEQ Lo NEXT Lo Lot NTRY AL MUNTHI

Catl NEXToLKIAVAIL oNUNIT e TABLE sLAMUAZ s PNTRUZ
* GUNE{ cd 4NEXTE S g2 o ENTRY g MUNTH )

Chie mXTBLR{AVAIL sivund TS e TRBLT sLAMUAL s PRTR(3) s
+ UUNLTZ) g NEXTL3 2 29t NTRY3 9 MUNTH)

[

05430
U544l

vuwLBa6C
Ca0C5470
LUOLS430
LwCoLsa9L
Low055u0
LCLiss1c
U058 24
COC0553¢
G usSad
GCuleb5b5e
LB sbL
LLLLESTL
w8580
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DUl Seul
veGiselv
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#FTeST T SEE b LLAUING OF UNLTS 1S FPIMISHeU
IFADURE (L oAU DURE 2 o AND OUNE(Z N IGUTC wuu
K=ge i

1 FRF O LAMOARL LESS THAM LAMDAIY »xx
IF{ o NUT (e NTRY Lol e IRYZDIGUTG 1%
#imth IF LaMbant LESS Traln LAMUAFL
IFaRUT(ENTRY 1ol e TRY S ICCTD 104

*Trpsn LUAD FIRST BLUGULR UOF UnIT INTU

L ali=
GOIC sub

5Y&TeM

¥p0S:c 08D SROD BLOCK OF UnRiT INTO 5v3T1cM

LOAD=S
HENUIF
GOTU 30
#b S0 IF LAMUASW LESS ThAN LAMDAFL
EF € NCTo (ENTRYZoLECENTRYA) JGC T 20€

Tren LUAD SELDRD BLUOURK UF UMIT EINTO

LOAD=2
6OTL 30

SesTeM

#ELSE LeAD 3RD BLOGCK UF URIT INTO 5Y5TzM

LGED=3
*ENOIF
*END & F
NEXT {LOAD) =. TRUE.

Fad IaCHIMind #0l00RY PUURD PUR TH2S UNIT *#3%

RUNIT=TAaBL L {PNTR{LOAL) s DAD)
UNIBLEIRUNLT IsUNIGLRKIKUNI T I+]

FEF LPOATe LTALING GRULK AKRRAY *3%

UNITIR)=KUNLT
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ChwilSTow
CCL LS 190
Liuwbh s
CeoCsel e
SULLBE3 0
CLOLLhe4el
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sLdeLBpEye
culebe9y
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SUGubLED
LeuT 2
PRCINE O ST PX L I
Ll ety
vhu b lul




viwubElly
\aba Cé—&l—.\/

*&x UPUATLE BLUCK LUADING JRUOER ARRAY *%s

O 6 43T
BLOCK (R} =UNLIBLKIKUNITS cultblay

00050
Golub 16y
GCOC6LTO
Govlbiga
k% ASSIGN FRALTIUNS UF ThE UNIT CAPACLTY TU TrE BLOCK LUADED C7006190

$5%F UPDATE aRRaY MaBLUK FURK MR LOAOED Por BLOCK *%¥
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oCCean oo o

CobubZuo
GUTO (314320330} sLUAU QOGUe 21
310 MaBLOK{R)=BLRCAP(RAUNIT s MUNTHg 2} s0Cez2a
GUIO 340 LLLue23:
3Lk AR BLCRAIR)=BLKLAPIRKUNET s MURTrHe &) ~BLKCAFIRKUNLT e MUNTHe 1) (VRSP YL
GOTU 340 oG L6250
3.0 TF{LAMURTIKUNTIT s MONTH) s LELWIGLTE 334 wliGleZ6
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[ e
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50(0633L
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[FEeNUTONC{L o ANL NEXTUL §)

LaLL NXTBLK{AVALL sRUNITS 11&?L~,LﬁMUﬂl,9hi\‘liy
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GUTC 35U
#ENOGWAT LS
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RuTINE: wedk [ Yy R ¥V g BFex

PURKPOSES
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ELUASYE WriIln IS OUNIFORMLY SPACEU ON THE X—aXis HASELU UN Thz
SMALLEST LOAUIRG BLOLK iN ARRAY MWBLOK
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IFr(OELT AT s AAAINCIOELTA=XAX ANC VR R TN
ﬁF(UtLTﬁtLImXﬁKlNﬂ/&s)DLLTﬁ=K&X1M£/5u % i
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CreTiod
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INITIAL 1ZE INTERPOLAT ION KANGE®S LEFT (OUGRUANATLS XeoFTl, YLEFT

X EFT=XAXISL(STER)
YLEFT=ELCUSTER)

ARETIab aZe ENToRPOLATIUN RKANGE'S RIGHIE CUURUINATEDS ARIGHT,

XRIGHT=XAXIS1{AYeP+1)
YRIGHT=t£oC(STEP+l])

ASSIGN FIRST VAwur OF ELLSVE AND XaAXKis

ELLSVELL)=2LCl LY
XAXISELl=XAX 5304}
AAKIS{LI=AARKESTI(LY)

K=K+1
KAXISIKI=KAKiS{RK=L}+liTa

*¥%IF CURRENT VALUE OF XAK15 1S 6T ARLIGHT

LR {aulT el XaXIS{K Gl XRianT BIGLIG 24
#TrbcN STEP Tre INTERPUOLAT AUN-RANGE THROUGH THL 58T UF
POINTS UNTIL 57 BRACKETS ThHt CURKRENT XAXIS VALURS
STelP NECD B InChRoMEnToO AT MOST (NUL SENCE
(THE S oP-Si¥e GF XEXiSileGE.LELTR
STeb=5Tepe ]l
¥IF STEP L&S5S ThaN NIPNTS
IF(NOT (STEP e Tomd eV SIIGUTL 40
¥EHEN ASHIGN vALULS FOR
RLeFT=XaRIS1{(STER)
YLEFT=cLL(STEP)
KRIGHT=XaXISE{STeP+1l)

YRIGHT

i Ul L4
GO UTI8
GLuilTlée
HNTS Y ¥ IV
CnUUTIRG
CLuLTIvG
CRCLT20¢
COLOT210
LaLLtIsde
GoBGTZ23 4
COLUT240
GO oT25¢
cCouT2ed
SECLT2TC
OUBLTEEC
GUQLTZ9u
LasTa0U
Celb LT314
GCLLT324G
GLOLUT330
COUUTI&0
GuO0T350
UL L GT3060
CUGLT3TY
CULdT3Bu
GLuuT398
SOLl74lU
GGLTT41L
w742
GUulTa3u
UOUCT440
ConGTa5¢
LOCCT 460
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FFELSE —= LURAZNT VALUES aARE PROPER TO INiERPUOLaTIUN
34 CUONT 18U
ELCSwia Rk Vi T+ (YR IGHT—YLEFTIF{XAXIS(K I=XLEFT)
v FARRIGHT=ALLFT )}
GOTO 2w
*HFELSE == 5cT bBatahle UOF 2LCSvE TU ZERU AND
CALCULATL REMAINING VALULY FLR XaXix
& MZPNTS=K-]1
chiSvedd=Llaw
K=K+ ]
DU 5w 15 LDCPT
XARLS (L d=RaRis{i-1+LELTA
EnCivelll=Ceu
B¢ CONT InUe
RETURN
18
RuT iNcs we%F g oo L U N OF OFEEw
PURPLSE:
TO REMOVE TwE EbrellsS OF PRICGE-LEGAUEL DLOCLKS GF Thnik SaME
URIT O Tre SHAFE U THE LUAJ-PRUBAp ILITY CuRVes BY e lOmVULUTION
FROM LEFT TO RiGrT GSING YuERTIRI={YLASTIA =GR YNIXTIX~Lak}I/P
ANFUT vaRIAPRLL o2
L OROINATES UF Trt Loab=-PRubablolly (Ukve
X AS5C155AS UF Tro LCAu~FRUCADLILITY CURVL
XMiN MAXL®UM vaLUuE OF & FUR whilh Y=1
GonTa STeP=53Z4c FUR Itic X—aXlin

YRIGRT =L C{5Tciel}

GOLGTa Ty
LOOCT4RL
G BT eg
e

Lﬁiﬁ? 1&
wLll752
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v«éb \r?‘*""‘i

GLEUTHE.
UG LTSy

COLTELT
L dell
C‘Laj, % {bﬁ‘:
v.wbTe3u
COGGTess
CanLT65¢
CLOLTEGL
ukﬁk?t?w

HES VRPN F O R
CUbLTTOL
CUCuUTTLL
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ALGURITrHM:
INUMERICALLY STate:

uF UROINATES 15 iN Y{%,11)
UF URDINATLL 15 iR Y(*,;<2)
IF NEAT COLUMN OF ORUDaNATES IS EN Yi#*s1})

£ IF XV COLUMs U CRUINATES 15 N Y(%*,2)
CAFACLITY GF PREVIOUS oblGOKS Tu Bt DECURVILVED
EVEILAPILITY OF UNIT

LENGTH OF CULUMNS OF ARHRAY Y
MAX I MUM NUMBLR OF URUINATES TU
MAXLIMUM VALUE LF A FOR WHIOH Y

IF CUKRENT CULUMN
iF CURKENT (OLUMN

[

e

SMPuTE FOR MEXT CURVE
8BS RUN~ZLRD

15 BOTH aAnNPUTZ0UTPUT

FUKR P2Ge5)

CHRISTOS PUSL1DUN
CHAFTER 4 UF 20 DISStRTATION {UNPUBLISRED 1979}

THE CHIO STAT:

SNIeRSITY

UEPARTMENT OF NUCLrAR ENGINEBECKING

asUTROR:

NATIUNAL ReGuULATORY ROSEARCH INSTITUTL

LAST KiViISkus

o e e e A S A S L e m— hr S S e s ot e i S s e e Ve me
R e e e R R R A T NSNS TS s T

1o/ 19

SUBROUTIRE DECUM (Y 9 X g XMIGqUTLTRALASTNEXRT U AP,

PeMAXFT S ANZEKUSNPTS )

IMPLICIT aNToGEr (A1)
REAL Y{NPT53{dgPyuoNUMERsDaNOMRATIO, Y TEMP
REAL AL oCAP g AMENSUCLT A XTEMP s XNLZERU

IF{PGT o 2o 999999 IGLTU aue

wlClracu
Ul CTE3
LLDOTRAS
LLeuiTebd
v.iCTBOL
GUCLTETO
Lt
Ll dE9 L
CLULTYOUL
LOlLTvly
QUBLTIZC
GCCLTS30
BOLTG4E
JULLT95 ¢
COLTTI6C
LOCLTeTe
voleTsdu
COOLTSOC

wi HIY

CLoLkiu2e
Loe L8B3l
GuovuBisy
CLOuBUB L

szzszxzzzorrsozszzssons oSO RTs

GLOLELTO
QUG LECEY
GraeBLTT
COOLRIGE
Sustbals
Lelielew
LLOB130
ZiL . Blad




L2-3

[aReR e (e e

[l ol !

ale

FIND WHERE TG STUP THE CALUULATIORS

AXNZERU=XANLERKU~CAP
CALPTOS=1+{XNZ ek U~-XMINI/LELTA
IFICALPIS G« MaXPTSILALPTS=MAXPIS

FURM NeXT EQUIVALENT LUaD CURATIUN (URVE (Y]

d=le—P
YeLeNEXTE=ia

OU 10CG K=ZsCALPTS
wilCH BUK DOES (X-CAP) GO IN?

AKTeMP=A(K)-CAP
BOX= i+ {XTEMP-XMINI/ULLTA

*IF CAP < DELTA & BUX => 1
IF{enlUT o (CAP L 1 UELTACAND s BURSGL 1) DGLTU 50
*Trich
UENOM= 1o -Q*(CAP/0ELTA)
NUMER=Y(Kg LAST - (UFCAPRY{K~1¢NcXTi /D TAl
GOTU &v
*oiSt
¥1Fb BUR < 1
IF{eNOT {BEUX T LIICCETU b5
ok
YTeMb=],.
LYYy T

GELOBIBG
WGl gieg
CCUTELITC
vauuslse
CLoLBLlel
Geasagie

WOUCEZ4T
CLOUEZS D
CLULBE6Y

GLLLEBAZ
CUGUE33L
COvLE340
COoLRASD
COULBI6L
Cln GERT
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L1

L5
1

L SE
FLF Lav=ubLlTa
IF(NOT LAl o DELTAMIGETD o0
#THEN
YTEMP=Y{~1sNEXT}
GUTD To
L Sk
FILMPEY{CUAGNEXT I {Y(BUK+ L oz XTI =Y {8UKeNEXT) )
BF{XTEMP-X{BUXDI/G0LTA
FeoMUulF

LENUM=P
MUMcR=Y IR, LAST ) =Q*Y TEMP

%% CUARKS AGAINST UNDERFLUW F8%

RATE U=NuMERAZDENDM
IFIRATIVLbo lab=206UTU 20w
IFERATICGTa Y (K~ NEXTIIRATIC=Y(K-1 g NEKRT }
Yiks NEXT }=RATIC

COMTINUEL

IFILALPT 5.6 MaAPTRXIGUTL Siw

K=LatPTS+1

ASSIGN Talr GF NEW LUkVe TO ZeRuy

Ul ZZUJ=KeMAaXFTS
Y{JeNEXT I=lo
CORTINUE

K=REXT

NEAT=LAST

LasT=K

Rt TURN

iND

L ROUTING:S wEEF 13 o O O o m kK OE¥WRE
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GULUE490
SLoC8suL
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Lasvd e
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Gl UB&LY
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GuGlEsad
GCULEBERT
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GGG LTEGRC
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LUMPLEMENT OF THAT iIN ROUTINE UECONF

AUTHOR: ; ¢
NATIONAL REGULATORY RESEAKCH INSTITUIEs UOLTOBER 1979 CGe091GC
OLT09110

CCLUS 3G

C PURPOSE: GeCCeE3C
C TO REMOVE THE E£FFECTS OF PRIUR-LUADED BLOCKS OF THE SAME COLGEESLC
i UNLIT ON Tk SHAPE OF THt LUOAD-PROBABILITY CURVEs BY DECONRVOLUTION OCGOCBESE
C FROM RIGHT TU LEFT USING YNEXTIXIs(YLAST(X+CAPI-P*YNEXT(X+CAP) /v CO0O0E86G
C CUGLBETO
C INPUT VARIABLES: GUGUBERG
€ Y ORGINATES GF THE LUDAUD-PRUBABILITY CURvVE CoGLEESD
C X ABSLCISSAS OF THE LOAU-PRUBABILITY CURVE oe{089G0
C AMIN MAXIMUM VALUE OF X FOR WHICH Y=1 COOCER1I0
¢ DELTA STEP-51ZE FUR THE X-aAXIS Guaa08920
Lo LAST i IF CURRENT COLUMN OF ORDINATES IS IN Y({%,.1} e te930
¢ Z 1F CURRENT COLUMN COF ORDINATES IS IN Y({=,2) GoLi894 ¢
L NEXT 1 IF REXT COLUMN OF UKDIKRATES IS IN Yi*g1) Q00 CES5C
C < IF NEXT COLUMN OF CGRDINATES IS IN Y{#:2} L Gavel
C CapP CaPACITY GF PREVIOGUS BLUCKS Tu BE DECUNVULVED

€ P AVARLABRLITY OF UNLT

C KPTS LENGTH UGF COLUMNS OF ARKAY Y

L HMAXPTS MAXIMUM RUMBER OF ORUINATES TU COMPUTE FOR MEXT CURVE

o XNZERU MAXIMUM VA UL OF X FUR WHICH Y IS NON-ZERO

C

t FYARLABLc 15 BUTH INPUT/OUTPUT

C 000

C ALGURLITHM: SCCERG5E
€ (NUMER ICALLY STABLE FUOK P<G.51} COGLRUsT
C

¢

L

C

C

C

SUBROUT INE DECONR (Y ¢ Xy XMIN,UELTA S LAST yNEXT 5 CAPs COGOY14C
+ PsMAXPT 5y XNZERG s NPTS) LOUGo15¢
IMPLICIT INTEGER (A-Z) GLOCY1I6L
REAL Y(NPTS32)sPyQs NUMER UENUMRAT 1L, Y TEMPL 3 YTEMPR 0CL091TT
REAL X(1)sCAP gXMINsGELTA s XTEMP ¢XNZERO CuL09180

EeT A TaN o ST 43
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IFIP LT« G- 000CLLIGUTO atu
FAIKD WnERE TO STOP THE CALCULATIONS

XNZEROU=ANZERU-CAP
CALPTS=2+ (XNZERU-AMIN}/DELTA

ASSIGN TaIlL OF NEW CURV: TU ZEFRC

DO 32 K=(CALPTS,MAXPTS
YEKNEXT =0,
CONTINUE

FORM NEXT EQUIVALENT LOUAD UUKATION CURVE (Y]

nge"’P
00 160 J=3,LalLPTS
K=CALPTS+2~J

WHICH BUX OUEL (X+CAP) GO IN7

XTeEMP=X{K )} +LaAF

BOX=1+(XTEMP-XMIN}/DcLTA

YTEMPL=Y{BOXLAST)#(V(BUX+1,LASTI-Y(BORsLAST})
#{XTEMP-X{BUX) )} /UELTA

*1F CAP < DELTA
IFlNOT (CAP.LT.OcLTANIGUTO 50
*THEN
DENGM=4. ~P¥{LAP/DELTA)
NUME R=YToMPL—~(P+LaPEY{K+ Lo NEXTI/DELTA)

GERERS B S OB T &
GGCES 200
I S B
CLLG922C
Cﬁ@i?céa

&“3&9¢6u
ii\. &596’_7{@
GCO U9 280G
GLGU929¢
SLe 093l
GRG093LG
;3§v922&

(833G
G934
G935
Logl936d
CulGOg370
&u&§938

u&?&?élv
QLLL9462G

GuG 09430
GCOU944G
UgG 9450
GOOC9460
GOGUTATL
GO0 0980
GUO TS 4H9 U
Q00 u95400
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50
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70

84

40U

GUTD B8O
¥ELSE
#1F CaP=UclLTa
IF{omUT- (CAP.EUDELTA}IGOTOD &0
*THEN
YTEMPN=Y (K+Llo NEXT)
GOTO 76
*ELSE

YTEMPR=Y{BOUX NEXT)+(VIBUOX+1gNEXTI-Y(BUXsNEXT))

*{XTEMP-X(BOX}}/DELTA
#ENDIF

DENOM=G
NUBER=YTEMPL-P*YTEMPN

*%% GUARD AGAINST URDERFLUW #*%%

RaTIU=NUMER/DENGH
IF(RATIOLGT-12G0TD 2CC
IFERATIOCLT YIK+ 1o NEXTHIRATIG=Y K+ o NEXT
Y{KsNEXT }=RATIO

CONTINuE

K=l

ASSIGN HEAU OF Ncw CURVE Tu UNITY

ol 220 J=1sK
Y{JeNEXT )=1e
CONTINUE
K=NEXT
NEXT=LAST
LAST=K
RETURN

ENG

600095106
00009526
000U9530
GG 009540
0C009556
COGGIS6Y
0GGLSSTO
GUCCIS80
0u009590
00069600
GLUCY61LC
00609620
00609630

GLL09640

L2

0GOUIE8T
GO0UYE9 T
CUOLY TGO
0CLTYTIC
00009720
00T
CCOCYT4L
00UGYT50
GLOL9TEL
CoeCeTTC
a0LCYTEL
GLOTT TG
GOUGI8OG
BGUTYBLY
pULC9E2C
20009830
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RUUTENES

PURPDOSE:

GLVEM A SYSTEM LUAD-PRUOBABILITY CURvE (ELCH,
GENERATED BY talH UNILIT Ik THE SYSTIM,
AND THE AMOUNT OF PURCHASED POWER nNEtDED TU MEET SYSTEM OEMANDS.

INPUT VARIABLES:

el
RAXISi
ELLFTS
UNET
BLOCK
MuBLOK
EAVALL
NBLOCK
SYSCAP
FMOURS
MONTH
HYDROS
UNTYPE

UNGEN
EOHYURO
NHYDRO
NSTEP

ORDINATES OF UNMOUIFIcD LOAD-PROBABILITY CURVE

VALUES FUR LUAD-PROBABILITY CURVE ABSICLSSAS
NUMBER OF PUINTS IN ELL AND XaXISL
LUADING UORUER OF UNITS

LOAUING UORUER OF BLOCKS

CAPALLTY GF BLOCKS LCADEDy IN MW
EFFECTAIVE AVALLABILITY BY UNIV

RUMBER UOF BLUCKS TU LUAD

TUTaL SYSTEM CAPACITY IN MW

NUMBeR CF HOURS 1IN STulY PERICO

MUNTH OF STuLy

LOGECAL FOR (UNDRTION OF HYDKUS IN SYSTEM

TYPE UF GENERATIUN uUnIT: 1-STEAM FUSSIL, Z-STEAM NUCLEAR,
3-1.Ce ENCLINEs 4~GAS TURBINE, 5-JET ENCINZ, 6-HYDROUs

T-PUMPED STORAGE
Trie eXPECTED GENcRATIUN BY talH HYDRU UNLY

LOCATION GF ThiE nYDKU UNLT IN Thit CGROUER READ

fUMBER OF HYDRUG UNITS

WUMBER OF LOADING STEPS FCOR THE FUUK TYPES OF UNITS

GUTPUT VARIABLES:

LoLe

SYSGEN
UNSERY
ENRGEE

LUSS UF LOAD PRUBABILATY (0 < LOLP < 1)
TuTaL SYSTEM ENERGY

URSERVED ENeRGY

ENERGY BY BLOCK LUADED

. ot
o ar  m s e e S s e e e i B S e e S A B e A i A e o o S e 2 e e A A e :
gt ol St R oA B R~ et Bl el e ~--—-uu§sﬁ?£4§‘.

T4 PRUJECT T+HE ENERGY ©
RELIABILITY (LOLP), o

GLLGo85¢
U&u@?t&u

%dUG992i
GG T993 0
kfﬁt??#u

cul9%s6s
GOOUYSTe
Qb@(??SL
e&&xaveﬁ
(TRl IS BT
Soelited
ﬁﬁ§1663%
fé

CUC 1u063
0CG01LOT G
CCOLLO8G
GG 1eC9u
GCGRGRUO
CGOICILC
(1076 Ue) P30
GGLIC138
(6010140
Col1e1s

Ghlieibe
UL RGRTO
¢el1ole0
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0G01C190
VARLABLES INTERNAL TU ENERGY AND THE SUBKOUTINES I¥ CALLS: ;

ELLC GROIBATES UF CALCULATED LOAC PROBABILITY CURVE

XAX1S THE X AXIS DEMAND VALUES FOK £uDC & ELCSVE GLC 10220

ELCSVE ORCINATES OF THE NEW LOAD PROUBABILATY L6G1u230

CURVE COMPUTED IN SUBRCUTINE CURVE 00016246

ECLCPT NUMBEK OF POINTS IN ARRAYS ELDC, XAXiSs AND ELCSVE CUELGZ50

KZPNTS NUMBER OF NON—-ZERC ORDINATES iN £LCSVE 86010260

GOG 16270

RUULTINES CALLEDE Cul 16280

CURVE  LIMITS  INTGRE  GENERS  LUSLID LoC1ELYT

COG 1300

0061310

AUTHOR 0CC1U320

NATIGNAL REGULATURY RESEARCH INSTIVUTE, 2/22/79 CO0 16330

GUGIC340

LAST REVISEU: 10G/79 LEL1035¢

GGo1U360

izEalalaEslaNeNaNaNeN aNaNal ol uR oW a ¥ s)

el LG380
SUBROUTINE ENMERGY{ELC o XAXISL oeLl{PTS,UNIT,BLOCK s MHBLOK Gl 16390
& EAVALL s NBLOCK sSYSLAPJLULP s SYSGENURSERVY
+ ENRGEE s HOURS s MONTHRYURUS 5
+ NHYDORUaUNLUAD UNGENgNSTEP)
IMPLICIY IRTEGER (A-Z)
INTEGER NSTEP {4} Ul 1dased
C LG 1La50
REAL ELC(ELCPTS o XAXISLUELLPTS) 00 L0460
REAL SYSCAPSYSGENs LOLPRUNSERV e UNGENUEG EE ) ELUSVETLLIGGU) sENGDEM  CQCCL04TC
REAL MWBLOK(L)sEAVAIL{EIUS12 s ENRGEE(30GD oHUURS
REAL XAXISCLGUGIoDELTASLIMITATLCG3 )L IMITB{LOG3)
Real ELDC{LoG042)
INTEGER*Z UNLIT(L)sBLOCK{LDIUNLOAD(L) Lublesio

LOGICAL HYDRUS CCO L0520
i O 165G
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Iz AR ERER S By

leRslw

iaBaRale

ELDCPT=Rubl
NIPNTS=ELLPTS

RESTATE THb LOAD-PRUBABILITY CURVE USING ELDCPT CUOURDINATES

Catl CURVELELL o XAXISLELLSVE ¢ XARIS o MWBLOK oNZPNT S NBLOCK s
& UDELTAsELDCLPT)

LOAD FIRST COLUMN OF tLDC FRUOM ARRAY ELLSVE

DO 10 I=k,eLDLPT
ELDC{E. Li=elCSvell)

ELDCEIs2)50.

FING LIMLTS OF INT:GRATION FOR EACH AVAILABLE LOADING BLOCK
CALL LIMITS(MwBLOKyUNIT NBLOCK 9BLUCKs L AIMEVARLIMITE,
+ EAVALLMONTHSYSCAP )

CALCULATE SYSTEM cNERGY REQUIREMENTS BY INTEGRATION
CURRNT=1

CALL INTGRB({ELDUCyCURRNT sXAXI SeXAX13:(i b DELTA LU ols
+ KAXISENZPNTS) sENGDEM9ELDCPT)

ENGDEM= ENGDEMEHOURS

CALCULATE THE EXPECTED ENERGY GENERATION BY LOADING

BLOCK FOR EALH UNIT

CALL GENERB(UDELTAELUCgXAXLIS y EAVAIL gMUNT Mg ENRGEEoUNT Ts

+ MWBLUK 3 BLOCK pNBLUCK 3L IMITA LIMITBHOURS
+ ELOCPT g NZPNTS s SYSGENs SYSCAF yUNLUAL» UNGEN o NSTEP)

S e

0C0 16540
0GO1C550
CGO1C560
00010570
00616580
GO01U590
0GS10600
0OC1061C
C0016620
00010630
00010640
0001665
00010660
GOOL0GTO
GO0 1L68E
006 16690
CUGLLTO0

GGL1ET3E
00010740
46016750
GO0 ICT60
00016T7G
0G01GT8L
0UC1079C
VUG LEBUO
0G0106210
F10820
OCU1EE30
0UOLUB4D
GOC1GE5G
00010860
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CALCULATE UNSERVED ENERGY
UNSERV=ENGUEM-5YSGEN

CALCULATE LOLP

Ceo oo

DO 20 I=14ELDCPT
eLOCILs A p=ELCSVE(L)
2% ELOC(1+2)=0,
CalLl LOSLODIOELTAELDU XAXIS s CAVALL MONTHeBLIOCK
+ UNLT o MWBLUOK gNBLOCK s ELDCP T NZPNT S, LOLP s SYSCAP,
& UNLCAD)

REEUR%

weks £ LN O H T t%s

P
c
&
L |
et
&
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PURPQOSE:
TO CalLULATE TH: THERMAL oNerRGY FOR BLUCKS OF A GIVEN LOADING
TYPE aND THE TOiaiL THoRMAL ENERGY FUOR Tnht UNIT.

INPUT VARIABLES:

iDTYPE INSEX OF UNITS OF SPECIFIED TYPEs IN Tht ORDER READ
NIYPE RMUMBER UF UNITS LOAORD OF SPECIFILRG TYPt

NSTEP NUMBER OF LOADING-STLPS USED FOR THIS LCADING TYPE
HEATR1 HEAT Rai i IN BTU/KWH UF FIRST EBLUCKes BY UNIT

HEATRZ HEAT RATE INn BTU/KWH COF SECOND bLOCK, BY UNIT

AEATHR3 HEAT RATE IN 8TU/KWH UOF THIRD BLUCKe BY UNIT

cNRGEZ EMERGY GENexATLED BY UNITS, BY COLUMNS:  (-FIRST BLOUK,

2=5tCONU bLULKs Z3-THIRD BLUCK s 4-TuTAL FOR UNIT

zSalaRalaNaNalNolalaRaNaNaNaRaRaNal 4

GO LREGETC
coi1ease
GGL1GEYY
00G10900
COL1G9LE
6oc1092¢
LU0 1930
GEC1C940
LOG1895C
00E16960

uﬁCixGQL
&“Cllglu

o

I R
o0 iices
SUOL1LGTE
GOl ilage
CLOligoa
COLLLIGC
GUnilllc
O0GGIELIZ20
GLlli3d
L0114
CGClii5¢
poCllisu
VOO LERTO
Gut'l1180
GEGlllve
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OUTPUT VARLABLESS: GO0 11200
HEAT THERMaL ERELRGY REQUIREMERTS BY UNITS, BY COLUMRS: @sk£121u
I-FIRST 8LOCK, Z-StlOND BLUOCK s 3-THIRD BLOCKe '

a~-T¥AL FUR UNIT

C
"
L.
i
c
"
« MATIONAL REGULATORY RESEARCH INSTITUT:
€
C
C
¢
C

AUTHUOR:
iﬁb11¢7h
LAST REVIStD: 1G/79 aosilese
BGE 11940
B S e L T I S e St iHTIA R Y
GGei13lC
SUBROUTEINE FINDHT(REATRL nEATRZeHEATR I o AT gERRGEZ COG1132¢4
+ IDTYPE sNTYPEgNSTEP MUNTH) COGL3330
L GOL 11340
IMPLICIT INTeEGER (A-£) GGCLL38E
C COGl1360
REAL HEATRI(I Ui Z)sHUATHRZ2U1 Ul sHEATRI(LGUL 2o HEATLUG, 4} SUL1L3TC
REAL ENRGEZ{LGLo4) 4011380
IKYEGER®Z IDTYPELL) vO& 11390
L LLU11&00
IFINTYPE.LELGIGUTU TGG GUGil4le
L GALCULATE THoRMAL ©MNeRGY ACCORUGING TO THE NUMBER OF STEPS PER UNIT GuGlileZo
LU 500 I=1+NTYPE OL0L143 e
UNITE=EDTYPL i) Gu011460
GOTOlLGs 203Ul 4NSTEP RGLi450
FRE FEATTUNITIs L b=HEATRI(UNIT Lo MONTH IR U OO I ENRKGEREUNITL 1} Ghe L1460
GUTO 30¢ CUGILaTe
24 HEAT(UNITL o1 JoHEATRI(UNIT Ao MUNTH I G UL *ENRGEZIUNEITI 1) COoULLIA8T
HEAT (UNLTR g J=HEATRI(UNIT I s MUNTHIR G CUERERRGEZ2IUNLTI s ) Fuwilagl
GOTU 306 BGC115G0
34 FEAT(URITI ol J=HEATRI(UNIT I oMURTHI*L UG LTERRGEZIUNITI L) LOG1i51u
FEAT (UNITL o2 JsHEATRZ{UNITA yMONTHI* G uDI#ENRGEZIUNLT L2 ) s 11524
HEATIUNRTI o3 ) =EATRI(UNITI oMONTHEIF U oo A*ERRGEZIUNITI3) CoG1l183¢C
36 HEATIURITI o4 )=t AT {URITI 1 )+HEATIUNITL 2 +HEAT(UNITI 3} UOGLiS54u
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G0 LCONTINUE GOGLLISSS

T04  RETURN COC11560
END GOGLISTO

= s T S e S R A S S RS RS T T Er ST s I TR s sss s sz s s s = n SUL 115 R
C OUGLLI59U
€ ROUTINE: ¥%% & E N £ R & *%F% GG0 1160606
C GGGlis6ld
C PURPUSES LOC 1620
C U CALCULATE GERERATIUR IN MWH FOR fACH BLOGUK LUADED uGllledo
C GaG11643
C INPUT VARIAGLES: CO0011e5¢C
C ELDC ORUOERMATES OF CALCULATED LUAD-PRUBABILITY CURVE LULIG6D
€ KAXIS ORDINATES UF LOAU-PROUBABILITY CURVE 20011670
C UELTA STEP-SIZe FOR ARRAY XAXIS GGUlis80
(= bEAVAIL EFFECTIVE AVAILABILLITY BY UNIT GC¢lleve
C MONTH MONTH OF STubY GOOLI17G0
¢ UNIT LOADENG ORDER OF UNLTS GGG 11710
C MWBLOK CAPACLTY UF BLOCKS t0ADEDy IN Mw Ceoli72¢
C BLEOCK LOGADING URUER OF BLLOKS 0C01LT730
C NBLOCK wUMBER CF BLUGLKS TO LOAD COu11740
L LIMITA LEFT—rAND INTEGRATION LIMITS BY BLUCLK wCGGli75¢
C VIMITB RIGHE-HAND INTCGRATION LIMITS BY BLOLK CaC1Li76¢
C HOURS NUMBER OF HOURS IN MONTH GOCLLI77C
€ eLDCPT NUMBER OF POINTS IN ARRAYS £LDC AND XAXiS GUGLITBG
c NZPNTS NUMBER OF NUN-ZCRU ORDINATES IN teDC®S COLUMNS GO0 1179w
€ UNLUAD LOADING TYPE OF UnIT: 1-BASEs Z-LYLLINGs; 3-PEAKIANG, CLULI1ECC
L 4=HY DRU Gutlliels
C NSTEP NUMBER OF LOAOING STEPS FUR Thi FUUR TYPES ULF UNITS 0011820
C GGOLLIE3 G
¢ OQUTPUT VARZABLESS CoC1lB4¢
C ENRGEE GENERATION OF EACH BLUCK, IN MWH GOG11854
L SYSGEN TOTAL SYSTEM GENERATION, IN MwWH LGL11860
C GUGll87e
L ROUTINLS CALLEDS CuG1l880
C iNTGRS CONVGL DECONF DECUNR G501189¢
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¢ GOOLE90C

C AUTHUR: Qeelligle

C NATIUONAL REGULATORY RESEARUH INSTITUTEs MaY 1979 GOG1192v

€ CCOLL930

€ LAST REVISED: LG/79 U0 11944

€ GRGLEIS G

(s e N R A R R R TS S SRS SRS E RS T IR s ST SR 2 s ssssr s == GG 1196 C

€ CULLILIeTO

SUBROUT INE GENERBIDELTA o LOC s XAXISoEAVAIL sMONTHENRGELE ¢UNIT» wuGliv8u

+ MWBLUK s BLOCK ¢ NBLUCK s LIMITALLIMETB onUURS 5 Gl Rl 990G

+ ELOCPT o NZPNTS s SYSGENsSYSCAPUNLUADGUNGEN NSTEP) ;
IMPLICIT IRTEGER {(A-Z) :

[ huGth&&

REAL EAVALLIIUGo s LIMITAILIGG 35 LIMITBIL0G0,3) GGG lzi3g

REAL XAXIS(ELDCPT )oMWBLOK (1) ENRGEE(L ) sUNGEN(I0,12) 12040
REAL SYSCAPsHOURS ¢ XNZERGLIMITLLIMITZ 0012050
REAL DELTAp AREAyAREAL y AREAZs PAVALL o XMINg SYSGENy CAPCUN, CAPREV 20012060
REAL ELDC(ELDCFT,2) 96012070
INTEGER®Z UNLIT(1)sbBLOCK{1)sUNLOAD(1) 0C 12080
INTEGER NSTEP{4) 08612094
C COC3Ziua
C INITIALIZE VALUES CO012110
C GOU12120
CURRNT=1 Geo 12130
NEXT=2 0oG12140
SYSGEN=0.0 GOGIZ150
XMEIN=XAXIS(1) GOU12164
C CTLIZETE
C #%LF SYSCAP 1S LESS THAN OR cWUAL 10 XMIN S500G1218€
IF{ oNOT w E SYSCAPoLE-XMIN) )GUTU 12 0eU1219¢
t #ETHEN THE CALCULATION IS SIMPLIFIED COT1Z2200
C TG ENRGEE=HOURS*MWBLUK*EAV &1L Loulzzliv
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ENRGEE(K I=HUURS*MHBLORKIK I S EAVAIL (URIT(K} s MONTH)
SYSGEN=SYSOGEN+ENRGEE(K)
GOTO &G

¥RELSE —— CaALTULATE ThE GENERATION FOGR EACH
LOADING BLUCK UF EACH UNIT

INITIALEZE ThHE CALCULATIOUN LIMITING VALUE —=— XNZERG
ANZERO=XAXISINIPNTS)

CALCULATZ THE SMALLEST iANOEX FOR WHICH THE CORRESPONDING XAXIS
VaLUe IS GREATER TrHAN Thk SuM UOF SYSTEM CaraCITY AND TwHE
CAPACITEeS UF THe BLOVKS TO Bt DECONVOLVED USING DeCONR

CAPREV=Ue

00 15 K=lsnNBLOCK

LUNLT=uNIT(K]

IF(eNUT (BLOCKIK) LT NSTEP(UNLGAD(LUNIT)}IGLTY 15

AFLNOT < {EAVALLILUNAT sMUNTH] o 6To Gl (i« AND.
EAVALLILUNIT+MUNTH) o LTG5} )GCTU 15

CAPREV=LAPREV tMWBLOK({K)

CONTINUL

MAXPTS=2+(SYSCAP+CAPREV-XMIN]} /DELTA

IF(SYSUAPs LTe XANZLRO PMAXPT 5=2+ (XNZe RO+ C aPREV-XMIN} /UcLTA

IFIMARPTS 6T oL DCPTIGRTIO 9u

CAPCUN=G.
=

uG0 12230
GoU12240
0uG1225¢
Ul izzee
GLGL227¢
e 12280
OG0 122906
oL L2300
COGLIZ231 ¢
GLCGiss2¢
GOUEZ2330
CUG12340
Gutlz235¢
U 12360
GUU1237¢
goGizagu
Lo 12390
GGG 1240G0
GO 12410
QUG Lz 42
GaG1z43¢0C
PO 12440
COC 12450
Gul 12460
CiL 12476
BeUlz2480
GGCl2494¢
GCLL250G
00C1251¢
CULiI2520
G0012530
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K=K+l

IF{NGT o K LENBLUCK) }GLGTU 70
LUNIT=UNITIK])
PAVALL=EAVALL( UNIT+MUNTH]

CHECK TO SEE IF UNIT IS AVAILABLE

*®kEF PaVAaIiL £QUALS ZEROD
IF{oNOT (PAVAIL . TeCatllucii) JGUTC 40

& FHEN SET ENERGY GENERATION TUO ZERU AND GUTU NEXT LUADING BLOGUK

ENRGEZ(KI=Ue G
GOTO 46

R%ELSE CALCULATE TnE GENERATION FUR Tht UNIT
CONT INUE
LIMITI=LIMITA(LURITBLOCKIK))
LIMITZ=LIMITBILUNIT+BLOCK (K]}
CAti INTGRB(ELDC,CURRNT XARISXMIN, DELTA,
LIMITIoLEMIT2, AREASELDCPT)
ENRGEL (K J=PAVAIL*AKEA®HUUKS

LIMIT GENERATION BY HYDRO UNLITS TO THAY PRUGJECTED

&5

e

IF{NIT« (UNLOADLUNLIT} aEQa4) IGETU 45
PAVALL= L.

IF(ENRGEE(K doblE slat—20b0UTU 45
PAVAIL=C¢UNGEN(LURITMUNTH)} ) /ENRGEE(K])
IF(PAVALLGE.10GOTU 45

ENRGEELK JUNGEN{LUNIT oMONTH)

CALCULAT: SYSTEM ENERGY GENZRATIUN

SYSGEN=SYSGENTENRGEE(K)

CALCULATE THE NEW CURVE ©i0C (I+i)} FROM eLLCUL)

CAPCUN=CAPLUN+MWEBLOK (K)

00612540
GGG 1255C
CEL 12560
GOC12570
00012588
CCO1259¢
G00126G0
Gabi261e
oUG12620
COC1263¢
10012640
60012650
0O01266¢
GGE 12670
GL012680
0UD 12690
0G0 12700
ge01271¢8
Ge01272¢
6012730
00G1Z74u
CeG12750
CCO12760
CuCL277e
Q0012783
0BL12790
U 12830
00012810
GC0 12620
GU61283¢
GGO1ZB4T
GCL12850
112860
COGL12BTy
GOC1Z2489
GLU1289 4
SUE 12900
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52

IF (K. &0 NBLOCK }GOTO 76
IFIUNITIK+L) oEQ LUNLTIGUTU 60
CAaLl CONVOLIELDC o XAXLIS o XMIN,DELTA9CURRNT o NEX T,

* CAPLUM gPAVAIL o MAXPTS o XNZERUs ELUCPT )
CAPCUON=U.
LUNLT=UNLIT{K+1]}

*%]F AVAILABILITY OF NEXT BLOULK IS ZERG
IF{eule (CAVALL{LUNIT s MUNTH) o LT o Lo LLGLR M IGLTL &9

% FHEN SKIP UweR THAT BLOCK
K=K+ i
ENRGEEIKI=Te U
IF{K . EQeNBLUCKIGOTL 7C
GOTU 48

#% ELSE CONTINUE CHECKIKG FUR FIRST BoeCOCK:s
IF(BLOCKIRK+L)ocWe1dGUTE 60
D0 50 J=14K
IFQUNITUJECQ LUNITICAPLON=CAPLONTYMWBLUK (J]
CONT inUE
IF(EAVAIL(LUNIT o MONTH) «LT G 5IGLTE 52
CALL UECONFLELDC o XaXIS s XMIN LELTACURRNT oNEX T CAPCUNS

+ EAVAIL{LUNIT JMUNTHI s MAXPTS o XNZERU» £ LDCPT)
60TU 66
CaLL UELONRIELUC s XAXIS o XM INSUELTACURRNT ¢ NEXT s CAPLON,

+ EAVAILILUNLET sMONTH) s MAXPT S o XNZERG, £ LUCPT)

CONTINUL

GOTC 20

CHECK ACCURALY OF MULTI-BLULK CONVULUTiOMN/DECUNVOLUTION B8Y

COMPARLING ORDINATES ON THE FINAL LUAD-DURATIUN CURVE WITwh
THOSE CUMPUTED In LUSLUD USING SINGLE-BLGCK LUALDING

60012910
00012920
60012934
GLoU12940
Gus12950
00012964
00012974
GoUI298y
GIC1259¢
GL013000
UU0 13418
00G1302¢C
00013030
GCC13040
GEC13050
0001364
60613070

0u0 138
Cow 13394
00013160
GOU13113
$.013120
GOG13130
GU013140
4U013150
LGC13160
GOG131TU
GLL13180
0013190
00013260
Ge13210
Bu0 13220
04L 13230
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L wit L ey
C 70 IF(K.bQ.NBLUCKICALL CONVDLIELUCoXAXISs XMIN; DLLTACURRNT ¢ NEXT, QLB 13250
- +LAPLON, PAVAIL JMAXPT S, ANZERU ELDCPT ) GGGL3Z60
C WRETE(O: 720K w1370
¢ 72 FORMAT(® AFTeR CUrVOLUTION DF BLOCK ®513) Goe1328¢0
" MAXPTS=2+4(SYSCAP-XMIN}/DELTA UG 13290
C MAXP=MAXPTS-11 uC0133ug
L WREITc (o 76 LEL DCIR, CURRNT J s K=MARP s MAXF TS} COUl3310
L 76 FORMATILZFLIG.T) GC 13320

¢ CONTEINUE GCL1333¢0

8u RETURN G

9¢  STOP 164G

END

e Tt e L P PP 2 Y 1 Y LYY
" GU01338¢
¢ ROUTINE: 2%k I N T G K 8 #*#%%x COL 13390
¢ CL0 13460
€ PURPOSES CoU1341¢
C TO FIND Trit &RcA UNDER Tht CURVE Y(X) FROM LIMITA TO LIMITB Uli34dd
c ' CUG 13420
£ INPUT VARIABLES:S GO013460
C Y ORDINATES OF Tht LOAL-PROGABILITY CURVE TO BE INTEGRATED GOC13458
C CURRNT iF 1, USE THE CURVE IN Y(%*s1) Gl 13460
C iF Zs USE THE CURVE 1IN Y{%;¢} GOL13470
C NPTS NUMBER OF VALUES IN ONE CULUMN GF Y GO0G1348L
C X ABSCISSAS OF ThHt LUAD-PRUBABLILITY CURVE U6013490
C AMIN MAXIMUM VALUL UF X FOR Wriln Y=1 GUC L3500
C GELTA STEP-SEZE FUR THE X-AXiS 00GG1351«
C LiIMITA ABSCESSA WHERE INTEGRATLION BEGINS GOLl3524
C LIMiTE ABSLLISSA WHERE INTEGRATION ENLS LG 13530
C GOCl354¢
€ OUTPUT VARLABLES: U0G1385C
C AREA AREA UNDEZR Y FRUM LIMITA V10 v iM1TB ooCli3s6c
C COu 135706
¢ NOTESS L 135808
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& ROUTINE ®Wily HANULE THE FOLLOWING CONDETIONS DIFFERENTLY GLi:13590
C L0 136GT
€ LIBETE € LIMITZ Ge1361C
i LIMEITL = LiIMETZ uhilizszo
C LIMITL > LIMITZ ClG13630
" OO0 L3640
€ AUTHORS GOUL3650
" WwATIONAL REGULATORY RESEARCH INSTITUTE GG 13660
C COGI3e70
C LAST REVISED: 1G/s77% Gl 1368¢
C GUG 13690
(Crsr R s s T s N I N N S N ST S I RS RSN I an s T s asss sz 08 13 TOE
C GCG13716
SUBROUJUTENE INTGRBIYLCURRNT X KMINSDELT A, GeLiaT2e

+ LIMITASLIMITEBs AREASNPTS) GOGI3T30
IMPLICIT INVEGER (A-Z1) GO 13740

REAL X{1ioXMIN,DELTA,LINMITA,LIMITB,ARZL L0 13750

REAL YINPT3,2) 0013763

L QG377
C GaG1378¢
C F¥% LOUAL PROGRAM VARIABLES %kx% CoCl13Tes
C GG L3800
RedAr YL IMio VL iMe s RDIFF YL UGEL o VEDGESs LAIMITR oL IMITZ STORESASIGN GO 134810

REAL Kies¥YieXZeY3aINTPLE QGG 13820
INTPLE( X 1o X2 Yl Y3I=Y 1o {¥Y3~YLIF {XI-XLJ/DELYA CEOR3B30

L G0 13840
C TeST FOR ERRUR CORDLITIONS GG 13854
€ Coil3860
ASIGN=1 .0 GLG13870
AREA=U. 0 oG i3nu8a
LIMITI=LIRITA $04 13890

LEMETZ=LIMITE GOC13946G0
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IF(LIMITLIEGaLIMITZIGUTE 9GC
IF{NOT(LIMETLGCTLIMITZIIGUTO 24
STURE=L IMITI

LIMITLIsLIMITZ

LIMITZ=STURE

ASEGN=-1.L

CHECK FUR SPeCiAal CASES

¥1F (LIMIT2 <= XMIN}
IF{oNUT (LIMITZ. EXMINFIGOTO 3¢
#THEN
AREA=LIMITZ-LIMITL
GOTG 8GuU
*pLse
CONTINUL
¥IFILIMITL < XMIN)
IF{NUT(LIMITL.LT - XMIN)}IGOTO 50
*THeN
AREA=XMIN-LIMITIL
LIMITi=XMIN
GOTL 5¢
*ELSE
CONTRNUE

BOXi=1+{LIMITI-AMIN}/UELT A
BUXZ=1+ (L IMIT2-AMINDI/UELTA
FpFIX(BUX1I=L1IMiTL)
TF{NOT<EX{BUX1)EQeLIMETLIIGOTD 1CC
¥THEN
YilMi=Y{BOXK1,CURRNT)
GOT0 24U
%ELSE INTeRPULATE TU FAND Y
CONT IRUEL

YLIMI=INTPLE(X{BOX1poLIMATE oY (BUXss CURRNT )5

Y(BOX1+Ly CURRNT))

00013910
GUG13920
¢001393¢
00013940
UGC13950
00013960
GOL 13970
COG1398%

Codlells
aGhalzo
‘14130
oG
COCI4ibe
GGo14lec
LoGlaelda

GLo14ZIT
Glilezzé
11435

3014240
G. 014250
UOG 14260
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EN

Gl

CONTINGL
#cNULF
#FIF (X-aXIstbOXei=LiRKIT2) .
IFE.NDT LA(BUAL o EQLEIMET 2D IGOTL 3L G
*Trichs ,
YLIMZ=¥ (UK g CURRNT)
GuTu 44U
¥l Se ANToRPOLATE Tu FHIRL ¥
LONT IUE

YLLIMZ=aNTPLUGXKEBUKC s 1 MIT oo YIBURZ s CURRNT by

Y{bUXz+is CURKNT] )
RENSIF

FING TOTAL &REa FPROM LiMi¥i 10 Lariiz
EDGei=BUXE+1

#1F  {(LiMITZ < REXT ELGL)
IFEeNUT et LIMIT ol Ta Al eUGel ) IGLTE S

*THER Fipgslr aRta FRUM LIMITLI U LiMETZ Uhey

XuitF=L IMiTe-LiMiis
ARECASBREA 2L SR ADLIFF®{YL IMI+ YL IMZ )
GUTY duu

#E g SE
Ll Aakba FROM LIMaTE G nt xT Gt

YeluGolzY(EDe Ly CURRNT )
XifFr=x(LDGEL-LIMIT]
ARtazahbatee ¥ XUaFF#={YLiMis Y DG s
tlUGes=LUGEL+1
YEDCod=YeLuGE s CUukRmT)

FWril o INEXY Xeutbe < LIMETZ)

PFCaNOT o AT DG el ot Toe IMITLRIGORL TuU

GuU 14T
vl lad®
L 1al9e
Lk 14300
LLilasle
i lé3ev
(BT EY
el 1e3a
YL E4E5 T
wiG laib .
(S ECNTUE I o
COL 14390
Lhu laeut
Cil 1asll
CLGi4all
CUO 1443
Wl 14440
Lullaab o
LoCisabu
[N T A
cullaacy
LU E4a9 S
Loewlabiy
GOGlaBl
vl la52uy
ol iab3di
vellabay
Lot lasse
COLlaso
LG ial3a

[ O N
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FIND AREA FROM EDGEL TC EDGEZ
AREA=AREA+Go SRUELTA* (YEDGE I+ YEJGEZ)
YEDGEI=YEDGE.
EDGE2=ELGE2+]
GOTC 6us
*ENDWHILE
FIND AREA FRGM LAST EDGE TO LIMIT2
Tuy ACLFF=LIMITZ=X{EUGEZ)+0ELTA
AREAZARLA+G.5*XDIFF*( YEDGEL+YLIMZ)
*ENDIF
*LNDIF
AREA=AS LGN¥AR EA
RETURN
END
RUUT INES xem% L 1 M L T 5 wwex
PURPOSE:

To FIND AND >TGKE THE LIMiIT> GF ANTEGRATION FOK
EACH LUADING BLGCLK OF EALH UNLT

INPUT VARIABLES:

MWE LUK CAPRCIIY UF BLOCKS LUALEUs IN MW
MBLGCK HUMBER OF BLUCKS TUO oL0aD

UNLT LOADANG ORDER OF UNLTS

G6LOCK LOaD NG GROER OF BLUCKS

EAVAILL EFFECTIVE AVALLABILLITY BY UNET
MONTH MUNTR UF STULDY

SYSLAP TUTaL SYSTeM CAPACITY IN MW

GUTPUT VAR IABLES:

LAS 34 0% 2
Ll 1460
UGGlasld
QUG L4G20
GOL 14630
OG0 14640
CLO1I465¢
GLGiadbu
Gl iae7o
CoLlaaB0
GOG 14690
GOC 14700
gLGievic
GO laTeu
Ciila730
CLLleial

LG aTse
CiGlaeTon
9&01&77“

%(6148?5
GG 14880
001489
CLu16SLC
VUL l4e9lo
GUulaGey
Cul1a930
Clulagay
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BATEONAL REGULATURY ReScARer xNSTilUiEy MaY 1979

LASY ReVISEUS:

}
i

|

L

LIMiTs

+

LebFT—rtaND INTEGLRATION LIMIT
REGHT~HaNDG INTEGRATION CiMil

IMiTa

G779

it

#
IV
it
1L
i
it
1
i
p
i
"

SUBROUT ANE LIMITSIMAWDLUK s UNET oNBLUCKp B LUCR o LIMI §heLIMILE,

LAVALIL sMUNTHSYS(CAF]
IMPLICIE INTEGER (A2
Rebhlh MABeUR{blloravalc({lueqadl
ANTeGeR %2 UNITE1)soblO0K{1)

REAL LIMLTA(IUCeS3 e LiMiTBliuowsd)siMigidmMda LYSUAP

iRlVIAL L LiMATA AWD LIMITE TL Zokl

ZERE LIMiTS ARt ASSUUiIATEL WiTh LUADING
BLOCKS TrtaT ARE LUMBINEL

oUW l=lgles

DU lu J=1s3
LiMITAlledl=u,
LiMITolled)=Ge
LiMi=us L

Ul 30 i=lamBLUCK

#IF AVALLABILITY MUY wiss Trehk OR teUan 10U Ziwe

IF(cAVALL(UNITLR s MUNTH e Lo o UL OTU 2w

CLwla95e
ULl layvsC
Wik 14970
Su a8
00 1499
LOLE5LCC
CLO1s01e
TS LA VY
vuvlisu3ds
Sl vad
VT LN
ST O LT
U lS T
vihelsLdu
uuGislgl
Gl iR il
cuwClstlv
Rl .5 DR
ww@lBi3e
LU0 istaec
LCQls1ss
Ll ib5i6l
SEE TN S Y B9
Lelitikg
Cueie 15190
G is o0
LS V) L O
el 15224
R O B T
[N R

£
RGN P I

B
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¢ *FTHEN GGE15260

LIMZ=LIMI+MWBLUOKL{L) S lbeTo
LIMITA(UNLRTIL) ;0L0CKERI)=LEM] GCGL5286
LIMITBIUNITOL) .BLOCK (3D I=L IM2 CCULSZ90
LiMl=11M2 UL 015300
SYSCAP=SYSCAP+MWBLUK(L} GUU1I53140

C #%pLSe SKIP UNITS WiTh ZERD AVAILABILITY Ll i532¢
34 CORTINUE GGG 15530
RETURN GUG15340

eND 0015350
R R N R T N R N R R R N I T O ST I S T ST A TS RS T T R s nT s s =T Q00 1536

L Gul 18374
£ ROUTINE: #EHBE L U S L O D FExx GLE15386¢
L GCG15390
L PURPOSE:S Cui15400
C TO CALCULATE Trhz LUGSS—UF~LUAD FROBABRILITY FOR THi GENERATING SYSTEMLULiIS4LL
¢ GG L5420
€ INPUT VARIABLESS GO0 L5450
£ ELDC ORDAINATES OF CalCULATEDL LUAD-PRUBABILITY CURYE 0L 15440
C DELTA STEP-SIZE FUR ThE X-AXIS 0L015450
C KAXIS ¥ALUES FUR LOAD—-PROBABILITY CUKVE ABSCISSAS QG 1546u
C ELbCeT NUMBER OF PUOINTS IN ARRAYS ELDC AND XAXKIS G U 156470
L NZFNTS NUMBLR UF NUON-ZERD ORDINATES iN pLDC GGC 1548 %
G UNLT LOADING UORODER UOF UNITS GOC1549¢
C ELOCK LOADING OGRDER OF BLOUKS L 25560
& MHBLOGK CaPACITY UF BLUCKS LOADEDs Ih MW GO0L1E51C
C chRYALL SFFeCTIve AVvALLABILITY BY UNLT Gekls5sz0
C NBLGCK NUMBEK OF BLUCKS TO LOAD T 15530
L« 3YSCAP FOTAL >YSTEM CAPACLITY IN MH Co015549
C MUNTR MUNTH UFr STULY QGL1555¢
C CURRnT i 1F (URRENT CCOLuUMN OF CRUIRATES ES IR Yixgl) LU is560
C & IF CURRENT COLUMN UF ORDINATES 15 In Y(%xe2) NS UL RS
C NEXT 1 IF NeXT COLUMN UF CRDINATES IS IN Y¥i%xy,1) UG 1558y
L 2 IF NeXT COLUMN UF CRUDINATES 1S IN Y(%*,2) GGoG15590
% GLO1564UT
{ QUTPUT vARLABLES: GLO15614
& (W1 LUSA OF LUAD PRUBABILITY (U < LOLP < 1} wrLllibecu
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LAS

ERBaL VarRlABLESS

whl Ul LGaUING LRUER ARRAY COLLAFSED BY SINGLE-puLJUK UNITS

sRlie RUMBER JF BalCas Im Thi ClieAPSeD UROER

oX ARKAY PUSITA0N WHERE SYSTUuM CAPALETY FALLS
INGeX uStu FOR BLaCR-LUDFING

sAPTS MAXAMUM NMUMEzK GF URLNATES TU Bo CALUULATGL

AVA I UNIT avaliabiezly

I ERBD BAXAMUA ABSLISSA FUR WHiILH Y 35 NOT ZcRC

TinNES Caenilc
ULAPS LilNvUL

HUK 2

NATEONAL RIGULATORY ROSuARCH tnhSTLTUlLy MAY 19§99

T REVISED: 1U/7v

SUBROUT Int WUSLULLEL TA o LUl o XAX IS EAVALL sMUNTHeBLLLK
UNITyMABLUKp NEBLUOCK g e SCPT o NZPRTSs L GLF s IYLCal,
UMLUADY

M ICIT INIEGLR {A-7)

REAL cAVALL LS. g4 2 s RAAIS{clLOUPT oMl CRULD s ML DL L 50 0)

REaL SYSCAF pLbUnF e XL KU DrLTAsFAVALL AMAN

RE&AL cnilC(clDCPTIsc)

JRNTEGERFZ UNAT il sl ELboUNCULILuu) s UNLGRULL)

iNLIlaLlit ParRaMefcks
LURKNT=

NEAT =¢
AwmaNz=XAaX13(1}

ulhe 1562¢
Cin 15640
Lolilbenl
Golilsass
JUG1567¢C
CLCIS56KG
SEL1E69 L
GIRTOC
LLL is571c
GUGl5TZw
CUC15730

Lliasiau

£

"j./ xS

Cu1STT0
S.uis78y
LOU I5T
CaCISELL
LuGlseet
G153 0
GO0 15841
LCCIBES5L
CUui5Eo.
Liew A0 8To
LOLLISESd
LUUIBEYU
LR O Set=dely
Gul1591L
VIV LT Vg
o L
vel lBuou
sLu iBYb

EIE K S 2
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COLLAPSE THE LUOAUING URDER

CALL COLAPS (MWBLUKyUNITyBLUCK yNBLUCK ¢ UNCOL s NEKL UL s MWLTL )
*iF SYSCAP is LE5S THAN XMIN
EF(eNOT o (SYSCAP oL £ XMINIIGUTO LG
#¥TnEN LUAC UEMANDS ARE NEVEER MET
LOLP=1.0
RE TURN

*FELSE
CALCULATE MAXIMUM NUMBER UF UORODLINATE PUANTS

MAXPTS=2+(SYSCAP~XMIN)/DELTA
K=
XNZERC=XAX15(NIPNTS)
K=K+
IFlNMUT- (K LENERKCOLFIGETL 3(
PAVAIL=EAVALL (URCGL (K ) o MUNTH)
IFGUNLOAGIURCOLIK ) D ok Gei) PAVAIL=1.4
#iF PAVALIL 15 LESS ThaN UR pQual TU ZERC
IF{aNUT o {PAVALL LT 2o uQAGL ) IGUTL 285
F¥FTHEN —= AINCREMERT K
6GOT0 24U
¥%ELSE ~— CalCULATE NEW CURVE
Calt ComMVULloL DU o XAXISoXMINSUELTASCURRAT ¢ KT,
MALOLIK ) s PFAVAIL s MAXPTS s ANZERD JELDCFT )
GO0 2u

END OF CONvLLUIIUNSS

CatlutAaTe LULP AL Tt CRUIRATE G THE rikAL LOAO-PRUBABILIETY

CURve AT AN ABS5CISSA OF SYSCAaP

o BT
oGl 15984
GUL LS990
(F17100 EoNEVI S
Gol ieilu

90016230

Wil 16240

30016250
CoC 16260
GCC162T70
Gul1628u
collez9u
GOC 16340
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3¢ BUXK=L+{3YSCAP=AMINI/UELTA G 16314
caPEELDC (B U SCURRNT )+ { oL U BUX+ L gLURRNT ) =B LuCiBUX g CURRNT D) woCledze

+ F{SYSCAP~XAXISLBOR)I/usL T A Vi L6330
COU 162460

CUMPARE URDINATLS ON Tre FaiNabL LUAD-DURATLUN CUuRkVe wWaTH Wi 16F50
THUSE CUOMPUTED AN GENCRGE Tl lesen
LG lezTy

K=R—L viud L38O
WRITE (63604 Louw lé3vu
FORMAT(® AFTek CoMVOLUTION OF UNIT %,13) oG iesuC
MAXP=MAXPT>—1ii Gl 16410
WRITE(SE s UM MELUCEIRK s CURRRT I s K=MAXP s MAXP TS ) uslle4daw
FORMATLLZFIvaT) Gluidasl
KETURN Con lbaey
END CuLibalSy
= == 22 == LTEE LUV Itab .
teaTu
ROUTikes: we%E L PP LU T #%x%x ot lest.
ClClea9i

PURPCGSE: DL lesul
Tu FPLUT Tl WUALG—PRUcABILITY CuRvo ULING muPT PUIRTS LulL i6nli
Lll1652¢C

INPUT VARIABDLEDS: A SR Y LACER
WO vai A=AK LS LUau vabLuxs Ll Les4L
PREE Y=aX id rruBAaciliTY VALUES el iessu
NUPT UMpeK UF  (NORN—ZLRUD) FUINTS Tu e Fuulio0 Cuuvlesol
MURNT MUONTA ub SToUY (i-14) vuwlb&ET0
Lycar YoAR UF sTuly Ll 628G
LuMPiNA LUMPANY NAME , PR AT AN
Falt LOGsCal UNLT ON wrz M PURNTS ake 1o by PLutTeu vouwlb bl
CLCibelrl

HUITES 2 Lde el
AUAPTE S FRIM AN CZariach woRIEON FUr TR pPobi il o Fibatias COMMISYSEIUNOUT IS
OF Cnl o LLvibba,

CEMC e OO
[FY]
[en

&
&

v e s T e " M b b i - S T " S

i
H
iH
]
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e eRaRs NN ol aEaNaNal ool aEal ol aRall ol o
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AUTHOR S Gl 1666¢
NATIONAL RIGULATORY RESEARCH InSTITUTE 0CCLEe6T
Goi 16680
LAST REVISEL: 14779 GOG1669L0
LuL 16700
R R R R R N R S A R R I N R S R T N R R R S TSR S SRR ST IR SRS SRR s sn s R s s e O IO T L
GGG 16720
SUBROUT ImE L PPLUTIFILELUDVAL JPRUOBsNUPT MUNTH I YEAR, GUUI6T73¢
+ COMPNAY) GuCle74ac
KREAL LODVALINUPT) +PROBINOPTI s HISS5) 4 COMFNA(R) QG I6T5¢C
DATA PLUSSTARZUASHBLANK/T+8,%%8 88,8 4/ GuLieTel
INTEGER MUNTHS{IZI/YJANS *FE L% *MAR®, *APK® s *MaY 'y FUUN?, GCO 16776
+ S ULt TAUG S B SEP P, LT e SOV Y, BLIEC Y/ GO0 Le78C
INTEGER FILE GOU 16790
g0 16300
H{LI=STAR U l6ELC
{55} =5TAR Cuti6B2¢
HE{S4) =B LANK gutlessy
WRITE(F 30 ) MUNTHS{MUNTH) s AYEAR, CUMPNA GuvlbEag
WRITE(FILE353(STAR1=4555} UeLle85¢
B 25 1l=1yNUPT Lol 168635
AN=PROB(LI}%E2 GUURGERTC
®IF #E LES: THAN 2 PUINTS %*%% GLL16884
IF{IRBL-2)GUTL 5 GOt 16894
*THEN LOL 16900
IN=} UL le%la

GUTG a5
¥LLsE LUL1693C
5 B0 16 J=dedi GLG 16940
1%+ H{32=0ASH : GOL1695C
15 CONT Inut GG 16%60
*ENDIF GGl 16970

R{IN®LI=FLUS A 0L 1e984
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N aN el RN el SR o R ol N R SR sh sl s o R e oW o

Id=kneg
IF iR Goab4lGlTU Za
G0 ci J=lNeS3

Vas Ml J) =BLANK

CUNTINUE
WRITE(FILE a5 ) {STARgd=L1s55}
RETURN
FORMATL R 1%/ // 53X % i ®oalis®e®,y1
- #® FUR %ptA4l}

FURMA T{4X s PLUAU g aXs PPROE® /aXy
FURMAT 2 Agr Tol gk KeFYeFeiXs5DAk)
FURMATI ZuXe 8541 )
P {0

+
35
i
45

RGUT Ince

FuURPCSE:
T FING Theo NoAl Aveluabic
The CUNoLiiliRs FOK
LAMBUA VALuL MULLT
AVasLADL L LURING

ot LOUAL o Al
THIS SECTIUN oF

sNPUT vaxl apliss
A¥A L s TRUL o
&FAL L;E. &
Lehicin
inDe X TaBlbt TG
BLULKRS S LOAUING—URDE=
RKUwW /i 1aBLE wbhoke Thi
LULUMN UF Taolts 10 uUsSt
T 5TulyY Pk idu

15 Av¥al
i3 MUY

afF UNET
1r UKL
NUNET S
Tabec
LAMBUA
FUINTR
Ll
MONT

wk

Het

WRATe (Fliceawl LUDVALLLIoPRUBTLI o(HUJDd=

] Mﬂ l’

Whjlh

Gbide LUALEDL ARE THaeT Tra

U inAT

e 81

LABL o
AVAILE

INGiICES
srakCh

ls

leRe55A1)

1S TU &t

Tl B LLR
[0 AN

tit

Ul AVALLe TABLE L LAMBEUDA
e SceRUHLD

BoiovaNG

554

LUARLUZU .

MusT 3=

CURBeSPONIING

LLADL PRUBABILLITY CLourvE®

LU 169Gy
Coviflun
Cew 370G
LuLltlev
MINLVE W RV
e iToad
Gl 1te5e
COUGiTub L
[T W AP £ 4
wul LTJ&L‘
SUU T LS Y
CITLI0G
G IT7110
L1714t
Cal 17130
CaC1TiGu
TLllTif
wELiTi6l
COVATRTG
Lol ldisyd
LoUiTivoe
vl 3700
GoLifZle
el ifteze
viewitlas
Lol lTeal
LhuaZes o
celidiel
Gu. FECTY
vieuliaol
ISV I o A
GuL 1T 20U
Ve 17238
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UuTrPuT
Uil
NEXT
POEN
ENTR

AUTHUR
RATI

LAST R

OO OCEAM O

" e e s e s

sug
imp
LoG
INT

PEG
MOR

nee e

J FT

P

VAR IaBLES:
o FRUze IF N MURE BLOCKS TU LUOK FOGR IN TaBLb
FALSE. IF MORL BLOCKS STILL UNLUADELD
oFALIe TO iNLICATL THAT Thid RUUTINc Was Caliwu
IR UPDATED ROW-LOCATIUON GF iThE CURRENT BLuULK
¥ vatue OF THo LAMBDA FOR THE URET

-
=

ONAL ReGULATUORY RoSEARCH INSTIIUTEe FEoRUARY 1979

EVISEO: LGATY

VUL 1700y
GOC L7340
LG iT3s5
COU1T360
L0017374
LG 1738
COC 17396
L0G 17400
QLU 174lu
ol iTaly
OLU1TA3 0
LG 1T64 0
CLCitasy

D D D D N

ROUTINL NXTSLK{AVALIL sNUNLTSTADLEs LAMBULAsPUINTRSUUNE
NEXToCOLENTRY ¢ MUNTHI

LICIT InTEGER {A-L)

ICAL Aavali {1)s00NE s XT

EGER*E LaMEDA(RLU12) e TABLo(iUUs3) o POINTIR

CESS UNTIL wi naVe FOUND Ak AVALLARLe BLOLK (R THERS ARZ NC
E BLUCKS TU ot BRUUGHT ON LINE

PUINTR=POINTR*1
LF (PUINTR.GT JNUNITSIGUTU 260
UNIT=TABLE (POINTR, CUL)
*1F A BLUCK 15 AVALLABLE
IF (1 oNUTAVATL LUNIT D) JURo (LAMBUA(UNIT oMONTH) Qo CII60TO 1560
*THEN ASSICGN ThHo LAMBDA varLlc
ENTRY =LAMBUA(UNIT ¢ MONTH)
GUTU «50
*ELSE TERMINATE ThiS BLUCK=TYPE BY ASSIGNING A HIGH VALUZ
ENTRY=9999

GUU1T47C
GUGLT480
Ol aT49d
1500
Ueglvsic
Oui17524
LT IT530
s0U1754¢
0GC 175540
Gus

COC1TS8C
000 1759¢
GO01760C
GLG1TEIG
GOC1TE2C
0CL1T630
OLG1T640
CiCiTe50
CU017660
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UUNE=TRUC e
C FENDIF

58 NEAT=FALSte

RETURN

t%u

RGUTINc:

PuhPUSES:

NdNL

HYGRUS

rYUNLT
PRUNLT
PRUNIT
Midiei T
Wi T
AUNIT
Suhitd
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YehKe
sSTep
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NPLTEP
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TO READ
SeCTION BELUW

N Thp PROGRAM PakaMoTERS OESCRIBEL AN iro OdibPUT

INPUT VARIavLEY

UUTPUT vaRaBLES:

eTRULe ibr nmYURG UNLT INFGRMATIUN I3 10 BE XKEAD

Lo GACAL UNIT FRuM #RICH To RLAU RYGRU OINERD
LOGaCar UNLIT FPROM wHLICH Tu Kbalr FOSSIL INFU
LOGICAL uNIT FRUM whilIChH [0 KEAD LUOAU-PROBABLILITY CUkvVe
LOGLCAL URET TU whaC TO sRETE MONTHLY REPOKT
L0GECAaL UlaT To wWHilhk TO £#R1ITE QUARTERLY Ro#PURT
LOGaLAL ONIT B0 wWhnilr TU wRiTe ANNUAL RePURT
LuGiCar UNIT To wWriChn §u ®RITLE FUbwe=uUskGE SUMMakyY
FirsT MOmTh OF siuDy

LASE MUNTH o STubY

FI#ST Year OF stuly

LAST YLaAR OF STuly

NuMprr UF BadSt UNIT LUGARDING STevbs

NUMBER Ur CYCLe UNLIT wousiING 5Tees

RUMBRERK UF Poasdon UNGT LLAUING Sicbas

LOMPANY iwaMs

SUGLTETy
UL 1768C
GO0 1TeYC
GLOITTUC

GCCLTT1C

=== LG 17720

CUCITES G
CLULl¥i4ac
LLli?7750
vui 17760
$CO1777%

hls\‘l?‘*‘f&
V‘. N },?"‘f}p
Bluifdou
Gogide s
[SERNRS Y N T
Glbe LT E9G
LoC 1T20C
o 1’?1\

IS0 I K0 I
[HUSE Y A ST
ué\l’%%w
[ S SR
NEEITS 1T g4
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UITHDR:
MATIONAL REGULATURY RESEARCH INSTITuT:

18779

GOC 18020
CUCIBL3G
GG ig&,fﬁw

Dy ey Y,
i . B
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o]
pee]
8
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gl
[
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&
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SUBRUOUT EN: RDOPARMIHYORUSsriYUNIT 4 PFUNIT,
POUNLT MURIT OUNLIT s AUNLET o 2UNL T,
BMUNTRLMONTHZ YEARL s YEARZGNBSTEP 5
NOSTEP oNPSTEP (LOMPNA NHSTEP,TITLED

F &

EMPLICLIT ENFEGER (a-L)

LOGICAL nYDROS
{EAL COMPNAlal TEILE( 2]

[

IN=4
oUT=6
NHETEP=1
HYUNLT=11
PFUNET=12
PEUNLT=13

FhEs STYpYy—-FitiLe =¥Fs

Y e

WRITEWULUT s 2%ui0
READUING3GOG) T1ITtLE

ke (UMPANY 'S5 mAME %%

aR el el

WRITE(QUT 26040

& Fal3e
CLieldisd
guoligisc
OUGlRLGSD
WROEBL T
Goelslae
greiseve
CLOIBZL
Gullazl e
COCIRZ20
¢ PEE3L
IBZ4
CREZS G
gutlazeu
Ul 18270
Lo igeae
LLulegsl
UL 18O
CUVIB3LG
GLELESZ20
Cul 18330
LUGLIBEZGT
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Coe

e o e Oe o

Lo e

alalaE Ol ale

REAUL i 27GC) CumMPia
*x& STuouY—PERIGT »%x%
WARITE(QUT vl
ReADl AN *) MORTHI
RRITE(UuT ¢220G)
REAULINs*} Yrakl
WRITe (GUT o2 il
REau{ INg*x)} MONTHZ
ARITo {uuTe2aGul}
KEALl iNs#+p YLARZ

¥%&E HYDRG-UnIT SW1T(H %%

KEAD(iINg ¥} HYDRKRU>
*¥%% LUADIAG STers %%

WRITE(OUT o2l

ReAulIg ) RodSTePeNCoTodk WS TP

#ewx QUITPUT rite uNIT NUMBLR #¥%=+

WRITo{UuEszsial
REAUCIN*JS5uUNTH

ik RePURT-wWRITAING UPTiUNg %3%

wrITTEN
JE2URLY SUARTERLY AND ANNUAL RePUKRTS
F=>URLY akiNUAL RoebPURT AND FustL —USelk
4z>uNLY A MuNTHLY Pusi-USAGE

1=>ALL kiPukTs ARL

WhITTEN
S5UMMARY ARE
13 WRITTEN

WRaTTi
SUMMERY

v 18350
vow 18364

Vol LER9C
witlbaud
OO iEall
“lwdbadl
CuizlB843u
CLG 1844
Lot liaby
OL lEaE G
e 18470
UCU1B4B G
Guvlbagy
DU IESGC
vullislo
ciLlibhec
el bBS30
GLGlESL40
WL l18E50
GG IEnel:
SLUAbRT
Ul ltSEy
Ly RES9L
LG leect
GLUIBELC
Wil tBely
CLUlRES .
LU lboael
(L igebe
W 1h s } Biol
Vet lsery
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G0

LG

1l

Let
130
el
20
Z304
calis
2504

26860
2T
£8C
L9060
EYIIH

O e el e ST
T T R N L I N S S N S T s I T S T T R s s AN s ST RS DS I TSR T s e s

C

MURLET su

QUNIT=0

AUNLIT=U

WRAITE(QUT g2500)
READ(IN.%)} GPTION
IF(UPTICHNE-1}GLTL 24

MUNIT=SUnET

QUNLIT=SUNIT

AUNLIT=SuUNLT

IF{OPTIONNE.2)GOTU 104G

QUNIT=SUNLT

AUuRIT=5uslT

IF{OPTIUNGNEL3IGUTU L1¢

AUNLIT=SuNiT

IF(OPTIGNGE T s e GRUPTIUN T «}STLP

RETURN

FORMATI ®LARE iritRE nYDRO UNITS 2 (T OR F) °}

FURMAT{ *EENTER FIRST Moo ui- STUDY (L-12) ¢}
FORMAT( ®GENTR LASE MUONTR UF STulY (1-12) %}
FORMAT{ eLENTER FIRIT YEAR OF STuly 9}

FORMATO e6eNTER LAaST YiEaR OF STubDy e}

FURMAT LERTER v LUAUING STEPYS FUOR BASE: LYCLby & PEAKY®)
FORMATL sEREPORT OPTIGN 2 (4i-3)%/6X,%) ALL RePORTS®/
+ 6K ®2 QUARTERLY ANU ANNUAL REPURTSE®/
+ 6Ky 3 ANNUAL REPORT AND MUNTHLY FUkRL SUMMARY®/
+ k%4 MUsTHLY FUFL SUMMARY (NLY®)

FORMATISEENTER CUMPANY NaME ®)

FORMAT{ BAa4)

FORMAT( *&ENTER FILE NuMBek FOR GUTPUT REPUORTS®)
FORMATIPEENTER TrHL STUDY Tilfuoe)

FORMAT( 2GA%G )

END

GOl L8Gdu
Lo 1lE69 0
COn 18700
Ul 18716
CuUlg72u
GOGLET30
gL 1874
COGLETS .
UaLlsrsg
QCGIETTC
GOCIBTRC
SLORETIG
CLa 188CO
GU01881C
GUU I8820
QU IBE30
GGG iBEs
GLuUlBESC
SUGL8ES L
G0 lE8 7L
CGLULEBBE
GGG iE89C
GUGlESSE
LG igsta
Ll 18920
U, BER3E
Lo legag
Ulhn 1850
0OGig960
. BT L
Gl 1898
CCuleEage
GLL 19¢ o0
IV R BT
Gublsicu
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el eE RN el aN e el sl aN el aNaNaNaN all R ool ol ol oW oI SV SR e

RUUuTINe: #exx R D PR U B *%%%

PURPUSES
FO ReaD Tre LOAD #rOBaBLLATY DaATa SUPPLILD BY THE (COMPANY ANU F0
CALCULAT . Tro LUAD VALUES roK bACR aRNPUT VALUE.

INPUT VARIAGLLS:
PBUNIT LOGICAL UNIT FRUOM wWHiILKR TU Kb AU THre LUAU-PRUOBABILITY UATA
HRS4P HOURS IN ¢ACH PeR1Gu CUuVERLED
LoNMU ENERKGY GoNLRATION IN BALH FcRLOD

CuTPuT VvARLAELES:
LUDVAL A—AK1S L ULAD VaLOLS
PRUB Y—&X 1S5 PRUB ¥aLucS
NOPT MUMDER UF DATA PUOINTS
BASE BASE LUAD FOR palh PeRIUD
FoAR Prak LUAU FUR il PLRIVD
SELTA LA VALUE JeCwkEMINT
IFLAG G 1F CURKVL WAS READ FRUM PEUNIT
& IF Cukvo WAS NOT ON UNIT PBUNLE

TN B
THE PRJGRAM WELL ©NU ADNURMalLY Ir AN ENo-GF-fFlLc I3
cauludNTERED PREMATUKELY .

s Tnuk s
NATLUNAL HRobLULATUOxY RESEERCH INSTITUTw

LAST ReViscu:  se/79

(R LG
GUu 94
GO0 1G¢5y
OB LYo
Lul 19474
u.islge
UL 1%09a
CUuIgisu
Culbi9ilc

GuGleiz.e

vhG 1913y
o 19840
QLT1visy
wiLi%ibu
SUC i9YTU
G 1918y
eLil1giov
LV IS 200
Luwlvilic
GUUIRFZL
SO 1923G
G 19740
VOUIFes
bun 195260
LUl 1907
wol 49 75L
Ll I9rel
[ AT
Tl 1931w
CLGi93d o

RS L - 518

vosib i SR
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G LRGZLLBG
€ puTrul VAR {ABLES: GO0 L0050
C Jd3UML SUARTZRLY TOTaLs BY UNLITSe BY COLUMNS:  L-FUEL COSTSs CULZC a0
€ Z-THERMAL ENERGYs 3t LECTRIC GENERATIUN LOLLG
& TTHRHAL TuTar TOERMAL ENtRLY FOR THES MONTH G 1290
C UOG2LL30
L AUTHORS CLlzulad
C NATIONAL ReGULATORY KESEARCH INSTITUTL GQG2ULs6
C CUGZuie
C LAST ReViSti: 1w/79 cul2e17¢
C :
{:::;;32:::; R RS T N R T R R S S S SN I T e E TR S ST TS o TR S AT TS T R TSR
C
SUBROUTINE R PRTILI{POGENFLPBTUCLT +ABTUCT sHEAT sENRGEZAVAL L,
+ GLKCAPHRSIPaYEAR s MUNTH e NUNAT S UNAME s CUMPNA
+ FILEEAVAIL gUNAITsPRIFUL o UNSERVY o SYSCAPUNLUAD Lue
+ CSUMLe TITLELAMUAL LAMDAZ,LAMDBAZ, SYSENG, Chu2i2au
+ TTHRML) Cug 2Gz25¢
C ala 2B L6 ¢
IMPLICIT IRVEGER (A-Z) Cei 20270
C 2L28e
LOGICAL AVAIL(LIGG) L.Lh2el
REAL JSUMI{I0G,30,5YSunNGl{12) GGU2u3ut
Real PGENFC(1ULs12)ePBTUCTILIGU12)sABTUCT LSl ) 40203100
REAL nEATI{luUed o EAVAILIIUU, 3o ENRGEZ(LUG, 4) sHRSIPF(EZ]D CUU 2320
INTEGER UNAMLIS5:10u) GGG 20336
INTEGeR %2 URITOIOC) s PRAFULILLG) s UNLLAGELGU) SOG 20340
INTEGER®Z2 LAMUAL(aulUe 12 LAMDAZ(ILUs1Z e LAMDASI1ILU12Z) GULZL35¢
C GGG U360
aRTEGEZR MONTHI{Lel F2JANY ' Fb® o PMARS 5 PAPRY s TMAY T ® JUNS®, LG SG3Tu

+ CSUL® 5 PAUGT 3 PSEP T, 80C T, PNGVE, *DLCt/ LI 20380
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sEalale

Se

REAL UNSERVIAZI»SYSCAP(I2 e TITLEC Ul o BuRCAP(LCU1443)
ReAl UELsCsAVHCAT g THRMAL s CAPFACAVRUEL oWFCUST

REAL UPAVLLUMPNA(E I« PRIMRY 9 wLFULL

REAL TUTMW TELEC s e RU TTHRML s TFUELs TUTENGgnYELEC

INTEGER LUTYP(4a) 7PUASE e,y 5CYLL "y "PLAK®,, *HYDR®/

INTEGER Futel ) ZPCOhL s BNUCL s LUy PHULL By *NGAS Y,
EGASGY B HRYURY/

IF(FILE«EQakd Gull BY

BRITEC(FLLEs S99 (TE3TLulldol=ledl)

ARITE(FLiLEsdlou  J(CUMPRALL )2 1=1 81 oMUNT RS (MuRT ) s YR AR

WRITe(FiLzsidilu}

WREITeE(F AL 1240}

FGIMI=SYSCAPEIMUNT HI
TELEL=SYSerGt MUNTR)
HYE Lt(.':U eie
LIRO=G G
TTHRML=we G
TrUEL=0 e«
INGEX=1L
xURTIL  #*+#% wi AR. THROGGH ALL Tho UNITL *%%
A=UNIT(InuEX)
#IF ¥ UNIT WAD AvAlLABL . ¥¥x%
IF{NJTcAVALLIK ) JoUTO 9w

FHax UPRATING AVAILABLITLY %%
UPAVL=lUueFLAVAL L IR s MUNTH)

i" {ubavbebiiatio | REEN FERNC TN

*THEN

Fe¥ LabLubalt welGhitl rucht LUST

PRIMRY=FOEAFCAK o MURTH]
WHRCLS TR IMRY*PEBE GO I (K s MUNTH )+

b {ia~PRIMRYIFLEFTULT(ReMUNTH)

Vel sUd%e
GLC 204Ut
GLLZLail
GUC étacu
GO e us3l

LOT el Y
wil2eTud
Gl el
Uo.20iZ2u
vogdui3.
vel duTal
LulbouTdy
whavevleld
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%% CALCULATE TOTAL THoRMAL cNoRGY BY UNLIS

THREMAL=HEAT (K4}
TTrRMi=TTHRML+THKMAL
QEUMI{K 2 =uSUMLIIR: 2+ THRMAL

s CalCULATE TUTAL FULL CUST ==2%
WCFUEL=THRMAL*FWFLOSTRL -5
TrUcl=TrutL+WlFUEL

GSUMI{RK silmwaUMa s i+ FLEL

#e% CalLOLATE AVERAGE FULL L0587 =%%
UitaeC=cNRGEc{K,41)

AVFUEL=U.

AVHEAT =L,

IFlubLeleiT el =30G0Tu 120
AVFUBL= 100G WO FUEL /UL L

#%% FTUTAL cbleCTRiIC &%%

FF(UNLGADIK ) eEQ o9l HYpis(CsHYcbeCrUELEC
JEUME{K e 3)=uSUMI(R 3 4UELEC

¥E% AVERAGE HEAT RAaTr *¥%¥
AVHEAT=1Cu. «F THRMAL/UELEC

ek CaPACLITY FALTOR *x%

oL 2LT0
GGO 2G8LU
CUC2uBle
cuGzceay
CeLzea3e
oCozinav
00026850
a0 ey
GLUZeETU
GoQzeeEU
GGG LL890
00l 20900
GLe2e9lc
C00Le920
LU0 20939
J0G 20940
Gud 20950
g0Ceu26y
dOL 20970
Gl 98
Ul ZU994
tlusliut
UeLzZivie
Lot 2iu2e
GUCZ1U3C
GuC21Gac
GOLr1usSy

wbidlvéw
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CAPFAL= LU U FUCLECALULAKCAP I K s MUNT tig 212 HRSLF (MUNTH) )
#a% WKITE fre KLSULTS »#x%

IFlFiLlE sbiau ) GUTIC «ul
WRITo{Flazeadw M lUNAMElLl sk ) pa=1g Shoral YPLUMLGALIKE)
FULLAPRAFULIK) ) s AVFUE L WCFUE Ly THiRMAL e
GELEC o AVREA T LAFFALCs OFAVE ¢ BLKULAP(K MONTHs 3 )y
HFCUST gLAMUGAL IR g MUNT R )y
LAMUAC K gMONTH) g aMUA S (K MUNT )
LiGTu 4V
IFtFiltolweblvull oLl
*ELSE
AR ATl PaibosdobU P {UnAMEl 1oKbopi=lesY ) e b T YPLUNLUGALIK]E ),
FUL e e RIVUCIRK) Vo2 RO £ RuUeli KUs IPAVL eBLRCAPIRK gMUNT iy 23
FENJIF
INUc X= i NuEX+ ]
IFCINGE ot el TS )GUET 1LL
IFiFlil e te WIGUTL Su.
®ENDUMNT Lo

e (OoMPUle Tre TUTALS

avHcAT= v ae X imRML/{icie{-nYc L)
CaPrAl=ivde Tl e AUTUIMAaRBROEPIMUNGTH) )
AvEuE L= lGive® IR R LA (T L EC-HY ZLEL]
WFCOS T e ubx{Truco /TTHRMLY

FTUTENGE UNSEeRV IMIkIHI+ T C

Fx¥ WRIT: ot Fubals

Cuv 7w
Lo 2huY s
S B EHE
GUw2ille
LLLZllec
el aedian
Gl dlla
LU Ziabe
wldeiloo
CLEZTIE 7
Cis( gl lgx
vielbal ol

NEEIRS T DR
Lhuelsid
vub T34
VISP F LI
LU0l 36 L
PRI S I

TR Taid.
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960
939

L2GU

s aEeRalalala NN e

HRITEIFLabolaut) AVFUELsTFUEL o TTHRML TELEL s AVHEAT

ka2

CAPFAC s TOTHMW,wFCUST
WRITe{FILES 156GL) UNSERVIMONTHI]

WRITE(FatLEs 26Ut TOTENG

RETURN )
FORMAT(®1%//5X, *THE VIRGINIA STATE COKPORATIGN COMMISSIONesSe/
* 5X ¢ ®PRODUCTION LUST SIMULATION (PCS) MUDEL*//

* 5K 85TUDY TiTikE: #,20A%//7)

FORMAT(22XeBa4/7/ 4uXs *cXAPrlTel UNIT UGPERATING®

CHARALTERISTICS DUKING®/ S5TXeA3:%:%515)

FORMAT( ®0®932Xs "AVERAGE TOTAL® 43X "OPERATING®y 1GK, *WEIGHTED®

+/35Xs "FUEL  FUEL  THERMAL ELECTRIC  *,
+PAVERAGE CAPACLITY AVAIL- UNIT BVERAGE® 3 TXy "LAMDAS®)
FORMAT(® ®,21X, *LGAD FUEL  COST  COST ENERGY  GENERATIUN
+°HEAT RATE FACTOR ABiLITY CAPACITY FUEL COUST HL 30 FL®/
+ SXpPUNLET NAME®:8Xs *TYPE TYPE (S/MWH) ($00GL)  (MMBTU) ¢ 46X,
+5(MAR}  (BTU/KWH)  (PLT) (PCT) (Ma}  (CTS/MMBTUI®/)
FORMAT(® % 584y iXoRapiXoAdyiXoF5.29iXgFTelyZXsF9aUg2XsFGa
+ Up 4XpFbabiy ZXoFSels4XoF5olyIXsFles4XsFba2y3X9314)

FURMATL® ®95absiXeAby2XeA4s2X 95K IXsFTaleZXoFTe Ly 2XsFTFaty

+ 4K 3 6K9 2K 35K94XsF50193Ks FTat)

FORMAT (P00 STGTALSY 927X oF 5.2 9 bXoFTaisZ(2ZX9FTauils

+ 4R 9FEely 2A9F5eis 2KsFTals4heFB2)

FORMAT( " —%, SUNSERVED &NLRGY (MWHD® 92X g Flu )

FURMAT(® ®,®FUTAL ENERGY REQUIKED (MWH)®5:XsF1040)

ROUTINES

PURPUSE:

%% R E P R T 2 %%kx

TO WRITE A& RocPURT THAT SUMMAKIZES THE SYSTEM PARAMETERS

BY Fuki TYP: AND oOnNIT LOAOING TYPLs;

Al 50y TO ROLL QUARTERLY

TUTALS BY FUzbk TyPe AND LOADING TYPEL INTO GSUMZ AND QSUM3
KESPELTIVELY.

T w e B PR
GOGZ1390
Ul Zl4ui
GOG 214l
UL 21420
66021430
& ELG&(
245G
LU0 2146
LubZlaTy

GLUZ1560
00GZi51¢0

G0C21534
L002154¢
GCu21550
GL0 21560
QLU 21576

CUGz1580
GLLz159¢

CLe21600
L00Zi6l0
00021620
¢0021634
GLG 21640

OUL2166u
00621670
50u21660
CLGereve
CU02i700
voG21T1u
GUG21724
GLUZ1T30
GUCZ1740
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INPUT VARTAGLESS

»¥SsCaP
Poalk
LOLP
HRSIP
UNSERY
PCGENFC
PBTUCT
agTuCi
rRIFUL
ALTRUL
MUONTH
FIiLk
cNRGEL

HeAT

NUNETS
AdAli

CUMPNS
YEAKR
| Tk ML
UNTYPC
KH4IN

¥aTeM CArFALLTY iN Mds BY BMUATH

EY¥SieM FrAK LUGAUS [ MWe BY MUNTH

LOSS-0F-Ldau PECoABILITYy BY MUNTH

HUURS Im & STULY MOnTH

GRS Kl ENEKeY IN MWhe oY MUNTH

FRACTION OF ENcHRGY GUNERATLD &Y PRIMARY Fuclby BY ®MIUNTH
LUST GF PRIMARY FuUzbke iN CoNTL/MEGA-CI U

CuUST Ur ALTERNATEL rUELs IN (EATL/MEGA-BTU
PRIMARY FUEBL TYPE FUK UNIT

ALTERKATE fFoure TYFE FUR UNIT

MONT H OF STulY

UG OaL UNIT T whiChn REFdakT 1S Tu to WRITTLN
eNeRGY GoNeRAaTel By UNITIe BY CLULUMNG: I=FiR3T 2L0CKs
2=5tCUND BLUCRKRs 3-THIRD BolCry a=-TUraL FOR UNIT
THEKMAL oHRERGY REQUIREMENTS BY ulRiTSy bY (OLUMrS:
i=riRST BLOUKy £-SECONL BLUOUKs 3-THIRD 200UlKe
4-FUuTaL FuR UNIT

RUMHEER UOr WeiITs 1IN STuuy

«FhUTa IF UNLT WAS AVAsLABLEL

«FALSE. aF UNIT wasS KCT avalikoic

NAME U LUMP ARY

Yham UF STUY

Tulae TrohkMao oNoROY FUR THIS #MUNTH

LUAD NG TYPE LF UNIT

BASE Lual IN Mw

JuTrul VAR JAabLo s

MSUMZ
DalMe

w 3UM

MUNIHLY FecCTRIC ANU LUGST TUGEALS BY Futt 1Yet
GUBKTERLY THERMAL, sttCTIRiCy ANU Cust TuTALSs BY
Fuct TYbPi

WUARITERKLY frmohkEals tLECTRICs Ane LuLi 1JTALS BY
LLauveixG Tyke

Uﬁféi?i@
vivditeo
GOELTTE
CuliciT8e
ULUZ1T9l
wul £E8CE
Lullcl Bl
vl 324
ELEBC
s .25
Jluclésd
L1864

Suwi 2191
v el vel

[PAN i e

JE94h
<1454
sl eitee
NIV B

wluelvBu

'

Vit Jb L
Wid Ll e D
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AUTHOR:
MATIONAL REGULATORY RESEARCH INSTITUIL

LAST ReViSEL:s 14779

SUBKOGUT INE HEPRTZISYSCAP,PEAKLULP HRSIP UNSERY e
+ POENFLPEBTUCT s ABTUCT o PRIFUL s ALTFUL s MUNTH,
+ FILEsncAT sERRGE2yRUNITS s AVALL s LOMPRA,
& VEARsUNTYPE s XM INoMOSUMZ s GSUMZp USUMB s SYSENG o TTHRML)

IMPLACIT UINTEGER (A-Z)

Rehl ENRGEZ{100,4 ) COMPNACE) sHEAT(LOG s 4

ReAt SYSCAP(LZ) oPrAK(LZR sl OLPI12) sHRSIPILZD sUNSERVIELZ)
REAL POENFCIILw il s PBTUCTILLGs22D8BTUCT (1 ulel2)

REAL MSUMZ(1Z91l1e3sQSUMZ{1U3),Q0SUMBI4:3),S5Y5ENG(12Z)
INTEGERFZ PRAFULI GG A LTFUL (L o UNTYPRELZGG)

LUGACAL avAILtlund

REAL THRATEsAVCUSTIIO) s TAVUST e TFLUST(L U s PART

ReAl FRACE- o TTHRML BLLECsFCUSToHRATE( aud

REAL CPBTU(Z) o TreMALC T U ELECTE0) ¢RESERV,LPRELs LUDFAC
KealL TOTENGoCAPFACy XMIN

INTEGoR MUONTRS{1z)s TYPELZ)FUEL(Llu)

#x% I N I T 1 AL 1 2 E %%

e R ok o

DATA FUEL Z7"CUALT O NUCL® g PLUTL g BHUIL ¥ 5 NGAS Y,
& QG‘ASO'QQHY&R""‘Q, "‘ ‘/

DATA MUNTHS F9JANT *FeB%, MAR g PAPKR® s "MAY®, PUUN",
+ 'JOL"‘AUG'Q’S&P"‘&CT."NGV"‘Q:L‘/
INFEGER LOADTP(4) /°BASE®8CYUL 8 PraK®s ' nYDRY/

. . - dric L et O e D S e S e APt e 8 e e i O v et e i e s i W G e SN M SR, S oD G e e S AR WAL M S SEE e . e e 70 N WO ety e STV,
T T T T e G, e T o s oo e, e S . oy D s on s W v e on o G e Ty i o, e G e T i G o Chon. o L W/ e G G AL T S S S e e o S o e e 5 M G o e e o e e

[FRVA N o VR BV
ULEZ209y
GOBEZ1ILU
Wei221ls
auozz1zo
0002213C

2=5.022 144

0022154
$22160

GOL 22190
00022200

QLE22210

GG0Ze280
Yl 22290
o0 z2300
GLU 22210

GLuZéiac
Ul 22350
UGG 22356¢
00022373

COszZ2390
(I L
Guuz2zalu

C0G22620
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coe

Lk

410
pgeRe;

TELEC=S¥SchGIMUNIH}
FLLET=0.0

.{H&AY E=vei

Jid LGU FLTYPe=ae7
SLECHIFLTYPL J2u s
THRMALIFLTIYPE )5 we
TFCOSTERLTIYPZ )= 0o

gl Iu ¥3d CALCOLATED CUST Fuk Al uRITS *%%
00 Bou KumieohuniTs
TFCNDOT e {avaTl e tKu ) ) IGUTe 500
IVYPEL L )=PRAFULIKUD
TYPoclZ2h=aliFUL{RUJ
FRACEII=PLIRFUIRUs MURTH)
FRACEZ)I=1a~FRALL{L]
CrBT el l) =Pl (KuMUNTRH)
CPoTU(2)=2BTULTIRU sMuNTM]
DO 4uil Fubli=igc
PART=FRaCLFUELS ]
FLTIYPZ=TYPe{FUELS D

#%% (holK FUK INVALID Fuclh Tvbp #%x
IFdFrLTYP e lTes eUReFLITPLa Gl TIGUTL 4
Fwk THORMAL oNCRGY *%&

TRERMALIFLIYPE 2 innMal {FLTYRET+
reAT (KU 4% Paki

% rLECTRIL ENchbY %%

el lFLTYPo ) =EL oL (FLTY PE 4L nGE L (K4 ) %PART

%% wWillbnTou Fuch CUST %%

FFLOSTURLTYFL )= i FCUSTrLTYPEI+PARTFLPETULFUELS#HEAT (KU ¢
*1ot=5

CONT iNve
CusTINuL

Luliadbdu
L2840
Glhudeadbu
LLLZZabu
LCOC 47D
ok 2Zat L
LOULcaSy
LuG 22500

Gl zeéss L
LiLZZ560
GLGodhT o

VOl I 2584

LeGa2eui
e P B
Lwn 226240
a3
CLb2ébau
Ll ectde
wulbedtbu

‘pzen

Lives b
euwlidd Ty
UL.edF1L
GuG2Zize
i Z2T T3
Ol L Tel
L2 50
wOue2ion
COCZETTO
vivze iy
e & TR
w..cedl

vl ed 240
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%% WRITL PARAMETERS BY FUEL TYPE %%

IF (FIctoEwaCIGUTU 51w

WRITE(FILElGuU ) MUNTHS(MUNTHI sYEAR CUMPNA
WRITE(FILLE,2LGU)

ARITEFILE 12400}

CALCULATE: TOTALS FUR COSTSy, GENcRATIONSe ETC.

514 DO 600U FLTYPL=1,.7
IF(ELECEFLTYPE o lED.UIGOTLU 6GU
IFEFLTYPE.LG.TIGOTT 550
FCUST=FCUST+TFCUSTIFLTYPE]
ARATE(FLTYPL=iCUO. ¥ TIRMAL (FLTYFE) FELEC(FLTYPE)
AVCUSTI(FLTYPE)=1008.#TFCOSTIFLTYPE) ZELECIFLTYPE )
IFEFLLEGTu)
+WRETE(FELE 2200) FUEBLIFLIYPL ) s THRMALI(FLYIVYPE)JELEC(FLTYPE)
* TFCUSTOFLTYPE ) o riRATEIFLTYPE ) AVCUSTIFLTYPE)
526 CSUMZFLTYPE s L)=USUMA{FLTYPL g2 )+ THRMAL(FLTVYPED
QSUMZ(FLTYPL 22 I=QSUMZ(FLTYPL 2+l CUFLTYPT)
QSUMZIFLTYPEs3)=HSUMILFLTYPEs 33+ TFLUSTIFLTYPL]
MSUMZIMONTH FLTYPE L IsELECIFLTYPE)
MSUMZ (MONTHs FLTYPE«2)=TFCUSTIFLTYPL)
MSUMZ IMONT He FLIYPE o3 I=AVCUST(FLIYPL )
&du  CUNTINUE
THRATES 1 Guu*TTHRMLAZ(TELEC-ELEC(T))
TAVOS T= LU FFCOS e A{TELEC-EL (7))

GubZ2830
GO 22840
GLG 22858
G0 Z286¢
DULZZETE
GuG 2880
Quli22890
GG 22900
LAL 22916
GO0 22920
GGl 22930
Gl zZev4l
CLL 22950
Cotz2ea60
QUG 2297y
CLQ w80
uQG22994L
GuG 2300y
LGOL 2301y
UUL 23624
LU 23030
LUl 23054
CLG i3l 6eu
GLUZL3ETU
CeO 23680

GOU231006
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MSUMZAMURNTHe a9 2P =TLLEC
MOUMZ MUNTH 1L 2 =FCGLT
MOSUMe IMUNTH s L L3 =TAVEST
iF{F it el GLTL TLS
WRITL{FilocedbuuwlFUCLIT ol ¥}

¥ux% CALLUeAT:

%% RpdbehVe

FeSERVELobe BU IS YO LAPIMONTHI-FLAR{MURTR I/ PEARIMUNT ) )
2¥¥ LUAL #ALITLK %%

LUDFAC= bube Fl o Lo Lr U RV IMARTE) 3/ (PLAKIMUNTHI* k2 AP {MUNTHY )
CAPFAC= s G ¥l e LEC/ZESYSCAPIMUNTRI®Ah 1P IMONT R )

F¥% DaAYS/PoRlou

S¥STeM LOAD PARAMEILRS %*%X%

MARGIN ¥%%

KivlaBlodly *»xx*

GPREL=0LCLPIMORTIMIFARS IFPIMUNT NI/ 2% on

WRETE(F LD g L3CLY
WRITE(F ILEy bl )
WRITE(FiLngilon)
WRITe(FILLslawil)

ReZbRu

ol

Tiu Jd=igals

IGLGTYNND

YAkaibBLES FUOK

e oow

el ldr=Uois
PFCUsTlal=dau
CUNTANUZ

SUMMAT LUN

Fy

LADL NG

P ML s TELEL o F L UST o mFAT e TAVL 51

FYb o

vube3lla
Celedido
Liwe 213U
Ll eBRiau
levdaibe
Lowedied
G EB LTS
e 3180

© ez 19

v dAodu
L3l
slhze3zdad
wLUL3 530
Colzoga]
Ll esdse
Vel B 60
CLLZBETO
L2328y
VUUZBEYL
G0 3500
Ul en3lv
Wil eodzu
Viuw o330
Lk e3Ial

Ll edzby

wvvedail
LhudB34al
OO OYETAR

Juvliesasi
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CALCULATE COS5TS FOR ALL UNITS

DO 80U Ku=iL NUNITS
IF(NUT-AVAIL(KUIIGUTO SCGo
LOTYPE=UNTYPE(KU}
IF(LDTYPELT21.0RLOTYPE.GT o4} GUTD BLO
FRAC (L )=PGENFL KU MONTH]
FRAC(Z)=1—~FRAC{IL}
CPBTU(Ll=PBTULT(KusMUNTH]
CPBTU(Z) =ABTUCTIKU s MUNTH])

ELECTRIC GENERATIGN
ELECELDTYPE) =ELECLLDTYPCI +ENRGEZIKU 54 )
IF (LDTYPr.EQ.4)uUTO 8LU
CALLULATE TOTALS FUR EACH TYPc UF UNIT
THERMAL
THRMAL(LDIYPE)=THRMAL(LUTYPEI+HEAT KU 4}
FuelL CUST

TFCOSI(LOTYPEI=TFCOST(LDTYPEI+(CPBIULL)®IFRAC (1) ¥
+ HEATIKUp4)* Lo E~US )+ {CPETULZIRFRACIZ) *HEAT (KU 4)*1ebE~001)
CONTINUC

CALCULATE neAT RATe AND AVERAaGE Fukl CUGST

SO B5G LOTYPE=L.4

IF (ELECULDTYFE et eue IGUTT 854

IF(LDTYPE.EQa.4)GLTO 8O
HRATE(LDTYPE )= 100U *THRMAL (LDTYPE) ZeceClLOTYPL)
AVCOSTILDTYPE) =Luvle ¥ TFLOST(LOTYPEN /L C{LDT YPE)

BUG LS u
wlU 23450
GUR 23460
GUOZ34T0
¢O0Z348C
BLG22490
GLL 235006
UG 2351 ¢
COL2382¢
CLGZ23530
CO0Z3540

gL 2355C
pac 51 31

{23570
CGL 23580
U 235940
GOO 23600
RETYCT.Y R
FJOL 23620
GO 23630
GGG 23640
GULZ3650
GO 2A660

G367y

LG 23750
LUl a37io
COL2ZAT2U

COC3TTC
G378
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IF{FItbeTav)
+ WRIT e Frlirgacid) LUALTPILSEYP o b VHRMALOLOTYPE Y s LEC(LOEYRE S
+ FECUMTLUT Yy Pedenmkale lLueTYPr b AVLLLTLLUTYSE )
sl GSUMBEILUT P gl i=WwauM3{iLoTYPL 1+ THREMALLLLUTYPLE)
GOUMGBELOTYPL 2 i=WUSUMEILDTYPLgc 2oL ot UTYPL)
WIUMBLLOTYP L o3 =0uasuM3(LOTYPE S B+ TrCGATELLTYP L)
#5030 CONTInNuC

IF NJ PRINTANG kS REJULRD Dy db TUrN

PF(FILE «EQe LILLTL $0U

SUL 2390
wR1Te HYSRD LoNgRkATION LOL23%1v
GOG 23920

Wl ATE{FiLEys 26wl LUADTFlalclil{4)

PRANT TUTALS

WRITEGrItes 230 ) TTHRML pTobuCoFCUST e TnATEs TAVT ST
wRKITE SYSTEM LUOAD HARAMLTLRS

BRRITeirFILlog i8Sy}
WRITE(FTIetsl4we ) SYSCAPIMUNINH]) oAk {MUNTHY s AMIn osnr SLRY,
+ 1o CoLAPFAC g QUFBC LLEPIMUNTH JpuPKEL sunSERVIMONER)

WRATE SYSToM GENenpTEON PARAMITLRS

#RITel{rilosi9iu)

WREITE(F e scuwul YEHKML

AR ITo{FIlececatuld Toixl

wWRiTe{Friteyoedwd HCUST

Wh A TE (Favied3lnl UNSERVIMUONT M)

TOTLNG=TE Lol +UNSoRV{MUNT ) il Zale

WRIFEEF o paoal) TUToRC Gl cat3de
Gud  RETURN CLuloalad

s T OE




24,

LAV A YR W e

L w2k F O K MaTSsS #%% 24164
(" GUG 26T 4
FOU0  FORMATI '1®%,a3,%% 15,8 PRUJECTLD GENERATIUHN AND %, COCZai84
+ S Bl USE HAUMMARY®/® FUR B.8A4 /7 ' SYSTEM o GLLZ24I9¢

+ EPARAMETERS BY FUEL TYPre®) GUUZ42G0

100l FURMAT{®U® 9SS YSTEM PARAMETERS BY LGaU TYPEz ?) GLG24210
116w FOURMAT(® 8/ (5Xe% THEKRMAL ELECTRILF; 10X ® AVERAGE ¥y O Uz4e22E
% & AVERAGLY/15Xs ¥ LNERGY ENERGY FUEL CUST %, GLC 24230

+ ¢ HEAT RATE Cust ey { 24240

+ 5%, % (MMoalu) {MWH} (800U} (STU/KdH} ¥ GCLZ24250

+ E{$ /M) B} G..CZ4260

lziu FORMATI® ®38XaAdg I3 {3 XeFllcellpIheFTale5XkeFhacl) Gl e TU
I3Ge FORMATIE & oMo *TUTALS Yo 2l sFlUalod 3 eF luaul) 33X FTo s aClz4280
& S5XgFBes} GGG 24290

L350 FORMAT(® 87/7% SYSTEM LOAD PARAMETERSz® s/ Gui24300
+ A BSYSTEM PEAK BAS:z ReStRvr GENZKATLD %, GUUZ&210

L4 SCAPACLTY LOAD GENLRATLION UNSERVEDL®/ : GLOZ&324

+ X2 CAPALITY LUAU LOAD MARGIN ENERGY 84 Gl 24330

E & FACTUR +HACTOR RELIABILITY eNERLY P/ CLLda360

+ GX 8 (MK ) (W} (MW} {PCT} (Mwri ) ® e CUL 4350

+ 8 (FCT ) {FCT) {(PRCGEBI(LDAP) (MW ® ) (GO 24360

lad FURMATI Y Po6Xe3lltaus2h)orSelecXeFllelelXeFSels SR ZAATU
+ 3&,?5.1,3X,Fba4,2X,F5.Z,2X.F?.b) GGG 26388

L19Gu FORMAT(® o/ 5YSTuM GIENERATIUN PARAMETEKS: '/} QGG 749
ri FURMAT(® TUTAL THoRMAL SNLRGY (MMBTIUR® s X FiuaUl LOGC L 44u0
L FORMAT(® TOTAL tLECTRICAL GENERATIUN (MaH)® 2Ks FLCo3) U0 2441 U
Z2eve  FUORMAT(® TUTAL FuEL LUST (HLAGIY s X FL L (1) W.idaa2i
Z3x6 FORMAT(® TUTAL URSERVED LENERGY (M) ® o2 X Fluoii) GGG 24436
2atie FORMAT(® TCOTa« ohNoRGY REQUIERED ({MWH ]} g heFi00) Ut ladsu
c6UG FORMATI THA A9 i Thotriais) QLG 24450
END GOt 24460
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SLO24%GU
PURPUSES wlozhSie
{0 wWRilc & REPURT OF THD fXPeCVED UNIT UPFRATING UrAaRaCTERISIICS i cGRZ2T
G A JuaKToRLY anND Ak AnnUAL BASES Yo w33
O Zabey
INPUT VARIABLESS O 2GES
SUME BY LCUOLUMNG:  TLIeL rlUch CUSTe tubCTTRAC AND TribrRMAL G Zatby
ENERGY GENERATIUN UL ZaesTe
wlF L 0sT WELIGHToU—AVERAGE FutL (UoaTy IN LenlsS/MiA-bTU i cabdy
AvFUEL AVERAGE Fuboe COSTs 1w DULLARS/MHnR wOuEaEG G
AdhLAT AvcRAGE HEal RAT. CUlcabuu
LAPFAC CapallTYy FACLTUR
START START AN MUNTH OF fePURT FiridD ek
BLKLAP LUMULATI Ve BLUCK CAFACITLcS FUR talrn Jiiie 1IN MdA G iab3y
HRA 1P HOUR S ja STulY PERIUD Vil zabsl
YeaR YearR UF STUDY w9t Se
MONTH MUkTm JF STuay £33
WUNLITS NUME B OF UNBTS IR STuly
UiNAME NAMES UF GENERATAING uUNiTx
LUMPNA LOMELNY mAML ;
ribe LOGLCAL UNIT TU wmior KEPORT 1S U0 Ho «RifToh Lwdbdidul
LAVALL bFFELTive AVAILABELTY v . oeeafll
Uil LU AL ING URUok UF ONLTS vulb o 4T Zu
PRIFUL FRIMARY FUEL TYPL VEUeATAD
UL U AD LA sl TYRL OF uba T CLlbreTa
TeTico STUUY UcSCRIPTIUN Lobceu s
HYSCAP SYatem CaPARCITY 1w Me B Ve b TbOu
GNZERY UNSERY el ENERGY ifv MWh weliadil
vevcaido
GUTPUT VvaRlAbiLLESS LU e ry
Tobku LUMLLATAVE oeNeraTICA BN Mwn CLCZé ey
TEHRML CUMULAalLVe IhokMar <INEFGY il MEGA-B iU wows4bia
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C AUTHGR: 0G0 2483C
C NATIUNAL KcGULATORY RESEARCH INSTITUTE CCO 24840
C CoGeaEsSD
C LAST RiVistD: 1L/79 CLU 2486¢
C Gl oalTy
B e R T W P Y
L CLi24890
SUBRUOUT INE RePRISIBLKLAPSHRIIP s YEARySTART oMONTHNUNITS s UNAME Odu
+ CUMPNAs FALESscAVAIL, UNLIT s PRIFUL UNSERV
b UNLUAUDe SUML o TiTL o Teli( s TETHRML; SYSULAP)
C :
IMPLACLT INTEGER (A-L) Lal24%40
c | 6oL 24950
INTEGER UNAME(S5,ivu) 0004560
INTEGLR % UNETORUUGD oPRIFULERCTU I g UNLUAD(RLL) J.vzaviy
€ Wl 2498w
INTEGER MUNTHOS(L1L) /PJANT,PF LB, "MARYy "APKR® , MAY® 4 P JUNS, Cuv 2699C
+ BSUL Ty PAUGS s PSEP P BUCT® 9 *NOV e, "0 8/ GLUZ5GLT
IRTEGeR LuTYP(4) /PBASE®, "CYCL®s "PEAK® s SHYURS/ LeGz5elu
INTEGER FUELIT) FPCUAL o PNUC LT PL0IL" s "HL 1L ®5 ®NGAD Y, LG ES020
* TGAS0® , SHYDK®/ vuZ5U3e
ReEal SUML{LICG3stAVAILIEGLs12)onRSIP (1) LU0 5ubv
REAL AVHEAT sCAPFACAVIUEL sr CUSToHYELEC,ZERD BTV T
REAL COMPNa(3loTITLE( 20D sSYSLAPLLZ) 2UNSERVILIL)s BeKLAP(LGUslde 3] vlzsLew
REAL OPavieCaAPPLRs Tl ECsTTHRML s TFULLy FUTENG Clu 2507w
ReEAL CAPAVL s SUMHRSy CAPPRUSUNENGY s UNCAY SUtzael8e
C Couegsi9a
Ir(FIiEotWa GRGDTU 10 CLCasliuv
C Ll eh5i i
" WRITE REPORT HEADENGS GiweSl2a
C GUwibildc

WRITE(FALE 9990 (TATLE(TI)s1=1s20) COG 25140




LL=)

sRaluNa

kakeks

ARITE(FILLgdueMICURPRALL el Lo} s MORTHS(STARE b YEAR MUNTHS
+ {MUNTREY L AR

AR ITc{Fiuce it

WRITE(Fiteglaonad

Il TlaL lit VAHIAGBLEY

e HYtebeCmwal
ZeRL =Uew
CAPPEKTLe b
TeELEC=GLC
TTHRML=u O
TFUEL=0 au
INDEX=1
SUMRRS= et
UNENMGY= e w

CALLULATe Frb TOTaL nCUKS id Trt PERIOL aNu Thi UNSERVED ONERGY

DU S0 MU=START s MUNTH
SUMHRS = SUMRRS erirSTF {MUuMNTH])
UNCNGY =UNEARGYTUNSLERY {MONTA)
PFISYSLAPEINMOUNT R col e LAPPER ) CAPPER=AY LULAP (MUNTR
Gw CUKRTINGG
Iuu  K=UNITUINDEAD
CAPAYL=LL U
CAFPRU=L o w

Carlubmic Tre AvaliaAdILITY anNuv [ab men bl The UNIT SURING
Tk rokilu

SO dte ML=START MUNTH
CAPAVL=C arAvi+(EaVALL IR MU KO aPIMUIRBLRKLaF K M3 ) )
LAPPRUSLAPPRUSTBLKLAP (R MU 3 I ¥hiksiP {HLE )
lue  Comitlinuc

dJued 25 154G
Gl eslisal
GOGZELTO
COL2518¢
LCGos 19
Uu(gﬁxJG
ZJ&X‘.*
ttuc%(Zu

Ub#aﬁ?}uﬁw

Vi € g,bs.‘k'w
GLLZ525¢
Lubzs26u

[

CulieB2T
CCCeB280
LLUEZG e
CCUe5a00
-ub45 | RV

ung)Sﬂ‘
LS 3I5 L
G obzel
wulie S3TC

Wl & 8w
LG eBall
RO T B
L 254
Lwv e S a3
ToveSahin
Vo cBast
GOl eBabu
LeL256T
G548y
vitue Sav

wLlicBE0U
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CALCULAT: wWelbnToD FUEL COSTUWFLOSTYs AVERAGE FUrL COAT
{avFUc Ll s AVERAGE hiAT RATE(AVHEAT)s CAPALLITY FACTUR(CAPFAC),

&

L o
+

CPAVL =lGu*%CAPAVL/CAPPRU
UNCAP=C APPRU/ SUMHRS
IF (OPAWL.LE-GeUIGOTL 3t

ND THE TOTaLS

RFCUST=UaU
FF(SUMILEKgZ ba bl o U dGUTU 1u3
WFLUST= o S SUME I o L B/SUME(Kg2)
GUTO 1G4

TTHRMe= TIHRML+SOMAIK, 2 )
TFUEL=TFRuUEL+5UMI{Ke 1}
AVFUEL=1lu G 23uUMIIK L D /75UMEIK g3 )
TELeC=TELcC+S5UMI{K3)

AVEREAT= 1L 33UMI{Ke 2 B /SUMALIK g3}

IF(ui0AD(IK e tloa ) HYLLEC=MYoLEL+SUMIIK:S)
CAFPFACT 10 v FSUMIIKy 3} /7 EUNCAPRSUMHRS )

IFIFALE T o Ol WRITEAFLLE 23U  PIUNAMEL L s KD 9a=2 o5 b o LDTYPIUNLIADIK] )
FUcLIPRIFULIR) ) sAVFUCZL s (SUMLIK eI
121930 ,AVREAT;CAPFAC JUPAVLs UNCAP,WHCUST

GOTL 4uu

EFFILE a GT U WRETEAFLLE 21350 {UNAMELT oKD 9 3= e S) oL BTYPLUNLOADIK] ],

0G0 25510
0025524
COuZ553¢
00025545
£0025555
050556
GGG 25570
GGU 25580
U3B25590
000 25600
Uiv25610
06025620
CG02563¢C
0G0 25040
G0 25650
CG025660
oCa5eTT
LEO 2568 ¢
GOU2565C

GUGZ25T73L
LLGZ25T4C
kG255 0
GLLe5T6G
Ll 25TTG
C.2578¢
cLb 5T
GLuZs80LC
GOl i581u
wug 582D
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IrlInsoXor o wbNITISIGETIL v g
IrdFitt et IGUTL SUL

CaLCulLAafTe TUTAL AVERAGZS

AVHEAT=0 wee® TTHRM /(T L-HY Lt L}
CAFFAC= f e b TELEL/ZICAPFLER®=S UMIKY )

Aviuci=sluvwe® TrdbL/{ToLrL ¥ b} GGl 285924

W CUST=hocloxlibun /T inkbol hu(ingk
TLTeNb=uRENGY+TRLEC : qu

wkile TOTALS ahNu oNoKGY PARAMLOTLRS

WRATE(Faibsadov) AVFULLsTFUcLpTitiMLe TcboleavViiomiy ke
+ CAPFAL guaPFEhawWHCUET Gl cS99 o

AR ITE R il g 4946 ) URLNGY G dbvil
Wil iriteeslouwd TUTENG vol S ul o
ReTukn viueblon
FORMA T ® 49/ /5K, ®int VIRKGLINEA 37871t (UKPURATIOGH {(CMMILSIUN®ESE/ Ll éeiisg
+ 5Xe *PRODUL TGN LUST SaMULATLON (FLY) MoU_LYZ/ Gy e bindes
ka SR TSTULY TalLE: Eszvha/s/srl) wikitebL 50
FurMaT{4zKebhars/sl 4uXe "o XPoCTiu Ulhad GPRrekeT]InG® wwZbUb
+ 9 LHARALILRASTILS UURKINGY/ SsRsule¥egtgliigt —= B p3,0,8,14]) RSP Y I
FURMATI® L% 3 Ky *AVERAGE TUTALS ga 2R PUPLEKAT ANG Y9yl A Wb T 5RTE Vo 26030
+ /38 Ke PR UL Foto et kMa L cLbE CTRiaL Y Lw J6v.
+iayieRabt (LarACLalY Avail- ulNi AvERAGZ ¥} i et 1Ll
FURMATI Y o, 3 X *Lsu  tulo LG8 1 conT ENCRGY GaRLRAT sONULC Jel 1l
+ B, 0Hent wKATL FALTUR  AplbITY CAaraCiTY FULL CUsT %/ 4aAs R S A
+BUNIT Nade®eaAs, tTYREE  TYro ( 5/7MWh} (3u0L) (mmu?u)',cX, Vidweb 130
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FORMA
ol

ROUTENE:S

PURPOSES

FORMATE®
UsaXoF Galig £X4F

FQR%A?%E 95&#51& AQQZXQR4QEXf5X9:R,F? kaX;F?:@;ZXngeﬁf

FURMAT( ®-%,

TURLE,

P e Shbe 1 ghlhe I XeAbel KeF B ol e 3K et Toals 3XeF9.0gdX9FTFoe

CeloudebholedKeFTeoligaXeFEa}

Ei&?ﬁL&‘pZ?XgFﬁadgngfg lgngF weligd XeFT alis

L gFboligReFBaleliheFTolioaXeF a2}

TE® By

PUNSERVED ENERGY
BTUTAL ENERGY REGUIRED (MWHI®,Z2AeFluoud

(MWH % 2Ky FLULC)

s e e e i A T e e G S M S e fib s e o e e Dy Y G G WA Wk O e b ik B G e Al M e we s A b s e S i S e G M et DU Gk e e s ST e e A M e S TR W ey aaer
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TO WRITE A KREFORT SUMMARIZING GeNERATION AND Fucl USAGE 8Y FUEL
IYPr AND LDADiENG T¥YPE ON & QUARTERLY ANU ANNUAL BA31S.

INPUT VARLIABLESS

UNSERY
STarT
MOMTH
Fite
SuMZ
SuUM3
LUMPNA
YEAR
Tewtd
FTTHRML
guTeuT v
FLOST
TAWCST
UNCHNGY

AUTHOR:

UnSERVED

FIRST

ENERGY BY MUNTH
MUNTH OF STuuY PERIGU

FENAL MuNTH UF STUDY PERIGD
LUGACAL UNET TU wWHICH KePUORT IS TU bBr WRITTEN
THERMALe ELcCTRIL, AND COST TUTALS BY FUEL TYeL

THERMAL

ELECTRECy AND COST TUTALS bY LUADING TYPE

CUMPANY NAME
YEAR OF STuDY

TGTAL
TdTaL

ARIABLES S
TuTaw
TCTaL
TGTAL

GENERATIUN IN Mwn
THERMAL coNERGY IN MEGA-BTU

FUBL COST IN ThOuSanuS OF UGLLARS
AvERAGE FURL CUST IN DULLAKS/MuHH
UMSERVeD EMERGYs IN MWh

RATIONAL REGUL ATORY REsbak(CH INSTITUTE

&&gcbifg
e 6188
s 103 Y
GG 6200

fLZR0
2622 G
ﬁd@EﬁEBﬁ
COC 26 240
OO 2E625¢
GG 6260
GOUZ6ZTU
628
6&0L6£9€
GOU 26300
E31¢
Lacze3z2i
OGG &3340
SuULZ634L
GUb 6350
&QG(&&&E

- g £

L‘ bL&“?&

Gl 26400
GO0 zé641 0
QQUL&&EZH
&J\Cb#éb

Gul 264060
CRGc6aTO
COU2643¢
GLUZ6494
wlleb5GE




C wluleslu
C LALT ReVISES:  Iw/ Ty wl2es2 G
¢ ol 26530
¢
{

SUBRUDUTENTD KoPRT@{(LTART oMUNT rgUNSER vp LUMPNA 3 SGMLs SUMS s YEAR,FILE

* Te o ECo TTHRML o FCUST o TAVE ST 5 UNEMGY )

IMPLECET siTiGle fa-i) Giw et
C GO0 iEBGT
Keae LUMPNAle s UNSERVILS ) sSUMEL L3S UM (4sa)s il ceele
+ TrRATE ¢ vCOST o TACCST o AT L FLUST GuB 2662 3
+ TELbLg ETHRML TUTENG s UNENGY Gull 26630
ITRIcGER Fubt (10} Z%LUAL P NGLL S "L U L %t rval ®s *NGAS Ll ie6a.
+ ELAESb fYRE, 8 B, 8 6.8 sy Cu2665u
TRTIGER MunTrS (12) Z70JaN% % efi®y PMAR T L Bali ¥, Ty ¥ o ® 5unT, v 666U
+ ‘JUL'Q'&GE‘}‘SE?",'U{,T"'NUV','GLLEI CLUEBETL
IMTEGLR LlauTPl+) Z'BASET ' (YL %9 P AR Sy *YLRY/ G0 668
C Lhiigb o9
L #%% I N o T 1 A L 1 4 t *%% cebzeiun
C YUt Tl
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+

<+
50

FLLST=Ueb

TrkaTe=de
UNE&RG YT ve
iFlrliboul@e I LUTD cuw

ARATC(ratbs 3GCC ) MONTRHS{SETAR 6 )5 Y Ay
MONTASEMUNTH) s YT AK y CUMPRA

WRITe{r sLEgadais}
WRITE(FILE g o200}

b LALLULATE ANw wiiTt PARAMLETLAR: ON Tre BHASES UF Foco TYPO

G 5uu FulYEERlso

IF{SUMItFLIYPLsZdabbed o JOUUTL Suw
AVLOST=ae . CadSUMZIFLIYPeo 0 B/SUAIRLTY Py}
FRATL= 1w o@LUMIUFLTIYPE 2 ) /7SUML{FLTYPLs

FLUST=r s teSUMLlFLTYPESS S

IF{riifebTau hwRaTEAF Lo w0 FULLIFLTYPE b,
(SUMZH'L!’YP‘:;.H.i‘—x,:‘)),dRATL,AVL‘GS]

CuNTinNua

CLhzetel
vOL A6 Ts0
gulz6T4ix
Lot el G
Wb Esfe Y
LludleTT
wul 2678w
ol et TY G
RS 5. 2V V
wiloce 2% .
WL leE3C
L. JEeBG
wvoeGES Y
IS g 5 E <
Lo Jeddu
SLLUfec8a
GLL BTy

L ShYUU

06




¢8-J

C
e WRITE HAYDRO GENERATIUON
C
IFIFILE-.GT-OIWRITEAFELE 2500 FUEL({T7) s SUMZ2{T,2)
¢
C LCALLCULATE AND WRITE TOTALS
C
THRATE= L GLU*TIHRML/Z(TELEC-SUMZ(T,2))
TAVEST= 1000 #FLOSTAUTELEL-SUMZ T2} )
IFIFILE<EWaGICUTU 616
WRITE(FILE130u) TIHRML, TeicCeFCUSTsTHRATE,TAVCST
WRITE(FILE,1001)
WRITE(FILE, £10C0G)
WRATE(FiLiby 12C0)
C
C CALLCULATE AVERAGES AND WRITE PARAMETERS B8Y LUADING TYPE
C
Ul 600 LUTYPE=L1.3
IF(SUMBILDTYPL s2lencalolGUTO 60L
AVCOST=1000. ¥ SUMBILDTYPE:3)/SUMIILDTYPESZ )
HRATE=10GU0.*SUM3(LOTYPEs k3 /SUMB(LDTYPE,2)
WRETE(FILELRZUL) LOADTPILOTYPC ) (SUMBILUTYPE 1)
660  CONTINUL
C
- WRITE HYDRU GENERATIUN
C

WRETE(FEILE 2500 ) LUOAUTPI4}s3UM3({442)

0L 26910
CUGzb920

GOLZ6950
vl 269040
GOUz6978
CLOZ6960
G L26990
LUL27400
QUG ZTLLT
GoazTLZG
GOLZTL3G
GUOZTo40
COG2T45¢
GOL 270610
COGZTLTG
QGLZTUBS
Cob2Tlgd

COGZTLEC
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c
L 8
c
610
700
c

C
C

126GL
3w

WRITE(F itEgioucl TEHRMLo Tt CoFCUSToTHKAT Ly TAVL ST

FoTAL UNSERVZU «¥ERGY rUR 4nE PekRlgD

LU 700 MU=STARTMONTH

UNINGY=UNENGY *LANSERVIMONTHY

CONTINUL
IFiFiLE o e wiGLTD 200

WRETe SYSTiM TOTALS

TOTENG=TzicCeUNINGY
WRATE(Fiecs 29GG)
WRITE(FELco 200GG) TTHRML
WRETE(FELEL 23500 ThELcC
WRITc(r lasgaliud FCUST
ARITc (FilEs 2346 ) UNENGY
#RITE(rilao24Ci ) TGIENG
R Tuki

*%% F O RM a4 T 5 %%

FURPATI 5% 83 9%9%5i59 % —— ®9a39%5%,15%,°% PRUUELT D GoMNcRATION ANU

4 s FFrUCL USE SUMMARY®/® Fidk ®,BA4 //
SLARAMETIRS EY FUEL TYPec®)

@

B 5¥iTem %y

FURMAT(®2u®,®SYSTEM PakariTexs oY LCAU TYFez®)
FLrRmATI® o/ 315Xs°% THEKMAL

.4 & AVekAGE® /15K ® ENZRLY
€ ¢ wEal Ralt (RIEN Ry

+ i5K,° (MMpTuld

k4

s{s/Muit1h ®)

(44}

§3oCisd

ELcCTRIC®106Xs® HYERAGE %y
ERERGY

FUEL CCaT%,
(o TU/KWH] &g

FauMati® ®,0hehdgifes3{3hetriteile3heF ol oSRheFSel b
FURMATE® ®,6R % TLIALS s dlsFitovgd(3deF il g2 XoFTaly

+ 5ReF5.20

COGLTigL
CLleTeut
Lol 2Pl
Ciweleed
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cCCzizae
GudTZ5u
Gu. cTl0u
ColieTe7s
QCUZT28¢
GuG 2290
LuG 273860
0027514
LLLcT32%
CLEZT33
O 273446
LL.28350
el 7360
LCLIT3TY
Co02%¥3ci
LU0 Zt39%
GOC 27400
L Gt &S B
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G.GETa5
SRty P TH
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190 FORMATE® */% SYSTEM GENERATION PARAMETERS:Z'/) GLe2T530

Zulu FURMAT({® TOTAL THERMAL LCNERGY (MMETU) " 92X FILU) LeG 27540
Z100 FUuRMAT(® TOTAL ELbCTRICAL GENCRATION (MWhl® gcXeFila0) LCLUZTESC
22U«  FORMAT(® TOTAL FUelL COSY (30 0GB 92X FIGLUD COL 27560
23G¢ FURMAT(® TUTAL UNSERVED ENERGY (MW} ® g Xy FiliaU) . 6275Te
240, FORMAT(® TUTAL ENERGY REWUIKED {Midn) ® 52X, F1Go0) GOL2T5EG
2500 FORMAT{TXeh4eiTXgF1Gal) GUL 7590

END CAL2T6LU
L R N S I T T T I N T TR R T C R R N R R S S ST SRS S S s T s o T s R as S s s sl s TEL DO
¢ UGG 2T62¢
{ ROUTINE: FE K B P R T 5 k%% Gl T30
L oG 2764¢
£ PURPUSE: GLozT65¢C
C TO WRITc A RoPuRT SUMMARIZING MUNTHLY FUEL USAGE. GU027660
L UuG2T6 10
L INPUT VARIABLES: : GL 27680
C UNSERY URSERVEL oNERGY BY MUNTns IN MWH GLGZ2T69¢
o UNERGY TOTAL JNSERVED ENCRGYs Il MwhH COG2YTae
L MONTHL FIRST MONTH OF STuuY PekIGD GUGZTTIL
C MUNTH FINAL MunTn OF STuDY PeRlds LULLTTZh
C Fite LOGILaL UNIT TO WhICH REPORT 1S TL BL WRATVTEN Q27756
L HouM2 MONTHLY ELECTRIC AND COST TOTALS BY Fukl TYP: HLE2T T4
C AdUML ANNUAL THERMAL, bBLcCTRECs ANU COZT TOTALS BY FUcL TYPE EFT5 4
€ CUMPHRA COMPANY NAME CL2TT6 0
€ YEAK YEAR OF STULY TG
C TeLeC TUTAL GoNoRATION IN MuWn sl cTTHG
" FLO5T TOPaAL FLEL CGST IN KILU ULULLARS ULCZTTIL
L TAVCST RATLU OF TUTAL FutL COST TU TUTAL GENERATiUNg IN $/MwWn GUTZTel
c cTele
C AUTHOR: lGetead
C NAT IONAL RcGULATORY RESEARLH INSTITUTEs CLTILBER 1979 GG ZT83¢
c 6CG2T840
{ 2o r s E R s S T TS R R NS T RS S S AT L SR S AR N IR R I T s sz sma sz s ma sz 2= U 2TES L
C GUGLTE6 G
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duw

Luish

LS ASUMz s TELE LQFCUS]"AVC T gUNSTRKY s UNENGY )
RKeasl COMPRATL) oMSUM2l sl bornluMalite3) e RN I3 oUNSERVEILZ S
INTLGeR Pueel T3/ CUAL e PRNUCL Yo *LUIL %y UL ® g P NGANO s S GASU ; ERY DR ¥/
JNTEGER MDNIHJ(&jb/’JﬁV LTI 2l 9 TMAK s TAFR T 8MAaY 8, % JUIN By
* PULL %R RALL RS ESER F,00 (T SgemuV g8 (0 B,8T_ Tt/
ERTEGER FLIYP‘L‘,yFsLL‘QYFﬂV
vATA RLINE/L3¥C ./
WRATEAF 40 g b B IMURTASIMUNTHL I YZS AR gMUNTHS{MUATHE oY SAR g LULMPRNA ¢

&

+

SUBRUUT ANz RoPRISIMONT I MUNTHe YEAR gUCLMPNAFILE sMEUMe

FMUNTHS L) s IsMUNTHLAsMONTHI s MUNTAML LS )

WK18z eENCROLY GobhLRAToDe Fuch CUST, aND LUzT Pow

FOR EaCr FUEL TYPE

U0 Zow FLIYPL=he7

IFLASUMAIFLTYPL g Dot e da POLTL LG

UNLIT oNegRGY

ARLIE(F ALk LIVAMFucbirL IYPr b o IMOULHME (oo P T YP 31 s E=MUNT L s MONT i

ASUMZIFiLTYPR )

Wi iL&raLt‘.plgh;"MSUﬂ(_( ir"s.s fpn_véls f=MUNiri g MAUN B} gAgy‘%“?" TY#Po gj}u'

Jb UG s=MURTHE sMUNTH

RLAINE(TI = lulve MMl o FLTYP Ly d ) /ZMSUM Ll sbiTYPusl)
RUANE (L 3=00 0 oF2 oMo ire TYPE 33 Z7ASUMSLFLIYP Ly )
aKiétitiLLg11;3)(h£1%L(1991-¥UN1nxg MUMIrl R IML L3}
LonTinUe

#R iTE Tidals aLRESS ruce 1YPLs
AR ITetFincpiae i BAMOUM el ioddesld o l=mUNTRLeMUNTR) TELEC

WRLITelrsbbelowc i {MoUMZl o il Za g iVl isMUNTHEe FCUST
whoailn {FLL"’-.Q;x;-»ﬁl(ydu?‘f;z‘i1;:.9;5}giZEUNTHEfML}f\}h}QTh‘\/{;.‘:i

[VECIEY . I AW
L L ETEE
L zZTev
[CHRTYY £ IVEP
SO0cT%iv
HSES L VAT
CUL £ TH3G
Cul L EYa
o5 "Oé Tqb o
Col ZTS6 L
GETE G
e F9BL

Yo' ad

GCOZIS90

T8 He S E) RY
Vi, 2BUZL

Lol ZBCay
GO eBusn
wiid aébhé’

voede8ued
vawcBLiYu
CUL28140
JhuZEl2u
Ll dbadu
G B Ea
CL.2815¢
LeLzcdlou
THIVI B I A
Cube B Io s
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UNIT PFUNLIT. THE OPERATIGN CHARACTERESTILS ARE READ AND >TORED FURLLIZB52U
EACH MONTH UF THE STUDY. ALSC The UNET CAPACLIY AVAILABLE TO THE CO028530

C #R1TE URSERVLED ENERGY CLozBZ00
c LoG28210
WRITE(FILE 130 M {UNSERVIL o 1=MUNTHI ¢ MUNTH ) UNENGY Ll zBz28
C CCOZEZ30
" WRATE TOTAL OF GENERATCLD AND UNSEKVED ENZRGY CLUOZEZ4T
¢ GUGZBZ50
U0 30y 1=MUNTHI HMORTH GG ZEBZBLC
36+ RUOINE(LII=MSUMZULI:11e1 +UNSLRVET) CCCEB2T6
RUINECLZI=T2LcC+UNENGY LOUZBZBL
WRITEAFILEL ISOZIURLINE(L ) o i=MOUNTHI  MONTH) RLEINE(L3) SGG2829G
RETUKN Lol 2BELG
C LG 8310
C FURMATS GLLZE3ZG
C wGhZ833¢8
BOUL FORMAT(®4%,83:%%315,% — P3A3,0,8,155,°% MUNTHLY Fubl USAGELS®, chG 28340
+ ® SUMMARKY®/® FOR *,8A4//15Ke13(5XsA4)) GU2s
1101 FURMATL/® ®PgAa/® ENERGY {(OGWHI®13(-3PF%.0101)
1102 FORMAT ® O COST  IKILUS)®,13F%.G)
liu3d FUORMAT( 8 COST  ($/MRH)® 3 13FF .2}
120F FORMAT(//% fulals FOR Fuclb:z9/s® GeNcRATLL®
+ /8 ENcRGY (GwH) % L3(-3PF9=())
1381 FUORMAT( 7% UNSERVEUS® R
* 7® ENERGY (GWH1' s 15(~3PFYeU1)]} QLU 28420
13C2 FORMATO #° TOTAL® GUOZES3 G
+ A ENEKRGY (CWFI®y L3 (-3PFSeu1l}] L oudbast
chNb GLOZ845C
Pt p b R § ik e B P GBS F A B BB P B T P B o 5 B Y P B YR e 3 R o P p PG P F T =:":€-€:“2&4ﬁ;"
C GGL2B4TY
C ROUTINES edkdk Yy N I F U S %*%x%% G 28484
L GLozBage
L PURPOSE: CuG2850u
C TO KecAD THe RULLEAR- AND FOLSIL-FUELEU UNITS® JATA FRUM LOGICAL SOLZ8%1
[
C
C

COMPANY 15 CALLULATEU. CLu2B540




JASN

N R e e aN e o R ol oW W ek ol o N R o Wl N W SN RN Sl e N N N iR ok al sk

Gl ZB55

INFUL VAKRIABLCSS Valiel g

BFUGNLT Lhvitan UNET FROM ariCh UniT INFUORMATION IS KEau celzesTy

LT AR FUUR =D IG 1T STuLtY-Yrak G rena

NaSTepP uMbeR GF LOAUDING STEPS FON BASE UNLTS Clu 28595

sLSTe b MUMBER UF LOADAING SToPS Fol CYCWING ONITS LU BELU

NPLTEP MUMB 2K GF LUAUING SToPS FUR PRAKING uNETS CULZEBL O

Wi fEE2w

CUTPUT vaRIabBLES: CLG e B3

AUPAVL AnNUEsL URIT PrULJCTION AVALILABILITY el zLead

CAPLST LAPITAL LOST Uk ONLT 1N ULLLARS PeR INSTALLED KW LlL ZELS G

V5L CONG UNIT NUMEBER ASSIOGNEL BY y5CC Cul s8E8L

UNAME UNLT NaM: v W CBETG

FRAURWN FRALUTIUN Jr ULndT OWhbty BY COMPANY Ll lBelu

unTY#e THE CLASSIFICATEULN OF Tro UNIT: Llv eBb9G

1-STEAM FURSILe «=30uaM NULLLAR, (CLIBTOC

s3=lele ENGINts 4—GaS TURBINES LulZ%TLo

S=ab T LNGIMLe 4-RYDRU, COneETLU

F=ruMecD STOREGLE I

UNL AU UNIT LUAUGING TYPL: 1-vALre c—LYULINGs Z~PrAKlunuy 4-n¥uFEd . cibTay
PRIFUL FRIMARY FUEL UScuw ©Y BACH (i T: i

ZET5
I-LUaL 5—wbaTURAEL GAS vz dou
c—RNullLcaR E-GASULINE Gl eBTT
I=LiGHT Uil T—wATER (SEETCE A §- R
s—hi AVY Lil v=NoeNE Ll CebT9y

ALTrul abl1aeRueTe Fuobh ol BY calr UNLITs a4 Lic PRIFUL vl c8EL0

IGrUEL IeNITioh bFULL UsEDl BY vACH GNITs w5 In FRLIFGL G iB8Blu

GNL iMg Trc MONTH TraTl Troe ounll woNT IR0 CUMMok{LIAL SERVILE vuuldBZy

CNLTIYR IHE vdcar THt UNIT welNT iINTU sexVide wol2BB3u

Urt Mo Trit LAST MONTH TrHo UNIT Q5 cXPLCT-0 TO RoMAIN AN ScrVECe il ZeBs

UFe LYR Trik LAST Yoak Trse UNIT LS EXFceCloo du REMAIN iN SERyILE ool ofES .

wivc TOP e IMITo U B (apPallITY CF winid UL.eBtes

ENFTLP EiMATeEL NeY CAPaCllY UF unNid Ll eBETL
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lsRalaRaNal!

el skl s RNl a R el a N al ul oW W o o W ol R

BLKCAP CUMULATIVE BLUCK CAPACITIES FUR cACH GNIT, 1IN MW Gu0 28880

HzATRL HeAT RATE FOR FIRST BLOGCKy IN STU/KWH L. U BB
HEATR2Z REAT RATE FOR SECOND BLOCK s IN BTU/ZKWH WUl 29O
HEATR3 HEAT RATE FOR THIRD BLUCKe EN BTU/KWH & 916
EAVAIL ceFFECTIVE AVALLABILITY CLizewae
PBTUCT PRIMARY Fubl CUST IN CENTS/MEGA-BTU k. 2BF3G
ABTUCT CuST UF ALTERNATE FURL IN CENTS PER MEGa-BTU QL Z2EY4U
LAMDaAL LOADING PRIORITY FOR THE UNLIT®S FIRST BLOCK Gl 28950
LAMUDAZ LUADING PRIORITY FOR Trbt UNET®S 5:COND BLOCK GU28960
LAMDAZ LOADEING PRIORLTY FOR THE UNLIT®S THIRU BLGCK GO0 Z8970
PGENFL FRACTiOR OF GENERATIUON USING PRIMARY ruEL VewllBBU
1UBASE LOCATIOUN UF bACH SASE UNIT in THr URUeR OF READING uGu 289940
10CYCe WWCATION UF cACH CYCLING UNIT IN THt ORODR OF KoADING YUl e94eiUu
LDPecAK LOCATIUN CF PEAKING UNITS IN THt URUER OF READING wolz29214¢
NBASE Trt NUMBER OF BASE UNITS Gl 29wz i
NCYCL THE NUMbER OF CYCLING UNITS GOGZ90G36
KPTARK THe NUMBER COF PocAKING UNITS CGe29044a
NUNLITS THE TUTAL nNuMBER GF UN1TS GLL29i5u
GGG 29060

NUTES: GOL2Z90GT
PROGRAM WILL WU ABNURMALLY SnUULD AN UhcXPECTeD EOF et 290 86
UCCuk OR LF THe YEAR ON FILE DUES NOT MATCH THAT ANTICIPATED. QU 294906
GUG291G0

AUTHOR S Cul29ily
NATIONAL ReGUL ATORY RedScaRCH INSTITUIE GULZ9124U
GLL 2913l

LAST REVISED: (/79 GCL 29140
GLZ29150

e Y S e R T T T T R e e Y ] S AR R TN
LLLL9iTE

SUBROUTINE UNAFGS (PFUNLTyV3CCNUyUNAME s FRAGWNUNTYPE, 4029186

+ UNLUAUGs PRIFUL gALTFUL s AGFUEL yONLEIMO, ONLIYR OFL EMT, GGG z293i94

+ OFLIYR gAUPAVL g CAPCSToUNETL P o LRETCPyHEATR Lo HEATRZ GOl 29240

+ HEATRI s AVALL s PEBTULTsABTUCT s LAMUAL s LAMDAZ COGd9e10

* LAMOAS BLKCAP; PGENFCoNBASE s AUBASE NCYCL o IDCYLL o NPEAK, CO0GEZ922C
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CMOm

[aEaNal

AR aEa

ANTLGER%2
INTEGER %2
ENT:EGuR e
IRTEG . R*=Z
IREEGER®Z

TOFPEAR s NUNITS o LYEAR oRESTEP g NLSTEP e P (TP )

UNLIMUG LGl guFL IMOl IOV o LNLIYRUE GO s UFL i YRIIGOD
FOBASEISL)JIDUYLLISLY 2 DPLAR(SL

URTYPSl low) gUNLUAD I ICU) gUNETCPLLLGE gL RETLP L JG
PrRIFULGIVEY AL TFULTLGUIgEGFUELT LU}

L AMUATL 30U RS e AMUAZ I G sl 2 b o AMUAS( 1LGsl )

INTEGER wSCCHO(LILUlsUNAME(S, Ryl PFURIT

LeU ey i3l
whuc9leL
COC &S50
GLLESZE
L9270
Uuw 9280
CLLF929¢
Colr9iiu
CO0e9slU

REAL HEATRI(IGUOa s TR 2L eac o BTRI (2 U1 7o BLRKCAPL Luue L2300 29522

REAL FRAUWNLIL I omUPAVLI Ll o CAPCST (GG
REAL EAVALL {1 usa2lePBTULTILwGoiligABTWLTIISUs1C)
KA PLeRFLELIC el 2 s DISPLTI G120

%% NLETianliZe LOouMNIcKS KbBabze NLUYLLy KRPoak =xi
NBASE=U
ROVl =o
NFrak=u

INCRaMaERT URed CLUUNITLR

NURITS=RUNETSea
#%% Kcal FIKST LIRE UF UNIT INFORMATIGN =%+

READIPFUNITsYuscihumowl VLOLURUINUONEITS o (UNBMEIK e WuNEITSek=1s
SrerkKAUWRIMUSEITSFoUNIYFL tNURE TS s UNLTADINUNL TS FoePrRIFUCIMUNIN T o
ALTFULEnURIT S i CFUC LI NUNI TSP CNLEMUENUNLTIS oL IVYRINURLITIS)

P MUt NUNEITS) suFLITRIAUNIT S gaUPAVLENORLTSeC APl STENUNL TS ),
UNET P INUNLITSoLcTCPIRUNIT S

¢ ¢ 4 &

Lal 9330
LW 29348
w535 U
ULl 29364
GCC 9270
LiQEgREL
Gel L9l
Gl 294600
CLOZ294al U
GUL 94 .
CCL 295430
LeleSaau
L. 2945¢
Luw 9460
(O LY
Gluae9abe
vl eGav L
LDule eS0T
L E951 v
LG 2957y
Luuc992.

R Y R
Lﬁ-,tcg.z"‘..
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%% READ MONTHLY UNET DATA *%x%

I=UNLOADIRUNITS)
DU 28 K=l,12

GUL 29550
CO0Z956U
GLG295T 4
25580
GO0 29554

READ (PFUNL Ty 100, END=TG MU s IYRsBLKCAPINUNITS MG 1} HEATRL INGNITSOUGZ960C

+ oMU} e BLECAPINUNITSo MU 2) o HEATRZINUNITS oMU} o BLKCAF (NUNLTSs MO 3 05
+HEATRI(NUNITS oMUl s LAVAILINUNITS oMU o PETUCTINUNETS o MO )
+ABTUCTORUNITS o MU) o PCENFCINUNITS MU oL i g 2ol s

IFULIYR*I9L0IaNL EYEARIGUTL 8O

2% REQULE BLOLK CAPALLTY TU TnAT UwNED BY Tht LOMPANY #%%

BLKCAPINURITS sMUo L) =FRAUNNINUNITS J*BLKCAPINUNLIT S MUs L)
BLEKCAP{NUNLITS MUy Z)=FRAUWN(NUNITSI*¥SLKCAP(NUNITS MU, 2)
BLKCAPINURITS sMUy 3) =FRACWNINUNITS ) *BLKCAP(NUNITS MGy 31

%% MUODIFY ZERO-VALUE LAMBUOAS *%%

ié‘“{ {L}rOGTQU’GANDQ ‘LZ«GT.U)&A?&QQ ‘LBQGTOL ; }(DG?{; lﬁ
IF{ LLaGToddelR o fLZeGTakleOR 2 {l3s6T-ubG0LTU L&
LAMUGAL{MUNETS MUl =99y

LaMOaZINUNLETS MU =999

LAMUAS(NUNLITS MO} =999

GUTh 20

IF(leleifalloAlle fLlel Tl 2L i=LE
IF{{LiablEod e &NUS {LielTal3bhiLi=L3
IFfliZabiold) e ANDS {iceTerldlie=t1
IF{{LZabliaulaaNDa L Zal Tl 3D L2=0L3
IF((L3obli el e ANDoa L 3o To b IL3=L1

it (L:’io Lia&}cANa- (leLT‘LZ, )L.‘i:l_}_

LAMUAL{NURITS #¥Cl=L1

LAMDAZ{NUNITS MU)=LZ

LAMUAS{MUNITS JMUI=L 3

#%& MODLIFY LAMBDAS AL REQUIRED TU UsSt Tnb %=

GG 29620
wl 29630
GG 29648
O 29650
LiL2966d
GLG296TH
29688
2965946
GOGZ9TLO
Lulzodlia

GLUUI9T40
GG29T5¢
G0029760
LULZGTTU
GLUZ297LL
20029794
GUL29E00G
Gulz9%14
CUCL9820
UL 29830
0L 29840
GG 29850
26029864
e 29BTC
£988C
GOU29R9C
LU Z9SEE

i
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SPECIFIESG huMBtR OF LOCAULING STEPS

iFllaetl aleUR1GT<330G0TL Ze
GOHU (21l9cdec3lel
NSTEP=NBSTEP
GUTL 25
NSTEP=NC3TEFP
Gula 25
NATeP=NESTLP
IFINSTEPNE« L BLUTD <&
SikGLE=STEP LUADENG
LAMUDAZ I RURITS MU =LAMUasInUNLITSsME)
LAMUAL {NUNITS ML) =L
GoTu 27
IFimaTE P NE o2 30Tl 28
TRO-STEF LUOAUiING
LAMUASINUNIT S MU =LAMUACINUNTL i SsMUS
LaMuAZ{unNITS ML=y
CONT aniie

¥ OAu UNIT Iu ARRAYS

GOTO (Zugavebidsl
*FF UAD LASE AKRAY *=%%¥
NUuASE=NGASE+L
PDRASE(NBAL Y =nlna b o
Gule le
¥ LUAD JYLL ARRAY
NCYLL=NCYLL+1

LOCYCLANCYLL)=NUNI TS
GCTD 1w

VoYY a
L i9Ya
Gl o355
Lol e%%e U
e e FGT Y

Cwe 30140

wo. Sk 150
sy ¥

LL03LE90
L4 30200
Ou 20210
QLUBLI2
COL BT
M ERTIND

A ]~
VO ELZBT

B >
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(SR VAV ISP « RV}

*¥Hx% QAL PrAK ARRAY UGun 36276

2. 030280

56 NPEAK=NProaAxe] GUu3Le9y
IDPEAKINPEAKI=NUNITS LOE 30360

GUTC 14 wlen 30310

GLu36328

#F SET NUMBER OF uNITS Gub3u33y

G0 30340

& HUNLTS=NURLIT S~ COO3035¢
RETURN GGG 3G360

QGG 30370

FEd ERKROR MESSAGES =%% GlE363846
GOU3u390

Tu WRITE(GLl1lG) gL0 304600
$T0P 10 DGC3041 ¢

B8G WRITu{6412001YEAR LU 5620
STOP 20 Udoe 30436
GOL3u4asad

##E B U R M AT S ®&% CLG3uasu

LO0 306U

Geos FURMAT 2Rl 69 iXe588 9l ReFh0ls5lihoibloac{lAelZpiXy GO03047U
* I%) 20 1hsFbeule2{iXei4b}) GLw3uaBl
Lae FPURMATI1Z2510R032 i XedllXetrB3eliolhelbS5ellellobasCelNgFBolelieFbaly Lot 3L 490
+ 2 lAsFbatl gl heFaausdllAes13)1] Gew 30540
L3I0 FORMAT( dgwksmadds UNXPLCOTESs ENO-UF=F1LE _NCUUNTLRED #%%x8, U 3aslv
+ Ehk Bk g0 wWHILE READING MONTRLY FuLsle UATA®) L3052 8
iz FORMAT(®oeexexexsUSSIL DATA FILE®®S YEAR LUES NOT MATCH STUDY YEAQGUOIGLSAO
*R 8504, 8% EEBEFERWE) GLu20540
enD Gl 30550
R T R T TR I LT Y

GCO L0570
ROUTENE: ¥HEE U N 1 H Y L ®k23 uu 30580
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Te READ THo HYDRO ONIT UATA FRUM UNIT HYUNLT AND STORE

THEM BY UNLT AND MUNTH

Ineul VARIABLES:

FHYUNLT
fYe AR
NHSTEP

LOGICAL ONIT FRUM WhiICh hYURO INFURMET LUN 1S RoAu
FUUR-UI 61T STUUY-YcAK
NUMBER OF LOAULING STLES FUR mYDRU URATS

GuTPuT VARIABLES:

VS5LUmi
UNAME

FRAOWN
UNTYPE

ul UaD
#YTYPL

PRIFUL

Ui T M0
CNL L YR
UFLIMO
GJFLAYR
AUPAVL
LAPLST
UNETLP
LNETLP
LAMUAL
L AMUAZ
LAMUAS

UNLT 10U RUMBLR

NAML UF UNLT

FRACTLI™M CcwMeu &Y CuMpbehy

TYPe OF GENoRBT2UN UNTS 1-3TiaM rliofie 2-3TCaM NUCLEAK
J=lele ENGINL, 4—Gas TURBINEg o—Jdb b —NGINL, 6~MYURUe
T=ruMP U STURAGE
LiauiihG TYPE GF UNLIT:
TY#, UF rnYJdRo Liits
STORAGL

PRIMAKY FUEL rUR UNIT:
g=fit BVY Uily 5-88TURAL GASy G—GalSlLlin-,
e ANE MurTh FUR J8iT

UN=—L INc v2AR FOR gNLT

UFF—-LiNe MONTH FCOR UMLT

OFF—LanNe YEAR Fabk UlNLT

ANNUalL UNLIY PROGULTION AVAILABLILITY
CAPALCLTY (CST )

sl IMETe D NET whaPALLITY Uk Uhid

LIMiices MoT CAPRLLEY Or UL

LOAGING PRAUKITY Fur et UNITSY FirsT =L0CK
LUAD ANG PRIUGKRLTY FURK Tho UNLIT®S So00M oiliCx
LOAUING PRIUFRLITY FUK fnt oNIT®*S nlho LoUlK

-

I=basSty =~CYLuEBg 3=Priaks a—rY KU
I—Rul OF Riviike «=5TURAGCy 3—PUMPLD

1-L0ALy zc—wullbdry 3-LIiGHT Uil
(~wWATuKky =N N

LU 3L590
wUU 3 Gul

Cetza6ly

velbave Ty
ol 208F G
UL 3Ue90
CLG3eTal
GOL3LTE o
et a7 e
CLLBLTAL

Low dLbuu

CEOELELY

Labauyi

ChL 6Ly
; .
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¢ MURITS LURrRFeNT wUMBER OF UnlTs I SYST:M CLLALe20
C NHYDRG RUMBER OF HYDRO UNITS I SYSToM Uil 30930
C TOHYUR LOCATION GF calt UNIT IN THE CRUER UF RLADING wul U940
C ALTFUL ALTEKNATE fFutl Culk, AS IN PRIFU. CiL 36950
C sbFUEL AuNETAON FuUcl CODcs adS AN PRiFUL LU XUY6U
€ UnGEN PROJecCT2D GENcRATION OF ELACH UNETs IN MWHKS CLO=u97u
C BLKC AP CuMULAT ve BLOLK CAPACTITLES FOKR EACH UNIT, iN Mw L 30980
¢ EAVa il EFFECTIVE AVALLABLLITY Lo aa0%9¢
C HoeATRA HEAT RAT: FUR FIKST BLUCK, N BTU/KWH LLL31400
C HEATRZ HEAT RATE FUR SELUOND BeUCK, IN BTU/KWr Gi03101¢
€ HEATRS HEAT RATL FUR THIRD BLGCKs AN BTUZ&WH RGVICE S IPY
C PEIGCH CUsST uF PRIMaRY Fucl IN ConTS/MEGA-BTU GCUsL(3L
¢ ABTUCT LUST UF ALTERNATE FUEL In CENTAS/MEGA-BTU CuiL3li4D
C FGENFC FRACTION OF GEnNERATLUN USEIAG PRIMARY Futbl CLL3lusa
C wb031060
C AUTHORS CCO35670
L NATLIUONAL REGULATORY Ridcar(H IhNSTLTUIC ) culb=1iBz
C UGl 3iuu
C LAST REVISED: 10779 GLE3I100
L LeG3llle
e R Y Tt e S S L T e e R e e NI B A
C C.U3h130
SUBROUTANE UNARYDERYUNAT s VOSCLCONUs UNAME s FRAURNUNTYP Cy UCl3114é

& UNLUAD oriYTVYPEPRIFUL s ONLIMOUNLIYRguFLIMU, gCG3115¢

+ CFLIYRs CAPUSTouUNETOP oLNETUPy LAMUDAL,LAMDAZ, CL.3116€C

+ LAMUAS BLKCAP s AYEARg NUNITS s NHYLRO s IDHYDR s UNGERe LLuw3117u

* NHSTEPsEAVALL ALTFUL s IGFUEL, U UE-15

* AUPAVL shr Al R1gHEATRZembEATRI P TULT L3119 4w

% ABTULT o PGENFL) U 31200

C CoGu3slzic
RKEAL FRAUWNTLuG)CAPCOLTILGY) Gt 320

REaL UNGENI RUok 2l g FACUNLIE LU, L) o PUMPEN(LULZ) (GVIHC S WICTH

Real aPuUMLT(luslzd Cuudicad

KEAL roaATRLG200 912D stEATRE( 2 Guplad s HEATRI( LWL 2) o BLKCAP(LIGL 12300020200
REAL AUFAVL{LoudezhVALLlLlUL,12) GOU 316y
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& oM

e e

FOY N

o

#EAL PBIUCTIAUO 35 <) s ABTULTL GO »a B POENFL(R L gl 2)

PNTEGER VSCLRNULLI0U) oUNAME(S, 2 GOl onYUNTT
IOMYURE IO o nYTYPLl LUl s UNLIYR OB G fLFLEYR (LU
INTEGERFZ ORUIMULICGE) ¢UFLIMOI TG ) sUNTYPEL TG sute GAD(LICU)

IRTEGER *2

INTEGER %2 LAMDAI{IVUa2 s LAMGAL(LI GU sda Do LAMUASTILUL12)
INTEGER2Z UNETCPLuGl s NETCP{lubd o PRIFUL (2L l)
INTEGER%Z: ALTRULT e Ul o AGFUEL LA 0LG)

NURLIT S=NUNLTS+]

2% KpAD FIRST LiNo UOF pYDRU GATA %%

READ(RYUNIT g6 G bND=3¢) vSULLNUINUNLITS ) ¢ (UNAME(R g NUNITS S sK=
FRAUGWRTIRUNLITS s
UNTYPEINURITES ) sUNLGCAUINGNITS )oY TYPEUNUNITS) o PRIFULINUNITS b e
ONLIMUIMUNITS  URLAYRINUNITS o UFLAMUINUNIT S s 3FLIYRINUNITS B,
CAPLSTINUNITS o UNETUPINUNITS b LNLTCPINUNLT 5

e+ b ¢

ALTrUn(aun s k=l
icFUCLiNuRITY ) =0

AUPAYV LINULNIISI=1. ¢

s¥% READ MONTRLY

ul 20 K=lyslc&

HKEADIHMYURNIT ¢ T vy P40 ) MUslYRGUBOKCAPIRUNIT S oMU J 1} QJ'—“-:L;:‘S} @

DeTa FUR

Ug TS Fxx

le5ihs

+ LEMUA B INUNITS MOl s AMUAC(NUNLI T SoMUY s LAMUASINUNITS MU 4
+ UNGLNINUNLTSe MU b o PUMPERNTNUNITS oML b aPLACT (NUNITS s 40}

L X X

K

Seabic DU rALr UNLIT®S CLaPallTY CLING

wf CUMPANY ORNocROSALP EN UWNIT

TEST YoLAK UF UNIV UaTa AGAaNST YoawR LF STUDY #2%

The FRAUTION #%x%
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APPENDIX E
Listing of LOAD PROBABILITY Module
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00020 C

Q0030 C

00040 C ¥%% THE LOAD FPROBARILITY MODULE OF THE PCS MODEL Xk

00050 ¢

00060 C

GO0 (Q (0 omrne oo me o o e s om o s 2 o £ e s s s stas s e s 207 a9 2000200 1 22 2o o ot 20 g 7 S 20 50 ST 526100 D 8T DO 220 e 0 i 5 3 IS U NI NN S O MmO
00080 C

00090 COMMON /FPROBY/ LOAD

00100 INTEGER LOADRC24, 31is 12)

00110 INTEGER DEMAND(24)

00120 REAL FEAK(12)y BASEC(12)y HRSIF(12)y GENMO(12)

¢0130 INTEGER DAsHRy YR

00140 REaL LODVAL (200 LLOADCKy FROB(Z200)

00150 INTEGER DAS» DAEs HRS: HRE

00160 LIUNIT = 10

00170 I0UT = &

00180 NOFT = 50

00190 Call. LODATACLDUNIT: PEAK: BASBE, HR8IF, GENMOs YR)

Q0200 Do 250 MO=1-12

00210 CALl LDPROBCLODVAL » PROEBs NOFPTy FEAKs ERASEs MOD

Q0220 WRITEC T0OUTs 40) MOr YRy NOFPTs BASE(MO)» PEAK(MO) s

00230 % HRSIF(MO)y GENMOMO)

00240 40 FORMAT(I2y 1Xe I2y 11Xy I3y F&.0s 1Xs Fé6.0r 11Xy FH.0r 1XsF8.0)
00250 WRITEC IQUTy S50). (PROB(I)y I=1,NOFT) .

00260 5O FORMAT(F8.6y 9F8.7/9(10F8.7/))
00270 250 CONTINUE

00280 : STOF

00290 END
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01070 C ROUTINE:? ik L O D AT A& ddokXk

1080 C ’

01090 © CALLING SEGUENCE:

01100 C CaLl LODATALDUNIT, PEAKs BABE, HRSIF» GENMOy IYEAR)

01110 €

01120 © FPURFOSE?

01130 C TO READ THE HOURLY LOAD DATA FROM EDISON ELECTRIC

01140 C INSTITUTE FORMATTED HOURLY LOAD CARDS, TO FIND AND STORE THE
OLL30 © FEAK AND EBASE LOAD FOR EACH MONTHs AND TO CALCULATE THE
01160 © NUMBER OF HOURS IN EACH MONTH

01170 C

01180 C INPUT:

01190 C LDUNIT THE UNIT THAT THE LOAD DATA IS READ FROM

01200 ©C IYEaAR THE STUDY YEAR

01210 C

QL2220 € OUTFUT?

01230 C FEAK (REAL)Y ARRAY(12) THE FEAK LOAD FOR EACH MONTH
01240 C BASE (REAL?Y ARRAY(12) THE BASE OR MIN LOAD FOR EA MONTH
01250 C HRSIF (REALY ARRAY(12) THE NUMBER OF HOURS IN EACH MONTH
01260 GENMO (REAL) ARRAY(12) THE NET GENERATION IN EACH MONTH
01270 C LOAD (INT) ARRAY{(24+s31,12) THE HOURLY LOADS

01280 C

01290 C REQUIREMENTS:

QL300 C DATA FILE- EDISON ELECTRIC HOURLY LOAD DATA

01310 C

01320 € AUTHOR:

01330 C MARK S. GEREBER 3/4/79

01340 C

01350 €C REVISED:

QL340 C

OF Z 70 (e s o oo oo oo amn oo coo oo oo 1om oo 230 oo 0 2 200 20 200 2000120 0270 12 3 o2 23902920220 o S99 D S22 o 220 222 T o e I S TS T £33 222 0 9 I SN % R ET IS T S I O ST IM S MR BN mmImmpmmm I
01380 C

61390 SUBROUTINE LODATA(LDUNIT: PEAKs BASEs HRSIFr» GENMOs, YR)
01400 C

01410 COMMON /FRORY/ LOAD

01420 INTEGER LOAD(24: 31, 12D

01430 C

01440 INTEGER DEMAND(24)

01450 REAL PEAK(12)y BASE(12)s HRSIP(12)r GENMO(12)
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01460
01470

01480
01490
01500
01510
01520
01530
01540
01550
01560
01570
01580
01590
01600
01610
01620
01630
01640
01650
01660
01670
01680
01650
01700
01710
01720
01730
01740
01750
01760
01770
01780
01790
01800
01810
01820
01830

a0

RI0 O3

G030

30

40

60

INTEGER DAy HRr YR

INITIALIZE VARIAELES AND ARRAYS
DO 10 MO = 1-1
RASE (MO) =
PEAK(MO) = 0.
HRSIF(MO) = O
GENMO(MO) = 0

¥

2
30000.0
0.0
« O
+ 0
oo 10 DA = Le 31
no 10 HR 1s 24
LOADR(HRs DAs MO) = O
CONTINUE

READ HOURLY LOADS

READ(LDUNIT, 60» END=40) MOs DAs YRy DEMAND
no 30 HR = 1y 24

CHECK FOR BAD POINT

IF(DEMAND(HR)Y .LE. ©0) GOTO 30
LOAD(HRy DIiAs MO) = DEMAND(HR)
HRSIF(MO) = HRSIF(MO) + 1
GENMO(MO) = GENMO(MO)Y + DEMAND(HR)
ROEMD = DEMAND(HR)
IF(RDEMD .GT. PEAK(MO)) FEAK(MO) = RODEMD
IF(RASE(MO) .GT. RDEMD) BASE(MO) = RDEMD
CONTINUE : .
GOTO 20
CONTINUE
RETURN

FORMAT STMTS

FORMAT(3I2y 14Xy 12I5/ 20Xy 12152

STOF
END
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00300
00310
00320
00330
00340
00350
00360
00370
00380
00390
00400
00410
00420
00430
00440
00450
Q0460
00470
00480
00490
00500
00510
06520
Q0530
00540
00530
00560
00370
00380
00590
00600

oon

oo an

SUBROUTINE LEFPROB(LODVAL. PRORs NOPTy PEAK: BASEs MONTH)

COMMON /7PRORY/ 1L.OAD

INTEGER LOADR(24s 31s 12}
REAL LODVAL(NOFT)» LOADCKy FROB(NOFT), PEAK(12)s BASE(LZ)

INTEGER [DAs DAYy DAEs HR: HRSs HRE

Fhd INITIALIZE VARIABLES AND ARRAYS dak

MOS = MONTH
MOE = MONTH
DAS = 1

DAE = 31
MRS = 1

HRE = 24

pg 10 I = 1, NOPT
PROB(CIY = 0.0

CONTINUE
FORASE = 50000.0
POPEAK = 0.0

FORM LOAD PROBABILITY CURVE BASED ON THE DEFINITION THAT THE
LOAD FROE IS THE FRACTION OF TIME THE LOAD HMEETS OR EXCEEDRS
& GIVEN LOAD VaLUE.

ng 15 MO = MOS. MOE
IF(BASE(MO) .LT. PDBASE) FIRASE
IF(FEAK(MO) .GT. PDPEAK) PIDFEAK

CONTINUE

BASE (MO)
FEAK (MO)

I
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004610
00620

004630
Q0640

004650
Q0L60
00670
00480
004690
00700
00710
00720
Q073G
Q00740
GO750
CO760
00220
¢G0780
00790
00800
oou1o
00820
Q0830
00840

H0BS0

00840
ooB70
00880
Q0890

o I o

oo aon

ot Oon

£33 7

20
30
4Q
S0

%% CALCULATE THE LOAD STEF DELTA XX

DELTA = (FOPESK ~ FORASE) / (NOPT -~ 13

Dng 50 MO = MOS8y

MOE

Ly 40 DA = DASy DAE

ADDITIONAL LOGIC CAN GO HERE TO SELECT SPECIFIC DAYS
OF THE WEEK TO FORM THE LOAD

COST STUDIES.

Do 30 HR = HRS: HRE

ARDITIONAL LOGIC CAN GO HERE TO SELECT SPECIFIC HOUR
THE DAY TO FORM THE LOAD

REKCHECK FOR BAD DATA XXkX

LOADCK = L

IF(LOADOK

OAIICHR, DA, MO)
LT, FORASE) GOTO 30

R0k CALCULATE THE INDEX OF THE

FPROEB CURVE

Loab

PROE CURVE FOR TIME OF Day

FOSITION

INDEX = (LOADCK — FPDEASE) /7 DELTA + 1

oo 20 1 =
FRORBOL)
CONTINUE
CONT INUE
CONTINUE
CONTINUE

1y INDEX
= PROBCIY 4 1 -

8

aoF
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00900
00910
00920
00930
00940
00950
00960
GO970
00980
00990
01000
01010
G1020
01030
01040
010350
01060

C
G
e

650

70

k% NORMALIZE THE PROR CURVE

Do 460 I = 2 NOPT

FROB(I) = PROB{I) / PROB(L)
CONTINUE
FROB(L) = 1.0

%% DEFINE THE X-AXIS LOAD VALUES

LODVAL (1) = PDBASE
DO 70 I = 2y NOPT
LODVAL(IY = LODVALC(I ~ 1) + DELTA
CONTINUE
LODVAL (NOFT) = PDPEAK
RETURN
END




