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This report was prepared for the Virginia State Corporation 
Commission. Any opinions expressed herein are solely those of the 
authors and do not necessarily reflect the opinions nor the 
policies of the National Regulatory Research Institute or the 
Virginia State Corporation Commission. 

The NRRI is making this report available to those concerned 
with state utility regulatory issues, since the subject matter 
presented here is believed to be of timely interest to regulatory 
agencies and to others concerned with utilities regulation. 

The NRRI appreciates the cooperation of the staff of the 
Virginia State Corporation Commission with the authors in 
preparing this study. 
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Director 
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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 ~he 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 documentatton for the PCS model. 

The pes 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 valu.es 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 pes model is provided in two volumes. 

Volume I is divided into two sections. The first section gives a 
description of the model. It;s 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 

iv 



ACKNOWLEDGEMENT 

The developers of the PCS model wish to acknowledge the Virginia 
State Corporation Commission staff for their valuable assistance. 

The support of Commissioners Preston C. Shannon, Junie L. Bradshaw 
and Thomas P. Harwood, Jr., is gratefully acknowledged. 

v 





APPENDIX e 

Listing of pes Module 

C-l 





n 
I 

W 

DStN:::l .PC~.FORT,VJL=lRCC14 

C.:::::;=;::.;;,~=;:;;:;==~=:;; ;.,:,:.::;:;.,:;; ::::.:::;;';:':::::-=::::::::::=..-=-====;::;:."::.::::-.=== === :::.=:::::::=:::::::::::. :=-::::==.;;:::==:::::::=== ::::.=====:-= 

t. 
t 
C 
C 
C 
C 
l. 
C 
r 
'I".. 

to, 

e 
C 
C 
C 
1" 
11",. 

L 
C 
L 
C 
t 
t. 
(. 

l 
C 

R(hJfINE: •••• M A J N •• 4. 

RfQu1REMEN is: 
1/0 UNITS lU B~ ALLGCAl~0 bY JOtl CONTRUl: 

I LUGICAL UNIT Il!) FROM WHICH 10 R0AD HYDRO INFD 
~FUNlT lOGiCAL UNIT (121 FRUM wHi~H 1U R~AD FCSSIL INFO 
PBUNlf LOGIlAL ~NII 1131 f~OM WHICH TO READ LUAJ-PROBAbILITIES 
~UNI f LLGI L.Al ul'flT TO WrlICH lu wRI TE All REPekIS~E:LEC ltD 

ACCURDl~G TO ~PTI~N IN kuUTINE ~UPAKM; 
LUGltAL GNIlS MUNIT, QuNlr, AND ALN1J AR~ SET EllH~R 

TO l~RO UR lU SUNIl ACCURUINL 1U QP1IGN 

RlHjT INE.S LALLEU: 
HGPAKM 
vNIILfN 
REPRTl 

AUThUR: 

ui~IHYO 

(.RLCklJ 
i{iLPkT2 

uNIFO~ 

c.:NERGY 
RtPi{13 

R0P~Ci:3 

AR kNGc 
KE~'-KT~ 

lPPl.;Jl 
KtPKT~ 

NATIUNAL KEGULA1JRY Rf£~A~CH INSTllulE, MA~CH 19j) 

LA~I RtVlStJ: ll/19 

COcOla 
0JOC0020 
CbOC003C 
~0000040 

00000050 
0ucoa~60 
000(0070 
~JOo~08~ 
L:;JOV..k!;,;~{J 

\" k); ':> (, \J 1. 
{~qJv C-.i 11J 
U000U12J 
vOOCJ13J 
o l' C Cil14 C 
ii( 0 (.i:~ 15G 
O(}.O(:01oU 
LJOU-0110 
oocev180 
LDtH.']] 9 \',i 
G o-C CG 2 (~ (j 
0C::C021tt 
CO Cd..","" 22 L; 
'". -, '"" ~ .. 

Uvll'U~''<:~ .:,,;,) 

O(JO GOi4C 
t~CCY: L~ L~ U 

L~~;==~======================~============~==~:==========:::==============tQv~02h( 
( Gl~LQ;7D 



c 
c 
( 

( 

c 
c 

(. 

c 
c 

c 
C 
L 

c 
(. 

C 

lMPLICIT INTEGER (A-Z) 00000,,:80 
uOOC029i:.. 

*.* REA L •• 4 00000300 
OOC\:;G31(' 

REAL FRAOWN(lGO"CAPLST(lOOJ 00000320 
REAL ~NGEMIIG,12).FACONll 12J~PUMPEN(lO,12).APUMlT(lCt12' O~0t033C 
R E..A L t-1 EAT it 1 « l' 0 iii 12 ) • HE A 1'" R 2..« l~; ,,-., 1 Z ) 1" hi: A T R 3 ( 1 L. .,,' , 12: ) , 8 L K CAP« 1 D Q, 12 lit:3» 0 L 0 CD 34'" 
R E Ii L AU P A til l « 1 Q t ) , i:..Ju( AIL ( i u{;W, 1.2) , P blue 1 La. I;.j , 1 2 ) (hoH.H)': 35 \} 
REAL ABTUCTC1~O,12J.PGENFCll~Q,12) 000C036~ 
REAL P~AK(12J,BASEC1LltHRSIP(12),GlNMO(LlJ,LOLPC~2J 00310 
REAL SYSENGI12I,ElC(2GO', LAPI12J,ENRG~~13~O. OCOla3e~ 
REAL XAXlS(20~I.OELTA,MWBLOK(300)IU~SEkV(12) OO~C039 

REAL COMPNA,aJ.fNkb~2'1~~,~I,H~Al'lC~,4J ~~Lca4~C 
REAL QSUM1(lLO,3'.USUM2C10,31,~S~M3'~wjJ,$SuMi(!~O,3) 00410 
Rt:.AL (lv,3).A!)UM3( 3d,MSUM2(12.,,11,3),lJTlL(2v) OOOOC'42(~ 

*.* I N r £ G ~ *** 
IN T EG t: K .. L U NL 1 M lH 1.): U) ,ON l1 Y R ( 1 i;;.i u) 'f 0 F k-l j'II'kJ ( 1 G: td ,u f L 1 Y R ( 1 (d,.)) 

INT~GcR.2 UNTYPE(lvOJ,UNLUAJ'lOuJ,LAM~Al(lCO,12J,LA~DA2'100.121 
INTt.GcR*,2 LAMDA:3(lthJ,12 "uNt:-rc.P( ItH,)),lNEICP( l-.. ~~ j 

INTE~ER.L P~lFUll ,ALTFUlC10CJ,lGFU~l(1) 

iNTEGER*2 BlUCK(300JtHYTYPL(lLJ~0Nlfli0t' 
1~TtG~~*2 10BAS~11JOJtlOCYCL(100J,IDP~AKllCOJfIUrlY0R'101 

*** I N T t G ~ R *.* 
~N'l~ER VSCCNOI1~O),UNAML(~,~L0) 

*** lOG 1 tAL *.* 
leAL hYDR05,A~AIL'lOl) 

*** 1 N & T i ALI l ~ *** 
DATA ASUMltU~U"1/60~*~$I,ASUM2,QSU~2/6~*0e/,ASUMj,~SUM3/24.u./ 
DATA MSUMZ/39b*O.1 
NHYJRU=C 
NUNI1S=L 

~(lOC{~43L 

\}JO \.1,/ 44G' 
GOt LJ4·50 
(Jtl0"'~i46C 
V·;ji;.) v041v 
(jOO C04·8(; 
CL U~4·9(·· 

jGGL .. ~~O 
(j(~{lG~~51 ti' 
0.,/ t; C:" 5. 2 i,J 

00G0053rv 
COOCCl)40 
;J~·'c .. ·ult55t 
C·O{, Oi.r56t: 
{/~;~, 0('" 57C 
COlJ'J~'~8~ 
0"..10 (i;J 59 (1 

OOO('( b(;0 

CCO JOb1 C 
(iC,62\.' 

~~C00b3l 

~tOG~L4: 
UOULGb5L 
OOOO{;660 



n 
i 

(J'l 

(. 

CALL ~D~AkM'HYUkOStHYU~lT,~F~~11, 
~ PbUNll,M~N1T,~0NlltAu~Jl,~0Nll, 

~ MUNIHltMLN1H29YlAkl,YlAk2,Nb~lt~t 

+ NL~.tP~NP~r~p~CUMPNA'~M~T~P7TlllEj 

C 
L * •• ~~A~ HYDku UNIT JAlk *** 
C 

IF(~NQT.HrURO~)GUla 2~~ 

LALL UNIHtO'HrUN1T,v~LCN0,U~AMt,FRAJw~,U~ly~~,0~L0Aa, 
+ hYIYPEtPRlfuL,UNL1M~,G~LIYK,OfLIM~~Q~LlrR,CAPC~T, 

... UN E J (. P ., li~ t: 1" (P , LAM UA 1 , LA MiJ A 2 '1 LA t.lf iJA 3 t b L K C p P , Y t .A KIf N UN A T S , 
l' N rft uK G t 1 u HY 1.1,{ , 
.. UNLlN,Nh!:slLP,EAVA.iL.,At-lfULlW1LFGLl.,AUPAVL, 
1r hE A 1 R 1 " 11 i: AI RL' , h t AI R 3 t' P 8 1 Ul. T "A b r ul 1 f PG E N F ( J 

l 
L *** KEA0 ~OS~lL UNIT DATA * •• 
C 

c 
c 
c 

L 

2~~ tALL UNlfG~tPf~Nll,V~tCNO,UNAME,FRAOWN,UNJYPf,UNlJAJ, 

+ PRlfUl,ALTFUltlbfULL,ONL1~utONlly~,GFLlMJtOFLlYK, 

+ AUPAVL,CAPLST~UNiILP,lNilCP9hL~lR19hEA1~2,nEA1R3. 

... lAVAlltPbluCT,AbTu(T,LAM0AlfLAM~A2,LAMJA3,bLK[AP, 

+ PG~NfL,NbA~t,IDeA~~,~CYLL,lGlY(L,NPtAK,10PEAKt 

~ NUNIT~i~LAkl,Nb~IEP,N(~T~P,N~~ltPJ 

*** LOJP IHRLULh RuUl1NES bY MONTHS ••• 

uL lv~u MDi'liTH=-iViCtNiHl ,1"lU!\lh~ 
CALL RJP~LB(~huNll,AAAIS~~LC'~LtPf~,J~~IA,BASLt 

~ PlAK,HRSIP,FLAb,GLNMU,YLAK1) 

C (ii.;· .... C 6 -/0 
L(;C,i.<i6[ .. 1". 

1...,L:Ov0t9;.[ 
'~ .~ ,~, C (0, ", U 0 
(J",. L; 7 Ji. L 

U~k. l!l72. G 
~'t.. .. i..v'i..i13~; 

t.,;JC;"014~ 

('000C1>.">C 
J .~. L~ L~ '..;.: 16 ~, 
.j :J n (0 71 '.~]i 
1.,.. ('J;.; ~ C. -, B C 

I..h.tD Uu. 79 L 
l,. C. (. CO 31... 0 
:HJ.tttv61'::' 
LLt,CCB20 
V O{n . .ti.H3 3 (} 
GOOOlHj4~ 

o.~O(;08'5C 

~".: .. , ,,0860 
uU(h.~t.S10 

O~ ,.d: ... U&b~ 
tLO(:(:a9G 
L 0(; 009\.-10 
C [.\'\i.i (.tJ91l. 
~ 0~; ;;h;92G 
teL CC~f3;J 
~"G:C (0940; 
DOO t.)U 95~:; 

~,h)i..I ~~, 96 j 
0bCCi.t9'1.".' 



c 

c 

c 
c 
c 

c 
C 
L 

C 
C 
C 

c 
c. 
(. 

L 

+ 

+ 
'It-

iW· 

iW 

IF fL 
PROFl 

1 DO T COMPUTE ANY MOR~ ENERGY 
STRAIGHT TO THi ANNUAL REPORT 

IF(FlAG~EQel)GOTO 815 

*** MAKE AN ARRAY Of AliAILABLl UNll'S **-* 

CALL UNITO~IMONTH,YEARl.MOhTH.YEARl IS IMO, 
ONlIYR,UFLIMO,OFLIYR,AVA1L' 

CALL CRtO~UIAVAIl,LAMDAl,LAMDA2,lAMuA3,BLKCAP,NUNIT~, 
uNIT. K,MWBLOK,N8LOLK t HONTH. SCAPIMGNTH)) 

*** CALCuLATE ENERGY BY 8LOCK, lOlP i UNSERVt:D E:NERGY *** 
CALL ENERGY'ElC,XAXl~,ElCPlSfUN 1,blOC~fMWBlOK, 

EAVAll, NBl.OCK, S Y~CAP (MONTh ,lULP( MONTH) t 

SYSENG'MONfHj.UN~ERVCMONTH"ENRG~E,HRS1P(MONTH),MQNTH. 
HYDRLS,NHYORDt~NLOAO,UNGENtNBST2P,~CSTEP,NPSTEP,1' 

*** REARRANGt: t:.NRGi.E AND CuMPUlc THtRMAL tNc:RGY BY UNIT *** 
LALL ARRNbECNbLUCK l,bLQCK~ENRG~E,~NRbtZ,~UNlrS, 

HEA1,I~tlA~E,NBASt STEP~IuL~Cl,NCYCltNCS'rfPfIDPEAK, 
~PiAK,NPSTEP,HEATR1,HtATR2,HEATR3,MONIHJ 

*** REU I Til WRITt A k~PuRT ••• 

ITEM::u 
DO 85u K=1,N8l0CK 

1~'eNUT.'bLU~KlK'.~~.1))G010 B5~ 
i IEM:.llff'r1+1 
LJ N.i T ( IT LM ) ::: UN I 1 ( K » 

ti5C ~Ol\n INUt 

.. 
LA Ll If'iflOT C MUNll t XAXI Sf;;:: lC, El.ep1 So, MUNIh, YeA Rl., COMPN.A» 
CALL KEPRT1(PGLNfCtP61UCT,AB1~CT7HEAr,ENRGt2,AVAll, 

dl KCAf' t hRS l?, YEAK..l "MON If-It 1 f EM, UNA MI:' t 

o.COOI05Q 
00001060 
00001070 

080 
01090 

~tiUOIIUO 

01110 
OOUCl12~ 
0000113~ 

(H.ilh [ii 
OGJOl15U 
OOOOl16J 
oue 170 

Ol18~ 

00~Oli9J 

O~~01200 

OOOC1210 
~_l0122( 

00001230 
0000124~ 
C000125C 
OOCt1260 
OOQ~1210 

tw00128~ 

OOO~l~~' 
CJ001300 
~OO(l~lG 

OOQC132J 
OOO~1~3~ 
00001340 



n 
I 

-........J 

c 
c 
(. 

c 

t. 

c 
~1L 

C 
81'5 

&94 

b96 

+ 
"i' 

... 

... 
+ 
.... 

CALi.. 

COMPNA?MONiT ,LAVAlL,UNll ,PR.lfUL.,UNStkiJ, SYSCAP, 
JJViLuAU to SuHl ,11 TL [, LAMDA1 t l..A.MDA2, LAi"ill UA.j, ~ '1":)':NG, 
1 fHRMl ) 

R~PRT2(~tSCAPfPlAK,lULp,n~Slp,UNSERVt~b~NFC, 

PbTU~T,ARTUCTtPRIFUL,~LTfULtMUNrH,MUNITtHtAT, 

ENRGE2,NUNITS,AVAIl,COMPNA.,YEAkl,UNLUAD, 
bA ~i: (MDNTH) fMS~;M2, -J!>vM2 .,QSuM.::.>, SYS-fi\iG, ITHR.ML) 

**. WKIT~ A WUAkl~HLY KEPUhl *** 
If(.N01.(MuN1H.E~.)euk.MONTh.~~.b 

+ .OR.MUNTH.EQ.9.Lk.MChTh.l~.12)JGC1G ri7U 

*If REPORT OPlICN UNE Ok TWO 
lF (.NJT.(QUNI1.Nt.O)GuTC ~7( 

*THEN Pkl~r wUAKTEkL( k~PQRl 
MONTH 3=MuNT H-2 
IFH40NTH3.Li.MUNl til )filiDl\nHJ=MONTH1 
CALL R~PRf3(BL~tAP,HkSlPtYLARl,MU~TH39MOhlHflTEMt0~AMl,CO~PNA, 

+ Q0Nll~lA~AllfUNAT,P~lFUL~UNSEkVf 
~ UNlOAu,~SUM191ilL~,ltLfCfT1HRMLt5Y5CA?1 
CAll kc Pi{ 14 (MUr,n h3, M0N i h" JN~ 1:f..V ,t UMt-'NA .,Q S UM 2:, ~S uiV;,j, '( f: At< 1 , ,JU Nl T t 

.. It.. L t: t. It I ~ hk M l t F L C S ') , 1 lit V LSi , UN:.: NG. Y ) 
~uTU 8·15 

*ELSc 
IF'.NUTGCMUNlh.LW.MilN1M2))b~1~ 4~O 

ROLL AN~0Al TUTAlS 
00 8"19 .J=1,3 

DO 0':14 i;;;l,luv 
ASUM)Cl,J)=ASUMI(1,jJ+~~0Ml(lf4). 

.; ~ UM 1. ( 1 , J ) ;;; t .. t 
CONI 1 NlH: 
Du 8,; 6 I =-1 , .$.. V 
ASJM2(I~J)=ASJM~(ltJ)+WS0M~(1,J) 

~SUM2(l,J)=C.~ 

CGNT1NvE 

~OU~1~5~ 

CCOl13bu 
C.' 00 UIJ 7 .,,~! 

COUU13Bv 
~i,l' .. (,139 
'.) ~ 014·'.).(; 

00~ 01-i 10 
tfOl142L 
L 0\..: 4..' I .... 3 (; 
(, ¥"h. (, i 44 ~ 
\) \; C (., 1 4· 5 ;J 
~i(:('\.·lit6v 

Set; G141 '-1 

('00014-6 (; 
\.>lH .. .;,;14'1 .. , 
;~''.';'tr(15vt 

(h;, til 5 1 ... '. 

'v0~ \-'.152,", 
v00LlS3C 
~it.'O (1 :?4-(:; 
~;;;.)L; t:l~· 5 ~ .. 
C0~ul:b .... 
i..-Cutl ~)1"J 
1..0G01~t": 

C(}O ,) 15':'C 
uOC_150l 
J~0l1b~v 

~OC~lbl0 

C0~01b3~ 

0~vJlb4~ 

(; ceo 1. b :; \" 

lLOf~lc6, 

tCt(167v 
CG001b~~\~ 

\i :) ~ C 1 c 9 .. i 



n 
I 

ClO 

r.. 

00 898 1=1,4 
ASUM3(I,J)~ASUM3(1,J)+OSUM3(1,~) 

QSUM3(I~J)=O.O 

698 CONT if-4UE 
899 (ONT 1 NU E 
900 If(FLAG.c~.i)bGTO 1010 

..-"'-"Ali-V-" NUt;; 

C .** WRIlE AN ANNUAL REPORT *** 

CO(t(;1700 
C~U 0171!j 
00·00112J 
OOOtl130 
00001'140 
00001750 
00001760 
00001170 
GOCG178v 
00(;01790 C 

IG1~ IF .MOhTH2J MONTH=HOhTH2 000(:1BOO 
CALL RI:: PRT3 (8 lKCAP, HKS 1 P, YEA R 1 ,MONT Hi, MONTH, 11"E M9 00001810 

.. UNAMf:,CaHPNA,AUNIT ,EAVAIL,UNIT" 0;;:(,01820 

.. PRIFUL.UN:iERV ,UNLOAD ,A:,uMl t OO'OOlB3lJ 
+ fITLE,TEl~C,TThRML,SYS(AP) 00001840 

LALL REPRT4(MOJtTh1,MONTH,UNS f:RV,CUMPf"A ,ASUM2, 00::101850 
.. ASUM3 ,YE-ARI ,AUNIT ,TE:L£C, ITtiRML ~FCOST ~ TA VCS1-,ut~E:'IiiGY) OOtulBbO 

CALL REPRT51MONTHl,MONTH,YEARl ,(UMPHA, SUNIT ,HSuMZ,ASuM2" (,OQ01870 
+ ItLEC,FCOST,TAVCST,UNStRV,uNkNGY) 00001580 

STOP OO~01890 
END (J0(1C1900 

t:=-;.::::.::::::::::::::::::::::::=::::::==;;::::::==:=====::==:::::;::::.==:::::..=::=:=:=:::::::::;====:=~:..::=:===:::::::::::.:;:;=:::::;===0000191 () 
( 0000192Q 
C **** ARk N b E **** 00001930 
C 0000194Q 
C PURPOSl: GOt. 01950 
C. TO AIh'lAt .. "E THE GtNERAli:U l:N,RGY (WHICH 1~ IN OKOfR BY lO~h)ING BLOCKG0001960 
(, IN AR~:AY l:NRGEE) 81" UNl T IN ORCER uf LOADI~G, AND TO COMI>UTE THE OOv(l191~ 
C THERMAL ENERGY REQUIRi-"iNTS Of fA(H SlOCK lOAOED 00001980 
( 00001990 
(, INPut VARIABLES: 00.002000 
C ttSLL,-K Nt;M8f:R OF BLOCKS lOAOEu OaO\j2Glt:i 
(. ~lT lOAOlhG ORuER uF '-hIlS OO~02020 



n 
I 

U) 

C 
t. 
l. 
(. 

(. 

c 
(.. 

t 
C 
L 
(. 

C 
(. 

t 
rr 
1...-

t 
(. 

C 
t. 
(. 

(. 

L 
C 
C 
t 
t 
C 
L 
C 
C 
L 

5~_Ol..K 

ENRbEE 
NUN-ITS 
IDBASf:: 
NeA.SE 
Nb.;);lil:P 
10L.'tLL 
NtY{.L. 
fi:CST c.p 
lDPEAK 
NPlAf( 
NPSTf:P 
tit-ATk.l 
hLAIR2 
HEAlik3 

lOAuIN& uRDER Of BLuCKS 
ENER~Y GEN~kATED BY lACH bLOLK, iN MWH 
NU~b LR Of UNll S LOAUtl.) 
IN0tX O~ BASE-LUAJEJ u~lT~, l~ rH~ GRJEK ~EAJ 

NuMBLK OF bASE-lGAUt:.D UNIT~ LUADbJ 
NUM8LR Jf L~AJING-STlP~ USED FOk tlA~E ~NITS 

JNDtX Uf CYCLINb UN~rs, IN lnl GRDlR RlAJ 
N~MUlR O~ tYCLING UNITS LOADtu 
~UMbEK Of LQAOING-Sr~ps USLU fOR CYCLING U~ll~ 
INOEX O~ PEA~IhG UNllS, IN ThL GkU~k K~AJ 
NuMtH:_K Uf Pt:AKING UNiTS lGADED 
~UMBLK Jf LDAJING-Sl~PS US~J f~R P~A~lNG UNITS 
HLAl RAft IN b10/KWH Of fiRSl BLUCK, bY UNIT 
HEAT hAll IN blu/KWH OF SELDNG BlGlK. BY UNiT 
MiAl RATE IN bTU/KWH Of IHlkD BLeCK, hY UNIT 

L01Pul ~ARIAaL~S: 
t..Nkc .. i::2 

heAl 

cNEKbY GENERATLU BY UNlTS, B\ CULuMN~: ]-flkSI BLOCK, 
~-StlGND BlUCK, ~-THl~O BLGC~t 4-10TAl FOR 0NIT 
lH~RMAL tNERbY RtQuI~~M~NlS bV UNITS. BY tOLUMNS: 
l-f-lR~T &LuCt<., L-.::n;:CCNU bLOCK, ,j-ltHRJ eLJLK, 
4-luIA L fOR U~\iI I 

RLU1IN~S CALltD: 
flNDHT 

A~TH~R: 

~ATIGNAL R~GU~AJOkY k~SLAkCh 1~S111ult 

lA~1 R~VlScJ: 10/79 

~Je02C30 

t~~02~~~ 

Ol~C2C5C 

000C2~6u 
J_~0207~ 

~OOC2C8~ 

000v209~ 

G0Cl2i00 
J~u6211J 

L~OG2120 
0_~O~13L 

OO~021~u 

JJ~a215u 

c~~t216v 

0t00211G 
0~0(21&O 

~(GC2190 

GOC(~2~O 

GCtJ221J 
~OO'Z2Z~ 
~00~~23U 

0tUC2240 
O~U0225~ 

00002260 
~uL0227~ 
O~u~228~ 

C:t0229l 
00Ct2~0C 

QC~~231u 

000C23~G 

~~~(233~ 

L==~:============~======~=====:===========~========~=~~===========~===:=L~C~~34( 
C ~0~C2~5~ 



o 

(, 

c 

(. 

C 

Ihi AKRNGEIMBLOCK,UNIT,BLOCK,ENRGEEtEhRGE2,NUNI,~, 
BASE: t N " p~ IDe Nt VCl 'tI t-£ fP t 10 PEAK, NPEAK,. NPS IE P, 

EA1R3 MONTH) 

IMPll 1 INTEGER (A-I) 

ENRG~E'~O~I,ENRGE2'1~v,4J 
REAL HEATR1, R2,HLATK3.HEAtCIDO,4' 

H£A TRl ( 1 W, 12) "H EA 11< ,,:( 1 ~l ,12) , HE A 11{3 ( 1001112 ) 
*2 UNII1300"B 13J~1 

ER*L lOBASECIOGJ,lotYLL'l~OI,IDPLAKll~U) 

*** INITIALIZE ENRG~l AND HLAT ARRAYS *** 
DC lOG .J=1,4 

100 K=-!tNUNIl~ 
ENRGE.2« K., .,n =0 ii> 

100 'K,JJ;O~ 

L *** ASS1G~ VALuES TO 
C 

*** 
DO K=l, 

EN E2'UNITIKJ,BLOCK'K)J=tNRbLi(K) 
3U~ CONTINUE 

C 
00 35U ~=l,NvNITS 

ENRG (K,4)=~NkGL2IK,1)+ENRGtLIK J+ENRbE~(K,3) 

CONTiNU~ 

C 
C *** CALCULATE THERMAL EN~RGY FOR bACH LUADING TYP~ *.* 
C 

("AlL fI (hEATRltHEATK2tHEATk3,HlAT,~NRGLL.IDBASEt 
NBA~E,N8STEP,MONTH) 

FlhDH1(hEATkl,HEATR2tHEAlR3tH~Al,tNRbtltl~CYCL, 
... 

CALL 
1-

CALL 
Nt 'iLL, Nt S T tP ,MONT ri) 

flNDHTCHEATRltH2ATR2,H~AlR3,HEAl,ENRGE2t10P~A~t 

GGtv23t}C 
000 
OLOC2380 
OOc~2390 

~~00240C 

C~ 

OOOGZ44 
450 

~OQ02460 

OOC0247 
O~.; ';.,,248l¢ 
uoa 
CrHHJ2500 
;';'(;f:: 02 :510 
(;OOC252t 
OOC(f253C 

54t 
ut)O(,,55;J 
OGO~2560-

0&0'>2 
000C2S8~) 

00002 S9i) 
l.;OC,G2b0:J 
CH)~H)l61L 

~.H)t.; D262(; 
OQ(0263{( 
C~~. C264 C 
OOC02D5~ 

O~LC2b6u 

o~c. ~,l.Z 6 7 U 
t~,L026Bu 
<A.5 (,. (,2 69{) 
\,., eli (.'£ JO\; 



n 
I 

"*' 
Rt.l uRr'lt 
END 

NPLAKfhPSft~JMONIH) LC\.}~21·11..i 

{Jf:; 0272 (; 
L:,),~02730 

l;~~;~~~======;====~===========~=============::=====~======~============000 14C 
C :~0C275L 

C ROUTINE: **** B ~ b B L E •• ** 0000276u 
C 00002770 
(, PURPO~E: 000C2780 
C GIVtN THE ARRAY VALUES, bUbblL LRtAiES AN ARRAY lASLEy CCLLZ790 
r· 
l.. 

L 
C 
C 
C 
t. 

C. 
C 
l. 
t 
(. 

C 
(, 

( 

~HICh IS A PUI~T~R T~ lACh lOCATIUN lh IHL VALUi ARRAY 00C~2BJG 

INPUT VARI ABLES: 
IIALUt.S; lAMBDA-VALUt:~ 10 tii:. .j;GR1E0 
L~NGTH N~"blR OF VAlU~S 

caL CULUMN Lf lAHll Tu USt 
MON IH MONT H Ur S, 1 vUY 

UUTPUT VAMIABll~: 
lABLE INLiltlS ~HU"lNG ~0f,.TLO uf,.DE:H LF ltH: ARRAY VALUEi 

(RANGES fROM 1 ll' L..ENGlh) 

AuTHOR: 

';)i".;",: 02 8 1 ~ 
t~J0292~ 

OOG~283C 

~LOC2f4~ 

v(OG285C 
OOG~28b0 

OOL0287J 
OOOL2rlBO 
COl02b9 
~00~2~O( 

0(C02910 
(C~ ('292~, 

NAlluNAL R~GULATO~Y R~~L~kCh IN~lllurE 0J~~2S3~ 

L 000u294v 
t LA~J k~VISED: lC/79 ~lOt295~ 
t &l0t2960 
L===================================================================:===~00t~97Q 
L CC0l298J 

S~bkO IN~ 8UBHLt'VALU~S9LiN01H~IABlE,(Gl,M0NrH) U(.,C L2 99(; 
(. ((.~ (3f(,0 

lMPlAClT lNT~bEk (A-lj (:. i~" ... (;3 ( 1 .:., 

c ::C((~tL.~ 



n 
I 

N 

(., 

c 
(., 

lOJ 

C 
110 

C 
(. 

C 
120 

C 

C 

C 
C 
C 

130 

C 

( 

INTEGfR*L VAlUES(lU~,lZ), TABLE(lOC,3) 

INITIALJl~ lADLE 

00 100 I:l,lENGlH 
TA6lE(llt('OL)=k 
BOT'TOM: 

l , 

l 
-J' SEARCH A 1 IHt p at- STACK 

A= TA B lE ( 1, CD L ) 
1=2 

II (dIGGEST VAlUl AT IH~ BOTTOM) 
B=TABLEII,CGLJ 

.IF(VALUl~(A) > VALUESCB}) 
If'@NGT.(VALUf~'AfMONTHj@Gl@VAL~ES'B,MUNTrl))GOTO 

*lHEN iNIERCHANGl THEM 
lEMP=A 
A=8 
B=T[MP 
lA&L~(I-l,COL):A 

TABlE(I,COL)=B 
*ENDIF 

l~CREM~~T TO COMPARi NEXT ITEM 

13v 

0(;;03030 
():COC3040 
U{J003U50 
OCO()3C60 
OO~(i3C1C 

cvC(c3U80 
OCO-C3fJ90 
CC~C031LO 
OCH)v3110 

~3120 

13v 
00·0(;314.{) 
G00031S!l 
~)u(H)316~'. 

00(}Q3110 
00003180 
(~OOi;)319 O· 
COOC32CO 
OuUC321t.t 
000'3220 
OOUC.32~J 

CH:tOCi324u 
000 (~3 2 5 () 
O'OOC3260 
C(~00321t 

(3280 
A~H 0000329U 
1=1+1 CJ·000330Q 

If (l~LE~BOITUM) bOlO 12~ OCOC3310 
*ENDut"T Il uCO·0332~ 
Ball UM:::BOTTUM-l vue (.3330 

IF(BOTTOM.GT.l)GOTO ll~ OOO~334C 

*ENDUNllL C00~3350 
RETURN 00GU3360 
END OOOt337L 

c.;.::;:;;;::::;::;.;;.;:;;:;..;;::::;:;;.;:;. ;;:::::::.;:;;.:;==::.::.,:;::;;;;:;:::.::.:::;::=:::..=- ;:,;:;.:== :;;;:;;:;;;:;::;:::;==-=.=::::::::: :::;:;;=-=::::::::::::.: =: = =====::=::::::::: ==-:::::: :::;:::::;:::; C(:; ~- C 33 8 C 



() 
I 

w 

C 
L 
(. 

(. 

L 
C 
C 
(.. 

C 
C 
t. 
C 
C 
l, 

ROUTINE: : **.* ~ U LAP ~ .* .. 
INPUT' VAf{lAbLES: 

MWBLO~ CAPACITY BY bLQL~S LLADlD 
~Nll LUADINb UkD~k 0F 0NII~ 

bLOCK LUADiNG UkUEk UF SLeCKS 
NBlOCK NUMBtR JF tlLUl.l\S TO lOld) 

OUTPuT VAKIA8l~S: 
UNLuL 
Nbt<CUL. 
Sf!:.(AP 

COLLA~SLC LUAU1~G DRUEk hkRAY 
NUMb~k Of bLGLK~ lN Iht LGLlAPStG OR0Ek 
TOTAL SY~lEM CAPACIfY IN Mw 

(. AUThOR: 
C NATIUNAL Kt:bUlATUkY" kE.s.LP,HCH lfoiiST11UlL, i'4AY j,'719 

0uO(3390 
~;L-O l34UO 
",L;vt3itl h.J

.,.:-t(; LJ~2l< 

v0~ :;343;.: 
00003440 
(:(10 t34S( 
~/0(; L34b;" 
l. ~ (h .. 3< ... 1 ~:, 
~~v ;:: Cj4 8( 
Ci..lC\.-d49C 
~ ..l , .. it .• 3 ~:d..f l 
c(;CC351C 
\.luC\J3~;2',,; 

\.. 0(; l3 ~.j,j 
L~u .... 35't:: 

L ~~LG3~5~ 

C LA~l Rl:vlSLu:, 1(£/79 ";;,.~i..3')b,"" 

C Q0C~~~1L 
C:;;:..:;;:;..:::.:-.:;;:;.;;;:;;;:::::::::. ;;::.:::.::::.;:; :.;:.:=::::::::::: ::::..:::-.:=..:=. :;.:;:;; =;:;.=;;::== ===:::.::::=.:;..:;. =~..:::::::;: .:::::.;:.;:: === ==:::: :;.::::.: ::::.::::.,== ::::.:.:=:. ::;:;. =-=:: :;'. :::::=l,i.",{' t 3 t::,;;;,' 

l 

L 
..... 
t 

(.. 

~uBROuTl~i L0LAP~(M~BLUK,UNlr~blutKtNLLLLK,0h[GLf~L~lUL,MACOL. 

IMPLIC,T ~NTlbLR (A-L' 
R~AL Mwe~uK'il,~WCu~(10L),0NLAP(~tJj 

lNTLb~k.L UNll'l)J~LJ(K(l),U~CLL(lJ 

ZERO ~ORKlNG AKKk1~ MWlLL AN0 UNLA~ 

0U i~ l=l?i~~ 
UNCAP(lJ;0. 

l~ MWL~L(I)=~~ 

OCLl359~ 

0U0G3b~0 

L~)~3blv 
, ,i',.,' ':1 ' "' ... ,;.., ",,:.. bL .. 

0vv0";b5~ 

C~0(3t;4t' 

.." (, t l ~ 0 5 ;::." 
0vC L 36t; ~ 
... ,C< ... \"3b -, l, 

Lv":" ~3t S'. 
G·~~; ,-,36'7 .. 
t ;',i\- C :;7v\ 



,.r.:::. 

(. 

C 
l. 

c 
c 
c 

c 

30 

NUKeo L: (j. 
DO 30 1 =1 ~ 

~f($N01.(BlOCKII).EUel»G010 20 
N BKClH_=NBKC.OL..'" 1 
UNCOL(No~COl}=UNIT(l; 

E lOAOING BLOCK CAPACITIES iN \IN(.AP 

UNCAP'UNllll')=UNCAP'UNIT(IJJ+M~BLUK'I) 
CONTINUE 

T FE~ P TO MWCOl 

DO 4~ I =l.NBK('Ol 
L(I)=UNCAPtUNCOl(l» 

CONTINUE 

RE 
END 

~lOOL311J 

00.003120 
utt~(j313t.: 

COCHJ374U 
C3750 

000v3 76~' 
C~UO (;3 "77 ;:. 

031'8~ 
C;OC{}319 (r 
000 v3800 
000 (i3e' 1 0 
CtJU0382c.. 
!iOO(~3830 

(JQU(}3840 
{jv'~,:(j3 850 
Oi)\iC3860 
UOO'0381J 
Q("CL388 (f 
OCvv389<> 

c::;;.;::;::::.::::::::::::::=: ;::;========::::::: .:;::;:::::::.:::::= =::::.:::;:::::;:::;::;:::.: ;,;:;..:;:;;::::.: ::;:::::::::::.:::::::::::;;::.==:=:;;;:~::::;::;:= ::;:::::::::=.;::=== :;:;:.;::;:;:;; == :::::.:::;; t 0(,' 03'90 C 
C 000t"3910 
C RU~lINi: **** LON V U L **** OOOL392C 
C 000(3930 
C PURPOSE:: 0';')(·(;394·';-
C FORM lHt N~XT EQUIVAlLNl LOAD-DURATION CURVE IV) BY CONVOlUrlO~ OOC~395~ 
C 003960 
( INPUT VARIABLES: ~OC0391' 
C *Y NATcS OF Thi LoAD-PROBAbILITY CURvE C000398t 
G X AB~ClSSAS OF lHE lOAD-PRDBABllllY (URV~ a000399J 
C XMIN MAXIMuM VALUE UF X ~OR WHICh ¥=l o~ca4~O~ 
(.. XNI.ERO MAXIMUM VALUE Of X FOR WHiCH Y 1 S NUN-llRll 00 (H.:.,4 0 10' 
L NPTS ~ENGTH OF COLUMNS IN AkRAY Y ~ClC4a2C 
c DllTA ST~P-SIZ~ FOR THE X-AXIS ~OO~4~3~ 
t: l..UkRNT i If LURRENl COLUMN uF ORDl~A"lS l!.> iN Y(*.,l) UJ004C4J 
t 2. IF CukRENT COLUMN OF ORDINATES is iN V(*t'~) ~~}(,(J41,5~) 

C N~XT 1 IF NEXT COLUMN OF ORDINAT~S IS IN Y(*,I) OJC04060 



("") 
I 

U1 

(. 

G 
C 
C 
C 
C 
C 
C 
C 
C. 
(. 

C 
C 
C 
(. 

l..AP 
PAVAIl. 
MAX.Pl~ 

2 IF NlXT CULUMN ~F OROINAl~~ l~ IN Y'.,2) 
LAPAL1Ty CF BLOCK INVQ~lNb Tk~ C~NVOlUTION, IN MW 
AVAIlAtillI1Y P~OBABllIIY Of UNiT 
MAXIMUM ~~UfJjBER CF ORuINAlfS Ie COMPUrt FOR NEXT CuRVt 

*VARIABLi IS bGTh INPUl/OJ1PUT 

ALbOR1IHM: 
CHRISTuS POSEIDON 
CHAPTER 4 Of PHD Ui~SERTAJION (UkPU~Lj~HEG 191~) 

THE GMIO STAT~ UNIVLRSITY 
UtPARTM~NT UF NuClLAR cNGINEEkiN& 

AUTHOR: 
t"Al!ONAL R.t:GdJLAluRY RlSEAkt.n INS1I1Ull, 2./16/"(''1 

(n)OC4C 7t.: 
OG\v, D4t 8 .. ~ 
i)Oti{'4· .... 9:.:; 

uQUC41lv 
COeH,Alli.< 
(, 0 v (~41 2 i.; 
OCOC413G 
O(-OL,4140 
OUut415v 
OCvC416U 
OC'~ (~417 (} 
ttvO u,413J 
con C-419() 
000(.,4·2,.)'0 
" C~ l:4 ~··10. 

C 0~OC422( 
(; LA 51 REV I S~[): Itl19 tv ( t-4 23 G 
C LO~L424G 
C;;;;.::.:::;;;::::::.:;;..:;:;c:.: ::;.:::::.:::::;.;. ;;;:;.::;.:;;::; ;::;..;;;::;,,;;,;;.. ;::.::::.:==:;;:.::::; ::.:::;:;;;;.== ::'::::.:;:;':;" ::;;';:":;;"='.==::':::':'::::;;':';::.::::::::==== ::::::::::::: ==:;;.:= ::::::::f ( C 04~ 50 

C .;(; () t:426 ... 
SuBROuT1Nl GUNVUL,y,X?XMI~~OiLTAwtURRN1~N[XT,CAP9 unor4~70 

+ PAVAll,MAXPTS,XNLfRU,NPTS) l00C4280 
IMPLItlT IN1~GLR (A-Z) ~~~~4~9~ 
R tAL PA V All t )\ « 1 ) ,AM ii'l ., )( 1 :C MP , City t U ELl A , XN l;<;;. R(~ (; co ( ..... ;;·0 (. 
heAL Y(NPT~,2'tP~~,YT~MP C000431u 

C OGCC432( 
C NL lUNVOLUTIOh UK J~L0NVGL0TILN l~ KEQUlkEJ fLR PAVAIL=l O~C(433~ 

t L000434L 

c 
\,., 

C 

c 

(. 

if'PAVAIL.GT.~.9G~999JGulJ IvO 

Nt] (J .. H'liVULulIUN Of... ucLCif".vWLUr 10f\& WILL Bf::. cor~~iDt:R;':J FUR PAVA1.l::J 

If'PAVAI~~Ll&0.~~~~~1)b010 10G 

P=PAVAiL 
Q::::14lt-P 

~..:D ('4350 
\,iCu\.:436\..' 
00.J(;431'4. 
0C'U(43Sf: 
l! (; G C4 :.1 9 'oj. 

~_~U4400 

LO~a441D 

0JL~~42C 

c~ 0443~ 



n 
I 

O'l 

l 
(. 

c. 

c 
c 
(. 

(, 

(. 

l. 

C 

t 

(, 

C. 

(. 

C 

C 

-t 

lioi;"" 

*** COMPUTE THE hUMbtR uF ?OlNT~ l~ Yl*,NEXT) ._* 
XNltRU=XNLLRO+CpP 
LAlPTS=l+(XNZlkO-XMINJ/DELIA 
If(CAlPIS~GreMAXPISJ LAlPTS=~AXPlS 

FURM NEXT ~QUJiALE~T LGAO OUkAT1L~ tUkVL (Y' 

rel,NEXT.=l. 
DQ 50~ K=2,LA ~ 

WHI~H bOX DOE~ (X-CA~J GO iN? 

LMY:;;A( K )-CAP 
BOX: 1 *"« X It: MP-){ MIN J /'Jt.ll A 
*If (BOX < 1) 
IFI.NGT.leOX.LT.1JIGOlG 

*THEN ~~I POINT 10 
'1"1 LMP= 1. 
GOTO 20U 

*EL!JE 

- rev 
1. vl 

*" If- (Ii I S NO 1 uN A r" E DG c ) 

OtiC) ~'444V 
CttOC"t"i-5C 
(J:uOL4460 
00(;04-41;;': 
L:OO Lf448 0 
000(449u 
t .... (HJ45~O 
().-Le 51 Cf 
OOt'C4520 
0",_ (0453C 
00(, {J4540 
LOO 0455 (. 
OC--i 04~6C 
t ":'004 5 -Iv 
L;i):~ v4 5 8~: 
LO::; ,-,'459(; 
(Jet t4oGO 
livC(;4bit, 
L 00 ('A62 J 
iJU0G463u 
~'000464( 

:""CL G4t.5,; 
o~,c f466{) 

1~'.kOT.(xtbUXJGNE.ArLMPJ)GOTO IGU 0l 04blL 

*t.NDIF 

*lrl~N INffRPOLAli 10 fiND Y-VAL0t Ju0L408l 
Yl~MP=Y'bOX,CuRRNT)~(Y'bOX+1,(0RKNII-Y'~OX,CURRNl))UOUl469j 

*«XltMP-X(aCX))/GLllA COOL41~( 

Genu lUC 
*LLSt V-VALUe l~ tJlll J.;.,N LOGE: 

YT£MP=YCbUX,CUkkNT) 

J~rC471( 

~~~l412u 

~}lL4130 

0~OL474L 



n 
I 

-.; 

zoo 
c 

c 
c 
{, 

CONT If\iUt 
*ENDlf 
Y (K, NEXT) =p* t( ~f CUkRJi T ) -t~* Y 1 EMP 

*** t;,UAkU AGA I NS 1 A YD~~llj.i..i: UNJtR F LuW CGNUI T l.jN *** 

jf(V(K,N~X1J$L~.1.E-2~Jt(K,~EXT)=~. 

i~(Y'KtNiXl).Gl.1.)Y(KtN~XT)=j. 

5~u LLNflNUl 
K=NEXT 
NLXT=CUkRNT 
C~RkNT=K 

70~ RE1URN 
END 

;.., c (> \.. .... -j 5 \..., 
L'~;, (,41t: 
(. (, L4 77·~ 
~·JC li4l80 
OtrC C:'tJ'1!j 

C(';4t J.\.) 

0eCC4flJ 
\.~A)l4U2:0 

;;,;:CC C4B3~ 
to(HJ4 t14~ 
C CC4ESC 
..;t C t<+B6 J 
(, \..:0 C4b10 
C<i(. (4P8C 

L==;=====~====~=======~===============================================~=CvO(4£9J 
c 
(, 

{. 

(. 

C 
(. 

C 
t.. 
C 
l' ."-.. 

L 
L 
C 
-!,.. 

(. 

L 
C 
C 
C 
L 
( 

ROufINt:: .~** C R L u R ~ *¥.* 

PURPOSE: 
T~ CREATE A LUADING ORO~R fOR THL S~ST[M AND TO fIN~ THE SYSTEM 
LAPAL~TY. TH£ L0AUINb OkDl~ IS CREAT~D B~ L~ADIN& Trl£ N~XT 
U~lT WHI'~ CURRESP~NQS TU THl SMAlLLST uNLStO LAMDA iAlui. 
A~ bLOCj{~ OF UNI1~ AKE LDALJEO, THE UNll lGAutU 1~ RECORtJt:J, 
AN ARRAY Of- blulK LUADING OkUtR 1S FOkMi::.O, TriE: BLOCK CAPA.C i TY i..;t 

kEtORUEO~ AND ThE TOIAl SYSTEM CAPACilY IS l~CkEMcNl~U. 

INPuT VAKIABLcS: 
AVA. Ii.... 

tJLKlAP 
LAMUAI 
... A/l'dj,A 2. 
LAML'Aj 
NuNlfS 
/IIHJNIH 

.Tk0~. if u~ll IS AiAILAbLL It bL GN LINe 
"', fA L !fo 1.:. 1 Fur H 1 1:::' N L I A V A II ALL t T U bJ :H~ LIN E: 
bL0l~ LAPALITll~~ FUh [A(h'U~il, l~ M~ 
FiRST bLOC~'S Lk0iNAl FOK LOADING 
S~CCND 6LGCKt~ uRJINAL fUR LUAUING 
IHIR0 BlGLKI~ ~RDINAl FUK LOAGING 
LLNbTh U~ lAMDAlf lAMDA2 t lA~0$3 ~ A~AjL 

MO~l H Of- ~luG'It' t'tK.a. JL 

0~vL4C,"; ...,' 
Cl')Ol:4910 
v 0(;, ;.)4 'i 2 '-..I 

C «0 t4~3C 
GOO ("4S'4 J 
~ CDG495r..' 
Ot.H) 04960 
{i .• ,<i- 0491 ~ 
\oJ', {, 0498~; 

cct t4q9~; 
(';C:':"05'r.JvO 
o v:':'v5 C 1 .... · 
Cc.,uU'St2C 
;.)0( ... St 3~' 
'~ . \; 504.~ 

:- ~-,_ ," I\::: ,~.- .-
'.I \. V Ii,; _-' ~; ? '>..' 

~0~~~Lbv 

~_v05~1\. 

C~005(8~ 

~. ~ ~ G:~\J9;,,; 

,::;\;0.' f.;, 1 C,.L 



n 
I 

co 

C 
L 
C 
C 
C 
( 

t 
c 
(. 

L 
L 
c 
c 

OUTPuT VARiABLES: 
UNIT Uf'ViII uJADlt\lG ORDiR 
BLOCK 8LLC~ ~OAuINb ORD~R 
MW6l0K CAPACiTY OF 8LOCKS L~AOEG, IN MW 
K NUMBLf GF LOADlNG ST~PS 
SVSlAP SYS1~M CAPACITY IN MW 

ROullNLS CALL~O: 
BUBBL~ NXTBLK 

... ... 
(., NATIONAL RfGULA1UkY K.ESl:ARl.H INS-TIlUTE. 
C 
CLAST Kt;;-VISt:U: 10119 
l. 

({f:.. C511J 
lOG05120 
vuvO~13~ 

COOO~140 

CCJC515U 
QOCL5i6~ 

C~005110 

OOv051B~ 

OOUG519J 
uGO~5200 

t0~0521~ 

C0CL522~ 

L0005230 
COC05~4L 

OvOu5i5~ 

COOC5260 
0000527~ 

L==~==~===========================:=======~~============================OOL~5~8~ 
C C~l0~29Q 

t, 

\... 

c.. 

~ueRUuTl~i CKEuRD'AVAILtlAMOAlflAMDA2,lAMJA3,bLKCAP.~UNlTS, 

+~NlltBLUCK~MWaLOK.KtMONTH.~YSlA~) 
IMPLiCIl INTibtR lA-II 
INT~blR.~ UN1BLK'~0~),UN~T'30L),BLQLK(3G~J 

INTEGER*2 LAMUA1(1~C~llJ~lAMUA2(lO~!vl£),lAMOA3'10j~12) 
l~TiG~R*i TA&LE'lClt3}~PNTR'~) 
K~AL ~YStAPtMWULO~'3~~),6LKLA~(1~O,12t3J 
LUGICAL NtXI(3J,~ON~(~)tAVAIL(1) 

LkEATt l~ULx TABLES FOK LAMUA1, LAMOA2, l~"DA~ 

CALL BUbtiL~ILAM0AltNUNI15tTABl~,ltMUNlh' 
~ALL d03bLt(LAM~A2,NUNITStlAblt,2,MUNlH) 

OQCC53U0 
~v00531C 

00005320 
(; ·.f(~· (;:;; 3,3 ,,)-

;,; . (! 0534v 
v~HjC535(/ 

~ ".L., 05300 
0uv (53 7t~ 
UCOGS3BC 
\i~ '<~i 053 " V. 
CVv (54\) (\ 

CCC0Sci.tlC 
JC<;C542L 



n 
I 

~ 

c 
c 
(. 

c 
c 
C 

( 

(.. 

\,.. 

c. 

40 

CALL BU8bLE(lAM~A3yNUNIT~,TAblt.3,MONIH) 

INI1IALlil INOfX TABLE ~OlNTcKS A~D LOGICALS 

PN1R(11=0 
PNIR(Z):U 
PNTRC31=u 
DON~(l)~.fALS~. 

OONE(2)~.fALS£. 

aONEli)=.FALSE. 
NiXl(1)=61RU~. 

N~XT(,'=.Tkut. 
NEXT(3J=.fRuE. 
~~O 

IN111ALllt tilLL~fUNll~MWbLU~,AN~ ~NIBlK 

s y ~(.A p:;;: ij"f • ~ 

DD £to J ::;l.NU~i 1 S 
bL C(.K ( J i :;;:Ct 
LNII(.Jj:~ 

LN I ti L K ( J I=-{; 

MWBLuKtJ)=-G.;;..t 
LUt,(f INU L 

f·lkO t-ik,~T AV4.j.l/~bLr.: bLU(.t\ lhl tACH LUALlJ'jtl.-Li::V:..:L 

CALL NX1BLK'AVAI~fNUNI1StTAbLi,LAMUAitPNIR(~), 

• 00NL(1),NfXl(1J,lf~NTRY~1MON'H) 
(. ALL I'll J( -j t LK ( A V A It ... 'lP' II( u~" 11 ~ 9 'I A b L t 9 lAM U A 2 ., P N 1 k ( 2. I t 

.. 0 ON E. ( £. J t t'tl c. X T i Z ) t 2 ., t; i\t I R Y ~ , MC N 1 H i 
LAL4.- f,X18LK(AVAll thtUNITS,1~\6L2-~,.LA.MLAjt Ph,TR(,j) t 

9 uGN~(~),NEXT(J),3,LNIRY3tMGNTH) 

,->_<.." 05 43 U 
O'GC(t544C 
l:(;~; C 5~~5 t 
toi~~t546\) 

(;',l·OC5"t70 
~,d.H) lt549 0 
uOO(549(' 
{,,) ,~ .. 0 55 U 0 
tCCC551( 
iJOOC552ij 
C'CC0553C 
G('CvS54~) 

G0{,J555"" 
Cu~C5;j6t 

Lee f557t 
~,,--,(: C550C 
uu(; 0559 J 
:};)(i l50 (:.iV 
0(;0(:5610 
OQ\..i l~62~; 
l .. C~ L:~u3~ 

Ctt{jl?6~;J 

vJC G'>6SC 
t"; C'0iJ5b6.J 
;"'vC(~61 ( 
JO('G~60~ 

[Cli.} C 5c9C 
CL;) 0510tJ 
.. U G~ 7 1 \_~ 

Of ;~ ,'" 51 2. ,-,. 
t; 'h. (. 5 13 v 
(LOC~)1it'..i 

~ J C 1>..:, IS .. i 
~.'C0 t~7 t ' 



c 
~~ 

c 
c 

C 

L 

(; 

.HJt. 
C. 

C 
15~ 

t 

n 
i 

(, N 
0 

2(;0 
C 
(.. 

C 
(. 

l. 

L 

C 
(, 

*lcST TO S.Et: .lif LeAvING Or UN11S IS flNlStlit:u 
1~'OUNE(1)eANU.UUNE'2)eAND.D~Nt(3)jG010 ~~~ 

K.=i\i-l 

*It- *** LAMJAHl Lf:SS lt1AN LAMJA3Q **~ 
IF'@NOJ.'lNTRVteLc&c~lkY2)Jb010 lS~ 

*THEN If lAM~Arll LlSS lnAN LAMUAfl 
If'~NUT.'ENIRV1.LL*cNTRY~))GOrO 100 

*lHE~ LOAD fiRST bLGlK DF u~IT IN1D SYSfEM 
LOtJ.)=i 
GOrO ~vu 

.LL~~ LOAD ~RD HLOCK Of UNiT i~TO ~tSl~M 
LOAU=j 

*ENulf-
GO 10 3 Q<..: 

*tL~L IF lAMCA~w l~SS lhAN LAMOA~l 
IF L. NO f .., « l NT R Y 2 • L f. ;t N 1 R Y 3) 1 Gc 1 J 2:'" (; 

*lHtN LUAO ~lL~ND BL~LK Of uNiT INTO ~f~lt~ 

LOAD=-2 
GOlu 3CL 

*ElSf L~AD 3RD bLOC~ Uf U~Jl INTL SY~l~M 
LU"'O:·3,. 

*t.N.; I f 
*,=NO.1f 
NtXT(LOA0)~elRut. 

*.y;e; '&"'l>~,~;CMb~l #t'd ... (H. .. !(~- t-lHJ~41D ~GR IHA.S UNIT *** 

~0Nll=TAbL~CPNTk'LOAU"LOAD) 
UN 18 LK« KUNj 1 ) =UN 10 lK« KU!\JI -I ) ... 1 

••• ~POATL LeAVING OkuE~ Ak~AY ••• 

ONITCKj:.KuNIT 

(L00511~ 

~~~C51cw 

tGC0~19~ 
t-jJ-.:5BJ:j 
( (,{) ( ':0 31 ,_'; 
l<<';',. ~ 62 ;) 
;';-O(J ('5b3 I... 

CCOL:5t'4l
~!i..,O;':'5f,5~ 

v00t5B6L 
oeo (;5 81·; 
~.<.l C \., 5< tdh: 
(. 00( 5<: 9"; 
L-~,. (5'H",( 

ceL (54'1 t~ 
L U;JOS92: L' 
" (; 0 l S 'i ;3 f 
J;.hJ(i594;.,i 
~GOL595J 

(.,'(.(,.·596(; 
reo (59-' C 
LC.CHJ598 L 
COOO~99C 

~C""d .• 6S0U 
~~, ~,{: 6 C 1 ~/ 

(r6 02 .. ; 
(.,00l603,., 
C· ... d:J ('bi., 4;.,. 
v;,;vC6.,,5~ 

GoCCn.;6 ':;t;. J 
OOC [ct.? ~' 
~~~~6~8C 

tct~cG~~ 
0~~(61v0 



() 
I 

N 

c 
"" t 

c 
C 
t 
C 
C 
C 

.$10 

3ZiJ 

3....::0 

332 

3Ji4 
c 
L 
L 

c 
c 

~"'tU 

"t' .. 
.. 
... 

v\.i\t O,611 ,j 

*** UPDATE. Bluet\, LltADlNG OROid{ ARRAY **~ JC~;0612C 
y(l Dt; 13 G 

BLOCKCKJ=uNIBLK(KJNll) w0C~b14~ 
:)(:u Ot lit. 

*.y-* uPDA"fE ARRAY M~BUjK fUR MW lOAOt:O ~t:K bLOCK *** v~~l;616J 
OGO(.,611G 
OCCC6ieu .*. ASSIGN FRALTIJN~ uF THE UNIT CAPACITV TO lriE BLOCK LOADED CGOOb19~ 

GOTO (31U9320,33~)9LQAU 
Mw8LaK(K}=6LKLAP(~UNITtMONThtl) 

GOIO 34~ 
MNBLGK(K}:tllKCAP(KU~iT,MOhTrl,~)-bLKCAP(KuN1T,MUNTrl,1) 

GCTU 34L 
If(lAMUAl(KLNlT,MCNIH).L~.~)GGT(! 33~ 
rf(lAMDA2(KUN1T,MUNTH).Lf.u)GuT~ 332 
MWBLOk(K}:Blk~AP(~uN~T,MUN1H.3J-bLKCAP(~UN1T?MONTH?2) 

Gora 340 
MWbLUK(K)=BL~CAP'KUNIT,MONTht~)-bLKCAP(KUNir,MCNTH,l) 

Guru 34u 
MWHLUK(K)=aLKCAP(K~Nll,MUNTH,J) 

ADD MW LUAD~O THl~ BLQC~ 10 lU1AL 3V~lLM MW 

~YSCAP=SYSCAP.M~BlOK(K) 

~IND NLXT AwAILABlL 0NIT (IF NL~0f0) 
IFC.N01~OON~(1)oAN0.NEXT(1IJ 

~ALl NXTBLK(AVA1L,~0Nl15fIAPL~,LAMOAlfPNlR(lJ, 

OONE(1'9NcXT(1),1?ENf~Yi,MON1H) 

If(.NUT.OONE(2).ANJ.NcXT(2)J 
(All NXTUL~(AVAIL,NU~lTSfTAeLEtLAMDA2,P~T~(2), 
U~N~(iJ,N~XT(~)t2,cNrkY2,MUNlh) 

O~0062uO 

C000621~ 

~OC~6220 

lC'U623J 
00~C624~ 

0000625C 
~LO~o26J 
COOC6210 
0U~~,280 

00~C629J 

~UDC63l0 

00Q~b310 

uC0Ce32u 
00006330 
~OO~b34C 

C000635~ 

U.~~636C 

G0006310 
00U~b38~ 

0C006390 
~OOL64JL 

rJCt641~ 

~~L~642U 
~ 0Cb43v 
~000b44~ 



("') 
i 

N 
N 

-to 

-+ 
c 

IF« ;y;.NOT.uUNlf (3) ofj>.A,Nuofj>NfXl (.3» i 

GUlL 5u 

~ALl NXTBLKCAVAIL,NUNITS,TABLE,LAMOA3,P 
OONEI31,NEXTI3J.3.LNTRY3,MuNlh. 

(3) f 

C *1:NDWrtIL;,: 

() :::"(:06450 
c.·u· .. · ~)b 46 0-
CCuC64·-1 'J 
G ~i·t (;6413 (/ 
(;00\)049[1 

CGU06~OO 
00(1065:10 'i'v\i KE 1 lit( N 

ENU ~O~(6520 

C=:~==::================:===============================================00006530 
C ut~C654C 

c.. R INE: lfiL~.** (. u R V c **** CDJ 0655J 
C COOC656u 
C PUkPOSf: 0000651u 
{.. 

C 
C 
l 
(. 

C 
\.,. 

L 
C. 
L 
C. 
c.. 
L 
C 
C 
C 
C 
L 
C 
(,. 

( 

GIVEN TH~ bAdlLlTY LURV~ ELL, 10 CRLATE lHE CUR~f LOOQ65S0 
~LCSV~ WnILH IS JNlfORMLf SPACEU ON THl X-AXl~ bASEU ON IHi ~00L659j 
Sll!1AllEST LOAiJING Bl.OCK iN ARRAY MwBLOK C{;:(;066,JC 

IN lfARiAdlE!::.:: 
It.LC 

XAX~~ 

M~BLQK 

ktiLUCK 
.l LOt Pi 

*NIFNrS 

ORJINArE~ JF UNMDDlfl~O LLAJ-PRCBABILITY CUR~~ 

vALl; i:~ FOK L CAD-j-'KUF j.,E 1 Ll T'( LUR \I L AU~C 1 55A S 
CAPACifY OF bLULKS LQAU~D, IN MW 
~UMbER Uf BLOt~S TO LOAD 
NUMBER OF POINTS IN ARkAY~ ~LCSV~ A~u XAXIS 
N0MhLK Uf NON-I~RO ORDINATE~ IN ELLSVE 

.VARIABL~ IS BOTH INPUT/OUTPuT 

VAt< IAbLf':~: 
i:L(Sv~ 

XAX1S 
DiLTA 

LGAU-PRObAblL11Y DRU!NATE~ ON IHt NEW bR1U, 
FOR AhSClSSA~ B~TW[EN BASE LoAD AND ~~AK lUAJ (l~CL' 
LUAD-PRUBAb.tlllY ABSL1S.SA~ ON lHL ki:'tll 'uRAl) 
SliP-SIZ~ FOR XAxIS ARRAY 

INltRNAL VAKIABL~~: 

0CUIJb6iioi 
(,Ob62:':' 

UO([0663(; 
COt)l-6640 
~~\}C.665~ 

vC·~ C6660 
C LtC 0601 ' .... 
~OOc;6b81(; 

0(,U 'J669t; 
(I:] .. 067 Ot 
f;.JCC (;611 t.,; 

CCC('612C 
C(:vli613,j 
(J GO t)6 1 ,,*C' 
v£};., C 075;.; 
0. (J 0 C 6- -, 6 J 
LtJ;';'(j770 
i..I(c..~bIBC 



n 
I 

N 
w 

l 
C 
C 

XL-EfT., XR Ibtd 
Y LEF1, YR 16nr 

X-AXIS INTtkPOLATIO~ ~~u-PJINT~ 

Y-AXl~ lNrER~OlATILN ~Nu-PulNIS 

~ AUTHOR: 

~(~Cb79~ 

[~~~b2UC 

OQC0b81J 
00~C6~2~ 

0C00683L 
~v0~634v 

v~UU6P5_ 

~0~Ctti6~ 

C NATIONAL RtGULAIORY R~~EAkCH 1~~11r01~t ~AY 19/9 
C 
CLAST REVlSlD: 10/79 
C 
C=:======:==;===~:=:===~==:==;:====::====:~~=====~~=======:~=====~~=====(0U(6~1( 
L G.(Cb8B~ 

c 
C 
(. 

C 
(. 

C 

c. 
c 
c. 

L 

1(; 

SUBRG0TiNc C~R~E(cLC,XAXlSl'~LLSvEfXAXl~,MWdlG~,NZPNi5, JOQLb~9~ 
... NBLOCi\,OLllA,LLu('PI) l .. n)006f:1~G 

lMPLltll IN1Eb~k (A-l) C~lL691~ 

REAL bLL'l)~XAXlSl,,),MWbLL~(J) Cww~6420 

REAL ~lCS~[(~lUCP')tXAXIS([LDL~l) ~00L693~ 

KlA~ ~~LTA,ALcFT,AKIGHTtYL~Fl'YKlb"rtXAXiN( OC0u694~ 
~0G~695v 

flh!J SMAlLE~l L.utd .. d.Nb tllULK TU L:~lA6LL!;'M XAXj.~-I~LK.:.:f\iH:Nli)~:LTA v ,-·v6~6L 

DEL TA=:9 994J9 
UO 1U l=.l,NbLCt.,K 
IF(MWBLoK(I).LI.uLL1A)0tLlh=M~BLOK(lJ 

CONTiNUi 

R~~lR1Cl 'AAAINC/~J.L~.J~Ll·A.Lt.XAXiNL 

XAXiNC=XAXl$1(2)-XAX1~L(1) 

1~IOELTA.GT.AAAINC)~LLIA=XAXiNC 
jf'U~LTA.ll_XAXlN~/~~)~LLlh=XAXlNC/~. 

l~iJIALill ~lL~ AN0 K 

SlEP=l 
K=i 

(~006q7~ 

C(CC698J 
r~L(~99~ 

~~:~7~0L 

00CL101~ 

C~0t7G2~ 

LQ00703~ 

~~~0704S 

~~~C1(5~ 

~JJ~1~6L 

~JuD7Ql~ 

~J007~f~ 

~t0(7~S~ 

C(~071~C 

C00l1110 
u c· i. t~ 7 12 t, 
.)U(;\.;113 ... 



c 
c 

c 
c 
c. 

{" 

(. 

C 

l. 

C 
2v 

(. 
() (. ! 
N C .+:::-

{. 

t. 
(. 

(. 

t 

l 

I~lllALIlt INlfkPDLAl10~ kANGlt~ lt~T LOORU1NAfl~ XLLff, fLEFl 

X~~~T=XAXlSl(STEP) 

YL~FT=ElCI~l~P) 

lNiTIAl&l~ INTEkPOLATI0N kAN~~tS R10hl COORUINATt~ XkIGHT, YRIG~ 

XRIGHT=XAXISl(~T~P+l) 

YRIGHT=~LC(STEP+1J 

A~SlbN f 1 VALUe OF ELl~V~ A~D XAXl~ 

ELCSV~(l)=~LC(l) 

XAXIS(ll=XAXiSl( AI 
~AAIS'li=AAXISl(l) 

K,;;;.t\.+l 
XA~lS(K)=XAA1S(K-l)+U~LTA 

**IF CURkENl VALUt Of XAAIS IS Gl XRIGHl 

LF(~NCl.'XAXI~(K).br.XRl~Hl')GG10 2J 
•• TH~N STEP TH~ INIERPOlA11UN-kANbt THROUGM THE S~T UF 

PDIihAT~ UNllL 11 bRALKt:.lS IHt:: CURki::Nl XAXIS VALUE; 
STiC:P NEeD Bi 1f\!(.kiME~TcD AT MC~T U"CE SiNCE 
(THE SlLP-~llL Of XAX1Sl).LE.DtlTA 

STt:P=!)l"r:P-tl 
*If ST~P L~SS ThAN ~lPN1S 
If ( .• {"OT OJ (51 EP ei.. T O1IIilkiLt"NlS» ) GUTu -4 C 

*rHEN AS~lGN VALUL5 fOR 
XL~~T:XAXISl(ST~PJ 

YLEFT=EL('(SlEP') 
XRIGHT:XAXISl(ST~P+l) 

",C\e (rl14 ~ 
\ftC (\715 \.. 
C(0('116~ 

:.:. .. ;\.,07r,,,, 
l';';:U~;7180 

iJ lICdJ-/19 G. 
(·QOt1200 
COC0121 Q 
(to(t 07 i2~ 
UJOG123tJ 
00(.-0724;) 
(}DCC125C 
ceo U120 ~ 
000t1210 
o.OOL7£.el.-
000l;1Z91.} 
;~~) "'- (;1 ~C.,() 

tvC (; 7 31~~ 
OCCi('13Z~ 

0(,00133;..; 
UuQ 0-(340 
tribAl Q.13 5 L 
v\';i;.,U73bC 
DOC C131tJ 
Cut ')73 0 \.i; 
OC\Fo"139v 
000(:740U 
00(01410 
v~Ot142~ 
l,;:{.hi L 1A3lt 
000(;1440 
OJ'-". ;J745:..: 
COC014bioi 



() 
I 

1"'..) 
U1 

(. 

C 
r ... 

(. 

C 
t. 
C 

30-

... 

40 

'Ykl GMT :-t-LC LS 1 t-P" 1) 

.*ELSE -- CUR~~~NT VALUES AkE PkOP~k TO INiERPOLATIUN 
INUi-

ELCS.t'Kj=Yl~~T+'(VRlbHl-YLtfT)·iXAXlS(K)-XLlfT' 
IlxRIGHT-ALLFT)' 

2 

:;~U"fLSE '!)LT bALA.NCe Uf t.lCS.Vf 10 lfRO AND 
CALCULATl ~tMAINING VALU~S FL~ XAAIS 

Nl PN T !}.;;K.-1 
blCSVi=(f.\)=t.~~; 

t<.=K+ 1 
DU 5~ l=K,~LDLPT 

XAXlS'1.:XA~lS'1-11~OEL1A 

E L( S \f E ( 1) :(. '" ~J 
SO CONT It'4\Ut:: 

kETURN 
:;:ND 

(;C0ii?41C 
l; t..' 143l 

., \:·749\} 
(iU'= C15 0(; 
00eC151C 
(;{;ut 152l. 
(}(((;753G 
OOt."C1S4l: 
vli (:,v155C 
~.xv(. C 7560 
CCC;;)151C 
ut C 07:-i3~, 
000 C75Si..~ 
i.H){J 07 60 t) 
(,~.~ (1 b 1 ~, 
Ot,;.( 0762(; 
;;.,..~.",,(:/o3'J 

\)00 (;764(:; 

0.00 C-' 65C 
~. ~ (' L766,,, 
0tOCft,1..; 

L =;;;;;=:;;:;.;:;;:.;;;::=-:;:;;::;;:;::::::.:::..=:=~:::::;;:;:.::;.;;;::.= ::::;;;::.;;::;;;;::.;;:;.;;;:. .;;.::::;;;:;;;;::;::;.;;;;.;;::;;.;:..;;:;::.===::::::;;:;::::.:;;:;:;:;:.;:;:;;;.::::;;;.;;:::;.;;;;..:;;:;.;;;:. ;;::;':::;'=~::;'.::::::::' ::~:: :;;:;.'~:::; . .::;:::::.:;:.:;;:. C G{)C 7t,EC 

(, OOl;;v'1t:SC 

C RUuTINE: *~~* 0 ~ L G N F **** 0~~L7100 
C O~CC171~ 

PURPOSE: ~~Gl772~ 

C TO REMQ~~ THE i~FLLr~ Uf PkluR-lLAUtL bL~CKS UF TnL SAME 
C ur'lilT Oi\;i ll'it: SMAr'£: lrt- TNL. LuAJ-PKC8At~jLllY (ukVt:, BY dtLO~VULl.nlJN 

fROM LtFT TO R~GNl u~lNG YNEAI'X)=iYLAST'A.-~.Y~~XT'X-(.P')/P 

t 
L ANfUT VARIABL~~: 

£ *t URUINAlLS UF lMl LGAL-PkUbAblLllv (UkVc 
L X AbS(l~SAS Of l~~ LOAJ-PkDbAblLlTV CURVL 
t XMIN MAXIMuM VkLU~ OF X fUk WhICH Y=} 
C D~LT . .;\'~ ~TtP-;);:IL f-CR H·tt -AX};.) 

Gi:.0 ;':-'13';" 
l(C'GI-/4~ 

i.;" .. (, 775l> 
L'J:~C776 
(teet'f;"" 
l\. ~ {; ;..1'7~; i~, 

l*- " C779~ 
i..(0~lB\i.0 

It ... ,,,,,L7'il ... 



n 
I 

N 
CJ) 

L 
(. 

L 
(. 

L 
C 
C 
C. 
C 
C 
C 
C 
L 
l. 
C. 
(. 

C 
C 
C 
C 
C 
L 
C 
l. 

LA~T 

t14f:.X T 

LAP 
P 
NPT~ 

"AXP1S 
XNIERG 

1 IF LUkRLNT COLUMN ~f OROINAll~ is iN Y(*,l) 
~ If CUKkENT lOLLMN UF GRDLNATl~ is l~ Y(*,Z) 
J IF NEx1 COLUMN OF OROiNAltS IS IN Y(*~lJ 
2 IF kElT COL~M~ 0~ ORUiNATES IS iN Y(*,lJ 
tAPALITV G~ PRlVIOUS dL~CKS Tv Sl DE(dNVJ~VfO 
AVAILA~IL11Y OF uNIT 
LENGTh OF LOLUMN5 Of ARRAY Y 
MAXI~UM ~0MBLh UF UkUINATES 18 LJMPUTt fJR NEXT CURVt 
MAXiMUM VALUL Uf X ~GR WH:LH Y is NUN-I£~O 

*wARIABLE IS bOTh iNPUl/OulPUT 

Al,QRIIHM: 
(NUMERICALLY SIABL~ fUk P>~.5) 

CHRISTOS PuSLIDUh 
LHAPTER 4 UF ~h0 OlSS~kIATIO~ (UNPUBLl~MED 1919) 
lHE UHIO SlAT~ uNlv~RSIIY 

utPARTMENT Of NUCL~AR ENGINL~kING 

AUlhOR: 
NAl18NAL REGuLATOkY R~StARCH IN~Tlr0r~ 
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0:CLlj2~ 

0l~C7f3~ 

~~007840 
(~u(1~5C 

~~~0186C 

tCO~7870 

OtOG1~8L 

~~Ol789~ 

~0JL7~LO 

0LCG191u 
OOOl7920 
D(CC7~3~ 

00001940 
J~L(195~ 

tOCC14bC 
COC(791C 
0CJ07Sd0 
COO~1~9C 

~CC0bL00 
u0008(1( 
0ClLb02~ 

L_:CB~30 

L~0~8l4u 

OtOvSL5~ 

l===:;~==:==~;;:=======:================:===~~==========================O~C~8~b~ 
C UlOl8t10 

c 

.5.uBROUT Ikf: LH:..Llh'lir (Y, X, XMli~, U ELlA, LAS T t NEXT, CA P t 
+ P,MAXPTS,XNZERO,NPTS) 

lMPllCIT iNTlb~~ CA-I) 
REAL Y(NPT~,2),P,Q,NUMcRtDcNOM,~ArlO,YlEKP 

REAL X'lJtCAP,XM1~tUtllA,Xl~M~,XNZERU 

If(P.bi.j.9999S9}GOTu 4\.).", 

000 ~t:C d J 
0~'" ~8~ 9(: 
(:CO\JBl{~(; 

:"':~Ch.Ll~ 

''::t~tl~i;.; 
(.(,Ot8130 
('C~ .. b14,-,' 



n 
I 

N 

" 

c 
c 
c 

c 
c 
c 

c 
(.. 

c 

C 
t 

C 

c 
t 

c 
5(; 

fINO WHERE 1G ~lUP THE CALlULAIIG~S 

XNZERO=XNltk8-CA~ 
CALPT~:: lot· (X NI tk 0- XM IN ) IUE llA 
IF(CAlP1S.G'@MAXP1S)CALP1~=MAXP1S 

FORM Ni:XI EQUIVA .... tJ\al LOAD DliRATIUil.i UJR Vf 'Y) 

Q;l.-P 
YC1,NEX1)=1.. 
DO 100 K=2,LALP1S 

WHICH BUA OOlS (X-tAP) GO IN? 

XTt::MP=A(K)-CAP 
BOX=,t'" (X Tt:MP-XM!N) /Di.lIA 

*IF LAP < DELTA L bUX => 1 
If(.~OT9'CAPeLl.DEllA.AND6BU~.Gl.l)GLTu 5~ 

*JhiN 
OENOM=~.-Q*(CAP/0ELTA) 

NUMER=1(K9LAS1)-CJ*LAP-Y(K-lt~~XTJ/DtLTAJ 

GOlU c0 
*i.LS:f::. 

~l f bLJ.\ <. 1 
IF(.NOTo'bJX.~1.1)JGDTO ~5 

:.;<: -H-h:N 

'iT f:.fvlP= 1. 
(·:.. .. Yli·j 7{ 

"'(,,(815(, 
;,.,tCC81bC 
OCCCB17C 
CClO(;818J 
0t:H.a19~ 

COO (J:&2(. C 
V\h,~ v8 21 J 
OCvtt ~2J 
JOLH': .. 8;23 ~: 
0(\0(8240 
lIca cLff. 250 
Ct;~(,8 26 U 
Dn •. 08210 
ctcOB.2e~ 
",: '", C 829 i,..' 
{>cC083(}i.J 
()OOC831l.; 
i>'CC832v 
\';vC(.IE33C 
C"J",:( 8340 
(;00\.;8350 
vvO('83:6(. 
(t,,,,· Of3 7 ~.' 

G 0(,: ;:~e 3 b (' 
00(: 1.1839;) 
{,.. '"' (,84('0 
lO")(;6410 
i.) .. ;~i uh42 Q 

'J';:' .~ 0843..: 
'(0fR......4t 



n 
i 

N 
(X) 

L 
t 

S!i 
L 

L 
b 

..-
C 
C 

(. 

(. *** 
C 

bu 

lO~ COhl1NUE 

*tLSE 
*If LAP=UElIA 
IFC N01~(CAP.t~.OELTAJ)GOrO bl 

·Th~N 

Y1EMP=V(K-l,NlXTJ 
Gore -Ii.; 

*ElSt 

*cNulf 

"t -j L M P :::: Y ( b U It , N E )( T ) -t ( Y ( B D X -+ 1 ~ r~ i..){ r) - Y ( dO X , N EXT) ) 
·'XTEMP-XIBUX)I/D~llA 

iJE1\tUM=P 
NUMt.R=VtK.,lA,S,T)-Q*YTEMP 

kJ AGAINSl uNOERFLU~ *** 
RATiU=NUM~k/DENOM 

(kATIO.lt.l.L-2U)bUTU ~~u 
IfIKATIO.GT.YCK-lrNEX1J)RATIC=Y'K-l~N£Al) 
Y'K,N~Xt)=RAlIO 

If(LALPT~.~t.MAXPT~)GQTD ~~~ 

K=tALPTS+l 
(. 

L ASSIGN lAIL O~ NEW (JkVt fO liRU 
c 
20~ UO 220J:K,MAXP1~ 

YIJ,NExT)=O. 
lLU CONTINUE 
30~ K=NEXT 

NEX1=LASl 
L~Sr=K 

4~v KflURN 

000t~~5~ 

0(.0846u 
Cj00841v 
o tJeH.::e "iB J 
iJO{;; 08 4-9 t~ 
000(8500 
00(d:'<851 ,: 
Lu-t.. ":.l8S2C 
OOu(t853;~ 

08')4) 
L'i.},OC855 
GCto i)S 56(;· 
v(l(, tB57C 
0(,0 ("858 CJ 
v~J ~, C 5 5 9 tJ 
l t:C(~8600 
OCOC3bl":' 
O;j:~ OS 62 ;..' 
...;(,(,;0863(> 

L864C 
(JOOCS65C 
\.; .. (Odt60 
0,(0 (;8670: 
OtdJ (;-ebBC 
Ct~~et9v 

uiJJ [81tH.' 
C, C CS 11~' 
\',.1..l872it., 
J(,0(.81'30 
0(:; 0&140 
v;,Jt.J-t;b75~' 
~';;J(H.;a 76:, 
(I(!Ot,£t710 

~ND GlO~b78~ 

C=============:==========~===========~==:====~~=================;======~00ttb79( 
C C~(088(O 

C RUUTINi: •••• 0 Leo N k *.*- 00((E21: 
t iJ~O(;882L 



("") 
i 

N 
1..0 

c 
c 
(, 

c 
(. 

c 
c 
c 
( 

c 
c. 
c. 
c 
c 
c 
c 
c 
c. 
( 

C 
(., 

(. 

C 
C. 
c: 
C 
(., 

t 
C 

PURPOSE: 
TO REMOVE THE EFF~CTS O~ PRIOR-LOADED BLOCKS OF THE SAME 

SHAPE OF lOAU-PROBABILITY CURVE, Bf OfCOfiilVOLUTION 
USING YNEXJ(X)=(YLAS1(X+CAP)-P*YNEXl()~+CAP) )/t;.;; 

INPUT VA ASl.ES: 
*V ORDINATES Of THE LOAD-PROBABILITY CURVE 

X AbSCISSAS OF THE. lOAD-PROBABILllV CURVE 
N MAXiMUM VALUE OF X fOR WHICH Y=l 

~P-SIZf FOR THE X-AXIS 
T 1 IF CtJRRENT C.OlUMN OF ORDINATES IS IN Y(*~l) 

2 CURRENT COLUMN Of ORDINATES IS IN Vi.,Z) 
1 If NE.XT COLUMN OF ORDl NATE SIS IN Yi *t 1) 
2 IF NEXT COLUMN OF ORDINATES IS IN V'.,2) 

CAP CAPACITY OF PREVIOUS SlOCK5 III BE iJECON\lULVED 
P AVAILABilITY OF UNIT 

LENGTh O~ COLUMNS Of ARRAY Y 
MAXPTS MAXIMUM NUMBER Of OROINATE~ TO COMPUTE FOR NEXt" CURVf: 
XNlERO MAXIMUM VALUi: OF X FliR WHICH Y IS NON-lERO 

.. lABl~ l~ BOTH INPUT/OUTPUT 

ALGOR1THM: 
(NUMERICALLY STABLE FOR P<O.S) 
LUMPlEM~NT OF THAT IN ROUTINE OECONF 

AUTHOR: 
NATIONAL Rt:G.ULAIOR1' RtSEAKCH INSTIIUIE" OLI06ER 1919 

000C8830 
0000884Ci 
OOl.Hl,885D 

088bv 
00008810 
OOO(i888(i 
000U8890 
OC;0089iHi 
00008910 
O~n'::~0892C 
00t08930 
(;0(0894(;' 
00008950 
00008960 
Ot C089'1~ 
000(;8980 
000.U8990 
l>O(} (:9 (: 00 
DOC0901o 
OOi#09C 20 
00009\)30 

DOOC905G 
OOO(.j9C60 
~ ~,;~A)9C.1C 

000(:9080 
ti0009C9U 
0000910( 
OO:t.;Q9110 

C ;:::;;;;;;;;:;,:;.::;.:::::.::;::;:;:::::: ::.:~::::==;= ===;.::::::::;'::;::::'::;;;'::::':'=-;::::; :::::::::::;::::;;::: =:::: :=::: ::::::::::::: :::::::;::; ::::::=::::::::: =::::: ::;;z::::;;::: :;::;;::::c 00 ('912 0 
C ~OOU913~ 

!)UBROUT INE uECONR (Y ,X ,XMIN"UE LTA., lAST t NEXT, CAP, (:000914C 
.. P,MAXP1!'),.XNZ.ERO,NPTS) L000915C' 

IMPLICI 1 INTEGER (A-l) 0'000916(; 
REAL Y( NPTS ,2) 9 p.Q, HUMER, UENUM ,RA T lU, Y TEMPl" YTEMPN OO~09170 
REAL X(1),LAP,XMIN,OEL1A,XTlMP,XNZ~kO 0~CC9180 

r .!",J-"'f'\ riO ~* G('!. 



n 
I 

W 
a 

c 
c 
c 

c 
c 
C 

C 
C 
L 

c 
c 
c. 

c 
c. 
(: 

3& 

32 

+ 

42 

(P.LT.O. ) GOIO 4();.,; 

FIND WHER~ TO STOP THE tALCULATIONS 

O=XNZERO-c.AP 
CAlP1S=2+ (XNlEkO-XMIN )/DELTA 

TAIL OF NEW CURV~ TO ZERO 

DO 32 K=CALPTS,MAXP1S 
Y(K,NEXTJ=O. 

INU~ 

FORM NEXT EQUIVALENT LOAD uUkAllON CURVE tYI 

Q::l.-P 
00 100 J::3,LAlPTS 
K:.CAL PI S+2-J 

WHICh BOX DOE~ (X+CAP) GO IN? 

XTEMP=X« l\) "CAP 
BOX:1 +. (Xl EMP-XM1N)/u£llA 

EMPl=Y(BOX.lAST}+(Y(BOX+l,LAST)-Y(BOX,LAST» 
*(XTEMP-X{SOX)/DELTA 

*IF LAP < DELTA 
1 f ( .NO T • ( CAP .l. T • Dc Ll AJ ) GO 10 50 

*THEN 
DENOM=l.-P*(LAP/OE-LIA) 
NUME R=YT k:MPL-( P*CAP*Y( K*l,Nf:X Ti/DEl.I A) 

VVVVJJ;.7"; 

000U9200 
oeo (j9 21 i;j; 
000($922 Ct 
CCOb923u 
~OC{J924v 
f!.)(,(JS250 
OOOC9Z6u 
0(, (; u9 21 C 
000092.80 
OD009290 
C:,,(093Q( 
(,h)O (19310 
00009320' 
00009330 
Gv.O(i934\i~ 

0.0'[09350 
00009360 
00009310-
00009380. 
OQi;;jC9390 

094CiC 
00009410 
OOOC942Q 
'J0009430 
00009440 
OOGC9450 
uOO(;,946v 
J000947t: 
00009480 
OOu~49~ 
(lOOU9500 



n 
I 

W 

c 
c 

c 

(. 

bO 
.-

C 
C 

70 

t 
C 
C 

80 

*E 
GOlD 

*-If CAP=OtlTA 
I.NOT.(CAP.EQ.DELTA')GOIO bO 

*THEN 
E:MPN=Y(K+ltNEX1) 

Goro 70 
*flSE 

YTEMPN=tIBOXtNEXI)+(Y(BOX+l,N~Xl)-Y(BOX9N~Xr) 

*IXTEMP-X(BOX"/DElTA 
*ENDIF 

DfNOM=Q 
NUMER;tTEMPL-P*VTEMPN 

*** GUARD AGAINST U~ERfLOW *** 

CONTINUE 
K=l 

RATlil=NuMtR/OtNGM 
IF(RATIO.GT.l.JGOTO 200 
IFIRATIO.LT.Y'K+l,N~XT»RATlO;Y{K+ltNEXT) 
V(K~NEXT)=RATIO 

C ASSIGN HEAO OF N~W CUR~E TU uNITY 
C 

200 UO 220 J=l,K 
Y ( J OJ N EX 1 ) :; 1 • 

220 CONl'INUE 
K:NEXT 
NEXT=LASl 
lAST:K 
RETURN 
END 

00009510 
0000952(} 
00009530 
\)0(109 
OC00955G 
00009560 
00009510 
C~(fCC95BO 
'D-i\;O 09590 
00009600 
G000961C 
00009620 
00.009630 
00 <:A)9640 
O~00965J 
OOCG9660 
00{;0967C 
000096tH} 
uOCt09690 

(,"9100 
OCC09110 
OOC09720 
00':-(l913"" 
0000974(, 
0000915Q 
OC'Ol'976t 
{)'OC-('9710 
Ov~~C97al, 

C000919~ 

vOO:0980o. 
UQCHl9!3,lO 
(fvf'0982C 
OOOlt983\.i 



(J 

1 
W 
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& OCC~9850 
CINE: ** •• ENE R G V ***. ~~J09B6C 
C OOOG9&1G 
C PURPOSE: GQCQ98S0 
c 
c 
(. 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
(. 

C 
(,. 

C 
t 
C 
C 
C 
(. 

(. 

c 
c 
(.. 

c 
c 
c 

GIVEN A SVSllM LOAD-PROBAbiLITY CURV~ (flC), 1U PROJECl THE ENERGY OCC0989Q 
GENERA 0 BY fAt.H UNIT lk THE SYSTEM. RELIABILITY (lOlP), (KOC99CC 

E AMOUNT OF PURCHASED POWER NEfD~D TO MEET SYSTEM O~MANDS. ~~~D991~ 

INPUT VA 
i:LC 
XAXISl 
EL(,PTS 
UNIT 
8LOCK 
MWSLOK 
t.AYAil 
NBlOCK 
SYSCAP 
riOURS 
MONIH 
HYDROS 

UNGEN 
IDHl'ORO 
NHYuRO 
NSTEP 

00009920 
ABLES: 00009930 

ORDINATES Of ~NMOUIFltD LOAD-PROBABILITY CURVE OaOt994U 
VALuES fOR LOAD-PROBABILITY CURVE AB~C1SSAS Ct~~0995{.f~ 

NUMBER OF POIhTS IN ELL AhD XAXISI ~~Q0996~ 
LOAOING ORuc.R Of UNITS 0000991C 
LOADING OROER Of BLOCKS 00009980 
('APAl.l TY OF BLOC.KS LOADED, IN testw (..999G 
EfFECT"VE AVAILABILITY BY UNII OCG1COOC 
if_UMBeR Of- BlUCKS 10 LOAD L~Cl(tClu 

TOTAL SYSTEM CAPACI1Y l~ MW OO~1&02C 

NUMBLR Cf HOuRS IN STu~Y PERIOD 00010030 
MONTh OF- STUDYCCfl0040 
LDGllAL FOR CUNDITIOM OF HYDROS iN SYSTEM 10050 
TYPE. Uf Gf-NcRA 1 ION u~r.: 1-51 tAM FOS~llt 2-STf:AftJl NUC Lt: AR, ;Joe 1(1060 
3~I.C. lNGli'!l. 4-GA~ TuRBINf::, 5-Ji:l ENGIN£., b-HYURO, OOOl{}O~I!) 

l-PUMPEO S10RAG~ COOIC080 
THt iXPECTED GEN~RATION BY EALH HYDRO UNIT OOOlU09u 
lOCAIIo,~ Of ThE h'tOkO Uf\tll IN THE ORDER HEAD OCltluiliO 
NuMBER Of- HYDRU UNITS entICll(: 
~OMBi.R OF LOADlt~G STEPS fOR THE fOUR TYPES Of UNITS ()OOlt12C 

OOulCl3" 
OUTPUT VARIA6LlS: (00 l014(~ 

LOlP LOSS iJF LOAD PRuBABIlJ.IY (v <. LOL? < 1) 
SYSGEN T01AL SYSTEM EN[RGY 
UHSERV Uf,SERvf:O ENeRGY 
ENRGfE lNLRGY ev Bl.OCK LOADED 

00010150 
UGCluibv 
CiCll\i110 
Gt!. lU18v· 



n 
I 

W 
W 

C 00010190 
C TO ENERGY AND 1ME SUB k.OOl I~tS I I CALLS: ~(iO l(;.2td ... 
C OROINATES OF CALCULATE.D LOAD PROBAB1 .. IIY CURVE Ot;L,lC21{} 
L XAXIS THE X AXIS DEMAND VALUES FOR fLOC & ELCSVE 00010220 
C iLCSVE URDINA.Jt~ OF ThE NEW LOAD PROBABll.llY tOOlU;:30 
C CURVL COMPUTED IN SUbROUTINE CURVE 0001'240 
& NUM8Ek OF POINTS IN ARRAYS ELDC, XAXlS~ AND ELCSV~ COG 
C NUM8ER OF NON-ZERO DROINAlfS iN ELCSVE 00010260 
C 00010210 
tINES : to(1028~ 

C CURVE INTGRB GENER8 LOSLOO COCIQ~90 

C 00010300 
C GOGlt310 
C AUTHOR: OCOI0320 
C NATIONAL R£GUlATORY RESEARCH INlS1ITUIf::. 2122119 0001033D 
t COCIC340 
C LA REVIS : 1 10350 
& QGOID36~ 
c==-:::===:·.;;;;:=:.:=======:::::::====:=::=:::::===::;::.:==;;:;;;.:;;;:·;;:;:.;;::==-====;;;:::;:;·===::::::;::::.:.===-==:.(;.OOl{J37€: 
t 00010380 

c 

c 

IN~ £MfRGY(Elt,XAXISl,ElCPTS,UMlT,BLOCK.MWBLO~9 
.. EAVAll,NBLOCK li SYS("AP,lOlP , SYSGlN,UNSERV , 
+- ENRGEt:,HOURS,MONll1"hYDROS" 
+ NHYDRD"UNLOAD,UNGEN,NSTEP) 

IMPLICIT I~TEGER (A-I) 
1 NTEGt:.R NSTEP (4) 

REAL ELCClLCPTS),XAXIS1(ELtPTS) 
REAL SYStAP,SYSG~N,lOLPtUNS~RV, UN~~N(lG,12)tELtSVE(lU~o),ENGDfM 
REAL MWBlOK{ 1),EAVAiL(lC(.',12 .9cNRGEE( 3()\)'"kOURS 
RfAl XAXlS(lu~Q).D~lTA,L1MITA(lQO,3).LIMITB(lOO,3) 
REAL ELDC(loOQ,2) 
INTtGER*2 UNITtlJ,BlOCK(l),UNlOAO(l) 
LOGICAL H1DRO~ 

uOtl0390 

f.hA~1(;41C 

00-0' 1.0420 
OiH,/1043() 

10440 
'(;,010450 
00010460 
000104·70 
OaOlC480 
{:{)(,lC4s9v 
O!i~.lC5t,O 

(>OOll~51 (} 
Q()O 10520 
{} f}O ·H~~ ':\ fJ 



c 

c 

c 

c 

c 
c 
c 
c: 

c 

ABIl US! INATES 

SlIE.,XAXISliIlMWB IPNIS~NBLDCK 

OF OM ARRAY E. 

fINU LIM S 0 ION FOR AVA I lOADING BlOCf{ 

CALL LiMIT l "LIMITS, 
-t- 1 L., 

CALC-ULIlTE R IREME~IS BY 1 

1 
tALL INIGR8'ELO~, 

+ AX I 
S,XAXl~l(l.,DElTA,u*u" 

DEM.ElOCP1) 
EhGDEM*HOURS 

THE EXPLCTiD tNEkGY G~NtRATION BY LOADING 
BLOCK FOK EALH 11 

CALL G£N£:Rb (Of. ,ilLH::' llI XAXlS i' EAVAIL.,MONrn~tNRGic9UNI r ~ 
+ HWBlUK "NtH_OCK "LIMl TA, lIM1TB.,HOURS" 
+ llDLPT.NlPNrS,SYSG~N,SVSCAPtUNlUA UNGEN9NSTEPJ 

(Joe 

00010650; 

1~6B' 
00010'690 

OUOI0810 
00010820 
OCOl(83~ 

OUOI0640 
OOOl~S5u 

00010860 



n 
I 

W 
U1 

C 
t 

C 
t 
t 

c 

20 

.. .. 

t UNSlRVEO ENERGY 

ENGOl:.M-SYSGf-N 

tALLUlATE LOlP 

I=l.ElDCPT 
(l,lJ=ELCSVE(I) 
(1,2)=0. 

lOSLODtD .ElOt.XAXIS.EAVAll.MONTH,BlOCK. 

RETURN 
END 

UNll.MWBLOK.NBLOCK,ELDCPT,NZPNTS,lOLP,SYSCAP, 
UNLOAD) 

000 lOBl0 
C lU880 
OOvlO·89u 
OOul0900 

I091C 
00010920 

10930 
tilCIC940 

lO4;J5t 
0001096Q 
C(;01""970 

10980 
1~99v 

00011000 
OOCIIOlv 

(.::;::::.::======== ====:: ;;::;:;;:;.=;;,;::=-:::.=====;;:; ;;;:== ;::;;==-==:::;;;.'=;:: ::======:: ::===:::.::::::::::.:== ::':::::::::;=::::'(tcOr 11 ()2 C 

C L~011030 

C ROUTINE: *4 •• fIN 0 H T **** OOOll04~ 
C O~Ol1050 
C PURPOSE: OOOll()bC 
C TO CALCULATE THE THERMAL ~N~RGY FOR BLOCKS OF A GIVEN LOADING 11 C 
C TYPE AND THE IDIAL IHtKMAL ENERGY FOR ThE UNIT. 00011080 
C OCDII09J 
C INPUT VARIAfH .. E~: 0001110" 
t IOTYPE INaEX OF uNIT~ Of SPECIFIED lYP~~ IN THE ORDER READ 00011110 
C NTYPE NUMBfR OF UNITS LOAOlU OF SPECIFIED TYPE 00011120 
(" NSTEP NUMBt:R OF LOAOiNG-SrlP~ U5EO FOR THIS LOADING T'i'PE i,t,tOll13C 
C HEATRI HEAT RArE IN BTU/KWH Of FIRST BlOtK 9 BY 0NIT COOll14~ 
(. HEATR2 HEAT RATE I~ BTU/KWH Of SECOND bLOCK t BY UNIT (1. (; C· 11150 
, HEATR3 HEAl RATE IN BTU/~~H OF THIRD tlLU~K, BY UNIT 00011160 
C ENRGE:2 ENERG'f GE:N£kAIED BY UNIT ~t BY COLuMNS: l-FIRST BLOCK, t;OO 1117(; 
C 2-~~CONU bLOCK, 3-1H1RD BLOCK, 4-fuTAL FOR UNIT OCCll180 
C 0001119U 



n 
I 

w 
O') 

c au 
c 
(. 

c 
c 

lABlES: 
EhERGY REQuIREMENTS BY U~ITSt BY COLUMNS: 
BLOCK, 2-StCONU BLOCK, 3-1HIRD BLOCK, 
FOR UNIT 

11 
O~~11210 

O~Ol1220 
OOt11230 
00011240 

C : OO~11250 
C aNAL REGULATORY EARCH INSTITUTe G-\jC112bO 
C OOCl1270 
C LAST REVISED: 1 ~1128C 
C 00011290 

;=====:================:=====;=====================G~O11300 
t OOul131C 

c 

C 

C-

(. 

+ 
INE flNDHT'HEATRltHEATR2vHEAlR3,MLA1,~NRGE2, 

IOTYPE,NTYPE,NSTEP,MUNTH) 

LICIT INTEGER (A-i) 

RE.AL HE A lFi! (1 ~>-ti., 12.) ,HlATRZt 1 '-hi, 12) ,HEATR3 (1 &( 9 12) ,HEAT« :LOu, .... ) 
REAL ENRGE2110t,4) 

tR *2 IOTYP E( 1) 

IF(NTVPE@LE.GJGOJu 
t: lHt:RMAl t:Ni:RGY ACCOKuING TO THE NUMBfR Of ~TEPS PER UNl J 

£10 50U l::;!,NTYPt. 
UNIT1=IOTYPf(1) 
GOTO(1~,20.,30)9NST£P 

l~ H~AT(uNITlt~)=HfATR3(UNITI,MONTH)*O.OGl*E~kGE2tuNlrl,1) 

0010 300 
20 HiAT(UNITl.,1)=HEArRl(UNIT1,MONlHJ*~.J01*lNRGf2(UNlTI,1) 

HEATCUN1TltZ)=HEATR3(~NlTl,MUNlH)*L.0~1*E~R~i2(UNllltl) 

GOIO 300 
30 HEAT'UNiTlvl)=HEATR1(UNlTI,MO~TH)*L.Q01.fhRGE2(UNlTlfl) 

hEAT'uNITl,2J=H~ATR2(UNITitMONTHJ*C.uOl.ENRGE2(~NlT1,2) 
HEATtUNiTl,3)~HEATk3'UNiTI,MONTh)*0.~wl.£NRGEl'UNITlt3) 

3u'",; hE.AT C uNl T 1,,4» :rit-A l' (UhIIT 1, 1 »+Hi:A r« UhliT 1 t 2» +Hi: AT ( UN IT I ., ,3 ) 

000'1132(" 
00u11330 
oOtl134{. 
00011350-
Ov.vl13bG 
0\1-( i131C 
OGOl138t 
voe 11390 
(L (, 11'tCO 
v;)011410 

11420 
O\iOl14-3"':~ 

0-:.,0 1144 C 
uOO 11450 
GO?;. 1146U 
(lOU 11 "tl'v 
(JOO 11480 
iJ Q-l' 1149 t; 
(10011500 
uOOl.151u 
\j<j~ 1152U 
0~~11530 

UDOl154~ 



n 
I 

W 
-....J 

50C tONTINU 1::: OOOl155~ 

URN ()OC 11560 
END 00011570 

C;:;:;.;;;..;:;.====;;;;;;.;;;;;;.= =;;;::;::::; :::::==== :;;=:~::;,;.==:======;====:: ==-== ==::::: ::.-=======::.:==== :::.:, == :::.:::: 1158 G 
C 00011590 
C NE:- **** G E N t. R B **** 11600 
C 00011610 
C : LOOllb20 
C TO CAL GE~ERATION IN MWH FOR EACH BLOCK LOADED 00011630 
C 00011640 
C INPUT VARIA6 S: 00011650 
C flOC ORDINATES OF CALCULATED LOAD-PROBABILITY CURVE U0011660 
C XAX ORDINATE~, OF i)-PRuBABILITY CURVE 00011670 
C EP-SIl~ fOR ARRAY XAXIS 00011680 
c 
c. 
c 
r.. 
C 
C 
L 
C 
C 
(., 

C 
(, 

(. 

C 
C 
C 
(. 

C 
C 
C 
C. 

EAVAIL EFFECTIVE AVAILABILITY BY U~IT 00011690 

UNIT 
MWBLOK 

NBlOCK 
lIMITA 
L.IMITB 
HOURS 

NlPNlS 
Ol'4LUAD 

EP 

MONTH OF STUDY COOl1700 
LOADING ORDER Of UNIT~ 00011110 

lTV OF 8LOCK~ LOADED, IN M~ ~0011720 

LOADING UROEK Of BLOCKS D0011730 
~UMBER OF BLutKS TO lOAD t-o.~11140 

D INTEGRAIIO~ lIMITS BY B~OC~ uOCl175G 
-HAND INTEGRAl ION lIMITS 8Y bLOC~ ooal17t:dJ 

NUMBER Of HOUKS IN MONTH 00011770 
NUMBER OF PU1Nl~ iN ARRAYS t:LDC AND XAXl!) 0001178£.1 
NUM8ER OF NON-ZERU ORDINATES IN lLOLIS COlUMN~ 000 1179U 
LOADING TYPE: Of- uNl T: I-BASE, 2-(, YLLI NG, 3-PEAK INGt" 00011800, 
4-hYDRU OU01181:) 
NUMBER Of LOAOING STEP!) FOR thE fOUR TYPES OF UNITS (0011820 

OUTPUT VARIABLES: 
0-0011830 
("001184(t 
00011850 
{"ell, 1186 (; 
{;t)ul187(} 

t:NR GEE:. GtNt.KA lIUN OF i:-ACH BLUCK., IN MWH 
SYSGEN IOTAl SYSTEM GtNtRATION, IN MWH 

ROUl'lNt.S CALLED: 
iNTGR8 CONVOL uECO:,f OECONR 

00011880 
'ErV 1189(} 



n 
I 

W 
co 

C 00011900 
t : 00011910 
C RESEARCH INSTITU1E, MAY 1979 
C 00011930 
t LAST REV ED: 00011940 
C 00011950 
C:;;::;;:;;;:;:;::.::;;;·:.::;;.:====;;:.=-;,;::;:;;,;..;:.=::::==;;,:;=;::;;;;;;;·=:=::=:;;;;;;;..::;;:::::.: ::::::.;;..:;;;.;:;;:.::::::.= =:::; ::::.::;:.;=:~;:::;::::::::::: ==:: uOO 11960 

L OO~1197Q 

INt: GtNERB (DtJ ... r A,i:.LOC "XAXIS, EAVAIl,MONTH ,ENRGf..t f UNIT., vOOl1980 
+ MWBLOK,blOCK,NbLOCK,lIMITAtLIMITB,HOURS, 00011990 
+ NZPNTS"SYS~EN,SYstAP,UNlaAOtUNGEN,NSTEP) 

IMPLICIT IhTEGtR IA-Z) QUL12010 
L 00012&20 

c 
c 
c 

t 
C 

t 
C 

REAL E:.A (14i~J,1;i;),llM (lOC,3),LIMITS(lOQ,3) 
Rt;;Al XAX I S (fLDCPl ), MWBlOK «1) , ENRGl: t· ( 1 ) ,UNGEN (10 t 12) 
REAL SYSLAP,HOURS,XNlERO,LIMITl,LlMIT2 
REAL O~ AREA,AREA1,ARfA2,PAVAll,XMIN,SYSGEN,tAPCON,CAPREV 

flOC (iLDCf'T, 2) 
INTEGER UNltCl"blOCKCl),UNLOAOClJ 
INTEGER NSTEP(4) 

INI Ai.. IZE VALUES 

1 
2 

SYSGEN=O.O 
XHIN=XAXI.!)(l) 

*.IF SYSCAP IS LESS THAN OR ~JUAL TD XMIN 
If(.NOT$(SYSCAP.l~.XMIN)}GOTO 12 
**lHcN THE CALCULA1ION IS SIMPLIFIED 

TO ENRGEf.:=HOURS*MWBlOK*EA.V ~lL 
DO 10 K=l,NBlOCK 

00&12010 
00012080 
00012090 
0001210D 
00012110 
U001212t 
DO~12130 

00012140 
OO~12150 

OO~12160 

12170 
0001218' 
00Q12190 
O~C122C~ 

~001221u 

00012220 



n 
I 

w 
t..D 

( 

c 
c 
c 
(. 

L 
C. 

t: 
C 
C 
C 
(. 

c 
c 

10 

12 

... 

15 

E hR GE E' K ) =H OU RS *M WS LO K. ( K ) *[14. V ~.l L « Uk.i I ( K ) 't MUN 1 H ) 
~YSGEN=SYSbtN+tNRGEE(K) 
GOlD 60 

** -- CALC.ULATE ThE GlNERAIION fOR EACh 
LOADING bLOCK Uf ~ACH UNIT 

INITIA Zl THE CALCULATION llMlllNG VALU~ -- XNZlRO 

XNlERO=XAXIS'hZPNT~) 

CALClH ... Alf. THE SMALLEST lNOEX FOR WHiCH IHt CORRESPOND1NG XAXIS 
VAlU~ IS GREATER lHAN THE SuM UF SYSTEM CAPACITY AND TrtE 
CAPACIT1~S OF TH~ BlO~KS TO Bi DiCGNVGLV£D USINb O~CONR 

CAPRE V=U. 
DO 15 K=l~NBLOCK 
luNiT=oNIT(K) 
IFf .NOT l1li« BLOC.K« t{) GIL T .NSTEP( UNlOAO« lUN IT) ) » ) GOT J 15 
.IF( .NOT \!II (E-A\iAiLU .. ~il,MONTH) .GT. O .. Cu", t)Ol.AND ... 

EAVAIL(lUNIT.MONTH) .IT.O.5))GOIO 15 
CAPREV=LAPR EV +HW6l0K( f() 

CONTINU.c 
MA XPT S; 2+ (S YSCA P+CA PR t;V -XMIN »/Ot.l. lA 
If( SY$(..AP. Ll.XNllRO )MAXPl ~=2+ (XNILRO .. tAf'-tU~,,-.xMINJ/DcllA 
IF(MAXPTS.GT.iLOCPT)GOIO 90 

CAPCUN=(J. 
K:(., 

L<0012230 
12240 

Ot)012250 
0(;(12260 

12210 
OuC1L280 
{jOO 122.90 
000123(HJ 
00012310 
Ot01232v 
u(h}1233C 
OU01234G 
00012350 
l!i,.{ 12.:s6U 
OJti1231U 
OOCIZ38v 
00012390 
OC-012400 
000 1241U 
00'01£420' 
00012430 
00012440 
(;.{)012450 
OCU12460 
{}'!d.> 12470 
iJ001248U 
OOC1249u 
00012500 
00012510 
CU012520 
00012530 



n 
i 

..p. 
a 

c 
C 
t 
(. 

t. 

c 

(, 

;2iJ K=K""l 

~::U) 

JftC 

+ 

IFI.NOT.IK.LE.NBLOtKIJGOTO 10 
LuNIT=UNIT(K) 
PA VA ll=EAVAll« i£~UNI 1 "MOhrH» 

CHEC,K TO SE E If T IS AVAILA&lE 

**IF PA L iQUALS ZERO 
If« @(PAVAIL.~l. llGUTO 40 
**THEN S ENERGY GEN[RAT ION TO If:ku ~ND GurU NlXT LOADING BLuCt( 

ENRGtt.« K) ;(ie Q 

GOlD 46 
E CALCULA1£: lHE GE.NERATION FuR Ih€: UNIT' 

CONT 
LIMITl;LIMIlA'LUNIT~BLOCK'K» 
llMIT2:lIMITd(LUNIT,bLOC.K(K») 
CA lL INTGkd« EluC ,LURRN1' t XAX 1 S" XMIN, Dt:L t A If 
LIMIll,LiMlJZ,AREA,lLDCPTJ 
ENRGEf:U< ):PAVAIL*AREA*tiOURS 

C 'I..IMIT 
C 

ION BY HYDRO U~lTS TO THAl PRUJEtTLO 

c 
c 
C 

,tt.5 
C 
t 
C 
C 

·40 

If ( .NOI .« UNLOAD ( I).EQ.4·) )GOI0 45 
L=l. 

If(~NRGEE(KJ.LE.l.f-2~)G01U 4~ 
P A V A I L;. « UNG EN ( l UN 1 T ,M ON 1 H ) » I ENR GE l ( K ) 
IFIPAVAIL.GE.l.)GOTU 45 
E:NRGE K);;UNGEN(LUNIT~MON1H) 

CALCULATe ~YSIEM ENERGY GENERATILN 

SV$G EN=SYSGl:J"i+ENRGEE(K) 

CALtULAlf IHt Nf.:w CURVE i:lDC (1+1) FROM c.lOC(l) 

tAPCUN=(..APUJN+MWBLOK (I<) 

0:001.2540 
0001Z55C 
GC~12560 
Ot)012~10 

00012580 
oeo 12590 
00012bGO 
L0012bl" 
00012620 

12b30 
12640 

00012650 
()(lO 12.660 

12610 
OCr01268C 
0001.2690 
00012.100 

12710 
Ou012~12v. 

OC012730 
OOQ·l;:-14v 
00012150, 
(;(;012760 
000 12170 
00012180 
OD01219f} 
uu0128CO 
00012810 
000 12b.~O 
00012fi30 
0'0012840 

12850 
0'0128:60 
CCu12frlu 
G0012b8U 
{Hi\) 12890-
o("HJ129v(;; 



n 
I 

+::> 

c 

c 

.. 
If(K.EQ.NBLOCK)GOIU 10 
IF(UNlr(K+l)v.E.:Q.lUNll)Gul~ 60 
CALL CONVOl.ELD"XAX1S,XMIN,D~llA,CURRNT,NiXT, 

CAPCON,PAVAIl,MAXPTS,XNZERO,ElOCPl) 

CAPCON:.O. 
48 LUNIl::.UNl T« K+l) 

C f AVAILABILiTY Of NEXT SlOLK IS ZlRO 
IF« .t,(H II> H::AVAll( ,-UNIl ,MONTH) .LT .~.C('C ... t.ll) )GOrU ~9 

C ** lHEN SKIP OyER THAT BLOCK 
K=t(.+l 
ENRGEf: CK ):0.0-
If(K.EQ.N8lUCK)GOTO 10 
GOIO 48 

L ** ELSE CONTINUE CHECKING fOR FIRST BLOCKS 

c 
c 

49 IFCBLOCK(K+lje~Q.1)G010 60 
DO 50 J=l,K 
IFtUNIT(J).EQ.LUNITiLAPCON=(AP(.QN+MWBlGK(J) 

Stu CONT1"UE 
IF(EAVAIt( LUNIT ,MONTH) .ll .Q.5)GOTO 52 
(...A ll. UEC.ONf (tL[j(', X"XlS t XM I N, DE L l' A ,LURR NT ,N Lx 1', C-APCON, 

+ EAVAILIlUNIT,MUNTH),MAXPTS,XNIERO,EtDCPT' 
GOIO 60 

52 CALL uELONR(ElUC,XAXI5,XMIN,UELTA,LURRNT,N~XT,CAPtONt 
+- EAVA. I L( lUhi 1 ,MONTH), MAXPT!., XNIE:RO, E LOCPT) 

60 CONTINU[ 
GOIO 20 

C CHECK ALCURALY Of MULTI-BLOCK CO~VULUT10~/DECUNYOLUTION BY 
C COMPARlhG ORDlNATES ON THE FINAL LOAO-GURATION CURVE WITH 
C THOSE CLMPUTED IN LOSlUD uSING SINGLE-BLOCK LOADING 

00012910 
Ci00129l0 
00012930 
Oi."Oll940 
t~i:\ 12'950 
00012.960 
OUO 1297(f 
00012980 
C001299(t 
0'"0130:00 
Ou013t11{l 
0001302(' 
00'013030 
00013040 
CC;' 131150 
0001306\1 
00.013010 
Oi.i013UBO 
C~(}'';< 13 ').-90: 
00013100· 
OOv13110 
(1).. 013120 
U0013130. 
0(;;013140 
{J0013150 
\;(101316 {;. 
OO(j131.1tf 
O;..(i.131BO 
00013190 
00013200 
(}i...;:~; 13210 
QuO 13220 
0(1(.;. 1323u 



n 
i 

+::> 
N 

l" 

1(; 
(" 

(; 

C 
L 
C 
l 
t, 76 

IF(K.EQ.NBL~CKJCALL lltLOC AXIS,XMrN,OLLTA,C~RRNT,NEXl, 
PAVAIL ,MAXPT XNlERO, ELDCPJ) 

(6" )K 
fORMA I ION 0 F Sl.oet(. 81, 13 ) 
MAXPTS=2+(SYSCAP-XMINJ/DELTA 

.5-11 
WRIT~(6,7bJ(ELDCC CURRNT),K=MAXPtMAXP1~) 
fO R14A 1 ( o. 1 ) 

E 

viJlt.15L.ttti 
OOOl.j25 

13260 
13270 

tHHI1328() 
000 {) 
U0013 
OOV 13310 
v{pti 1332U 
O(Hi 1333C: 

13340 
90 OCt13350 

END 0001336C 
( === =;;=:;:;::;; == ==== =:;:::;; ::::.;;:;::;;:::;;;::;;;;,.;:;;,;::;;. :::;;;,: ;. ===;:::;;. :.==:; =;;;;;:::;:; =;;;;;;~= :::::.::: =::=::::::::: ==- == =::;;, ===000 1331 (: 
C 1338C 
CINE: ***. I N T G R 8 **** 00013390 
C 00013400 
,PuR : OO~1341C 

C TO FIND TrlE AREA UNDiR THE CURvE Y(X) fROM LIMITA TO LIMITS C0013420 
C. 00013430 
C I~ : 000 
C Y ORDINATeS OF ThL LDAD-PRObA81LI'TY CURVf: 10 BE INTEGRATED 00(:'13450 
C If- 1, us£: THE CuRVE IN Y(*,l) 00013460 
C IF 2, USE THE tURVE IN y(.,~) OOL1341' 
C NPTS NUMBlR OF VALUES IN ONi CULUMN Of Y 00013480 
C X ABSCISSA~ OF TH~ LUAD-PROBABlliTy CURVE 00013490 
C XMIN MAXIMUM VALUt: UF x FOR WHit" Y=l {Joe 135(:0 
C OElTA ST~P-SIZ~ FOR THE X-AXIS OO~1351w 
C LIMITA ABSCISSA WHtRE INTEGRATION B(GINS OCv13520 
C LIMITS ABSLlSSA WHERl INTEGRATION ENDS 00013530 
C 0001354~ 

C OUTPUT VARIABLES: U0013550 
C AREA AREA UNDER Y fROM L1MITA 10 LIMiTS OQC1356~ 
C (.tw·13510 
& NOT~S: OLl13580 



n 
I 

..j:::> 
W 

C 
t 

INEWllL E. G NOl lIUNS. FFt 

C < LIM 00013610 
L :::::; LIMl12 00013620 
C > lIMIIZ 0-001.3630 
C 00013640 
C 13650 
C Y RESEARCH INSTITUTE 13660 
C u0013b1C 
t LAST REVISED: 79 O~C13b80 
C 00013690 
C ::;:::;;:::;:;;;;;;: ;;;;;:.:====-;,;::; ::::.:;;;::::;;:: ==::::::;;::;.:;:=== :.===-===:==='::::';;::;:";::';:; == ====:::::===:::===== ===::::::..OOC, 1370.0 
C 00013110 

c 
c. 
c. 
c 

(. 

C 
(. 

-+ 
INE INTGR8(Y!CURRNT,X,XMIN~DELTA, 13720 

llMITA~lIMITB,AREAtNPTS) 00013730 
1 INTEGER (A-I) 

REAl. X(1),XMIN,DE.LTA,lIMI1A"lIMIIB,ARcA 
REAL Y( 

*** L.OCAl VARIABLES *** 
R~AL YLI YL1M2tADIFF,YEOG~ltYEDGf2,LIMITl,LlMlT2~STORE.ASIGN 
REAL Xl, ,X2,Y3,lNTPL8 

8(Xl.X2,Yl,Y3'=Yl+CY3-Yl).'X2-Xl)/OElTA 

FOR t.RROR CONO 1 r 

ASIGN=l.u 
u 

OOv1314(} 
0,:;013150 
OOC~l376D 

317('~ 

0001378C 
GOG 1319C 
00(,:13800 
00·0-13810 
OC01.382a 
tCCi 13830 
0.001384,0 
00013850 
teN} 13860 

13·810 
OOC13~8J 
OO(t13890 
00013900 



c 
(. 

C 
t.: 

2(,; , 
C 

30 
C 

C 

() 
I 
~ 
~ 

C 

t 

C 

C 

C 
J...O~ 

... 

(lI T15EQ.LIMITZ'GUTO 90C 
IF(oNOT.(lIM!1~.Gl.LIMIT2 •• GUlO 2~ 
STORE:LIMITI 
LI MIT 1= LIMI 1'2 
lIMIT2=STORE 
ASIGN=-l.O 

CHECK FOR SPELIAl CASES 

f ClIMIT2 <= XMIN) 
If« .NOT • (LIMITZ.LE .XMIN)) GOlD ~C 

*THEN 
AREA=llMIT2-LIMITl 
GOIO 800. 

*E.l.S£ 
CONTINUE 

*If(lIMITl < XMIN) 
IF( .NOl. C lIMITl.Li .XMIN »)GOIO 5~ 

*THcN 
AkEA=XMIN-lIMITl 
LIMlfl=XHIN 
GOIU 5G 

*ELSE 
CONTINUE 

SOX1=1+(LIM1Il-XM1N)/OfllA 
BOX2=1+(LIMIT2-XMINJ/DELTA 
* A F O( (8 OX 1 J :: LIM 1 T 1 ) 
IFI.NOT.(X(bOX1).EQ.lIM1TIJJGOTO lce 

*THEN 
YLIMi=Y(SOXl,CURRNT' 
GOlD 2tL 

*ELSE INTtkPJLAIE TU FINO Y 
CONTINUE 

YlIM1=INIPl8(X(BOXll,LIM1T19Y(BOX~,CURR~TJ~ 
Y(BOX1+l,CURRN1» 

00013910 
0,00, 1392 (} 
t.iCOI393C~ 
00013940 
O(j{~1395v 

(HJ013"960 
00{.'13910 
G0013980 
00.013990 
Ci)014()QO 
>;..hj;,,140-1-.1 
0(;014020 
{,,0014030 
OvO 14i)4~/ 
00014050 
00014v60 
()():(j 14{t1 (~ 
(h. 014":'80 
~0014C90 
Ot>~1410C 
(.:v{}1411 Lt 
~C014120 
O(ft 14130 
v·OC 14·140 
00014150 
O('01416C 
'001411'41 
0~)O 14·18;; 
0t~{; i4190 
C:U·~ 1420(1 
OCC14-21C 
O( ~:14220 
000 1423~) 
0'00 1424·(t. 
0·" 0142.5l)· 
vOO 14260 



n 
I 

.j::::. 
(J1 

20e CONTI~0L 

~ *~NOIF 

~ *If 'X-AXl~(bUX2)=ll~IJ~j • 
rf(.NOT.CX(bCA2).fQ.LIM~12»)GOIO 3C~ 

c *Trt~~ 

t 
30". 

-t-

c 
c 
c 
( 

4I.t~v 

t. 

(. 

l.. 

(. 

L 
:*v·t~ 

ot..r.:lI.i 

t.. 

YlIM2~Y(bGX~,luRRNT) 

GtiTu 400 
*tLSL iNT~R~OlATE Tu ~lNL r 
LONflNOE 

YL~M2=iN1PLL'XtbOXL)tLIMilL,Y(bOA~9L0Rk~f't 
Y(bOX2+1,CURkNT)) 

*.i: NO,I F 

~INJ lDIAl ~REA ~KUM LiMill lG L~MlI2 

~DGcl:BQXl+l 

*It (LIMIT~ ~ NEXl ~0GL) 

If(.NUT.'LIMIT~.LT.A'~OGil))CCTC 5~w 

*" T 11Et ... fl~L ARtA fR0M LIMITl fU llMIT2 U~LY 
X~1~F=LIMIT2-LIMli~ 
AREA=AkEA+~.j*xDIFF*(YLIM1+YlIM2) 

GUlLi 8(" ... 
*tLSf-

flkG Ak~A FkGM ljM~Tl fL ~LAT ~DGE 

Y~UG~l=Y(~Db~!tCUkR~I) 

XJIFf=A(lUGtl'-ll~lTl 
Akt~=~~lA+~.5*XG~fF$C1LiM~~1tDL~~) 

E UG c. 2. ::::: L DG E 1 ... 1 
Y EOG£:2:.Y ( LU Gf;"', C Uk"l\,i 1 ) 
*WHILL (NlXl X~uGL, < llMlr~) 

i f ( • N [H • ( A ( i... Db c. "- ) .. L 1 ad_ 1. !Vi r 1 t:. J H ... C i l 1 ... ~:.: 

0",,014, 7~; 
.. / ~:.,(> 14 2" ~ .. 
\... ~;~ lit:: I.j .~~ 
t~J~143';C 

tCC14}1:... 
~ ~. 1452 ~ 
lit:O 14·33 f 
~.I;"~C 1&t34",. 
t~:,~ 14·'; 5 ~~ 

,~, t G 14 36 .. i 
VCi.) i4j1 .... 
t,.,0\il't38 ... 
crc 14).';;(.; 

'li~~ 144,,0 
C~A 14·410 
C()014~2,J 

0tO 14~3 \, 
(,.i.JC 1"t44L 
;"G01445~· 
ltDC 1446 J 
t ,;.;:.~, 14470 
~Ut 144L'iJ 
\"L014't9 ~~. 
(, ... "i,) 14·5(..Q 
O\JC 1451 '", 
~vo 14·,,)2~ 

... : ,( .i'-;t~30 

"-,~C14~"t;,,.; 

0C01455i 
~(01~~6~ 

GQ~1457~ 

0~0145J~ 



\, 

[, 

c 

(. 

C 

fl~D AREA FROM EDGE! TO lDGE2 

AKt:.A =Afh:;A+O. S*OELl A"« YEOG,£ i+Y bJGE2) 
YfUGcl=Yt::D&cL 
t.O(~E 2:;:;..t:uGEZ+ 1 
GO'fO bv", 

*ENDWHILt 

~U~l~~~~ 

OLC146CC 
00014610 
00014620 
00014630 
00014640 
~CQ14650 

OQ01466~ 

OL014670 
C FIND AREA FROM LAST EDGE TO LIMIT2 CDC14bBO 
C 0001469~ 

1"Ju X.OIFF=lIM!T2:-XU:.uGE-2.)1'uflTA CO{J14100 
AREA=ARlA+O.~*XDIFF*'tEOb~1+YLIM2) Dt014110 

C *EMOIF G001472u 
C *LNDIf ~tt14730 

dUl; AREA::;:.ASIGN*ARf..A 0"; ... 1414(; 
900 RETURN (;,J~i415(.; 

END Ct014160 
(==;;;;;::.::::.:;.;;..:;;;:.==;:;;;=-======: :::==.::==:::::::..::: ===: ::.::::::.:::. ::::;:::::::;::: :;;:::.==:. :;;:;: =--:::=::..:::;::::::::::::;;:;;::::=== ==== :.::::.=(~OO 14 77U 
t 0001418C 

~ C RUuTINE: .~** LIM 1 T ~ **.. O~~14790 
...j::::. . -
m L 00014800 

C PURPOSE: t0014Bl~ 
L 10 FINO AND ~TORE TH~ llMll~ UF lNTEGRA11DN fOk O~U14820 

C EACH LOADIN~ BLOtK OF EALH ~Nll t0014830 
t Ot014840 
C INPUr vARIABLES: OO(1465(t 
C MWBLUK CAPACIIY UF bLOCKS lCADfU, IN MW OOQ14860 
(. NblGCK 'f'.aUM&ER Of BLOCKS 10 LOAO (\00 14E·10 
t UNiT LOADiNb ORO~R OF UNITS 00014680 
L BLOCK LOADiNG ORD~R Of BLUCKS C0014B9~ 

( EAVA1L Eft-ELl iVt: AVAIlABILllY BY UNl T C\';\I}49(.(. 
L MON T H MUNl H Q F 5 TU D V v lit. 1491 \} 
C 5YSlAP TUTAL SVSliM CAPACll~ IN MW OO~1492~ 

C C~~14~30 

L OUTPUT VAR1AaLE~: C(01494~ 
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I 

..J::.>. 
-.......J 

c 
c 
C 
t· 
C. 
C 
C 
C. 

L1Ml1A 
LIMilB 

AJirtUR: 

Lt.fl-nANQ INlt:6KATIDN LIMIT 
R1GHl-hAN[) iN1E.Gf..AT10N ,-1Ml-. 

NAllDNAL kEGULAIU~Y ktS~AR~H ~NSTir~'~9 MAY 14/~ 

LAS.i Rt:VIStu: llJ/19 

( .. ,~ 14t95~, 
OU\.i14~6C 

~.)~ 14·'17~ 

;>~. l.it ~ 8 ". 
c- r C 14· '+' 9 ; ... 
(OC1SL0(' 
L; COl 5;; 1 ~' 
I..··~i(; 15 04 ::' 
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c 

c 
c 
c 
C 
L 
C 

l. 

~Ob kJuT iNE. liM 1 IS (MwiJU..;:K, U~ll ,Nb LLH.·I<~t tH .. uCK, LIM I iA, Ll MI a B t 
+ tAVAIL,~ONTH,~Y5(A~j 

lMPLICl1 INltblR (A-l) 
R~AL MW 8 L.Us<. (l), LAVA I .... ( 1L" ,..tZ) 
lNltGcR.2 UNllll),bLOCK'l) 
REAL LIMlrA(1~~93jtLlMIlB(1~w,3J,L1MitLiki,~tS~A? 

l~lllALIL~ llM!TA AND LiMITS IL lLkl 

ZL~Q LIMIT~ AKt ~~SUCIATLu wITh LOADING 
BLOCKS lrl~l A~E ~GMBiN~U 

0U 10 l;;.l,l~':" 

DO 1\J J=1,3 
LiMIIA(l,J):v., 

10 llMITo(lf~);;:;:;~~ 

':;VSLAP=i,.;;tII G 
LIM1=0.L 
vG jC i=l,NdLU(K 
.If AVAILABILiTY hul ~E~~ THA~ LR' E~UA~ lL Z~~L 
1 f- ( t: A VA ~ L ( U N i.. 1 ( 1 J t M liN 1 h ) .. L- ~. i~ .. C ) Lei u .:;.. \, 

C .. .'('.!~. ',. 't ~~: 
:"1.i4.i l~\.iS'", 
G0015C6( 
vt(,:, 15 .. 1 v 

~<;';.j 1 S:.. 3 ... , 
0~O 15~;9:: 

t'~.A.;- t ~ 100 
~·JC 1511..: 
C~ClS)2~ 

~~015)3~ 

L001514~ 

\"'C01S.1:~J 
v('C t!:>lbC 
... ' :.., tl 1 ~ j 1 (: 
C(;('!151i:<C 
(,.",1... l:'·l·j v 
occ l:~:OQ 
~001~;.il,.j 

~c(, 1522L· 
'::<l(. 15 ~<~:h~ 
0C'(1~~:4~ 

teQ}. ~2·J .. , 



n 
i 

+::> 
co 

(. **lHEN OG01526{) 
'>~.H<·15270 
OCO 1528l~ 
CCD1529J 
0· .. f 153(,0 
00U15310 

lIM2=LIMl+MWSlOK4IJ 
llHITACUN1T(1)~bLOCK(1)J=LIMl 

MITB(UNIT( 1) 9BlOCKLt.)}=l.lM2 
lIM1;LIM2 
SVSCAf=SYSLAP+MWBlOKCI) 

C .*~LSE IP UNITS WITH ZERO AVAILAbiLITY 1532" 
OOC15:.:i3ti 
0(;615340 
OC015350 

3,0 CONTINUE 
RETuRN 
END 

c.:..:::..;.:;.::;;.:::;:=:= ===== ==== ::;;;;;;:;;:;;;.. ::::::=:::::::: ===-::::: ==:::::: ==::::::::;:; =:::::,:::::::; === == :::-:::::::: == == === 0001536 {} 
C Ou015370 
C ROUTIN~: * ••• LOS L 0 0 *.*. OV015380 
C 0001539~ 
L 
C 
C 
(. 

C 
C 
C 
C 
C 
(. 

(. 

£, 

C 
C 
C 
C 
C 
C. 
C 
C 
(. 

(. 

C 

PUkPOSE: C"'t 1~4vO· 
LATE Th~ LOSS-Of-LOAD PROBABIll1Y FOR TH~ GtNE~AI1NG SYSTEM~L015~lO 

VARIAbL£~: 

ElOC 
fA:£.. TA 
XAXIS 

UNiT' 
BLOtK 
MWBLOB<. 
.i:.AVAll 
NdLGCK 
5YSCAP 
r"'ONln 
CuRR~T 

NEXT 

ORD1NAT~S OF (.AlCUlAl~~ LOAD-PRObAbILITY CURiE 
STEP-SIZE fOR ThE X-AXl~ 

fUR LOAD-PRObABILI1Y CUkVE AbSC lSSAS 
NUMBER OF POINl~ IN ARRAYS ELOC AND XAXIS 
NuHBtR Of NO~-ZERO ORDINATES !N ~LDC 
LOAO ING OROE k Of UN ITS 
LOADING ORDER O~ BLOCKS 
CAPACITY OF bLOCkS LOADED, Ih MW 
£F~~CTI~i AWAILABIlIIY 8Y UNIT 
NUMb Ek OF Blu(.KS TO LOAD 
TU1AL .;)'y~ TEM CAPACl TY iN Mw 
MuNl H Uf STUDY 
1 If tURR~NT COLUMN UF CRD1~ATES IS IN Y(*vl) 
2 IF CURREhl l.Ol.UMN lif OROINATt:.~ 1£ IN Y(*t2) 
1 IF NeXT COLUMN OF ORDINATE~ IS IN Y(*,l) 
2 If NiXT COLUMN OF OR~lNATES IS IN Y(*,2) 

OUTPUT VARiAbLES: 
LULP LOS~ Of LOAD PKOBABIlITy tt < lOl? < 1. 

000154-20 
CO()lS4·3~ 

OC(i 1544C 
OC015450 
OO~1546u 

0';' f 15470 
0001548J 
000154·90 
o,,;'~ 1!>500 
(;,0015510 
Vl\'1552~ 
t.(; 1553il 
00015540 
00015550 
(,C015560 
0001551~ . ..' 
0(;015580 
OCG15590 
0(\1156UO 
(HiO 1561 k 
iJ~C;i5b2~ 
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I 

+::> 
\..0 

C 
L 
C 
l. 
l 
(. 

INl~RNAL VAKIAbLE~: 

( 

L 
(, 

(.. 

1.iN!lUL 
Nb~Lut.. 

bOX 
l( 

MJl,)(PTS 
PAVAIL 
Xf~l.ERC 

LOADING CR~~R ARRAY COLLAPSED bY SlNGLf-DLOL~ UNITS 
~UMbcf{ vF b ... UCf\.;S IN I'ht ('CL.i..AP~t-'D UR-JER 
A.RRAY ?D~lT10N wHERe ~YSltM LAPA(.ITV FALl~ 
INOtX u~fJ fJR BLilC~-LUOPJNG 
MA x j ~.u i~ NU M f', t:: K uFO R U A. NAt 1 L ~ 1 C B t: ~ ALL U LA 1 t; Li 
uNll p.vAllABILllY 
MAXl~u~ A~~lIS~A fu~ whICH y i~ NOT ZeRO 

c R~~riN~S C~LLcD: 

l.(,ULAPS GONvUL 
L 
..... AU1Huk: 
L NAT1GNAL R~GULATOk. R~~tARCH lN~Tlr01E, MAY 1~J9 

C 
C LA~l R~ViS£0: 10/7~ 

t 

0t(1563~ 

0~~~5b4~ 

~~015b5C 

0CL1566& 
DU~1567G 

0:0156&0 
00L1569: 
0L01~70l 

~~l15710 

Jl~1572~ 

CJG1513~ 

0~OJ~140 

£}~>t· 1 ~ "7 5 .~ 
~0(15160 

~~OlS710 

O.~15780 

~001579~ 

OQ015~0~ 

t======~~=~========~~=:=========~=======~==~=;===========~============:=0t0 5fiu 
L lUC 5e~c 

{, 

(. 

(. 

SuB~GuTINi ~GSLGG'JLLTAt~LuCtXAXIS,EAVAJl,HGhlH.tiLLCK, ~0C15t3~ 
• uNIT,~~SLUK,~bLO(K'L~DCPI,NLPNTS'LOLP,SY~CAP, 0001~B4~ 

+ UNLOAD) 0C015'5t 
IMPLICIT IN1E~LR lA-Za 
REA L r;: A V AlL ( ! Ci. _ "l. L ) , )( A.J\ 1 ~ , c: L i) C P 1 ) ., M ~b t, OK Ii) t rill w\ .. C l ( .U .. C ) 
klAL ~Y~CAP,LULf~XNlLkJtDiLTAtPAVAl~,XMAN 
REAL L~aC(cLUCPT'L) 
~Nl~~Ek*2 UNJT(1)9~LuCK'i,,0NC0L'1~~),UNLuAU(l' 

iNlliALILt PARAM~T~kS 

LUkRNT=.l 
Nt A 1 =L 
XM..,N=XAX1:::'Cl) 

(00158o~ 

~~vl~81~ 

CCLlSfBG 
~~~lSS9Q 

~\liS90G 

vvll~91~ 

vC~15q2~ 

20l15~~~ 

0t01594~ 

~~l15~~~ 
~L~1~~6~ 

',,;, C,..,. ; 
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c 
c 
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(.. 

c 

COllAP~E THE LOADING URDE~ 

LALL COlAP~(MWBLUK,UNIT,8l0C~tNBLOLK,UNCOL.NbKLOl,MWCOlJ 
*iF $ Y1>CAP I!> LESS THAN XMIN 
IF (.NOT .. « 5.V:i.CAP.l.L .. XMINJ )(-;,010 1(; 

hLN LUAD D~HANDS ARE N~V[R M~T 
lOlP=1.0 
RE 

C E 
C 
t LALCULATE MAX~MUM NUHBEk OF OkOiNATE POiNTS 
C 

C 

(. 

C 

(. 

C 
C 
(. 

(. 

lJ HAXP 1:)=2+( SV SCAP-xMIN) /OEL lA 

20 

25 
-+ 

K=U 
XNZERQ=XAXlS(NZPNlS) 
K=K+l 
If (.NuT .. (K~lE.i\iBKCOL) ) GOlfJ 3C 

PAVAI L= EAVA lL« Uh"C OL (f\. » t MO{"T ti ) 
IFlUNlOAD(UNCUL(K»).EQ.4) PAVAIL=l.~ 
*If PAVAll IS LESS ThAN OR ~QUAl TO ZERO 
IFI.NOT.'PAVAlL.lI.~.uoO~Ol»GOlD 25 
.*'HEN -- INCREM~NT K 

GOlD LlJ 
•• ElSE -- CALC~LAIE NtW tURV~ 

CALL CUNVUL( ;cLiJC ,X AXI $,XM IN,Ua:.L lA,(..uRR~T 9Ni:..X T, 
MWLOL(K),PAVAIl,MAXPTS,XNIERO,ElDLffl 

bOlO 20 

eNO Of CONvuLualONS; 
CALCULATl LLLP A~ THE ORDINATE Lf THE ~ikAL LOAD-~ROBABILITY 
CUR~E Al AN A8SClS~A OF SYSCAP 

~\,.;~" 4 .... ":;- e \.! 

OCtlS9SJ 
OO~15q90 

~U~l&~u( 

OOtlbClu 
16~2a 
16,·,;3C 

{n,}( 16 (j 4 (; 
00( 16.050 
G f~. ~"". It. (; b 0: 
"'u~1.6~70 
v001608u 
~0u16't.,~9u 

OCO 1610C 
(:O( 1611 (; 
OCL16120 
(>uC 1613,,~ 
00C1614U 
(vO ib15( 

1610v 
Q;OC 1617(' 
c..OC1618C 
\JOO 1619U 

162CV 
Q;OL1621Q 
{fOC lb22C 
00'016230 
(;0016240 
00016250 
COC"1626{) 
UOC1627U 
uvulb28W, 
00(.; 102.90 
vOC1.63uO 



() 
I 

U1 

(. 

( 

C 
t 
~ 

C 

3G BOX:l+(SYSCAP-XMlNIIUtLTA 
LULP=iLDC'bUX,t0RRNT)+(i~U~(bGX.ltLu~R~T)-ELJCtbLX9C~RR~T)) 

~ *'~YSCAP-XAXlS(bOX»)/JillA 

LUMPAR~ OkD1NAIL~ ON THe FANAl lUAD-OuRAT&GN CUKV~ ~lTH 
lHUSE COMPUT~D iN GiNiRb 

~=~-i 

wKI1L(6t3b)~ 

C 3ti fUR~AT( t AfTLk C~NVOlU1IQN Qf UNll '913) 
MAXP=MAAPl~-ll 

wRilE(6,4C)'~LD~(~,CUkR~T)fK=MAXP,MAXP1S) 

fORMAT(~~fl~.l) 

CC .. 1631(; 
00C'1632C 
\..I...;' !b33~: 
l;O( 163:40 
V ... ';,lb?5C; 
C c.C 1 t,::'~ 6\' 
{.,~O 16370 
... Li., Ib38C 
L1.>U 1639i. 
0001640( 
G~A.: 1641C 
000 164~(.' 
C'tl11643C 
'~ ~; \, I b4f~'U 
~\J\...i645l 

(. 

L 
C. 4(1 

RETuRN 
lNu 
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(. 

[ 

C 

" C 
C 
L 

l 
L 
(. 

C 
L 
(. 

L 
C 
If.... 

C 
(. 

kthJl1 t't::: .*.- L P P L G 1 -**. 
PuRt>QSE: 

fu puJl 1 tiL t..ut,[j-PRUC,AB1 ... 11 Y CuR ~i:. U~lNG Nut-> 1 r>'U iNfS 

INPut VAkIAuLE~: 

LOOVAL 
P~Uh 

NUPl 
MuNIH 
If~kk 

LLMPNA 
t- .. Lt. 

X-AXiS LUk0 VALUtS 
¥-AXl~ ~~LBAb£L1TY VALUES 
~UMU~K CF tNJN-llkU) PGI~T~ 1u b~ fLUTT~D 
M0Nln uf ~luUY (1-l2) 
~tA~ UF ~IUUY 

e.G fioH,) A~'" V !\1M ML 
LOG~tAL UNll IN WH:CH PUjNTS Ak~ i0 bt PLG(T~0 

J I,jt;;, 1 c~ '1 L 

{....itt lt4b'", 
(CClb~9n 

C~{.'lb~v(> 

L;.;G i6S1 ' .. -
LOt 16~;2C 
OOu 16 ~:3 ~ 
(:(,016S4C 
~)tllb:,5\.· 

(, ",i '616~: b ~ 

·vvil.f16~ 10 
i..:Gt 16::~8C 
.... ;..':' lb59,., 
t ,\tlt..t~C 

Ct;(16tl~~ 

NUlfS: (~ll&b2l 

A0AflE~ ~kJM ~N ~~KLA~K ~~k~iON fLk Ihi ~uliLlC ~Tll11IlS CUMMlS~jUN~001bbj~ 
OF CHIO L~;;lbb4- .... 
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i 

U1 
N 

L U~UJbD~U 

t AUTHOR: 0001666C 
C NATIONAL R~GUlATORY RESEAkCH l~STITUTE OC016b1~ 

C O~t16680 

C LAST RtVIS~O: 1(/79 0001669t 
C Lu01b700 
l ====:;:;z:::;.;:::::= ===;:; ;:;;;;::::;::;:;.;::::;;;.:.;::::: ::;=~=::;= ;;;;;;;;;::::::::;:;=;,::==== ;;:;.:;;.::;:;=:::::::::: :::::::.::::::;; :::;::::;;:.:::.:;;=::: :::::::;=:::::::=::::::::: =;:::. vO(} 1611ti 
C OOC16720 

Su8ROUT INi: lPPlOT (f llE ,1.(H)VALflPROBt;NOPT, MUNTH" I YEAR, UOO 16130 
+ COMPNA) OUOlb740 

Rt:AL LODVAl (NOPT) ,PROb (NOPT) ,tH 55»., COMPNA (8)> 00016750 
uATA PLUS,S TAR, uASH ,BLANK/ 1+ l1li t I *' III ,. t_It,' '/ OGi,1616G 
lNTEGER HU,..THS( li)/IIIJAN', 'FEb', fjMAR', -APR', 'MAY'., -JUN' 'I 000161'70-

+ 'JuLIII,'AUG',·SEP','OCl',iNOV','DEC" 00016180 
INT~GER FilE 0001679G 

C 00016800 
H(.i)=STAR 
H(55)=STAR 
H(54)=BlANK 
WRI1E(fILE,3~) MLhTHS(MONTH),lYEAR,COMPNA 
Wf{ I lE (f llE., ~5 I ( 51 AR., 1:'1 ,5. 5 J 
Uu 25 1=1 ,NOPl 

IN=PR06(1)*52 
L *IF *** LES~ THAN 2 POIN1~ **. 

IF(lN.Gt.2)GOTU 5 
C *lH~N 

IN:l 
GUTU .is 

C *El~E 
5 DO lL J=LwIN 

10 H(Jl=DASH 
15 CONT INUt~ 

(.. *ENDIF 
h(IN+l)=PLUS 

(jOOlb.al{ 
(;(;,t> 1682 (: 
\h)(j 1683 0 
0' .... ;;.;·10£:'40 
O~ ~-lb85C 

lIOO 16860 
Q0U16,S7v 
OG<; 1688 t 
(}&(; 1689f 
UvGj6SfOO 
{tOO: 10910 
OWL1692C 
i;001693C 
0.(;(,1694C 
(fvt1695C 
00016960 
O~>~ Ib91{; 
uOlt169SU 



() 
I 

U1 
w 

I III = IN+2 
IF'I~.G~.S4JGLTU 2~ 
DO 2. U J:::; 1 Nt:' ,j 

2W H(J)=BLANK 
24 WR1Ti.(fILc.,4,..,) lUU".tL(l',PkOb(IJ,O"dJ},J;::. 1.,5:-') 
25 C(JNTINuE: 

WK IT E « F 1 L t , ~~ } ( 51" Ak ,J ::.1 t !i ~» 
KETliRN 

~ ~:(. 16 Q 9() 
(.~ ... ·~11~u(' 
( .. -. 11 C 1 \.--
U~L11L~~' 

~i..(;17~'3~ 

~..; v", 1 7,: 4· ~\ 

o ~.,C 1 J C? .~ 
C C; li 11 \) 6 ~ 

( \..\..._ 1-'C"'(.., 
.:h) f-GRMAT{'li/113X.,tltlL ftth3,·,·,I~,1I LLAD PkUttd:~il.1TY L0K.\/LII ~.A.JOi.l~jtH. .. 

oft· ,f f LR "11' t, A ii· ; ~) \] V 11 ~j S ~ 
3S ruRMA&(4·X,,'lGAU'.,.:;.X, "PhJb t /4X.,- Mw' ·,1~'A9jSAl) ,,'~lil11(}(.i 

~y fGRMATl2At~1.ltlX,F~.1,)Xt55Al) 00~1711~ 

45 fURMAT(2~X,~~Al) 0Ctlli2t 
LNO t~017130 

C==;;,:;.;~=~=-=:::.;..::::;:;.;.;;=-;;..:; :::::::.;;;;.. =::::.::;.;;. ::.= ::::.==::':::':::::.:::':: :::::::::::::::::::::::::.:::::: .::.::.;:;:::::::::: ::,::;, ::::::=:::.::. =..--:::=:::::: =--:..-:.:;::. ;;..:; =-: :::::.:: l. ,)C 11'14 ... ,' 

C :~0171~v 

L. 

l.. 

L 

L 
C 
~ 

C 
C 
L 
t 
L 
( 

C 
L 
C 
L 
t.. 

RUullNi:.: *li-.if* 1'4 X 1 b l K ->;;';ii-1f.-* 

puKP05.t: 
'lil FINJ Tnt. NeAT .k~AILAbLt: tH .. L;(.t( WhICh is lU be. l.UtiL:::U", 
lH~ (.wNJ14iUN~ fijR. bt.iN0 lUAufG Ai{l lhAl TtiL (,ji<,Rc'sP0NUING 
lAMBuA VAL~L MU~T ~uT lW~Al u A~D IhAI lML ~LLL~ Mu~T 5~ 

AV.~LAdLL uURIN~ THIS SLLTIUN Lf ~M~ ~10Dl", 

.! N P u'" VA J'{ I A t) lE. ~ :: 
':"YAIL 

NU~IT~ 
l'AbLL 
LAMbUA 
~~lN1K 

L0L 
MJNlh 

",lK0L", ~f UNIT i~ A~~ILAB~~ 

"'FAL.;:::,t: .... It- u1\.l·i l.~ NL'i AVAILt:,tLl 
Llf\iblH \.;f- AVAiL, TAl~LE ~ LAfvH'·GA 
lNDrX lAbLE lG u~ S~Ak(HLJ 
bLLL~S~ lOAUINb-CkDt~ INGi(~S 

kGw ~N lFLLE wheRe THi ~LAkCh e~~~N~ 
LUlUMN ~f IAcl~ 10 uSt 
(J;u ~I§ 1 H L: F ~»r U 0'( P cF .1 d 0 

",(1...1716 ... 
i...C .. 17J7C 
l, \.; t, 1-' 1 b .. 
(.~)JlI19,> 

"",*"L 17;:'0 
~''- ",1721 ~ 
0.>,0(; 174.-'2' v 

liCCi72j~ 

\. ,:- (; 17 ~ ~;:.. 
~c..; i{.t..5 ... 
C~CJ.I?b;" 

\)" '.' 1 ~j ~ 7 t 
~<., 017 ~ Be 
C.l~)C 11 ~ 9~'! 
\.., \) \. 1 -, .. ") ~dJ 
..i,.- .. , 11' j] L 

... l,l?,:~~ 



n 
I 

CJ1 
..p. 

l. 

( 

(. 

C 
L 
(. 

C 
C 
C 
C 
C 
(. 

C 

VAR IAtiLES;: 

NEXT 
POINIR 
ENTR¥ 

AuTHUR: 

If NU MOkt bLOCKS TO LUOK FL~ IN TABlt 
ALSL~ IF MURl bLOCKS STILL LNlUADE0 

~FAL~~. TO INDiCAT~ THAT ~ RUUJIN~ WA~ CAlLt0 
UPDATEU ROW-LOCATION OF iHE CURRfNl BLDtK 
\fAlUt.. Of Trk LAMBDA fOR THE U5'tl T 

NATIONAL Kii:;;GUlAIOkf Kc5tARCH INSTi"iUIE::, fEbRUARY 19-/9 

FU:'V IS ED:: i(P/19 

UU~~'~J~ 

GOC1734C 
O~Ol135~ 
00017360 
CU017310 
~0017380 
COCl139~ 
C001140( 
OLu1141u 

o 
tH.::'U 1743v 
QuO 114·40 
CC01745u 

(:;;;:;;;:.;::;;:;;;::::::::::=::;;:;;;;;::::::::::;; =;:::.;;;;;;; ==::::.:.. ::.:::::::::;;;:;::;:= ::::::;:::;.:; ==:;;::;. :::::;.;::;:::::::::===:.:: =::: ;;;::::::::::.::::::: ::::::::;;:,=; ==.:::.: C ,\j 1746( 
C OuU11470 

C 
L 
C 
C 
l~J 

C 

(, 

C 
LU.;., 

$UBROUTlt'H .. NXltiLK« ,.utA It ,NUN! rs t TABLlt LAMBi..JA, PUINTR,OUNE~, OU017480 
... NEX f" t.OL, EN1R Y, MuNTH) 00td."149l. 

IMPLICIT INT~GER (A-II ~OU17500 

LOGltAL AVAIL'l),DONE,N~XT 0001751C 
.2 LAHBDA(lLO,12.,TA6LL(lOU,3),POINIR JOOl152~ 

PROCESS II Wt hAVi: FOUt\O AN AVAilABLe BLOC.K OR THERe ARE NC 
MORE BLOCKS TU tiE BRUuGHT ON LINE 

PUINIR=POlhTR+l 
IF(PUINIR.bl.NUNllS)GG10 ~OO 
UNIT=TA6l~(POINTR,CUL) 

*~F A BLOCK l~ AVAILABLe 
If«~NU'.AVAI~(UNIT).OR.(LAMBUA(UNlr.MilNTHj.~Q.CJ)GOT0 100 
*THEN A~SIG" THE LAMbDA VALUt 

E~lRY=LAM~UA(UNIT,MO~Trl) 

GOIO ~5~ 
*ELSE TEKM1NATE ThJ~ BLilCK-IYP~ BY ASSIGNl~b A HIGH ~ALU~ 

ENfRY=9999 

O{"C11530 
~Q01154U 

DGC1755J 
OU017560 
0001751U 
OOC1758( 
0001759U 
0001160C 
otQ11bl~ 

00017620 
00C1163U 
U~G17640 

Ci~11650 

Q0017bb~ 



n , 
U1 
U1 

uUNf:.lKUt=. 
C *ENUIF 

250 N~XT=.FAl~c~ 
RETURN 
tNu 

0~~1167~ 

~OC1168t 

G00116~G 

GLC17700 
OCCll11L 

C::.:.:::=::.:;::.~=::;;;..::..=;,;.==:::.;:::.;.;:;.z.=:::::;::;·::;;::.:::.:::;;;. -::. . .;;;....;.;:..:..,::.:;;:;;:;:;;:=~;;;::.:;.:::.:::.:::;=-==::: .. :::.:::.:;;::..;::.::;;::=~ :;.:;;:=::.:..:::;:.:;::. == ==: ==. :::.:=== 0i.,j'~ 1112" 

(.. Ci~. I" 11-/3 \,l 
C R~UTIN~: ._** R U P A K M **** U001174J 
(. 

c 
c 
C 
l. 
C 
C 
C 
C 
C 
L 
C 
C 
C 
C 
C 
C 
C. 
(, 

\... 

( 

'l-

e 
c 
(. 

c 
c 

PuhPUSE: 
TO REAU ~~ THt PROGRAM PAkAM~llR~ illSCRlbt0 iN 'rit 0J1PJf 
~~CTION B~LUW 

INPUT VARIAbLE~: 
~wN~ 

LU1PUT VARiA8ltS: 
HYDRuS .FAL~f e 1r Nt.) hYURIj uN_iTS. 

f'lYuNIT 
PFl.H\lf 
P8UNIT 
t"lUNl T 
i..{'Uf'liil T 
AJNIl 
~UNl1 

MONlhi 
MUNlt'i2 
YcAr(l 
~LAk2 

Nb~TLP 

NC~lE~ 

NP~TEP 

LOMPNA 

.TRULe ~~ nYUkG UNl) ~NFOkMAJluN IS lJ BE k£AD 
LUblCAL UNIT Fk0~ ~HiCn l~ RlAU hYO~G iNFO 
LGbiCAL UNll FkGM ~HiCh lu kllO fOSSIL INfO 
LJGICAL uNIT ~ROM wHICH [0 REA0 lOA0-P~JbAB1LIIY 
LDGii.CAL UNl T IU wH.iCd TO ~kIT E: iJt:JNTHLY' REPOR. 
LOGICAL Uk1T '0 ~H1Lh 10 ~RJTE ~0AR1L~LY ~t~ORT 
LOb~CAL LNl1 10 WHICh 18 WRllt ANNUAL k~P8Rl 

LoGiCAL UNli 1~ WnlCH I~ WRilL fU~L-LShG~ SUMMAkY 
F1K~T MONTh JF ~10D' 
LA~i MUNTH 0~ S10UY 
FIKSl Y~AK Gf ~TilDi 

LAS1 YEAN Q~ ~luLY 

~~MhLR G~ 8AS~ uNll LUADING ~1~~5 
NUMb~~ u~ LyelL uNIT LvA~ING ~T~P~ 

~UMp.th UF P~;:":o(t.K ul\.!..ll LGAJiNb ~'l LP,.j; 

LOM PAN '( ';1tlj.;.J'l1~ 

C Uk Vt 

C.~,O:171'5~ 

.Jc,~ i 17o\" 
Jet; 1171 {i 
(;~v17'1"80 

0001 "I'19;~i 
Ll'O 17thH, 
uv017Hl~ 
\.;~·u 11 d2~,; 
U{)O 1183~) 

00\.1 17tLt~ 
v':~ I1B5C 
'()Uu i. -, Be ;~; 
000l'lfl~ 

c~ ~'11 b b" 
'';: .. L 11eq~ 

v~0 1-190( 
", .. ~1·/91v 
OO{)1192.L 
-... ..:·L, 193 ..... , 
CJC 144-i.} 
lfCC' 79?~ 

i:.:U\... 11":fb ,-' 
000 1J9 ( . .1-

0001'l93:.; 
",-' .. ,e. I "]99~" 
(lJ(; l!:'",lJC 
~C(..lBllt.. 



s 
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lTECU 
AD IN 

1 

~OMP 

wR TE:(OUT 

1 E«Zlf 

*** 

l 

N.AME 

<.teo 182'9: 

ectul 
L001833L 
00018340 



() 
I 

U1 
-.I 

c 
c 
(. 

C 
L 
C 

L 
(. 

~ 

(.. 

C 
C 

C 
t 
l. 
(,. 

L 
( 

R~AO'lNt210C) (UMPNA 

**. SluUY-PERIOJ *JF¥-

WRITtCOUT,luO~) 

kLAU(lN,*) MONTHI 
~RITE'UuT,22~0) 
KfAU(IN,*l Y~Akl 

WRllt(OUlt~100) 
~fAU(IN,*) MON1H2 
~RIIE'Jul,l3~u) 
kEA~(i~,.) Y~AR~ 

*** HYDR0-U~IT SwITCH *** 
WRIT~(OUTt13~~' 
klAOlIN,.) HYDkO~ 

* * * L OA 0 I ;.G S 1 t: ~ So * ** 
WRll~(UUI,2~00J 
RtAu(IN,*J No~I~P,NC~ltVt~PSliP 

**~* UUi Pu 1 r: 1 L t ~ II !\JiJrl1blk +*1i".;f 

wR I T L ( iJ vi ,;2 HC.j » 
Rt.Atd IN,.'SuNli 

*.* KtP0KI-WKiTl~b OPT~UN~ ~** 
l=>ALl k~PukT~ AR~ wklllLN 
~=>U~Lf ~UARIlRLY ANU ANNUAL k~PCkTS AK~ ~~llr~N 
3=>UNLY ANNUAL kL~Ukr AND FU~l-USACl S0~MARY A~E ~R1TT0~ 
4;>uN~Y A ~uNTrlLY f0~L-0SAGt SuMMARY is ~Rll1[~ 

~\"'I.i 18 3S v 
.. <.\; 183&0 
L,:'h.d.931 
0001838(; 
0~.'\;: lii-~i,.H') 

io.ii.,C Ib4· ... J 
O{.·i84!(. 
,-., ~ "". 1 b ct2 (; 
C. ;,jlj 1843:v 
(l018440 
C.:;. u. 1 b 4 5 -,,' 
\.;Ct 1846 <.t. 

",,";01841 C 

OC()18~8j 

0~jv 1849v 
U~'0185(~e 

Jv{jlb51.} 
00Clb'i2L 
~~'~1853t 
v(;01854:.) 
u;.,;.o 1 S55\..i 
0(018';6(' 
\]';;': (t i b ~ 7 'j 
{HJt.i lt~, b l; 
~ .. ~;-~ 1 E 5 St l. 
~VO l86(·0 
(LLl&ble 
~co 18bL"\) 
~,t01~63", 

0(,(; lbb'+l 

C (.; (j 1 B t· ~ \" 
· •. i.j '-, 1 tic.6 L 
lUC Ib 6-{;,; 



n 
i 

U1 
00 

L 

(OU1,2S(tv) 
( IN 1t *» OPT 101'4 

If-« OPTI CINl.",N E~.l »G01D 9l/ 

QUNll=SvNIT 
AUN 

90 IF(uPTION",NE*2)(;;DTO iOO 
IJUNI T =5 uN 11 
AUNIT=SU~l T 

lUO IFIOPTI~~.NE.3JGUTO 110 
T=SvNl'l 

110 If(OPTIGN.lT.~.DR.OPTl ~GT.~)510P 

kEIuRN 
l30,--" fORMAT(ttARE intR~ HYDKO UNITS 'I ("I' OR F) D,I) 
Zu"",.1j fURMAT« 'tENTER fIR~T MUN1H Ut- STUDY (1-12) 5J 
L.lo~.,' fORMAl( I~ENli;R LA~i MONlh uf S"lUDY (1-12) I) 

22~~ FORMAT( 'GENlER FIRST YEAk OF ST00Y ,. 
fORMAT( ttt..N lER lAS1 'ftAR Of SlUDY «I) 

TCI~ENTiR w lOAOI~G STEP~ fOR bA~lt LYClt t & ~EAK') 
'I&R~PORl O~IION 1 '1-~)·/6X,ll All RtPOkTS'1 

+ bX,'2 QUAR1~RlY AND ANNUAL RlPURTS'/ 
... 6X,t3 ANNUAL Rk::PORl AND MCNIHlY FUt:l ~vMMARyll 
.. 0)(,,'4 Mu'WTHLY fUEL SuMMARY UNLY') 

2600 fORMAT( -tt:NIER lUMf'ANY ht.At1t. It) 

FORMAT( &A4) 
28Ci"i FORMA It ·~ENIER FILE NUMbi:::k FOR OUTPUT REPOR IS Ii) 
2900 FOR MA Te It tEN Tf R THE STUDY T if" l::" ) 
2HL.C FORMA Tt 2~A4» 

OOu.u:Sbd~ 

18690 
OOOlS700 
00(,18110 
0001812~ 

00018130 
Ot(IlS'14<i 

1875tw 
OO~'1816v 
00018170 
~OU 1618(~ 

():VO 18190 
O!.t':18800 
u001881 'c 
(joe 18820 
00018830 
OOO"1884t 

18850 
18860 

OilOlija1~ 

(1ii018880 
0001889';' 

lS~OC 
(.tOOIS9l.;.} 
evc 1892(' 
(hJ. i893~; 
0001894(; 
It{¥i.,18950 
OOCIB9bJ 
""'" (,lfi91u 
V(iQ 189'8 ~ 
C (;0 1S 99 i.e. 

END QOL19(OO 
t====:====~~=========:~================================================Q0019Ulu 
C OvOl~l20 



(/ 
I 

(J1 

to 

(. 

c 
C 
L 
(. 

C 
L 
C 
C 
t 
C. 
{. 

(. 

C 
C 
L 
(. 

C. 
l.. 

( 

L 
C. 
L 
(. 

t.~ 

C 
l. 

lr 
(. 

KJuTIN~: ~~*~ K D PRO B **** 
PURPOSf: 

fU k~AD TH~ LJAD PKOHAB~L1Tr OA1A SUP~LILD BY iHE COMPANt ANu 10 
CALCJLA1~ fhL L8AD VALUES ~JR ~Aln JNPul VALUE. 

0[,-, ,Pi G 30 

vDD 19v4~' 
000 19C 5~' 
CClJ,i'iti6 ... ' 
i.nJO 19i'J1\... 
t ,,< 1 'Ie 8t: 

INPUT VARIABLES: Ot.1909~ 
P8~NIT LUGICAL uNIT fkOM WHiLh lC R~AD IHt LUAU-PROBABILITY 0ATAL0019100 
HR!).tP HUUR!:l iN t..ACh PtRluu (.uVi::kt;) (0(',1911(: 
GcNMD EN~RbY ~LNlkATjOh IN lALH ~~RiOO 0~01912~ 

OuTPUT VARIAbLlS: 
lDOVAl X-AXIS L~AD VALDLS 
PRUB V-AXIS PKUB .Alu~S 

NOPl NUMtllk Of UATA PU1Nr~ 

~A~E 

PtAK 
JELTA 
IFLAG 

i~UT lS:. 

BASE LUAD fOR cACH PLR1UD 
P~AK LUAU ~uR ~hCh PLRluU 
l~A~ VAL0£ IHCKEMLNT 
~ IF tUKVL ~AS k~AD fk~M ~B~Nll 

j IF CUh~~ WAS NOT UN ~Nll PBUNll 

T Ht: P kJG.R.AM WilL rJ\iO AoNU Ki"l~ Ll'l 1 r AN ti'4 J-L,t -t" I LL 1 S 
J:.\I(t.kbNT:i:H.fD PR~MA.lvKEl Y. 

AuThUR: 
NATiUNAl RL~UlA10KY RE~~~HCH lN~11TU1L 

LAST RtV1ScJ: ~~/79 

~CClq13v 

~L.1914l 

0~01915~ 
~U~19L60 

00(19110 
~O~1918~ 
00C1919~ 

~(01920~ 

C0ul~21L 

GU~1972L 

~ :1923t 
0001924~ 

~001~~5~ 

~v~1~2b~ 

GOl19~1~ 

';"0(J.920'i.. 
;",~,l. 19 ;'9~' 
~. (,0 1 S ~(;C 
C J'::; l"f 31 ~ 

~ CC~j93~, 

L~:~:=;===;===========~=:====~=====================================~~===~. ~1~j3L 
r . "J·n i 4;;4 j 



l. 
C 
(. 

C 
(. 

C 

VA~IAbLES: 

& ~UARTiRL' TOTALS bY UNITS, Sf COLUMNS: I-FUEL CO~TS, 
2-1MtRMAL ENEkbY~ 3-LLlCTRIL &lNEKATION 

TfHRMl L THlRMAl ENtK6Y FOR THIS MONTH 

" AUTHOR: 
C AL AIORY RESEAKCH IN5tfllUIE 
C 
C LAST R~V tD: 1 
C 

t.:i.lG2(.;vSi,. 
C00;009(; 
ooe 2v! 
(}D:~ 2011 L' 
0002~120 

0002013C 
CC02u140 
00020150 
0002016J 

2D110 
OOG2018L 

:====-;::====:;;:,;;;:;;:;;:;:;::;;;:;;;::;;;;;:;:,:;:;;.;;;;::;:;;.::;;;;;:===::;: :;;;.:;;::::;;;;;:;;:=:=::::: :::;:;;:== :;:;;::;;;::::.::::;::=== ==.::::: =:::::.:::::.:: OCCJ:2u 19' 
c 

c 

c 

c 

~UBROUI 1 NE kLPR 11 (P6cNFC,. PBTUCT ,.AB lUC 1 ,Ht Al If ENR bi2VAI L, 
+ 6lKCAP.HR~IPlfYEARtMJNTH~NUN~TS.uNAMi,CUMPNA, 

... i-ill. EAVA lL "UN IT "PklFUL, UNSE::k V, $V seAP \I' UNLD.AO, 
+ QSuMl,TlTLf,lAM~AitlAMDA2,lAMDA3,SYSENG, 

+ fTHRMll 

CIT I~f~GER CA-Z) 

L AVAIL (lO~) 
QSUMICI00,3)tSYS~N~(lZJ 

RtAl PG~NfC'10~,12"PbrUCr(1~~,12)9AbTUCT«ltl0,12) 
REAL HEA'(lu094)~EAVAJlll~~ti2j9ENRbE2(loO,4)tHRSiP(12) 
lNTEGER UNAMl(5,10u) 

EG~R.2 0R1T(100J,PRlfUL(100)~UNL0AO(lOOI 
INl EG ER *2 lAMuA 1. (t~u, 12), LAM[!A 2 ( 1 ~Q ~ll )., LAM DA3 ( IviJ, 1 Z) 

cR MONTHS(l2) /eJAN','fEb I 9'MAR','APR','MAY','JUN'" 
• 'JUL·,IAuG·t'SEP',IOLTI,INOVI,·D~C8/ 

l\~~~~0200 

v-.... tZU21-;.; 
2C22.; 

t ·;.JiJ 20.23(,-
0u~2L240 

(dJO 2025 (; 
Qvui{)26() 
(;C.~2021U 

o~ C 2ClBC 
C_ i.e 2:()29C 

2v3'J(· 
G,.;,02031G 

2~32~ 
0002(,;;33(, 
~O(;;2034t, 

O(;C 21,,35 V 
OOOLv3bO 
(dJv20j1~ 

{j,:t 20380 



(J 
I 

0'1 
W 

l 

L 

REA to- UN St: RV ( 12 ) t ~ YSCA P« 12» t 1 1"1 Lf ( ~ 0) t B LK(. AP ( 1 (::(; t 12 ,3) 
KcA.L UE Lt.c" 7 AV t'1C A I ~l HkMAL t CAPfA. C .AVf-lJEL ,wf ((;$ T 
REAL OPAVL,LOMPNA(8l,PRIMKY,WLFULL 
REAL TOTM~tTEL~CtitRO,TIHRMLtlFUEL.lOI[NGfMYElEC 

INIEGtR LUTYP(~) ,lbASEi,'CVCl','PlAK',tHYDR'/ 
INTEGER F0~L(1) /·~~hL·,·NUCL',·lOJ~'t·HCIL'f'NGA~', 

+ t~A~D','H1Jk·/ 

I~(tlLE$EQ.l)G0TO 5~ 

WRIT~(F~LEfS99}'T}lLL(IJti=1,2L) 
~ R 11 t: (f 1 LiE , 1 v. v,.;) ( eu MP NA l I ) ,I=- 1 t 81 ,I"I L~N 1 hS« Mu;~ T h) t YEAR 
WRjT~(FIL~,llOUI 

WRllt: (F .llL, lZ...,l ) 

5v it)' 1"1W:S VSCAP t MOf\(I ti) 

TELEL=SYSEN~(MU~rh) 

rlYELtC,=fI.t: 
lERO=0.u 
TTt-tKMl="""G 
T f U t: L ::;;() • ~. 
INDEX::.!. 

C *l.Jl'~TIL *,#:.:~ wE ARA-1HRGuGh ALL The UNll~ *** 
!~~ <=UNIT(IN0iX) 

c *IF *** uNiT WA5 ~~~lLAbL~ *** 

L 
L 
i,... 

L 
L 
t 
c. 

.... 

1 F ( .NJ I ~ A VA II ( K i ) lJ.U 1 G "i.~; '"' 

*** OP~RAriNb AVAIlAbLI1IY .~. 

JPAVL=lu~ •• lAVAl~'~iMUhlH) 
1~(uPAvL.L~G0.)LU1L }OC 
*lhlN 

•• 4 LkL~uLAlt wLIGhiLU ~UiL LuSl 

PRIMRV=~Gl~FC(K,MU~TH) 

WFCuSl=PklMKV*Pblull(K,M0NlH)+ 
li~-PklMRYJ*AP1ULflK,MLN1H) 

vJG~07)9\.r 

L'uC 204uC 
ou .. il4·.l (, 
(loe 2(:420 
oce ..... \)43C 
CC02C'-1.4·C 
t'uC .r:.\.; 4~ (; 
0C020460 
w(;>() 2tA· 70 
CtL,>~,4E '-' 
C vC ~.(i4t "} l..;: 

L ere 2,-,::;-Je 
C~OCZC5.lC 

0CCt''..i~:2l 
CVt~G53(.. 

Gee ~it·~4\. 
C,('O;G~5~ 

tiU02056\/ 
~.O(;l20 ~1t. 

\/ \.' {t ~.(i 5 t' iJ 

'tC'i..5~(i 
DC(,: ~ ld'v(.. 
Cl;U2t.bl ::.. 
(f:..;viL620 
~~ . c 2 (: t, 3'( 
tfL",- 2vt"i- w: 

CCC2.tt;S(.· 
( ·C;02C66G 
J\.;,. 2{.,07 ( 
t.l~u::·~::63U 

~G~LU[~~ 

;L0201~~ 

nGt~'71G 
(v_2012~ 
~.;~;.J ;~-_ -j j ( 

uw~~~74~ 

G~C~u75~ 

~~~~~1tt 



n 
I 

0'1 
+::> 

..... 
c. 
(. 

c 
C 
t. 

c 
C 
t 

L 
C 
C 

L 
C 
C 

C 
(. 

*** CALCULATE TOTAL THERMAL iN~kGY bY UHilS 

T HRMAL=HEAl h, T4) 
TTtiRMl; IlHRML+IHKMAL 
U~UM~(Kt2)=~SUM1'K,2)+THRMAL 

.** CALCULATE TOTAL FUtl COSI ••• 

we L=IHRMAl*Wf~O~ .~-5 

TfU~L=lFutL+WCFuEL 
U CK,l)=~~UM~(~il)+WLF~lL 

.** CALCULATE AVERAGE FUEL LO~T *** 
U~L~C=cNRGE~(Kt4) 

A.VFUEl=ue 
AVHiAT=C", 
I F ( uE: L i:: (,. L T e 1. t.: -3 ) GOl u 1 ~ 0 
AVf~~l= .*WCFU~L/UEl~C 

*** lLTAl i;:li:(.TkIC *** 
!F(~NLOADIK).~Q.4J HY~lcC=H1cLtC+U~LEC 
JSUM1(Kt3)=~SUM1(Kt3)+Ullit 

*** AVlKAG~ HEAl RAT~ *** 
A Vht:.A l=l(h. .. "". a*THkMA L/UE. LtC 

* •• CAPAC11Y fACTOk ••• 

La~2011C 

OC02018C 
2\:79G 

U0020800 
OOt2~81C 
Co02CBZD 
COC20830 
OC02C840 
0002U850 
C002Ce6~ 

20810 
00020880 
00020890 
Ot~20~OO 

0L020910 
00020920 
06020930 
OOG20940 
0Qt2095~ 

OOC2l9bC 
OOD2~91~ 

C00~L9a~ 

OJU2D99C 
Q0021~OC 

OC~2101t 

GUL~lu2C 

Q002103t 
tuC21D4( 
UG~21)50 

~C021L6v 



n 
I 

(J) 
(J'1 

( 

\.. 
L. 
l,; 

C 

C 

L 
C 
C 
t 

l 
(. 

J.L ~ 

... 

... 

... 
't'-

.,;;'-' ~ 

... 

... ~~ 

~ .it P fA L :=; 10. \) .. * U ;: LEe I ( b L ~ CAP « 1\, i'1 U N 1 H., j I * h K'::' 1 t- «!Vi lJ N 1 td ) 

~.* Wk~l~ IHL ~LSULi~ ••• 

Af(fllE.t~.~)bQl~ ~~k 

~RIT~(FIL~.,13~J)(0NAMi(i,K)'A:1,5)t~~1~P(uNlGA0(~), 

fUlLCPKiFUL(K),AVfUfL,WCf0fL,TnKMAL, 
~~l~(,AVh~Alt(A~~AL90~AVl,Gl~CAP(K,MONTH,j't 

~fCUS1,LAMJA1(K,M0NTh), 

LAM0A,(K,MONTHj,LAMUA3(K,MuNl~) 

uDlu 4·0~ 

IF'FjLt.[W.O'~uIO 4LC 
*f.L~c 

W k 1. 1 t: U .... .i L c , .1.';' ~ v , (Uf. A /Ill E ( 1 , K j , j;. = 1. I' ~ ) , L J T Y p t U i'J L U A ld t\. ) ) t 

FJtLCPRlfuL(K»),lc~JtL~RUtLLRL,JPAVL,5L~LA~(K,M0~rh,3) 

*E:f'liJIF 
INUc.X=.:<!NJEX+ .I. 

If (I NutX .. L i: .;"liNl IS) GU. J 1 C. ,-. 
IFtflLL.lW.u)GOTl 9~_ 

*tNDlH<olT 1 ~ 

••• CJMPU1~ TNt lUiAl~ 

A V tl t:.A l::; t V. '4-' ..... 4: 16 1-& F ML / ( •. c L t ( -fl Y 6: l t. L ) 
CAP~AC=l~~.·lcl~~/'luIM~*HK~lP(MU~TH)j 

AV~u~L=1~(0.·1fJfL/,rl~~C-HY~LtL) 
if\! F (.J ~ T::; .l .. l...J 5 ~ ( 1 ~ v .: L / T 111 K j~ l ) 
IUTtN~::;UNSi~V(M~~IH).rLLt( 

*** Wkll.:::. (nt. 1',-d~LS 

C'J~ t.1:.; 7~ 
~~~;:··ll.·~~ 

L ... ·\. 2.1. .... ;..; ,,; 
!~10 ( c:: 11 C l 
(.i(n.,2!11·~ 

·:'C("211.::::. 
\. t::: .:..1 J J,~ 

'"IVC 2114,j 
·:·l-:~ .. · Ll i~;' ~~ 

v~.j:::' i lb..., 
ttL 211 -ir... 
CL( £:llSi.' 
(;.;.,. ~'119 .... 
\.; C.C ~ 1. ~(. "" 
~,Cv £121 ",. 
0;. .. J;"'122~· 
i.iv~2i2j.; 

u(,(;, 2 1 t: 4( 

v0t Ll -'::5"" 
('C\.'2126~.· 

o L \,;: .2 1.;': 1 ~; 
l. LI;.j ;~: 1 2 tL .. 
C.l'.:. i,,-''1C 
l'vO;~ L~: '::. v 

vlt~.1..;)l.v 

~: h •. 2132.:'" 
t(;;.,,;;:l.:)j~ 

.,,;,~c 713,(1-1 .. 
o (I\) 21 j 5'_~ 

'_;::"{J, .130_ 

_:L0~~1.:;7~ 
1 ' .. Q. 



n 
I 

(j) 
(j) 

\.. ""v·~ 4.JL·J .... v 

(FILE~14u~) AVFUELtTfUEL9rTHRML,T[LECtAVH~AT, 00021390 
• CAPfAC,TOTMW 9 WFCOST O~0214UO 

WRI IF 9150(;) UNStR\I(MONTH) (;:0021410 
INRI (FILt,160(':) lOT ENG 00021420. 
RE TURN OC0214-30 

9~9 fORMA Ii 5Xt ' THf VIRGINIA STATi COkPORA110~ COMMlSSION··S~/ ~UU2144C 

• 5X'IIIPRUuULTION l.uST SIMUlATiQN (pes) MODi:L'// CJi..~.21450 
5X t It STUDY TI TLE: I, 20A4/ / /) {)OO';:::146", 

1 FORMAT(42X~8A4.11 4VX~ "i:XPi:;CTiD UNIT Utz'ERA1INGt (:002147~ 

+ ,- CkAkALIERlSlIC~ OUkING'/ S1X,A3~t91,15) v 
1 « t ,32X, 'AVERAGE TOTAL i jf43At 'OPt::.RAIIN{;;', !(iJ(, IiwElGHTED' OO-uZ1490 

IIFutL fU~L THlRMAL ELECTRIC ., O~U21 

+' ERAGi: CAPAC 11 Y AvA 1(- uN 11 AvEkAGi IJ t 1X, 'lAMDAS III ) OuOll5l0 
llu(.f FURMAT( I Illl1X, BLOAt) FUEL COST COST i:Nt:.RGY G£Ni:.RAIION 1,(;i)02152(1 

+' RATE FALlOk ABilITY CAPALIlY FUEL CO~T HL 3Q Fl" 21530 
*" 5X,IlIUNll NAME"".dX,'TVPE J'YPf:: ($/MwH) «.$Ool.1 IMMblU)·,6X, (;OO2.1~4U 
+'(MWH) '8TO/~WH) (peT' (peT) (M~) (CTS/MMBTUJ'/) OCQ21550 

130'~ fORMAT( i 1II,5A4,iX,A4"2.X,A4,.2X,,F5e.2,lX,F7.1,2X,F9.0:1lZ)(,F9. 0002:1560 
+ 0,4X,Fb.~t'2Xt'F5.1,4X,F5.1t3X,Flo0,4X,F6&2,3X,314J 0002157u 

1350 FORMATI' ·,,5A lX"A4,2Xt'A49ZX"5Xt'lX,,F7.1t2X,F9.~,2X,f9.~f ooa21580 
+ 4X,6A,2Xl!i5X,4XtFS.l,3X,F1.0) 0"(21590 

1.00 FORMAT'8U·t·TGTALSI,21X,F5.2,lX,fl.~,Z(2X,F9.~J. C0021&00 
• 4x,Fb.~,2~,F5.1tI2AllFl.~,4X,F6.2) C0021610 

15U~ FDRMAT(I-t,'uN~iRVfO iNiRGY (MWh)',ZX,FIU.O) O~021620 

1.6vu fuRMA1( \I ','JurAL ENERGY REQulkEu (MWt1)',LX.,Fl(i.O) G,°v0.2163t..> 
ENO G~02164C 

c=:;..:.;;::::::; ::;;;:::::::::::::: =:: =::::::.:::::::::::::==-::::::::::;::::;::::; =-:.:::':::::::::==::: =-=:::::::::: ::::::::. ==:::::::::::::::::::. ::=-= =: :::===:::::::::; :::::= =: ==:::;;OO(t 21 b 5 (j 
C GO~216b~ 

C ROUTINE: * ••• REP R T 2 **** 00021b10 
t OCu21b80 
C PURPOSE: OGO~169~ 
C TO WRITE A RePORT THAT SuMMARIZES THt SYSTEM PARAMETERS 00021100 
C BY fuEL TYPE AND dNIT LOADING TYPl; ALSG, 10 ROll QUAKTERLY u002171ti 
C lQ1ALS BY fU~L TYPL AND LOAOIN~ lYPl iNTD QSUM2 AND QSUM3 00621120 
C RESPELTIVElV. C~021130 
C O~C21140 



c 
(... 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
C 
t. 
(. 

(. 

c 
("') L 
I 

O) t-
---.J 

(. 

L 
l. 
C 
I... 
c-
it...-

t.. 
l,. 

C 
C 
C 
C 
C 

INPUT VAkI AbLE.~: 
S.y~c.AP .J;Y~T;,::M LAPAL,l'\f iN ~iW~ [.'1 MO~'\lh 

PeAK 
lDLP 
MRS.IP 
0N~tkV 

PGcNFC 
PB1UCT 
Ai3 1 uC f 
a>Rl fUl 
xLTf-UL. 
MONTH 
FILE 
cNRbC.i 

hi:AT 

NUNll;.',) 
AJAIL 

CUMPNA 
Y~AR 
ITnKML 
~NIYP~ 

XMIN 

SYS.~M P~AK LOADS IN MW, BY ~ONTh 
UJ~~-Ll F-luAu r-hLoAB 1 L I TV, bY MUN lH 
HuURS l~ A STUGY MONTH 
uN5~R~tU LN~KbY IN MWH, tiY MCNIH 
fRAC1IUN UF ENtRGY GLNERAJLD bY PKIMAKY F~~lt By MJNIH 
~U~T QF PRiMARY FU2l, ~N ~LN1~/M~GA-blU 

C0S1 Uf ALIERNA1~ fuEL, IN (l~r~/MEbA-bTU 
Pk.lMA~ Y f'UEL l'YPE: f-U~, UI~ll 

All~RNATf f~tL TYPE fUR UN]l 
MUNI H Cf- S JUDY 
LUG ... CAL liN1ILJ wHiCh Rt' ?dk.I 1S Li bL V\lK lITi:.N 
~N(kbY ~c~lR~fLD B( UNITS, Ky ~GLUHN~: I-flRSl clLOCK, 
2-~lCUNO BLUCK, 3-TH1R~ BLOCK, 4-10fAL fOR UNIl 
THEkMAL ~NERGY R£QuIR~MEN1S By JklT~, bY (OL0M~~: 

l-~iR~T blU~K, i-SE~ONL BLUtK, 3-TMl~J d~JLK, 
4-lUiAL r-:vk uN1T 
NUMH~R Uf UNIT~ IN ~lUUl 
.,~U~. iF U~~l WA~ AVAllABL~ 
.fAl~Ee if UNIT WA~ NOT AVA1LAuL~ 

\,*AML tJr' Lut"lP Af~'r 
t t A K. U F 2. 1 uu Y 
rU1AL TM~kMA~ LNckGY ~Lh lhI~ ~UNlh 

LOAD1N~ rYPl 0f UNIl 
ljA!:.t LuAU iN Mw 

U01PuT VARIAbLLS: 
MSu"~ MGNiHLY ~L~CT~lL ANU LLST ILjAlS BY ~0£L lY~t 

C~UM2 WU~KltkLY lML~MAL, cLtClkll, AN0 (u~l luT~L~ BY 

...tSUM.=» 
FULL IVPL 
~Uj.lJ{'. Ek ..... y' {rH .. kMAL t' flt..::llH It, AI\il.; l.U~ i LJTAL:;; flY 
LLAJ.li~G r'f~c 

,,},..c'(' ~ 1 ';' S L 

,,<'v 2 i -( f::. ... ' 

'0",,(;2177., 
t ~ .. t; 21 18 ~/ 
C~:i..; 2119:: 
~;;';021gCC 

C-tJO &:. 181 Lf 
~ .. dJ21~2 ,j 
(;:v21t3C 
C",~~' 21840 
\;CU Lle 5(\ 
i.;;~L2186~" 
vOO i.l e. -/0 

L "".;2188(; 
G :'i" ~1t,9t;· 
..iOO 219v t
GvC.2191~ 

:)"li2192(', 
~ ::.~ ;" l. 9 ~ .~~ 
~,~2194~ 

~~(~145~ 

u·CC LlS6·i.,. 
~~(2191w 

~Lv~1~90 

~~021~9~ 
~ \.~. ( 2';2 ~ \....-;. (~. 

:.,00;:2(1,; 
UI... t ':"?..L L<.· 

...;; .. rv ~L .. 3"" 
C 4..':' :,.,:",~. 

~:. \0.' C' ~ .... ~ ~.) ~ 'Ira 

.. :)0 2~. ('6:;.., 

\.r .... ' """ ;. 2 ( ,"4' 



n 
I 

O'l 
00 

"" C 
C 
C 
C 
C 

(. 

c 

c 

c 

c 
c 
c 

HOR: 
NATIONAL IOKY RE~EARCH INSTITUlt 

REV iSED:: 14.1/19 

VV~L~~OV 

O~02209u 

221~~ 

~~~2211~ 
OLC2212~ 

0002213C 
================:=================;=============~===~=l~(2214~ 

.. 
+
... 

Pllc'! 

I Ni: Kt. PRT2« S 15CAP It PEAK, lOl? ill HRS lP 11 UNSER" 11 

Pb~~fC,PBIULT.A8rUCTfPRIFULtALTFULtMUNT~, 

FIl~~h~AT,~NRGE2,NUNITStAVAIL.COMPNA, 

\f l:AR. UN11PE ,XM IN ~MSUM2'fQSUM2~QSUM3., SV SENG!r TTHRML) 

k «A-I) 

R~Al ENR CIOOt4)ttOMPNA'BJtH~Al(lOO,41 
R£AL SYSCAPCll'.PiAK'12J,LOL~1 ).HR~lP(12).UhS~RV'lZ) 
REAL PGENFC(l{i.w:,l ,PBTuCT(lvv tJ 12),A&TUCl (.1~,hJ,12) 
RtAL M~UM2(12,11,3),QSUM2{lO,3),QSUM3( 3),SY~~Nb(12) 

INTEbER*l PK~FUl(i~u),AlTFUL(lti~),U~lVPl(lUO) 
LOGICAL AVAll'10~) 

REAL THkATE VCDST(lOJ,lAVCST,TfLUST(llJ,PART 
R~AL FRAC(~),lTHRML,ltLEL,fCQST,HRATEliO) 

RE.Al CPblU Lt'..) ,,1 m MAL« 10», ElLC ( lu) ,RES£: RV, DPREL, ltJDFAC 
Rt:Al TOTtNb,CAPFA(.,XM1N 
l~TEGcR MONThS(12), TYPE(2)TfUEL(1~) 

••• I NIT 1 A L I l ~ * •• 
DATA F0El 1'(OAl',tNutLa,'lUIL',IHOILt,'NGAS', 

if ·GA~O',tHyuR·f··'· It' 'I 
DATA MONThS /·JANi.tFEBt,IMARt,'APk·9'MAY',·JU~Wt 

+ ·J0l't'Au~',IS~P'tIOCTI,·NOVI,IOcle/ 

INltGER lOAOTp(4) "BASf 8 ,·CYtl',·PiAKt,'HYDR'/ 

OOO~215~ 

~O~221bO 

V~~22110 

O~02l180 

0002219L 
00022200 
OO~22210 

OuC2222C 
O~~2223~ 

222240 
0002225~ 

OG02~26C 

00022210 
00022280 
~0022290 
C00223uu 
O~02231~ 
CuC~232Q 

00022330 
o 022340 
0(022350 
00022~6t 
0002237~ 
OOO~2380 

COG2239~ 
OtQ224~Q 

O~~22410 
C00224~L 



n 
i 

0') 

ill 

TELEC=SVScNGIMuNiH' 
PCLST=Oa0 
THkATl=~G~ 

QU 100 f~lYPL=£t1 
ilEC(~llIPf)~~~ 

l~~MAL(fLTY~~J=~. 

lu~ IfCOS1(fLIYP~)= 

C 
Ii" 
\., 

t 
L 
C 

C 
C 
C 

(,. 

L 
C. 

C 
C 
t 

'11-' 

~Uti!fl I;.,.. *** LAL~~LATfD LUSr f~k ALL u~llS *** 
GO 500 K0=1,NU~lrS 
l~(.NOr.(AVAIL(Ku)jIGillu 50~ 

ltPc(i)=PR AFULCKU) 
lYP~(2)=ALfFUL'KU) 
fRACCIJ=P&LNFC'KU,MU~TH) 
FKAt(2J=1.-fkAt{1) 
C~B10'l)=P~T0Cl(K~,MO~IN) 
CPdTU(2)=AHTULT(KU,MuN1MJ 
DO 4~G fU~L~=lt~ 

PART=FRAC(~utLS) 

FLTYP2=TY~~(FuEL~) 

.** Ch~CK FGk l~vALID Fu~L ItPt **. 
IF(FLIyp~.Lr$~.OR.FL11PL~bl~7)GOlG 40: 

*** lrickMAL ~N~RGf ••• 

r h RMA L ( f L l Y Pt. J ~ 'j if K ivt .Go l ( F l TV fr E: ) ... 
Hc.AT (KU, 4-) ~PAk.i 

••• iLECTRIL ~~LkbY ••• 

eLi: C ( t' L T Y P:-_ )::::: t: L t:.l ( f II l' I..i:~: ) +- L i\b1< G L';': (K "I t 4 ) * P A f- 1 

*$* w~16Mlcu ~uLL C0~1 .** 

Lt,",(;,,-243 \i 
tl,~ 22 4 4c 
0l0£~2't5C. 
(;tU;,,'46(: 
COt ~~4·-(C 
';,.; ~i C 22 .!t·t t 
(" Cl ~_L 4'1 ~ 
C '~' 0 22 :,~, C' 
c.OO"£.2.4=;:.lO 
()~.~.: .. i'2~~2~ 
l,ce ~2 S,':H) 

~ .. ~. L 2~2 54·tJ 
C(·'(i L2~jS..,: 

(..:022560 
lite:: 251:: 
\iUC:c 2S8 i.. 
l';~'0 22590 
('t>022600 
\..;CO~26i ~. 

j",~,o,... 2262t 
~;cc ~2 c30 
Cuu 2264lJ 
t CC ~.2. 6. 5 G 
.. ·vt 2266'.; 
V0C'.2267C 
C~iC2?68(' 

;.:. ~O'(":'69(; 

'" CJ"j Z21 Vt..: 
0:"'.! ~::2 71 L 
0;"022] 2v 
~; .. ~ ·2Z-(".jC 

I"~. (J t L. 2. 1 '+ i; 

·,.}t:v".2 '1'5.;.. 
\.,G~; ~ 2?6l. 
COC;:,i77C 
vC0.2·21~;..· 

I f L.a Si « f l r Y P L J ;;;; • r (. U S T ( r L l Y PEl" P A [.; .. 1 * L P b '1 i...H F-iJ t.::- L .:> j + t"t t. A 1 , K LJ f ~ I ... :,., ~,; ~ 2. 7 9 J 
~ *1.~-5 V,.;"Y~ ~·2 ~v L 

~o (.O:'\lT li\il.'t:. v .. '. ;:..:.: \~ 1 ~, 
~;J;j NTI Nu L v C (; ~ 2. ~ 2 i,;: 



n 
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""-J 
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C 
L 
C 

(. 

t 
C 

SlQ 

5,~ 

*.* WRITE PAkAMETtRS BY FU~L TYPE *** 
IF CFILE.EQ.OJGOTO 51~ 
WR (Fllf:, v~) MONTHS, (MONTH) ,YE..AR,COMPNA 
wRITEtFll£,lltv) 
WRITE (F I It:, 12 ) 

CALCUlAT~ TOTALS fUR COSTS, GEN~RAI1DNS9 L. 

DO 60U P~=lfl 
(ELEC'FlTYPEJ.LE.O.OJGOiU 600 

IflFlTVPE. .1JGOTD 550 
TFCU5.t (FL TYPt » 

HRATE'fLTYPL)=lOOO.*lHkMAl«flTYP~)/ElEL'FLTYPt) 
AIICO!> r (Fll YPt:) =1000. *1' FCu$ T« F1.1YPf) /E::LlC« Fl T YPt J 

1 F ( lE • G 1 e. tH 
+WRITEIFilE,12UOJ fU~L'FlIVPL)9ThRMAL(fLrYPE),ELEC(fllYPE), 

T(flTYPE',rtRATEiFlTYPE),AVCOSTlflTYPEJ 
QSUM~'FlIYPE,lJ=QSUM2IFlTYPl9i)+THRMAl(FlTYPE) 

2(FLTYPE,2.=QSUM2(f~TYPt,2)+~L~C(~LTYP~J 

QSUM2'fLTYP~93J=QSUM2'FlTYPE.3j+TFLO~T(FlTYP~J 
MSUMZ(MONTH,FlTYPE 9 l)=E;lEC{flTYPt) 
MSUM2'MONTH.FLTYPEt2J=T~CO~T(FlTYP£J 
MSUM2IMONTh,FlIYPE,3'=AVCQST(FlIVPl) 

CON1INUL 
THRATE=lO~~.·lTriRMl'(T~LLC-~LEC(~)J 
IA\lCSI= 1':':{iO.*FCOS-i/(TELl::(-tli:C(7») 

229'30 
ooc,_ 22f,40 
0&0 2.2 85{~ 
U002286C 
OD~22870 

000.2288Q 
OiftC22e90 
~c'CZ2900 

";)02291 (j 
00022920 
00022930 
00022~4{~ 

((:£>22950 
00022960. 
u002297v 
(;(;'02.2 980 
U002299{; 

230ul.: 
0nl,,2301v 
OCL23G2C 
0>..023(3(: 
(!to L3lt4 (] 
(,{it:) 2305 4:i 
((;:023(60 
v{":023C10 
('GO 23()8 (, 
U,.;:~J;23C9 a 
(1002310(j 



l. 

C 
C 
.~. 

C 

t 
C 
C 

C 
L 
( 

n 
I 

-......J l 

( 

\,. 

c 

MS0M2(MGNlhtll,lJ:llL~C 

M~LM2(MUNrH,11,2)~FCD~1 

M~uM~(M~NTh,i~,j)=TAVt~T 

iF(flLE$~Q.~JGGTG 1L5 
.RITL(fiL~.2b~~)FUil(1),~lLC(1) 

*** CALL~LAT~ ~~~TLM LGAD PAkAME.lkS *** 

*** Rc~~~V~ MAR~I~ .*. 
Rt:. S ER. \/= J. ... l.H.:# ( ( ::> f~(.AP (MON T HI -FL At\.« iJiOtiTh ) j / POE- AK (M UN T r-d ) 

~ •• lOA0 ~AC1Uk *** 
l U u fA L. =- 1. v i..t .. 4 ( t i:~ L L l. .... UN ~ £"" K" ( MD N 1 h) ) / ( P t It K ( 1"\ C NI Ii j ~ r.K ~i P ( M U N 1 H) )i 

LAPFAC=~LL.·I~L~(/I~VS(APlM8NIH).nh~1~(MG~lh" 

*.* DAYS/~ik10~ k~LIAelLllt * •• 

uP Kfl.;;: ( L ULt> (MGhH 1"1 1* f1K ~ 1 P ( M0Nl t'l) j I"~':t "' ... 

wkl1~'FlLit13LLJ jlHKML~ILl~L.~CGSr~lnPA1~,TAVC~1 

~RITE'Fll~,i~0i) 
WRIT~(~lLLtll~_J 

WklT~(fllL,i~~() 

kLl~~u VAh~AbLt~ FOk ~uMMAllUN hy ~GADA~L ~rPL 

705 UG ll~ J=,,~0 
Trlk,4#.L(J) =i,.,,,,, ... 
r.:Lt.::C (J)=:0.0 

"' F C~l':-' 1 (~ ) =: .j • v 
110 L.Ul\iliNU::. 

\..;vl,.~311", 

c ·~C.r:: 3 i 2t 
~1.~t£.·~·13~v 

GCC;"3iLt·jj 

C ~(; :~ j 150 
:;,;~.~~3J.t( 

vl~dL31JG 

u.::'·C~31H( 

C C C ,,_:;. 1 9 (: 
\:..C'v ~32~)\,) 
L ;...: ;. 2 3 .2' 1l,; 
UCL'(32~( 

vLO';:3~3!;., 

C ',,0 ~<~ 24(! 
\.'0(; L,.jL5l~ 
i..:vV L_3 ,_ 6 (j 
G ... ";: 232"7 () 
C(C'(3~3~j 

VJ02.3~" 9 0 

(:LO~3jt>O 

('U02.",31"" 
0(;CL.j320 

CC~ ~"3j3l' 
",0\;i.3:4C 
\.. L ~, ;':3 :;:. 5 \. 
etA>, j~6( 
JL ... L-~:"~· 7;;'-
CCLL33-t-~i 

\)( t, .:.~~39io. 

_- .. :..:~~34u( 
l (,.;.J 23 411 ;"i 

(, C 0 tL .3 £ .• ,,2 t 
.h .. ' 1.) ,_<~ 04 :;) ~; 
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-......J 
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c 
(. 

c 

c 
c 
c 

C 
d' 
~ 

C 
C 

C 
C 
(. 

(. 

L 
C 

800 

LAIL l1_UILAT E (.os-rs. fOR ALL ut'llITS 

DO 600 Ku=l,NUNIlS 
(. AVAILCKUJI BO~ 

LDTYPt=U~lYP~(KU) 
IFtLOTVPE.LT.l.0R.LOTYPE.GT.4'GOTO 
FRAC(l):PGENFC(KU,MONTHJ 
FRAC(ZI=l.-FRAC(lJ 

BTuCIJ=P ULT(Ku,MONTHI 
CP8TU(2)=ABIUCT(KU~MONTH) 

Ie GEN lGN 

~LEC(LDTYPi)=lL[C'LDTYP~)+ENkGE2(KU,4) 
IF (LUTVPt.EQ.4)GUTO 800 

~ TOTALS FUR ~ACH TYP~ OF UNIT 

THERMAL 
AL{LOIYPE)=THRMAL( VPE)+H£ATtKu,4) 

fUel COST 

TFCOSI(LOfvPEI=rFCOSI(lOTYPE)+CLPB1U(lJ*FRAC(lJ* 
+ HEAT(KU.4)*1.E-~S)+(CPbTU(2)*fRAC'2)*H£AT(KUf4)*1.E-Q5J 

CilNTINu~ 

tALCULATE H~AT RAT~ AND AV~RAbE FU~L CUST 

00 850 LOTYPi=1,4 
IF (ElfC(LDTYPi).L~.~.~JGUTa 850 
1 F ( LO rtf P E 411 E Q .. 4) GO TO a 1 () 

HRATE (Lort PE )= l{j~;J. *lhRMA L (LOTYPE J / tLtC ( LD fVP[) 
AVCO S I «LOT VPE) =1 vij'~i. *1 FeD!) T ( LOT '(Pc) /'cL£.t.. ( lDr '(Pi:: ) 

Uo.UL.j;&t-"t-~ 

U0023450 
00023460 

234·70 
(JOO 2.348 () 

23490 
O~v23500 

0002351L 
00023520 
0002353D 
COOl3540 
00023550 
000 
UQC23510 
00{2358& 
00023590 
00023bOO 
00U23610 
OOL23620 
O~023630 

00023b4~ 
GO~23b50 

~r023b60 

00023bl~ 
00023b8~ 

23b90 
OUU23100 
L0023110 
00023720 
O~U~3130 

00023140 
O~023150 

0002376~ 

OOC~3710 

U002318U 



n 
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-.....J 
W 

(.. 

t 
l 

L 
C 
C. 

C 
C 
C 

(. 

L 
(. 

L 

IF'FIlLeGl.~) 
• WRiTL'fllt,~~0~) LGAGTP(~JIYP~ltIH~MAl(LG1YPL)tElLC(L0IYPb), 

+ 1~CU~T(lUlrP~JtHKAIL(l01Y?t)7AVt0~1(lUTYPEJ 

~l~ QSUM3~L01(Pc~1'=W~uM3'LuTYPl,1).lrlkMAl(LU1Y~EJ 

850 

~~UM3(lOlYPL,2j=QSUM3(LDTYPlw~)4~L~C(L01YPcJ 

~SUM3(~JlfP~f3)~~~uM3'LDr'~E,~.+lfCG~T(LJTypL) 

C~NTINuc 

IF ~Q PklNT~NL l~ kl~UiR~Dt ~llukN 

If'flL~.L~.~)LUTL ~~O 

~RIT~ rlYJkU L~N~kAIIUN 

~kjlE'F!LEt26v~) LQADT~(4),cL~C(4) 

Pt<. ANT T (,1 J,l S 

W R 1 r t ( t- 1 L i,;", 13 i..:._,) 11 HR M L t T :-. L ~ C. t F c:. ($ 5.1 ., 1 h hA T f , '( A \I C S 1 

~RITE SYS1~M LOAD PARAMLTER~ 

WRIT~(FIlE,1~5~) 
riRITE'FIL~,14~0) ~YS(APtM0h(H),~~A~tMU~THltXMI~'K~SLkV, 
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-** FOR HAT ~ .*. 
FORMAT( 'lfl~A.3,d,·tI5t ~ PRO.JeCTED GfNlRA1-ILN AND ., 

• -FuEL ~S~ ~uMMARyt,~ ~UR ',8A4/1 t SYSTEM -, 
+- III PARAME: IlkS BY FUE l TV PI:: I&' » 
fORMATI·Q','S¥~TtM PARAMtTlRS BY lOAU TYPE:') 

T" '/ ~5X,' THERMAL ElECTRIL',16X,' AVERAGE it 

+ 'AVERAG~'/15X,i ENERGY ENERGY fUEL cosr', 
+ t HEAT RATE COSTI, 
.. X,, (MMhIU) (MWH) ($t~) (bTU/Kl.4ifH) " 
~ 1($/MwH)~) 

~ORMAT'i ',bX~A491X,3'3X,flL.C,,3X~F1.tt5X.F~@2' 
FOR M.A T (I II , 6X t iii TO 1 A lS t , 2X f FlO .. {; t Z ( 3 X, f 1 L I\} v) ,3 X, Fl • v lit 

+- 5X,f5I11L) 
~ORMAr'l 1//' SYS(EM LOAD PARAMETER~:'II 

• 1X,'SY~lEM PEAK PA~~ R~~ER~L GEN~kAltD I, 

• 'CAPACiTY LOAD GENlRA110N Uh~ERVED'/ 
... oX, I CAPA('I lY ,-OAL) LOA U MAR{;;IN ENEkGY I 'f 

+ ~ FACTUR ~ACTOR RELIABILITY ~NERGVI/ 

.. dX,'U-tW) Wi (MW) (PCT) (MWrl)fI, 

..." ( PC I ) « peT) « PRO tl ) ([)' P ) « M W to It j 

fORHAT(' 19bX.3(~b.~,2X).i5.2,2X.FIG.O,2X.F5.1t 
+ 3A,F5.A,3X,Fb.~t2XtF5.2t2Xtf9.v) 

FORMAT( 1\1 '/111 SYS1~M Gf:NERATIOi\\l PARAME1EKS:i\!I) 
fORMAT( 1m TOTAL fHi:RMAL ENLRGY (MMBlu)' ,~.Xt flu.O) 
fORMAT(1 TOTAL tLkCTRICAl &fNtRATIUN (M~H)·,2A,FIO.O) 
fORMAT" TOTAL FuEL COST t~CQOj',2X,FL0.0' 
fOR MA T (I T UTA l ur~ $ E K \I E D i. Nt: R G Y ( Mw h ) t ,2)(' F 1 ~ '" (.1) 

FORMAT(' lOTA4.-. cN.i:::RGY R!EQulRfD «MWH) I ,2X,f10.0) 
FORMA I ( 1X,A ... , l7X, 8-10. vJ 
END 
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H00R~ l~ ~10)t ~EkIGO 

'fLA.t( Of STuDV 
MU~ln ...if Slv;JY 
NUMoEk OF UNiT~ l~ ~lUGY 
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C AUTHOR: 00024830 
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L O&=~4890 

c 

c 
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c. 

C 
L 
C 

SUBROuTINE RfPRT3'BlKtAP9HRSIPtYEAR~SlARI?MONTH,NUNITS,UNAME9 OaU24900 
~ CUMPNAtFIlE,~AVAIl,UNIT7PRIFUltUNSERVt C~024910 

+ UNLOAO,~UM191ITlL,ltLL(.TTHRML,SY~LAPJ OC:Z492C 

+ 

... 

IMPL1CIt INIEGlR (A-l) 

INlf6ER UNAM£(5,1~~) 
iNltbLR*L UNiT(1&~)~PRIFUlCl~~),UNLGADC1~_) 

lR M O$~ 1 H ~« 1 L) / ' ,J A ~ Ii , Ii F L b I fII I MAR II • • APR t , iii /VI A y!ll t II J UN It !I 

tJULlt'AUG'9ISEPit'OCT','NOVt,~OLCtl 

lNTEG~R YP(4) IIBAS~I,~CYCll,IPlA~','HYUR'1 
INl~GfR FU~l(l) 'DCOAL','NUCL,.eLOILm~DHLILit5NGA~·, 

IIbA.sO· t 'rlYOk" 
REAL SUMl(lOG,3)~tAVAlL(lO~,12)9HRSIP(1~) 

REAL A'HEAT,tAPrACtAVfUlltrifCO~TtHY~ltC91[RU 
REAL COMPNA(a)~TITl~(20)tSYSLAP'lL)~UNS~R~(1~)tBLKCAP(10J,1Lt3) 
RlAl OPAWl,tAPP~k,l~L~CtTT~RMLtl~U~L~IDJENG 
Rt:~,l CA PAVl t ~UMHKS, CA PPRli 9UNE ~GY, UN(.~I P 

If(fILE.~Q.~jGOTO l~ 

WRITE R~PORI HEADi~GS 

WRITE(Flli,999)(liTlE(I),1=1~2C) 

Ovu24~3i,j 
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0~~2499C 

O(ii) 25 oo~, 
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C(}l, 75 09 J 
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(,-00 2514~ 
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OPAVL =lOil.*CAPAVL/(.APPRU 
UNCAP;CAPPRu/SUMHRS 
If (OPAwL.LE.O.O)GOTG 3~L 

t LALLUlAT~ W~ib"T~D FU~L LO~T(WfCOSTJ, AVERA~~ FUkl CO~T 

00025510 
Ot02552~ 
LOD2S53~ 

00025540 
00025550 
OOO~~560 
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C , UiL., AV~RAGE hEAT RA1EIAVhEAT), CAPACITY FACTORCCAPFAC., 
t AND THE TOTALS 
L 

C 

WFCilST=~.O 
IF(SUMICK.2)~l[.O~~)GOlu 1~3 

T=1.~05.~UM1(Ktl)/SUM1(k,2) 

GOIO 104 
103 WfCLST =O.~ 

104 ITHRMi-=ilHRI'"ih .. +!hJM j« K t 2) 
C 

c 

(, 

c 

c 

lfUEL=TfutL+~UM1(K.l) 

A UEL=lu~G.*SUM1'K91)/SuMIlKt3) 

TEL~C=TEL~C·SUM1(Kt3) 

AVhEA1=lO~~.·~UMl'K.l)/SUM1(K,3) 

If (uNL.OAD(t<.) .t:.Q.&t) HYt.ltl=H'(LLi::('+~uMl (K t ;» 
CAPFAC=lO~.*S~Ml(K,l)/(0NCAP*SuMHRS) 

c. (){~(: 25110 
IF(flLE@GT.C)WklTE(FllE'L3~)(UNAME(~,K)9A~1,S)~LDTYP(UNLOADCK)), LkU251B0 

+ ~U~L'PRlfUl(~»).AVFU~l9(SUM1(K,1», 00025790 
.. 1::.1,3 J ,A VHtA T .,C APFA( ,OPAV L, UNCAP, W FCUST (,H.,Q 25fHJt 

GOIL 400 00025810 
3U vi' 1. F ( fILE .. G 1 • C ) w KiT f-« F 1 L t , 1 350 j hoi i\i AMi:, , I 'It KJ t I = 1 , ':}) fLU T V P « UN LOA D« K» ), l$ UO L 5 82 P 
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+ 2X,f5.1t~X.~5.1,3X,F1.Ut4X,Fb$2J 
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C 26250 
CROUT INE;: *"*** R t.: P R T 4 **** ooe £626() 
c 
(.. 

C 
C. 
C 
C 
(. 

C 
L 
C 
C 
C 
C 
C 
C 
(, 

C 
C 
C 
C. 
C 
C 
C. 
C 

PuRPOSE: 
TO WR11E A RifORT SUMMARIZIN~ GEN~RAlI0N AND fuEL uSAGE BY FUEL 
ItPt AND LOA01Nb 11PE ON A QUARTtRlV AND ANNUAL BA~lS. 

INPUT VARIABLES: 
UNSERV UhSERV~D ENlkGY BY MlNTh 
START R"') 1 MONTH OF SluuY PEklulj 
MONTH FINAL MJNiH UF :::. TUDY PlR IUD 
F1L~ uJG1CAl Ul\tl'I 10 WHI CH kf:PURT I~ TO b1: wRl TltN 
5UM2 THERMAL. ELi(TRI~~ AND tO~T lOTAl5 BY FUEL TYPE 
SUM3 THERMAL, tlEC1RIL, AND COST lOlAlS by LOADING TYPE 
tOMPNA ('UMP'ANY ~,ME 
YEAR YEAR Of STuDY 
TEl~C lOlAL GENfRATI~N IN M~H 

TTtiRMl lOl·AL IhE:-RMAL i:NERG Y IN MEGA -blU 

OUTPUT VARIABLES: 
FeaST ruTAL rUtL COST IN THOu~ANu~ Lf OGlLARS 
IAVLST tOTAL AvERAbf fUll COST IN DOlLAkS/MNH 
UNENGY TOTAL l;NSERVrU Ef'lERGY'I IN MWh 

AUlHOR: 
,..4TIONAL kEGULA,TORY RE~.EAk.CH INSlilUTE 

OtH)2621C 
ott:!~; 26;2 8'" 
Gu0.2629Ct 
0002630{.. 
Lt· t~ t ~ 26 31 t 
GiH12632.(j· 
00(12.633 U 

26340 
0002635(.: 
£:'002636(.; 
0002637G 
Q~~:263aC 

26390 
O~v264t)O 
(fOO 2.641 i) 
OuC26420: 
'~~~2643V 
C(H.) 26440 
C~O .i~b45 Ct 
{J~G2b460 

()0026470 
CO·O 2648C 
OlOl649C 
i..i0026500 



n 
I 

CD 

t 
C LA~l R~Vl~E0: 

C 
1 c/1''.:1' 

~·Lt;26~ ... lv 
'..ItC 2e:· ~2 {; 
1"'\,,,(; 2 t, ~,:3 ~ 

c;=:=~===~:=:===:~=~==================~==~=~===~====~= ==========~=======~~t~b54C 
[ (J~2b~~l 

SUBROUTi~~ k~PkT4'~lAki,ML~1"?~NS~R~tlLM~NA,S~MLt~0Mi9YEAKtfllE~ ~J~16~6~ 
• TtLEC,TTHRMLfFCU~1,lAvt~r,GNlN6Y) ~002651( 

l. 

(. 

C 
L 
C 

L 
l. 

C 

iMPLiCIT ~Nl~&Lk (A-i) 

k L A L [, (] 1'1 P r~ ( b ) f dN;;' t, ~ V ( 1;'~ » ,S U M L ( J "'" , .3 ) t S L M3 «4 it 5 ) , 

+ fHRATE9AVCJ~ltIA~C~TtHkAl~ttCCSlt 

+ l~Lt~f)THKML,lUTtNbtU~ENGY 

I Nl tG £: K f Uc L (l() 1" C J A l " t .;.,. vt. L • , • lO i L (f , I hI..; It I!I t e f'i GAS It , 

11- I!iGA~O'f'HyuRlt· It' "v' */ 
11-11 T LG :::K i~ 1,,; N T rl S (1,':) /. JAN t , If rt H • t 'M A R IJ 't Ii It,. ... ;( I t I r"1 ~,Y t , i ..iV ;\\ I , 

.... • Ju L iii t III A iJG • t 'S E: r' • t IU L T " t • NU V· , II (j L L • I 
lNltGL~ LUAulP'~) /ltiASE·tICY(Llt·p~AKI!I,·H~0Rt/ 

••• I N ~ T I ALI Z t ••• 

"'(..(t$1 ~ .. 'j" 

T Hk A r t:.= (.~ ... Q 

UNi:~Gf= v.,,~ 

if(~ILE ... LQ.~JbUTG L~w 
WR&T~(f~L~t10C~) MONTHS(~TAkj)'YLAk. 

+ MO~THS(ML~lrl)tYEAk,CUM~~A 

WR.Ili:O- J.LE,J.J . ...,lt} 
W R 1 T t: ( F I L t: ., .t Z ' •. .'D ) 

LALLULATl ANu WkllL PA~AMLIL~J J~ THE 8A~J~ LF ~0~L TYPL 

2~~ jL 50~ f~IY~f:1tO 
i~'S~M2(FlIY~l,~).l~.J.)GUTU 5~~ 
AVL0ST:~~~0.*S~ML(~L1YPc,iJ/S0A,(fLlr~_t~j 

hKAT~= lv '.~~UM2(FL11PE,lJ/SUM~(FLT{PL.2) 

f~u~l=t~JS1.SUM~'~LTYP~~3, 
If(~1LE.GT.~)WRiTl'F~l~tl~Jl) fULL(~LIVPi't 

+ (SuM2'~LIYP~,1)tJ~~,j),rikATL,AVlUSl 

SC0 CUNI1~J~ 

(i(/(,; 2658(, 
G~'A' it< i) 9 ~ 
~. OO.it 0(. c. 
\", ' ... {, ;:- b b I (. 
G;..eO 2662J 
.;.;)(; 2663:...; 
C~'O i...6 b4·'; , 
l;v- 2bL5u 
.... :. \,;.,,-6660 
Ct,.,L '-ib6-10 
OtA) 26680 
0~ ... ~.£ :t.t 09 ,) 
Cl(. 26 7tH,' 
:J00 Lt:.. 71 ;:,,-
C (; t- 2b "~';~ 
w<a ... ~6 7-'t 
~LL 26l'-t·::.l 
I. _ ~. t- b I" ~i (.
",Lv 26/6 .. ~
CC:..,;Lbl1 .... 
Vi"':" 2.61d,,· 
(lTD £c 79 L 
.~ .. ;,26:::Ld ... 
~~Lt LC :~ 1,
-.) It C 26 d 2. \.
(J;C 2t.·tJ3 \. 
l _.~ 2'f.:.,-K4~! 

~.~,'_ 2c.t..S~ 

U;'.LJ ~'bf::6 j 

(. " :Zc t7 0; 

(::(0 .?b~<8\" 

~)G0, .... 6C'1\ 

(.; Z6t.:G0 



n 
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00 
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c 
(.. 

c 

c 
(;. 

c 

C 
L 
C 

WRITE H~ GENiRA1ION 

IflFI .GT.O)WRIIE(FllE I 2500) fUEl(1),SUM2(7,2) 

E ANO "RIlE TOTALS 

E= l~\.iU.*T·iHkMl/( lElf;C-SUM2« 7 ~2) 
lOOO.*fLOST/(TELEL-SUM2(7,2J) 

If(fIlE.EU.O)GOTU 610 
WR (F lLl:~ 13th.;:) TTHRMLt TtLEC,FCOST, THRAtE:, TAVCST 
WRITE(FIlE:,lOOl) 
WR I TE ( FiLE, 1100 ) 
WRITE; (FILt., 12(0) 

CALCULATE AVERAGES AND WRiTE. PARAME1ERS av LOADING TYPE 

00 LOTVP£=1,3 
IF(SUM3'LDTYP~t2).Lc.O.)bUTO bOv 
A\! ST=luvv6\-*SUM3( LOTYPEt 3 )/~UM3 (lOTYPi::, 2) 
hRAT E=lOvO.*SUM3« LDTYPE, i ,ISUM3« LOT YPE ~2) 
WRITE(FILE-"lZt;(;) l.OAOTP(LDIYPi:-), (SUM3(lUlYPE ,I) It 

+ I=1,3J,HRATE,AVCOST 
600 CO NT INUi: 

C 
C WRITE HYDRU GENiRATION 
c 

WRITE'Fllt,l50~) LOADTP(4),SUM3(4,2) 

0002,091 (i 
00020'120 
(H)(: 2693fj-

26940 
00026950 
~Hl:...-·2b96C 

oOO~b97~ 
00026980. 
(). (26991)) 
00U21000 
00027010 
00027-020 
(f.QO 2:.703 n 
00021040 
C(){}27t:SC 
00(" 27(,+60 
00021C·7u 
Cvu2708Q 
CC027(9t 
0002710(.; 
tt <'()2111 C' 
tn#v27120 
OO(J27130 
0,=\:,27140. 
00{.;2:7150 
~OC211bO 
vOt,2711C 
(10027180 



n 
• 00 
w 

c. 
c 
C 

c. 
c. 
(. 

blu 

1Ui; 

"Rllt (f ALt.sr 13v""j IIHRML, T~LLC,f(U~l, IhKAli.., ll4vCSl 

-hlJ Ai... UNSi::f(Vi:u i.:~:; ~GY r(J1< uiE p~~ IuD 

uo 10~ Mu:STAKl,MO~TH 
u~LNGY;uNtNGY+~N~~~V(MON1H) 

CO~TlNU~ 
l~CFiLE.E~.~'b~TG ~~~ 

WftIli. SYS TiM lOl"ALS 

T01ENG=I~L~L+~NENbY 

WRI1E iF lLA:.sr 19001 
WRI1E(~ILc,l6~~J l1hRML 
iliRl TE« FiLE ,2.1 kC» Ti:LiL 
wRIT~'rlLZtlL2~u) ~LO~T 
.;(Il':(F.a.lE,23u"", uNa:NGY 
.kITt'fllL.24l~) lOlENG 

90~ ~£luR~ 

c 
C *** FOR " A T S *** 
C 

(;OOL1 j 'Il 
{;~':~72vt 
(. (,(,; 2'1 L1 C 
L>J. ,,722 C 
OC'D2~~i3C 

CC!C 2124~ 
Cvo2725~ 
O,j .. 'i.72c .. i 
CC-CJ21l7D: 
0(;(.127280 
&U02129C 
(.vO ~'73CO 
C0021310 
ti(l 21~2~ 
\.:(;027 33 ~ 
CO('2734(G 
i. C _ 2,"135 U 
vvC''£7360 
(;(;&..:131v 
(002-/30 ii 
(,\;0 ~~I.;.S~~ 

(;(i(;274CO 
l~ ... J f-Okl'oA Te II 1" v A3 ,It ,It".i 5," -- " A:2), • , ·,15,· PRO,Jtt.l.dj bi::t'h:RA 1" Hj!!\i AND ,~{O 21-+-1 ~-c 

ju~l 

llu~ 

lZOL 
l.3~ .... 

+ ,'futL uS~ ~~MKARyl/. filk ·,BA4 // • ~Y~ltri ., 
• "PARAH£lL~S tY FU~L lYPL:'. 

FORftAf' '0". "SY5JEH PAkAHiliK.!. bY LCALt lYPt:.:ltj 
F(;RMAI,II "/ J...!:iA,. Ttf!:kM/u.. I.:Lc('lkIt',16X,. AttERA<:rt. I, 

.. • AVi::kAbill/l!:#X,' lNi:.RL'l i::.NI=.Rbf fUi-l (.u:iT', 

.. • nfAI RATE LUS1'; 

.. 15X.- ("MtlTu' (H~h) I~vlv) (oTU/KwH) I " 

.. 1I,,./;1WI1I·, 
f~KM_T'· -DbAwA4.JX,~(3X,Fi~.~).3X,f7.~,~X.F5.Zj 

Fli RMA T'· • , bA , .. 1 L i A LS • , LX "F ! {.t • "", ,Z « ." A " F &.' • U) ". 3 X, F 1 • C , .. 5J(.1F5.2) 

{Hie ':::142( .. 
l(q,.,:214j(; 

~\.i~ ;"744(· 
(:. ('~2145v 
:l,J..;, 2740. \; 
0\.;;. 2.741U 
C~t~7480 

~~~2149~ 
(0D~lS00 

~ 02751~ 
vt- 0 21 ~l£ ('0. 



() 
i 

00 
+=> 

fORMA t '/8 SYSTEM G~NERATION PARAMETERS:'/) 
20;J~ FuRivaAfC ill TOTAL THt:RlwlAl ENERGY' (MMB"lU)',2X,Fl{,..td 

OO~2153U 

L~C2754G 

0~u2755~ 
00027~60 

O~G21~10 

OO~21~bO 

COD2159Q 

2100 FURMATI~ TOTAL ELECTRILAL GENiRAIION (MWhJI~ZXtF10aO) 

FORMATe' IOTAL fU~l COST ($~(O)·,2X,FIO.OJ 

2.3{}~ FORMATe t TOTAL UNStRvED tNi:::HG'( (MWH)' tLXtFlu.uJ 
fORMA J(. lUlAL ENERGY R:t.lJUlkED (Mi4h) III ,LX t FIO.OJ 

250~ fORMATC1X 4, X,flG.~) 

END OOfJ216 
C:~============================:========================================OOOZ7blO 
C 0002162' 
C ROUlINE: **** REP k. I 5 * •• * OO-u27b3fJ 
c 00027640 
C PURPOSE: OC027650 
C TU WRll~ A R~PuRl iOMMARIZING HGNTHLY FUEL uSAGE. 00021660 
C O~021bl0 
L INPU-r VARIABLf:S: tH.)' -21t,80 
C. UNSERv UNSERVEJ.i i:.NiRGY BV MUNlh, IN MWH O(:-02169{.; 
C uNENGY TOTAL uNSERViED EfiiRGY t IN MwH 0002-l70t~ 
(. MONtHl FIRST MONTH UF S-IUUY Plk.lUD tJUit2171t; 
C M~NTH FINAL MUNTH UF STuDY PtRlti0 ~UO~7720 

C. Flli: LCH.;plt.AL UNIT 10 WhICH REPORT is IG Bl WR1 TIEN ltv02773C 
C AsuM2 ~NlhlY [:ll:(TRIC ANI) ('O!)T "fOTAl!. BY FIJtl TV?£- VCiJ21140 
C ASUML ANNUAL It-H.::RMALt lLECTRIL 9 AND COST TOTALS BY FUel TVPE: (;0-02775>1 
C CUMPNA COMP AN V r"AMl 0002776 G 
(. YEAR lEAk OF STUDY ~0027710 

C ~I-tlt-C. JuTAL bcNcRATIDN INMWH Lu\i~.778C 

C f-c.aSI T01AL fut:L COSl IN KILO UUlLARS U:;021190o 
t IAvtST RAlIl; uF IUTAl FUtl to.sT TO TOTAL C,lNE:RAliON. IN $/MWH l'0 t 21td)O 
C Ot~21Bl~ 
C AUTHOR: u[021820 
C NAllONAL R~GuLAIOK~ RE~EAR~H INSTITuTE, OLIGe~K 1919 OOCZ783L 
C 00027~40 
l ;;::::;":'::''::;;;:;::;.::::.:;;;:;;;==::::;':;;:::: :::::;:.:;;;:==::: =-= ==.=;:'.:;::-;====::: :;::;::::::. :::.:::,:::::=-=:,==::::,=:::, :::::::::'::::':;:;;'::: ::.=:.:;;;::::.:::::. ==:=- ==::::;.:::::. ==::: === C\..-O 21f. 5:" 
C OtO~786J 
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I 

co 
U1 

(. 

C 

~ 

l 
t 
(, 

L 
C 
C 

f 

SUBRuuTiNc KLPRf~'MG~lHltMLNI~i,Y~hRwtLMPN~,FlL ,MSuM~t v0.;"'J.:1dlC, 

• ASUM~,ltLEC,ftU~l,TAVC~l,GN~ RV,uNtNGYJ { : (. ;:: -, '~8 .~ 

t '-JC 27 t:9~· 
\.: -\..' ;::.'14u v 

:":<>02.7>}lu 
v~}'- 2~ 1~2u 

1:00,,19::10 
0~;t: 27'-14'd 
(i \.to ,(;-195 ~,{ 
(~(; 2196C 

kEAL COM~HA(~Jt~~UM2'i~,11~~I,ASUM~(jLtj)tkL;NLI13),0NSERJ(12) 
INTlGcR ~~LL(7)/·CUALf9'~uCLt,GLLIL'tmhUILt,.~GA~etIGASU','HtJRtl 

~Nl EGER MONT HS( A.j j/' JAN ., If 1: L1, i, flMA~, "t' APi'<. II t 'M.a,Y e.," JUN " 
.- 'Jltl ., 'AUu. ',ISf:P It 111':";(1 ','N;JV ',IItJi:(. ., -lwIt-.1 

lNTEGtR ~LTYPt,fiLCtY~AR 

... 

UA1A RLIN~/13.L./ 

~ R J. T L ~ F 1. L t: t 1 ~.,! I ) p.~ Gl'ot T t1:$' MU NT i-i 1 ) ., Y E Ar(_ , M UN T h~ ( M \j; .. r H J ., Y ~ A K ., C. L :"'\ P i~ A t 
(MONTh::;" 1), I::.;MONTHi,MONltl) ,MUI\iTt1~( 1.3) 

WRll~ ENERGY G:NlkAILD t Fu~L (Q~lt AND Lu~T Pt~ UNIT tN~R~Y 

FOK E~Cn fU~L TYP£ 

(:0027"'i (\., 
~J~2798~ 

ut021~90 

t, .... ·.2.t>-;uC 
dCULbClv 
v\i ./28021. 

uO 2~~ flTY~t=i,1 L~~~eL2~ 

1~(A~0M,'~~'YPL").Lc.J.)GU1~ ~LC L0028C4~ 
rikl1LIF~L~.11~1)fu~l(~L1Y?i),«M~~M~(~~~LJYPt,1111=MJNTril,~QNTri', GC0~8~5C 

... A. S lJ M 2 ( F L 1 Y P t. , L, ) ~ -"h.,?- 2 b j,,- 0 l 
~ k .16 L l f .;.. L. t: , Ai ~ \.. ~ ) « M S U fit;;: ( 1., f L r't p '- 1J.2 ) 9 I:: 1'.1) [; N i ti 1 , M uN i ti j ? A S 1...1;~ L « F L T 'f P t. 9.3 ) \.J \ ... 'j .:: 8 ',.. (' 
J0 lUO A=MLHlhl~MLhTH 0~J~8ieJ 

L,.h" or( LiN t 4 I ».;;.: 1 ~ 0 \.' <10 Jd.- M ~ uM.2 ( 1 , F i...l Y P ... t ;.' ) I" M S UM ~ ( 1 , t- L 1 V- P L , 1 ) j"", ,:; z 8 ... 9 "-I 

k L 1. Nt. ( 1 .:i j :: 1 (: ( C <I> .. t .} 0 ML ( ~ L 1 Y Pi::, ~ ) I' A S u rt.2 « f L 1t t-' L , L ) C v (j 2: 8 ! 'J J 
~K 1 'I E « f t L i.: t 111..:;) ) ( K L !. N L: ( 1 ; I\' .I. ;:;. M 0 N 1 H 1 , MO N I rO t K L I \\H... « .i j ) (: ~/.) L d Ill} 

£~~ L0N11NUi ~tv2b12~ 

~R1TE lLIAL~ AL~C~~ ~U~L ltPL~ 

;;ti R, i 1 t: t f .i 11-;;: , J LI.' 1 ) ( M ~ uM .:: ( j. ~ 11 , 1 ) It I =: M J t\t 1 h .1 9 l"l G N H-I ) , l' c l t L 
~~11~(~~lt?1~wL'(M~uM2(~,i192~,I=~~NThl,~0NTH)ffCOSl 
whAIL(f~L~t_~~3)(~~uM2(~t~~,~Jtl::ML~lHl,MG~lh)fTAJC~1 

(CO,,-bAJU 
i...:l;~ 2[1 J 4-... 
C'~ ~. :'?815 i... 
,---U~L816,1 

v':: (; ~ :J j ! r' 
"::. ~i G. ~ t· 1 (., ~~ 

. ,.e ;::.~. I q "; 



n 
i 

00 
Q) 

c 
c 

C 
t. 
C 

c 
c 

3a,~, 

C 
JlO~l 

1102 
11\13 
1201 

1301 

1302. 

~R1TE O.~ERV~D E~~RGV 

WRll£ U:: I It:, 13(1) (uNSERV (1) ~ I ;;;;:MONI Hi ,MUNIH», uNE:N(.,Y 

wk..1-T£. OF GENlRAltO AND UN~EkVED ~NERGV 

UO 30 V l=MONTtil.,MOt,lH 
kllhEIIJ=MSUM211111~1)+UN~~RV'I) 
RLINEC13'=IEL~C+UNENGY 
WRIT~CFILE913~2)iRLINf(1).I=MONIH1,MONTHJ.RlINE(13) 
RETUkN 

fuRMA IS 

FORMAT('.l',A3,«f,·,I5,' -- "fA-3,I,t,I5-," MUNlhL'.' FuEL USJlGE', 
+ I SU~MARyg/1 FOR 1.8A4//15X,13(5X,A4'1 
fuRMAlt/' 'tA4/11 ENERbY (bWH)",13(-3Pf-9.C)) 
fOkMATI 8 COST IKILOS)',13f9.C) 
FORMAT! I COST (f,/MWH) III t 13F9.2) 
FORMAT(!'- rUIALS FOR futLS:'/' G~N~RA1L0' 

• It EN~R&Y (bWH)',13(-3Pf9.0») 
fORMAT' It UNS~RVEU' 

• /1 ENER~V (GWHJ',13(-3Pf9.0)) 
FORMATe It TOIA.L' 

+ /' ENikbY (GWH)',13(-3Pf~.U)) 

i:Nu 

(00282.(;0 
C,tv028210 
(;002B22v 
u(;02&23G 
00028240 
Ci0028250 
Ci0{': 2826(: 
Oo.02821Q 
COuZ828C 
U0028290 
{~i1t283Ct~ 

Ot028310 
OC.t283lu 
0C02833C 
coe .l834L 
0;.;028.350· 
(;(j<28~6J 

CCit28310 
UL028380 
{.tu028 39t~ 
CCOZ84u(J 
(}( f~ 2841. {"" 
0002842 U 
(;0028430 
{: .. --~-2844C 
(;cOO 28450 

(..=:.::;::=:;,;;;;;.;;;;~::::=;;;:;..= =- =.:;:;~::;::::;::::..::.::;; :.=..::::::'::::':::'';::;''::: :;::=.::: :::.::::.:::::;;.;.:::::::::.::::=;;;;: ::::::::::::::..::::::::::.::::::: ::::::;: ::::. . .::::====::::::=..:::.:::::::: :::::;;;:-l~(;\ .·£::t~4 6, t-i' 
C ~OC28470 

(. R (HJ TIN £: :: * 'If ** U N 1 f- (j S * *. *- () t ~.;' .2 8 4· 8 (. 
L OL02849~ 

C PURPOSE: 0002850~ 
C TO Rc..AD THi. NUl..lEAR- AND FO~S 1l.-fUElEU UNl is I iJA lA FRuM U]G! CA LOot laSl..; 
L uN11 PFUNIT. THE OP~RATION CHARA(1~kj~11tS ARt READ AND ~TORED FORO~:2852~ 

t EACH MONTh UF THE STUDY. ALSG lht UNiT LAPACIIY A~AILA8LE TO TME 00D2853~ 

C COMPANY l~ CALLUlATEu. O~u28S40 
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(. 

C 
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C I 

00 ( ~ 
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C 
C 
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C 
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C 
L. 
L 
L 
l. 
L 

1 N P va VA k 1 A B l i:S ;: 
PFUN1T 
ItEAk 
No~Tu.) 

c('.!>lc-P 
r~p:) lEP 

lLiv.1l.AL U~iI FFUjt"" "Mlth Uhi!..T INf-OKMAiIUN IS KtALi 
t-UUR-DIG11 SlUt.;Y-Yi:AR 
N0MhLR LF lGAUING Sl~PS f~K UASl UNllS 
NU Me, t R u F L0 A J ~ N E S 1 ~ P S, FiLe k C. Y C L 1. t~ h uN II S 
~UMB~R G~ lOA01NG ~ILPS FUR PtAKl~& UNiTS 

CUTPUT VARIAbLES: 
AUPAvL 
t. tU.l (., S 1 
V~CCND 
UI\d;AMt: 
fRAUWN 
oNlYp't.. 

ANNuAL u~iT P~LUJCTIUN AVAiLAEILITY 
l.A P j 1 J.\ L l U S 1 U r "-' NIl 1 t.! D L L l A k.:..,> f' t.k 1. N : .. I /1, LL t G K Ai 

UNIT NUMbER AS~IGNEG HY ~~CC 

uNll NAMi:: 
fRAt. 11uN dr lJi .. l T OWf~ED bY (OMPAr..f 
fHE (LAS~~FICAIIGN G~ lN~ UN~T: 

l-STEAM ~C~SlL, ~-SltAM ~uCllARf 
i-I.L. ~NGINtf 4-GAS TURbINE, 
~-~lT LNGINl t b-hYDRUt 
f-PUf'l'ti:.:..O ..) 1 Of< t-bt. 

0~t28~5v 

uJ0~B5~~ 

~0G2€57~ 
0[02e5B~ 

GC~2b5~S 

rl~~6e~U 

~0L2Bbl~ 

0J~2bb2v 

00G~bb30 

0GG2E64( 
lC~2tb50 

evl28L6~ 

~·.W ~,2"·P·6 70 
~".~- 2bc& u 
(.1.~·L869o.t 

((CiSlO\., 
L.vC1S 11_; 
c e c! ~: f -, 2. 0 
~, \.t ~,. ;;: 6 -1 :jo .) 

LH\4L.uAU 
Pk IFUl 

uN 11 l LJA l..d. i\I G 1 V P l : 1 - b A !:&' l. 11 ~; - ( Y ( L I Iii \.;; 9 ) -? EAr< 1 : 'Ii i..7 t 4~ -H (\'; F D - ~ I.' .<:. c"t ~. <.J 

A~ 1 rul 
IGfUtL 
iH\lL 1 Mu 
G!\ILl"'tk 
GfLIMJ 
Ofl,l Yi< 
i... • .d\t,c 1 c.p 
lNt- 'I LP 

t-' R 1 K A k Y t- u f: L U S ~~ I..i LYE At. H vlv 1 I: ; .. : ~:: if 2: b -, !) ( 
I-COAL 
~-NulLcAR 

3-LIGhl GIL 

~ -r>tA.TURAL GAS 
t. -Gt-$L Ll Nt 
-(-wATl.R 

4-hLAVY ~lL ~-~Ghl 

A.l 1 :L kN A 1 t t- u t: L u ~d: .. [j B Y f k C h \; N 11 t ft.~, l.it; P P.. I f l.; L 

IGNJTl~~ ~UtL U~fL eY tACH uNI1, kS IN ~RlfJL 

'h~ MONTH IHAl ln~ uNll ~:Nl l~lG CLM~LRliAl S~kvlL~ 

'HE ttA~ lHt UNIl WLNl IN1U ~~KVIC~ 
Ii-ii::, LA~l MONTh THL ur,;lT i~ t:)(PLCL..:D TO t',l:;f>iiAiN jJIJ ~)cKvtC.t. 

THt LASI Yt~R The UNiT lS EXPLCr~J ~u k~MAIN l~ S~kVILE 

u$'"LIlVllTcLi (\ILl (APi,CIlV ur- (11'.i11 

LIM 1 T t li Nfl {. A PAL 11 Y ~J r- dN 1-1 

l,LC2:is IoU 
~,1 L L :c.: b '11 ,j 
(, ~s 0 ~ 8 -, e () 
L{ ::: ~. t' "{ 4 ',j 

\..,~G~:d8CC 

.; v ;~l ~ 8 8 I .. I 
liJu 2882..; 
"" ~.l" Lti &3 v 
'"t~.,,_ ;;; t,t:"f ., 

•. ' \." (, ~ t: E; ~ " 
(j.:~~~~ 2B"Lb.., 

_ ~f t 1 '01 



C BlKCAP CUM~LATIV~ BLuCK LAPACITI~S FUR EACH UN!l, iN MW OJ028880 
C Rl HtAl RAIE fOR FIKST 8LoCK, It\i aIU/KwH ~.-i..i2889u 
L H~ATR2 HlAT RATE FOR SECOND BLOCK, IN BTU/KWH ~0~2b9CO 
C HEATR3 HEAT RATE fOR THIRD BLOCK! IN blU/KWtt vOvt891C 
C EAVAIL iFf~LTIVf AVAILABILITY 0~a28920 
L PBluCT PRIMARY FVEl COST IN CENIS/ME'A-BTU O~~2893C 
C ABIuc.r Cu~l 0F AllEkNAlc FUL.l IN CE.NTS PEl{ MEGA-BTU 0002bSt40 
C lAMOAl LOADING PRIORITy FOR lHE UNIT '5 F.iR~T bLOCK OG02S950 
(.. LOADING PRIORITY FOk THE. UNITtS SECOND BU)CK 00U28960 
C LAMDA3 LOADING PRIORITY fOR THE UNIT'S IHIRO BlUCK ~0028q70 
t iJGENFt, ~RACT J.GN Of (J.ENERAl ION uSING f'RlMARY fuEL (j~;;"2d~8a 

C l08ASt lOCATIJN OF LALH dASE UNll IN THE GRDtR uf {{fADING OC02899U 
C lOCYCL s...UCAIION OF tACH CYCLING UNIT IN THt; OROi:R OF READING 0tHJ2.9vOO 
C lDPcAK LO(..AlluN OF PEAKlf\.jG UNI1'S IN THE ORUtR Of READING O(JC2901u 
t NBASE THL NUMbER OF bASE UNITS QQC29~20 
C Nevel THE NUMb~R OF CYCLING UNITS 00029t30 
C NPfAK THi hUMbER O~ P~AKING UNITS 0002904~ 
C NUNITS THE TOTAL NoMbtR OF UN11S OO~29L50 

C 00029060 « C NOTES: 00029070 
~ C PRUGRAM WIll tNO ABNURMALL Y ShuUlD AN U!\EXPE( T t:.o LOF l/,." C 29(d30 

C UCCUR OR IHt YEAR ON FILE DUES NOT MATCH THAT ANTILIPATEO. OC~29090 

t 00029100 
C A~THOR: 0002911t 
C ~ArlONAl Ri.:.bUl.t\lORY Rt~u:.A.RCH INS1I1U1E OOQ29120 
t OCG29130 
C LAST REVISED: 1tl19 OCt29140 
C O~:29150 
(=;.:::;;.;:::..:::::..=: .. ====::::::: :=====:.=:,;;;::;.:.::;.=:.;:;:;;=...:::.==::.:::::======-: :.========== :::======= :::::::::=:::;.;::: ::::::::::~==:: {".t 291.60. 
C ~~O~9170 

SUBROUT INf UNiFGS (PFUNI I, V~CCNO" UNAMt; 'It FKAUWN,uN1YP E 9 C~:02918C 
+ UNLOAU,PklFUl9AlTfUlti~FUEL,ONlIM090NLIYRtOFllMO, 00029190 
+ O~lIYR,AUPAVL,CAPCSTtUNEICP,l~~ltP,HtATRl,HEATR2, OOt292GO 
+ HEATR3,LAVAIL,PBTucr,ABIUCltLAMUA~,LAMDAlt 0G~2921G 
+ LAMDA3,blKCAP, PGt:NFC, NtiASE .. lUbASE, NC yel 9 IDe Yel, NPE AK., (;002922(; 



("') 
I 

co 
Uj 

+-
c 

li.JPtA~ , ""uHIT!) , lYE At< ,NE STEP, I\(.~ fEP, N-P' ~ T i:P) 

iNTcG~K*2 UNL1MU{1~ti).ufLIMJ(lvV"L~LIYR(1~~),Jf~IYK(luO) 
INTEbfR.~ lDBASL(5~)vlDLYLl(~~J,~DP~A~(5~. 
INltGlR.2 UNTYP=-( l~u) ,UNLUAD (ltCt) !IItJNETCP( lu{,;) ,LNfTCP C l.J~1 

l~ TEG i..R *2 Pf(l f ULt ll: 0) ,AL T FUL « 1 LlD)".I GFUt:l« l~\i ) 
IN. EGER*2 A-AMOA 1 ( l(t(.;" l.i J, LAMOA2« 1 oL 91 £ ) "LAMtiA3( Ii-v, 12) 

i..,,,,~ ~~23C 

,;,;u~2924i. 

coo .2"7';;:5(1 
CL-L29Zt.t.:; 
\.~f -;';2921(} 
(.tv", 29280 
('-(;C 292:9 'iJ 

C C~C~93to 

t: 
C. 
(. 

(. 

( 

L 
C 

i ... 
C 
L 
(: 

l~I~GcR VSCCNO(1~~)~UNAME(5,1~~I~PFUNll lDO~9jlO 
REAL fiE A T~l (1 Ci\J ,12) ~H&:ATR~ (l.~"': ~ J.2 J ,HcA lR~ (i ...,0,.11)? bLt<CAP. 1 ;",\j, 12,:3 )::::~ L':i~2 J 

REAL FRAOWNt l~;~-)"i\uPA\lL( IV\i) ,LAt-'(~'i tlO{;, l;..",C-;;:9.33~ 

REAL EAVA1L'1,~,L2}tPB'UCl(L~0,L2),ABllCl(I~O,1~' :~~2934~ 
K~AL ~6L~fC(1~~,12).DISPCT(1~l,12) :~L2S35~ 

*** iNiTiALiZe C~~~TcR~ ~BAJ~w NLYLL, ~~cA~ .~* 

N6ASE=v 
NL ;;;;; .... 
NPLA!(=V 

I Nl..ki; Mt.f>; 1 U~.j., 1 (,,0 UN 1 L R 

i""UWIT~=kU~ITS"'.it.. 

*** Kt:AU FIK$l LINt U'" Uhfli 1 Nf-...;RMA Ll\J1\ ""~* 

0~02'1361J 

0(;04:9310 
:: :-0 2938:;: 
Oi,'-(; L~;\1.j0 

vLJ2Cf4{..O 
(:t 0294-1 U 
J(~t L942~ 

(jet ,,:Sv430 
C. '.!.J -':9~~.; 
v..;~ 2945{ 
l\...-v;:9460 
G ~- ,- =-_<;47 J 
ct- i..< 294b .. , 
\. ,-,0 L 94"i~ 

,d:AO( PFU:\lll ,9 ... 111 cr~u-=-o:..lj V!;"C(.NG (NCNl T~) i' (UNAMI:.« K 9 NtJl'J 1 J ~) ~ 1\= 1, vv~=:9 ~GC 

.. 5, H~u:.'.l T S j" ur~ , 'ff-'t. '~U.;-.... .l 1.), ,ttivlU AD ( Nu~i 1':: ) ., PN i F-Ui- ('~Hj:\Li • ~ ) t' ' _ S ..(:951 v 

.. ALlf UL (Nut.l J S:) ,i GfU;:ll ?1fU~l r S J" LNLiM(;« NUrtl f S) "U:;:'%L 1 '(R C NUNI is),, \,: GC 2952;.; 

.. Uf~lMO'NU~lT~"U~LIYK(~UNI'~J,AUPAVL(N~~l,~),C~~LST(~UNlr~J, C~~~9~3~ 
... uNiT\."P(f'\fuNITS) .,LNi.:ll.-tt(hivN1T~J ((.,J;29~4(' 



n 
I 

\.D 
o 

c... 
C. 
C 

c 
c 
c, 

c 

••• READ MONTHLY UNIT DATA *** 
l=uNLOAu(NUNITS) 

(;uC£'i550 
(002956V 
0"029510 

2'1580 
DO 28 K=1,12 ~002959U 
R£:AlJ (P'FUNll, El~ll=10 IMO t IYR, BLKCAF(NUN If Sf MOt 1) ~HEATRl (NuNI 15.000Z9600 

~,"O),8LKCAP(NU~IT MO~2)~HEATR2(NUNITStMO),BLKCAP(NUNITS,MO,3), 29610 
+hEAIR3( NUNl JJMO} ~ lAVAIL (NUN IT !)"MO J "PB lULl (NUNl 15 9 MO) t OC'02962i.i 
+AB TUCT( ~UNI TS ,MCH ,PGENFC« NUNll~ ,MG) ,L.l ,l2,l3 vOOZ9b3C 

IFC(IYR+19~O).N~.IYEAR'GOTO 80 OC029640 

*** RED 6l0LK CAPALIIY TO ThAT GWNED BY lhE LOMPANY .** 
BL~CAP(NU~ITS~M~,1)=fRAOWN'NUNITS)·bLKCAP'NUN1TS,MU91) 
bLKLAP(NUNllS,MO,2)=FRAOWN(NUNllS)*HLKCAP(NU~IT~,MU,2) 
BLKCAP(NuNllSt~u~~)=FRAOWN(NUNlTS)*8LKCAP'NU~ITStMO,JI 

C **4 MOOIfY ZERO-VAl.UE lAMBuAS *** 

at :;29650 
GC;.29b6v 
0(;029670 
QOC29680 
C' -'L29090 
u002:9 
Cv02971Q 
vC~29120 
00029130 
00Q29740 
C0(j2-915L 
OO-OL"9760 
~vtc29-rl0 

0(,02973(: 
0:Q029-1<,;U 
OCC29EO,* 
(d •. d) 29 S 1 {~ 
(;00,,-982 t; 
'<JCr0298.3u 
OC,-'2'9b4l 
ti-jC 2985 v 
'JC02986D 
OIJ<- 298 
OOOL~9880 
bC',u 29fci90 
'" ~)'029 9(~ (; 

C 

C 

1~{'Ll.GT.~'eAND.'l2.GT.U).A~O.(l3.GT.LIJGOTL 16 
IFClLl.GT.J).GR .(l2.GT.~).OR &(L3.br.~))GUIU l~ 
lAMOA1CNUNITS,MU)=99Y 
lAMDA2(NUNIT5~Mu)=999 
LA /VitiA 3 ( NUN 1 'f $. , M 0 » =999 
GOlD 20 

14 If(Ll.LE.OJ.AND.Cll.LT.L2))Ll=l2 
IF«ll.l£.~J.AND.(Ll.lTeL3»l1=L3 
If(Cl2.Li.UJ.AND.(L2.LTeLl))L~=Ll 
1 F ( h .. 2 .... L L • ~ ) Q. AN D. C l..2. L 1 .l3) ) L 2, :: l3 
IF«(L3.LE.~).AND.(L3.Ll&Ll"L3=ll 
j~(L3.lEeOJ.ANO.tL3.Ll.L2»L3:l~ 

18 LAMDAICNU~ITS,MO)=Ll 
LAMOAi(NUNI1S,MC)=l2 
LAM~A3(NUNIT~,MOJ;l3 

L ••• MODIfy LAMBDA~ AS RE~UIRED TO USE THE *** 



n 
I 

1..0 

c 
C 

c 

2;;;' 

21 

t(..L 

2::; 
25 

S PE (.1 f I EO l\a.n"1iH. R Cf LGAv 1 NG S 1" t. PS 

IF(1.LI&leOR~I.GT~3JbOTG 2b 
G010 (21,22,23),1 
NS T EP=N bS.l EP 
G()T(~ is 
NS 1 lP =NC. S 1 t.P' 
GOl~ 25 
N.:)Ti:P=-NP.:iTLf" 
If(NSrEP.NE.~Jb0IQ ~b 

~~kbLE-~TtP LOADiNC 
LAMDA3(NJ~lT~,ML)=-lAM~Al(~U~~lS,MU) 

lAM0A~(NuNITS.ML)~~ 

bOlu 21 
Zb IF(N~TEP.Nt.ZlbJIU Ltl 

C TWO-STEP LOAulNG 

27 
23 

C 
(. 

( 

C 
(. 

C 
3v 

l 
(. 

C 
40-

LAMuA3« f\Ju~'i.i 1 ;S t Hi..}) =l.AMUAL« NU~ 1 is, M[)) 
LAM~A2'~uNITS,MUJ=~ 

tONY.lNvt: 

*lOAu UNll Iu ARRAY~ 

( 3":; .. 4 (, t 5i..! ), 1 

•• ~ LuAU bA~E ARRAY ••• 

NbA~i:.:;;Nt.A~t.+l 

10PASt'NBA~~)=Nl~£I~ 

buhJ Iv 

*~* LuAO ~VLL ARRAY 

Nt YCl =-NC Y(.L'" 1 
1 LC. ytl.( l\iL yLL) =~Ui"ll.::. 
GO 1u .1...':' 

00J2991~ 

G00~992v 

(~~2993~ 

G00i994~ 

vLC~3~5J 

C~(29~bG 

~:~~9~7~ 

u0Li9S80 
0L029~~~ 

~\ ,300ft 
CLt3001D 
OlG30tlu 
00~3J~3~ 
(~,. 0: 3l, 04 ~ 
(;" ( ~;t! (j 50 
~.~ tJ'L ::::. ·~ .. t 6 ~) 
\-, .... C 3~'l10 
;..i;",. 30{.!~, (. 

\.i '-.' ~" ':H.,q.' 9 u 
""DG ::tL,i')C 
Cot 3(> i 1 C 
\Jt,t 3i:.i 12 V 
t ,.: C 3(;, 13 C 
lo ..... _ 3D14~ 
.... ,,_ • 3~ 15 C 
~t':· ~ ~{L 16 L 
( ,,' ( 3t 1 7 (i 

:. " (" '::018 \~, 
~,tC3~,,190 

C(,o( }\. 2 (; 0 
V"\.. <~ ~~) ~.l 'C 
a~~3L22~ 

t0l3C2JC 
vCC~~~~w 

~ CC 3~ ::'5(, 



n 
I 

\..D 
N 

L 
C. 
C 

50 

(;, 

C 
C 

6\$ 

C 
(;. 

C 
7~ 

8tt 

(. 

C 
C 

9\J 

lO~ 

110 

124.1 

.*. ~OAG P~AK ARRAY 

NPEAI(=~PLA~+ 1 
1 DPEAK« Nt' t:.6i\K) =-NUN S 
GOIO lu 

**. SET NuMiH:R Of uNITS 

TS=-NU~lT~-l 
RE 

*** ERROR M~S~AGl~ *** 
WRITf::(oltllQ} 

(6,,12u)lYi: 
20 

••• FUR MAl ~ *** 
fUkMATI~A,lb~iX~~A4,lX,F402,5(~X,1£J,~CIXtI2,,lX, 

+ I4),211X.f4.u)~2CIXtI4)' 
FURMAT'12tlk.!2,1X.lllXtf3.0,lX.~5.CJ,lX,f4~C,lx,f5 lX,F4.l, 

+ 211XIFb.u),lX,f4.~,3(lX,13») 

Til 110*******. U!\\...;XPLC lE&J ENiJ-OF-Fl LE. ~;";A({HJN-& ,-RED **** e t 

• ' •••• 1/1 WHILl RlADING MON1HlY F0~SlL ilATAB) 
fORMATC'O* ••• * ••• ~US~IL DATA FILEI'S YEAR DOES NOT MATCH STUDY 

+R !!I ,1 
EhD 

J. *******" .... ,) 

L'V\.;,""y",o;,,/ 

(J(.h." 3().2 7tt 
(J .~ f; 302 8 t 
QL \..r3(J 29 Le· 

COG3v3£';U 
~(.~, 3(, 31 G 
at\... 30320 
lH;u 3u33 t,b 

00030340 
00030350 

30360 
00(;3037C 
0('C30380 
oOll 3~)C9 tI 
Ot C! 30400 
0'(;(, 3041 ~~ 
(;;Ju 341420 
(,;·:) ... ·3043(.. 
\;C03~44 J 
Q.{;() 3045u 
{gOO 30460 

o 
O;v..)v48C 

3~490 

v ... \.- 3G~JO 
uuO 3~5iv 
U~),," 3CJ ~2 c· 

YEA O,)03US30 
tdj;.,;'3u~40 

C",:3055C 
C==~==================~===================================~==:=========OO~3U5bG 
C 0003051u 
L ROUTINE: **** U NIH Y U **** 0~030580 



L 
C 
C 
C 
C 
C. 
C. 
(, 

( 

(. 

C 
(. 

C 
C 
L 
C 
L 
L 

n C i 
1..0 C W 

(. 
r .... 
lo-
C 
C 
(. 

L 
C 
L 
(. 

C 
t 
( 

PuRP05L: Tu RLA0 IHL HYDRO ~Nll UAIA fRUM ~NIT HYUN11 AND STORE 
THeM 8'( UNll AND MUNIH 

IN~uT VARIABLES: 
MY~Nl1 LObICAL uNIl fRU~ WhICh hYuRU IN~0kMAllGN LS ~~Au 
lY~AR FUUR-01~il ~rUOY-YcAk 

~HST~P NUMBER U~ LOADl~G ST~P~ FU~ HY~G U~~lS 

OUTPuT VARIABLES: 
VSCCNO 
lJNAMi: 

UN IT I u i\1tllMB t. t( 
NAMi. (if 0N 1 r 

L0~3~59G 

J003C6~C 

cc;... 61o.t61'~ 
(~f, (j. J~;~6 2 :~.i 

0003U63~ 

OLl3Lb4~ 

~JU3~65~ 

0~O~066~ 

Uv03v67v 
COC3tbE~ 

Lt jU69~ 
CL03~'0t 
L003~71v 

FKAOWN 
t,;f\JI'YPE:. 

f-R ACT 1 nN~ wN t. tJ L Y C..; M P Jd\ Y \/ {J'l: 3C 7 c2 t 
TYPt OF btN~k_T~QN Uh~l: L-~lLAM t~~~IL, 2-jl~AM ~UCL~AkTtl~~t73l 

uNLOAD 
HYI yp~ 

PklfUL 

tJr"L I MU 
LNL1YR 
UFLIMLJ 
JF-llYR 
AUPk\fL 
t::APL!>T 
vNt.llP 
LNf.l('P 
L.AMUAJ.. 
LAMfJA2 
LkM0h3 

3-1~L. ~NblN~, ~-GA~ £0RbINE. ~-~~i ~~bl~t, 6-HYJ~0, 

1-~uMP~J ~TURAL~ 

LUAUlN~ IYP~ uF uNIT: I-bASL, 2-CYC~E, ~-P~A~, 4-rlYDKu 
TYPL Of hYJRu ~Nll: l-KuN Of RlvLK, ~-SIOkA&~t j-PuMPlO 
~TOK.A,GL 

P~lMAkY fU~L ~uh uNIT: 
~-HlAVY Gilt ~-HAfURAl 

u4\;j-t.,!f\lf Mul'Itl"H fUf<-. Jhl T 
0hi-ll r'..Jc f' :::AK fOR uN IT 
OF f -Li Nt: MaNlh fuR llN 1'. 
OFf-L~NL Y~AR fwk uNIT 

l-l.UAL, £-f'lluLLt4k, 3-llG.rlT GAL, 
GA~ t 6-G,.-...Si.Jl L'>t:.: 'I I-WA l:::.:K t ~'-N :JNt. 

ANNuAL UNll PkOU0tTILN AVAILABlLITY 
CAPACiTY ('C~J 

UhLIMlrcD Nfl ~APACITY U~ Uhll 
LIM11LD N_l ~AP~LIIY Of ~Nll 

lOA~lN& PkiURITY fJK fht uNll I~ ~!K~l ~L~CK 

LJAD~~b PklUR~TY FUK Th= uN1T'~ ~LLO~0 bLUC~ 
LUAU lNG Pk Iu R 1 T 'f F-u t{ fnE: vN 1 I II!~. i f"d kJ td. uCK 

~J03~140 

G~~3~75( 

~_~3t1~~ 

~vu}J710 

U00~078~ 
(003~19( 

(~~3L8~~ 

llrj~Blv 

L~C30~2~ 

... Ui" 3Ct3 r· 
' .. ~ V ~·;I.J t4C 
t: ~0 ::.~~~ c; 5 ~~ 
0~ 30~6L 

~00jtf1~ 

~,- :; t.l 3,0 t< :3 U 

~Ct'Si~, 

;..,"3Clt •. )"", 
~. "- ;~r: .:,.;:.,.~ ! ';.: 



C NulillS {.UK"LNT ~\iUMfjtK Of- U.,l"rs. lN ~Y~Ii:M D0{j~1092~ 

t NHYDkU hUMbtk Uf HYDRO UNITS 1~ ~Y~TiM uOL~0930 

t IDHYUR LOCATIUN Lf ~ACH UNA1 IN THE URUEk OF klADING uDL3~~4u 
C AlTfUL ALT~kNAT~ FU~L CuOt, AS IN ~Rlf~L (i(30950 
L AbfUlL ~bNll10N FUtL CODe, AS iN PR1~UL ~uu~0~60 

L UNG~N PROJ~Cl~U bt~~RATION Of lALh ~~lT, IN MWHk~ CC03U910 
C bLKLAP ~~MULAliwE BLL(K CAPALll~~~ FOR EACH UNIT, IN MW ~0~~~98t 

L EAVAIL EFfECllVi AVAILABIlIT~ ~~~~0~9u 

C HLAJR1 kAI~ fUk FIRST HlUt~, iN BTu/~WH ~GC31~OC 
(, HtA1R2 Ht:AT Rtf't hJR !>t:.UJND BLUCK, iN Blu/KWrl Li~ 03101(. 
( H~AIR~ HEAT RAlt fUR lrllKD blOCK, iN BIU/AWH ~0~31L2U 

C PBTuCI L~SI ~f PRIMARY f~~l l~ L~Nr~/MfGA-bTU OCO~1~3C 
c t..O.!) T U f AL 1 i:RNA Ii: fUt:l IN C EN l~/Mt-GA -5 lU Ou;~31 (;40 
C fRACllul\> Llf bEt~±-k.Alll.JN USlil'ltG PRIMARY fUtL Ctt.jli.i50 
C ~0031060 

C AUTHOR: 00031070 
L ~ATI0NAL R~bULArOkY RE~c~KCH 1~ST11Ul~ C~C31tBJ 

C OCC31ti9~ 

CLAST REViSEU: l0/7~ O~tjllaO 

n L ~r03111L 
I 

\.0 C.::::==::;;.:::..:-::::::..::::, ::;;:,=-==:::::::.::::,:.:::::::= ==== ===:.:;::;:::::::: ::;;.===.:::::=== :::::= ::;:;;;;;:;:=-==- ::;:;;:::;;:;;. :::..===-~::= == :::::.::.:::;;; ==:::(.i:';U 3112~ 
..j:::::. - I-e O\O~l 30 

c 

SUSkO iNa:: UN1HVD CHYUNi T t VSCCf'h.J,UNAME:, FRALwN,UNT1P Lt 
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IF PUMPING CUST EWUALS ZERO SET CUSrl-CoSt3 ~QUAl TU 
A LA.RGe. VALUt 

IF « <ie. (CO;.')11t1) @t:Q. (;.)) GO TO 13t. 
Soll(I) =- 2t.fO .. u .. 

CuS12(i} : 2LC.tO 
COST3(1) ~ 200.00 
bU TO 13L 

LND PuMP.cU !'TOKAG.::.: CO~l ~EcrlON 

RIVt:R Sl'uk.AGf U~llS. 

CU511(11 = RS1Rtl 
CO~12«l) ; R~lRCT 

GUST3(]) : k~TkLT 

GU1D 130 

SET ~uRLHASE 'ONTkAL1S IU THllk CUS) 

CO~ll(l) : PUMPCIC1,MO) 
LO~li(ll = LOSTl'I) 
COS13(}) = tO~Tlil) 

13(.; ('LNT INUE 
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uU lbL J=l, 3 
LJkD~R (PUlNIR) =lUN11 
P01N1R : POIN1R + 1 
LUAD~DlLUklT7~) = .TRUE. 

tONIINut: 
CAPuNL :; CAyO~l + MWLD~'~UNIlt MO) 
GOlD Ib\.f 

***t:LSE LUAU ONt bLOCt\. 

lOKDfRI~OlNTRJ :;:;. LUNl1 
PUINlk = PUINlk • 1 

ChtCK TU S~E If U~ll 10 ON-lI~~ 
If' 'tR+i~~~1 - U~lYk'LUNIT) 115,171,11~ 

IF(MU .L-t. ONLMu(LUNiT)) GUlO 115< 
GOlD 174 

IF"VR+ , - UfLYk'LUNll») 114,173,175 
(MO .GT. U~L"O(lUN!ll) GUlO 115 

114 CU'\,TINu t. 
If( .NLI. (EAVAiLILUNIT, MO) .GT. l.L» GU1~ 115 

LAP8~l = (APONl + M~lDl(lUNll, MO) 
AWAl~k = AvA1LR + MWL~j(LUNIT, MOt - MWLOIClUNIT. MU) 

LOADtDClUN1I ,A} :;:;. \It TRUf:.. 
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POIR ::; PuTR .. 1 
UN R(POIR): LUNIT 
bK.Slk(P01R) :: 2. 

STk(POTkl :: tO~T2(LUNITJ 
2 CONIINUi:: 

C AUu THE rHl~O LOAU1NG GRU~~ 
[, 

t 

UD 4:::2~ 1=1, NuNll S 
LUNIT = LOkUR3(1) 
IF( .Nul"" (CuS13iLuNJ1) .&1. "'.)) G010 22\.1 

POlK:; PulR + 1 
UN~TR(POIR) ~ lUNll 
bK...:,n:U ~uTf.) = 3 

~TRIPOTR) = tOST3CLUNil) 
2LY L INlik: 

C *** tNiJ C.tiMBIN.1l.t~G ARRA V';;;, *** 
C 
C. 
L URU~R UNiTS ANU bLGLK NUMb~kS bY LOST 
C 

c 
c 
{,. 

(: 

c. 
(., 

c 
(. 

LAll buobL2(Ll~IK, ~ulRt UNSIR, bKSIK) 

lHE ~tMAININb UN~T~ AK~ NOW uRDlRlU bV tO~l 
anE l.URRE.:-:..PUhtIJINu bU,.apt<. t\iUMtH:'R 1S LONTA.a.NtD iN BK':)1fR 

THE AR~AY M0~T b~ CHElKt~ TO tNSUR~ THAT ThE PKOP~k LOAUING 
S~~uENC~ uF lALrl U~Ir IS MAIN1AiNtO 
CALL lh .. KuRu (Ld"~ l'R, BK ~ TR t PU 1 R, LOAUcU) 

A.UJU~l lOAulNC, 

00003010 
L3080 

O~~03~9~ 

00(;(;3110 
ouCu312u 
(iOO (3130 
vtl·O 03140 
{J\.iOC3150 
OC("C3160 
00(, (,31 " 0 
.Jv~ (j31BO 

(,3190 
(3200 

elt 03210 
(;32.20 

Li}t1U323u 
tf,(jC 240 
OOUC325'u 
0(,;0(326(; 

CC 0 (, 3 L'1 G: 
0t,.~d)32 8 t 

29v 
ltuOu3300 

C3310' 
LC; j(·~.,j20 
(toe 0-3330 

Ct334G 
OO~~335L 

CGLL3360 
aUOu331~ 

t0LC~380 
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AUJU~I uNiT lbA01NG ~OSlTIUNS bASEO O~ Ih~ kES~kV~ MAkblN 
CoNSTRAINT 
LALL I~Kbi~tU~~IKt hK~lkt ~QIR, AVAILR, SPNKEV, MWLDI. MWLD2, 

+ MWlU~t lAVAIL, MO. N~NIT~, O~lMUt GNlYR t UFlMU, OFl¥R, Yk) 

SHIfT lOADl~L UkDLK A~kAY Tu LUkO£k 

DU ~3u 1:;;;1, Pui K 
lUkDER'PO~Nlk) ~ 0N~1~CI) 

POINfk = POINfR + 1 
23", C.OI\i 11 NU f 

000 ;.;33'1 t .. t' 
000(j400 
l..OL03410 
i..,;l:,.i. Ci~~2 ", 
et(.,,,,, 0343u 
0",~ (,,344 (; 
CCn:H .. 3"+~O 
Ol.,00346v 
(:~vG C2S41 ~ 
vuC 0348(; 
C l '", (;349 {J 

00L t-3S,O·0 
l1Ju\.:.351u 
l. ~H: .. D3 52 0 
[.(J(;:(353C 
cut C::-'S4(:r 
00uc..3~5~ 
C.;.;;t3:»bU 
LOt 0351\.< 
'i:,;i,iO ( .. .3-~8 J 
'h,' ~ (:3 5 9 V 
C0Cu361t..<U 
O::,\,;, O~61 v 

\., ~(.l.;H)Z"" 
LUOl;ib3G 

(. 

(., 

(. 

2.4"" 
t.. 
C 
C 
t 
(. 

C 
(. 

C 
l.. 
(. 

L 

PGINIR = PulNlk - ~ 

L.ALLULA 1 c. Lj .. d"1 .... t,~ 

CALL LAMLGU(LAMJ~, lOk0~~. POINTR, MU) 
CO~IINu~ 

i:N[,j aJU LUUfi 

~kiT~ JUT HYukL ANu ~USNUL flL~ 

~L U 1.'3 6
'
",,0 

C«"Cjc5t..' 
VL-O",3b6C 

~ALL ~LSU~JIL~' L0MPhu, VSLC~U, UNAML, ~A(U~N, UNiYP~, UNLUAO, C~GC367~ 

A. Pk IFlil t Al.IF tiL t I l1FUtl., UNLMU, Ui'w L'tR t Uf-LMu t GFL 'IX, AUPA Vi....., Ioi. ,~ 030B"J 
~ CA~L~l? UN~lLPt L~LJt~, OHR11, OhklL, UHRr~, MWLU1, MWLU" ~~~0369G 
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L 
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(. 

C 
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C 
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t. 

3 MWlD3, ~AVAIL, PbTUC&, Ablutl, LAMDA, PGtN~C? NUNITS, YR 9 

4 ~HVukU) 

~F( HYDR8S ) 
1 CALL HYUUUTI21, ~~"PNUt VS(LN~~ UhAME, fACUW~, 
~ ~NTYPE, ~NLOADt HYTYPt, PkIFUL~ uNLMU9 UNLVR, UF~~Ut 
~ UfLYR, CAPCST, ~N=TLPt LNEICP, MWLD1, MWLUL, MWL03, 
4 UNbt PUH PUMPCT, LAMOA, YR w NHVORO) 

SlOP 
END 
KOUlINE: *** b L ~ U K u *** 
("ALL ~EQUtN(.t:: 

CALL BLKUkD( UN~lRt HK~lK~ PulR7 LLAOfDJ 

PUR~U!;.t :, 

10 AR~AN~& IH~ LLADl~b 6LOLK~ S~LH THAT THt ~LOLKS AR~ 
LOAUtU IN lh~ CURRltl FnYSICAL MANN~k 

INPur; 
BKSTc 

LUAJ.J~ .... 

PuTR 
UNSIR 

Ln..d PuT: 
LUA!) t..) 
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*lH~N SwITCH IHtM 
TEMP :::. A 
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b = l~MP 
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CUNlrNu~ 

IhLk~MlNl lu ~UMPAkt NEXT IT~M 

A :::::. U 

CU~NTk = L00N1K + 1 
~F CL~uNlk .l~. bUr(~M) GuiU IlL 
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+ PbiuCT(uN!l, MG), ABTulT(UNIT, Mul, Pb~NFC'UNITt MO), 
+ ILAMUA(b,ML~U~lll, ~=lt31 
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00010 
00020 
00030 
00040 
00050 
00060 
00070 
00080 
00090 
00100 
00110 
00120 
00130 
00140 
00150 

rn 00160 
I 00170 w 

00180 
00190 
00200 
00210 
00220 
00230 
00240 
00250 
00260 
00270 
002BO 
00290 

c======================================================================= 
C 
C 
C *** THE LOAD PROBABILITY MODULE OF THE PCS MODEL *** 
C 
C 
C======================================================================= 
C 

COMMON IPROSY/ LOAD 
INTEGER LOAD(24, 31, 12) 
INTEGER DEMAND(24) 
REAL PEAK(12), BASE(12), HRSIP(12), GENMO(12) 
INTEGER DA,HR, YR 
REAL LODVAL(200), LOADCK, PROB(200) 
INTEGER DAS, DAE, HRS, HRE 
LDUNIT = 10 
lOUT = 6 
NOPT = 50 
CALL LODATA(LDUNIT, PEAK, BASE, HRSIP, GEHMO, YR) 
DO 250 MO=1,12 
CALL LDPROBCLODVAL, PROS, HOPT, PEAK, BASE, MO) 
WRITE( lOUT, 40) MO, YR, HOPT, BASE(MO), PEAKCMO), 

% HRSIPCMO), GENMO(MO) 
40 FORMATCI2, lX, 12, lX, 13, F6.0, lX, F6.0, lX, F6.0, lX,F8.0) 

Wf~ITE( IDUT, 50)," (PROBCI), I=l,NOPT) 
50 FORMATCF8.6, 9F8.7/9(10F8.J/» 

250 CONTINUE 
STOP 
END 



01070 
01080 
01090 
01100 
01110 
011 
01130 
01140 
01150 
01160 
01170 
01180 
01190 
01200 
01210 
01220 
01230 
01240 

rn 01250 
I 

..p. 01260 
01270 
01280 
01290 
01300 
01310 
01320 
01330 
01340 
01350 
01360 
01:370 
01380 
01390 
01400 
01410 
01420 
01430 
01440 
01450 

c 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

.. 
'" ***' L 0 D A T A **** 

ING SEQUENCE: 
CALL LODATA(LDUNIT, PEAK, BASE, HRSIP, GENHO. IYEAR) 

PURPOSE: 
HOURLY DATA FROM EDISON ELECTRIC 

INSTITUTE FORMATTED HOURLY LOAD CARDS, TO FIND AND STORE 
PEAK AND BASE LOAD FOR EACH MONTH, AND TO CALCULATE THE 
NUMBER OF HOURS IN EACH MONTH 

INPUT: 
LDUNIT 
IYEAR 

OUTPUT: 
PEAK 
BASE 
HRSIP 
GENHO 
LOAD 

THE UNIT THAT THE LOAD DATA IS READ FROM 
THE STUDY YEAR 

(REAL) ARRAY(12) THE PEAK LOAD FOR EACH MONTH 
(REAL) ARRAY(12) THE BASE OR MIN LOAD FOR EA MONTH 
(REAL) ARRAY(12) THE NUMBER OF HOURS IN EACH MONTH 
(REAL) ARRAY(12) THE NET GENERATION IN EACH MONTH 
(INT) ARRAY(24,31,12) THE HOURLY LOADS 

REQUIREMENTS: 
DATA FILE- EDISON ELECTRIC HOURLY LOAD DATA 

AUTHOR: 
MARK S. GERBER 3/4/79 

REVISED: 

c~~============================~======================================== 
c 

c 

c 

SUBROUTINE LODATA(LDUNIT, PEAK, BASE, HRSIP, GENMO, YR) 

COMMON IPROBY/ LOAD 
INTEGER LOAD(24, 31, 12) 

INTEGER DEMAND(24) 
REAL PEAK(12), BASE(12), HRSIP(12), GENMO(12) 



rn 
I 

(J1 

01460 
01470 C 
01480 C 
01490 C 
01500 
01510 
01520 
01530 
01540 
01550 
01560 
01570 
01580 10 
01590 C 
01600 C 
01610 C 
01620 20 
01630 
01640 C 
01650 C 
01660 C 
01670 
01680 
01690 
01700 
01710 
01720 
01730 
01740 30 
01750 
01760 40 
01770 
01780 C 
01790 C 
01800 C 
01B10 60 
01820 
01830 

INTEGER DA, HR, YR 

INITIALIZE VARIABLES AND ARRAYS 

DO 10 MO :::: 1,12 
BASE(MO) :::: 50000.0 
PEAK(MO) :::: 0.0 
HRSIP(MO) :::: 0.0 
GENMOOiO) = 0.0 
DO 10 [fA :::: 1 , 31 

DO 10 HR :::: 1, 24 
LOAD(HR, DA, MO) :::: 0 

CONTINUE 

READ HOURLY LOADS 

READ(lDUNIT, 60, END=40) HO, DA, YR, DEMAND 
DO 30 HR :::: 1, 24 

CHECK FOR BAD POINT 

IF(DEHAND(HR) .lE. 0) GOTO 30 
lOAD(HR, DA, MO) :::: DEMAND(HR) 
HRSIP(MO) :::: HRSIP(HO) + 1 
GENHO(HO) = GENMO(HO) + DEMAND(HR) 
RDEHD :::: DEMAND(HR) 
IF(RDEHD .GT. PEAK(HO» PEAK(HO) :::: RDEMD 
IF(BAS~(HO) .8T. RDEHD) BASE(HO) :::: RDEMD 

CONTINUE 
GOTO 20 
CONTINUE 
RETURN 

FORMAT STMTS 

FORMAT(3I2, 14X, 1215/ 20X, 1215) 
STOP 
END 



rn 
I 

O"l 

00300 
00310 C 
00320 
00330 
00340 

00360 C 
00370 C 

00390 
00400 
00'410 
00420 
00430 

C 

00440 
00450 C 
00460 
00470 
00480 10 
00490 
00500 
00510 C 
00520 C 
00530 C 

C 
00550 C 
00560 
00570 
00580 
00590 15 
00600 C 

I ( 

COMMON IPROBYI LOAD 
INTEGER LOAD(24, 31, 12) 

, PROS, HOPT, PEAK, BASE, MONTH) 

REAL LODVAL(NOPT), LOADCK, PROBCNOPT), PEAK(12), BASE(12) 
INTEGER DA, DAS, DAE, HR, HRS, 

*** INITIALIZE VARIABLES AND ARRAYS '** 
MOS :::: MONTH 
MOE :::: MONTH 
DAS :::: 1 
DAE :::: 31 
~iRS :::: 1 
HRE :::: 24 

DO 10 I :::: 1, HOPT 
PROBeI) :::: 0.0 

CONTINUE 
PDBASE :::: 50000.0 
PDPEAK :::: 0.0 

FORM LOAD PROBABILITY CURVE BASED ON THE DEFINITION THAT THE 
LOAD IS THE FRACTION OF TIME THE lOAD HEETS OR EXCEEDS 
A GIVEN LOAD VALUE. 

DO 15 MO :::: MOS, MOE 
IF(BASE(MO) .IT. PDBASE) PDBASE :::: BASE(MO) 
IF(PEAK(HO) .GT. PDPEAK) PDPEAK :::: PEAK(HO) 

CONTINUE 



00610 C 
00620 C 
00630 
00640 
00650 
00660 C 
00670 r 
00680 C 
00690 C 
00700 C 
00710 
00720 C 
00730 C 
00740 C 
00750 C 

III 
9 

00760 C 
-.......J 0,OZ20 C 

00780 
00790 
OOBOO C 
OOB10 C 
00820 C 
008:30 
00840 
·00850 
00860 20 
00870 30 
00880 40 
00890 50 

*** CALCULATE THE LOAD STEP DELTA *** 
DELTA = (PDPEAK - PDBASE) I (NOPT - 1) 
DO 50 MO = MOS, MOE 

DO 40 DA = DAS, DAf 

ADDITIONAL LOGIC CAN GO HERE TO SELECT SPECIFIC DAYS 
OF THE WEEK TO FORM THE LOAD PROB CURVE FOR TIME OF DAY 
COST STUDIES. 

DO 30 HR = HRS, HRE 

ADDITI LOGIC CAN GO HERE TO SELECT SPECIFIC HOURS OF 
THE DAY TO FORM THE LOAD PROB CURVE 

***CHECK FOR BAD DATA *** 

LOADCK = LOAD(HR, DA, HO) 
IF(LOADCK .LT. PDBASE) GOTO 30 

*** CALCULATE THE INDEX OF THE LOAD POSITION 

INDEX = (LOADCK - PDBASE) I DELTA + 1 
DO 20 I = 1, INDEX 

PROB(I) = PROB(I) + 1 
CONTINUE 
CONTINUE 

CONTINUE 
CONTINUE 



00900 C 
00910 C *** IZE THE PROB CURVE 
00920 C 
00930 DO 60 I = 2, NOPT 
00940 PROBeI) = PROB(I) I PROBel) 
00950 60 CONTINUE 
00960 PROB(l) = 1.0 
00970 C 
00980 C *** DEFINE THE X-AXIS LOAD VALUES 
00990 C 
01000 LODVAl(1) = PDBASE 
01010 DO 70 I = 2, NOPT 
01020 LODVAL(I) = LODVAlCI - 1) + DELTA 
01030 70 CONTINUE 
01040 LODVAlCNOPT) = PDPEAK 
01050 RETURN 

rr1 01060 END 
I 

OJ 


