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DECNP.K-DEPGNP.K*DECNPH.K 
DECNP - D o m e s t i c  economy- C r o s s  n a t i o n a l  p r o d u c t  ( $ )  
DEPGNP - D o m e s t i c  economy- P o t e n t i a l  g r o s s  n a t i o n a l  p r o d u c t  ( $ )  
DECNPM - D o m e s t i c  economy- C r o s s  nations: p r o d u c t  m u l t i p l i e r  ( D i m e n e i o n l e s s )  

DECNPM.K-SNOOTH((NEAP.K/NEAPSO)-DEPE,DEPAT) 
DEPE-- .  I 2 
DEPAT-1 

DECNPM - D o n e s t k c  economy- C r o s s  n a t i o o a :  p r o d u c t  m u l t i p l i e r  ( ~ i m e n e i o n l e a e )  
S:iOOTH - F i r s  t o r d e r  i n f  o r m s L i o n  d e l a y  
NEAP -Net  e n e r g y -  A v e r a g e  p r i c e  ( $ / B t u )  
NEAF50 -Net  e n e r g y -  A v e r a g e  p r i c e  i n  1 9 5 0  ($IBtu) 
DEPE - D o m e s t i c  economy- P r i c e  e l a s t i c i t y  ( D i m e n s i o n l e s s )  
DEPAT - n o m e s t i c  economy- P r i c e  a d j u e t m c n t  t i n e  { Y e a r )  

I 
h, 
I NOTE 

DEPCNP-K-DEPCNP.J+(DT)(DECNPIR.JK] 
DEPCNP-DECNP I 
DECNPI7614E9 -- 

DEPGNP - D o m e s t i c  economy- P o t e n t i a l  g r o s s  n a t i o n a l  p r o d u c t  ( $1  
DT -Time i n c r e m e n t  b e t w e e n  calculations 
DECNPIR - D o m e s t i c  economy- C r o s s  n a t i o n a l  p r o d e c t  i n c r e a s e  r a t e  ( $ / Y r )  
DECNPI -Domcat ic  economy- G r o a s  n a t i o n a l  p r o d e c t  i n i t i a l  ( $ 1  

DECNPIR.KL-DEPCNP.K*(DELCCR.K+DERYCR.K) 
DEGIIPIR -Domes t ic  economy- C r o s s  n a t i o n a l  p r o d u c t  i n c r e a s e  r a t e  ( $ / Y r )  
DEPCNP - D o m e s t i c  economy- P o t e n t i a l  g r o s s  n a t i o n a l  p r o d u c t  ( $ 1  
D E L C C R  - D o m e s t i c  economy- Long t e r m  CUP g r o w t h  r a t e  ( F r a c t i o n / Y r )  
DERYCR - D o m e s t i c  economy- R e c e n s i o n s  y e a r s  g r o w t h  r a t e  ( ~ r a c t i o n / Y r )  



DELCCR. K - T A B H L ( D E L C C R T . T I l l E . K ,  1 9 5 0 , 2 0 3 0 ' . 5 )  * l E - 2  
DELCCRT-6.8/.9/3.8/5.5/1.7/2.3/3.65/~.~/~.~/2.s/2.2/1.9/1.6/1.3/.9/0/0 

DELCGR - D o m e s t i c  economy-  Lo18 t e r m  CNP g r o w t h  r a t e  ( ~ r a c t i o n / ~ r )  
TABHL - T a b u l a r  r e l a t i o n s h i p  
DELCCRT - D o m e s t i c  economy-  Long t e r m  GNP g r o w t h  r a t e  t a b l e  ( T a b l e )  
TIME - A c t u a l  t i m e  d u r i n g  e l m u l a t i o n  - 

DERYGR K-TABllL(DERYCRT,TIME . K ,  1 9 6 8 . 1 9 8 7 , 1 ) * l E - 2  
D E R Y C R T ~ O / 2 . 9 / 2 . 1 / 2 . 3 / 1 / 1 / - 8 / 1 . 5 / 2 . 2 / 2 . 2 / ~ ~ 9 / - ~ ~ ~ 5 / - ~ - ~ 2 / ~ ~ ~ 8 / ~ 7 6 / ~ ~ ~ 4 / ~ ~ ~ ~ / ~ ~ ~ / 0 / 0  

DERYCR - D o m e s t i c  economy-  R e c e s s i o n s  y e a r 8  g r o w c h  r a t e  ( ~ r a c t i o n / Y r )  
TABHL - T a b u l a r  relationship 
DERYCRT - D o m e s t i c  economy-  R e c e s s i o n  g r o w t h  r a t e  t a b l e  ( T a b l e )  
TIME - A c t u a l  t i m e  d u r i n g  8 : m u l a t i o n  

D E 1 N F . K - C L I P ( D E P I N F , D E H I N F , T I H E . K . 1 9 6 8 )  
DEHINF-.Ol 
DEPIWF-.055 

DEINF - D o m e s t i c  economy-  I n f l a t i o n  r a t e  ( P r a c t i o n / Y r )  
CLIP - F u n c t i o n  s w i t c h e d  d u r i n g  t h e  r u n  
DEPINF - D o m e s t i c  economy-  P o a t  1 9 6 8  r a t e  o f  i n f l a t i o n  ( F r a c t i o n / Y r )  
DEHINF - D o m e s t i c  economy-  H i s t o r i c a l  r a t e  o f  i n f l a t i o n  ( F r a c t i o n / Y r )  
TIME - A c t u a l  t i m e  d u r i n g  s f i m u l a t i o n  
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NOTE 
NOTE 

NECD .K-NED .K-NEDD-K 
NECD - N e t  e n e r g y -  C e n t r a l i z e d  d e n a n d :  l : B t u / Y r )  
N En - N e t  e n e r g y -  Demand (Btu /Y:)  
NEDD - N e t  e n e r g y -  D e c e n t r a l i z e d  d e m a n d  ( 0 - t u / Y r )  

NEDD.K-DSEUD-K 
NEDD - N e t  e n e r g y -  D e c e n t r a l i z e d  -3emand ( ~ t u f ~ r )  
DSEUD - D e c e n t r a l i z e d  s o l a r -  E n d - u s e  d e m a n d  ( B t u / Y r )  

NED.K=NEID.K*DLINF3(1-STEP(NEPC5,NCCSY)/lOO,UECSDT) 
NEPCS-4.4 
NECSY-1979 
NECSDT-5 

NED - N e t  e n e r g y -  Demanc < B t u / Y r )  
NEID -Net e n e r g y -  I n d l c s  t e d  d e m a n d  (B:u/Y r )  
DLINF3 - T h i r d  o r d e r  i n f o r m a t i o n  d e l a y  
STEP - S t e p - e h a p e d  e x o g e n o u s  i n p u t  
NEPCS - N e t  e n e r g y -  P o l i c y  c o n s e r v a t i o n  s a v i n g s  ( F r a c t i o n l Y r )  
NECSY - N e t  e n e r g y -  C o n s e r v a : i o n  s a v i n g s  i n i t i a t i o n  y e a r  ( Y e a r )  
NECSDT -Net e n e r g y -  C o n e e r v a r i o n  s a v i n g 8  d e v e l o p m e n t  t i m e  ( Y e a r )  

NEID.K=NEDSO*HEnHI .K*NEDHP.K*NEBUA.K 
NED50-29 .6E15 

NEID - N e t  e n e r g y -  I n d i c a t e d  d e m a n d  ( B t u / Y r )  
NED50 - N e t  e n e r g y -  Demand 1-3 1 9 5 0  ( B t u l Y r )  
NEUIII - N e t  e n e r g y -  Demand m u l t i p l . i e r  f r o m  i n c o m e  ( D i m e n s l o n l e a e )  
NED?IP - N e t  e n e r g y -  Demand m u l t i p l i e r  f r o m  p r i c e  ( D i m e n s f o n l e e e )  
NEDHA - N e t  e n e r g y -  Demana  m u l t i p l i e r  f r o m  a v a i l a b i l i t y  ( D i m e n s l o n l e e s )  

NEPD.K~NECD.K*DLINF~(~-STEP(NEOCS.VEOCSY')/IOO.NECSDT) 
NEOCS-2.4 
NEOCSY-2200 

NEPD -Net e n e r g y -  P o t e n : i a l  d e m a n d  ( B t u / Y r )  
NECD - N e t  e n e r g y -  C e n t r a l i z e d  d e m a n d  ( B t u / Y r )  
DLINF3 - T h i r d  o r d e r  i n f o r m a t i o n  d e l a y  
STEP - S t e p - s h a p e d  e x o g e n o u s  i n p u t  
NEOCS - N e t  e n e r g y -  O i l  c > n e e r v a t d o n  s a v i n g s  ( P r s c t i o n / Y r )  
NEOCSY - N e t  e n e r g y -  O i l  r ~ n e e r v a t i o n  s a v i n g s  y e a r  ( Y e a r )  
NECSDT - N e t  e n e r g y -  C o n s e r v a t i o n  s a v i a e e  d e v e l o p m e n t  t i m e  ( Y e a r )  

NOTE 



NEDMI. K-(DECNP.K/DECNPI)-NEIE 
NEIE- .95  

NEDMI - N e t  e n e r g y -  Demand m u l t i p l i e r  f r o m  i n c o m e  ( D i m e n a i o n l e e s )  
DECNP - D o m e s t i c  e c o n o m y -  G r o s s  n a t i o n a l  p r o d u c t  ($1  
DECNPI - D o m e s t i c  economy-  C r o s s  n a t i o n a l  p r o d u c t  i n i t i a l  ( $ )  
NEIE -Net e n e r g y -  I n c o m e  elasticity ( D i m e n s i o n l e s s )  

NOTE 

NEDUP.K-SMOOTH( (NEDP.K/NEAPSO)-(NEPE) .NEDAT) 
N EDAT- 1 0  
NEPE--.5 

NEDMP - N e t  e n e r g y -  Demand m u l t i p l i e r  f r o m  p r i c e  ( D i m e n s i o n l e s s )  
SMOOTH - F i r a t  o r d e r  i n f o r m a t i o n  d e l a y  
NEDP - N e t  e n e r g y -  D e l i v e r e d  p r i c e  ( $ 1 0 ~ ~ )  
NEAP50 - N e t  e n e r g y -  A v e r a g e  p r i c e  i n  1 9 5 0  ( $ / B t u )  
NEPE -Net e n e r g y -  P r i c e  e l a s t i c i t y  ( D i m e , n s i o n l e a s )  
NEDAT - N e t  e n e r g y -  Demand a d  ) u s  t m e n t  t i m e  ( Y e a r )  

NOTE 

NEDMA. K-SUOOTH(NECDR. K.NeAAT) 
NEAAT-5 , 

NEDMA - N e t  e n e r g y -  Demand m u l t i p l i e r  f r o m  a v a i l a b i l i t y  ( D i m e n s i o n l e a s )  
SMOOTll - F i r s  t ' o r d e r  i n f o r m a t i o n  d e l a y  ' 

I 
V I .  NECDR - N e t  e n e r g y -  C o n s u m p t i o n  demand  r a t i o  ( D f m e n s i o n l e s s )  

I NEAAT -Net e n e r g y -  A v a i l a b i l i t y  a v e r a g i n g .  t i m e  ( Y e a r )  

NOTE 

NEDP.K-NEAP.K+STEP(NEPXT,NEXTY) 
NEPXT-1.OOE-6 
NEXTY-2200 

NEDP -Net ene ;gy -  D e l i v e r e d  p r i c e  ( $ / B t u )  
NEAP - N e t  e n e r g y -  A v e r a g e  p r i c e  ( $ / B t u )  
STEP - S t e p - s h a p e d  e x o g e n o u s  i n p u t  
NEPXT - N e t  e n e r g y -  P o l i c y  e x c i s e  t a x  ( $ / B t u )  
NEXTY - N e t  e n e r g y -  E x c i s e  t a x  i n i t i a t i o n  y e a r  ( Y e a r )  

NEAP.K-(TODP.K*TOCR.K+TGDP.K*TGCR.K+TEP.K*TECR.K+DCP.K*DCCR.~+DSP.K*DSCR.K)/NECR.K 
NEAP-NEAP5O 
NEAP50-2.07E-6 

NEAP - N e t  e n e r g y -  A v e r a g e  p r i c e  ( $ / B t u )  
TODP - T o t a l  o i l -  D e l i v e r e d  p r i c e  ( $ / B t u )  
TOCR - T o t a l  o i l -  C o n s u m p t i o n  r a t e  ( R t u I Y r )  
TCDP - T o t a l  g a s -  D e l i v e r e d  p r i c e  ( $ / B t u )  

' TCCR - T o t a l  g a a -  C o n e u m p t i o n  r a t e  ( B t u / Y r )  
TEP - T o t a l  e l e c t r i c -  P r i c e  ( $ / R t u )  
TECR - T o t a l  e l e c t r i c -  C o n s u m p t i o n  r a t e  ( B t u / Y r )  
DCP - D o m e s t i c  c o a l -  P r i c e  ( $ / B t u )  
DCCR - D o m e s t i c  c o a l -  C o n s u m p t i o n  r a t e  ( B t u / Y r )  
DSP . - D e c e n t r a l i z e d  a o l a r -  P r i c e  ( $ 1 - B t u )  
DSCR - D e c e n t r a l i z e d  s o l a r -  C o n s u m p t i o n  r a t e  ( E t u / Y r )  
NECR - N e t  e n e r g y -  C o n s u m p t i o n  r a t e  ( B t u / Y r )  
NEAPSO - N e t  e n e r g y -  A v e r a g e  p r i c e  i n  1 9 5 0  ( $ / D t c )  



NECR.K-TOCR.K+TCCR.K+DCCR.K+TECR.K+DSCR.K 
NECR -Net energy- Consumption rate (Btu/Yr) 
TOCR -Total oil- Coneumptiojn ratc (Btu/Yr) 
TCCR -Total gas- Consumption rate (Btu/Yr) 
DCCR -Domestic coal- Consumption rate (Btu/Yr) 
TECR -Total electric- Consumptior rate (Btu/Yr) 
DSCR -Decentralized solar- Consumption rate (Btu/Yr) 

T9CR.K-(TOEUD.L+DCCURO.K)*TOPDR.K 
TOCR -Total oil- Consumption ratc ( ~ t u / ~ r )  
TOEUD -Total oil- End-use demand (Btu/Yr) 
DGCURO -Domestic gas- Curteilmente to oil ( ~ t u / Y r )  
TOPDR -Total oil- Productlon demand ratio (Dimeneionleas) 

TCCR.K-TGEUD.K-DCCUR.K 
TGCR -Total gas- Cansumption rate (Btu/Yr) 
T C E U D  -Total gas- End-use demand (Btu/Yr) 
DCCUR -Domestic gas- Curtnilmente (Btufir) 

DCCR.K-(DCEUD.K+DGCURC.K)*DCPDR.L 
DCCR -Domestic coal- Consumption rate (Rtu/Yr) 
DCEUD -Domes tic cool- End-use demand ( ~ t u / Y  r) 
DCCURC -Domestic gas- Curtsilments to coal (Btu/Yc) 
DCPDR -Domestic coal- Projuction demand ratio (Dimensionless) 

I 

TECR.K-TEEUD.K*TEPDR.K I 
TECR -Total electric- C o ~ s u m p t i o n  rate ( ~ t u / Y r )  
TEEUD -Total electric- Enj-uee demand ( ~ t u / Y r )  
TEPDR -Total electric- P r ~ d u c t i o n  demand ratio (Dimensionless) 

DSCR .K-DSKUD.K 
DSCR -Decentralized aolac- Consumption rate ( ~ t u / ~ r )  
DSEUD -Decentralized solar- End-use demand ( ~ t u i ~ r )  

NECDR.K-NECR.K/(NEPD.K+NEDD.K) 
NECDR- 1 

NECDR -Net energy- Coneum.>tion demand ra,tio (Dimensionless) 
NECR -Net energy- C o n a u m ~ t i o n  rate (Btu/Yr) 
NEPD -?let energy- Potentlal demand (BtuIYr) 
NEDD -Net energy- Decentraldzed demand (Btu/Yr) 

NOTE 

i o a o o  A 
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NOTE 
NOTE 

D C E U D ; K - N E C D  
DCPCS-70  
D C C S Y = l 9 7 9  
DCCSDT- 10 

n c E u n  
N ECD 
DCD?Il 
DCDMP 
DCDFlA 
D L I N F 3  
STEP 
DCPCS 

. DCCSY 
DCCSDT 

I 
4 NOTE 
I 

- n o r n e e t i c  c o a l -  E n d - u s e  d e m a n d  ( B t u / Y r )  
- N e t  e n e r g y -  C e n t r a l i z e d  d e m a n d  ( R t ~ t / Y r )  
- D o m e s t i c  c o n l -  Demand  m u l t i p l i e r  f r o m  i n c o m e  ( D i m e n a i o n l e a a )  
- D o m e s t i c  c o a l -  D e m a n d  . m u l t i p l i e r  f r o m  p r i c e  ( D i n e n a t o n l e a s )  
-Domestic c o a l -  D e m a n d  m u l t i p l i e r  f r o m  a v a i l a b i l i t y  ( D i m e n a i o n l e a s )  
- T h i r d  o r d e r  i n f o r m a t i o n  d e l a y  
-S  t e p - s h a p e d  c x o g e n o u ~  i n p u t  
- D o m e s t  i c  c o a l -  P o l i c y  c o n s e r v e  t i o n  s a v i n g s  ( F r a c t  i o n / Y r )  ' 

- D o m e s t i c  c o a l -  C o n e e r v a t i o n  s a v i n g a  I n i t i a t i o n  y e a r  ( Y e a r )  
- D o m e s t i c  c o o l -  C o n s e r v a t i o n  s a v i n g e  d e v e l o p m e n t  t i m e  ( Y e a r )  

D C D M ~ . K ~ T ~ \ R H L ( ~ C D M I T . D E C N P . K / D E C N P I , ~ , ~ . ~ . . ~ )  
DCDt.fIT-. 3 5 5 / . 1 5 / .  12/.065/.065/.065/.065/~065/~065/~065 

DCDnl - D o m e s t i c  c o n l -  Demand  m u l t i p l i e r  f r o m  i n c o m e  ( D l m e n e i o n l e a s )  
TARHL - T n b ~ t l a r  r e l a t  i o n a h i p  
DCDFlIT - D o m e s t i c  c o a l -  Demand  m u l t i p l i e r  f r o m  i n c o m e  t a b l e  ( T a b l e )  
DECNP -Domes  t i c  e c o n o m y -  G r o s s  n n t  i o n a l  p r o d u c t  ( $ )  
DECNPI - D o m c a t i c  e c o n o m y -  G r o s a  n a t i o n a l  p r o d u c t  i n i t i a l  . ( $ )  

NOTE 

D C D F ~ P . K - S ? ~ I ) O T I I ( T A B I I L ( ~ C D ) . I P T .  (DCP.K/TODP.K) /DCPR70, .  5 . 1 . 5 , .  I )  ,NEDAT) 
D C P l - 1 P T ~ 1 . 4 / 1 . 2 9 / 1 - 2 / ~ . ~ 2 / 1 ~ 0 S / I / ~ 9 5 / ~ 9 1 / ~ 8 ~ / ~ 8 5 / ~ 8 2  
D C P R 7 n g .  3 0  

DCDMP - D o m e s t i c  c o a l -  Demand  m u l t i p l i e r  f r o m  p r i c e  ( D l n e n s i o n l e a a )  
SFIOOTI! - F i r s t  o r d e r  i n f o r m a t i o n  d e l a y  
T A B  - T a h l t l a r  r e l o t i o n e l ~ i p  
DCDMPT - D o m e s t i c  c o a l -  D e m a n d  m u l t i p l i e r  f r o m  p r i c e  t a b l e  ( T a h l e )  

. DCP - D o m e s t i c  c o a l -  P r i c e  ( $ / R t t t )  
TODP - T o t a l  o i l -  D e l i v e r e d  p r i c e  ( $ / R t u )  
DCPR7O - D o m e s t i c  c o a l -  P r i c e  r a t i o  i n  1 9 7 0  ( $ / B t u )  
NEDAT -!let e n e r g y -  D e m a n d  a d j t t s t n e n t  t i m e  ( Y e a r )  

NOTE 

DCD1tA.K-SMOOTH(DCPDR.K/TOPDR .K.NEAAT) 
DCDIIA - D o m e s t i c  c o a l -  D e m a n d  n l u l t i p l i e r  f r o m  a v a i l s b j l i t y  ( P i n e n s i o n l e s s )  
SIIOOTI~ - F i r m  t o r d e r  i n f o r m a t i o n  d e l a y  
DCPnR - D o n e s t i c  c o n l -  P r o d ~ ~ c t i o n  d e m a n d  r a t i o  ( D i m e n s i o n l e s s , )  
TnPDR - T o t n l  o i l -  P r n d u c t i o n  d e n o n d  r a t i o  ( D i m e n a i o n l e s a )  
NEAAT - N e t  e n e r g y -  A v a i l a b i l i t y  a v e r a c i n g  t i m e  ( Y e a r )  

NOTE 



NOTE 
NOTE * * * * * * * * * * * * * * * * * * * * * * * * * L * * * * * * * * * * * * * * * * * * * * * * * k * * * * * * * * * * * * * * *  

NOTE 
NOTE I n t c r f  u e l  S u b n  t i t u t i o n  -- E l e c t r i c i t y  D e m a n d  S u b e e c t o r  
NOTE 
V O T E  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOTE 
t1 OT E 

T E E U D . K - N E C D  . K * T E D M I  . K * T E D I ~ P . R * T ~ D E I A . K * S M O O T H ~  1-STEP(TEPCS .TECSY) / loO.NECSD?) 
TCPCS-0  , 

'TECSY-2200  
TEEllD - T o t n l  e l e c t r i c -  E n d - u s e  d e m a n d  ( R t t ~ / Y r )  
NECD - N e t  enemy- C e n t r a l i z e 4  d e m a n d  ( B t u / Y r )  
TEDHI - T o t a l  e l e c t r i c -  D e m a n d  m u l t i p l i e r  f r o m  i n c o m e  ( D L m e n e i o n l e : e ' s l  
TEDHP - T o t a l  e l e c t r i c -  D e m a n d  m u l t i p l i e r  F r o n  p r i c e  ( D i m e n e i o n 1 e a . s )  
TEDtIA - T o t e l  e l e c t r i c -  D e m a n d  m u l t i p l i e r  f r o m  a v a i l a b i l i t y  ( D i m e n s i m n l e s e )  
SMOOTH - F i r s t  o r d e r  i n f o r m a t i o n  d e l a y  
STEP - S t e p - s h a p e d  e x o g e n o u s  i n p u t  
TEPCS - T o t a l  e l e c t r i c -  P o l i c y  c o n s e r v a b i o n  e a v i n g e  ( P r n c t i o n / Y r )  
TECSY - T o t a l  e l e c t r i c -  C o n e e r v a t i o n  e a v i n , g s  i n i t i a t i o n  y e a r  ( Y e a r )  
NECSDT - N e t  e n e r g y -  C o n s e r v a t i o n  e a v i n ~ s  d ~ v e l o p m e n t  t i m e  ( Y e a r )  

I 

NOTE 

TEDMI.K~TARHL(TEDHIT,DECNPPK./~ECNPI,!,7-0,.4) 
TEDHIT-.  0 4 3 / . n 7 3 / . 0 R 5 / . 0 9 3 / . 1 / .  I 0 7 / . ! 1 4 / .  l Z 1 / - 1 2 6 / . 1 2 9 / .  1 3 3 / * 1 3 7 / - 1 4 1 / -  1 4 5 / - 1 b 9 / - 1 5 3  

TEDHI  - T o t a l  e l e c t r i c -  D e m a n d  m u l t i ? l i e r  f r o m  i n c o m e  in in ens ion lea el 
TAnllL -Tabular r e l a t i o n s h i p  
TEDYIT - T o t a l  e l e c t r i c -  D e m e n d  m u l t i 3 l i e r  f r o m  i n c o m e  t a b l e  ( T a b l e )  
DECNP - D o m e s t i c  e c o n o m y -  G r o a s  n a t i o n a l  p r o d u c t  ( $ )  
DECNPI - D o m e s  t i c  e c o n o m y -  C r o s e  n a t i ~ n n l  p ~ o d u c t  i n i t i a l .  ( $ 1  

NOTE 

TEDF1P.K-SFIOOTI~(TARIII,(TEDMPT. ( T E P . K l T 0 D P . K )  d T E P B 7 0 , .  5 . 1 . 5 , .  I )  ,NEDAT) 
~ ~ ~ ? 1 ~ ~ - 2 / 1 . 6 7 / 1 . 4 ~ / 1 . 2 5 / ~ . 1 ~ / I / . 9 I / 1 F ~ ~ / . 7 7 ! * 7 ~ / - 6 7  
T E P R 7 0 - 2 . 8 4  

TEDMP - T o t a l  e l e c t r i c -  D e m a n d  m u l t i p l i e r  C r o m  p r i c e  ( D i m e n s i o n l e s s )  
s i . lnoTn - F i r s t  o r d e r  i n f o r m n t  i o r  d e l a y  
TABI(1. - T a b u l a r  r e l a t i o n s h i p  
TEDMPT - T o t a l  e l e c t r i c -  D e m a n d  m u l t i p l i e r  f r o m  p r i c e  t a b l e  ( T a b l e )  
TEP . - T o t a l  e l c c t  r i c -  P r i c e  ( $ / R t n )  
TODP - T o t a l  o i l -  D e l i v e r e d  p r i c e  ( S / B t u )  
T E P E 7 0  - T o t 0 1  e l e c t r i c -  P r i c e  r a t i o  t n  1 9 7 0  ( S / R t u )  
NEDAT - N e t  e n e r g y -  D e m a n d  a d j u s t m e n t  t f m e  ( Y e a r )  

NOTE 

TEDHA.K=SMOOTll(TEPDR.K/TOPDR.K.NEAAT) 
TEDMA - T o t a l  e l e c t r i c -  Denland m u l t  i p l i c r  f r o m  a v a i l a b i l i t y  ( D i m e n s i o r a l e s u )  
SHOOTll - F i r s t  o r d e r  i n f o r m a t i o n  d e l a y  
TRPDR - T o t 0 1  e l e c t r i c -  P r o d u c t i o n  d e m a n d  r a t i o  ( D i m e n s i o n l e s s )  
TOPDR - T o t a l  o i l -  P r o d u c t i o n  d e m a n d  r a t i o  ( D i m e n s i o n l e a a )  
NEAAT - N e t  e n e r ~ y -  A v a i l a b i l i t y  a v e r a ~ i n ~  t i m e  ( Y e a r )  

NOTE 
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TCDMA.K=StIOOTlI(TCPDR .K/TOFDR ,K,NCAAT) 
TCDHA - T o t a l  g a s -  Demand  n u l t i p l i e r  f r 3 m  a v a i l a b i l i t y  ( D i m e n s i o n l e e 3 )  
SMOOTH - F i r s t  o r d e r  i n f  o r m a t i o n  d e l e y  
TCPDR - T o t a l  g a s -  P r o d u c t  l o n  d e m a n d  r a t  ict (Dimensionless) 
TOPDR - T o t  a 1  o i l -  P r o d u c t  Lon . d e m a n d  r a t i o  ( D i o e n a i o n l e a s )  
NEAAT -Net e n e r g y -  A v a i l a 5 i l i t y  a v e r a g i n g  t i m e  ( Y e a r )  

NOTE 

TCDP .K-TCP.K+STEP(TCPXT ,TCXTY) . 
TCPXT-. 5OE-6 
TCXTY - 2 2 0 0  

TGDP - T o t a l  ' g a s -  D e l i v e r e d  p r i c e  ( S 1 8 t u )  
TGP - T o t a l  g a s -  P r i c e  ( $ / 3 t u )  
STEP - S t e p - s h a p e d  e x o g e n o u s  i o p u t  
TGPXT - T o t a l  g a s -  P o l i c y  e x c l e e  t a x  i $ / ~ t u )  
TCXTY - T o t a l  g a s -  E x c i s e  t a x  i n i t i a t i o n  y e a r  ( Y e a r )  

NOTE 



NOTE 
N O T E  **********r***i*******r****r*********t***+**t******r****r********* 
NOTE 
NOTE I n t e r f u e l  S u b u t i t u t i o n  -- O i l  Demand S u b s e c t o r  
NOTE 
NOTE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOTE 
NOTE . 

TOEUD. K-NEPD. K-DCEUD-K-TEEUD-K-TGEUD-K 
TOEUD - T o t a l  o i l -  E n d - u e e  d e m a n d  ( B t u / Y  r )  
NEPD - N e t  e n e r g y -  P o t e n t i a l  d e m a n d  ( B t u / Y r )  
DCEUD - D o m e s t i c  c o a l -  E n d - u s e  d e m a n d  ( B t u I Y r )  
TEEUD - T o t a l  e l e c t r i c -  E n d - u s e  d e m a n d  ( ~ t u / ~ r )  
TGEUD - T o t a l  g e e -  E n d - u e e  d e m s n d  ( B t u I Y r )  

NOTE 

TODP. K-TOP .,K+STEP (TOPXT TOXTY ) 
TOPXT-.50E-6 
TOXTY-2200 

TODP - T o t a l  o i l -  D e l i v e r e d  : p r i c e  ( $ / B t u )  
TOP - T o t a l  o i l -  P r i c e  ( $ / B c u )  
STEP - S t e p - s h a p e d  e x o g e n o u e  L n p u t  

I TOPXT - T o t a l  o i l -  P o l i c y  e x c i s e  t a x  ( $ / B t u )  
+ 
c.l 

TOXTY - T o t a l  o i l -  E x c i e e  t a x  i n i t i a t i o n  y e a r  ( Y e a r )  
1 

NOTE 



NOTE 
NOTE 
NOTE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOTE 
NOTE S o l a r - C e o t l t e r m a l  E n e r g y  ? r o ? u c t i o n  S u b s e c t o r  
NOTE 
N O T E  r * * * * * * a * * * * * * * * * * s l * t * * r * * * ~ * * * * * * ~ * + t * * ~ * . : * * * * * * * * * * * * * * * * * * * * * * * * *  
I4 OT E  
NOTE 

DSEUD.K-tlED .K*nSDHI .K*DSDHP . K  
n S E U n  - D e c e n t r a l i z e d  a o l a  :- r n d - u s ?  d e m a n d  ( ~ t u / Y r )  
NED - N e t  e n e r g y -  De-man11 ( R t u / Y r )  
DSDtfI - D e c c n t r n l i z e d  s o l a r -  D e m a n d  m u l t i p l i e r  f r o "  i n c o m e  ( D i m e n s i e n l e s e )  
DSDMP - D e c e n t r a l i z e d  s o l a r -  D e m a n d  m u l . t i p l i e r  f r o m  p r i c e  ( D i m e n s P o n l e a s )  

NOTE 

DSDH1.K-TABHL(DSDMIT.TIHEEK,1950.20?0.10) 
~ s ~ u 1 ~ - o ~ o ~ o ~ o ~ . o o s ~ . o 1 4 / . n i 9 / . o 2 ~  

DSDHI - D e c e n t r a l i z e d  a o l a c -  Demand  m u P t  i p l i e r  f r o m  i n c p m e  ( D i r n e n s i c n l e a a )  
TABIIL - T a b u l a r  r e l a t i o n s h i p  
DSDMIT - D e c e n t r a l i z e d  s o l o c -  D e m a n d  m u l t i ? l i e r  f r o m  i n c o m e  t a b l e  ( T ~ b l e )  
TIME - A c t u a l  t i m e  d u r i n ~  s i n u l a t i o n  

, NOTE 
+ 

DSDHP.K-SFIOOT~(TAR~~I.(DSDNPT, (DSP.K/[CEAP.K/CEEUC))/DSPR~~, . 2 , 1 . 8 . .  2 )  , N E D A T ]  
~snn~~-7/3.5/1.9/1.3/1/.R3/.71/-53/.55 
CEEUE-. 6 2  

DSDHP - D e c e n t r a l i z e d  s o l a r -  D e m a n d  m u l t i p l j e r  f r o m  p r i c e  ( D i m e n s i o m l e s a )  
SMOOTll - F i r s t  o r d e r  information d e l a y  
TARllL - T a b u l a r  r e 1 a t i o n a h : i . p  
DSDNPT - D c c e n t r a l i c e d  a o 1 a . r -  ' 3 e m n n d  n u l t  i p l i e r  f r o m  p r i c e  t o h l e  ( T a b l e )  
DSP - D e c e n t r n l i z e d  a o 1 a . r -  P r i c e  ( $ ; B t u )  
CEAP - C e n t r n l i z a d  e n e r c y -  A J e r a R e  p r 2 c e  ( $ / B t u )  
CEEUE - C e n t r a l i z e d  e n e r g y -  E n d - u s e  e f f i c i e n c y  ( D i m e n s i o n l e s s )  
D S P R 7 5  - D e c e n t r a l i z e d  a o l a r -  P r l c e  r a t l o  I n  1 9 7 5  ( S / R ~ I I )  
NEDAT - N e t  e n e r q y -  n e m a n d  a t l j r ~ s t m e n t  t i m  ( Y e n r )  

DSP.K-TARHL(DSPTT,TIFIE-K, 1 9 5 0 ,  2 O 3 O I 1 O ~ * 1 E - 6  
DSPTT-20/20/2O/l6/14/13/12/1I/IO 
n s p ~ 7 5 - 2 - 7 5  

DSP . - D e c e n t r a l i z e d  so l a r -  B r i c e  ($!Rtu)  
TARHI. - T n h u l n r  r e l a t i o n s l ~ l p  
DSPTT - D e c e n t r a l i z e d  s o l a r -  B r i c e  t a b l e  ( T a b l e )  
TTHE - A c t u a l  t i m e  d u r i n g  s i m u l e  t j o n  
D S P R 7 5  - D c c e n t r n l i z e d  s o l a r -  P r l c e  r a t L o  i n  1 9 7 5  ( $ / R t u )  



CEAP. K -  (TODP 
CCAP-NEAPSO 

CEAP 
TODP 
TOCR 
TCDP 
TGCR 
T  EP 
T  ECR 
DCP 
DCCR 
CECR 
NEAP50 

- C e n t r a l i z e d  e n e r g y -  A v e r a g e  p r i c e  ( $ / B t u )  
- T o t a l  o i l -  D e l i v e r e d  p r i c e  ( $ / B t u )  
- T o t  e l  o i l -  C o n s u m p t i o n  r a t e  ( ~ t u / Y  r )  
- T o t a l  g a s -  D e l i v e r e d  p r i c e  ( $ / B t u )  
- T o t a l  g a s -  C o n s u m p t i o n  r a t e  ( B t u / Y r )  
- T o t a l  e l e c t r i c -  P r i c e  ( $ / B t u )  
- T o t a l  e l e c t r i c -  C o n a u m p t i o n  r a t e  ( B t u / Y r )  
-Domestic c o a l -  P r i c e  ( $ / B t u )  
- D o m e s t i c  c o a l -  C o n s u m p t i o n  r a t e  ( B t u I Y r )  
- C e n t r a l i z e d  e n e r g y -  C o n e u m p t i o n  r a t e  ( ~ t u / ~ r )  
- N e t  e n e r g y -  A v e r a g e  p r i c e  i n  1 9 5 0  ( $ / B t u )  

CECR. K-TOCR .K+TCCR. K+DCCR. KCTECR. K  
CECR - C e n t r a l i z e d  e n e r g y -  C o n s u m p t i o n  r a t e  ( B t u / Y r )  
TOCR - T o t a l  o i l -  C o n s u m p t i o n  r a t e  ( B t u I P r )  
TGCR - T o t a l  g a s -  C o n s u m p t i o n  r a t e  ( B t u / Y r )  
DCCR - D o m e s t i c  c o a l -  C o n s u m p t i o n  r a t e  ( ~ t u / ~ r )  
TECR - T o t a l  e l e c t r i c -  C o n s u m p t i o n  r a t e  ' ( B t u / Y r )  

NOTE 
NOTE 
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DCCUF.K=DCRCUF.K*DGDSU.K+DCUCUF.K*(l-DGDSU-K) 
DCCUF - D o m e s t i c  g a s -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  
DCRCUF - D o m e s t i c  g a s -  R e g u l a t e d  c a p a c i t y  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  
DCDSU - D o m e s t i c  g a s -  D e r e g u l c t i o n  s c h e d u l e  f o r  CUF ( F r a c t i o n )  
DCUCIJF - D o m e s t i c  g a s -  U n r e g u l a t e d  c a p a c i t y  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  

DGRCUF.K-MIN(DCKCUFM,DCUCUP.K) 
DCRCUFM-. 8- 

DCKCUF - D o m e s t i c  g a s -  R e s u l a t e d  c a p a c i t y  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  
M I  N - F u n c t i o n  s e l e - c t i n g  t h e  a m a l l e r  o f  two v a l u e a  
DCRCUFH - D o m e s t i c  g a s -  R e g u l a t e d  c a p a c i t y  u t i l i z a t i o n  f a c t o r  maximum ( F r a c t i o n )  
DGUCUF - D o m e s t i c  g a a -  U n r e g u l a t e d  c a p a c i t y  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  

DCUCUF.K-TABLE(DCCUPT,(DCCD.K-PCCR~IC-LNCR.K)/DCPC.K,O~~~~,~~) 
~ G ~ ~ ~ ~ - 0 / . 1 / . 2 / . 3 / . 4 / - 5 / . 6 / . 7 / . 8 / . 9 ; . 9 / . 9  

DCUCUF - D o m e s t i c  g a s -  U n r e g u l a t e d  c a p a c i t y  u t i l i z a t i o n  f a c t o r  ( ~ r a c t i o n )  
TABLE - T a b u l a r  r e l a t i o n s h i p  f 

DGCUFT - D o m e s t i c  g a s -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  t a b l e   able) 
D G C D  - D o m e s t i c  g a s -  C r o s s  demand  ( ~ t u / Y r )  
PGCR -Pan-am g a s -  C o n s u m p t i o n  r a t e  ( B t u / ~ r )  
LNCR - L i q u i f i e d  n a t u r a l  g a s -  C o n s u m p t i o n  r a t e  ( B t u / ~ r )  
DGPC -Domestic g a s -  P r o d u c t i o n  c a p a c i t y  ( B t u / Y  r )  

DCDSU.K=SMOOTH(CLIP(O,l,TINEeK,DCDYt).DGEAT) 
DGDSU -Domea t , i c  g a s -  D e r e g u l a t i o n  s c h e d u l e  f o r  CUP ( F r a c t i o n )  
SMOOTH - P i r a t  o r d e r  i n £  orma t i o n  d e l a y  
C L l P  - F u n c t i o n  s w i t c h e d  d u r l n g  t h e  r u n  
TIME - A c t u a l  t i m e  d u r i n g  a i r n u l a t i o n  
DCDYI - D o m e s t i c  g a s -  D e r e g u l a t i o n  y e a r  i n i t i a l  ( Y e a r )  
DCEAT . - D o m e s t i c  g a s -  E c o n o m i z  a v e r a g i n g  t i m e  ( Y e a r )  



DCCD.K-TCCD.K-AGCR. K-SNCR. K  
DCCD - D o m e s t i c  g a s -  C r o s s  d e m a n d  ( R t u j Y r )  
TGCD - T o t a l  g a s -  C r o s s  d e m a n d  ( ~ t u / Y r )  
ACCR - A l a s k a n  g a s -  C o n s u m p t i o n  r a t e  ( ~ t u / Y r )  
SNCR - S y n t h e t i c  n a t u r a l  . g a s -  C o n s u m p t i c - n  r a t e  ( ~ t u / Y r )  . 

TCGD.K-TCND.K/TCDE 
TCDE- 1 

TGGD - T o t a l  g a s -  C r o s s  d e m a n d  ( B t u / Y r )  
TCND - T o t a l  8 a s -  N e t  d e m a n d  ( ~ t u / Y r )  
TCDE - T o t a l  g a s -  D i s t r i b u t i o n a l  e f f i c i ~ n c y  ( F r a c t i o n )  

TCND.K-TCEUD.K+OUDC.K 
TCND - T o t a l  g a s -  N e t  d e m a n d  ( ~ t u / ~ r )  
TCEUD - T o t a l  g a s -  E n d - u s e  d e m a n d  ( B ~ U / Y  r )  
O U D C  - O i l / g a a  u t i l i t i e s -  D e m a n d  f o r  g a s  ! B t u / Y r l  

DCPC.K-CGPC.K+UCPC.K+MCPC.K+llCPC.K 
DCPC - D o m e s t i c  g a s -  P r o d u c t i o n  c a p a c t t y  ( ~ t u / Y r )  
CCPC - C o n v e n t i o n a l  g a s -  P r o d u c t i o n  c a p a c i t y  ( B t u / Y r )  
UCPC - U n c o n v e n t i o n a l  g a s -  P r o d u c t i o n  c a p a c i t y  ( B t u / Y r )  
MCPC - L o v / m e d i u m  B t u  g a s -  P r o d u c t i o n  c a p a c i t y  ( B t u / Y r )  
llCPC - H i g h - B t u  g a s -  P r o d u c t i o n  c a p a c l t ' y  ( B t u / Y r )  

TCPR-K-DCPR.K+ACCR.K+PCCR.K+LNCR-K+SNCR.K 
TCPR - T o t a l  g a s -  P r o d u c t i o n  r a t e  ( B ~ u f Y r )  
DCPR - D o m e a t  i c  g a s -  P r o d u c t i o n  r a t e  ( B t u / Y r )  
ACCR - A l a s k a n  g a s -  C o n s u m p t i o n  r a t e  ( B t u I Y r )  
PCCR - P a n - a m  g e s -  C o n s u m p t i o n  r a t e  ( B t u I Y r )  
LNCR - L i q u i f i e d  n a t u r a l  g a s -  C o n s u m p t i o n  r a t e  ( B t u / Y r )  
SNCR - S y n t h e t i c  n a t u r a l  g a s -  C o n s u m p t i o n  r a t e  ( B ~ u / Y ~ )  

DCPR .K-CCPR.K+UGPR. K+IICPR-K+MGPR-K 
DCPR - D o m e s t i c  g a s -  P r o d ~ c t l o n  r a t e  ( B t u / Y r )  
CCPR - C o n v e n t i o n a l  g a s -  P r o d u c t i o n  r a t e  ( ~ t u / Y r )  
UCPR - U n c o n v e n t i o n a l  g a s -  P r o d u c t i o n  r a t e  ( B t u I Y r )  
HCPR - H i g h - B t u  g a s -  P r o d ~ c t i o n  r a t e  ( B t u I Y r )  
MCPR r L ~ w / m e d i u m  B t u  g a s -  P r o d u c t i o n  r a t e  ( B t u / Y r )  

TCPDR.K-TCPR.K/TGCD.K 
TCPDR - T o t a l  g a s -  P r o d u c t L o n  d e m a n d  r a t i o  ( D i m e n s i o n l e s s )  
TCPR - T o t a l  g a s -  P r o d u c t  Lon r a t e  ( B t u I T r )  
TCGD - T o t a l  g a s -  C r o s s  d z m a n d  ( ~ t u / T r )  

T C P C R .  K-TCPR' .K/  ( T C C D .  K - D C C U R  . K )  
TCPDR-1 

TCPCR - T o t a l  g a s -  P r o d u c t l o n - c o n s u m p t 2 o n  r a t i o  ( D i m e n s i o n l e a s )  
TCPR - T o t a l  g a s -  P r o d u c t l o n  r a t e  ( B t u / Y r )  
TGCD - T o t a l  g a s -  G r o s s  d e m a n d  ( B t u / l r )  
DCCUR - D o m e s t i c  . g a s -  C u r t s i l a e n t s  ( B t u / Y r )  
TCPDR - T o t a l  g a s -  P r o d u c t l o n  d e m a n d  r a t i o  ( D i m e n s i o n l e s s )  

NOTE 



~UCUR.K-HAX(O.DGCD.K-PCCR.K-LNCR.K-DGCUF.K*DGPC.K) 
DCCUR - D o m e s t i c  g e e -  C u r t a i l m e r t a  ( R t u / Y r )  
U A X  - F u n c t i o n  s e l e c t i n g  t h e  l a r g e r  o f  t v o  v a l u e s  
DCCD - D o m e s t i c  Rae-  C r o a a  demand  ( B t u / Y r )  

, . PCCR -Pan-am g a s -  C o n s u m p t i o n  r a t e  ( B t u / Y r )  
LNCR - L i q u i f  i e d  n a t u r a l  g a s -  C o n a u m p t i o n  r a t e  ( B t u / Y  r )  
DCCUF - D o m e s t i c  g a s -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  
DCPC -Domestic‘ g a s -  P r o d u c t i o r !  c a p a c i t y  ( B t u / Y r )  

DGCUR0.K-DCCUR.K*DGPDO (' 

DGFDO-. 8 
DGCURO -Domestic g a s -  C u r t a i l m e n t s  t o  o i l  ( ~ t u / Y r )  
DCCUR -Domestic g a s -  C u r t a i l m e e t a  ( B t u l Y r )  
DCFDO -Domestic g a s -  P r a c t i o n  d e m a n d e d  a s  o i l  ( F r a c t i o n )  

DGCURC.K-DCCUR.K*(~-DCPDO) 
DCCURC - D o m e s t i c  Rae- C u r t a i l m e n t s  t o  c o a l  ( B t u l ~ r )  
D C C U R  -Domes t i c  g e e -  C u r t a i l m e n t e  ( ~ t u l ~ r )  
DGFnO - D o t n e e t i c  g a s -  F r a c t i o n  d e m a n d e d  a 8  o i l  ( F r a c t i o n )  

DCPEDP.K=TABHL(DCFEDPT.PCUP.K,C,Z,.2)- 
~CFEDPT=1/.98/.95/.9/.8/.5/.2/.1/.05/-02/0 

DCFEDP - D o m e a t i c . g a a -  F r a c t i o n  a f  i m p o r t  demand  t o  P a n - a m e r i c a n  e o u r c e s  ( F r a c t i o n )  
TABHL - T a b u l a r  r e l a t i o n s h i p  
DCPEDPT - D o m e s t i c  g a s -  FEDP t a b l e  ( T a b l e )  
PCIdP -Pan-am g a s -  W e l l h e a d  p r Q c e  ( $ / B t u )  
LNUP - L i q u i f i e d  n a t u r a l  g a s -  h e l l h e a d  p r i c e  ( $ / ~ t u )  

DC1MD.K-DCCD-K-PGGRSK-LNCR-K--85*DCPC-K 
D G l H D  . - D o m e s t i c  g a s -  I m p o r t  demand  ( B t u / Y r )  
DCCD - D o m e s t i c  g a s -  C r o e a  demand  ( B t u / Y  f )  
PCCR -Pan-am g a s -  C o n a u m p t i o n  r a t e  ( B t u / Y r )  
LNCR - L i q u i f i e d  n a t u r a l  g a s -  C o n a u m p t i o n  r a t e  ( B t u / Y r )  
DCPC - D o m e s t i c  g a s -  P r o d u c t i o n  c a p a c i t y  ( B t u / Y r )  



NOTE 
NOTE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOTE 
NOTE Gaa Supp ly -Demand  B a l a n c e ,  P r i c i n g  S u b a e c t o r  
NOTE 
N O T E  ***r***r**********rr********k*****a**+************************* 
NOTE 
NOTE 

TCP.K-(DGWP K*DCPR.K+ACWP.K*ACCR.K~~?CWP.K*PCCR.K+LNWP.K*LNCR.K+SNWP.K*SNCR.K)/TGPR.K+TCDCHC 
TCP-.98E-6 
TCDCIIC-. 8 0 E - 6  

TC P  - T o t 0 1  g a s -  P r i c e  ( $ / R t u )  
DCWP - D o m e s t i c  g a s -  W e l l h e a d  p r i c e  < $ / J t u )  

. DCPR - D o m e s t i c  g e e -  Production r e t e  ( ~ c u / Y r )  
ACVP - A l a s k a n  g a s -  W e l l h e a d  p r i c e  ( t / B t u )  
ACCR -Alaskan g a s -  C o n a u m p t i o n  r a t e  ( B . t u / ~ r )  
PCWP -Pan-am g a s -  W e l l h e a d  p r i c e  ($!Btu) . 
PCCR -Pan-am g a a -  Conaump t i o n  r a t e  [ R t u l Y r )  
LNWP - L i q u i f i e d  n a t u r a l  Rae-  W e l l h e a d  p r i c e  ( $ / B t u )  
LNCR . - L i q u i f  Led n a t u r a l  g a s -  Consump : i o n  r a t e  ( B t u l Y r )  
SN1fP - S y n t h e t i c  n a t u r a l  g a s ;  W e l l h e a d  p r i c e  ( $ / 8 t u )  
SNCR - S y n t h e t i c  n a t u r a l  g a a -  Conmumps ion  r a t e  ( B t u / Y r )  
TCPR - T o t a l  g a s -  P r o d u c t i o n  r a t e  ( B r u f Y r )  
TCDCIIC - T o t a l  g a s -  D e l i v e r y  c h a r g e  ($!Bt.u) 

DCWP K-(DCUWP.K*DCDS.R+DCRWP.K*(I-DCDS.K)I)*(CCPR.K/DCPR-K)+DGUWP-K*(I-(C.CPR-K/DCPR-K)) 
DGWP-. 13E-6 

DCWP - n o r n e e t i c  Rae-  W e l l h e a d .  p r i c e  ( $ / B t u )  
DCUWP - D o m e s t i c   as- U n r e g u l n t e d  u e l l h e a d  p r i c e  ( $ / B t u )  
DCDS - D o t n e e t i c  g a s -  D e r e g u l e  t l o n  s c h e d u l e  ( D i m e n a i o n l e s , ~ )  
DCRWP -Domestic g e e -  R e g u l a t e d  w e l l h e a d  p r i c e  ( $ / B t u )  
CGPR - C o n v e n t i o n a l  g a s -  P r o d u c t i c n  r a t e  ( ~ t u / Y r )  
DCPR - D o m e s t i c  g a a -  P r o d u c  t . i o n  r e t e  ( B t u l Y r )  

D C D S . K - S E I O O T H ( C L I P ( I  O , T I M E  K . D G D Y I ) , D G D A T )  
DCDYI-1979 
DCDRT-6 

DCDS -Domes t i c  g a s -  Deregu1.a  t i o n  s c h e d u l e  (D imena  i o n l e s a )  
SMOOTH - P i r a t  o r d e r  i n f o r n a t 1 , o n  d e l a y  
CLIP - F u n c t i o n  a w i t c h e d  d u r i n g  t h e  r u n  
TIME - A c t u a l  t i m e  d u r i n p ,  a  l m u l a t  i o n  
DCDYI - 0 o m e a t i c  86.9- D e r e g u L a t i o n  y e a s  i n i t i a l  ( Y e a r )  
DCDRT -llomes t i c  q a a -  D e r e g u L a t i o n  a d  J u a t m e n t  t i m e  ( Y e a r )  

DCUWP.K-MAX(DGCPS K.DGPI.IN K*DCPNM K+DCACST.K) 
DClJWP - D o m e s t i c  g a s -  U n r e g u l a t e d  u e l l h e a d  p r i c e  ( $ / B t u )  
11 A X  - F t ~ n c t i o n  select in^ t h e  l a r g e r  of t v o  v a l t t e a  
DCCPS - D o m e s t i c  E a s -  C e i l i n g  p r i c e  a c h e c u l e  ( $ / B t u )  
DCPMN - D o m e s t i c  g a s -  P r o f  i t  m a r g i a  norma 1 . ( $ / B t u )  
DCPE1I9 - D o m e s t i c  g a s -  P r i c e  m u l t i p l i e r  t ~ D i m e n s l o n l e a a )  
DCACST - D o m e s t i c  g a s -  A v e r a g e  c o s t  ( $ / B t u )  



vCRHP.K-DCPMN.K+DCACST.K 
DCRWP - D o m e s t i c  g a s -  R e g u l a t e d  w e l l h e a d  p r i c e  ( $ / B t u )  
DCPElN - D o m e s t i c  g a s -  P r o f i t  m a r g i n  n o r m a l  ( $ . / B t u )  
DGACST - D o m e s t i c  g a s -  A v e r a g e  c o s t  ( $ , / B t u )  

D G A C S T - K - D G C S T . K / D C P R . K  
DCACST - D o m e s t i c  g a s -  A v e r a g e  c o s t  ( $ / ~ t u )  
DCCST - D o m e s t i c  g a s -  C o s t  ( $ / ~ r )  
DCPR - D o m e s t i c  g a s -  P r o d u c t i o n  r a t e  ( ~ t u / ~ r )  

D C P H N  . K - D C R O E ~ I  . K * D C E Q  . K /  (DGPC .K*DGCUFN*(  I - D C T R ) )  
DCPHN - D o m e s t i c  g a s -  P r o f i t  m a r g i n  n o r m a l  ( $ / B t u )  
DCROEN - D o m e s t i c  g a s -  Norma l  r e t u r n  o n  e q u i t y  ( ~ r a c t i o n / ~ r )  
DCEQ - D o m e a t i c  g a s -  E q u i t y  ( $ )  
DGPC - D o m e s t i c  g a s -  P r o d u c t i o n  c a p a c i t y  ( B t u / Y r )  
DCCUFN - D o m e s t i c  g a s -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  n o r m a l  ( F r a c t i o n )  
DCTR - D o m e s t i c  g a s -  T a x  r a t e  ( F r a c t i o n )  

DCROEN.K-CLIP(DCPROEN,DCHROEN.TIHE.K,DCRPY)+DEINF.K, 
DCHROEN-. I 0  
DCPROEN-. 2 5  
DCRPY - 2 2 0 0  

DCROEN - D o m e s t i c  g a s -  N o r m a l  r e t u r n  on e q u i t y  ( F t a c t i o n l Y r )  
CLIP - F u n c t i o n  s w i t c h e d  d u r i n g  t h e  r u n  
DCPROEN -Domea t i c  g a s -  P o l i c y  r e  t u r n  o n  e q u i t y  no rma  1 ( F r a c t  i o n / Y r )  
DGllROEN - D o m e s t i c  g a s -  H i s t o r i c a l  r e t u r n  o n  e q u i t y  n o r m a l  ( ~ r a c t i o n / Y r )  
TIME - A c t u a l  t i m e  d u r i n g  s i m u l a t i o n  
DCRPY - D o m e e t i c  gas - .  R O E  r e g u l a t i o n  p o l i c y  i n i t i a t i o n  y e a r  ( Y e a r )  
DEINF - D o m e s t i c  economy-  I n f l a t i o n  r a t e  ( F r a c t i o n / Y r )  

DCPMl1.K-TABIIL(DCPElHT.DCCD.K/(DCPC.K*DCCUFN) . -6.1.6,. 2 )  
~ c p ~ ~ ~ - 0 / . 3 / 1 / 1 . 7 / 2 . 8 / 5  
DCCUFN-.80 

DCPHN - D o m e s t i c  g a s -  P r i c e  m u l t i p l i e r  ( D i m e n e i o n l e a e )  
TABII'L - T a b u l a r  r e l a t i o n s h i p  
DCPFlHT - D o m e s t i c  g e e -  p r i c e  m u l t i p l i e r  t a b l e .  ( T a b l e )  
DGCD - D o m e s t i c  g a s -  G r o s s  demand ( B t u / ~  r )  
DCPC -Domes t i c  g a e -  P r o d u c t i o n  c a p a c i t y  ( B t u / Y r )  
DCCUFN - D o m e s t i c  g a s -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  n o r m a l  ( F r a c t i o n )  

DCCPS.K~CLIP(TABHL(DCCPST,TIHE-K,1978,1985,l)*lE-6,O,TIHE~K,DCDYI) 
DCCPST-0/1.92/1.99/2.06/2.14/2.23/2.32/2.42 

DCCPS - D o m e s t i c  g a s -  C e i l i  ng  p r i c e  s c h e d u l e  ( $ / ~ t u )  
CLIP - F t r n c t i o n  s w i t c h e d  d u r i n g  t h e  r u n  
TABHL - T a b u l a r  r e l a t i o n s h i p  
DCCPST - D o m e e t i c  g a s -  C e i l i n g  p r i c e  s c h e d u l e  t a b l e  ( T a b l e )  
TIXE - A c t u a l  t i m e  d u r i n g  s i m u l a t i o n  
DCDYI - D o m e s t i c  g a s -  D e r e g u l a t i o n  y e a r  i n i t i a l  ( Y e a r )  

NOTE 



NOTE 
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NOTE 
NOTE G a s  Financing: Source of Funda Subsector 
NOTE 
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NOTE 
NOTE 

DCNI.K-(I-DCTR)*(DCREV.K-DCCSTTK)+DCITC*DGNPC.K+UCNTC.K*UGPR.K 
DCTR-. 35 
DCITC- .07 

DCNI -Domestic gas- Net income ($/Yr) 
DCTR -Domestic gas- Tax rate (Fraction1 
DCREV -Domestic gas- Revenue ($/Y r.) 
DGCST -Domestic gas- Cost ($/Yr) 
DGITC -Domestic gas- Investment tan credit (Fraction) 
DCNPC -Domestic gas- New plants completed ($/Yr) 
UCNTC -Unconventional gas- Neas tax credit ($/Btu) 
UCPR . -Unconventional gas- Production rate (BtulYr) 

DGREV.K-(DGWP.K+DCGS.K)*DCPR.K 
DCREV -Domes tic gaa- Revenue ($/Y r) 
DGWP -Domestic gas- Wellheai price iS/Btu) 
DCCS -Domestic gas- Government subsidy ($/Btu) 
DCPR -Domestic gas- Production rate (B:tu/Yr) 

DCGS.K=(UGCS.K*UCPR-K)/DCPR.K+(MCCS.K*MGPR.K+HOCS.K*HCPR.K)/DCPR-K 
DCGS -Domestic gas- Government subsidy ($/Btu) 
UCGS -Unconventional gas- Covernment subsidy ($/Btu) 
UCPR -Unconventional gas-,Production rate (Btu/Yr) 
DCPR -Domestic gas- Production rate (Btu/Yr) 
MCCS -Low/medium Btu gas- Cavernment subsidy ($/Btu) 
MCPR -Low/medium Btu gas- Production rnte ( ~ t u / Y r )  
tlCGS -High-Btu Raa- Government s u b s i i y  (S/Btu) 
IlCPR -1ligh-Btu gas- Production rate (Etu/Yr) 

DCCST.K-CCCST.K+UCCST.K+HGCST.K+WCCST-K+DCDEP.Y.+DCINT.K 
DCCST -Domestic gas- Coat ($/Yr) 
CCCST -Conventional gas- Cost ($/Yr) 
UCCST -Unconventional gas- Cost ($/Y.r) 
ACCST -High-Bt11 gas- Cost ($/Yr) 
MCCST -Low/medium Btu gas- Cost ($/Yr) 
DGDEP -Domes tic gas- Depreciation ($/Y r) 
DCINT -Domestic gas- Interest (S/Yr) 

NOTE 



DCCA.K-DCCA.J+(DT)(DCINVV.J-DCCAR.J<-DCVLI-JK) 
DCCA-3.2E9 

DGCA -Domestic gas- Cross asaets ( $ )  
D T  -Time increment between calculations. 
DGINV -Domestic gas- Investnent ($/Yr) 
DCGAR -Domestic gas-'Cross asset retirements ($/Yr) 
DGVLI ,-Domestic gas- Value -osa due to inflation ($/Yr) 

DCCAR.KL-DCCA.K*DCARF.K 
DGCAR -Domestic gas- Cross asset retirements l:$/Yr) 
DCCA -Domestic gas- Cross assets ( $ )  
DCARF -Domestic gas- Asset retirement factor !Fraction/Yr) 

DCARF. K- (CCPA K*CCARF+UCPA .K*UCARF+HCPA. K*HCARP+IICPA .E*IICARF) /DCPA.K 
DCARF -Domestic gas- Asset netirement factor iFraction/Yr) 
CCPA -Conventional gas- Phbaical assets ( $ )  
CCARF -Conventional gas- Asset retirement factor (FractionIYr) 
UCPA -Unconventional gas- Ehysical assets ( $ 1  
UCARF -Unconventional gas- Asset retirement factor (FractionIYr) 
HCPA -Low/medium Btu gas- Fhysical assets ( $ 1  

. HCARF - ~ o w / m e d i u m  Btu gas- Asaet retirement factor (FractionIYr) 
IICPA -1ligh-Btu gas- Physical assets ( $ )  
IICARF -High-Btu gas- Asset retirement factor (FractionIYr) 
DCPA -Domestic gas- Physical assets ( $ )  

I 

h, 
w DCVLI.KL-DGCA.K*DEINF.K*(L-STEP(1,MPLAY)) 
I DGPLAY-2200 

DCVLI -Domestic gas- Value Loss due to inflation ($/Yr) 
DCCA -Domestic gas- Cross assets ( $ )  
DEINF -Domestic economy- Inflation rate (FractionIYr) 
STEP -Step-shaped exogenous input 
DCPLAY -Domestic gas- ~ri'ce-level accounting initiation year (Year) 

NOTE 

DCNA .K-DCCA.K*DCADF 
DCADF-. SO 

DCNA -Domestic gas- Net ass2ts ( $ )  
DGCA -Domestic gas- Cross aaseta ( $ )  
DCADF -Domestic gas- Accumulated depretiation fraction (Fraction) 

DGEQ.K=DCNA.K*DCEF 
DCEF-. 95 

DCEQ -Domestic gas- Equity ( $ )  
DCNA -Domestic gas- Net assets ( $ )  
DCEF . -Domestic gas- Equity fraction (Fractionj 

DCDEBT.K-DGNA.K*DCDF 
DCDF-(30/70)*DCEF 

DCDEBT -Domestic gas- Debt ( < )  
DCNA -Domestic gas- Net assets ( $ )  
DGDF -Domestic'gas- Debt frection (Fraction) 
DCEF -Domestic gas- Equity fraction (Fraction] 



DC1NT.K-DCIR.K*DGDEBT.K 
DGINT -Domestic gas- Intezes: ( $ / ~ r )  
DCIR -Domestic gas- Interest rate ( ~ r a c t i o n / Y r )  
DCDEBT -Domestic gas- Debt ( j )  

DGIR. K-DGI RN+DEINF. K 
DGIRtl- . 0 2 5  

DCIR -Domestic gas- Interest rate (Fraction/Yr) 
DGIRN -Domestic gas- Interest rate normal ( ~ r a c t i o n / ~ r )  
DEINF -Domestic economy- Inflation raze (Praction/Yr) 

DCDRMT.K-DCDEBT.K/DGDL 
DCDL- 1 0  

DGDR?tT -Domestic gas- Debt repaymefit ($/Yr) 
DCDEBT -Domestic gas- Debt ( $ )  
DGDL -Domestic gas- Debt life (Year) 

DGDEP.K-DGCA.K/DCBLC 
DCBLC- 1 7  

DCDEP -Domes tic gas- Depreciation ($/Yr) 
DCCA -Domestic gas- Cross assets ( $ )  
DGBLC -Domestic gaa- Book life of cap3trl ,(Year) 

NOTE 

I 
h, DG1F.K-DGN1.K-DCDIV.K+DGDEP.K-DGDRt.T.K 
h, DCIF -Domes tic gas- Internal funds ( $ i Y  r) 
I DCNI -Domestic gas- Net income ($/Yr) 

DCDIV -Domes tic gas- Divldecds (:;/Yr) 
DCDEP -Domestic gas- Depreciation ($/Yr) 
DCDRHT -Domestic gas- Debt rcpayme.lt ($r'Yr) 

DCDIV.K-TABHL(DCDPOT,DCROI.K/DGFOILI.K,.~~~,~~)*DCNI.K 
DCDPOT-.6/.5/.35/.25 

DCDIV -Domestic gas- DLvidemde ($/Yr) 
TABHL -Tabular relationship 
DCDPOT -Domestic gas- DivLdend p a y ~ u t  sable (Table) 
DCROI -Domestic gas- Return on investment ( ~ r a c t i o n / ~ r )  
DCROIN -Domestic gas- Return on investment normal (FractionjYr) 
DCNI -Domes tic gas- Net, income ( $ / Y  r )  



DCROI-K-(DCNI.K+DCINT.K)/(DCEQ.K+DCDEBT.K) 
DCROI -Domestic gas- Return on investment (Fraction/Yr) 
DGNI -Domestic gas- Net income ($/Yr) 
DCINT .-Domestic gas- Interest ($/Yr) 
DCEQ -Domestic gas- Equl'ty ( $ 1  
DCDEBT -Domestic aas- Debt ( $ )  

DCRO1N.K-DCROIR+SHOOTH(DEINF.K.DGEAT) 
DCROIR--08 

DCROIN. -Domestic Rae- Return on investment normal . (Fraction/Yr) 
DCROIR -pomeetic gas- Return on investment real ( F r a c t l o n / ~ r )  
SNOOTH' -First order information delay 
DEINF -Domestic economy- Inflation rate ( ~ r a c t i o n / ~ r )  

- DGEAT -Domestic gas- Economic averaging time (Year) 

DCROIX.K~SMOOTH(DCROIIK/DCBOIN.K.DGEAT) 
DCEAT-5 

DCROIX -Domestic gaa- Return on investment index (Dimensionless) 
SHOOTll -First order information delay 
DCROI -Domestic gas- Return on inveetment ( ~ r a c t i o n / ~ r )  
DCROIN -Domestic gas- Return on investment normal (Praction/Yr) 
DGEAT :Domestic gas- Economic averaging time (Year) 

N O T E  

I 
h, DGPA.K-DCIF.K+DCEFA.K 
W 
I 

DCFA -Domestic gas- Funde .available ($/Yr) 
DCIP -Domes tic gas- 'Internal funds ($/Yr) 
DCEFA -Domestic gas- External funds available ($/Yr) 

DGEFA.K-DCCR.K*HAX(DCCA.K,DCPAMI). 
DCEPA -Domestic gas- External funds available ($/Yr? 
DCCR -Domestic gas- Crowth rate (FractionIYr) 
N AX -Function selecting t h e  larger of two values 
DCCA -Domestic gas- Cross assets ( $ 1  - 
DCPAHI -Domestic gas- Physical assets of a mature industry ( $ )  

DCGR-K-TABHL(DCCRT,DCROIX.K..3.3.3,.3) 
~CC~~-0/.025/.052/.07/.09/.l05/- 121.131- 1 4 / - 1 5 / * 1 5  

DCCR -Domestic gas- Crowth rate ( T r a c t i o n / ~ r )  
TABAL -Tabular relat ionsh1.p 
DCCRT -Domestic gas- Crowth rate table (Table) 
DCROIX -Domestic gas- Return on investment index ( ~ i m e n s i o n l e s ~ )  

NOTE 



DCFN.K-MAX(O,(DCFPA.K-DCPA.K-DCPUC.K+DCAFCT.K*DGARF.K*(DGPA.K+DCFPA.K)/~~/~GFCEN) 
DCFCEN-. 8 5  

DCFN -Domestic gas- Funds needed ( $ / Y ~ I  
MAX -Function selecting t h e  larger of two values 
DCQPA -Domestic gao- Future physical assets ( $ 1  
DCPA -Domestic gas- Physical aasets ( $ I  . 
DCPUC -Domestic gas- Plants under construction ( $ )  
DCAFCT -Domestic gas- Average facility construction time (Year) 
DCARF -Domestic gas- Asset retirement factor (Fraction/Yr) 
DGFCEN -Domestic gas- Fraction to capital expenditures normal (Fraction) 

DCFPA.K-DCNPA.K*EXP(DGNPA.K/DGSPA.K-I) 
DCQPA -Domestic gas- Future physical assets ( $ )  
DCNPA -Domestic gas- Normal physical aeaeta ( $ )  
EXP -Exponential function 
DGSPA -Domestic gas- Smoothed physical assets ( $ )  

DCNPA.K-DCCD.K/DGCUFN*DCCC.K 
7. DCNPA -nomestic gas- Normal physical assets ( $ 1  

DCCD -Domes tic gas- Cross demand (BtolYr) 
DCCUFN -Domestic gas- Capacity utilization factor normal (Fraction) 
DCCC -Domestic gas- Capital cost ($/(~tu/Yr)) 

DCSPA-K-DCSPA.J+(DT)(DGNPA.J-DCS?A.J)/DCAFCT.J 
DGSPA-DCSPAI 
DCSPAI-1.8E9 * 

I DCSPA -Domestic eaa- Smoothed physical assets ( $ )  
DT -Time increment between calculatioms 
DCNPA -Domestic gas- Normal physical &sects ( $ 1  
DCAFCT -Domestic gas- Average facility cometruction time (Year) 
DCSPAl -Domestic gas- Smoothed physical aseets initial ( $ 1  

DGCC.K-DCPA.K/DCPC.K 
DCCC ' -Domestic gas- Capital cost ($/(Btu/Yr)) 
DCPA -Domestic gas- Physlcal assets ($1, 
DCPC -Domestic gas- Production capactty (Btu/Yr) 

DCPA.K-CCPA.K+UCPA.K+HCPA.K+HCPA.K 
DCPA -Domestic gas- Physical assets ($I 
CCPA -Conventional gas- Physical assets ( $ )  
UGPA -Unconventional gas- Physical assets ( $ 1  
MCPA -Lov/medium Btu gas- Physical assets ( $ )  
HGPA -High-Btu gas- Physical assets ( $ I  

DGPUC.K-CCPUC.K+UCPUC.K+MCPUC.K+HCPUC.K 
DCPUC -Domestic gas- Plants under cons.truction ( $ 1  
CCPUC . -Conventional gas- Plsnta u n d e r ~ c o n s t r u c t i o n  ( $ )  
UCPUC -Unconventional gas- Plants ,under construction ( $ )  
MCPUC -Lov/medium-btu gas- Plnnta under construction ( $ 1  
HGPUC -High-btu gas- Plants under construction ( $ )  



DCAFCT.K-((CCFCR.JK+UCFCR.JK)*NGFCT+HCFCR.JK*MCFCT.K+llCFCR.JK*HCFCT.K)/DCNPC.K 
DCAFCT -Domestic gas- Average facility construction time (Year) 
CCFCR -Conventional gas- Facility completion rate ($/Yr) 
UCFCR -Unconventional gas- Facility completion rate ($/Yr) 
NCFCT -Natural gas- Facility construction time (Year) 
MCFCR -Low/medium Btu gas- Facility completion rate ($/Yr) 
HGFCT -Low/medium Btu gas- Facility construction time (Year) 
HGFCR -Nigh-Rtu gas- Facility completion rate ($/Yr) 
IIGFCT -High-Btu gas- Facility construction time (Year) 
DCNPC -Domestic gas- New plants completed ($/Yr) 

D C N P C . K - C G F C R . J K + U C F C R . J K + H C P C R . J K  
DGNPC -Domestic gas- New plants completed ($/Yri 
CCFCR -Conventional gas- Facility completion rate ($/Yr) 
UCFCR -Unconventional gas- Facility completion rate ($/Yr) 
MCFCR -Lov/medium Btu gas- Facility completion rate ($/Yr) 
HCFCR -High-Btu gas- Facility completion rate (f/Yr) 

NOTE 

DG1NV.K-HAX(O.HIN(DCFAa 
DGINV -Domestic 
M A X  -Function 
MIN -Function 

I DCFA -Domest ic 
h, DCFN -Domestic 
wl 
I 

DGFCE -Domestic 
DCCEL -Domes t ic 

,K,DGFN.K)*DCFCE.K*DCCEL.K) 
gas- Inves tmeat ($/Yr) 
selecting the lnrger of tvo values 
selecting the smaller of tvo values 
gas- Funds available ($/Yr) 
gas- Funds needed ($/Yr) 
gas- Fraction to capital expenditures (Fraction) 
gas- Capital expenditure limit (Fraction) 

DCFCE.K-TABHL(DCFCET,DCROIX.K,O,II~,.3) 
'DCFCET-0/.25/.4/.75/.85/.93 

DCFCE -Domestic gas- Fraction to capital expenditures (Fraction) 
TABHL -Tabular relationship 
DGFCET -Domestic gas- Fraction t o  capital expenditures table  able) 
DCROIX -Domestic gas- Return on investment index (Dimensionless) 

DGCEL.K-TABHL(DCCELT,DCGRI.~,O..35,.05) 
~ ~ ~ ~ ~ ~ - l / l / l / l / l / . 8 / . 4 / 0  

DCCEL -Domestic gas- Capital expenditure limit (Fraction) 
TABHL -Tabular relationship 
DCCELT -Domestic gas- Capital expenditure.limit table (Table) 
DGCRI -Domestic gas- Growth rate indicated (Fraction/Yc) 

DCCR1.K-(DGACR.K/SMOOTII(DCAGR.K,DCTCR)-l)/DCTCR 
DCCRI -Domestic gas- Growth rate indicated (Fraction/Yr) 
DCACR -Domestic gas- Assets for growth rate ( $ )  
SMOOTH -First order information delay 
DGTCR -Domestic gas- Time for growth rate (Year) 

DCACR.K-DGPA.K+DCPUC.K 
DCACR -Domestic gas- Assets for growth rate ( $ )  
DCPA -Domestic gas- Physical assets ( $ )  
DCPUC -Domestic gas- Plants under construction ( $1  

N O T E  
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N O T E  
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N O T E  
NOTE 

CCINV.KL-DG1NV.K' (CGAW.K/DCA.K) 
CCINV-.4E9 

CCINV -Conventional gas- Investment ($/Yr) 
DCINV -Domestic gas- Investment ($/Yr) 
CCAW -Conventional gas- !.llocation weight (Dlmensionlesa) 
DCAW -Domestic gas- Allocation wedght [Dimensionlees) 

CCAW.K-(CCHCST.K*lE6)-DCWF 
CCAW -Conventional gas- Allocation weight (Dimeasionlesa) 
CCMCST -Conventional gas- Harginal cost [$/Btu) 
DCWF -Domestic gas- Weighting factor (9imenaionless) 

CCHCST.K-CCCCR*CCSCC.K+CCOHC.K 
CCCCR--151 

CCMCST -Conventional gaa- Uarginal cosP [$/Btu) 
CCCCR -Conventional Baa- Capltal charge rate (Fraction/Yr) 
CCSCC -Conventional gas- Spesif ic capital cost ($1 (Btu/Y r ) )  
CCOHC -Conventional gas- Operating and maintenance <OhH> cost ( $ / ~ t u )  

CCSCC.K-CCCC.K*CCSCH.HK/DCCUFN 
CCSCC -Conventional gas- Spe:if ic capital cost { $ / ( ~ t u / ~ r : ) )  
CCCC -Conventio~ial gas- Capltal c:os t ( S / ( ~ t u / ~ r ) )  
CCSCM -Conventional gaa- secondary constraint multiplier (Dimeneionlees) 
DCCUFN -Domestic gas- Capa:ity utilization factor normal ( P r a c t i ~ m )  

CCSCM.K-TABIIL(DCSCMT .CCCRI.K. -04. -2J. -04) 
DGSCMT-1/1/1.5/2.1/3.0 

CCSCM -Conventional gas- S e c ~ n d a r y  cometraint multiplier (Dimeneionleea) 
TABHL -Tabular relat ionshlp 
DCSCMT -Domestic Raa- S e c o ~ U a r y  constraint multiplier table (Table) 
CCCRI -Conventional gas- ;rovth rate indicated (Praction/Yr) 

CGCRI .K-(CCACR.K/StfOOTH(CGACR..K,3CTGR)-1) /DC'?GR 
DCTCR-2 

CCCRZ -Conventional gaa- 3rowth rate Lndicated (FractionlYr) 
CGAGR -Conventional gaa- 9ssets for g-owth rate ( $ )  
SMOOTH -Firat order information delay 
DCTGR -Domestic gas- Time f o ~  grouth rate (Year) 

CCACR.K-MAX(DCPAMI,CCPA.K+CCPUC.K) 
CGAGR -Conventional gas- Asaets fcr grouth rate ( $ )  
MAX -Function selecting thme larger of two values 
DGPAHI -Domestic gas- Physical assets .>f a mature industry ( $ )  
CCPA -Conventional gas- Physical asszte ( $ 1  
CCPUC -Conventional gas- Plants ur.der construction ( $ )  

NOTE 



NOTE 

UCINV.KL-DCINV.K*(UCAW.K/DCAW.K) 
UCINV-0 

UCINV -Unconventional gas- Investment ($/Yr) 
DCINV -Domestic gas- Investment ($/Yr) 
UCAW -Unconventional gas- Allocation weight (Dimenaionless) 
DCAV -Domestic gas- Allocation weight (Dimensionless). 

UCAW.K=(UCSP.K*lE6)-nCWF*STEP(l,UCC1) 
UGCY-1980 

UCAW -Unconventional gas- Allocation weight (Dimensionless) 
UCSP -Unconventional gas- S ~ p p o r t  price ($/Btu) 
DGWF -Domestic gas- Weightiag factor (Dimensionless) 
STEP -Step-shaped exogenous input 
UCCY -Unconventional gas- C ~ m m e r c i a l i z a t i o n  year (Year) 

UCSP.K-UCHCST.K-UCCS-K-UGNTC-K 
UCSP -Unconventional gas- S ~ . p p o r t  price ($/Btu) 
UCMCST -Unconventional gas- H ~ r g i n a l  coat ($/Btu) 
UCCS -Unconventional gas- Gcvernment subsidy i$/Btu) 
OCNTC -Unconventional gas- N ~ s s  tax credit ($/Btu) 

UGMCST.K=(UCCCR+UCECR.K)*UCSCC.K+UCCIIC.K 
UCCCR-.I51 

UCMCST -Unconventional gas- Merginal cost ($/Btu) 
UCCCR -Unconventional gas- Cepital charge rate (FractionlYr) 
UCECR -Unconventional gas- Emcesa charge due to risk (Fraction/Yr) 
UGSCC -Unconventional gas- Specific capital cost ($/(Dtu/Yr)) 
UGOblC -Unconventional gas- Operating and maintenance <OLM> cost ($/Btu) 

UCECR-K-UGCCRR*MAX(O,(DCPAMI-UGPA.K)/DCPAMI) 
UCCCRH-.O68 

UCECR -Unconventional gas- Excess charge due to risk (Praction/Yr) 
UCCCRR -Unconventional gas- Capital charge due to risk (Fraction/Yr) 
N A X  -Function selecting the larger of two values 
DCPAMI -Domestic gas- PhyaicaB assets of a mature industry ( $ 1  
UCPA -Unconventional gas- Physical assets ( $ )  

UCSCC.K-UCCC.K*UCSCM.K/DCCUFP 
UCSCC -Unconventional gas- Specific capital cost ($/(Rtu/Yr)) 
UCCC -Unconventional gas- Capital cost ($/(Btu/~r)) 
UCSCM -Unconventional gas- Secondary constraint multiplier ( ~ i m c n s i o n l e s s )  
DCCUFP -Domestic .gas- Capacity utilization factor for planning (Fraction) 



UGSCH.K-TABHL(DCSCHT.UCCRI.K,.~~,.~~,.~~) 
UCSCM -Unconventional gas- Secondary constraint multiplier ( D i m e n ~ i o 3 l e s s )  
TABtlL -Tabular rela tionship 
DGSCMT -Domestic Eaa- Secondary constraint multiplier table (Table: 
UCGRI -Unconventional gas- Growth rate indicated ( ~ r a c t i o n l ~ r )  

UCCR1.K-(UCAGR.K/SMOOTII(UCACR-K,DCTCR)-~)/DGTCR 
UCCRI -Unconventional gas- Growth rate indicated (Praction/Yr) 
UCACR -Unconventional gas- Assets for growth rate ( $ )  
SMOOTII -First order information delay 
DCTCR -Domestic gas- Time for growth rate (Year) 

UCACR.K-MAX(DCPAHI.UGPAAK+UCPUC.K) 
UCACR -Unconventional gas- Aeseta for growth r a t e  ( $ )  
MAX -Function selecting t h e  larger of two values 
DCPAHI -Domestic gas- Physical assets of a mature industry ( $ )  
UGPA -Unconventional gas- Physical assets ( $ )  
UGPUC -Unconventional gas- Plants under construction ( $ 1  

UCCS.K-CLIP(O.STEP(HAX(O,UCSCST.K-DCVP.K),UGPSY),UCPR.K/TCPR.K,UCDMS) 
UGDHS-1 ' 

UCCS -Unconventional gas- Government eubsidy ($/Btu) 
CLIP 
STEP ' 
MAX 
UCSCST 
DCUP 
UGPSY 
UGPR 
TCPR 
UCDNS 

-Function switched dur'in~ t h e  Tun 
-Step-shaped exogenous input 
-Function selecting t h e  larger of two valuea 
-Unconventional gas- Support cost ($/Btu) 
-Domestic gaa- Wellhead price ($/Btu) 
-Unconventional gas- Price-support initiation year (Year) 
-Unconventional gae- Production rate ( ~ t u / Y r )  
-Total gas- Production rate (BtulYr) 
-Unconventional gas- Desired market ahare (Fraction) 

UCSCST.K-(UCCCR+UCECR.K)*(UCCC.K/DCCUFP}+UCOklC.K 
UCPSY =2200 

UCSCST -Unconventional gas- Support cost ($/Btu) 
UCCCR -Unconventional gas- Capital charge rate (Praction/Yr) 
UCECR -Unconventional gas- Excesa charge due t o  risk (~ractionEYr.1 
UGCC -Unconventional gaa- Capital cost ($/(Btu/Yr)) 
DGCUFP -Domestic gas- Capacity utilization factor for planning (Ftrction) 
UCOHC -Unconventional gas- Operating and maintenance <ObM> coat ($/Btu) 
UGPSY -Unconventional gas- Price-support initiation year (Year) 

UGNTC.K~UCNTCH*TABHL(SIINTCT,00PPK,3. 11e-6,3-91E-6,.8OE-6)*STEP(l,UCNTCY) 
UCNTCM-.40E-6 
UCNTCY -2200 

UCNTC -Unconventional gas- Ness tax credit ($/Btu) 
UCNTCM -Unconventional gas- Neae tax credit multiplier (Dimenaic~nlzeel 
T A B l l L  -Tabular relationship 
SHNTCT -Shale oil- Ness tax credit ta,le (Table) 
OOP -OPEC oil- Price ($/Btu) 
STEP -Step-ahaped exogenous input 
UCNTCY -Unconventional gas- Ness tax =redit initiation year (Yeer) 

NOTE 



HCINV-KL-DCINV.K*(IICAW.K/DGAW.K) 
HG.XNV-0 

IIGINV - N i g h - B t u  g a s -  I n v e s t m e n t  ( $ / Y r )  
DGINV - D o m e s t i c  g a s -  I n v e s t l s e n t  ( $ / Y r )  
IlGAW - H i p h - B t u  g a s -  A l l o c a t i o n  w e i g h t  ( D i m e n e i o n l e s e )  
DCAW - D o m e s t i c  g a s -  A l l o c a t . i o n  w e i g h t  ( D i m e n s i o n l e s s )  

. HCAW.K-(HCSP.K*LE6)-DCWF 
H G A W  - H i g h - B t u  g a s -  A l l o c a t i o n  G e i g h t  ( D i m e n s i o n l e s e )  
HGSP - 1 l i g h - b t u  g a s -  S u p p o r t  p r i c e  ( $ / B t u )  
DGUF - D o m e s t i c  g a s -  W e i g h t i n g  f a c t o r  ( D i m e n s i o n l e s s ]  

HCSP .K-HCtfCST. K-HCCS .K 
IICSP - H i g h - b t u  g a s -  S u p p o r t  p r i c e  ( $ / B t u )  
HCMCST - H i g h - B t u  g a s -  M a r g i n a l  c o s t  ( $ / B t u )  
HCCS - H i g h - B t u  g a s -  C o v e r n m 2 n t  s u b s i d y  ( $ / B t u )  

HGMCST.K-(SCCCR+HCECR.K+HCEIDCcK)*HCSCC.K+HGOMC+HGFCST.K 
SCCCR-.I21 

HCMCST - H i g h - B t u  g a s -  M a r g i n a l  c o a t  ( $ / B t u )  
SCCCR - S y n t h e t i c  g a s -  C a p i t a l  c h a r g e  r a t e  ( F r a c t i o n / Y r )  
'HGECR - H i g h - B t u  g a s -  E x c e s s  c h a r g e  d u e  t o  r i e k  ( F r a c t i o n / Y r )  
HGEIDC - H i g h - B t u  g a s -  E x c e s s  c h a r g e  d u e  t o  i n t e r e s t  u n d e r  c o n s t .  ( F r a c t i o n / Y r )  
HCSCC -1 l igh -Btu  g a s -  S p e c i f i c  c a p i t a l  c o e t  ( $ / ( B t u / Y r ) )  

I MGOMC -1 l igh -Btu  g a s -  O p e r a t i n g  a n d  m a i n t e n a n c e  <OLM> c o s t  ( $ / B t u )  
N HCFCST -1 l igh -Btu  g a s -  F e e d s  t0c .k  c o s t  ( $ / B t u )  
w 
I 

H G E C R . K - S C C C R R *  ( I - S T E P (  I , I I G L C Y )  )*HA>-(0 .  (DCPAHI-HGPA . K ) ~ D C P A M I  
SCCCRR-.059 
HGLGY-2200 

HGECR -1l igh-Btu  g a s -  E x c e s s  c h a r g e  d u e  t o  r i s k  ( F r a c t l o n / Y r )  
SGCCRR - S y n t h e t i c  g a s -  C a p i t a l  c h a r g e  d u e  t o  r i e k .  ( P r a c t i o n / Y r )  
STEP - S t e p - s h a p e d  e x o g e n o u s  i n p u t  
HCLCY - H i g h - B t u  g a s -  L o a n  g u a r a n t e e  i n i t i a t i o n  g e a r  ( Y e a r )  
M A X  - F u n c t i o n  s e l e c t i n g  t h e  l a r g e r  o f  two v a l u e s  
DCPAMI - D o m e s t i c  g a s -  P h y s i c a l  a s s e t s  o f  a  m a t u r e  i n d u s t r y  , ( $ )  
IICPA - ~ i g h - B t u  g a s -  P h y s i c a l  a s s e t s  ( $ )  

HCEIDC .K=SGCCRC* (1 -STEP(1  ,ILCCDCY ) )  
SCCCRC- . 0 0 4  

HCEIDC - H i e h - B t u  g a s -  E x c e s s  c 3 a r g e  d u e  t o  i n t e r e a t  u n d e r  c o n s t .  ( F r a c t i o n l Y r )  
SCCCRC - S y n t h e t i c  g a s -  C a p i t a l  c h a r g e  d u e  t o  i n t e r e s t  u n d e r  c o n s t .  ( ~ r a c t i u n / Y r )  
STEP - S t e p - s h a p e d  e x o g e n o u s  I n p u t  

'HCCDCY - H i g h - B t u  g a s -  c o n s t r u c t i o n  d e l a y  c h a n g e  y e a r  ( Y e a r )  



HCSCC.K-MCCC.K*HCSCM.K/DCCUFP 
HCSCC - H i g h - B t u  Rae-  S p e c i f i c  c a p i t a l  c o s t  ( $ / ( B t u / Y r ) )  
HCCC - N i g h - B t u  g a s -  C a p i t a l  c o a t  ( $ / ( B t u / Y r ) )  
HGSCH - H i g h - B t u  g a s -  S e c o n d a r y  c o n s t r a i n t  m u l t i p l i e r  ( D i m e n a i o n l c a a )  
DCCUFP -Domestic g a a -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  f o r  p l a n n i n g  ( P + a c t i o n )  

HGSCH.K-TABML(DCSCMT,HCCRI.K,.04,.20..04) 
HCSCM -1 l igh -Btu  g a s -  S e c o n d a r y  c o n s t r a _ i n t  m u l t i p l i e r  ( ~ i m e n a i o n l a a e )  
TABHL - T a b u l a r  r e l a t i o n a h i p  
DGSCt1T - D o m e s t i c  g a s -  S e c o n d a r y  c o n s t r a i n :  m u l t i p l i e r  t a b l e  ( T a b l a )  
HCCRI - H i g h - B t u  g a a -  G r o w t h  r a t e  i n d i c a t e d  ( ~ r a c t i o n / Y r )  

HCCR1.K-(HGACR.K/SMOOTH(~CACR.K,DCTCR)-l)/DCTGh 
HCCRI - H i g h - B t u  g a a -  G r o w t h  r a t e  i n d i c a t . z d  ( ~ r a c t i o n / Y r )  
NCACR . - H i g h - B t u  g a s -  A s a e t a  f o r  g r o w t h  r a t e  ( $ )  
SMOOTH - F i r s t  o r d e r  i n f o r m a t i o n  d e l a y  
DCTCR - D o m e s t i c  g a s -  T ime  f o r  g r o w t h  r a t e  ( Y e a r )  

HCACR .K-MAX(DGPAM1 .IICPA.K+lICPUC .K) 
HGACR - H i g h - B t u  g a s -  A s s e t a  f o r  g r o w t h  r a t e  ( $ )  
M A X  - F u n c t i o n  a e l e c t i n g  t h e  l a r g e r  o f  t w o  v a l u e s  
DCPAMI -Domestic Rae-  P h y s i c a l  a s s e t a  o f  a m a t u r e  i n d u s t r y  ( $1  
HCPA - H i g h - B t u  g a e -  P h y s i c a l  a s s e t s  ($1 
IiGPUC - H i g h - b t u  g a s -  P l a n t a  u n d e r  c o n s t r u c t i o n  ( $ )  

HCCS.K-CLIP(O,STEP(MAX(O,HCSCST.K-DCWP.K),HCPSY~,HCPR.K/TGPR.K,IIC~HS~ 
0 HCDMS-1 ' HCPSY - 2 2 0 0  

HCCS - H i g h - B t u  g a s -  G o v e r n m e n t  s u b s i d y  ( $ / B t u )  
CLIP - F u n c t i o n  a w i t c h e d  d u r i n g  t h e  r u n  

, STEP - S t e p - s h a p e d  e x o g e n o u s  i n p u t  
M A X  - F u n c t i o n  s e l e c t i n g  t h e  l o r g e r  o f  two v a l u e e  
HCSCST - M i ~ h - B t u  g a s -  S u p p o r t  c o s t  ( $ i B t u )  
DGWP - D o m e e t i c  g a a -  W e l l h e a d  p r i c e  ( $ / B t u )  
HCPSY - H i g h - B t u  g e e -  P r i c e - s u p p o r t  initiation y e a r  ( Y e a r )  
HCPR -1 l igh -Btu  g a s -  P r o d u c t i o n  r a t e  ( B t u / Y r )  
TCPR - T o t a l  g a s -  P r o d u c t i o n  r a t e  ( B t u / Y r )  
HCDMS - N i g h - B t u  g a a -  D e a i r e d  m a r k e t  s h a r e  ( F r a c t i o n )  

HCSCST.K-(SGCCR+RCECR.K+IICEIDC .K) * ( H G C C  . ~ / ~ c c u ~ ~ ~ + ~ c o t ~ ~ c + t ~ ~ ~ c s ~ . ~  
HCSCST - H i g h - B t u  g a s -  S u p p o r t  c o s t  ( $ / ~ t u )  
SGCCR - S y n t h e t i c  g a s -  C a p i t a l  c h a r g e  r a t e  ( F r a c t i o n / Y r )  
HCECR - H i g h - B t u  g a s -  E x c e s s  c h a r g e  d u e  8.0 r i s k  ( F r a c t i o n l Y r )  
HCEIDC - H i n h - B t u  g a s -  E x c e s s  c h a r g e  d u e  t o  i n t e r e s t  u n d e r  c o n a t .  ( ~ r a c t i o n / Y r )  
HCCC - H i g h - B t u  g a s -  C a p i t a l  c o s t  ( $ / ( B t u / Y r ) )  
DCCUFP -Domestic g a e -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  f o r  p l a n n i n g  ( F r a c t i o n )  
HCOMC - H i g h - B t u  g a s -  O p e r a t i n g  a n d  m a i n t e n a n c e  <OCM> c o s t  ( $ / ~ t m )  
HCFCST - H i g h - B t u  g a a -  P e e d a t o c k  c o a t  ( $ ; B t u )  

NOTE 



MCINV.KL-DCINV.K*(MCAW.K/DCAV.K) 
MCZNV-0 

IiCINV -Low/medium D t u  g a s -  I n v e s t m e n t  ( $ / Y  r )  
D G I N V  - D o m e s t i c  g a s -  I n v e s t m e n t  ( $ / Y r )  
MChW -Low/medium B t u  g a s -  A l l o c a t i o n  w e i g h t  ( D i m e n s i o n l e s s )  
DCAW - D o m e s t i c  g a s -  A l l o c a t i o n  w e i g h t  ( D i m e n s i o n l e s s )  

MCA1f.K-(MCSP.K*IE6)-DCUF*MGMMS.K 
MCAU -Low/medium B t u  g a s -  A l l o c a t i o n  w e i g h t  ( D i m e n s l o n l e s a )  
MCSP -Low/med ium-b tu  g a s -  S u p p o r t  p r i c e  ( $ / B t u )  
DCWF - D o m e s t i c  g a s -  W e i g h t i n g  f a c t o r  ( D i m e n s i o n l e s s )  
t4CblMS - ~ o w / m e d i u m  B t u  g a s -  M u l t i p l i e r  f r o m  m a r k e t  s h a r e  ( D i m e n s i o n l e s s )  

MCHMS.K-TABHL(MCMMST.HCPC.K/TGND.K,O,.IS,.025) 
E I c M E ~ S T - ~ / I / I / I / I / . ~ / ~  

HCEIMS -Low/rnedium B t u  g a s -  M u l t i p l i e r  f r o m  m a r k e t  s h a r e  ( D i m e n s i o n l e s s )  
TABHL - T a b u l a r  r e l a t i o n s h i p  
MCMMST -Low/medium B t u  g a s -  H u l t i p l i e r  f r o m  m a r k e t  s h a r e  t a b l e  ( T a b l e )  
MCPC -Low/medium B t u  g a s -  P r o d u c t i o n  c a p a c i t y  ( B t u / Y  r )  
TCND - T o t a l  g a s -  N e t  demand ( B t u / Y r )  

MCSP. K-HClICST. K-MGCS .K 
HCSP -Low/med ium-b tu  g a s -  S u p p o r t  p r i c e  ( $ / 8 t u )  
MCMCST -Low/medium B t u  g a s -  M a r g i n a l  c o s t  ( $ / B t u )  

I MCGS -Low/medium B t u  g a s -  G o v e r n m e n t  s u b s i d y  ( $ / B t u l  
W 
w 
I MCHCST.K=(SCCCR+MGECR.K+HCEIDCcK)*MCSCC.K+MCOMC+MCFCST.K 

MCMCST -Lov /med ium B t u  g a s -  M a r g i n a l  c o s t  ( $ / B t u )  
SCCCR - S y n t h e t i c  g a s -  C a p i t a l  c h a r g e  r a t e  ( F r a c t i o n / T r )  
M C E C R  -Low/medium B t u  g a s -  E x c e s s  c h a r g e  d u e  t o  r i s k  ( F r a c t i o n / Y r )  
HGEIDC -Low/medium B t u  g a s -  E x c e s s  c h a r g e  d u e  t o  i n t e r e s t  u n d e r  c o n a t .  ( F r a c t i o n / Y r )  
MCSCC -Low/medium B t u  g a s -  S p e c i f i c  c a p i t a l  c o s t  ( $ / ( B t u / Y r ) )  
MCOMC -Low/medium B t u  g a s -  O p e r a t i n g  a n d  m a i n t e n a n c e  <OLM> c o s t  ( $ / B t u )  
MCFCST -Low/medium B t u  g a s -  F e e d s t o c k  c o s t  ( $ / B t u )  

MCECR.K~SCCCRR*~~-STEP(I,MGLCY))*MAX(O,(DCPAMI-MCPA.K)/DCPAH~) 
HCLCY-2200 

MCECR -Low/medium B t u  g a s -  E x c e s s  c h a r g e  d u e  t o  r i s k  ( . F r a c t i o n / Y r )  
SCCCRR - S y n t h e t i c  g a s -  C a p i t a l  c h a r g e  d u e  t o  r i s k  ( F r s c t i o n / Y r )  
STEP - S t e p - s h a p e d  e x o g e n o u s  i n p u t  
MCLCY -Low/medium B t u  g a s -  L o a n  g u a r a n t e e  i n i t i a t i o n  y e a r  ( Y e a r )  
M A X  - F u n c t i o n  s e l e c t i n g  t h e  l a r g e r  o f  two v a l u e s  
DCPAIII - D o m e s t i c  g a s -  P h y s i c a l  a s s e t s  o f  a  m a t u r e  i n d u s t r y  ( $ )  
IICPA -Low/medium B t u  g a s -  P h y s i c a l  a s s e t s  ( $ )  

NCE1DC.K-SCCCRC*(l-STEP(1,MCCDCY)) 
FICEIDC -Low/medium B t u  g a s -  E x c e s s  c h a r g e  d u e  t o  i n t e r e s t  u n d e r  c o n s t .  ( F r a c t i o n / ~ r )  
SCCCRC - S y n t h e t i c  g a s -  C a p i t a l  c h a r g e  d u e  t o  i n t e r e s t  u n d e r  c o n s t .  ( F r a c t l o n / Y r )  
STEP - S t e p - s h a p e d  e x o g e n o u s  i n p u t  
HCCDCY -Low/medium B t u  g a s -  C o n s t r u c t i o n  d e l a y  c b a n g e  y e a r  ( Y e a r )  

, 



MCSCC.K-~CCC.K*~CSC~.K/DGCUFP 
MCSCC -Low/med ium B t u  g a s -  S p e c i f i c  c a p i t a l  c o a t  ( $ / ( B t u / Y r ) )  . 
HGCC - -Low/med ium B t u  g a s -  C a p i t a l  c o s t  ( $ / ( B t u / Y r ) )  
NCSCM -Low/med ium B t u  g a s -  S e c o n d a r y  c c n a t r a i n t  multiplier ( D i m e n s i o n l e s s )  
DCCUFP - D o m e s t i c  g a s -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  f o r  p l a n n i n g  ( F r a c t i o n )  

M C S C M . K ~ T A B H L ( D C S C M T , M G G R I I K , . O ~ ~ * ~ O ~ - O ~ )  
HGSCM -Low/med ium B t u  g a s -  S e c o n d a r y  c o n s t r a i n t  m u l t i p l i e r  ( D i o e n s i o n l e s s )  
TABHL - T a b u l a r  r e l a t i o n s h i p  
DCSCNT - D o m e s t i c  g a s -  S e c o n d a r y  c o n s t r a i n t  m u l t i p l i e r  t a b l e  ( T a b l e 9  
MCGRI -Low/med ium B t u  g a s -  G r o w t h  r a t e  i n d i c a t e d  ( ~ r s c t i o n / ~ r )  

NCCR1.K-(MCAGR.K/SMOOTH(~tCACR-K,DGTCR)-I)/DGTGR 
NCCRI -Low/med ium B t u  g a s -  G r o w t h  r a t e  i n d i c a t e d  ( F r n c t i o n / Y r )  
MCACR -Low/mediurn B t u  g a s -  A s s e t s  f o r  g r o w t h  r a t e  ( $ 1  
SMOOTH - F i r s t  o r d e r  i n £  o r m a t i o n  d e l a y  
DCTCR - D o m e s t i c  g a s -  T i m e  f o r  g r o w t h  r a t e  ( Y e a r )  

M C A G R . K ~ M A X ( D G P A M . I , M C P A - K + M C P C K )  
MCACR -Low/med ium B t u  g a s -  A s s e t s  f o r  g r o w t h  r a t e  ( $ )  
UAX - F u n c t i o n  s e l e c t i n g  t h e  l a r e e r  o f  t w o  v a l u e s  
DCP.AMI - D o m e s t i c  g a s -  P h y s i c a l  a s s e t s  o f  a m a t u r e  i n d u s t r y  ( $ )  
MCPA -Low/med ium B t u  g a s -  P h y s i c a l  a s a e t s  ( $ 1  
MCPUC - L o w / m e d i u m - b t u  g a s -  P l a n t s  u n d e r  c o n a t r u c t i o n  ( $ 1  

I 

MGCS.K-CLIP(.O,STEP(HAX(O.MGSCST.K-DCWP.K) .UCPSY)  . M G P R . K / T G P R  :K ,MGDUS) 
I MCDMS- 1 

MCPSY-2200 
MGCS -Low/med ium B t u  g a s -  G o v e r n m e n t  s u b s i d y  ( $ / B t u )  
C L I P  - F u n c t i o n  s w i t c h e d  d u r i n g  t h e  cu l?  
STEP - S t e p - s h a p e d  exogenous i n p u t  
PIAX - F u n c t i o n  s e l e c t i n g  t h e  l a r g e r  o f  t w o  v a l u e s  
MGSCST -Low/med ium B t u  g a s -  S u p p o r t  c o s t  ( $ / B t u )  
DGWP - D o m e s t i c  8 a s -  W e l l h e a d  p r i c e  ( $ / B t u )  
MCPSY - ~ o w / m e d i u m  B t u  g a s -  P r i c e - s u p p o r t  i n i t i a t i o n  y e a r  ( Y e a r )  
MGPR -Low/med ium B t u  g a s -  P r o d u c t i o n  r a t e  ( B t u / Y r )  
TGPR - T o t a l  g a s -  P r o d u c t i o n  r a t e  ( B t u / Y r )  
MCDUS -Low/medium B t u  g a s -  . ~ e s i r e d  m a r k e t  s h a r e  ( F r a c t i o n )  

NCSCST.K-(SCCCR+MCECR.K+HCEIDCC~)*(HGCC.K/D~CUEP)+MCOMC+MCFCST-K 
MGSCST -Low/medium B t u  g a s -  S u p p o r t  c o s t  ( $ / B t u )  
SCCCR - S y n t h e t i c  g a s -  C a p i t a l  c h a r g e  r a t e  ( F r a c t i o n / Y r )  
MCECR -Low/med ium B t u .  g a s -  E x c e s s  c h n r g e  d u e  t o  r i s k  ( F r a c t i o n l Y r J  
MCEIDC -Low/med ium B t u  g a s -  E x c e s s  c h n r g e  d u e  t o  i n t e r e s t  u n d e r  c o n 3 t .  ( F r a c t i o n / Y r )  
HCCC -Low/med ium B t u  g a s -  C a p i t a l  c o s t  ( $ / ( B t u / Y r ) )  
DCCUFP - D o m e s t i c  g a s -  C a p a c i t y  u t i l i z a t f l o n  f a c t o r  f o r  p l a n n i n g  { F r a c t i o n )  
HCOMC -Low/med ium B t u  g a s -  O p e r a t i n g  a n d  m a i n t e n a n c e  cOLtt> c o a t  ( j / B t u )  
MCFCST - ~ o w / m e d i u m  B t u  g a s -  F e e d s t o c k  c o s t  ( $ / B t u )  

N O T E  



0CAW.K-CGAW.K+UCAU.K+HGAW.K+HCAW.k I 
DCCU FP- . 9  
DCPAMI- 1 2 . 5 E 9  
DCWF--10 

DCAW - D o m e s t i c  g a s -  A l l o c a t l c n  w c i ~ h t  ( D i m e n e i o n l e e s )  
CGAW -Conventional R a s -  A l l o c n t i n n  w e i g h t  ( D i m e n s i o n l e s s )  
UCAW - U n c o n v e n t i o n a l  Ras-  A l l o c a t i o n  w e i g h t  ( D i m e n s i o n l e s s )  
nCAW - H i g h - R t u  g a s -  A l l o c a t i c n  w e i g h t  ( D i m e n s i o n l e s e )  
NGAW -Lnw/med iun  R t u  g a s -  A l l o c a t i o n  w e i g h t  ( D i m e n s i o n l e s e )  
DCCUFP - D o m e s t i c  g a s -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  f o r  p l a n n i n g  ( F r a c t i o n )  
DCPAMI - D o m e s t i c  R a s -  P h y s i c a l  a s s e t s  o f  a  m a t u r e  i n d u s t r y  ( $ )  
DCWF - D o m e s t i c  g a n -  H e i g h t i n 8  f a c t o r  ( D i m e n s i o r l c a s )  



NOTE 
N O T E  *r***********r***********************r.****+***rr****+********+*** 
NOTE 
NOTE C o n v e n t i o n a l  C a s  P r o d u c t i o n  S u b s e c t o r  
NOTE 
N O T E  * * * * r * * * r t * r + * * * * * * * t * * * ~ * * * * r r * * * * * * * * * * * * * * * * * * * * * * ~ * *  
NOTE 
NOTE 

CCPA K-CCPA J + ( D T )  (CCFCR. JK-CGPAR. J K )  
CCPA-3.2E9 

CCPA - C o n v e n t  i o n a l  g a s -  P h y s i c a l  a s  s e t s  ( $ 1  
DT - T i m e  i n c r e m e n t  b e t w e e n  c a l c u l s t i o n a  
CCFCP - C o n v e n t i o n a l  g a s -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y  r )  
CCPAR - C o n v e n t i o n a l  g a s -  P h y s i c a l  a m s e t  r e t i r e m e n t s  ( $ / Y r )  

CGPAR. Kt-CCPA. K*CGARF 
CCARF- .045  

CGPAR - C o n v e n t i o n a l  g a ~ -  P h y s i c a l  a s s e t  r e t i r e m e n t s  ( $ / Y  r )  
CCPA - C o n v e n t i o n a l  g a s -  P h y s i c a l  a s s e t s  ( $ 1  
CCARQ - C o n v e n t i o n a l  g a s -  A s s e t  r e t i r e m e n t  f a c t o r  ( ~ r a c t i o n / ~ r )  

CCFCR KL-DELAY3P(CCINV.JK.NCFCTtCGPUC.K) 
NCFCT-3 

CCFCR - C o n v e n t i o n a l  g a s -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  

I 
DELAY3P - T h i r d  o r d e r  p i p e l i n e  m a t e r i a l  d e l a y  

W CGINV - C o n v e n t i o n a l  g a s -  I n v e s t m e n t  ( $ / Y r )  
f- 
I 

NCFCT - t l a t u r a l  g a s -  F a c i l i t y  c o n s t r o c  t i o n  t ime ( Y e a r )  
CGPUC - C o n v e n t i o n a l  g a s -  P h a n t a  u n d e r  c o n s t r u c t i o n  ( $ )  

NOTE 

CCR.K-CCR.J+(DT)(-CCRER-J) 
CCR-CCRI 
C G R I - 7 9 4 E 1 5  

CC R - C o n v e n t i o n a l  g a s -  R e s o u r c e s  ( B t u )  
DT , -Time i n c r e m e n t  b e t w e e n  calculations 
CCRER - C o n v e n t i o n a l  g a s -  R ~ s o u r c e  e x t r a c t i o n  r a t e  ( B t u l ~ r )  
CGRI - C o n v e n t i o n a l  g a s -  R ~ s o u r c e s  L n i t i a l  ( R t u )  

CGRER K-CCCP.K*CCPA.K 
CCRER - C o n v e n t i o n a l  R a s -  R e s o u r c e  e x t r a c t i o n  r a t e  ( B t u l y r )  
CGCP - C o n v e n t i o n a l  g a s -  C ~ p t t a l  p r o d u c t i v i t y  ( { B t u / ~ r ) I $ )  
CCPA - C o n v e n t i o n a l  B a s -  P t y a i c a l  a s s e t s  ( $ 1  

CCCP K=TABLE(CCDMT CGR.K/CCRI  0 1  - l )*CCCPN 
C C D M T - 0 / . 0 2 5 / . 0 5 / .  I /  1 5 1 . 2 5 1  3 5 1 . f - 5 . 1  R /  , 9 1 1  
CCCPM=4.2E6 

CCCP - C o n v e n t i o n a l  c a s -  C a p i t a l  p r o d u c t i v i t y  ( ( B ~ u l Y r ) / $ )  
TARLE - T a b u l a r  r e l a t i o n s h i p  
CCDMT - C o n - j e n t i o n a l  g a s -  D e p l c t  i o n  m u l t i p l i e r  t a b l e  ( T a h l e )  
CCR - C o n v e n t i o n a l  ~ a a -  R e a o ~ ~ r c e a  ( B t u )  
CCRI . - C o n v e n t  i o a a l  g a s -  R e s o u r c e s  i n i c i a l  { B t u )  
CCCPN - C o n v e n t i o n a l  R a e -  C a p i t a l  p r o d u c t i v i t y  n o r m a l  ( ( B t u / ~ r ) J $ )  



CCCC.K-1ICGCP.K 
CGCC - C o n v e n t i o n a l  g a s -  C a p i t a l  c o a t  ($1 ( ~ t u / Y  r ) )  
CGCP - C o n v e n t i o n a l  g a a -  C a p i t a l  p r o d u c t i v i t y  ( ( B t u / Y r ) / $ )  

CCE0nC.K-(CGECF+CCLBF.K)*CCCC.K 
CCECF-.27 

CCEOMC ' - C o n v e n t i o n a l  g e e -  E x p l o r a t i o n  06H c o s t  ( $ / B t u )  
CCECF - C o n v e n t i o n a l  g a s -  E x p l o r a t i o n  c o e t  f a c t o r  ( F r a c t i o n / Y r )  
CCLBF - C o n v e n t i o n a l  g a s -  L e a s e  Donus  f a c t o r  ( P r a c t i o n / Y r )  
CCCC - C o n v e n t i o n a l  g a s -  C a p i t a l  c o e  t ( $ / ( B t u / Y r ) )  

CCLBF.K-TABIIL(CCLBFT.TIHE.K. 1 9 5 0 . 1 9 9 0 . d 0 )  
CCLBFT-0 /0 / .1 / . 25 / .25  

CCLBF - C o n v e n t i o n a l  g a e -  L e a s e  Donua f a c t o r  ( F r e c t i o n / Y r )  
TABIIL - T a b u l a r  r e l a  t i o n s  h i p  
CCLBFT - C o n v e n t i o n a l  g a e -  L e a s e  b o n u s  f a c t o r , t a b l e  ( T a b l e )  
TIME - A c t u a l  t i m e  d u r i n g  s i m u l n t i o n  

NOTE 

CCURES.K-CCURES.J+(DT)(CCURA.JK-CCRXJK) 
CCURKS- 17 5E15  

CCURES - C o n v e n t i o n a l  Ras-  U n p r o v e n  r e e e r v e e  ( B t u )  
D T -Time i n c r e m e n t  b e t w e e n  c n l c u l a t i o n s  
CCURA - C o n v e n t i o n a l  g a e -  U n p r o v e n  r e s e r v e  a d d i t i o n e  ( B t u / Y r )  
CCKX - C o n v e n t i o n a l  g e e -  R e v i s i o n s  a n d  e x t e n e i o n e  ( B t u / Y r )  

CCURA.KL-CCRER.K*CCRXF/CCPDF 
CCRXF-CCPDF- 1  
CCPDF-3.5 

CCURA - C o n v e n t i o n a l  g a s -  U n p r o v e n  r e e e r v e  a d d i t i o n s  ( B t u / Y r )  
CCRER - C o n v e n t i o n a l  ga.8- R e s o u r c e  e x t r a c t i o n  r a t e  ( B t u / Y r )  
CGRXF - C o n v e n t i o n a l  g a s -  R e v i s i o n  a n d  e x t e n s i o n  f a c t o r  ( D i m e n e i o n l e s e )  
CGPDF - C o n v e n t i o n a l  g a s -  P o t e n t i a l  d i s c o v e r y  f a c t o , r  ( D i m e n a i o n l e e a )  

CCRX.KL-CCURES.K/CCRXD 
CCRXU-16 

CCRX - C o n v e n t i o n a l  g a a -  R e v i s i o n s  a n d  e x t e n s i o n s  ( B t u / Y  r )  
CCURES - C o n v e n t i o n a l  g a s -  U n p r o v e n  r e s e r v e s  ( B t u )  
CCRXD - C o n v e n t i o n a l  g e e -  R e v i s i o n  a n d  e x t e n e i o n  d e - l a y  t i n e  ( Y e a r )  

CCR0MC.K-CGRXCF*SHOOTH(CCCC.K,2) 
CCRXC F- . I 2  

.CCROHC - C o n v e n t i o n a l  g a s -  R e v i e i o n  a n d  e x t e n e i o n  O W  c o e t  ( $ / B t u )  
CCRXCP - C o n v e n t i o n a l  g a s -  R e v i s i o n  a n d  e x t e n e i o n  c o e t  f a c t o r  ( F r a c t i o n / Y r )  
SMOOTH - F i r a t  o r d e r  i n f o r m a t i o n  d e l a y  
CCCC - C o n v e n t i o n a l  g a s -  C a p i t a i l  c o e t  ( $ / ( B t u / Y r ) )  

NOTE 



CCRES.K-CGRES. J + ( D T )  (CCDR. JK+CC3XX JK-CCRDR. J K )  
CCRES-189EI5 

CCRES - C o n v e n t i o n a l  g a s -  P r o v e n  r e s e r v e s  ( B t u )  
DT -Time i n c r e m e n t  b e t w e e n  c a l c u l ~ t i ~ n s  
CCDR - C o n v e n t i o n a l  g a s -  D i s c o v e r y  r s . t e  ( B t u / Y r )  
CCRX - C o n v e n t i o n a l  g a s -  R e v i s i o n s  a c d  e x t e n s i o n s  ( n t u / Y  r )  
CCRDR - C o n v e n t i o n a l  g a s -  R e a e r v e s  d e p l e t i o n  r a t e  ( B t u / Y r )  

CCDR.KL-CCRER.K/CGPDF 
CCDR - C o n v e n t i o n a l  g a s -  D i s c o v e r y  r e  t e  ( B t u / Y r )  
CCRER - C o n v e n t i o n a l  Ras-  R e s o u r c e  e x t r a . : t i o n  r a t e  ( B t u / Y r )  
CGPDF - C o n v e n t i o n a l  g a s -  P o t e n t i a l  d Q s c o v e r y  f a c t o r  ( D i m e n e i o n l e s a )  . 

CCRDR.KL-CCPR.K \ 

CCRDR - - C o n v e n t i o n a l  g a s -  R e s e r v e s  d e ~ l e  t i o n  r a t e  ( B t u / Y r )  
CCPR - C o n v e n t  i a n a l  g a s -  P r o d u c t i o n  r a t , ?  ( B t u / Y r )  

CCPR.K=CGPC.K*DCCUF.K 
CGPR - C o n v e n t i o n a l  g a s -  P r o d u c t i o n  r a t ?  ( ~ t u / ~ r )  
CCPC - C o n v e n t i o n a l  g a s -  P r o d u c t i o n  c a p a c i t y  ( ~ t u / ~ r )  
DCCUF - D o m e s t i c  g a s -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  

CCPC.K-CCRES.K/CCMRPR.K 
CCPC - C o n v e n t i o n a l  . g a s -  P r o d u c t  i o n  c a p a c i t y  ( B t u / Y  r )  
CCRES - C o n v e n t i o n a l  g a s -  P r o v e n  r e s e r v e s  ( B t u )  

I CCMRDR - C o n v e n t i o n a l  g a a -  Minimum r e s e r v e  p r o d u c t i o n  r a t i o  ( Y e a r )  
W 
Cn 

I CCMRPR.K-TABLE(CCRPRT.TIhE.K,I9iO.2030.10) 
CCRPRT-23/16.5/10.0/9.5/9.5/9.5!9.5/995/9.5 
CCPOMC-.03E-6 

CGMRPR - C o n v e n t i o n a l  g a s -  Minimum r e s e r v e  p r o d u c t i o n  r a t i o  ( Y e a r )  
TABLE - T a b u l a r  r e l a t i o n s h i p  
CGHPRT - C o n v e n t i o n a l  g a s -  R e s e r v e  p r o d u c t i o n  r a t e  t a b l e  ( T a b l e )  
TIME - A c t u a l  t i m e  d u r i n g  a i m u l a t i o n  
CCPOMC - C o n v e n t i o n a l  g a s -  P r o d u c t i o n  OLM c o s t  ( S / B t u )  

NOTE 



CCCST.K-CCDR. JK*CCEOEIC.K+CCRX. JK*CGRCMC.K+CCPR.K*(CCPOMC+CCRP.K) 
CCCST - C o n v e n t i o n a l  g a s -  C o s t  ($ /Y r )  
CGDR - C o n v e n t i o n a l  g a s -  D i s c c v e r y  r a t e  ( B t u / Y r )  
CGEOMC - C o n v e n t i o n a l  g a s -  E x p l c r a t i o n  OhM c o s t  ( $ / ~ t u )  
CCRX - C o n v e n t i o n a l  g a a -  R e v i s i o n 8  a n d  e x t e n s i o n s  ( ~ t u / ~ r )  
CCROtIC - C o n v e n t i o n a l  g a s -  R e v i e i o n  a n d - e x t e n a i o n  OhM c o s t  ( $ / B t u )  
CGPR - C o n v e n t i o n a l  g a a -  P r o d ~ c t i o n  r a t e  ( B t u / ~ r )  
CGPOI4C - C o n v e n t i o n a l  g a s -  P r o d ~ c t i o n  06M c o a t  ( S i ~ t u )  
CGRP - C o n v e n t i o n a l  g a s -  R o y a l t y  p a y m e n t s  ( $ / B t u )  

CCRP.K-TABIIL(CCRPT.TIME.K,1950,1990.IO)*SMOOTH(DGWP.K.2> 
C C R P T - O / 0 / . 1 5 / . 1 5 / . 1 s  

CCRP - C o n v e n t i o n a l  g a s -  R o y a l t y  p a y m e n t s  ( $ / 8 t u )  
TABHL - T a b u l a r .  r e l a t i o n s h i p  
CGRPT - C o n v e n t i o n e l  g a s -  R o y a l t y  p a y m e n t  t a b l e  ( T a b l e )  
TINE - A c t u a l  t i m e  d u r i n g  a i m ~ l a t  i o n  
SMOOTH - F i r s t  o r d e r  i n f o r m a  t i o f i  d e l a y  
DCWP - D o m e s t i c  g a s -  W e l l h e a d  p r i c e  ( $ / B t u )  

CGOMC . K-CGEOHC . K+CCPOMC+CCRP. K 
CCOMC - C o n v e n t i o n a l  g a s -  O p e r s t i n g  a n d  m a i n t e n a n c e  <OLM> c o s t  ( $ / B t u )  
CGEOMC - C o n v e n t i o n a l  g a a -  E x p l o r a t i o n  OLM c o s t  ( S / B t u )  
CGPOMC - C o n v e n t i o n a l  g a s -  P r o d u c t i o n  OhM c o s t  ($ :Btu)  
CCRP - C o n v e n t i o n a l  g a s -  R o y a l t y  p a y m e n t s  ( $ / B t o )  

I 
W NOTE 
4 
I 



NOTE 
NOTE * L i * * * * * L * * * * * * * * * * * * 1 * * * * l * * * * * 1 * * * * * * * * * * * * * * * * * * * * * * * 1 * * * * * * * * *  

N O T E  
NOTE Unconventional G a s  Recovery Subsector 
N O T E  
NOTE * * * * * * * * * * * * * * * * * * Z * * * * * * * L * * * * l * * * * * * * * * * * * * * * * h * * * * * * + *  

NOTE 
NOTE 

UCPA.K-UCPA.J+(DT)(UCFCR.JK-UCPARJK) 
UGPA-0 

UCPA -Unconventional gas- Physical assets ( $ 1  
D T  -Time increment between calculations 
UGFCR -Unconventional gas- Facility completioo rate ($/Yr) 
UCPAR -Unconventional gas- Physical asset retirements ($/Yr) 

UCPAR. KLmUCPA .K*UCARF 
UGARF-.O4S 

UCPAR -Unconventional gas- Physical asset retirements ($/Yr) 
U G P A  -Unconventional gas- Physical assets ( $ )  
UCARF -Unconventional gas- Asset retirement factor (Praction/Yri 

UCFCR.KL-DELAY3P(UClNV.JK,NCFCT,UCPUC.K) 
UCFCR -Unconventional gas- Facility completion rate ( $ / Y c )  
DELAY3P -Third order pipeline material delay 
UClNV -Unconventional gas- Investment l $ / ~ r )  
N C F C T  -Natural gas- Facility conetruczion time (Year) 
U C P U C  -Unconventional gas- Plants under construction ( $ )  

NOTE 



UCR.K-UCR.J+(DT)(-UCRDR-JK) 
UCR-UGRI 
UGRI-13SE15 

' UCR -Unconventional gas- Resoarces (Btu) 
D T -Time increment between cslculations 
UGRDR -Unconventional gas- Reserves depletion rate (Btu/Yr) 
UCRI -Unconventional gas- Resources initial (Btu) 

UCRDR -Unconventional gas- Reserves depletion rate ( ~ t u / ~ r )  
UCPR - ~ n c o n v e n t  ional gas- Production rate (Btu/Yr) 

UCPR.K-UCPC'.K*DCCUF.K 
UCPR -Unconventional gas- Production rate (Btu/Y.r) 
UCPC -Unconventional gas- Production capacity (B.tu/Yr) 
DCCUF -Domestic gas- Capacity utilization factor (Fraction) 

UCPC.K=UCCP.K*UCPA.K 
UCPC -Unconventional gas- Production capacity (Btu/Yr) 
UGCP -Unconventional gas- Capital productivity ((Btu/Yr)/$) 
UGPA -Unconventional gas- Physical assets ( $ )  

UGCP.K=TABLE(UCDMT.UCR.K/UCRI.O,~J)*UCCPN 
UCDHT-0/.1/.2/.36/.6/1 
U-CCPN-. 2 2 ~ 6  

\O UCCP -Unconventional gas- Capital productivity ( ( ~ t u / ~ r ) / $ )  
I TABLE -Tabular relationship 

UGDMT -Unconventional gas- Depletion multiplier table (Table) 
UCR -Unconventional gas- Resources (Btu) 
UGRI -Unconventional gas- R e s w r c e s  initial (Btu) 
UCCPN -Unconventional gas- Capital productivity normal !(Btu/Yr)/$) 

UCCC.K-l/UCCP.K 
UCCC -Unconventional gas- Capital cost ($/(Btu/Yr)) 
UCCP -Unconventional gas- Capital productivity C(Btu/Yr)/$) 

UCCST.K=UGPR.K*UCOMC.K 
UCCST -Unconventional gas- Cost ($/Yr) 
UCPR -Unconventional gas- Prodjuction rate (Btu/Yr) 
UCOMC -Unconventional gas- Operating and maintenance COhM> cost ($/Btu) 

UC0MC.K-UCCCF*UCCC.K 
UCCCF-. 2 6  

UCOMC -Unconventional gas- Operating and maintenance COhM> cost ($/Btu) 
UCCCF -Unconventional gas- Capital coat factor (Fraction/Yr) 
UGCC -Unconventional gas- Capital cost ( $ / ( ~ t u / ~ r ) )  

NOTE 



NOTE 
NOTE ........................................................... 
NOTE 
NOTE S y n t h e t i c  H i g h - B t u  G a s  P r o d u c t i o n  S u b s e c t o r  
NOTE 
NOTE * h * * * * * * * * * * * * * * * * * r * * * * * * * * * * * * * * * k * t * a * x * * * * * * * * * * * * * k * * * * * * * * * *  

NOTE 
NOTE 

HCPA. K-HCPA. J + ( D T )  (IICFCR. JK-HCPAR. J K )  
IICPA-0 

HCPA - N i g h - B t u  g a s -  P h y s i c a l  a s s e t s  ( $ )  
DT -T ime  i n c r e m e n t  b e t w e e n  c a l c u l a t F o n s  
HCFCI - H i ~ h - B t u  g a s -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
HCPAR -1 l i qh -B tu  g a s -  P h y s i c a l  a s s e t  r e t i r e m e n t s  ( $ / Y r )  

NCPAR.KL-WCPA.K*HCARF 
IICARF-. 0 2 6  

HCPAR - H i g h - B t u  g a s -  P h y s i c a l  a s s e t  r e t i r e m e n t s  ( $ / Y r )  
HCPA - H i g h - B t u  g a s -  P h y s i c a l  a s s e t s  (:$) 
HCARF - H i g h - B t u  g a s -  A s s e t  r e t i r e m e n t  f . a c L o r  ( F r e c t i o n / Y r )  

HCFCR.KL-DELAY 3P(IICINV. JK.HCQCT.K , I I C F U C  . K )  
IICFCR -1 l i gh -B tu  g a s -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
DELAY3P - T h i r d  o r d e r  p i p e l i n e  m a t e r i a l  d e l a y  

I 
C HCINV - H i g h - B t u  g a s -  I n v e s t m e c t  ($!Yr) 
0 HCFCT - H i g h - B t u  g a s -  Q a c i  l i t y  c o n s t r u c t i o n  t i m e  ( Y e a r )  
I HGPUC - 1 l i g h - b t u  g a s -  P l a n t s  u n d e r  c o n s t r u c t i o n  ( $ 1  

IICPCT .K-SMOOTH(CLIP(SCPFCT,SCHFCT,TIME.K,liCCDC~) ,S.SHFCT) 
SCHFCT- 7 
SCPFCT-5 
HCCDCY-2 2 0 0  

HCFCT - H i g h - B t u  g a s -  F a c i l i t y  c o n s t r u c t i o o  t i m e  ( Y e a r )  
SMOOTH - F i r s t  o r d e r  i n f o r m a t i o n  d e l a y  
CLIP  - F u n c t i o n  s w i t c h e d  d u r i n g  t h e  r u n  
SCPFCT - S y n t h e t i c  g a s -  P o l i c y  f a c i l i t y  c o n s t r u c t i o n  t i m e  ( Y e a r )  
SCllFCT - S y n t h e t i c  g a s -  H i s t o r i c a l  f a c i l i t y  c a n a t t u c t i o n  t i m e  ( Y e a r ]  
TIME - A c t u a l  t i m e  d u r i n g  s i m u l a t i o n  
HCCDCY - H i g h - B t u  g a s -  C o n s t r u c t i o n  d e l a y  c h a n g e  y e a r  ( Y e a r )  

NOTE 



HGDC.K-HGPC.K*DCCUF.K/HCCE 
HGCB-. 7 4  

RGDC - H i g h - B t u  g a s -  Demand f o r  c o a l  ( B t u / Y r )  
HGPC - H i g h - B t u  g a s -  P r o d u c t i o n  c a p a c i t y  ( B t u f Y i )  
DCCUP - D o m e s t i c  g a s -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  
HCCE - H i g h - B t u  g a s -  C o n v e r s i o n  e f f i c i e n c y  ( D i m e n s i o n l e s s )  

HGPR.K=HCPC .K*DCCUF.K*DCPDR.K 
IICPR - H i g h - B t u  g a s -  P r o d u c t i o n  r a t e  ( ~ t u / Y r )  
HGPC - H i g h - B t u  g a s -  P r o d u c t i o n  c a p a c i t y  ( ~ t u / ~ r ) '  
DCCUP - D o n t e a t i c  g a s -  C a p a c i t y   utilization f a c t o r  ( F r a c t i o n )  
D C P D R  - D o m e e t i c  c o a l -  P r o d u c t i a n  demand  r a t i o  ( D i r n e n e i o n l e a e )  

HGPC.K-HCCP*HCPA.K 
HCCP-.lO1E6 

HCPC - H i g h - B t u  g a a -  P r o d u c t i o n  c a p a c i t y  ( B t u / Y r )  
HCCP - H i g h - B t u  g a s -  C a p i t a l  p r o d u c t i v i t y  ( ( B t u / Y r ) / $ )  
IICPA - H i g h - B t u  g a s -  P h y s i c a l  s e s e t e  ( $ )  

NCCC.K-l/ECCP 
.IICCC - H i g h - B t u  g a s -  C a p i t a l  c o s t  ( $ / ( B t u / Y r ) )  
HGCP - H i g h - B t u  g a s -  C a p i t a T . p r o d u c t i v i t y  ( ( B t u / Y r ) / $ ) .  

HCCST-K-HCPR.K*(HCOMC+HCFCST.K) 
HCOMC-1.1OE-6 

HCCST - H i g h - B t u  g a s -  C o s t  ( $ . /Yr )  
HCPR - H i g h - B t u  g a s -  P r o d u c t i o n  r a t e  ( B t u / Y r )  
HCOMC - N i g h - B t u  g a a -  O p e r a t i n g  a n d  m a i n t e n a n c e  <OLM> c o s t  ( $ / B t u )  
HCFCST - H i g h - B t u  g a s -  F e e d s t o c k  c o s t  ( $ / B t u )  

HCPCST.K-DCMHP.K*.6/HGCe 
UCFCST - H i g h - B t u  g e e -  P e e d a t o c k  c o s t  ( $ / B t u )  
DCMMP - D o m e s t i c  c o a l -  M i n e m o u t i  p r i c e  ( $ / B t u )  
HGCE - H i g h - B t u  g a s -  C o n v e r a i o ~  e f f i c i e n c y  ( D i m e n e i o n l e s s )  

NOTE 



NOTE 
N O T E  * * * * * * * * ~ l f i i * * * * * * * * * * k * * * * a * A * ~ * * ( r * k * * k * * * * * k * * * * * * * * * * * * * * * * * *  

. NOTE 
NOTE S y n t h e t i c  M e d i u m - B t u  C o n  P r o d u c t i o n  S c b s , e c t o r  
NOTE 
N O T E .  *********i***f*f*****L*******L****L**+**********************h**** 

NOTE 
NOTE 

l4GPA.K-MCPA . J + ( D T )  (MGFCR. JK-FIGPAR. J K I  
MGPA-0 

NCPA - L o w / m e d i u m  B t u  g a s -  P h y s i c a l  a s s e t e  ( $ 1  
D  T  - T i m e  i n c r e m e n t  b e t w e e n  c a l c u l a t i o n s  
HCFCR - L o w / m e d i u m  B t u  g a s -  F a : i l i t y . c o n p l e t i o n  r a t e  ( $ / Y r )  
MCPAR - L o w / m e d i u a  B t u  g a s -  P h v s i c a l  a s s e t  r e t i r e m e n t e  ( $ / Y r )  

NGPAR-KL-MCPA.K*MCARF 
IiCARFo. 0 2 6  

IfCPAR - L o w / m e d i u m  B t u  g a s -  P h y s i c a l  a s a e t  r e t i r e m e n t s  ( $ / Y  r )  
MCPA - L o w / m e d i u m  B t u  g a s -  P h y s t c a l  a a s e t s  ( $ )  
MCARF - L o w / m e d i u m  B t u  g a e -  A s s e t  r e t i r e m e n t  f a c t o r  ( F r a c t i o n / Y r )  

MGFCR.KL-DELAY~P(MCINV.JK,MCPCT.K.MCPUC.K) 
HGFCR - L o w / m e d i u m  B t u  g a s -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
DELAY3P - T h i r d  o r d e r  p i p e l i n e  m e t e r i a l  d e l a y  

I 
C 

FICItIV - L o w / m e d i u m  B t u  g a e -  I n v e s t m e n t  ( $ / Y r )  
Iu MCFCT - L o w / m e d i u m  B t u  g a e -  F a c i l i t y  c o n e t r u c t i o n  t i m e  ( Y e a r )  
I MCPUC - L o w / m e d i u m - b t u  g a s -  P l a n t s  u n d e r  c o n e t r u c t i o n  ( $ )  

HCFCT. K-SHOOTH(CLIP (SCPFCT.SCllFCT,TIME .K,MCCDCY) , SCItFCT) 
MGCDCY - 2 2 0 0  

MGFCT - L o w / m e d i u m  B t u  g a s -  F a c i l i t y  c o n e t r u c t i o n  t i m e  ( Y e a r )  
SMOOTH - F i r s t  o r d e r  i n f o r m a t i o n  d e l a y  
C L I P  - F u n c t i o n  e w i t c h e d  d a r i m g  t h e  r u a  
SCPFCT - S y n t h e t i c  g a s -  P o l i c y  . f a c i l i t y  e o n a  t r u c t i o n  t i m e  ( Y e a r )  
SCHFCT - S y n t h e t i c  g e e -  H i s t o r i c a l  f a c i l l t y  c o n s t r u c t i o n  t i m e  ( Y e e r )  
TIME - A c t u a l  t i m e  d u r i n g  e  i m u l a t  i o n  
I4CCDCY - L o w / m e d i u m  B t u  g a s -  C o m e t r u c t i o . a  d e l a y  c h a n g e  y e e r  ( Y e a r )  

NOTE 



tfCDC K - U C P C  .K*DCCUF .K/HGCE 
MCCE-. 8 0  

HGDC -Low/medium B t u  g a s -  De:mand f o r  c o a l .  ( B t u / Y r )  
HGPC - ~ o w / m e d i u m  B t u  g a s -  P r o d u c t i o n  c a p a c i t y  ( B t u I Y r )  
DCCUF - D o m e s t i c  p a s -  C a p a c i t )  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  
HCCE -Low/medium B t u  g a s -  C c . n v e r s i o n  e f f i c i e n c y  ( D i m e n s i o n l e s s )  

HCPR . K-MGPC .K*DGCUP .K*DCPDR - K  
MCPR -Low/medium B t u  g a s -  P r o d u c t i o n  r a t e  (B tu /Y  r )  
MGPC -Low/medium B t u  g a s -  P r o d u c t i o n  c a p a c i t y  ( B t u / Y r )  
DCCUF - D o m e s t i c  g a s -  C a p a c i t )  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  
DCPDR - D o m e s t i c  c o a l -  P r o d u c t i o n  demand  r a t i o  ( D i m e n s i o n l e s s )  

HCPC .K-HCCP*MCPA .K 
HCCP-.155E6 

NCPC -Low/medium B t u  g a s -  P r o d u c t i o n  c a p a c i t y  ( B t u I Y r )  
HGCP -Lou /med ium B t u  g a s -  C a p i t a l  p r o d u c t i v i t y  ( ( B t u / Y r ) / $ )  
HCPA -Low/medium B t u  g a s -  P h y s i c a l  a s s e t s  ( $ )  

l4CCC.K-!/MCCP 
MCCC -Low/medium B t u  g a s -  C a p i t a l  c o s t  ( $ / ( B t u / Y r ) )  
MCCP -Lov /med ium B t u  g a s -  C e p i t a l  p r o d u c t i v i t y  ( ( B t u / Y r ) / $ )  

HGCST.K-MCPR.K*(HCOHC+MCFCST.K) 
I HCOMC-.43E-6 
C 
U HGCST -Lou /med ium B t u  g a s -  C o s t  ( $ / Y r )  

I HCPR -Low/medium B t u  g a s -  P r o d u c t i o n  r a t e  ( B t u / Y r )  
MCOMC -Low/medium B t u  g a a -  O p e r a t i n g  a n d  m a i n t e n a n c e  <OCH> c o a t  ( $ / B t u )  
MCFCST -Low/medium B t u  g a s -  F e e d s t o c k  c o a t  ( $ / B t u )  

l4CFCST.K-(DCP-K-CEFCP)/HCCE 
NCFCST -Low/medium B t u  g a s -  F e e d s t o c k  c o a t  ( $ / B t u )  
DCP - D o m e s t i c  c o a l -  P r i c e  ( $ / B t u . )  
CEFCF - C e n t r a l i z e d  e n e r g y -  F u e l  c o s t  f a c t o r  ( $ / B t u )  
HGCE -Low/medium B t u  g a s -  C m v e r a i o n  e f f i c i e n c y  ( D i m e n a i o n l e e s )  

N O T  I? 



NOTE 
N O T E  r*****rt****r*************r*****r**r****.******rrrh*r**r*rr***r**r 
NOTE 
NOTI? L i q u i f  i e d  N a t u r a l  G a s  P r o d u c t i o n  , S u b a e c t , o r  . 
NOTE 
N O T E  * * * * r * * * r * * * * * * k * * r * * * * * * * * ~ * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * *  
NOTE 
NOTE 

LNCR K-LNCRN .K+LNNLC .K 
LNCR - L i q u i f i e d  n a t u r a l  g a s -  C o n s u m p t L o n  r a t e  ( R t u / Y r )  
L N C R H  - ~ i q u i f i e d  n a t u r a l  g a s -  C o n s c m D t t o n  r a t e  maximum ( B t u I Y r )  
LNNLC - L i q u i f i e d  n a t u r a l  g a s -  New l o n g  t e r m  c o n t r a c t a  ( ~ t u / Y r )  

LNCRM.K-TARLE(LNCRT TIHE K , l 9 5 0 , 2 0 3 0 . S ) * l E l S  
L N C R T - o / o / o / o / o / o / .  31.81 e / . a / . 8 / . e / ' . s / . s t . e / . s r . o  

LNCRM - L i q u i f i e d  n a t u r a l  g a s - ,  C o n s c m p t l o n  r a t e  maximum ( ~ t u / Y r )  
TABLE - T a b u l a r  r e l a t i o n s h i p  
LNCRT - L i q u i f  i e d  n a t u r a l  g a s -  C o n e ~ m p  t i o n  r a t e  t a b l e  ( T a b l e )  
TIME - A c t u a l  t i m e  d u r i n f f  s i m u l a t i o n  

LNNLC-K-LNNLC.J+(DT)(LNLCIR.JK-LNLCm J K )  
LNNLC-0 

LNNLC - L i q u i f i e d  n a t u r a l  g a s -  New l o n g  t e r m  c o n t r a c t a  ( B t u / Y r )  
D  T  -Time i n c r e m e n t  b e t w e e n  c a l c u l a t i o n s  
LNLCIR - L i q u i f i e d  n a t u r a l  g e e -  Long t e r m  c o n t r a c t  i n i t i a t i o n  r a t e  ( ( ~ t u / ~ r ) / ~ r )  
LNLCER - L i q o i f i e d  n a t u r a l  g a s -  L o n g  t e r m  c o n t r a c t  e x p i r a t i o n  r a t e '  ( ( B t u / Y r ) / Y r )  

LNLCIR KL-CLIP(1.NILCIR.K.O.TIHE.K.1979) 
LNLCIR - L i q u i f i e d  n a t u r a l  g a s -  Long  t e r m  c o n t r a c t  i n i t i a t i o n  r a t e  ( ( ~ t u / ~ r ) / ~ r )  
CLIP - F u n c t i o n  s w i t c h e d  d u r i n g  t h e  r u n  
LYILCIR - L i q u i f  f e d  n a t u r a l  Rae- I n d i c a t e d  l o n g  t e r m  c o n t r a c t  i n i t i a t i o m  r a t e  ( ~ t u / ~ r )  
TIME - A c t u a l  t i m e  d u r i n ~  e i m u l a t  i o n  

LNILCIR K-HAX(0 L N N I . ~  .K/LNCL+LIIDALC -K/LNL(EAT) 
LNLCAT-10 
LNCL-20 

LNILCIR - L i q u i f i e d  n a t u r a l  g a s -  I n d i c a t e d  l o n g  t e r m  c o n t r a c t  i n i t i a t i o n  r a t e  ( B t u / Y r )  
M A X  - F u n c t i o n  s e l e c t i o g  t h e  l a r g e r  o:f two  v a l u e s  
LNNLC - L i q u i f  i e d ,  n a t u r a l  g a s -  New l o n ~ .  t e r m  c o o t r a c t e  ( R t u / Y r )  
LNCL - L i q a i f i e d  n a t o r a l  g a s -  C o n t r a c t  l i f e  ( Y e a r )  
LNDALC - L i q a i f i e d  n a t a r a l  g a s -  D e s i z e d  . a d d i t i o n s  t o  l o n g  t e r m  c o n t r a c t s  ( B t u / Y r )  
LNLCAT - L i q a i f  i e d  n a t u r a l  g a s -  Long t e r n  c o n t r a c t  a d j u s t m e n t  t i m e  (Yea r ' )  

LNDALC . K g  ( 1-DCFEDP . K) *DCIFfD. K 
LNDALC - L i q u i f i e d  n a t o r a l  g a s -  Deai:ed a d d i t i o n s  t o  l o n g  i e r m  c o n t r a c t s  ( B t u / Y r )  
DCFEDP - D o m e s t i c  g a s -  F r a c f , i o r .  o f  i m p o r t  demand t o  P a n - a m e r i c a n  s o u r c e s  ( F r a c t i o n )  
DCIMD - D o m e s t i c  g a s -  I m p o r t  c'emand (B tu ;Yr )  



L N L C E R . K L = L N N L C . K / L N ~ L  
LNLCER - L i q u i f i e d  n a t u r a l  g a s -  L o r g  t e r m  c o n t r a c t  e x p i r a t i o n  r a t e  ( ( B t u / Y r ) / Y r )  
LNNLC - L i q u i f i e d  n a t u r a l  g a a -  N e v  l o n g  t e r m  c o n t r a c t 6  ( B t u / Y r )  
LNCL - L l q u i f i e d  n a t u r a l  g a s -  C o r - t r a c t  l i f e  ( Y e a r )  

LNWP.K-MAX(TABLE(LNIJPT,TIMEeK,195O,2O3O,lO)*lE-6,OOP.K) 
LNWPT-2.14/3.00/3.00/3.00/3.00/3.00/3.0C~/3.00/3.00 

LNWP - L i q u i f i e d  n a t u r a l  g a s -  W e l l h e a d  p r i c e  ( $ / B t u )  
MAX - F u n c t i o n  selecting t h e  l a r g e r  o f  t w o  v a l u e s  
TARLE - T a b u l a r  r e l a t i o n s h i p  
LNWPT - L i q u i f i e d  n a t u r a l  g a s -  W e l l h e a d  p r i c e  t a b l e  ( T a b l e )  
TIME - A c t u a l  t i m e  d u r i n g  s i m u l a t i o n  
OOP -OPEC o i l -  P r i c e  ( $ / B t u )  

NOTE 



NOTE k * * * * k * * k * * k * * k k h * * * * * k * * ~ ~ k * * * * * * * * * * * * * * * * k * * * * ~ h * * * * * k * & * * * k * *  

MOTE 
NOTE S y n t h e t i c  N a t u r a l  C a s  (SNG) P r o d u c t i o n  S u i b s e c t o r  
NOTE 
N O T E  * * * * * * r k * * * * * r * * * * * * ( ~ * * * * * * * * * ~ * * * ~ * * * * * * * * * f i k * * * k h * * * * * * * * k k * * * k  

NOTE 
NOTE 

SNCR.K-SNPR.K 
SNCR - S y n t h e t i c  n a t u r a l  g a s -  C o n s u m p t i o n  r a t e  ( ~ t u / k r )  
SNPK - S y n t h e t i c  n a t u r a l  g a e -  P r o d u c t i o n  r a t e  ( ~ t u / ~ r )  

SNPR.K-TABLE(SNPRT,TINE.K,19~0,203~,5)*1~~~ 

s N p R ~ - f l ~ ~ ' 0 1 0 ! ~ ~ ~ { h $ [ ~ ~ 5 ~ ~ i ~ { ~ ~ 5 { ~ ~ ? 1  s ~ ? d i , i 2 i ( ~ i ~ ~ ~ i 2 ~ *  f i I [ ~ ? j r ~  
TABLE - T a b u l a r  r e l a t i o n s h i p  
SNPRT - S y n t h e t i c  n a t u r a l  g a s -  P r o d u c t i o n  r a t e  t a b l e  ( T a b l e )  
TIME - A c t u a l  t i m e  d u r i n g  a i r n u l a t i o n  

SND0.K-SNPR.K/SNCE 
SNCE-. 9 0  

SNDO - S y n t h e t i c  n a t u r a l  g a s -  D e n a n d  f o r  o i l  ( B t u f Y r )  
SNPR - S y n t h e t i c  n a t u r a l  g a s -  P r o d u c t i o n  r a t e  ( B t u f Y r )  
SNCE - S y n t h e t i c  n a t u r a l  g a s -  C o n v e r s i o n  e f f i c i e n c y  ( D i m e n e i o n l e s e )  

SNWP.K-((T0P.K-OEFCF)/SNCE)+SNOHC 
0 SNOHC-.50E-6 m 
I SNWP - S y n t h e t i c  n a t u r a l  g a s -  a e l l h e a d  p r i c e  ( $ / B t u )  

TOP - T o t a l  o i l -  P r i c e  ( $ / B t u )  
OEFCP -011 e i e c t r i c -  F u e l  c o e t  f a c t o r  I $ / B t u )  
SNCE - S y n t h e t i c  n a t u r a l  g a s -  : o n v e r s i o n  e f f i c i e n c y  ( D i m e n s  i o n l e e s )  
SNOHC - S y n t h e t i c  n a t u r a l  g a s -  3 p e r a t i n g  a n d  m a i n t e n a n c e  <OLM> c o e t  ( $ / B t u )  

NOTE 



NOTE 
IlOTE * * * * M k * k k k k k * k k k * k k k k k k k k k k k k k * * * k k k k k k * k k k k k k k k k k k k k k k  

tlOTE 
MOTE Alaskan G a s  Supply Subsector 
NOTE 
NOTE k k k * * k k k k * * * k k k ? k k k k k k k k k * k k k k k k k k k k k k k k k k k k k k k k k k k k k * k k k k k k k k  

NOTE 
NOTE 

ACCR.K-AGSSP.K+ACNSP.K 
ACCR -Alaskan gas- Consumption rate (Btu/Yr) 
ACSSP -Alaskan gas- South slope production (Btu/Yr) 
ACNSP -Alaskan caa- North slope production (Btu/Yr) 

ACNSP-K-STEP(. ~ E I ~ , A C N S P Y ' )  
ACNSPY-1986 \ 

ACNSP -Alaskan gas- North slope production (Btu/Y-r) 
STEP -Step-shaped exogenous input 
ACNSPY -Alaskan gas- North slope production initlation year (Year) 

ACSSP.K-CLIP(ACSSPI .K,AGSSP~.K.TIHE-K, 1 9 ~ 0 ) k l ~ l 5  
ACSSP -Alaskan gas- South slope production (Btu/Yr) . 
CLIP -Function switched during t h e  run 
ACSSPI -Alaskan gas- South slope production 1980-2030 (Btu/Yr) 
ACSSPZ -Alaskan gas- South slope production 1972-1980 (Btu/Yr) 
TIME -Actual tfme during simulation 

I 
F- ACSSP1.K-TABIIL(ACSSPIT.TIHE.K, 1980.20.30.5) + 
I 

~ ~ ~ ~ ~ 1 ~ - . 2 / . 2 3 5 / . 3 8 / . 4 9 / . 4 9 / . 4 9 / . 4 9 / . 4 9 / * ~ 9 / * 4 9 / ~ ~ 9  
ACSSPI -Alaskan gas- South slope production 1980-2030 ( ~ t u / ~ r )  
TABHL -Tabular relationship 
ACSSPIT -Alaskan gas-'SSP1 table (Table) 
T I H E  -Actual time during simulation 

ACSSP2.K-TABIIL(ACSSP2T.TIME.K,1972.1980,1) 
A C S S P ~ T - O / . I / . I / . ~ / . ~ / . ~ / . ~ / . ~ / . ~  

ACSSP2 -Alaskan gas- South slope production 1972-1980 ( B ~ u / Y ~ )  
T A B H L  -Tabular relationship 
ACSSPZT -Alaskan gas- SSP2 table (Table) 
T I N E  -Actual time during simulation 

. ACWP. K-OOP . K 
ACOP -Alaskan gas- Wellhead price ( $ / ~ t u )  
OOP -OPEC oil- Price ($/Btu) 

NOTE 



NOTE 
NOTE P a n - A m e r i c a n  G a s  S u p p l y  S u b s e c t o r  
NOTE 
NOTE * * * * * * * * * * * * * * * k * * * * * * * * * * t * * * * * + * * * * * * * * & * * * * * * * * * * * * * * * * * * * * * * *  

NOTE 
NOTE 

PCCR.K-PCCRM.K+PCNLC.K 
PCCR -Pan-am q a s -  Consump t i o n  r a t e  ( B C U / Y  r )  
PGCRH -Pan-Am q a s -  C o n s u m p t i o n  r a t e  minlmum ( B t u f ~ r )  
PCNLC -Pan-am j ias-  New l o n g  t e r m  c o n t r a s t s  ( B t u )  

PCCRM.K-TA8LE(PCCRT,TIMP.-KK1950,20)0,5)*~E~~ 
~CCRT~0/0/.15/.4/.8/.8/.9/.2/.07/0;0~0/0/0/0/0!0 

PCCRM -Pan-Am g a s -  C o n s u m p t i o n  r a t e  n in imum ( B t u / Y r )  
TABLE - T a b u l a r  r e l a t i o n s h i p  
PCCRT -Pan-am g a s -  C o n s u m p t i o n  r a t e  t a b l e  ( T a b l e )  
TIME - A c t u a l  t i m e  d u r i n g  s i m u l a t i o n  

PCNLC. K-PGN1.C. J + ( D T )  (PCLCIR.  JK-PCLCER. J K )  
PCNLC-0 

PCNLC -Pan-am g a s -  New l o n g  t e r m  c o n t r a c t s  ( B t u )  
D T  -Time i n c r e m e n t  b e t w e e n  c a l c u l a t i o n s  
PCLCIR -Pan-am g a s -  Long t e r m  c o n t r a c t  i n i t i a t i o n  r a t e  ( B t u / Y r )  
PCLCER -Pan-am g a s -  Long  t e r m  c o n t r a c t  e x p i r a t i o n  r a t e  ( B t u f Y r )  

PCLCIR.KL-CLIP(PCILCIR.K,0,TINEeK,~979) 
PCLCIR -Pan-am g a s -  Long t e r m  c o n t r a c t  i n i t i a t i o n  r a t e  ( ~ t u / Y r )  
CLIP - F u n c t i o n  s w i t c h e d  d u r i n g  t h e  r u n  
PCILCIR -Pan-am g a s -  I n i t i a t e d  l o n g  t e r m  c o n t r a c t  i n i t i a t i o n  r a t e  ( ~ t u / ~ r )  
TINE - A c t u a l  t i m e  d u r i n g  a t m u l a t i o n  

PCItCIR.K~HAX(O.PCNI.C.K/PCCL+PGDALC.K/PCLCAT) 
PCLCAT- 1.0- 
PCCL-20 

PCILCIR -Pan-om g a s -  I n i t i a t e d  l o n g  t e r m  c o n t r a c t  i n i t i a t i o n  r a t e  ( B t u f Y r )  ' 

M A X  - F u n c t i o n  s e l e c t i n g  t h e  L a r g e r  o f  two v a l u e s  
PGNLC -Pan-am g a s -  New l o n g  t e r m  c o n t r a c t s  ( B t u )  
PCCL -Pan-em g a s -  C o n t r a c t  l i f e  ( Y e e r )  
PCDALC -Pan-am q a s -  D e s i r e d  a d d i t i o n s  t o  l o n g  t e r m  c o n t r a c t s  ( B t u f Y r )  
PCLCAT -Pan-am g a s -  Long t e r m  c o n t r a c t  a d j u s t m e n t  t i m e  ( Y e a r )  

PCDALC.K-DCPEDP.K*DCIMD.K 
PGnALC -Pan-am g a s -  D e s i r e d  a d d i t i o n s  t o  l o n g  t e r m  c o n t r a c t s  ( ~ t u / ~ r )  
DCFEDP - D o m e s t i c  g a s -  F r a c t i o n  o f  i m p o r t  demand  t o  P a n - a m e r i c a n  s o u r c e s  ( F r a c t i o n )  
DCIMD - D o m e s t i c  g a s -  I m p o r t  demand  ( B t u / Y r )  

PGLCER.KL-PCNLC-K/PCCL 
PCLCER -Pan-am R a s -  Long  t e r m  c o n t r a c t  e x p i r a t i o n  r a t e  ( B t u f ~ r )  
PGNLC -Pan-am g a s -  New l o n g  t e r m  c o n t r a c t s  ( B t u )  
PCCL -Pan-am g a s -  C o n t r a c t  l i f e  ( Y e a r )  

PCWP.K-.96*OOP.K 
PCWP -lBan-am q a s -  W e l l h e a d  p r i c e  - ( S j B t u )  
OOP -OPEC o i l -  P r i c e  ( $ / B t u )  

NOTE 
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NOTE 
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NOTE 
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NOTE 
NOTE 

TCDC .K-NCDC .K+MCDC .K 
TCDC - T o t a l  g a s -  Demand f o r  c o a l  ( ~ t u / ~ r )  
RCDC -High-Rtu  g a s -  Demand f o r  c o a l  ( B t u f Y r )  
MCDC -Lov/medium B t u  g a e -  Demand f o r  c o a l  ( B t u / ~ r )  

NOTE 
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NOTE 
NOTE 

DOCUF.K-TABI~L(DOCUFT.HIN(DOGD.K,DOPC.K*DOCUFC.K)/DOPC.K,O.I.~,.~) 
DOCUFT-0/.1/.2/.3/.4/-5/.6/.7/.8/-9/.9/.9 

DOCUF - D o m e s t i c  o i l -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  
TABHL - T a b u l a r  r e l a t i o n s h i p  
DOCUFT - D o m e s t i c  o i l -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  t a b l e  ( T a b l e )  
M I  N - F u n c t i o n  s e l e c t i n 8  t h e  s m a l l e r  o f  t w o  v a l u e s  
DOGD - D o m e s t i c  o i l -  G r o s s  d e m a n d  ( B t u l Y r )  
DOPC - D o m e s t i c  o i l -  P r o d u c t i o n  c a p n c i t y  ( B t u : Y r )  
DOCUFC - D o m e s t i c  o i l -  C o n t r o l ! e d  c a p a c i t y  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  

.- 
DOGD. KuT0GD.K-AOPR .K 

DOGD - D o m e s t i c  o i l -  G r o s s  d e m a n d  ( B t u / y r )  
TOGD - T o t a l  o i l -  G r o s s  d e m a n d  ( B t u / Y r )  
AOPR - A l a s k a n  o i l -  P r o d u c t i o n  r a t e  ( B t u / Y r )  

1 
T0CD.K-TOND.K/TODE 

U1 TODE-. 9 3  
C-l 
I 

TOCD - T o t a l  o i l -  C r o s s  d e m a n d  ( B t u / Y r )  
TOND - T o t a l  o i l -  Net d e m a n d  ( B t u / Y r )  
TODE - T o t a l  o i l -  l l i e t r i b u t i o n a l  e f f i c i e n c y  ( F r a c t i o n )  

T0ND.K-TOEUD.K+OUDO.K+DCCURO.K+SNDO-K 
TOND - T o t a l  o i l -  N e t  d e m a n d  ( B t u / Y r )  
TOEUD - T o t a l  o i l -  E n d - u s e  d e m a n d  ( B ~ U / Y  r )  
OUDO - O i l / g a s  u t i l i t i e s -  Demand f o r  o i l  ( R t u / Y r )  
DCCURO - D o m e s t i c  g a s -  C u r t a i l m e n t f l  t o  o i l  ( B t u / ~ r )  
SNDO - S y n t h e t i c  n a t u r a l  g a s -  Demand f o r  o i l  ( ~ t u / ~ r )  

D0PC.K-COPC.K+EOPC.K+SHPC.K+CLPC.K 
DOPC - D o m e s t i c  o i l -  P r o d u c t i o n  c a p a c i t y  ( B t u / Y r )  
COrC - C o n v e n t i o n a l  o i l -  P r o d u c t i o n  c a p a c i t y  ( B t u I Y r )  
EOPC - E n h a n c e d  o i l -  P r o d u c t i o n  c a p a c i t y  ( B t u / Y r )  
SllPC - S h a l e  o i l -  P r o d u c t i o n  c a p a c i t y  ( B t u l Y r )  
CLPC - C o a l  l i q u i d s -  P r o d u c t i o n  c a p n c i t y  ( B t u / Y r )  



D0CUFC.K-TABHL(D0CFCT SI~OOT~~((DOWP.K/CLIP(DOUI~'P.K,DODWP.K,TIE~E.K,DOCUFY ) ) ,  2 ) ,  .8.1, .05) 
DOCFCT=.8/.8/.8/.85/.9 
DOCUFC-. A 
DOCUFY=22OO 

DOCUFC -norneetic oil- Controlled capacity utilization factor (Fractian) 
TADllL -Tabular relationship 
DOCFCT -Domestic oil- Controlled capacity utilization factor table (Table) 
SMOOTI! -First order information delay 
DOIdp -Domestic oil- Wellhead price (S/Btu) 
CLIP -Function svitched during the run 
DOUWP -Domestic oil- Unregulated wellhead price ( $ / ~ t u )  
DODVP -Domestic oil- Desired wellhead price ($/Btu) 
TIME -Actual time during simulation' 
DOCUFY -norneetic oil- Capacity utilization control initiation year [Year) 

T0PR.R-DOPR.K+DICR.K+POPR.K+AOPR.K 
TOPR -Total oil- Production rate (Btu/.fr) 
DOPR' -Domestic oil-.Production rate (Rcu/Yr) 
DICR -Domestic imports- Consumption rate (Btu/Yr) 
POPR -Pan-Am oil- Production rate (E tu/Yr) 
AOPR -Alaskan oil- Productio,n rate IBtd/Yr) 

DOPR. K-COPR .K+EOPR. K+CLPR. K+SBPR.K 
DOPR -Domestic oil- Production rate ' ( ~ t u l ~ r )  
COPR -Conventional oil- Production rate (Rtu/Yr) 
EOPR -Enhanced oil- Product ion rate (BtufYr) 
CLPR -Coal liquida- Production rate ( B B U ~ Y ~ )  
SHPR -Shale oil- Production rate (~tu/lr) 

T0PDR.K-TOPR.K/TOCD.K 
TOPDR= 1 

TOPDR -Total oil- Production demand ratio (Dimeneionleas) 
TOPR -Total oil- Production rate (R,:u/Yr) 
TOCD -Total oil- Cross demand (Rtu/Tr) 

NOTE 



DICR.R-(DIIMD.K-POPR.K)*OOP~R.K 
n I C R  - D o m e s t i c  i m p o r t s -  C o n s u m p t i o n  r a t e  ( B t u i Y r )  
n 1 I M D  - D o m e s t i c  i m p o r t s -  I m p c r t  d e m a n d  ( D t u / Y  r )  
POPR -Pan-Am o i l -  P r o d u c t  i o r  r a t e  ( B t u / Y  r )  
OOPDR -OPEC o i l -  P r o d u c t i o n  2 e m o n d  r a t i o  ( D i m e n s i o n l e s s )  

POPR.K=MIN(UIIHD.K.POPRM.K) 
POPR -Pan-Am o i l -  P r o d u c t i o n  r a t e  ( B t u / Y r )  
M I N  - F u n c t i o n  s e l e c t i n 8  t h e  s m a l l e r  o f  t w o  v a l u e s  
DIIMn - D o m e s t i c  i m p o r t s -  I m p o r t  d e m a n d  ( B t u / Y r )  
POPRFI -Pan-Am o i l -  P r o d u c t i o n  r a t e  maximum . ( B t u l Y r )  

DI1PfD.K-HIN(D0GD.K-DOPR.K.DIQU0T.K) 
D I I M D  -Domestic i m p o r t s -  I m p o r t  d e m a n d  ( B t u / Y r )  
M I N  - F u n c t i o n  s e l e c t i n 8  t h e  s m a l l e r  o f  t w o  v a l u e a  
nOGD - D o m e s t i c  o i l -  G r o s s  d e m a n d  ( B t u / Y r )  
DOPR - D o m e s t i c  o i l -  P r o d u c t i o n  r a t e  ( B t u / Y r )  
DIQUOT - D o m e s t i c  i m p o r t a -  Q u o t a  ( B t u l Y r )  

DIQUOT.K-CLIP(TARHL(DIQUOTT.TIPIE.K,~~~~,~~~O,~)*IE~~,TOCD.K,TI~~E.K,DIQY) 
~ I ~ ~ ~ T T = ~ ~ / I ~ . I / I ~ . I / I ~ . I / I ~ . I / I ~ . I / ~ ~ . I  
DIQY-2200 

DIQUOT - D o m e s t i c  i m p o r t s -  Q u o t a  ( B t u l Y  r )  
C L I P  - F u n c t i o n  s w i t c h e d  d u r i l g  t h e  r u n  
TARHL - T a b u l a r  r e l a t i o n e h i p  
DIQUOTT - D o m e s t i c  i m p o r t s -  Q u o t n  t a b l e  ( T a b l e )  
TIME - A c t u a l  t i m e  d u r i n g  s i m - ~ l a t  i o n  
TOGD - T o t a l  o i l -  C r o s s  d e m a n B  ( ~ t u / Y r )  
DIQY - D o t n e e t i c  i m p o r t s -  Q u o t ~  i n i t i a t i o n  y e a r  ( Y e a r )  

NOTE 
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NOTE 

T O P .  K-TOAGIP'. K+TODCIIC 
T O P - 2 . 9 2 E - 6  
TOUCHC-2.02E-6 

TOP - T o t a l  o i l -  P r i c e  ( $ ? 8 t u )  
TOAWP - T o t a l  o i l -  A v e r a g e  w e l l h e a d  p r i c e  ( $ / ~ t u )  
TODC!IC - T o t a l  o i l -  D e l i v e r y  c h a r g e  ( . $ f D t u )  

TOAWP.K~((DOAWP.K)*(DOPR.K+AOPR.K)+DIP~K*(DICR~K+POPR~K))/TOPR~K 
TOA\dP - T o t a l  o i l -  A v e r a g e  w e l l h e a d  p r i c e  ( $ / B t u )  
DOAWP - D o m e s t i c  o i l -  A v e r a g e  w e l l h e a d  p r i c e  ( $ / B t u )  
UOPR - D o m e s t i c  o i l -  P r o d u c t i o n  r a t e  ( R t u / Y r )  
AOPR - A l a s k a n  o i l -  P r o d u c t i o n  r a t e  ( R t u / Y r )  
D I P  - D o m e s t i c  i m p o r t s -  P r i c e  ( $ / B t 1 8 )  
DICR - D o m e s t i c  i m p o r t s -  C o n s u m p t i o n  r a r e  ( ~ t u / ~ r )  
POPR -Pan-Am o i l -  P r o d u c t i o n  r a t e  ( D t u f Y r )  
TOPR - T o t a l  o i l -  P r o d u c t i o n  r a t e  CRtu!Yr) 

DOA\~P.K=(DOWP.K*DOPR.K+AOWP.K*AOPR.K)/(DOPR.K+AOPR.K) 
DOAWP - D o m e s t i c  o i l -  A v e r a g e  w e l l h e a d  p r i c e  ( $ / ~ t u )  
DOWP - D o m e s t i c  o i l -  V e l l h e a d  p r i c e  ( $ I B t u )  
DOPR - D o m e s t i c  o i l -  P r o d u c t i o n  r a t e  ( 3 t u / Y r )  
AOWP - A l a s k a n  o i l -  \ J e l l h e e d  p r i c e  i $ / 3 t u )  
AOPR - A l a s k a n  o i l -  P r o d u c t i o n  r a t e  ( D t u / ~ r )  

DOWP.K-CLIP(MIN(DOI1JP.KPDIP.K),DODWP.K,TOPFR.K.~9~~~ 
DOWP-.90E-6 

DOWP - D o m e s t i c  o i l -  W e l l h e a d  p r i c e  ( $ / B t u )  
C L I P  - F u n c t i o n  s w i t c h e d  d u r i n g  t h e  r u n  
NI N - F u n c t i o n  select in^ t h e  s m a l l e r  o f  t w o  v a l u e s  
DOIHP - D o m e s t i c  o i l -  1 n d i c a . t e d  w e l l t e a d  p r i c e  ( $ / B t u )  
D I P  - D o m e s t i c  i m p o r t s -  P r i c e  ( $ / E - t u )  
DODWP - D o m e s t i c  o i l -  D e s i r e d  u e l l h e e d  p c i c e  ( $ / B t u l  
TOPDR - T o t a l  o i l -  P r o d u c t i o n  d e m a n d  r a t i o  ( D i m e n s i o n l e s s )  

DODWP.K~MAX((DOPMN.K+DOACST.K)*DOPMMHKKDOACST.K) 
DODWP - D o m e s t i c  o i l -  D e s i r e d  w e l l h e a d  P I  i c e  ( $ i B t u )  
MAX - F u n c t i o n  s e l e c t i n g  t h e  l a r ~ e r  o f  t w o  v a l u e s  
DOPEIN - D o m e s t i c  o i l -  P r o f i t  m a r g i n  m o r m a l  ( $ / B t u )  
DOACST - D o m e s t i c  o i l -  A v e r a g e  c o s t ,  C $ / D t u l  
DOPMll -Domes  t i c  o i l -  P r i c e  m u l t i p l i e r  ( D i m c n e  i o n l e s s )  



DO1HP.K-(DOUWP.K*DODSSK+DORIJP.K*(I-DODS.K))*(COPR.K/DOPR.K)+DOUWP~K*(l-(COPR.K/DOPR.K)) 
DOIWP -Domestic oil- Indicated wellhead price (S/Btu) 
DOUUP -Domestic oil- Unre~ulated wellhead price ($/Btu) 
DODS -Domestic oil- Deregulation schedule (Di.mensionless) 
DORWP -Domestic oil- Regulated welltiend price (S/Rtu) 
COPR -Conventional oil- Production rate (Btu/Yr) 
DOPR -Domestic oil- Production rate (Btu/Yr) 

D0DS.K=CLIP(D0DS2.K1D0DS1.K,D0DSS.1.5)*STEP(1,1978) 
DODSS-2 

DODS -Domestic oil- Deregulation schedule (Dimensionless) 
CLIP -Function switched d u r i n ~  the run 
nons2 -nomestic oil- Deregulation schedule option 2 (Dimensionless) 
DnDSl -Domestic oil- Deregulation schedule option I (Dimensionless) 
DODSS -Domestic oil- Deregulation schedule switch (Dimensionless) 
STEP -Step-shaped exogenous input 

D O D S 1 . K - T A B H L ( D O D S I T , T l M E E K . ~ 9 7 5 , 2 0 ~ )  
DODSlT-0/.15/.26/.32/.37/.42 

DODSl -Domestic oil- Deregulation sct~edule option 1 (Dimensionless) 
TARHL -Tabular relationship 
DODSlT -Domestic oil- Deregulation achedule I tahle (Table) 
TIME -Actual time during simulation 

DODS~.K=T~BIIL(DODS~T, (T~ME.K-DODY I) /DODRT,O, I ,  1 )  
DODS2T=O/l 
DODRT-2 
DODY 1-1979 

DODS2 -Domestic oil- Deregulation schedule option 2 (Dimensionless) 
TABHL -Tabular relationship 
DODS2T -Domestic oil- Deregulation schedule 2 table (Table) 
TIYE -Actual time during simulation 
DODYI -Domestic oil- Deregulation year initial (Year) 
DODRT -Domestic oil- Deregulation adjustment tine (Year) 

DOUWP.K-CLIP(MIN(DODWP.K,D~PPK),DODUPtK,TOPDR.K,.995) 
DOUUP -Domestic oil- Unregulated wellhead price (S/Rtu) 
CLIP -Function switched during the run 
MI N -Function selecting the smaller of two values 
DODWP -Domestic oil- Desired wellhead price ($tBtu) 
DIP -Domestic imports- Price ($/Btu) 
TOPDR -Total oil- Production demand ratio (Dimensionless) 

D0RWP.K-CLIP(DOERlfP.K,DORRWP.K,TIHEEK,1978) 
DORVP -Domestic oil- Regulated wellhead price ($/Rtu) 
CLIP -Function switched during the'run 
DOERUP -Domestic oil- EPCA regulated wellhead price  SIB^") 
DORRWP -Domestic oil- Return-regulated wellhead price ($/Btu) 
TIME -Actual time during simulation 



DOERWP. K-CLIP(DOEPCA2.K,DOEPCAl .K.TItfE.K, 19-35) 
DOERWP -Domestic oil- EPCA regulated vellhead price ($/Btu) 
CLIP -Function switched during the run 
DOEPCAZ -Domestic oil- EPCA regulated ?rice 1985-2010 ($/Btu) 
DOEPCAI -Domestic oil- EPCA wellhead price 1977-1985 ( $ / ~ t u )  
TINE -Actual time during simulation 

D O E P C A I . K - T A B H L ( D O E P I T , T I M E . K ' . ~ ~ ~ ~ , I ~ ~ ~ , Z ) * I E - 6  
D O E P I T - I . Z ~ / I . ~ ~ / I . ~ ~ / I . ~ ~ / I . ~ ~  

DOEPCAl -Domestic oil- EPCA wellhead p.ric.e 1977-1985 ($/Rcu) 
TABIIL -Tabular relationship . 
DOEPIT -Domestic oil- EPCAl table (Table) 
T I M E  -Actual time during simulation . 

DOEPCA2.K-TABHL(DOEPZT.TIMEeK,~98~.2010,~)*~E-6 
DOEP2'f-1.55/1.66/1.73/1.76/1.8/1.8 

OOEPCAZ -Domestic oil- EPCA regulated price 1985-2010 ($/Btu) 
T A R H L  -Tabular relationship 
DOEPZT -Domestic oil- EPCAZ table (Table) 
T I N E  -Actual time during simulation 

D0RRWP.K-nOPHN.K+DOACST.K 
DORRWP -Domestic oil- Return-regulated wellhead price ($/Btu) 
DOPllN -Domestic oil- Prof it margin normal ($/Btu) 
DOACST -Domestic oil- Average cost ($/Btu) 

D0ACST.K-DOCST.K/DOPR.K 
DOACST -Domestic oil- Average cost ($/3tu) 
DOCST -Domestic oil- Cost ($/Yr) 
DOPR -Domestic oil- Production rate tBtu/Yr) 

DOPMN.K-DOROEN.K*DOEQ.K/(DOPC.K*DOCUFN*(l-~~OTR)~ 
DOPHN -Domes tic oil- Profit margin nornal ($/ltu) 
DOROEN -Domestic oil- Normal return o n  equity (Praction/Yr) 
DOEQ -Domestic oil- Equity ( $ )  
DOPC -Domestic oil- Production capacity (Btu/Yr) 
DOCUFN -Domestic oil- Capacity utilization factor normal (Fraction) 
DOTR -Domestic oil- T a x  rate (Fraction) 



)OROEN .K-CLIP(DOPROEN.DOIIROEt~.TTHE.K,DORPY)+DEINF.K 
UOHROEN=. 1 0  
DOPROEN-. 2 5  
DORPY-2200 

DOROEN - D o m e s t i c  o i l -  N o r m a l  r e t u r n  o n  e q u i t y  ( F r a c t i o n / Y r )  
C L I P  - F u n c t i o n  & w i t c h e d  d u r i n g  t h e  r u n  
DOPROEN - D o m e s t i c  o i l -  P o l i c y  r e t u r n  o n  e q u i t y  n o r m a l  ( F r a c t i o n l Y r )  
DOIIROEN - D o m e s t i c  o i l -  1 I i s t o r i c a l  r e t u r n  o n  e q u i t y  n o r m a l  ( F r a c t i o n / Y r )  
TIME - A c t u a l  t i m e  d u r i n g  s i m u l a t i o n  
DORPY - D o m e s t i c  o i l -  ROE r e g u l a t i o n  p o l i c y  i n i t i a t i o n  y e a r  ( Y e a r )  
DEINF - D o m e s t i c  e c o n o m y -  I n f l a t i o n  r a t e  ( ~ r a c t i o n / Y r )  

DOPMH.K-T,\D~~L(DOPMMT.DOCD.K/(DOPC.K*T)OCUFN)..~.I.~~,.O~) 
D O P M H T - . 9 / . 9 2 5 / . 9 5 / - 9 7 5 / 1 / 1 . ~ 5 / 1 . 3 / 1 . 7 / 2 /  . 
DOCUFNm.8 

DOFMM - D o m e s t i c  o i l -  P r i c e  m u l t i p l i e r  (Dimensionless) 
TABNL - T a b u l a r  r e l a t i o n s h i p  
DOPMMT - D o m e s t i c  o i l -  P r i c e  m u l t i p l i e r  t a b l e  ( T a b l e )  
DOCD - D o m e s t i c  o i l -  C r o s s  d e m a n d  ( B t u / Y r )  
D ~ P C  - D o m e s t i c  o i l -  P r o d u c t i o n  c a p a c i t y  ( B t u I Y r )  
DOCUFN - D o m e s t i c  o i l -  C a p a c i t y , u t i l i z a t i o n  f a c t o r  n o r m a l  ( F r a c t i o n )  

NOTE 

D1P.K-OOP.K+STEP(MAX(DICP-OOP~K,O),DIBARY) 
DITARY - 2 2 0 0  
D I C P - 4 . 5 E - 6  

DIP - D o m e s t i c  i m p o r t s -  P r i c e  ( $ / B t u )  
0  OP -OPEC o i l -  P r i c e  ( $ / B t u )  
STEP - S t e p - s h a p e d  e x o g e n o u s  i ~ p u t  
MAX - F u n c t i o n  s e l e c t i n g  t h e  L a r g e r  o f  t w o  v a l u e s  
DIGP - D o m e s t i , c  i m p o r t s -  C o a l  > r i c e  ( $ / B t u )  
DITARY -Domes t i c  i m p o r t a -  T a r i f  l i n i t i a t i o n  y e a r  ( Y e a r )  

NOTE 



NOTE 
NOTE O i l  F i n a n c i n c :  S o u r c e  o f  F u n d s  S u b s e c t o r  
NOTE 
NOTE * * * * * * * * * * * * * * * * * * * * * * * r + * * * * h * * * * * * * * k * * * * * * * * * * * * * * * * * * A * * * * * * * * . *  

NOTE 
NOTE 

DOWI.K-(l-DOTR)*(DOREV.K-DOCST.K)+DOITC*DONPC~K+SHNTC~K*S~lPR~K 
DOTR-.35 
DOITC- . 0 7  

DON1 - D o m e s t i c  o i l -  M e t  i n c o m e  ( $ / Y r )  
DOTR - D o m e s t i c  o i l -  T a x  r a t , e  ( F r a c t L o n )  
DOREV -Domes  t i c  o i l -  R e v e n u e  ( $ / Y r )  
DOCST - D o m e s t i c  o i l -  C o s t  ( $ / Y r )  
DOITC - D o m e s t i c  o i l -  I n v e s t m e n t  t a x  c r e d i t  ( F r a c t i o n )  
DONPC - D o m e s t i c  o i l -  New p l a n t s  c o m p l e t e d  ( $ / Y r )  
SllNTC - S h a l e  o i l -  N e s s  t o x  c r e d i t  ( $ I B t u )  
SHPR - S h a l e  o i l -  P r o d u c ~ i o n  r a t e  ( B t u i Y r )  

DOREV.K~DOPR.K*(DOWP.K+DOGS.K-(BOWET.K*(DOWPPR.K/nOPR.K))) 
DDREV - D o m e s t i c  o i l -  R e v e n u e  ( $ / Y r )  
DOPR, - D o m e s t i c  o i l -  P r o d u c t i o n  r a t e  ( B t u l Y r )  
DOWP - D o m e s t i c  o i l -  W e l l h e s d  p r i c e  ( $ i B t u )  
DOGS - D o m e s t i c  o i l -  G o v e r n m e n t  s u b s i d y  ( $ / B t u )  
DOWET - D o m e s t i c  o i l -  V e l l h e a d  e x c e s s  p r o f i t s  t e n  ( $ / B t u )  
DOIJPPR - D o m e s t i c  o i l -  W i n d f a l l  p r o f i t  p r o d u c t i o n  ( ~ t u / Y r )  

1 
ul 

DOGS .Km(EOGS .K*EOPR.K) /DOPR.K+([SHCS-K*S'-lPR-K+CLGS.K"*:4lN(CLPR.K. ~ ' . Z E ~ ~ ) ) / [ ~ O P R  . K )  
I DOCS - D o m e s t i c  o i l -  G o v = r n n e n t  s u b s i d y  ( $ / R t u )  

EOCS - E n h a n c e d  o i l -  C o v ? r n ~ e n t  s u b s i d y  ( $ / B t u )  
EOPR - E n h a n c e d  o i l -  P r o j u c c i o n  r a t e  ( 3 t u l Y r )  
DOPR - D o m e s t i c  o i l -  P r o j u c c i o n  r a t e  ( 3 t u / Y r )  
StlCS - S h a l e  o i l -  C o v e r n - n e n . :  s u b s i d y  ( S / B t u )  
SNYR - S h a l e  o i l -  P r o d u c t i o n  r a t e  ( D t u l Y r )  
CLGS - C o a l  l i , q u i d s -  G o v e r n m e n t  s u b s i d y  ( $ / B t u )  
M I N  - F u n c t i o n  select in^ t ' x e  s m a l l e r  oE t w o  v a l u e s  
CLPR - C o o l  l i q u i d s -  P r o d u c t i o n  r a t e  ( B t u / Y r )  

DO~ET.K-XAX(O,(DOUWP.K-nIRP79.K)*.5O)*STEP(DODS.K,DOWETK) 
DOWETY - 2  2 0 0  

DOWET - D o m e s t i c  o i l -  H e l l h e a d  e x c e A s  p r o f i t s  t a x  ( $ / B t u )  
M A X  - F u n c t i o n  s e l e c t i n g  t h e  l a r g e r  o f  cwo v a l u e s  
DOUWP - D o m e s t i c  o i l -  U n r e g u l a t e d  w e l l h e a d  p r i c e  ( S I B t u )  
D I B P 7 9  - D o m e s t i c  i m p o r t s -  R a s e  p r i c e  I 9 7 9  ( $ f B t u )  
STEP - S t e p - s h a p e d  e x o g e n 0 u . s  i n p u t  
DODS - D o m e s t i c  o i l -  D e r e g u l a t i o n  s c i e d u l e  ( D i m e n s i o n l e s s )  
DOUETY - D o m e s t i c  o i l -  W e l l h e a d  e x c e s s  p r o f i t s  t a x  i n i t i a t i o n  y e a r  ( Y e a r )  

DIBP79.K=2.25E-6*EXP(.02*(TIME-K-1979)) 
D I R P 7 9  - D . o m e s t i c  i m p o r t s -  B a s e  p r i c e  1 9 7 9  ( $ / R t u )  
EXP - E x , o o n e n t  i a l  f u n c a  i o n  
T I Y E  - A c t u a l  t i m e  d u r i n g  s i m u l a t i o n  



D0WPPR.K-COPR.K+EOPRRK*(l-STEP(1,EOWEY)) 41090 A 
EOWEY-2200 41100 C 

nOWPPR -Domestic oil- Windfall profit production (Btu/Yr) 
COPR -Conventional oil- Production rate (Btu/Yr) 
EOPR -Enhanced oil- Production rate (Btu/Yr) 
STEP -Step-ehaped exogenous input 
EOWEY -Enhanced oil- Wellhead excess tax for enhanced recovery gear (Year) 

DOCST.R-COCST.K+EOCST.K+CLC~T.K+SH~S~.K+D~DEP.K+D~INT.K 
FOCST -Domestic oil- Cost ( $ / ~ r )  
COCST -Conventional oil- Cost ($/Yr) 
EOCST -Enhanced oil- Cost ($/Yr) 
CLCST -Coal liquide- Cost ($/Yr) 
SHCST -Shale oil- Cost ($/Yr) 
DODEP -Domestic oil- Depretiation ($/Yr) 

' DOINT -Doneetic oil- Intereet ( $ / ~ r )  

D0CA.K-DOCA.J+(DT)(DOINV.J-DOGAR-JK-DDVLI-JK) 
DOCA-2?. 6E9 

. DOCA -Domeetic oil- Crose aseete ( $ 1  
D T  -Time increment between calculations 
DOINV -Domentic oil- Investment ($/Yr) 

I DOCAR -Domestic oil- Cross aeset retirements ($/Yr) 
wl 
rC) 

DOVLI -Domestic oil- Value lose due to inflation ($/Yr) 
I 

DOCAR.Kl,-DOCA.K*DOARF.K 
DOCAR -Domeetic 641- Groan naset retirements ($/Yr) 
DOCA -Domestic oil- Crose asset8 ($1  
DOARP -Domestic oil- Asset retirement factor (PractionlYr) 

DOARF.K~(COPA.K*COARF+EOPA.K*EOARF+S~IPA.K*SHARF+CLPA~K*CLARF)/DOTA-K 
DOARF -Domestic oil- Aeeet retirement factor (Praction/Yr) 
COPA -Conventional oil- Physical aesete ( $ 1  
COARF -Conventional oil- Asset retirement factor ( F r a c t i o n / ~ r )  
EOPA -Enhanced oil- Physical assets ( $ )  
EOARF -Enhanced oil- Aeeet retirement factor (Braction/Yr) 
SllPA -Shale oil- Physical aeaets ( $ 1  
SNARP -Shale oil- Aeset retirement factor (Fraction/Yr) 
CLPA -Coal liquide- Physical aseete ( $ )  
CLARF -Con1 liquids- Asset retirement factor (Praction/Yr) 
DOPA -Domestic oil- Phyeical assets ( $ 1  

DOVLI.KL-DOCA.K*DEINP.K*(I-STEP( I ,DOPLAY 1) 
DOPLAY-2200 

DOVLI -Domestic oil- Value loss due to inflation ($/Yr) 
DOCA -Domeetic oil- Cross assets ( $ 1  
DEINF -Dotneetic economy- Inflation rate (Fraction/Yr) 
STEP -Step-shaped exogenous. input 
DOPLAY -Domestic oil- Price-level accountinu initiation year (Year) 

NOTE 



D0NA.K-DOCA. K*UOADF 
DOAD F- . 5  0 

DONA -Domestic oil- Net assets ($1 
DOCA -Domestic oil- Cross assets ( $ )  
DOADF -Domestic oil- Accumula~ted depreziation fraction (Fraction) 

DOEQ.K=DONA.K*DOEF 
DOEF- . 9  5 

DOEQ , -nomestic oil- Equity ( $ 1  
DONA -Domestic oil- Net assets ( $ )  
DOEF -nomestic oil- Equity f:rsctinn (Fraction) 

DODERT .K=DONA.K*DODF 
DODF-(30/7O)*DOEF 

DODERT -Domestic oil- Debt ( $ )  
DONA -Domestic oil- Net assets ( 5 )  
DODF -Domestic oil- Debt fraction (Fraction) 
DOEF -Domestic oil- Equity £taction (Fraction) 

D0INT.K-DOIR.K*DODEDT.K 
DOINT -Domestic oil- Interesa ( $ 1 7 ~ )  
DOIR -Domestic oil- Interest rate (~raction/lr) 
DODEBT -Domestic oil- Debt ( $ )  

DO1R.K-DOIRN+DEINF .K 
DOIRNm.025 

DOIR -Domestic oil- Intere'st rate (Faaction/Yr) 
DOIRtl -nonestic oil- Interesc rate normal (Fraction/Yr) 
DEINF -Domestic economy- Inflation rate (Fraction/Yr) 

DODRMT.K=DODEBT.K/DODL 
DODL-10 

DODRMT -Domestic oil- Deb< repayment I $ / Y ~ )  
DODEBT -Domestic oil- nebt ( j )  
DODL -Domestic oil- Debt life (Year! 

D0DEP.K-DOCA.K/DOBLC 
DOBLC- 17 

DODEP -Domestic oil- Depretiation ($:Yr) 
DOCA -Domestic oil- Cr?sa assets ( $ 5  
DOBLC -Domestic oil- Book life of capltal (Year) 

NOTE 



DOIF.K=DOtiI.K-DODIV.R+DODEP.K-DOD?tlT.K 
DOIF -Domestic oil- Interial funds ($/Yr) 
DONI -Domestic oil- Net i ~ c o m e  ($/Yr) 
DODIV -Domestic oil- Dividends . ($/Yr) 
DODEP -Domestic oil- Depreciation ($/Yr) 
DODRMT -Domestic oil- Debt repayment ($/Yr) 

DODIV.K-TAB111.(DODPOT.DOROI.K/DOROIN.K..8.2,~~)*DONI~C 
DODPOT-.6/.5/.35/.25 

DODIV -Domestic oil- Dividends ($/Yr) 
TABllL -Tabular rela tionship 
DODPOT -Pomestlc oil- Dividend payout table (Table) 
DOROI -Domestic oil- Returr on investment (Fraction/~r) 
DOROIN -Domestic oil- Returc on investment normal (FractionIYr) 
DONI -Domestic oil- Net income ($/Yr) 

DOR0I.R-(DONI.K+DOINT.K)/(DOEQ.K+WDEFJT.K) 
DOROI -Domestic oil- Return on investment (Praction!Yr) 
DON1 -Domestic oil- Net income ($/Yr) 
DOINT -Domestic oil- Interest ($/Yr) 
DOEQ -Domestic oil- Equity ( $ )  
DODERT -Domestic oil- Debt d $ )  

DOROIN.K=DOROIR+SMOOTH(DEINF-K,DOE%T) 
DOROIR= .08 
DOEAT-5 

DOROIN -Domestic oil- Return on investment normal (FractionlYr) 
DOROIR -Domestic oil- Return on investment real (FractionIYr) 
SEtOOTlI -First order informat Ion delay 
DEINF -Domestic economy- Inzlation rate (Fracrion/Yr) 
DOEAT -Domestic oil- E c o n o m ~ c  averaging time [Year) 

DOROXX .K=StlOOTll(DOROI .K/DOROIN.K ,IlOEAT) 
DOROIX -Domestic oil- Return on investment index (Dimensionless) 
SHOOTH -First order information delay 
DOROI -Domestic oil- Return on investment (Fraction/Yr) 
DOROIN -Domestic oil- Return on investment normal (Fraction/Yr) 
DOEAT -Domestic oil- Economjc averaging time (Year) 

NOTE 



NOTE 

D0FA.K-DOIF.K+DOEFA.K 
DOFA . - n o r n e e t i c  o i l -  Funde a v a i l a b l e  ( $ / Y r )  
DOIF - D o m e e t i c  o i l -  I n a e r n a l  f u n d e  ( $ / Y r )  
DOEFA - D o m e s t i c  o i l -  E x t e r n a l  f u n d e  n v a i l a b l c  ( $ / Y r )  

D0EFA.K-DOCA.K*DOCR.K 
DOEFA -Dotnee t l c  o i l -  E x t e r n a l  f u n d e  a v a i l a b l e  ($/Y r )  
DOCA - D o m e e t l c  o i l -  C r o e e  , a s s e t s  ( $ )  
DOCR - D o m e s t i c  o i l -  C r o v t h  r a t e  ( ~ r a c t i o n / l  r )  

DOCR-K-TADlIL(DOCRT,DOROIX.K. -6.3.6, - 3 )  
noc~T~0/.o2/.04/.06/.o8/.1/~11/.13/.14:~14.5/.15 

DOCR - D o m e s t i c  o i l -  Gnowth r a t e  ( ~ r a c t i o n / ~ r )  
TABllL - T a b u l a r  r e l a t i o m e h l p  
DOGRT -Dotnee t ic  o i l -  G r o v t h  r a t e  t a b l e  ( T a b l e )  
DOROIX - D o m e s t i c  o i l -  R e t u r n  on  L n v e e t m e n t  i n d e x  ( ~ i n e n e i o n l e e e )  

NOTE 

DOFN . K-PIAX ( 0  
DOFCEN--8 

DOFN ' 

M A X  
DOFPA 
DOPA 
DOF UC 
DOAFCT 
DOARF 
DOFCEN 

o i l -  Ponds  n e e d e d  ( $ / Y r )  
s e l e c t t n g  t h e  l a r ~ e r  o f  two v a l u e e  
o i l -  F ~ t u ~ e  p h y s i c a l  a e e e t s  ( $ 1  
o i l -  P h y e l c a l  a e e e t s  ' ( $ 1  
o i l -  P P a n t e  u n d e r  c o n s t r u c t i o n  ($1  
o i l -  A v e r e g e  f a c i l l t y  c o n s t r u c t i o n  t i m e  ( Y e a r )  
o i l -  A s e e t  r e t t ' r e m e n t  f a c t o r  ( ~ r a c t i o n / T r )  
o i l -  P i c a c t i o n  t o  c a p i t a l  e x p e n d i t u r e e  n o r m a l  ( F r s c t A o n )  

I 

D0FpA.K-DONPA.K*EXP{DONPA.K/~SPA-K-1) 
DOPPA, - D o m e s t i c  o i l -  F u t u r e  p h y e i c e l  a s s e t s  ( $ )  
DONPA -Dontee t ic  o i l -  Normal  p h y s i c a l  a e e e t s  ($1  
EXP - E x p o n e n t i a l  E u n c t l a n  
DOSPA - D o m e s t i c  o i l -  Smoothed  p h y a i c a l  a e e e t s  ( $ )  

D O N P A - K ~ D o C D . K / D O C U . F F * D O C C C K  
DOCUFF-. 78  

DONPA -Dotnee t ic  o i l -  F o r m a l  p h ? e i e s l  n e e e t e  ( $ 1  
DOCD -Dotnee t ic  o i l -  C r o e e  demand ( ~ t u / Y r )  
DOCUFF - D o m e e t l c  o i l -  C a p ~ c i t y  u t i l i z a t i o n  f a c t o r  f o r  f o r c a e t i n g  ( ~ r a c t i o n )  
DOCC - D o m e e t i c  o i l -  C a p i t a l  c o a t  ( $ / ( ~ t u / Y r ) )  

D0SPA.K-DOSPA.J+(DT)(DONPA.J-DOSPA.J)/DO!.FCr.J 
DOSPA-DOSPAI 
DDSPAI-22.7E9 

DOSPA -Dotnee t ic  o i l -  Smnothcd  p h y s i c n l  a e a e t e  ( $ 1  
DT - T i n e  i n c r e m e n t  b e t w e e n  c a l o u l a t i o n e  
DONPA - D o m e s t i c  o i l -  .4ormal p h y s i c a l  o s e e t e  ( $ 1  
DOAFCT -Domeat i c  o i l -  L v c t a g e  f a c i l i t y  c o n e t r u c  t i o n  t i m e  ( Y e a r )  
DOSPAI - D o m e s t i c  o i l -  Smoothed p h y e i c . a l  a s e e t e  i n i t i a l  ( $ )  



D0CC.K-DOPA.K/DOPC.K 
DOCC - D o n e e t i c  o i l -  C a p i t a l  c o a t  ( $ / ( ~ t u / ~ r ) )  
DOPA -Domestic o i l -  P h y s i c a l  a s s e t s  ( $ 1  
DOPC - D o m e s t i c  o i l -  P r o d u c t i o n  c a p a c i t y  ( 0 t u i ~ r )  

DOPA.,K-COPA.#+EOPA.K+SHPA.K+CLPA-K 
DOPA - D o m e s t i c  o i l -  P h y e i c a l  a a a e t e  ( $ 1  
COPA - C o n v e n t i o n a l  o i l -  P h y e i c a l  a e s e t e  ( $ )  
EOPA - E n h a n c e d  o i l -  P h y e i c a l  a s s e t s  ( $ )  
SllPA . - S h a l e  o i l -  P h y s i c a l  a a a e t e  ( $ 1  
CLFA - C o a l  l i q u i d e -  P h y s i c a l  r a e e t a  ($1 ,  

DOPUC-K-COPUC.K+EOPUC.K+CLPUC.K+SIlPUC.K 
DOPUC - D o m e e t i c  o i l -  P l e n t e  u n d e r  c o n e t r u c t i o n  ( $ 1  1 
C O P U C  - C o n v e n t , i o n a l  o i l -  P l n n t e  u n d e r  c o n s t r u c t i o n  ( $ 1  
EOPUC - E n h a n c e d  o i l -  P l a n t s  u n d e r  c o n e t r u c t i o n  ( $ 1  
CLPUC - C o a l  l i q u i d e -  P l a n t e  u n d e r  c o n e t r u c t . i o n  ( $ 1  
SHPUC - S h a l e  o i l -  P l a n t s  u n d e t  c o n e t r u c t i o n  ( 9 )  

DOAFCT.K-(COFCR.JK*COFC~+~OFCR.JK*EOFCT+SIIFCR.JK*SHFCT.K+CLPCR.JK*CLFCT.K)/DONPC.K 
DOAFCT - D o m e s t i c  o i l -  A v e r a j i e  f a c i l i t y  c o n e t r u c t i o n  t i m e  ( Y e a r )  
COFCR - C o n v e n t i o n a l  o i l -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
COFCT - C o n v e n t i o n a l  o i l -  F a c i l i t y  c o n e t r u c t i o n  t l m e  ( Y e a r )  
EOFCR - E n h a n c e d  o i l -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
EOFCT - E n h a n c e d  o i l -  F a c i l i t y  c o n s t r u c t i o n  t i m e  ( Y e a r )  
SMFCR - S h a l e  o i l -  F a c i 1 , i t y  c o m a l e t i o n  r a t e  ( $ / Y I )  
SllFCT - S h a l e  o i l -  F a c i l i t y .  c o n e  t r u c t  i o n  t i m e  ( Y e a r )  
CLFCR - C o a l  l i q u i d $ ,  F a c i l i t y  c o m p l e t i o n  r a t e  ( S / Y r )  
CLFCT - C o a l  l i q u i d s -  F a c i l i t y  c o n e t r u c t i o n  t i m e  ( Y e a r )  
DONKC -Donee  t i c  o i l -  New p l a n t e  c o m p l e t e d  ( $ / Y  r )  

DOWPC .K-COFCR. JK+EOFCR. JK+SIfFCR. JK+CLFCR. JK  
DOHPC - D o m e e t i c  o i l -  New p l a n t e  c o m p l e t e d  ($/Yr:l  
COFCR - C o n v e n t i o n a l  o i l -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
EOFCl - E n h a n c e d  o i l -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
SRFCR - S h a l e  o i l -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
CLFCR - C o a l  l i q u i d s -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  

D0INV.K-HAX(O.HIN(DOFA.K.DOPN.K)*DOFCE.K) 
DOINV-3E9 

DOIttV . - D o m e s t i c  o i l -  I n v e e t m e n t  ( $ / Y r )  
H A X  - F u n c t i o n  s e l e c t i n g  t h e  l a r b e r  o f  t w o  v a l u e s  
).I I N - F u n c t i o n  s e l e c t i n g  t h e  s m a l l e r  o f  two  v a l u e e  
DOFA - D o m e s t i c  o i l -  F u n d e  a v a i l a b l e  ( $ / Y r )  
DOFtt -Domes t i c  o i l -  F u n d s  n e e d e d  ($ /Y  r )  
DOFCE - D o m e s t i c  o i l -  F r a c t i o n  t o  c a p i t a l  e x p e n d i t u r e e  ( F r a c t i o n )  

DOFCE.K~TAR~IL(DOFCET,DOROIX.K.. 3 . 1 . 5 ,  - 3 )  . 
D O ~ C E T m O / . 5 / . 7 5 / . 8 s / . 9 3  

DOFCE - n o r n e e t i c  o i l -  F r a c t i o n  t o  c a p i t a l  e x p e n d i t u r e e  ( F r a c t i o n )  
TABllL - T a b u l a r  r e l a t  i o n e l l i p  
DOFCET - n o r n e e t i c  o i l -  F r a c t i o n  t o  c a p i t a l  e x p e n d i t u r e s  t a b l e  ( T a b l e )  
DOROIX - D o m e s t i c  o i l -  R e t u r n  o n  i n v e e t m e n t  i n d e x  ( D i m e n s l o n l e e s )  
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CO1NV.KL-DOINV.!C*(COAW.K/DOAW.K) 
COINV-3E9 

COINV -Conventional oil- Investment [$/Yr) 
DOINV -Domestic oil- Investment ($/Y:) 
COAW -Conventional oil- Allocation weight (Dimensionleas) 
DOAW -Domes tic oil- Allocation weigh< (Dimensionless) 

COAW .K=(COHCST.K*IE6) ^DOWF' 
DOISF--I 0 

COAW -Conventional oil- Allocation weight (Dimensionless) 
COMCST -Conventional oil- Marginal cos: (SIBtu) 

I 
cm DOVF -Domestic oil- Weigh tina factor (Dimensionless.) 
e 
I 

COHCST.K=NDCCR*COSCC.K+COOHC.K+DOWETTK 
NOCCR-.I51 

COnCST -Conventional oil- Marginal cosc (SIBtu) 
NOCCR -Natural oil- Capital charge rate (Fraction/Yr) 
COSCC -Conventional oil- Specific capital cost ($/(~tu/kr)) 
COOPIC -Conventional oil- Operating and maintenance <06H> cost ($/Btu) 
DOUET -Domestic oil- Wellhead excess profits tax ($lBtu) 



C0SCC.K-COCC.K*COSCH.K/DOCUFN 
COSCC - C o n v e n t i o n a l  o i  1- S p e c < €  i c  c a p i t a l  c o s t  ( $ 1  ( B t u I Y r ) )  
COCC - C o n v e n t i o n a l  o i l -  C a p i  : a 1  c o e  t ( $ / ( B t u l Y r ) )  
COSCtl - C o n v e n t i o n a l  o i l -  S e c o n d a r y  c o n s t r a i n t  m u l t i p l i e r  ( F i m e n s i o n l e s a )  
DOCUFN - D o m e s t i c  o i l -  C a p a c i t y  t ~ t i l i t a t i o n  f a c t o r  no rma l .  ( F r a c t i o n )  

C0SCH.K-TARHL(DOSCMT,COCRRK,.04,.20,.04) 
COSCM - C o n v e n t i o n n l  o i l -  S c c n m d e r y  c o n s t r a i n t  m u l t i p l i e r  ( D i m e n s i o n l e s s )  
TABllL - T a b u l a r  r e l a  t i o n s h i p  
DOSCMT -Domes t i c  o i l -  S e c o n d a r y  c o n s t r a i n t  m u l t  i p l i e ' r  t a b l e  ( T a b l e )  
COCR L ~ o n v e n t i o n n l  o i l -  G r o w t h  r a t e  ( ~ r a c t i o n l ~ r )  

C0CR.K-(COACR.KlSNOOTH(COAGR.K,DOTCR:-1)lDOTCR 
DOTCR-2 

COCR - C o n v e n t i o n a l  o i l -  C r o u l h  r a t e  ( F r a c t l o n I Y r )  
COACR - C o n v e n t i o n a l  o i l -  A e a e t s  f o r  g r o w t h  r a t e  ( $ )  
SMOOTH - F i r s t  o r d e r  i n  f o r m a t i o r  d e l a y  
DOTGR - n o m e a t i c  o i l -  Time f o r  g r o w t h  r a t e  ( Y e a r ]  

COACR.Y,~HAX(DOPAHI,COPA.K+CnPIIC.K) 
COACR . - C o n v e n t i o n a l  0 1 1 -  A s s e t s  f o r  g r o w t l ~  r a t e  ( $ )  
!IAX - F ~ ~ n c t i o n  e e l c c t i n g  t h e  l a r ~ e r  of  t w o  v a l u e s  
I)OPAl.II - D o m e s t i c  o i ' l -  P h y s i c n l  a s s e t s  of  a  m a t u r e  i n d u s t r y  ( $ 1  
COPA - C o n v e n t i o n a l  o i l -  P h y s d c a l  a a a e t a  ( 5 )  
COPUC - C o n v e n t i o n n l  o i l -  P l a n t a  u n d e r  c o n s t r 1 1 c t 1 c . n  ( $ )  

I * NOTE 
Cn 
I 



EOINV . S L - D O I N V . K * ( E O A G l . K / D O A I I  .K)  
EOINV-0 

EOINV - ~ n h a n c e d  o i l -  I n v e s t n e n t  ( $ / Y r )  
DOINV - D o m e s t i c  o i l -  I n v e s t n e n t  ( $ / Y r )  
EOAIJ - E n h a n c e d  o i l -  A l l o c a r i o n  w e i g h t  ( D i m e n s i o n l e s s )  
DOAW -Domes  t i c  o i l -  A l l o c a r i o n  w e i g h t  ( D i m e n s i o n l e s s )  

E0AW.K-(EOSP.K*IE6)-DOWF*STEP(i.I!OCY) 
EOCY=1980 

EOAW - E n h a n c e d  o i l -  A l 1 o c n : i o n  w e i g h t  ( D i m e n a i o n l e s a )  
EOSP - E n h a n c e d  o i l -  S u p p o c c  p r i c e  ( $ / 3 t u )  
nOHF - D o m e s t i c  o i l -  N e i g h t i n u  f a c t o r  ( D i m e n s i o n l e s s )  
STEP - S t e p - s h a p e d  e x o g e n o u s  i n p u t  
EOCY - E n h a n c e d  o i l -  C o m m e r c i a l i z a t i o n  y e a r  ( Y e a r )  

E0SP.K-E0HCST.K-EOCS .K 
EOSP - E n h a n c e d  o i l -  S u p p o r e  p r i c e  ( $ / 3 t u )  
EOtlCST - E n h a n c e d  o i l -  M a r g i n a l  c o s t  ( $ / 3 t u )  
EOCS - E n h a n c e d  o i l -  G o v e r n m e n t  s u b s i d y  ( $ / B t u )  

EOMCST.K=(EOCCH+EOECR . K )  *EOSCC.K+EOO?IC.K+DOWET.K* ( I - S T E P (  1  ,EOWEY)) 
E O C C R = . l S l  

EOMCST - E n h a n c e d  o i l -  M a r g i n a l  c o s t  ( $ / 3 t u )  
EOCCR - E n h a n c e d  o i l -  C a p i t a l  c h a r ~ e  r a t :  ( ~ r s c t i o n / ~ r )  
EOECR - E n h a n c e d  o i l -  E x c e s s  k h n r g e  d u e  :o r i s k  ( F r a c t i o n / Y r )  
EOSCC - E n h a n c e d  o i l -  S p e c i f i c  c a p i t a l  c o s t  ( S / ( ~ t u / ~ r ) )  
E0014C - E n h a n c e d  o i l -  O p e r a t i n g  a n d  m a i n c e n a n c e  <OLM> c o s t  ( $ / ~ t u )  
DOWET -Domes t i c  o i l -  W e l l h e a d  e x c e s s  p r J f  i t s  t a x  ( $ / B t u )  
STEP - S t e p - s h a p e d  e x o g e n o u o  i n p u t  
EOWEY - E n h a n c e d  o i l -  W e l l h e a d  e x c e s s  t a x  f o r  e n h a n c e d  r e c o v e r y  y e a r  ( Y e a r )  

I!OECR.K~EOCCRR*(~-STEP(~,EOLCY))*MAX(O,(DOPAMI-EOPA~K)/DOPAMI~ 
EOCCRR-.022 
EOLCY-2200 

EOECR - E n h a n c e d  o i l -  E x c e ' s s  c h a r g e  d u e  i o  r i s k  ( F r a c t i o n / Y r )  
EOCCRR - E n h a n c e d  o i l -  C a p i t a l  c h a r g e  d u e  t o  r i s k  ( F r a c t i o n / Y r )  
STEP - . S t e p - s h a p e d  e x o g e n o u s  i n p u t  
EOLCY - E n h a n c e d  o i l -  L o a n  g u a r a n t e e  i n i r i a t i o n  y e a r  ( Y e a r )  
M A X  ' - F u n c t i o n  s e l e c t i n a  t b e  l a r g e r  o f  t w o  v a l u e s  
DOPAMI - D o m e s t i c  o i l -  P h y e i c a l  a s s e t a  o f  a  m a t u r e  i n d u s t r y  ( $ )  
EOPA - E n h a n c e d  o i l -  P h y s i c a l  a a s c t s  ( 5 )  



EOSCC. K=EOCC.K*lZOSCFI.K/DOCUFN 
EOSCC, - E n h a n c e d  o i l -  S p e c i f i , c  c a p i t a l  c o s t  ( $ / ( ~ t u / ~ r ) )  
EOCC - E n h a n c e d  o i l -  C a p i t a l  c o s t  i $ / ( ~ t u / ~ r ) ) ,  . 
EOSCM - E n h a n c e d  o i l -  S e c o n d a r y  c o n s t r a i n t  m u l t i p l i e r  . ( D i m e n s i o n l e s s )  
DOCVFN - n o n e s t i c  o i l -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  n o r m a l  ( F r a c t i o n )  

EOSCFl .K=TABAL(DOSCblT,EOCR.K, . 0 4 , .  20, - 0 4 )  
EOSCti - E n h a n c e d  o i l -  S e c o n d a ~ y  c o n s t r a i n t  m u l t i p l i e r  ( D i m e n s i o n l e s s )  
TABIIL - T a b u l a r  r e l a t i o n s h i p  
DOSCMT - D o m e s t i c  o i l -  S e c o n d a r y  c o n s t r a i n t  m u l t i p l i e r  t a b l e  ( T a b l e )  
EOCR - E n h a n c e d  o i l -  G r o w t h  r a t e  ( F r a c t i o n / Y r )  

EOCR.K= (EOACR.K/S!4oOTII(EOACR .K,DOTGR)-I )  IDOTCR 
EOCR - E n h a n c e d  o i l -  C r o w t h  r a t e  ( F r a c t i o n / Y r )  
EOACR - E n h a n c e d  o i l -  A s s e t s  f o r  g r o w t h  r a t e  ( $ )  
SMOOTH - F i r s t  o r d e r  i n f o r m a t i o n  d e l a y  
DOTCR - D o m e s t i c  o i l -  T i m e  ,foil. g r o w t h  r a t e  ( Y e a r )  

E0ACR.K-HAX(DOPAMI,EOPA.K+EOPUC.K) 
EOACR - E n h a n c e d  o i l -  A s s e t s  f o r  s r o w t h  r a t e  ( $ )  
!.I A X  - F u n c t i o n  s e l e c t i n g  t h e  l a r g e r  o f  t w o  v a l u e s  
DOPAMI - D o m e s t i c  o i l -  P h y s i c a l  a s e e t s  o f  a  m a t u r e  i n d u s t r y  ( $ )  
EOPA - E n h a n c e d  o i l -  P h y s i c a l  a s s e t s  ( $ )  
EOPUC - E n h a n c e d  o i l -  P l a n t s u n d e r  c o n s t r u c t i o n  ( $ )  ' 

E0GS.K-STEP(MAX(0,EOMCST.K-DOWP.K).EOPSY) 
EOPSY-2200 

E06S - E n h a n c e d  o i l -  G o v e r n m e n t  s u b s i d y  ( $ / B t u )  
STEP - S t e p - s h a p e d  e x o g e n o u s  i n p u t  
M A X  - F u n c t i o n  s e l e c t i n g  t h e  l a r g e r  o f  t w o  v a l u e s  
EOHCST - E n h a n c e d  o i l -  M a r g i n a l  c o s t  ( S I B t u )  
DOUP - D o m e s t i c  o i l -  U e l l h e o d  p r i c e  ( $ / B t u )  
EOPSY - E n h a n c e d  o i l -  P r i c e - s u p p o r t  i n i t i a t i o n  y e a r  ( Y e a r )  

NOTE 



CLINV.KL~DOINV . K *  (CLAU.K/DOAl,IIK) 
CI. IHV-0 

CLINV -Teal 1 i q u i d ~ -  I n v e s t m e n t  ( $ / Y r l  
DOINV - D o n e n t i c  o i l -  I n v e s t m e n t  ( $ / Y r ]  
CLAr! - C o n 1  l i q u i d s -  A l l o c a t i o n  v e i ~ h t  ( D i m e n s i o n l e a s )  
DOAl!  dome^ t i c  o i l -  A l l o c a t i o n  w e i g h t  ( D i m e n s i o n l e s s )  

C1.AU.K-(CLSP-K* lE6)-DO\JF*STEP( I  .CLCY) 
CLCY-I901  

CLAW - C o a l  l i q u i d s -  A l l o c a t i o n  w e i g h t  ( D i m e n s i o n l e s s )  
CLSP - C o a l  l i q u i d s -  S u p p o r t  p r i c e  ( $ , ' n t c ~ )  
DOWP - D o m e n t i c  o i l -  W e f p ; h t i n ~  f a c t o r  ( n i m e n e i n n ~ e s s )  
STEP - S t e p - s h ~ p e d  exogenous i n p u t  
CLCY -Coal .  l i q u i d e -  C o m m e r c i a l i z a t i o n  y e a r  ( Y e a r )  

CLSP-K-C1.WCST.K-CLIP(O.CLCS.K,CLAMS.K,CLDMS) 
CLnMS-3.QE15 

CLSP - C o a l  l i q u i d s -  S u p p o r t  p r i c e  ( $ : B t u )  
CLMCST - C o a l  l i q u i d s -  H a r ~ i n a l  c o s t  ( S i B t u )  
C L I P  - F u n c t i o n  s v i t c h e d  d u r i n g  t h e  r u n  
CLCS - C o n 1  l i q u i d s -  G o - t e r n n e n t  s u b s  i d g  { S / B t u )  
CLAMS - C o a l  l i q u i d s -  A c t u a l  m a r k e t  s h a r e  ( P r a c t  i o n )  
CLDMS - C o ~ 1  l i q u i d s -  D e s i r e d  m a r k e t  s h a r e  ( P r a c t l o n )  

Cl,MCST.K~(SOCCR+CLECR.K+CLEI11CcK)*CLSCC.K+CLOHC+CLFCST.K 
I C1.WCST - C o n 1  l i q u i d s -  M a r g i n a l  c o s t  ( $ : R ~ I I )  ' 

m 
00 

SOCCR - S y n t h e t i c  o i l -  C a p i t a l  c h a r g e  r a t e  ( P r e c t i o n / Y r )  
I CLECR - C o a l  l i q u i t l s -  E x c e s s  c h a r g e  d u e  t o ,  r i s k  ( V r a c t i o n / Y r )  

C L l I D C  -Con1 l i q u i d s -  E x c e s s  c h a r ~ e  d u e  t o  i n t e r e s t  u n d e r  c o n s t .  C V r m c t i o n / Y r )  
CLSCC - C o a l  l i q u i d s -  S p e c i f i c  c a p i t a l  c o s t  ( $ / ( B t u / Y r ) )  
CLOHC - C o n 1  l i q u i d s -  O p e r a t i n g  a n d  m a i n t e n a n c e  tO&W> c o ~ t  ( $ / B t u )  
CLFCST -Coa  1 l i q u ? d s -  F e e d s t o c k  c o s t  ( S I R Q U )  

CLECR.K-SOCCRR* (1-STI.:P(l ,CLLCY) )*NAX(0,  ( D O P A b l l - C L P A . K ) / D O P A M I )  
CLLCY-2200 

CLECR - C o o l  l i q u l d s -  E x c e s s  c h a r g e  d u e  t o  r i s k  ( P r a c t i o n / Y c )  
SOCCRR - S y n t h e t i c  o i l -  C a p i t a l  c h a r g e  d u e  t o  r i e k  ( P r a c t i o n l Y r )  
STEP - S t e p - s h a p e d  e x o g e n o u s  i n p u t  
CLLCY - C o a l  l i q ~ ~ i d e -  L o a n  p . t l a r a n t e e  i n - t i n t i o n  y e a r  ( Y e a r )  
HA X - F u n c t i o n  s e l e c t i n g  t h e  l s r g e r  o f  t w o  v a l u e s  
DDPANI - D o m e s t i c  o i l -  P h y s i c n l  a s s e t s  o f  a  m a t u r e  i n d v ~ t r y  ( $ )  
CLPA - C o a l  l i q u i d s -  P h y s i c a l  a s s e t s  i$) 

CLE1nC.K-SnCCRC*(l-STEP(1,CLCDCY)) 
CLEIDC - C o n 1  l i q u i d s -  E x c e s s  c h a r g e  d u e  t o  i n t e r e s t  u n d e r  c o n s t .  ( F r a c t i n n / Y r )  
SOCCRC - S y n t h e t i c  o i l -  C a p i t n l  c h a r g e  d u e  t o  i n t e r e s t  u n d e r  c o n s t .  ( I r a c t i o n / Y r )  
STEP - S t e p - e h a p e d  e x o R e n o u a  i n p u t  
CLCDCY - C o a l  l i q u i d s -  C o n s t r u c t  i o n  d e l a y  c h a n g e  y e n r  ( Y e a r )  



CLSCC.K-CLCC.K*CI.SCFI.K/nOClJFP 
CI.SCC - C o a l  l i q u f d a -  S p e c i f . i c  c n p i t a l  c o s t  ( $ / ( B t u / Y r ) )  ' 

CLCC - C o a l  l i q u i d s -  C a p i t n l  c o s t  ( $ / ( R t u / Y r ) )  
CI.SCM - C o g 1  l i q u i d s -  S e c o n d n r y  c o n s t r a i n t  m u l t i p l i e r  i D i m e n s i o n l e s a )  
POCIIFP - D o m e s t i c  o i l -  C a p n c i t y  u t i l i z a t i o n  f a c t o r  f o r  p l a n n i n p ,  ( F r a c t i o n )  

CLSCM.K-TA~llL(DOSCHT,CLCR.K,.04..20..04) 
CI.SCl1 - C o n 1  l i q ~ ~ l d s -  S e c o n d a r y  c o n s t r n i n t  m u l t i p l i e r  < D i m e n s i o n l e s s )  
TABI11. - T a b t ~ l n r  r e l a t i o n s h i p  
DOSCHT - D o m e s t i c  o i l -  S e c o n d a r y  c o n s t r a i n t  m l l l t i p l i e r  t a b l e  ( T a b l e )  
CLCR - C o a l  l i q u i d a -  G r o w t h  r a t e  ( F r o c t i o n I Y r )  

C L C R . K - ( ~ 1 . - A C R  . K / S E I O ~ T I I ( C L A C R .  K . D ~ T C R ) - 1 ' )  /DOTCR 
CLCR - C o n 1  l i q u i d s -  C r n w t h  r a t e  ( F r a c t i o n / Y r )  
CLACR - C o a l  l i q u i d s -  A a a e t s  f o r  ~ r o w t h  r a t e  ( $ )  
St400Tll - F i r s t  o r d e r  i n f  o r n a t i o n  d e l a y  
DOTCR -Domestic o i l -  T i m e  f o r  g r o w t l ~  r a t e  ( Y e a r )  

CLACR .K-ElAX(D0PAEII .CLI'A .K+CI.PUC. K )  
CLACR - C o a l  l i q 1 1 1 d s -  A s s e t s  f o r  g r o w t h  r a t e  ( 5 )  
IIAX - F u n c t i o n  e e l e c t i n ~  t h e  l a r g e r  o f  t v o  v a l u e s  
DOPANI - D o m e s t i c  o i l -  P h y s i c a l  n s e e t a  o f  a  m a t u r e  i n d u e z r y  ( $ !  
CLPA - C o a l  l i q u i d s -  P h y s i c a l  a a s e t . s  ( 5 )  
C1.PlIC - C o a l  l i q u i d s -  P l a n t a  u n d e r  c o n s t r u c t i o n  ( 5 )  

CLC~.K-STEP(HAX(O.CLSCST.K-~OIIF.K).CLPSY)*(CI,IP~~,O,DIIHD.K,~EI~~) 
CLPSY-22n0 

CI.CS - C o n 1  l i q u i d s -  Government s u b s i d y  ( $ / B t u )  
STEP - S t e p - s  h a p e d  e x o p , c n o u s  i n p u t  
El A X  - F u n c t i o n  a e l e c t i n ~  t h e  l a r g e r  o f  t w o  v s l u e e  
CI.SCST - C o a l  l i q u i d s -  S u p p o r t  C 0 6 t  ( $ / n t u )  
DOWP - D o m e s t i c  o i l -  W e l l h e a d  p r i c e  ( S I B t u )  
CLPSY - C o a l  l i q u i d s -  P r i c e - 8 1 1 p p o r t  i n i t i a t i o n  g e a r  ( Y e a r )  
C L I P  - F u n c t i o n  s w i t c h e d  d l ~ r i n p ,  t h e  r u n  
PITHD - 0 o r n e s t i c  i m p o r t s -  I m p o r t  d e m a n d  ( B t u / Y r )  

CLSCST.K-(SOCCR+CLECR.R+CLEIDC.K)*(CLCC.K/DOCUFP)+CLOMC+CLFCSt.K 
. CLSCST - C o a l  l i q u i d s -  S u p p o r t  c o a t  ( $ / R t u )  

SOCCR - S y n t h e t i c  o i l -  C a p i t a l  c h a r g e  r a t e  ( F r a c t f o n / Y r )  
CLCCR - C o n 1  l i q u i d s -  E x c e s s  c h n r p e  d u e  t o  r i a k  ( F r a c t i o n / Y r )  
CLElDC -Con1  l i q u i d s -  E x c e s s  c h a r g e  d u e  t o  i n t e r e s t  u n d e r  c o n a t .  ( F r e c t i o n / Y r )  
CLCC - C o a l  I i q ~ ~ i d s -  C a p i t s l  c o s t  ( S / ( R t u / Y r ) )  
DOCUFP - D o m e s t i c  o i l -  C n p n c i t y  u t i l i z a t i o n  f e c t o r  f o r  p l a n n i n g  ( F r a c t i o n )  
CLOHC . - C o a l  l i q ~ ~ i d a -  O p e r a t i o r .  a n d  m a i n t e n a n c e  tObH> c o a t  ( $ / B t u )  
CLFCST - C o a l  l i q u i d s -  F e e d s t o c k  c o m t  ( $ / R t u )  

CLANS .K-( (CLI'A .K+CLPllC.K) /CLCC .K)  
CLAMS - C o o l  1 i q 1 1 i d s -  A c t u a l  m a r k e t  s h a r e  ( F r a c t i o n )  
CLPA . - C o a l  l i q u i d s -  P h y s i c n l  a s s e t s  ( 5 )  
CLPUC - C a a l  l i q u i d s -  P l a n t s  u n d e r  c o n a  t r u c t i o n  ( 5 )  
CLCC - C o a l  l i q u i d s -  C a p i t a l  c o s t  ( S / ( R t u / Y r ) )  

NOTE 
l iOCCRe.146 
SOCCRR-. 07R 
SOCCRC-.013 
n o s c ~ r - 1 / 1 / 1 . 5 / 2 . 1 / 3 . 0  
DOPAHI-12.5P9 

SOCCR - S y n t t i c t i c  n i l -  C a p f t a l  c h n r j i e  r a t e  ( F r a c t i o n / Y r . )  
SOCCRR - S y n t h e t i c  o i l -  C a p i t n l  c h n r K e  d u e  t o  r i s k  ( F r a c t i o n l Y r )  

. SOCCRC - S y n t h e t i c  o i l -  C a p i t n l  c h n r ~ e  d u e  t o  i n t e r e s t  u n d e r  c o n s t .  ( F r a c t i o n / Y r )  
DOSCHT - D o m e s t i c  o i l -  S e c o n f l n r y  constraint m r a l t i p l i e r  t a h l e  ( T a h l e )  
DOI'AIIT - D o m e s t i c  o i l -  P h y s i c a l  a s s e t s  of. a m a t u r e  i n d l t r o t r y  ( $ )  



StI1NV.KL-DOINV.K*(SHAW.K/DOAW.K) 
SHINV-0 

SHINV - S h a l e  o i l -  I n v e s t m e n t  ( $ / Y  r )  
DOINV - D o m e s t i c  o i l -  I n v e s t m e n t  
SDAU - S h a l e  o i l -  A l l o c a t i o n  w e i g h t  ( D i m e n s i o n l e s s )  
DOAW - D o m e s t i c  o i l -  A l l o c a t i o n  w e i g h t  (Dimensionless) 

.- 

SHAW.K-(SIISP.K*IE6)-DOWF*S11IMWC.K*STEP(l,SllCY) 
StlCY-1981 

SHAM - S h a l e  o i l -  A l l o c a t i o n  w e i g h t  ( D i m e n a i o n l e s n )  
SllSP - S h a l e  o i l -  S u p p o r t  p r i c e  ( $ / B t u : l  
DOWF - D o m e s t i c  o i l -  W e i g h t i n g  f a c t o r  C D i m e n s i o n l e e s )  
SHIMUC - S h a l e  o i l -  I n v e s t m e n t  m u l t i p l i e r  f r o m  w a t e r  c o n s t r a i n t  ( D i m e n s i o n l e s s )  
STEP - S t e p - s h a p e d  e x o g e n o u s  i n p u t  
SllCY - S h a l e  o i l -  C o m m e r c i a l i z a t i o n  y e a r  ( Y e a r )  

SHSP.K-S1iHCST.K-SIICS .K-SHNTC .K 
SllSP - S h a l e  o i l -  S u p p o r t  p r i c e  ( $ / B t u l  
SHMCST - S h a l e  o i l -  M a r g i n a l  c o a t  ( $ / B t u )  
SllGS - S h a l e  o i l -  . G o v e r n m e n t  s u b s i d y  ( S / D t u )  
SllNTC - S h a l e  o i l -  N e a s  t a x  c r e d i t  ( $ / R t u ) .  

SHMCST .K=(SOCCR+SIIECR.K+SHEIDC.K)*SIISCC.K+SIIOMC.K 
SHMCST - S h a l e  o i l -  M a r g i n a l  c o s t  ( $ / R t u T  
SOCCR - S y n t h e t i c  o i l -  C a p i t a ' l  c h a r 8 . e  r a t e  ( F r a c t i o n / Y r )  
SllECR - S h a l e  o i l -  E x c e s s  c h a r g e  d u e  t.0 r i s k  ( P r a c t F o n f Y r )  
SllEIDC - S h a l e  o i l -  E x c e a s  c h a r a e  d u e  to  F n t e r e a t  u n d e r  c o n q t .  ( F r a c t i o n / Y r )  
SllSCC - S h a l e  o i l -  S p e c i f i c  c a p i t a l  c o a t  ( S / ( B t u / P r ) )  . 
SHOt4C - S h a l e  o i l -  O p e r a t i n g  a n d  m a i n t e n a n c e  <OhH> c o s t  ( $ / B t u )  

S ~ E C R . K = ~ O C C R R *  ( I - S T E P (  1 , S I I L C Y ) ) * M A X ( ~ .  ( D O P A H I - S I I P A - K )  / D O P A M I )  
SIILCY - 2 2 0 0  . 

SHECR - S h a l e  o i l -  E x c e s s  c h a r g e  d u e  t o  r i s k  ( P r a c t i o n / Y r )  
SOCCRR - S y n t h e t i c  o i l -  C a p i t a l  c h a r ~ e  d u e  t o  r i s k  ( P r a c t l o n / Y r )  
STEP - S t e p - s h a p e d  e x o g e n o u a  i n p u t  
SNLCY - S h a l e  o i l -  L o a n  g u a r a n t e e  i n i t i a t i o n  y e a r  ( Y e a r )  
MAX - F u n c t i o n  s e l e c t i n g  t h e  l a r g e r  of t v o  v a l u e s  
DOPAMI - D o m e s t i c  o i l -  P h y s i c a l  a s s e t s  o f  a  m a t u r e  i n d u s t r y  ($')  
SHPA - S h a l e  o i l -  P h y e i c a l  a a s e t a  ( $ 1  

SHE1DC.K-SOCCRC*(l-STEP(1,SHCDCY)Y 
SNEIDC - S h a l e  o i l -  E x c e s s  c h a r g e  d u e  t o  i n t e r e s t  u n d e r  c o n a t .  ( F r a c t i o n / Y r )  
SOCCRC - S y n t h e t i c  o i l -  C a p i t a l  c h a r g e  d u e  t o  i n t e r e s t  u n d e r  c o n a t .  ( F r a c t i o n f Y r )  
STEP - S t e p - s h a p e d  e x o g e n o u s  i n p u t  
SHCDCY - S h a l e  o i l -  C o n a t r u c t i o n  d e l a y  c h a n g e  y e a r  ( Y e a r )  



SIISCC. K-SHCC.K*SllSCY.K/DOCUFP 
SIISCC - S h a l e  o i l -  S p e c i f i c  c a p i t o l  c o s t  ( $ / ( ~ t . u / Y r ) )  
SllCC - S h a l e  o i l -  C a p i t a l  c o a t  ( $ I ( B t u / Y r ) )  
SHSCM - S h a l e  o i l -  S e c o n d a r y  c o n s t r . a i n t  m u l t i p l i . e r  ( D i m e n s i o n l e s s )  
DOCUFP - D o m e s t i c  o i l -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  f o r  p l a n n i n g  ( F r a c t i o n )  . 

SHSCM.K-TARIIL(D0SCMT. SllCR .K. - 0 4 , .  2 0 ,  - 0 4 )  
SHSCM - S h a l e  o i l -  S e c o n d a r y  c o n s t r a i n t  m u l t i p l i e r  ( D i m e n a i o n l e a s )  
TABllL - T a b u l a r  r e l a t i o n s h i p  
DOSCtlT - D o m e s t i c  o i l -  S e c o n d a r y  c o n s t r a i n t  m u 1 t i ; p l i e r  t a b l e  ( T a b l e )  
SIlCR - S h a l e  o i l -  C r o w t h  r a t e  ( ~ r a c t i o n / Y r )  

SNCR.K-(SIIACR .K/SMOOTH(SHACR.K. D0TCR)-1) /DO!TCR 
SHCK - S h a l e  o i l -  C r o w t h  r a t e  ( F r a c t i o n f Y r )  
SIIAGR - S h a l e  o i l -  A a a e t s  f o r  g r o v t h  r a t e  ( $ )  
SMOOTH - F i r 8  t o r d e r  i n f  o r m a  t i o n  d e l a y  
DOTCR ' - D o m e s t i c  o i l -  T i m e  f o r  g r o v t h  r a t e  ( Y e a r )  

SIIACR. K-HAX(DOPAM1. SIIPA K+SHPUC .K) 
SRACR - S h a l e  o i l -  A s s e t s  f o r  g r o w t h  r a t e  ( $ )  
M A X  - F u n c t i o n  s e l e c t i n g  t h e  l a r g e r  o f  t w o  v a l u e s  
DOPANI - D o m e s t i c  o i l -  P h y s i c a l  a s s e t s  o f  a  m a t u r e  i n d u s t r y  ( $ 1  
SUPA - S h a l e  o i l -  P h y s i c a l  a s s e t s  ( $ )  
SltPUC - S h a l e  o i l -  P l a n t s  u n d e r  c o n s t r u c t i o n  ($1 

SHCS .X=+CLIP(O,STEP(MAX(O,SlltiCST.K-D0WP.K) , s H P S Y ) ,  SHPR.K/TOPR.K.SIIDI~S)  
SltD?.lS- 1 

I 
SHPSY-2200 

4 SWCS - S h a l e  o i l -  G o v e r n m e n t  s u b s i d y  ( $ / B t u )  
w C L l P  - F u n c t i o n  s w i t c h e d  d u r i n g  t h e  r u n  
I 

STEP - S t e p - s h a p e d  e x o g e n o u s  i n p u t  
MAX - F u n c t i o n  s e l e c t i n g  t h e  l a r g e r  o f  t v o  v a l u e a  
SRHCST - S h a l e  o i l -  M a r g i n a l  c o s t  ( $ / B t u )  
DOVP - D o m e s t i c  o i l -  W e l l h e a d  p r i c e  ( $ / B t u )  
SHPSY - S h a l e  o i l -  P r i c e - s u p p o r t  i n i t i a t i o n  y e a r  ( Y e a r )  
SHPR . - S h a r e  o i l -  P r o d u c t . i o n  r a t e  ( B t u / Y r )  
TDPR - T o t a l  o i l -  P r o d u c t i o n  r a t e  ( B t u / Y r )  
SMDMS - S h a l e  6 i l -  D e a i r e d  m a r k e t  s h a r e  ( F r a c t i ~ n )  



SHNTC.K-SWNTCH*TABWL(SnNTCT OOP.K,3.llE-6,3.91E-6..80E-6)*STEP(l,SHNTCY) 
SMNTCT-110 
SNNTCHm.40E-6 
SllNTCY - 2 2 0 0  

SIiNTC - S h a l e  o i l -  N e s s  t a x  c r e d i t  ( $ / E - t u )  
SHNTC!.l - S h a l e  o i l -  N e s s  t a x  c r e d i t  m u l t i p l i e r  ( D i m e n s i o n l e s s )  
TARIlL - T a b u l a r  r e l a t i o n s h i p  
SllNTCT - S h a l e  o i l -  N e s s  t a x  c r e d i t  t a b l e  ' ( T a b l e )  
OOP -OPEC o i l -  P r i c e  ( $ / B t u )  
STEP - S t e p - s h a p e d  e x o g e n o u s  i n p o t  
SlINTCY - S h a l e  o i l -  N e s s  t a x  c r e d i t  i n i t i a t i o n  y e a r  ( Y e a r )  

S~~IMWC.K-TA~HL(S~IMWCT.(SHPA.K+SHPUC.K)S~~CC./SHPCWC,O,~,.~) ' 

S N 1 H W C T ~ I / l / l / l / . 8 / 0  
SAPCWC-3.7El5 

SllIMIJC - S h a l e  o i l -  I n v e s t m e n t  m u l t i p 1 : j e r  f r o m  w a t e r  c o n s t r a i n t  ( D i m e n s i o n l e s s )  
TARllL - T a b u l a r  r e l a t i o n s h i p  
SlIIH!,ICT - S h a l e  o i l -  I n v e s t m e n t  m u l t i p l i e r  w a t e r  c o n a t r .  t a b l e  ( T a b l e )  
SHPA - S h a l e  o i l -  P h y s i c a l  a s s e t s  (:$) 
SllPUC - S h a l e  o i l -  P l a n t s  u n d e r  c a n s t r u c t i o n  ( $ )  
SHCC - S h a l e  o i l -  C a p i t a l  c o s t  i S / ( e . t u / Y r ? )  
SllPClJC - S h a l e  o i l -  P r o d u c t i c n  c a p a c i t y  u n d e r  w a t e r  c o n s t r a i n t  ( B t u j Y t )  

NOTE 

DOAW.K=COAW.K+EOAW.K+CLAW.K+SIIAW.K 
DOCUFP- . 9  

DOAW - D o m e s t i c  o i l -  A l l o c a t i o n  w e i g h t  ( D i m e n s i o n l e s s )  
COAW - C o . n v e n t i o n a l  o i l -  A n l o c a t - o n  w e i g h t  ( D i m e n s i o n l e s s )  
EOAW - E n h a n c e d  o i l -  A l l o c a t i o n  w e i g h t  ( D i m e n e i o n l e s s )  
CLAW - C o a l  l i q u i d s -  A l l o c a t i o n  v e i g h t  ( D i m e n s i o n l e s s )  
SHAH - S h a l e  o i l -  A l l o c a t i c n  w e i g h t  ( U i r n e n e i o n l e s s )  
DOCUFP - D o m e s t i c  o i l -  C a p a c C t y  u t : l i z a t i o n  f a c t o r  f o r  p l a n n i n g  ( F r a c t i o n )  

NOTE 
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NOTE 

COPA.pCOPA.J+(DT)(COFCR.JK-COPAR-JK) 
COPA=25.6E9 

COPA - C o n v e n t i o n a l  o i l -  P h y s i c a l  a s s e t s  ( $ )  
DT -Time i n c r e m e n t .  b e t w e e n  c a l c u l a t i o n s  
COFCR - C o n v e n t i o n a l  o i l -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
COPAR - C o n v e n t i o n a l  o i l -  P h y s i c a l  a s s e t  r e t i r e m e n t s  ( $ / Y r )  

COPAR.KL-COPA.K*COARF 
COARF-. 0 4 5  

COPAR - C o n v e n t i o n a l  o i l -  P h y s i c a l  a s s e t  r e t i r e m e n t s  ( $ / Y r )  
COPA - C o n v e n t i o n a l  o i l -  P h y s i c a l  a s s e t s  ( $ 1  
COARF - C o n v e n t i o n a l  o i l -  A s s e t  r e t i r e m e n t  f a c t o r  ( F r a c t i o n I Y r )  

COFCR. KL-DELAY 3P(COINV :JK,COFCT, COPUC .K) 
COFCT-3 

COFCR - C o n v e n t i o n a l  o i l -  F a , c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
DELAY3P - T h i r d  o r d e r  p i p e l i n e  m a t e r i a l  d e l a y  
COINV - C o n v e n t i o n a l  o i l -  I n v e s t m e n t  ( $ / Y r )  
COFCT - C o n v e n t i o n a l  o i l -  F a c i l i t y  c o n s t r u c t i o n  t i m e  ( Y e a r )  
COPUC - C o n v e n t i o n a l  o i l -  P l a n t a  u n d e r  c o n a t r u c t i o n  ( $ )  

NOTE 

COR.KmCOR. J + ( D T )  (-CORER. J) 
COR-CORI 
CORI-727E15 

COR - C o n v e n t i o n a l  o i l -  R e s o u r c e s  ( B t u )  
DT -Time i n c r e m e n t  b e t w e e n  c a l c u l a t i o n s  
CORER - C o n v e n t i o n a l  o i l -  R e s o u r c e  e x t r a c t i o n  r a t e  ( B t u / Y r )  
CORI - C o n v e n t i o n a l  o i l -  R e s o u r c e s  i n i t i a l .  ( B t u )  

C0RER.K-COCP.K*COPA.K 
CORER - C o n v e n t i o n a l  o i l -  R e s o u r c e  e x t r a c t  i o n  r a t e  ( B t u / Y r )  
COCP - C o n v e n t i o n a l  o i l -  C a p i t a l  p r o d u c t i v i t y  t ( B t u / Y r ? / $ )  
COPA - C o n v e n t i o n a l  o i l -  P h y s i c a l  a s s e t s  ( $ 1  

C0CP.K-TABLE(CODMT.COR.K/CORI.-.~,l,.~)*COCP~~ 
c o n n ~ - O / O / O / O / O / O / . o s / .  1/.15/.2/.3/.41.5/.65/.8/1~ 
COCPN=.72E6 

COCP - C o n v e n t i o n a l  o i l -  C a p i t a l .  p r o d u c t i v i t y  ( ( R t u / ~  r )  / $ I  
TABLE - T a b u l a r  r e l a t i o n s h i p  
CODNT - C o n v e n t i o n a l  o i l -  D e p l e t i o n  multiplier t a b l e  ( T a b l e )  
COR - C o n v e n t i o n a l  o i l -  R e a o u r c e s  ( R t u )  
CORI - C o n v e n t i o n a l  o i l -  R e s o u r c e s  i n i t i a l  ( B t c )  
COCPN - C o n v e n t i o n a l  o i l -  C a p i t a l  p r o d i ~ c t i v i t y  n c r m a l  ( ( ~ t u / ~ r ) / $ )  



C0CC.K-I/COCP.K 
COCC - C o n v e n t i o n a l  o i l -  C a p i t a l  c o a t  ( $ / ( R t u / Y r ) )  
COCP. - C o n v e n t i o n a l  o i l -  C a p i t a l  p r o d u c t i v i t y  ( ( ~ t u / Y r ) / $ )  

COEOHC.K=(COECF+COLBF.K)*COCC.K 
COECF-. 12 

COEOHC - C o n v e n t i o n a l l  o i l -  E x p l o r a t i o n  Obtf c o s t  ( $ / ~ t u )  
COECP - C o n v e n t i o n a , l  o i l -  E x p l o r a t i o n  c o s t  f a c t o r  ( P r a c t i o n / Y r )  
C O L B ~ '  - C o n v e n t i o n a , l  o i l -  L e a s e  bonus  f a c t o r  ( P r a c t i o n / Y r )  
C O C C  - C o n v e n t i o n a l  o i l -  C a p i t a l  c o s t  ( S / ( B ~ U / Y  r ) )  

COLBP. K-TAnHL(COLBFT.TIFIEE. K ,  1 9 5 ) , 2 0 0 0 . 1 0 )  
COLBPT-.03/.03/.03/.03/.05/. 1  

COLBF - C o n v e n t i o n a l  o i l -  L e a s e  b o n u s  f a c t o r  ( F r a c t i o n / Y r )  
TABllL - T a b u l a r  r e l a t i o n s h i p  
COLBFT - C o n v e n t i o n a l  o i l -  L e a s e  b o n u s  f a c t o r  t a b l e  ( T a b l e )  
TIME - A c t u a l  t i m e  d u r i n g  a i r n u l a t i o n  

NOTE 

C0URES.K-COURES.J+(DT)(COURA.JK.-CORX-JK) 
COUR ES-COUR ES I 
COURESI-205E15 

COURES - C o n v e n t i o n a l  o i l -  U n p r o v e c  r e s e r v e s  ( B t u )  
DT .. -Time i n c r e m e n t  bezween c a l c u l a t L o n s  
C O U R A  - C o n v e n t i o n a l  o i l -  U n p r o ~ e r ~  r e s e r v e  a d d i t i o n s  ( ~ t u / ~ r )  
CORX -Convent  t o n a l  o i l - .  Revis io r .8  and e x t e n s i o n s  (Btu lY r )  
COURESI - C o n v e n t i o n a l  0 6 1 - .  Unpr,oven r e a e c v e s  i n i t i a l  ( B t u )  

COURA.KL-CORER.K*CORXF.K/COPDF 
COPDF-5 - 8  

C O U R A  - C o n v e n t i o n a l  o i l -  Unproven r e e e c v e  a d d i t l b n s  ( B t u / Y r )  
CORER - C o n v e n t i o n a l  o i l -  R e s o u r c e  e x t r e c t i o n  r a t e  ( B t u f Y r )  
CORXF - C o n v e n t i o n a l  o i l -  R e v i s i o n  and e x t e n s i o n  f a c t o r  ( D i m e n a l o n l e s a )  
COPDF - C o n v e n t i o n a l  o i l -  P o t e n t i a l  d i s c o v e r y  f a c t o r  ( D i m e n s i o n l e s s )  

CORXF .K-COPDF- I  
CORXF - C o n v e n t i o n a l  o i l -  R e v i s i o n  i n d  e x t e n s i o n  f a c t o r  ( D i m e n e l o n l e s s )  
COPDF - C o n v e n t i o n a l  o i l -  P o t e n t i a l  d i s c o v e r y  f a c t o r  ( D i m e n e i o n k e s e )  

C O R X . K L - C O U R E ~ . K / C O R ~ ~  
C O R X D -  1 3  

CORX - C o n v e n t i o n a l  o i l -  R e v i s t o m s  and e x t e n s i o n s  ( B t u / Y r )  
COURES. - C o n v e n t i o n a l  o i i -  Unprovem r e s e r v e s  ( R t u )  
C O R X D  - C o n v e n t i o n a l  011- R e v i s i o m  and extension d e l a y  t i m e  ( ~ e e r )  

C O R O I l C  .K~CORXCF*SI400Tll(COCC .K, 2)  
CORXCP-. 1 0  

C O R O H C  - C o n v e n t i o n a l  o i l -  R e v i s i o n  and e x t e n s i o n  ObH c o s t  ( $ / ~ t u )  
CORXCF - C o n v e n t i o n a l  o i l -  R e v i s i o n ' a n d  e x t e n s i o n  c o s t  f a c t o r  ( F r a c t i o n / Y r )  
SMOOTH - F i r a t  o r d e r  i n f o r m a t i o n  d e l a y  
C O C C  - C o n v e n t i o n a l  o i l -  C a p t t a l  c o s t  ( $ / ( R t u / Y r ) )  

NOTE 



CORES.K=CORES.J+(DT)(CODR.JK+CORX.JK-CORDR-JK) 
CORES-171El5 

CORES -Conventional oil- Proven reserves (Dtu) 
D T -Time increment between calculations 
CODR -Conventional oil- Discovery rate (Rtu/Yr) 
COKX -Conventional oil- Revisions and extensions ( ~ t u / ~ r )  
CORDR -Conventional oil- Reserves depletion rate ( ~ t u / Y r )  

CODR-KL-CORER.K/COPDP 
CODR -Conventional oil- Discovery rate (DtuIYr) 
CORER -Conventional oil- Resource extraction rate (BtuIYr) 
COPnF -Conventional oil- Potential discovery factor (Dimensionless) 

CORDR.KL-=COPR.K 
CORDR -Conventional oil- Reserves depletion rate ( ~ t u / ~ r )  
COPR -Conventional oil- Production rate (Rtu/Yr) 

COPR.R=COPC.K*DOCUF.K 
COPR . -Conventional oil- Production rate (.Btu/Yr) 
COPC -Conventional oil- Production capacity (EtuIYr) 
DOCUF '-Domestic oil- Capacity utilization factor (Fraction) 

COPC.K=CORES.K/CONRPR.K 
COPC -Conventional oil- Production capacity (Etu/Yr) 
CORES -Conventional oil- Proven reserves (Btu) 
COMRPR -Conventional oil- Minimum reserve production ratio (Year) 

COMRPR.K~TARLE(CORPRT.TIHEeK,l95O~2O30,lO) 
C O R P R T - l l l 1 0 . 6 / 7 . 5 / 7 . 5 / 7 . 5 1 7 . 5 / 7 . 5 / 7 . 5 / 7 . 5 / 7 . 5  
COPONCm.05E-6 

COMRPR -Conventional oil- Minimum reserve production ratio (Year) 
TABLE -Tabular relationship 
CORPRT -Conventional oil- Reserve production rate table (Table) 
TIME -Actual time during simulation 
COPOHC -Conventional oil- Production OLM cost ($/Btu) 

NOTE 



COCST.K=COUR 
COCST 
CODR ' 

COEOt.IC 
CORX 
COROIfC 
COPR 
COPOMC 
C0.RP 

. JK*COEOIlC.K+COR:<. JK*COROMCCK+C3PR .Yt(COP0MC+CORP.K) 
-Conventional oil- Cost ($/Yr) 
-Conventional oil- Discovery rate (Rtu/Yr) 
-Conventional oil- Exploration 06la coat ($/Rtu) 
-Conventional oil- Revisions and extensions (Btu/Yr) 
-Conventional oil- Revision and extension OLM cost ($/Rtu) 
-Conventional oil- Production rate (Btu/Yr) 
-Conventional oil- Production OLE cost ($/Btu) 
-Conventional oil- Royalty payments ($/Btu) 

CORP . K = C ~ R P F * S M O O T I ~ ( D O W P .  K', 2) 
CORPF-. 15 

CORP -Conventional oil- Royalty payments ($/Btu) 
CORPF -Conventional oil- Royalty paynent factor (Praction/Yr) 
SHOOTIl -First order information delay 
DOWP -Domestic oil- Wellhead price ($/Btu) 

COOMC. K-COEOIIC. K+COPOllC+CORP. K 
COOHC -Conventional oil- Operating and maintenance <OLM> cost [$/Btu) 
COEOMC -Conventional oil- Exploration OhM cost ($/Btu) 
COPOYC -Conventional oil- Production O L H  cost ($/Btu) 
COUP . -Conventional oil- Royalty paymemts ($/Btu) 

NOTE 



NOTE 
N O T E  r*r***************rr****r**t*****r*rrr******r*e*r'****rrr*****r*** 
NOTE 
NOTE E n h a n c e d  O i l  R e c o v e r y  S u b e e c  t o r  
NOTE 
NOTE **rrrr**r********rt****k*******t*******~*******e****************& 
NOTE 
NOTE 

E0PA.K-EOPA.J+(DT)(EOFCR.JK-EOPAR-JC) 
EOPA-0 

EOPA - E n h a n c e d  o i l -  P h y s i c a l  a s s e t s  ( $ )  
DT -T ime  i n c r e m e n t  b e t w e e r  c a l c u l a t i o n e  
EOFCR - E n h a n c e d  o i l -  F a c i l i t y  c o m p l e t i o n  r a t e  4 $/Y r )  
EOPAR - E n h a n c e d  o i l -  P h y s i c a l  a s s e t  r e t i r e m e n t s  ( $ / Y r )  

EOPAR.KL-EOPA.K*EOARF 
EOARF- . 0 4 5  

EOPAR - E n h a n c e d  011- P h y s i c a l  a a e e t  r e t i r e m e n t s  ( $ / Y r )  
EOPA - E n h a n c e d  o i l -  P h y s i c a l  a e s e t e  ( $ 1  
EOARP - E n h a n c e d  o i l -  A e e e t  r e t i r e m e n t  f a c t o r  ( F r a c t i o n f Y r )  

EOFC,R.KL~DELAY3P(EOINVVJK,EOFCT,EOPCCCK) 
EOFCT-3 

EOFCR - E n h a n c e d  o i l -  F a c i l i t y  c o m p l e t i o n  r a t e  4 $ / Y r )  
DELAY3P - T h i r d  o r d e r  p i p e l i n e  A a t e r i a l  d e l a y  
EOINV - E n h a n c e d  o i l -  I n v e s t m e n t  ( $ / Y r )  
EOFCT - E n h a n c e d  o i l -  F a c i l i t y  c o n s t r u c t  i o n  t i m e  ( Y e a r )  

I 
4 EOPUC - E n h a n c e d  o i l -  P l a n t s  c n d e r  c o n e t r u c t i o n  ( $ 1  
4 
I NOTE, 



E0R.K-EOR. J + ( D T )  (-EORDR. J K )  
EOR-EORI 
E O R I = 1 7 5 E 1  5 

EOR - E n h a n c e d  o i l -  Resources ( B t u )  
DT - T i m e  i n c r e m e n t  b e t w e e n  calculations 
EORIIR - E n h a n c e d  o i l -  R e s e r v e s  d e p l e t i o n  r a t e  ( ~ t u / ~ r )  
EORI - E n h a n c e d  o i l -  R e a c l u r c e s  i n i t i a l  ( B t u )  

EORDR.KL-E0PR.K 
EORDR - E n h a n c e d  o i l -  R e a e r v e a  d e p l e t i o n  r a t e  ( B t u / Y r )  
EOPR - E n h a n c e d  o i l -  P r o d u c t i o n  r a t e  ( B t u / Y r )  

E0PR.K-EOPC.K*DOCUF.K 
EOPR - E n h a n c e d  o i l -  P r o d u c t i o n  r a t e  ( ~ t u / ~ r )  
EOPC - E n h a n c e d  o i l -  P r o d u c t i o n  c a p a c i t y  ( ~ t u / ~ r )  
DOCUF - D o m e s t i c  o i l -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  

EOPC .K-EOCP .K*EOPA .K 
EOPC - E n h a n c e d  o i l -  P r o d u c t i o n  c a p a c . i t y  ( B t u / Y r )  
EOCP - E n h n n c e d  o i l -  C a p i t a l  p r o d u c t i v i t y  ( ( B t u / Y r ) / $ )  
EOPA - E n h a n c e d  o i l -  P h y s i c a l  a a a e t a  ( $ 1  

EOCP.K~TABLE(EOD~~T,EOR.K/EORI,O,I,-Z)*EOCPN 
~0~~~-0/.15/.30/.38/.45/1 
EOCPN-. I  l E 6  

EOCP - E n h a n c e d  o i l -  C a p i t a l  p r o d u c t i v i t y  ( ( ~ t u / ~ r ) / $ )  
TABLE - T a b u l a r  r e l a t i o n s h i p  
EODMT - E n h a n c e d  o i l -  D e p l e t i o n  m u l t i p l i e r  t a b l e  ( T a b l e )  
EOR - E n h a n c e d  o i l -  R e s o u r c e s  ( B t u )  
EORI - E n h a n c e d  o i l -  R e s w r c e a  i n i t i a l  ( B t u )  
EOCPN - E n h a n c e d  o i l -  C a p . i t a 1  p r o d u c t i v i t y  n o r m a l  ( ( ~ t u / ~ r ) / $ )  

E0CC.K-I/EOCP.K 
EOCC - E n h a n c e d  o i l -  C a p i t a l  c , ~ s t  ( $ / ( B t u / Y r ) )  
EOCP - E n h a n c e d  o i l -  C a p t t a l  p r o d u c t i v i t y  ( ( B t u / Y r ) / $ )  

E0OYC.K-EOCCF*EOCC.K 
EOCCF-. 1 6 6  

EOOHC - E n h a n c e d  o i l -  O p e r a t i n g  a n d  m a l l n t e n a n c e  <OLH> c o a t  ( $ / ~ t c )  
EOCCF - E n h a n c e d  o i l -  C a p i d a l  c o s t  f a c t o r  ( ~ r a c t i o n f ~ r )  
EOCC - E n h a n c e d  o i l -  C a p i t a l  c o a t  ( $ { ( B t u / Y r ) )  

E0CST.K-EOPR.K*EOOtfC.K 
EOCST - E n l ~ a n c e d  o i l -  C o s t  ( $ / Y r )  
EOPR - E n h a n c e d  o i l -  P r o d ~ C t f o n  r a t e  ( R t u / Y r )  
EOOHC - E n h a n c e d  o i l -  O p e r a t i n g  a n d  maintenance <ObM> c o s t  ( $ / ~ t u )  

NOTE 



N O T E  - 
NOTE ................................................................. 
NOTE 
NOTE . Coal Liquefaction Subsector 
NOTE 
N O T E  ************************************k************** 

3 O T E  
N O T E  

CLPA.K-CLPA.J+(DT)(CLFCR.JK-CLPAR.JL) 
CLPA-0 

CLPA - C o a l l i q u i d s -  Physical assets ( $ )  
D T  -Time increment betweer, calculations 
CLFCR -Coal liquids- Facility completion rate l$/Yr) 
CLPAR -Coal liquids- Physical asset retirements ($/Yr) 

CLPAR.KL=CLPA.K*CLARF 
CLARF=.026 

CLPAR -Coal liquids- Physical asset retirements ($/Yr) 
CLPA -Coal liquids- Physical assets ( $ )  
CLARF -Coal liquids- Asset.retirement factor (Fraction/Yr) 

CLFCR-KLmDELAY3P(CLINV.JK,CLFCTtKtCLPUC.K) 
CLFCR -Coal liquids-.facility completion r a t e  ($/Yr) 
DELAY3P -Third order pipeline paterial delay 
CLINV -Coal liquids- Investment ($/Yr) 
CLFCT -Coal liquids- Facility construction time (Year) 
CLPUC -Coal liquids- Plants under construction ( $ )  

I 
4 
a CLPCT.K-SUOOTli(CLIP(CLPFCT~CLHFCT,T1ME.K,CLCDCY),CLHFCT) 
I CLHFCT- LO 

CLPFCT=S 
CLCDCY-2200 

CLFCT -Coal liquids- Facility construction time (Year) 
SMOOTH -First order informaticn delay 
CLIP -Function switched durlna the run 
CLPFCT -Coal liquids- Policy facility constructicn time (Year) 
CLHFCT -Coal liquids- Historical facility conetruction time (Year) 
TIME -Actual time during simulation 
CLCDCY -Coal liquids- Construction delay change y e a r  (Year) 

N O T E  



CLPR.K-CLPC.K*DOCUF.K*DCPDR.K 
CLPR - C o a l  l i q u i d s -  P r o d u c t i o n  r a t e  I B t u / Y r )  
CLPC - C o a l  l i q u i d s -  P r o d u c t i o n  c a p a c i t y  ( B t u / Y r )  
DOCUP - D o m e s t i c  o i l -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  
DCPDR - D o m e s t i c  c o a l -  P r o d u c t i o n  demand r a t i o  ( D i m e n s i o n l e s s )  

CLPC.K-CLCP*CLPA.K 
CLCP-.096E6 

CLPC - C o a l  l i q u i d s -  P r o d u c t i o n  c a p a , c i t y  ( B t u / Y r )  
CLCP - C o a l  l i q u i d s -  C a p i t a l  p r o d u c t i v i t y  ( ( B t u / Y r ) / $ )  
CLPA - C o a l  l i q u i d s -  P h y s i c a l  a s s e t s  4 $ )  

CLCC. K- 1 /CLCP 
CLCC - C o a l  l i q u i d s -  C a p i t a l  c o s t  { $ / t B t u / ~ r ) )  
CLCP - C o a l  l i q u i d a -  C a p i t a l  productivity ( ( B t u / Y r ) / $ )  

CLCST.K-CLPR.K*(CLOMC+CLFCST.K) 
CLOHC-.88E-6 

CLCST - C o a l  l i q u i d s -  C o s t  ( $ / Y r )  
CLPR - C o a l  l i q u i d s -  P r o d u c t i o n  r a t e  ( B t u / Y r )  
CLOHC - C o a l  l i q u i d a -  O p e r a t i n q  a n d  n s i n t e n a n c e  CO&M> c o a t  ( $ / B L u )  
CLFCS'f . -Coal  l i q u i d e -  F e e d s t o c k  c o a t  ( $ / B t u )  

CLFCST.K-(DCP.K-CEFCF)/CLCE 
CLCE-. 7 0  

CLFCST - C o a l  l i q u i d s -  F e e d s t o c k  c o s t  ( $ / b t u )  
DCP - D o m e s t i c  c o a l -  P r i c e  ( $ / B t u )  

I CEFCF - C e n t r a l i z e d  e n e r g y -  F u e l  c o s t  f a c t o r  ( S I B & )  
a, 
0 CLCE - C o a l  l i q u i d s -  C o n v e r s i o n  e f f i c i e n c y  ( D i m e n s i o n l e s s )  

. I 

CLDC.K-CLPC.K*DOCUF.K/CLCE 
CLDC - C o a l  l i q u i d s -  Demand f o r  c o a l  ( B t u / Y r )  
CLPC - C o a l  l i q u i d s -  P r o d u c t i o n  c a p a c i t y  ( ~ t u / Y r )  
DOCUF - D o m e s t i c  o i l -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  
CLCE - C o a l  l i q u i d a -  C o n v e r s i o n  e f f i c i e n c y  ( D i r n e n s l o n l e s s )  

NOTE 



NOTE 
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NOTE 
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NOTE 
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NOTE 
NOTE 

SHPA .K-SHPA. J + ( D T )  ( S I 1 F C R . J K )  
SHPA-0 

SHPA - S h a l e  o i l -  P h y s i c a l  a s s e t s  ( $ )  
DT - T i m e  i n c r e m e n t  b e t w e e n  c a l c u l a t i o n s  
SHFCR - S h a l e  o i l -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
SHPAR - S h a l e  o i l -  P h y s i c a l  a s s e t  r e t i r e m e n t s  ( $ / K c )  

SHPAR.KL-SIIPA .K*SIIARF 
S A A R F - , 0 2 6  

SNPAK - S h a l e  o i l -  P h y s i c a l  a s s e t  r e t i r e m e n t s  ( $ / Y r )  
SAPA - S h a l e  o i l -  P h y s i c a l  a s s e t s  ( $ )  
SIIARF - S h a l e  o i l -  A s s e t  r e t i r e m e n t  f a c t o r  ( ~ r a c t i o n f ~ r )  

SHFCR .KL=nELAY 3 P ( S I I I N V .  JK,SI IFCT.K,SI iPUC.K)  
SllFCR - S h a l e  o i l -  F a c i l i t y  c o m p l e . t i o n  r a t e  ($/Yr) 
DELAY3P - T h i r d  o r d e r  p i p e l i n e .  m a t e r i a l  d e l a y  
SIIINV - S h a l e  o i l -  I n v e s t m e n t '  ($/Y r )  
SIIFCT - S h a l e  o i l -  F a c i l i t y  c o n s - t r u c  t i o n  t i m e  ( Y e a r )  
SHPUC - S h a l e  o i l -  P l a n t s  u n d e r  c o n s t r u c t i o n  ( $ )  

SHFCT . K ~ S ~ I O O T I I ( C L I P ( S l l P F C T  ,SIIHPCT ,TI~. tE.K.Sl lCDCY:) .SHHFCTS 
SllHFCT-10 
SIIPFCT-5 
SIICDCY - 2 2 0 0  

S!IFCT - S h a l e  o i l -  F a c i l i t y  c o n a t r u c  t i o n  t i m e  ( Y e a r )  
SNOOTtl - F i r s t  o r d e r  i n f o r m a t i o n  d e l a y  
C L I P  - F u n c t i o n  s w i t c h e d  d u r i n a  t h e  r u n  
SllPFCT - S h a l e  o i l -  P o l i c y  f a c i l i t y  c o n s t r u c t i o n  t 2 m e  ( Y e a r )  
SAHFCT - S h a l e  o i l -  l l i s t o r i c a l  f a c i l i t y  c o n s t r u c t i o n  t i m e  ( Y e a r )  
TIME - A c t u a l  t i m e  d u r i n g  s i m u l a t i o n  
SBCDCY - S h a l e  o i l -  C o n s t r u c t i o n  d e l a y  c h a n a e  y e a r  ( Y e a r )  

NOTE 



Sl1R.K-SIIR. J + ( D T )  (-SIIRUR.JK) 
SIIR-SHRI 
S H R I - 5 8 0 0 E 1 5  

SllH - S h a l e  o i l -  R e s o u r c s e  ( B t u )  
DT - T i m e  i n c r e m e n t  b e t v e e n  c a l c u l a t i o . ~ s  
SIIRDH - S h a l e  o i l -  R e s e r v e s  d e p l e t i o n  r a t e  ( B t u / Y r )  
SNRI - S h a l e  o i l -  R e s o u r c e s  i n i t i a l  ( E t a )  

SHRDR.KL-SHPR.K 
SIIRDR - S h a l e  o i l -  R e s e r v e s  d e p l e t i o n  r a t e  ( ~ t u / Y r )  
SHPR - S h a l e  o i l -  P r o d u c t i o n  r a t e  ( B t u / Y r )  

Sl1PR.K-SMPC .K*DOCUF . K  
SllPR - S h a l e  o i l -  P r o d u c t - i o n  r a t e  ( B t u / 9 r )  
SHPC - S h a l e  o i l -  P r o d u c t i o n  c a p a c i t y  ( ~ t u / Y r )  
DOCUF - D o m e s t i c  o i l -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  

SHPC.K-SHCP.K*SMPA.K 
SNPC - S h n l e  o i l -  P r o d u c t i o n  c a p a c i t y  ( ~ t u / Y r )  
SllCP - S h a l e  o i l -  C a p i t a l  p r o d u c t  i v i t : t  ( ( B t u / Y r )  / $ )  
SllPA - S h a l e  o i l -  P h y s i c a l  a s s e t s  ( $ 4  

SNCP.K-TABLE(SHDllT,SIIR.K/SHRI.O. 1 , .  2)*SHCPN 
s n o 1 . i ~ - n / . z 5 / . 5 / . 7 / . 9 / 1  
SIICPN-. 1 0 8 E 6  

SllCP - S h a l e  o i l -  C a p i t a l  p r o d u c t i v i t y  ( ( B t u f ' Y r )  / $ )  
TABLE - T a b u l a r  r e l a t i o n s t - i p  
SHDYT - S h a l e  o i l -  D e p 1 e t l . o n  m u l t i p l i e r  t a b l e  ( T a b l e )  
S!1R - S h a l e  o i l -  R e s o u r c e s  ( B t u )  
SllRI - S h a l e  o i l -  R e s o u r c e s  i n i t i a l  ( B t u )  
SllCPN - S h a l e  o i l -  C a p i t a l  p r o d u . c t i v i t y  r .o r rna1  ( ( B ~ u / Y ~ ) / $ )  

SHCC. K-I/SllCP.K 
SHCC - S h a l e  o i l -  C a p i t a L  c c , s t  ( $ / ( B t u ; Y r ) )  
SIICP - S h a l e  o i l -  C a p i t a L  p r o d u c t i v i t y  ( ( ~ t u ! ~  r ) / $ )  

SHOXC-K-SHCCF*SHCC.K+SIIST 
S H C C P - . I 5 7  
SIIST-. 7 3 E - 6  

SHOMC - S h a l e  o i l -  O p e r a t L n g  a n d  m a i n t e n a n c e  COhM> c o s t  ( $ / B t u )  
SHCCF - S h a l e  o i l -  C a p i t a l  c o a t  f a c t o r  , [ P r a c t i o n / ~  r )  
SHCC - S h a l e  o i l -  C a p i  t a L  c o a t  ( $ / ( ~ t u : t ~ r )  ) 
SIIST - S h a l e  o i l -  S e v e r e 3 c e  t a x  ( $ / 8 t u l  

S 1 l C S T . K - S H P R . K * S H O t t C . K  
. SHCST - S h a l e  o i l -  C o s t  ( $ / T r )  

SllPR - S h a l e  o i l -  P r o d u c t i o n  r a t e  ( B C u l Y r )  
SIIOMC - S h a l e  o i l -  O p e r a t a n g  e n d  m n i n t e n e n c e  COLH> c o s t  ( $ / B t u )  

NOTE 
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NOTE 
NOTE 

A0PR.K-(AOSSP.K+AONSP.K)*IEI5 
AOPR - A l a s k a n  o i l -  P r o d u c t i o n  r a t e  ( B t u / Y r )  ' 
AOSSP - A l a s k a n  o i l -  S o u t h  s lope p r o d u c t i o n  ( ~ t u / ~ r )  
AONSP - A l a s k a n  o i l -  N o r t h  e l o p e  p r o d u c t i o n  ( ~ t u / Y r )  

A O S S P . K ~ T A B H L ( A O S S P T ~ T I H E . K . ~ ~ ~ ~ , ~ O ~ D , ~ )  . 
A O S S ~ T - O / 0 / 0 / . 2 3 / . 4 6 / . 4 3 / . 5 1 / . 5 2 / 1 ~ ~ ~ / 1 - ~ 2 / ~ ~ ~ ~ / 1 . ~ 3 / ~ ~ ~ / ~ ~ / ~ ~ ~ / ~  

A.OSSP - A l a s k a n  o i l -  S o u t h  e l o ~ e  p r o d u c t i o n  ( B t u j Y r )  
TABllL - T a b u l a r  r e l a t i o n s h i p  
AOSSPT - A l a s k a n  o i l -  S o u t h  s l o > e  p r . o d u c t i o n  t a b l e  ( T a b l e )  
T I N E  - A c t u a l  t i m e  d u r i n g  s i m 7 ~ l a t i o n  

AONSP .K=AOONS. K+AONNS. K 
AONSP - A l a s k a n  o i l -  N o r t h  s l o p e  p r o d u c t i o n  ( B t u / Y r )  
AOONS - A l a a k a n  o i l -  O l d  N o r t h  s l o p e  p r o d u c t i o n  ( B t u / Y c )  
AONNS - A l a s k a n  o i l -  New N o r t h  s l o p e  p r o d u c t i o n  ( B t u / Y r )  



AOONS.R~CLIP(AOONS2.K.AOONS1.K,TItIEEKK1980) 
AOONS - A l a s k a n  o i l -  O l d  N o r t h  s l o p e  p ~ o d u c t i o n  ( U t u / Y r )  
CLIP - F u n c t i o n  s w i t c h e d  d u r i n g  t h e  r u n  
AOONS2 - A l a s k a n  o i l -  O l d  N o r t h  s l o p e  p r o d u c t i o n  1 9 8 0 - 2 0 2 0  ( ~ t u / Y r )  
AOONSl - A l a s k a n  o i l -  O l d  N o r t h  s l o p e  p r o d u c t i o n  1 9 7 5 - 1 9 8 0  ( B t u / ~ r )  
TIME - A c t u a l  t i m e  d u r i n p ,  s i m u l a t i o n  

AOONS1 . K = T A B l l L ( A O O N S l T , T I E l E . K .  1 9 1 5 . 1 9 8 0 . 1 )  
~OONSlT-0/0/.64/l.0l/2.67/3.09 

AOONSl - A l a s k a n  o i l -  O l d  N o r t h  s l o p e  p r o d u c t i o n  1 9 7 5 - 1 9 8 0  ( B t u / Y r )  
TARIII. - T a b u l a r  r e l a t i o n s h i p  
AOONSIT - A l a s k a n  o i l -  ONSl t a h l e  ( T a b l e )  
TIHE - A c t u a l  t i m e  d u r i n g  s i m u l a t i o n  

A O O N S 2 . K = T A ~ l l L ( A O O N S 2 T , T I t ~ l E . K ,  1 9 R 0 , 2 0 3 0 , 5 )  
AOONS2T=3.O9/3.17/1.95/.87/.29/.11fo/o/o/~/~ 

AOONS2 - A l a s k a n  o i l -  O l d  N o r t h  s l o p e  p r o c u c t i o n  1 9 8 0 - 2 0 2 0  ( B t u / Y r )  
TABHL - T a b u l a r  r e l a t i o n s h i p  
AOONS2T - A l a s k a n  o i l -  ONS2 t a b l e  ( T a b l e )  
TIME - A c t u a l  t i m e  d u r i n g  s f m u l a t i o n  

AONNS.K=TABHL(AONNST,TIF(E.K.l980,2C30,~) 
~0~~S~=O/.22/1.69/2.93/3.52/3.60/~3-15/2.1/.75/.2/0 

AONNS - A l a s k a n  o i l -  New N o r t h  s l o p e  p r o d u c t i o n  ( B t u / Y r )  
TARllL - T a b u l a r  r e l a t i o n s h i p  
AONNST - A l a s k a n  o i l -  New N o r t h  s l o p e  p r o d u c t i o n  t a b l e  ( T a b l e )  
TIME - A c t u a l  t i m e  d u r i n g  s i m u l a  t i o n  

AOIJP. K=SHOOT11(00P. K . DOEAT) 
AOWP - A l a s k a n  o i l -  W e l l h e a d  p r i c e  ( $ / l t u )  
S?lOOTtl - F i r s t  o r d e r  i n f o r m a t i o n  d e l a y  
OOP -OPEC o i l -  P r i c e  ( $ / l t u )  
DOEAT - D o m e s t i c  o i l -  E c o n o m i c  a v e r a g f n g  t i m e  ( Y e a r )  

NOTE 
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NOTE 
NOTE P a n - A m e r i c a n  O i l  S u p p l y  S u b s e c t o r  
NOTE 
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NOTE 
NOTE 

POPRM.K~TADLE(POPRHT.TIHEeK,1950,2030.,5)*l~E15 
P O P R U T ~ O / O / O / O / O / O / O / O / ~ / O / O / O / O / O / O / ~ / O  

POPRH -Pan-Am. o i l -  P r o d u c t i o n  r a t e  maximum ( B t u / Y r )  
TABLE - T a b u l a r  r e l a t i o n a h i p  
POPRNT -Pan-Am o i l -  P r o d u c t i o n  r a t e  maximum t a b l e  ( T a b l e )  
T Z H E  - A c t u a l  t i m e  d u r i n g  a i m u l a t i o n  

NOTE 
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NOTE 
IIOTE Supplementary Equations f:or 3i1 Demand for Coal 
NOTE 
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NOTE 
NOTE 

T0DC.K-CLDC.K 
TODC -Total oil- Demand for coal ( ~ t u / Y r )  , 
CLDC -Coal liquids- Demand for coal ( ~ t u l ~ r )  

NOTE 
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NOTE 
NOTE Coal Supply-Demand Balance: Capacity Utilization Subsector 
NOTE 
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DCCUF.K-TAEHL(DCCUFT.DCGD.K/DCPC.K,O,~.~..~) 
~~~~~~~0/.1/.2/.3/.4/.5/.6/.7/.8/.9/.95/.98/1 

DCCUF -Domestic coal- Copscity utilization factor ( ~ r a c t i o n )  
TADllL -Tabular relationship 
DCCUFT -Domes tic coal- Capactty utilization factor table' (Table) 
DCCD -Domestic coal- Cross demand ( B t c l ~ r )  
DCPC -Domestic coal- production capacity (Btu/Yr) 

DCCD.K-DCND.K/DCDE 
DCDEm.1.0 

DCGD -Domestic coal- Cross demand (Btu/Yr) 
DCND -Domestic coal- Net demand (Btu/Yr) 
DCDE' -Domestic coal- Distributional e f  Ziciency (Fraction) 

DCND.KoTEDC.K+TODC.K+TCDC.K+DCEUD.K+DCED.K+WCURC.K 
DCND -Domestic coal- Net demand (Btu/Yr) 
TEDC -Total electric- Demand for coal (Btu/Yr) 
TODC ' -Total oil- Demand for coal (Btu:Yr) 
TGDC -Total g a s - D e m a n d  for coal (~tu!Yr) 
DCEUD -Domestic coal- End-use demand ( ~ t u / Y r )  
DCED -Domestic coal- Export demand (Rtu/Y.r) 
DCCURC -Domestic Rae- Curtailments to coal (BtulY?) 

D C E D . K - T A B H L ( D C E D T . T Z M E . K , ~ ~ ~ O , ~ O ~ O , ~ O ) * ~ E ~ ~  
DCEDT-1.7/1.1/1.5/1.5/221/2.4/2.7/3.1/3.~ 

DCED -Domestic coal- Export demand {B=u/Yr) 
TABllL -Tabular relationship 
DCEDT -Domeitic coal- Export demand table (Table) 
T I M E  -Actual time during simulation 

0CPC.K-SCPC.K+UCPC-K 
DCPC -Domestic coal- Production capscity (Btu/Yr) 
SCPC -Surface coal- Production c s p a c i t . ~  (Btu/Yr) 
UCPC -Underground coal- Production capacity ( ~ t u / Y r )  

DCPR.K=SCPR.K+UCPR.K 
DCPR -Domestic coal- Production rate (Btu/Yr) 
SCPR -Surface coal- Production rate (Btu/Yr) 
UCPR -Underground coal- Production rate (Btu/Yr) 

DCPDR.K-,DCPR.K/DCGD.K 
DCPDR-1 

DCPDR -Domestic coal- Production demand ratio (Dimensionless) 
DCPR -Domestic coal- Production rate (Btu/Yr) 
DCCD -Domestic coal- Cross demand 'Btu/Yr) 

NOTE 
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NOTE 
NOTE C o a l  Supply-Demand B a l a n c e :  P r i c i n g  S u b a e c t o r  
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NOTE 
NOTE 

DCP. K-DCtlYP . K+DCDCHG. K 
DCP-.92E-6 

D C.P - D o m e s t i c  c o a l -  P r i c e  C$/Rtu)  
DCMplP - D o m e s t i c  c o a l -  Minemouth pr ic ,e  ( $ / D ~ I I )  
D C D C H C  - D o m e s t i c  c o a l -  D e l i v e r y  c h a r g e  ( $ / B ~ u )  

DCDCIIB .K~CLIP(DCFCllG.K.DCHCHG,TIME.K, 1977)  
DCHCIIC-. 54E-6 

DCDCAC -Domes t ic  c o a l -  D e l i v e r y  c h a r g e  (S1Bt.u) 
CLIP - F u n c t i o n  s w i t c h e d  d u r i n g  t h e  r u n  
DCFCHG -Domes t ic  c o a l -  F u t u r e  c h a r g e  ( $ / B t u )  
D C H C H G  -Domes t ic  c o a l -  H i s t o r i c e l  c h a r g e  ( $ / B t u )  
T I N E  - A c t u a l  t i m e  d u r i n g  a i r n u t a t i o n  

nCFCHC.K~DCNCHC*EXP(.Ol*(TIME.K-1977)) 
DCFCKC -Domes t ic  c o a l -  F u t u r e : c A a r g e  ( $ / B t u )  
DCHCICG -Domes t ic  c o a l -  H i s t o r i ' c . 3 1  c h a r g e  ( $ / B t u )  
EXP - E x p o n e n t i a l  f u n c t i o n  
TIME - A c t u a l  t i m e  d u r i n g  e imu.La t ion  

DCMMP - D o m e s t i c  c o a l -  Minemoutb p r i c e  ( $ / B t u )  
DCPMN -Domes t ic  c o a l -  P r o f i t  m a r g i n  n o r m a l  ( $ / R t m )  
DCPMM - D o m e s t i c  c o a l -  P r i c e  m u l t i p l i e r  ( D i m e n s i o ~ l e s a )  
DCACST - D o m e s t i c  c o a l -  A v e r a g e  c :os t  ( $ / B t u )  

DCACST . + - D C C S T . K / D C P R .  K 
DCLCST - D o m e s t i c  c o a l -  A v e r a g e  c o s t  ( $ / D t u )  . DCCST -Domes t ic  c o a l -  C o s t  ( S I Y r )  
DCPR -Domestic c o a l -  P r o d u c t i c n  r a t e  ( B t u / Y r )  



DCPMN.K-DCROEN.K*DCEQ.K/(DCPC.K*DCCUFN*(l-DCTB.~) 
DCPtlN - D o m e s t i c  c o a l -  Prof  i t  n a r c i n  norma 1  ( $ / ~ t u )  
D C R O E N  -Domes t ic  c o a l -  Normal r e t u r n  on e q . ~ i t y  ( ~ r a c t i o n / Y r )  
D C E Q  -Domes t ic  c o a l -  E q u i t y  ( $ 1  
DCPC -Domes t i c  c o a l -  P r o d u c t ? o n  c a p a c i t y  ( B t u / Y r )  
DCCUFN -Domes t ic  c o a l -  C a p a c i t y  u t i l i z a t l o r ~  f a c t o r  n o r m a l  ( F r a c t i o n )  
DCTR - D o m e s t i c  c o a l -  Tax r a t e  ( F r a c t f o n )  

DCROEN.K-DCIIROEN+DCINF.K+SMOOTH(STEP:.O~,~~~~),~~ 
DCHROEEI-.  0 5  

D C R O E N  -Domes t ic  c o a l -  Normal r e t u r n  on e q . ~ i t y  ( F r a c t i o n / Y r )  
DCllROEt4 - D o m e s t i c  c o a l -  l i i s t o r i c a l  r e t u r r -  01 e q u i t y  n o r m a l  ( F r a c t i o n / Y r )  
DCINF -Domes t ic  c o a l -  I n f l a t i o n  r a t e  d F r 3 c t i o n / Y r l  
SI4OOTll - F i r s t  o r d e r  i n f o r m a t i o n  d e l a y  
STEP - S t e p - s h a p e d  e x o g e n o u s  i n p u t  

DCPMM.K-TABHL(DCPMMT.DCGD.K/DCPCCKKKb.I.O,.l) 
DCP:t t lT=0/ .4i1/2/3.5 
DCCUFN-. 80 

DCPNM - D o m e s t i c  c o a l -  P r i c e  m m l t i p l i e r  ( 3 i m e n s i o n l e s s )  
TARllL - T a b u l a r  r e l a t i o n s h i p  
DCPNMT - D o m e s t i c  c o a l -  P r i c e  m m l t i p l i e r  F a ' ~ l e  ( T a b l e )  
D C C D  -Domes t i c  c o a l -  C r o s s  demand ( R t u / Y r )  
DCPC - D o m e s t i c  c o a l -  P r o d u c F i o n  c a p a c f t y  ( B t u / Y r )  
DCCUFN - D o m e s t i c  c o a l -  C a p a c i t y  u t i l i z a t l o i  f a c t o r  n o r m a l  ( F r a c t i o n )  

NOTE 
I 
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NOTE 
NOTE C o a l  F i n a n c i n g :  S o u r c e  of Funds S u h s e c t o r  . 
NOTE 
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NOTE 
NOTI? 

DCN1.K-(1-DCTR)*(DCREV.K-DCCST.K)+DCITC*nCNPC.K 
PCTR-. 30 
DCITC-.O7 

D C N l  -Domes t ic  c o a l -  Net income ( $ / Y r )  
DCTR - D o n e s t i c  c o n l r  Tax r a t e  ( F r a c t i o n )  
D C R E V  -Domes t ic  c o a l  - Revenue ( $ / Y r )  
DCCST -Domes t ic  c o a l -  C o s t  ( $ / Y r )  
DCITC -Domes t ic  c o a l -  I n v e ~ t m e n t  t a x  c r e d i t  ( F r a c t i o n )  
DCNPC -Domes t ic  c o a l -  New p l a n t s  c o m p l e t e d  ( $ / Y r )  

DCRIV.K-DCMMP.K*DC~R.K 
D C R E V  -Domes t ic  c o a l -  Revenue ( $ / ~ r )  
DCHHP -Domes t ic  c o a l -  Minemouth p r i c e  ( $ / B t u )  
DCPR. -Domes t ic  c o a l -  P r o d u c t i o n  r a t e  !Btu/Yr)  

DCCST-K-UCCST.K+SCCST.K+DCDEP.KtDCItlT-K 
+I DCCST - D o m e s t i c  c o a l -  C o a t  ( $ / Y r )  

I UCCST -Underground  c o a l -  C o s t  ( $ / Y r )  
SCCST - S u r f a c e  coel- C o s t  ( $ / Y r )  
DCDEP -Domeetic  c o a l -  D e p r e c i a t i o n  ( $ / Y r )  
DCIAT - D o m e s t i c  c o a l -  I n t e r c a t  ( $ / Y r )  

NOTE 

DCCA-K-DCCA.J+(DT)(nCINV.J-DCCARRJK-DCVLI-JK) 
DCGA-5.AE9 

D C G A  - n o n e s t i c  c o a l -  G r o s s  a s s e t s  ( $ )  , 

D T  -Tima i n c r e m e n t  b e t w e e n  c a l c u l a t i o n s  
DCINV -Domestic c o a l -  I n v e s t m e n t  ( $ / Y r )  
DCCAR -Domes t ic  c o e l -  G r o s s  a s s e t  r e t i r e m e n t s  ( $ / Y r )  
DCV1.I -Domes t ic  c o a l -  Valtle l o s s  due  t o  i n f l a t i o n  ( $ / Y r )  

DCGAR.KL=DCCA .K*DCARP 
i 

DCARF-.O5 
DCCA.R -Domes t ic  c o a l -  C r o s s  a s s e t  r e t i r e m e n t s  ( j / Y r )  
D C C A  - D o n e s t i c '  c o a l -  C r o a a  a s s e t s  ( $ )  
DCARF -Domes t ic  c o a l -  A s s c t  r e t i r e m e n t , f a c t o r  ( P r a c t i o n / Y r )  

DCVL1.KL-DCGA.K*DEZNF.K 
DCVLI -Domes t ic  c o a l -  V a l u e  l o s s  d u e  t o  i n f l a t i o n  ( $ / Y r )  
D C G A  - D o m e s t i c  c o a l -  G r o s s  a e s e t s  ( $ )  
DCINF . - D o m e s t i c  e n e r ~ y -  I n f l a t i o n  r a t e  ( F r a c t i o n / Y r )  



N O T E  

D C N A . K - n C C A . R * D C A D F  
D C A D P m . 6 0  

DCNA - D o m e n t i c  c o n l -  N e t  a e s e t s  ($1  
D C C A  - D o n e e t i c  c o a l -  C r o e a  a e e e t e  ($11 

D C A D F  - D o n e e t i c  c o a l -  A c c u m u l a t e d  d e p r e t  i t a t i o n  f r a c t i o n  ( F r a c t i o n )  

DCEQ.K-DCNA.K*DCRF 
n C E P - .  80  

D C E Q  - D o m e s t i c  c o a l -  E q u i t y  ($1 
D C N A .  - D o m e s t i c  c o n l -  N e t  a e n e t s  ( $ )  
D C E F  - n o r n e e t i c  c o o l -  E q u i t y  f r a c t i o n  ( F r a c t i o n )  

D C D E B T .  R-DCNA.  L* D C D F  
D C D F - (  3 5 / 6 5 ) * D C E F  

D C D L R T  - D o m e s t i c  c o a l -  D e h t  [$ )  
DCNA - D o n e e t i c  c o a l -  N e t  o s e e t a  ( $ )  
D C D F  - D o m e s t i c  c o a l -  D e b t  f r a c t i o n  ( F r e c t i o n )  
D C E F  - n o r n e e t i c  c o a l -  E q u i t y  f  r s c t i o n  ( F r a c t i o n )  

D C I N T . K = D C I R . K * n C D E B T . R  
D C I N T  - D o m e n t i c  c o n l -  I n t e r e a t  ( $ / Y r )  
D C L R  - D o n e e t i c  c o a l -  I o t e r e s t  r a t e  ( ~ r a c t i o n / Y r )  

I 
\O D C D E B T  - D o m e e t i c  c o a l -  D e h t  ( $ )  
h) ' 0 C I R . K - D C I R N + D E I N F . K  

D C I R N - . 0 2 5  
n C I R  - D o m e s t i c  c o a l -  I n t e r e s t  r a t e  ( P r a c t i o n / Y r )  
DCI .RN . - D o m e s t i c  c a a l -  I n t e r e a  t r a t e  n o r m a l  ( F r a c t i o n / Y r )  
D C I N F  - D o m e s t i c  e n e r g y -  I n f l e t i o n  r a t e  ( F r a c t i o n / ? r )  

D C D R M T - K - D C D E R T . K / n C D L  
D C D L -  10 

D C D R N T  - D o m e s t i c  c o a l -  D e b t  r e p a y m e n t  ( ' s :~ r )  
DCDER'Y - D o m e e t i c  c o a l -  D e b t  I($) 
D C D L  - D o m e s t i c  c o a l -  D e b t  1 : f e  ( Y e n r )  

D C D E P .  E - D C G A . K / D C R L C  
D C R I , C - 2 0  

D C D E P  - D o m c s t l c  c o a l -  D e p r e c i n t l o n  ($!Kc) 
D C C A  - D o m e s t i c  c o n l -  G r o s s  a s s e t s  ( $ )  
D C R L C  - D o m e s t i c  c o a l -  R o o k  l i f e  o f  c a F L t s l  ( Y e a r )  



DC1F.K-DCN1.K-DCDIV.K+DCDEP.K-DCDRt1T.K 
DCIF - D o m e s t i c  c o a l -  I n t e r n a l  f u n d s  ( $ / Y r )  
D C N I  - D o m e s t i c  c o a l -  Net  income ( $ / Y r )  
DCDIV - D o m e s t i c  c o a l -  D i v i d e n d s  ( $ ) ~ r )  
DCpEP - D o m e s t i c  c o a l -  D e p r e c i a t i o n  ( $ / Y r )  
D,CDRMT - D o m e s t i c  c o a l -  Debt  r e p a y m e n t  . ( $ / Y r )  

DCDIV~K~TABAL(DCDPOT,DCROI.K.O,. 1 6 ,  . M ) * D C N I . K  
DCDPOT~.9/.8/*5,5/.45/-4 

DCDIV - D o m e s t i c  c o a l -  D i v i d e n d s  ( $ / Y K )  
' TARHL - T a b u l a r  r e l a t i o n s h i p  

DCDPOT -Domes t ic  c o a l -  Dpvidend  p a y o u t  t a b l e  ( T a b l e )  
D C R O I  -Domes t ic  c o a l -  R e t u r n  on i n v e s t m e n t  ( F r a c t i o n / ~ r )  
D C N I  - D o m e s t i c  c o a l -  Net income ( $ / Y r )  

DCR0I.K-(DCNI.K+DCINT.K)/(DCEQ.K+DCDEBT.K) 
DCROI-.025 

DCROI - D o m e s t i c  c o a l -  R e t u r n  on i n v e s t m e n t  ( F r a c t i o n / ~ r )  
D C N I  - D o m e s t i c  c o a l -  Net income ( $ / Y r )  
DCINT -Domes t ic  c o a l -  I n t e r e s t  ( $ / Y r )  
D C E Q  - D o m e s t i c  c o a l -  E q u i t y  ( $ )  
DCDEBT - D o m e s t i c  c o a l -  Debt  ( $ )  

DCROIN.K=DCROIH+SMOOTH(DCINF.K .DCEAT)+SFlOOTIl(STEP( - 0 3 . 1 Q 7 4 ) .  5 )  
D C R O I R - .  04  

DCROIN -Domes t ic  c o a l -  R e t u r n  on i n v e s t m e n t  n o r m a l  ( F r a c t i o n l Y r )  
D C R O T R  - D o m e s t i c  c o a l -  R e t u r n  on i n v e s t m e n t  r e a l  ( F r a c t i o n I Y r )  
SHOOTH - F i r s t  o r d e r  i n f o r m a t i o n  d e l a y  
DCINF - D o m e s t i c  c o a l -  I n f l a t i o n  r a t e  ( F r s c t i o n / Y r )  
DCEAT -Domes t ic  c o a l -  Economic a v e r a g i n g  t i m e  ( Y e a r )  
STRP - S t e p - s h a p e d  e x o g e n o u s  i n p u t  

D C R O I X . K - ~ ~ ~ ~ O O T ~ ~ ( D C R O I .  K/DCROIN.K.DCeAT). 
DCEAT-16 

D C R O I X  -Domes t ic  c o a l -  R e t u r n  on  i n v e s t m e n t  i n d e x  ( b i m e n s i o n l e a s )  
SMOOTH - F i r s t  o r d e r  i n f o r m a t i o n  d e l a y  
D C R O I  -Domes t ic  c o a l -  R e t u r n  on i n v e s t m e n t  ( P r a c t i o n / ~ r )  
D C R O I N  -Domes t ic  c o a l -  R e t u r n  on i n v e s t m e n t  n o r m a l  ( F r a c t i o n I Y r )  
DCEAT - D o m e s t i c  c o a l -  Economic a v e r a g i n g  t i m e  ( Y e a r )  

NOTE ' 



DCFA.K-DCIF.K+DCEFA.K 
DCFA LDomestic coal- Funds available <$/Yr) . 
DCIF -Domestic coal- .Internal funds (S/Yr) 
DCEFA -Domestic coal- External funds available ($/Yr) 

DCEFA.R=DCCA.K*DCCR.K 
DCEFA -Domeat ic coal- External funds available ($/Yr) 
DCCA -Domestic coal- Cross assets ( $ )  
DCCR -Domestic coal- Growth rate (Fra:tion/Yr) 

DCCR-K-TABIIL(DCGRT.DCROIX.K..4,1.4..2) 
~ c c ~ ~ = O / . l / . l 5 / . 2 / . 2 3 / . 2 5  

DCCR -Domestic coal- Growth rate ( F r a c t i o n / ~ r )  
TABHL -Tabular rela tionship 
DCCRT -Domestic coal- Growth rate table (Table) 
DCROIX -Domestic coal- Return on investment index ( ~ i m e n s i o n l e s s )  

NOTE 

DCFN.K~MAX(O,(DCFPA.K-DCPA.K-DCPUC.K+DCFCT*DCARB*(DCPA.K+DCFPA.K)/~)/DCFC~N) 
DCFCEN-. 8 5  
DCFCT=l. 5 

DCFN -Domestic coal- Funds needed ( $ / Y r )  
Fl A X -Function selecting th,e l a r ~ e r  of two values 
DCFPA -Domestic coal- Future 'physical assets ( $ 1  
DCPA -Domestic coal- Physical assets ( 5 )  
DCPUC -Domestic coal- Plants under construction ( $ )  
DCFCT -Domes tic coal- Facility construct ion time (Year) 
DCARF -Domestic coal- Asset retirement factor (Fraction/Yr) 
DCFCEN -Domestic cool- Fraction to capital expenditures normal [Fraction) 

DCFPA.K-DCt4PA.K*EXP((DCNPA.K/DCSPA.K-l)*DCFCTfDCEAT) 
DCFPA -Domestic coal- Future physical assets ( $ )  
DCNPA -Domestic coal- Normal physical as.sets ( $ )  
EXP -Exponential function 
DCSPA -Domeetic coal- Smoothed physicaB assets ( $ 1  . 
DCFCT -Domestic coal- Facility construction t!me (Year) 
DCEAT -Domes tic coal- Economic avere3ir.g time (Year) 

DCNPA .K-DCGD.K/DCCUFF*DCCC.K 
DCCUFP-. 7 0  

DCNPA -Domestic coal- Normal physical assets ( $ 1  
DCCD -Domestic coal- Cross demand ( ~ t u / Y  r) 
DCCUFP -Domestic coal- Capacity utilizatioo factor for planning (Fraction) 
DCCC -Domestic coal- Capital cost ($i(Btu/Yr)) 



DCSPA-K-DCSPA.J+(DT)(DCNPA.J-DCSPA.J)/DCEAT 
DCSPA-DCSPAI 
DCSPAI-1.5E9 

DCSPA - D o m e s t i c  c o a l -  S m o o t h e d  p h y s i c a l  a s s e t s  ( $ 1  
U T  - T i m e  i n c r e m e n t  b e t w e e n  c a l c u l a t i o n s  
DCNPA - D o m e s t i c  c o a l -  N o r m a l  p h y s i c a l  a s s e t s  ( $ )  
DCEAT - D o m e s t i c  c o a l -  E c o n o m : ~  a v e r a g i n g  t i m e  [ Y e a r )  
DCSPAI - D o m e s t i c  c o a l -  S m o o t h e d  p h y s i c a l  a s s e t s  i n i t i a l  ( $ )  

DCCC .K-DCPA .K/DCPC K 
DCCC - D o m e s t i c  c o a l -  C a p i t a l  c o s t  ( $ / ( ~ t u / Y r ) )  
DCPA - D o m e s t i c  c o a l -  P h y e i c i l  a s s e t s  ( $ )  
DCPC - D o m e s t i c  c o a l -  P r o d u c a i o n  c a p a c i t y  ( B t u i Y r )  

DCPA.K-SCPA.K+UCPAj.K 
DCPA - D o m e s t L c  c o a l -  P h y s i c a l  a s se t s  ( $1  
SCPA - S u r f a c e  c o a l -  P h y s i c a l  a s s e t s  ( $ 1  
UCPA - U n d e r g r o u n d  c o a l -  P h y s i c a l  a s s e t s  ( $ )  

DCPUC.K-SCPUC.K+UCPUC.K 
DCPUC - D o m e s t i c  c o a l -  P l a n t s  u n d e r  c o n s t r u c t i o n  ( $ )  
SCPUC - S u r f a c e  c o a l -  P l a n t s  u n d e r  c o n s t r u c t i o n  ( $ )  
UCPUC - U n d e r a r o u n d  c o a l -  P l a n t s  u n d e r  c o n s t r u c t i o n  ( $ )  

DCNPC.K-SCFCR.JK+UCFCR.JK 
DCNPC. - D o m e s t i c  c o a l -  New p l a n t s  c o m p l e t e d  ( $ / Y r )  
SCFCR - S u r f a c e  c o a l -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  

I 
\O UCFCR - U n d e r g r o u n d  c o a l -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
VI 

DCINV.K=HIN(DCFA.K.DCFN.K)~DCFCEN 
DCTCR-2 

DCINV - D o m e s t i c  c o a l -  I n v e s t m e n t  ( $ /Y  r )  
M I N  - F u n c t i o n  a e l e c t i n g  t h e  s m a l l e r  o f  t v o  v a l u e s  
DCFA - D o m e s t i c  c o a l -  F u n d s  a- aila able ( $ / Y r )  
DCFN - D o m e s t i c  c o a l -  F u n d s  n s e d e d  , ( $ / Y r )  
DCFCEN - D o m e s t i c  c o a l -  F r a c t i o i  t o  c a p i t a l  e x p e n d i ' t u r e s  n o r m a l  ( F r a c t i o n )  
DCTCR - D o m e s t i c  c o a l -  T i m e  f o r  g r o w t h  r a t e  ( Y e a r )  

NOTE 



NOTE 
NOTE *******k**+**L*****'*fL************"*********&k******************** 

NOTE 
NOTE C o n 1  F i n a n c i n g :  U s e  o f  F u n d s  S u > s e c t o c  
NOTE 
NOTE *********************&L*i***L*********t**k*********k*************X****, 

NOTE 
NOTE 

I 

SCINV.KL-DCINV.K*SC~AW.K/DCAW.K 
SCINV-SCINVI 
SCINVI- .03E9 

SCIYV - S u r f a c e  c o a l -  I n v e s t m e n t  ( S / S r )  
DCINV - D o m e s t i c  c o a l -  1 n . v e s t m e n t  ( $ i Y r )  
SCAW - S u r f a c e  c o a l -  A l L o c a t i o n  v e i g h t  ( D i m e n s l o n l e s e )  
DCAW - D o m e s t i c  c o a l -  A l l o c s t i o n  w e i g h t  ( D i m e n s i u n l e s s )  , 

SCINVI - S u r f a c e  c o a l -  I n v e s t n e n t  i n i t i a l  ( S / Y r )  

SCAW.K=(SCMCST.K*lE6)*DCWF*(l-mEP(I.SCkM)) 
SCAW - S u r f a c e  c o a l -  A l l o c a t i o n  u e i g h t  ( D i m e n s i o n l e s s )  
SCFICST - S u r f a c e  c o a l -  M a r g i n a l  c o e t  [ $ / D t u )  
DCWF - D o m e s t i c  c o a l -  W e i g h t i n g  f a c t o r  ( D i m e n s i o n l e s e )  
STEP - S t e p - s h a p e d  e x o g e n o u s  i n p u t  
SCMY - S u r f a c e  c o a l -  M o r a t o ~ i u m  f n i t L a t i o n  y e a r  ( Y e a r )  

SCNCST.K-SCCCR.K*SCSCC.K+SCO~C.K+SC~CIIG 
SCDCIIC-. 20E-6 

SCHCST - S u r f a c e  c o a l -  I l a r R i m a l  c o s t  ($/Btu) 
I rn SCCCR - S u r f a c e  c o a l -  C a ~ i t a l  c h a r g e  r o t e  ( F r a c t i o n / Y r )  

Q\ SCSCC - S u r f a c e  c o a l -  S p ~ c i f ' i c  c a p i t a l  c o s t  ( $ / ( ~ t u / Y r ) )  
I SCOMC - S u r f a c e  c o a l -  O p e r a t i n g  a n d  m a i n t e n a n c e  <O&M> c o s t  ( $ / B B u )  

SCDCHC - S u r f  a c e  c o a l -  D e l i v e r y  c h e r ~ e  ( $ / B t u )  

S C C C R . K - . O ~ O + S M O O T ~ I ( S T E P ( , ~ ~ , ~ ~ ~ ~ ) . ~ )  
SCCCR - S u r f a c e  c o a l -  C a p i t a l  c h a r g e  r a t e  ( F r a c t i o n / Y r )  
SMOOTH - F i r s t  o r d e r  i n f o r m a t i o n  d e l a y  
STEP - S t e p - e h a p e d  e x o g e n o u s  i n p u t  



SCSCC.K-SCCC.K*SCSCtl.K/DCCIIFP 
SCSCC - S ~ ~ r f o c e  c o a l -  S p e c i f i c  c a p i t a l  c o a t  ( $ / < ~ t u / Y r ) )  
SCCC - S u r f a c e  c o a l -  C a p i t a l  c o s t '  ( $ / ( R t r ~ / Y r ) )  \ 

SCSCM - S u r f  n c e  c o n l -  S e c o n d a r y  c o n s t r n i n t  m u l t i p l i e r  (Dimensionless) 
DCC4lFP - D o m e s t i c  c o n l -  C n p n c i l y  u t i l i z a t i o n  f a c t o r  f o r  p l a n n i n g  ( F r a c t i o n )  

S C S C W . K - T A R I I L ( n C S C l l - r , S C G R  .K, - 0 4 . .  2 0 ,  . O h )  
SCSCM - S u r f a c e  c o a l -  S e c o n d a r y  c o n s t r a i n t  m u l t i p l i e r  ( D i n e n s i o n l c s s )  
TAnllL - T a h t ~ l a r  r e l a t i o n s h i p  
DCSCMT - D o m e s t i c  c o a l -  S e c o n d ~ r y  c o n s t r a i n t  m u l t i p l i e r  t a b l e  ( T a h l e )  
SCCR - S u r f a c e  c o a l -  G r o w t h  r a t e  ( F r n c t i o n I Y r )  

SCCR.K-(SCACR.K/SNOC)TH(SCAGR.K,nCTCF)-I)/nCTCR 
SCGR - S u r f n c c  c o a l -  G r o w t h  m a t e  ( F r a c t i o n I Y r )  
SCACR - S ~ ~ r f a c c  c o a l -  A s s e t s  L o r  c r o w t h  r a t e  ( $ 1  
SWOOTR - F i r s t  o r d e r  i n f  o r m a  t i c n  d c l a y  
DCTCR - D o m e s t i c  c o n l -  T i n e  f c r  g r o w t h  r a t e  ( Y e a r )  , 

SCACR-K-blAX(DCPAMI.SCPA.K+SCPIJC.K) ' 

SCMY-2200 
SCACR - S u r f a c e  c o a l -  A s s e t s  f o r  g r o w t h  r a t e  ('$1 
tlAX - F u n c t i o n  s e l e c t i n g  t h e  l a r g e r  o f  t w o  v a l u e s  
DCPAHI - D o m e s t i c  c o a l -  P h y s i c a l  a s s e t s  o f  a  m a t u r e  i n d u s t r y  ( $ )  
SCPA - S u r f a c e  c o a l -  P h y s i c a l  a s s e t s  ( S )  
SCPUC - S u r f a c e  c o a l -  P l a n t s  u n d e r  c o n s t r u c t i o n  ( $ )  
SCNP - S u r f a c e  c o a l -  H o r a t o r 6 u m  i n i t i a t i o n  y e a r  ( Y e a r )  



UCINV.KL-DCINV.K*UCAW.K/DCAN.K 
UCINV-UCINVI 
UCINVIm.3E9 

UCINV - U n d e r g r o u n d  c o a l -  I n v e s t m e n t  ( $ / Y r )  
DCINV - D o m e s t i c  c o a l -  I n v e s t m e n t  ( $ / Y r )  
UCAW - U n d e r a r o u n d  c o a l -  A l l o c a t i o n  w e i g h t  ( D i m e n s i o n l e i a )  
DCAW - D o m e s t i c  . c o a l -  A l l o c a t i o n  w e i i h t  ( I ) i r n e n e i o n l e a e )  
UCINVI - U n d e r g r o u n d  c o a l -  I n v e s t m e n t  i n i t i a l  ( $ / Y r )  

UCAW.K-(UCMCST.K*lE6)-DCWF 
UCAH - U n d e r g r o u n d  c o a l -  A l l o c a t i o n  w e i g h t  ( n i r n e n e i o n l e s s )  
UCHCST - U n d e r g r o u n d  c o a l -  H a r ~ i n a l  c o s t  ( $ / B t u )  
DCVF -Domes t i c  c o a l -  W e i g h t i n g  f a c t o r  4 D i m e n s i o n l e s a )  

UCHCST-KgUCCCR-K*UCSCC.K+UCOMCcK+UCLCST-K 
UCNCST - U n d e r g r o u n d  c o a l -  H a r a i n a l  c o e t  ( $ / B t u )  
UCCCR - U n d e r a r o u n d  c o a l -  C a p i t a l  c h a r e e  r a t e  ( F r a c t i o n I Y r )  
UCSCC - U n d e r g r o u n d  c o a l -  S p e c i f i c  c a p i t a l  c o e t  ( $ / ( B t u / Y r ) )  
UCOtfC - U n d e r g r o u n d  c o a l -  O p e r a t i n g  a n 8  m a i n t e n a n c e  < O b H >  c o e t  ($!Btu) 
UCLCST - U n d e r g r o u n d  c o a l -  L a b o r  c o e t  ( $ / B t u )  

UCCCR.K-.080+SMOOTH(STEP(.05'.1974).5) 
UCCCR - U n d e r g r o u n d  c o a l -  C a p i t a l  c h a r g e  r a t e  { F r a c t i o n / Y r )  
SMOOTH - F i r e  t o r d e r  i n f o r m a t i o n  d e l a y  
STEP - S t e p - a h a p e d  e x o g e n o u s  l n p u t  

UCSCC.K-UCCC.K*UCSCH.K/DCCUFP 
UCSCC - U n d e r g r o u n d  c o a l -  S p e c i f i c  c a p i t a l  c o s t  ( $ / ( B t u / Y r ) )  
UCCC - U n d e r a r o u n d  c o a l -  C a p i t a l  c o s t  ( O / ( B t u / Y r ) )  
UCSCH - U n d e r g r o u n d  c o a l -  S e c o n d a r y  c o n s t r a i n t  m u l t i p l i e r  ( D i m e n e l o n l e s s )  
DCCUFP - D o m e s t i c  c o a l -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  f o r  p l a n n i n ~  ( P r a c t l o n )  

UCSCM.K-TABllL(DCSCt1T.UCGR.K. - 0 4 , .  2 0 ,  - 0 4 )  
UCSCM - U n d e r a r o u n d  c o a l -  S e c o n d a r y  c o e s t r a i n t  m u l t i p l i e r  ( ~ i m e n e i o r l e s a )  
TABllL - T a b u l a r  r e l a t i o n s h i p  
DCSCMT - n o m e n t i c  c o a l -  S e c o n d a r y  c o n s t r a i x t  m u l t i p l i e r  t a b l e  ( T a b l e )  
UCGR - U n d e r g r o u n d  c o a l -  G r o w t h  r a t e  ( ~ r a c t i o n / Y r )  

.UCCR.K~(UCACR.K/SMOOTH(UCAGR.K.DCTCR)-l)/DCTC,R 
UCCR - U n d e r g r o u n d  c o a l -  C r o w t h  r a t e  ( F r a c t i o n / Y r )  

"' UCACR - U n d e r g r o u n d  c o a l -  A s s e t s  f o r  g r o w t h  r a t e  ( $ )  
SMOOTII - F i r s t  o r d e r  i n f o r m a t i o n  d e l a y  
DCTCR - D o m e s t i c  c o a l -  T ime  f o r  g r o w t h  r a t e  ( Y e a r )  

UCACR.K=MAX(DCPAMI.UCPA.K+UCPUC.K) 
UCAGR - U n d e r g r o u n d  c o a l -  A s s e t s  f o r  g r o w t h  r o t e  ( $ )  
HAX - F u n c t i o n  s e l e c t i n g  t h e  l a r g e r  o f  t v o  v a l u e s  
DCPAMI - D o m e s t i c  c o a l -  P h y s i c a l  a s s e t a  o f  a  m a t u r e  i n d u s t r y  ($1 .  
UCPA - U n d e r g r o u n d  c o a l -  P h y a i c a l  a s a e t s  ( $ )  
UCPUC - U n d e r g r o u n d  c o a l -  P l a n t s  u n d e r  c o n s t r u c t i o n  ( $ 1  

NOTE 



MOTE . * * * r * * r * * * * * * r r * r * t * . r * * * * * * * * r * * * * * * * r * * * * * * * * * * * * * * * * * * * * *  
NOTE 
NOTE S u r f  a c e  C o a l  P r o d u c t  i n n  S r ~ b s e c t o r  
NOTE 
VOTE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOTE 
HOTF: 

SCPA.K-SCPA.J+(DT)(SCFCR.JK-SCPARRJK) 
SCPA-1.5E9 

SCPA - S u r f n c e  c o a l -  P h y s i c a l  a s a e t s  ( $ )  ' 

D T  ' - T i m c  i n c r e m e n t  b e t w e - e n  c a l c r ~ l a t i o n e  
SCFCR - S l ~ r f a c e  c o n l -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / ? r )  
SCPAR - S u r f a c e  c o a l -  P h y s i c a l  a a s e t  r e t i r e m e n t s  ( S / Y r )  

SCPAR.KI.=SCPA.K*SCARF 
SCARF-.05 

SCPAR - S u r f a c e  c o a l -  P h y s i c a l  a s s e t  r e t i r e m e n t s  ( S / Y r )  
SCPA - S u r f n c e  c o a l -  P h y s i c a l  a s s e t s  ( $ 1  
SCARF - S u r f a c e  c o a l -  Asset r e t i r e m e n t  f a c t o r  ( ~ r a c t i o n / ~ e a r )  

SCFCR.KLmDEl.AY3P(SCINV.JK,DCFCT,SCPUC.K) 
SCFCR - S u r f a c e  c o a l -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
DCLAY3P - T h i r d  o r d e r  p i p e l i n e  m a t e r i a l  d e l n y  
SCIHV - S ~ ~ r f a c e  c o n l -  I n v e s t m e n t  ( $ / Y . r )  
DCFCT - D o m e a t  i c  c o a l -  F a c i l i t y  c o n s t r u c t  i o n  t i m e  [ Y e a r )  
SCPllC - S u r f a c e  c o a l -  P l a n t s  u n d e r  c o n a t r u c t  i o n  ( $ )  

NOTE 

SCR.K-SCR.J+(DT)(-SCRDRRJK) 
SCR-SCRI 
S C H I - ~ ~ ~ ~ E I  5  

S  CR - S u r f a c e  c o a l -  R e a o u r c e s  ( B t u )  
DT - T i m e  i n c r e m e n t  b e t v e c n  c a l c u l a t i o n s  
SCRDR - S u r f a c e  c o a l -  R e a c r v e s  d e p l e t i o n  r a t e  -(Btu!Yr) 
SCRI  - S u r f a c e  c o a l -  R e s o u r c e s  i n i t i a l  ( B t u )  

SCRnR.KL-SCPR.K 
SCRDR ; S ~ r f a c e  c o , a l -  ~ e n e r v e a  d e p l e t i o n  r a t e  ( ~ t u ! ~ r )  
SCPR - S u r f a c e  c o a l -  P r o d u c t i o n  r a t e  ( R t u / Y r )  



SCPR.K-DCCUF.K*SCPC.K 
SCP4 - S u r f a c e  c o a l -  P r o d u c t i o n  r a t e  ( R t u l Y r )  
DCCUF - D o m e s t i c  c o a l -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  
SCPC - S u r f a c e  c o a l -  P r o d u c t i o n  c a p a c i t y  ( B t u / Y r )  

-! 

SCPC.K-SCCP.K*SCPA.K 
SCPC - S u r f a c e  c o a l -  P r o d u c t i o n  c a p a c i t y  ( B t u / Y r )  
SCCP - S u r f a c e  c o a l -  C a p i t a l  p r o d u c t i v i t y  ( ( B t u / l r ) / $ )  
SCPA - S u r f a c e  c o a l -  P h y s i c a l  a s s e t s  I $ )  

SCCP . K - T A B L E ( S C D M T ,  S C R .  K / $ C R I .  0 ,  I ,  - 2 )  *SCCPN*SCPMS. K 
S C D H T = O / . 2 / . 4 / . 6 / . 8 / 1  ' 

SCCPN-2.8E6 
SCCP - S u r f a c e  c o a l -  C a p i t a l  p r o d u c t i v i t y  ( ( B t u / Y r ) / S )  
TABLE - T a b u l a t  r e l a t i o n s h i p  
SCDHT - S u r f a c e  c o a l -  D e p l e t i o n  m u l t i p l i e r  t a b l e  ( T a b l e )  
S  CR - S u r f a c e  c o a l -  R e s o u r c e s  ( B t u )  
SCRI - S u r f a c e  c o a l -  R e s o u r c e s  i n i t i a l  ( B t u )  
SCCPN - S u r f a c e  c o a l -  C a p i t a l  p r o d u c t i v i t y  n o r m a l  ( ( B t u / ~ r ) / $ )  
SCPMS - S u r f a c e  c o a l -  P r o d u c t i v i t y  m u l t i p l i e r  f r o m  s a f e t y  ( D i m e n s i o n l . e a a )  

SCPHS.K~SHOOTH(CLIP(.65,1,TIHEEK,1970)~DCSAT) 
DCSAT- 3 

SCPElS - S u r f a c e  c o a l -  P r o d u c t , i v i t y  m u l t i p l l e r  f r o m  s a f e t y    dimension less) 
SElOOTH - F i r a t  o r d e r  i n f o r m a t i o n  d e l a y  
C L I P  - F u n c t i o n  s w i t c h e d  d u r i n g  t h e  r u n .  
TIME - A c t u a l  t i m e  d u r i n g  s i m u l a t i o n  
DCSAT - D o m e s t i c  c o a l -  S a f e t y  a d j u s t m e n t  t d m e  ( Y e a r )  



SCCC.K=l/SCCP.K 
SCCC - S u r f a c e  c o a l -  C a p i t a l  c o s t  ( $ / ( B t u / Y r ) S  
SCCP - S u r f a c e  c o a l -  C a p i t a k  p r o d u c t i v i t y  ( ( B t u / Y r ) / $ )  

SC0MC.K-SCCF*SCCC.K+SCST.K+SCRSC.K 
SCCF-. 58 

SCO?lC - S u r f a c e  c o a l -  Operating a n d  m a i n t e n a n c e  <OLM> c o s t  ( $ / B t u )  
SCCF - S u r f a c e  c o a l -  C o s t  f a c t o r  ( F r a c t i o n / Y r l  
SCCC - S u r f a c e  c o a l -  C a p i t a l  c o s t  ( $ / ( D t u / Y r ) )  
SCST - S u r f a c e  c o a l -  S e v e r e m c e  t a x  ( $ / R t u )  
SCRSC - S u r f a c e  c o a l -  R e c l a m a t i o n  s t a n d a r d s  c o o 5  ( $ / B t u )  

SCCST.K-SCPR.K*SCOMC.K 
SCCST - S u r f a c e  c o a l -  C o s t  : $ / . Y r )  
SCPR - S u r f a c e  c o a l -  P r o d u c t i o n  r a t e  ( B t u / Y r )  
SCONC - S u r f a c e  c o a l -  O p e r a t i n g  a n d  m a i n t e n a n c e  <OLH> c o s t  ( $ / D t u )  

- ~ C ~ T . K - ~ T E P ( ~ . ~ C ~ T Y ~ * T A B H L ~ S C S T T . ( " I H E . K - ~ ~ ~ T P Y ~ / ~ ~ ~ T P T , ~ , ~ , ~ ~ * ~ E - ~  
SCSTY-1975 
S C S T T - . 2 0 / . 6 0  

. SCSTPT-20 I 

SCSTPY-2200 
SCST - S u r f a c e  c o a l -  S e v e r e n c e  t a x  ( $ / B t u )  
STE'P - S t e p - s h a p e d  e x o g e n o u . 3 ,  i n p u t  
SCSTY - S u r f a c e  c o a l -  S e v e r e q c ' e  t a x  i n i t i a t i o n  y e a r  ( Y e a r )  
TADllL - T a b u l a r  r e l a t i o n s h i p  
SCSTT - S u r f a c e  c o a l -  S e v e r e i c e  t a x  t a b l e  ( T a b l e )  
T I N E  - A c t u a l  t i m e  d u r i n g  a l m u l a t i o n  
SCSTPY - S u r f a c e  c o a l -  S e v e r e - c e  t a x  p o l i c y  i n i t i a t i o n  y e a r  ( Y e a r )  
SCSTPT - S u r f a c e  c o a l -  S e v e r e x c e  t a x  p o l i c y  t i m e  ( Y e a r )  

SCRSC.K-STEP(SCIRSC,SCRSY) 
SCRSY-1975 
S C I R S C g - 1 3 E - 6  

SCRSC - S u r f a c e  c o a l -  R e c l a m a t i o n  s t a n d a r d s  c o s t  ( $ / B t u )  
STEP - S t e p - s h a p e d  e x o g e n o u s  i n p u t '  
SCIRSC - S u r f a c e  c o a l -  I n d i c a t e d  r e c l a m a t i o n  c o s t s  ( S I B t u )  
SCRSY - S u r f a c e  c o a l -  R e c l a m n t i o n  a t a n d a r d s  i n i t i a t i o n  y e a r  ( Y e a r )  

NOTE 



NOTE 
NOTE U n d e r a r o u n d  C o a l  P r o d u c t i o n  S t t b s e c t o r  
NOTE 
NOTE * * * * * * * * * * * * * * * * * * * * t r * * * * * * * * * r * * * b * * , * * * * * * * * * * * * * * * h * * * * * * * * * * * * * * *  

NOTE 
NOTE 

UCPA.K-UCPA.J+(nT)(UCFCR.JK-UCPAR-JK) 
UCPA-4.3F.9 

UCPA - 1 l n d e r E r o u n d  c o a l -  P h y s i c a l  a s s e t s  ( $ )  
D T  - T i m e  i n c r e m e n t  b e t w e e n  c a l c u l a t i o n s  
UCFCR - U n d e r g r o u n d  c o a l -  F a c i l i  t r  c o m p l e t i o n  r a t e  ( $ / ~ r )  
UCPAR - U n d e r ~ r o u n d  c o a l -  P h y s i c a i  a s s e t  r e t i r e m e n t s  ( $ / Y r )  

UCPAR. KL-IICPA .K*UCARF 
UCARF- - 0 5  

UCPAR - U n d e r g r o u n d  c o a l -  P h y s i c e l  a s e e t  r e t i r e m e n t s  ( $ / ~ r )  
UCPA - 1 l n d e r g r o u n d  c o a l -  P h y s i c a l  a s s e t s  ( $ 1  
UCARF - U n d e r g r o u n d  c o n l -  A s s e t  r e t i r e m e n t  f a c t o r  ( F r a c t i o n / Y e a r )  

U C F C R . K L - D E L A Y  ~ P ( U C I N V .  JK ' ,DCPCT,I~CPUC.K)  
UCFCR - U n d e r g r o u n d  c o o l -  F a c i l i  t y  c o a p l e t  I o n  r a t e  ( $ / ~ r )  
DELAY3P - T h i r d  o r d e r  p i p e l l n e  m a t e r i i l  d e l a y  

I llC1NV - U n d a r g r o t t n d  c o a l -  I n v e s t m e n t  ( $ / Y r )  
w 
0 

DCFCT - D o m e s t i c  c o a l -  F a c i l i t y  c c , n s t - r u c t i o n  t i m e  ( Y e a r )  
h) 1ICPtIC - U n d e r a r o u n d  c n o l -  P l e n t s  u n d e r  c o n s t r t r c t i o n  ( $ 1  
I 

NOTE'. 

1ICR.K-VCR. J + ( D T )  (-UCRDR. JK) 
UCR-UCRI 
U C R I - 7 0 0 0 ~ 1  5 

UCR - U n d e r ~ r o u n d  c o a l -  R e s o u r c e s  ( B t u )  
D T  - T i m e  i n c r e m e n t  b e t v e e n  c a l ~ c u l a t i o n s  
UCRDR - U n d e r g r o u n d  c o a l -  R e s e r v e s  d e p l e t i o n  r a t e  ( B t u / Y r )  
UCRI - U n d e r g r o u n d  c o a l -  Resources i n i t i a l  ( B t u )  . 

1ICRDR.KI.-IICPR . K  
UCRDR - - U n d e r ~ r o u n d  c o n l -  R e s e r v e s  d e r l e k i o n  r a t e  ( B t u I Y r )  
UCPR - U n d e r ~ r o u n d  c o a l -  P r o d u c t i o n  a n t e  ( R t u / Y r )  

NOTE 

llCPR.t!=DCCIJF .K*lrCPC . K  
UCPR - 1 l n d e r g r o u n d  c o a l -  P r o d u c t i s n  r a t e  ( R t u / Y r )  
DCCUF - D o m e s t i c  c o e  1- C a p a c i t y  t t t l l i z a t  Eon f a c t o r  ( Q r a c t  i o n )  
UCPC - U n d e r g r o u n d  c o a l -  P r o d u c t i 3 n  c a p a c i t y  ( ~ t u / Y r )  

UCPC .K-UCCP .K*llCPA .K 
UCPC - 1 J n d e r g r o t l n d  c o a l -  P r o d u c t i o n  c f l p a c i t y  ( E l t u / Y r )  
UCCP - 1 l n d e r g r a n n d  c o a l -  C a r i t a l  p r o d u c t i v i t y  ( ( B t u / Y r ) / S )  
UCPA - 1 l n d e r ~ r o u n d  c o a l -  P h y s i c a l  e s s e t s  ( $ )  



~CCP.K=TABLE(UCDIIT,UCR.K/UCRI.O.I..~)*UCCPN*UCP~IS.K*UCTH.K 
U C D H T - 0 / . 2 / . 4 / . 6 / . 8 / 1  
U C C P N = 4 . l E 6  

UCCP - U n d e r g r o u n d  c o a l -  C a p i t a l  p r o d u c t i v i t y  ( , ( ~ t u / ~ r ) / $ )  
TADLE' - T a , b u l a  r  r e l a t  i o n s h i p  
UCn?IT - U n d e r g r o u n d  c o a . 1 -  D e p l e t i o n  m u l t i p l i e r  t a b l e  ( T a h l e )  
UCP, - U n d e r g r o u n d  c o a l -  R e s 3 u r c e s  ( R t u )  
UCRI - U n d e r g r o u n d  c o a l -  R e s o u r c e s  i n i t i a l  ( B t u )  
UCCPN - U n d e r g r o u n d  c o a l -  C a p l t a l  p r o d u c t i v i t y  n o r m a l  ( ( ~ t u / ~ r ) / $ )  
UCP:fS - U n d e r g r o u n d  c o a l -  P r o d u c t i v i t y  m u l t i p l i e r  f r o m  s a f e t y  ( D i m e n s i o n l z s s )  
UCTH - U n d e r g r o u n d  c o a l -  T e c h n o l o g y  m u l t i p l i e r  ( D i m e n s i o n l e s s )  

U C T t 1 . K - T A B t I L ( U C T t 4 T . T I M E . K .  1 9 5 0 , 2 0 0 0 3  1 0 )  - 
UCTMT-1/.52/.27/.22/.22/.22 

UCTH - U n d e r g r o u n d  c o a l -  T e c h n o l o g y  m u l t i p l i e r  ( D i m e o s i o n l e s s )  
TABllL - T a b u l a r  r e l a t i o n s h i p  
UCTMT - U n d e r a r o u n d  c o a l -  T e c h n o l o g y  m u l t i p l i e r  t a b l e  ( T a b l e )  
T I H E  - A c t u a l  t i m e  d u r i n g  s i m u l a t i o n  

~~P~~~.K=S~IOOTII(TABLE(UCPEIST.UCAR.K.D. 1 . 2 5 .  . ~ S ) , D C S A T )  
UCP!4ST=0/.4/.72/.85/1/1.05 

UCPMS - U n d e r g r o u n d  c o a l -  P r o d u c t i v i t y  m u l t i p l i e r  f r o m  s a f e t y  ( D i m e n s i o n l e s s )  . 
SNQOTII - F i r s t  o r d e r  i n f o r m a t i o n  d e l a y  
TARLE - T a b u l a r  r e l a t i o n s h i p  , 
UCPMST - U n d e r g r o u n d  c o a l -  PI4S t a b l e   able) ' 

UCAR - U n d e r g r o u n d  c o a l - .  A d j u s t m e n t  r a t e  ( D i m e n s i o n l e s s )  
DCSAT - D o m e s t i c  c o a l -  S a f e t y  a d j u s t m e n t  t i m e  ( Y e a r )  

UCAR.K=CLIP(UCRSS,UCNSS.TIMEeK,1969~ 
UCNSS-1 
UCRSS-. S 

UCAR - U n d e r g r o u n d  c o a l -  A d j u s t m e n t  r a t e  ( D i m e n s i o n l e s s )  
C L I P  - F u n c t i o n  s w i t c h e d  d u r i n g  t h e  r u n  
UCRSS - U n d e r g r o u n d  c o a l -  R e w l a t e d  s a f e t y  s t a n d a r d s  ( ~ i m e n s i o n l e s s )  
UCNSS - U n d e r p , r o u n d  c o a l -  l l o r m a l  s a f e t y  s t a n d a r d s  ( ~ i m e n e i o n l e a s )  
T I H E  - A c t u a l  t i m e  d u r i n g  s i m u l a t i o n  \ 

UCCC-K-I/UCCP.K. . 
. UCCC - U n d e r u r o u n d  c o a l -  C a p i t a l  c o s t  ($1 ( B t u / Y r ) )  

UCCP - U n d e r g r o u o d  c o a l -  C a p i t a l  p r o d u c t i v i t y  ( ( B t u / Y r ) / S )  

U C ~ M C . K - ' U C C F * U C C C . K  
UCCF- . I 3 5  

UCOHC - U n d e r g r o u n d  c o a l -  O p e r a t i n g  a n d  m n i n t e n a n c e  < O h M >  c o s t  ( $ / ~ t u )  
UCCF - U n d e r g r o u n d  c o a l -  C o s t  f a c t o r  ( F r a c t i o n / Y r )  
UCCC - U n d e r a r o u n d  c o a l -  C a p i t a l  c o s t  ( $ / ( B t u / Y r ) )  



UCCST.K-UCPR.K*(UCQHC-K+UCLCST.E) 
UCCST - U n d e r g r o u n d  c o a l -  C o a t  ( $ / Y r )  
UCPR - U n d e r a r o u n d  c o a l -  P r o d u - t i o n  r a t e  ( B t u t Y r )  
UCONC - U n t l e r g r o u n d  c o a l -  O p e r a  t ins a n d  m a i n t e n a n c e  <OLH> c o s t  ( $ / B t u )  
UCLCST. - U n d e r g r o u n d  c o a l -  L a b o r  c o a t  ( S / B t u )  

UCLCST.K-(UCLW.K/UCCLR K)*UCCC.6 
UCLCST - U n d e r g r o u n d  c o a l -  L a b o r  c o s t  ( $ / B t u )  
UCLV - 1 l n d e r g r o u n d  c o a l -  L a b o r  v a g e e  ( $ / L a b o r e r - Y r )  
UCCLR - U n d e r g r o u n d  c o a l -  C a p i t s l - t o - l a b o r  r a t i o  ( $ - c a p i t a l / L l b o r e r )  
UCCC - U n d e r a r o u n d  c o a l -  C a p i t a l  c o a t  ( $ / ( B t u / Y r ) )  

UCLW.K-UCLWN*UCLWM.K ' 

UCLWN-16 5 0 0  
UCLW - U n d e r g r o u n d  c o a l -  L a b o r  w a g e s  ( $ / L a b o r e r - Y r )  
UCLUN - U n d e r g r o u n d  c o a l -  L a b o r  w a g e s  n o r m a l  ( $ / L a b o r e r - Y r )  
UCLWt.l - U n d e r g r o u n d  c o a l -  L a b o r  w a g e  m u l t i p l i e r  ( D i m e n s i o n l e s s )  

UCLWM .K-TABLE(UCLWHT , T I t l E  .R 195C.  2 0 3 0  1 0 )  
u~~wn~-lll.2/l.6/2/2.4/2.612.8/2.8/2.9/3~0 

UCLWH - U n d e r g r o u n d  c o a l -  L a b o r  waRe m u l t i p l i e r  ( D i m e n a i o n l e a 8 )  
TABLE - T a b u l a r  r e l a t i o n a b i p  , 
UCLWHT.. - U n d e r g r o u a d  c o a l -  L a b o t  w a g e  m u l t i p l i e r  t a b l e  ( T a b l e )  
TIME - A c t u a l  t i m e  d u r i n g  a i m u Z a t i o n  ' 

UCCLR -K-UCCLRN*UCCLM .K 
UCCLRN-11500 

UCCLR - U n d e r g r o u n d  c o a l -  C a p i t a l - t o - l a b o r  r a t i o  ( $ - c a p i t a l / L a b o r e r )  
UCCLRN - U n d e r g r o u n d  c o a l -  C a - p i t a l - t o - l a b o r  r a t i o  n o r m a l  ( $ - c a p i t a l / L a b o r e r )  
UCCLU - U n d e r g r o u n d  c o a l - . C a p i t a l / l e b c - r  m u l t i p l i e r  ( D l m e n a i o n l e a a )  

ucctn K-TARHL(UCCLHT T I H E . K . ~ ~ ~ ~ , Z O O O . ~ O )  
UCCLMT-113-0/9.0/lZ.O/I3.9/14 

UCCLH - U n d e r g r o u n d  c o a l -  C a p i t a l / l a b a r  m u l t i p l i e r  ( D i m e n s i o n l e a s )  
TABHL - T a b u l a r  r e l a  t i o n e h i p  
UCCLMT - U n d e r g r o u n d  c o a l -  C a p i t a l l l e b c r  m u l t i p l i e r  t a b l e  ( T a b l e )  
TIHE - A c t u a l  time d u r i n g  a i r n u l a t i o n  

NOTE 
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NOTE 
NOTE ********k**************b************k**************************** 

NOTE 
NOTE E l e c t r i c i t y  S u p p l y - n e m a t d  R a l s n c e :  C a p a c i t y  U t i l i z a t i o n  S u b s e c t o r  
NOTE 
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YOTF 
NOTE 

SECUF Y.=TARlIL(SECIIFT . SED K/SCPC -K 0 1 2 )  
SeCUFT=O/  . 2 /  4 1 . 6 1 . 8 1  8 5  

SECIIF - S t e a m  e l e c t r i c -  C ~ p o c i t y  1 1 t i l f z n ~ r . i o n  f a c t o r  ( F r a c t i o n )  
TARIII. -Tabular r e l a t i o n e h i p  
SECUFT - S t e a m  e l e c t r i c -  C ~ p a c i t y  u t i l i z a r i o n  f a c t o r  t a b l e  ( T a b l e )  
S  ED - S t e a m  e l e c t r i c -  Demand  ( R t r r / Y r )  
SFPC - S t e a m  e l e c t r i c -  P m o d u c t i o n  c a p a c i t y  ( B t u / Y r )  

SED .K-TECD .K-WEPR .K-IITPR. Y. 
S ED - S t e a m  e l e c t r i c -  D e m a n d  ( B t u I Y r )  
TFCD - T o t a l  e l e c t r i c -  C r o s s  d e m a n d  ( B t u / Y r )  
llEPR - H y d r o  e l e c t r i c -  P m o d u c t i o n  r a t e  ( R t u / Y r J  
HTPR - 1 l y d r o t h e r m a l  e l e c t r i c -  P r o d u c t i o n  r a t e  ( I l t u l Y r )  

- T E G D . K - T E ! I D . K / T E D E  
TECD - T o t a l  e l e c t r i c -  C a o e s  ' d e m a n d  ( O C U / Y ~ )  
TEND - T o t n l  e l e c t r i c -  tle t d e m a n d  ( B t u ! Y r )  
T E D E  - - T o t a l  e l e c t r i c -  D i s t r i h t ~ t i o n a E  e f f i c i e n c y  ( F r a c t i o n )  

I 
w 
0 TEND .K=TEEIID.K 

TEIIE- 9 1  I 
TRIJD - T o t a l  e l e c t r i c -  N e t  d e m a n d  ( R t u ! Y r )  
TEEIID - T o t a l  e l e c t r i c -  E r d - u s e  d e m a n d  , : ~ t u / ~ r )  
T  En P. - T o t a l  e l e c t r i c -  D i s t r i b u t i o n a l  e f f i c i e n c y  ( F r a c t i o n )  



S E P C  K-LlJPC 
SEPC 
ClIPC 
DIlPC 
ECPC 
NC PC 
FBPC 

, OUPC 
PVPC 
CCPC 
OTPC 
D!!PC 
STPC 
tJr,PC 

K+RIIPC K+ECPC . K+NCPC. t!+FSPC. K+OUPC .K+PVPC. KtCCPC.  b+OTPC.  K+RFIPC. K+STPC .IK+WEPC . K  
- S t e a m  e l e c t r l c -  P r o d u c t i o n  c a p a c i t y  ( B t u / Y r )  
-1. iqIct  w a t e r  n u c l e a r  e l e c t r i c -  P r o d i c c t i o n  c a p a c i t y  ( ~ t u / Y r )  
- l l r e e d c r  n u c l e a r  e l e c t r i c -  P r o d t ~ c t i o n  c a p a c i t y  ( B t u / Y r )  
- E m i s s f o n  c o n t r o l l e d  c o a l -  P r o d u c t i o n  c a p a c i t y  ( R t u / Y r )  
- ? J o n - E m i s s i o n  c o n t r o l l e d  c o a l -  P r o d u c t i o n  c a p a c i t y  ( B t u / Y r )  
- F l u i d i z e d  b e d  c o a l  e l e c t r i c -  P r o d c c c t i o n  c a p a c i t y  ( B t u / Y r )  
- O l l / e n s  u t i l i t i e s -  P r o d u c t i o n  c a p a c i t y  ( B t u / Y r )  
- P h o t o v o l t a i c  e l e c t r i c -  P r o d u c t i o n  c a p a c i t y  ( R t u / Y r )  
- C o m b i n e d  c y c l e  c o a l  e l e c t r i c -  P r o d u c t i o n  c a p a c i t y  ( ~ t u / Y r )  , 
- O c e a n  t h e r m a l  e l e c t r l c -  P r o d t r c t  i o n  c a p a c i t y  ( B t u l Y r )  
- R i o m a s s  e l e c t r i c -  P r o d u c t i o n  c a p a c i t y  ( B t u / Y r )  
- S o l a r  t h e r m a l -  P r o d u c t l o n  c a p a c i t y  ( B t u / T r )  
- H i n d  e l e c t r i c -  P r o d u c t i o n  c a p a c i t y  ( R t u / Y r )  

TEPR E-SEPR .K tHEPR K+llTPR .K 
TCPn - T o t a l  e l e c t r i c -  P r o d u c t i o n  r a t e  ( B t u / Y r )  
SRPR - S t e a m  e l e c t r i c -  P r o d u c l i o n  r a t e  ( R t u I Y r )  
HEPW - 1 l y d r o  e l e c t r i c -  P r o d u c t i o n  r a t e  ( B t u I Y r )  . -  

HTPR - 1 l v d r o t h e r m a l  e l e c t r i c -  P r o d u c t i o n  r a t e  ( B t u / Y r )  

SEPR.K-FBPR.K+ECPR.K+NCPR.K+LWPR K+RJPR.K+OllPR.K+PVPR.KtCCPR-KtOTPR K+BHPR.K+STPR.K+WEPR.K 
SEPR - S t e a m  e l e c t r i c -  P r o d u c L i o n  r a t e  ( B t u I Y r )  

.FBPR - F l u i d i z e d  b e d  c o a l  e l e c t r i c -  P r o d u c t i o n  r a t e  ( B t u / Y r )  
ECPR - E m i s s i o n  c o n t r o l l e d  c o a l -  P . r o d u c t i o n  r a t e  ( B t u / Y r )  
NCPR - N o n - E m i s s i o n  c o n t r o l l e d  c o a l -  P r o d u c t i o n  r a t e  ( B t u / Y r )  
LMPR - 1 . i ~ h t  w a t e r  n u c l e a r  d l e c t r i c -  P r o d u c t i o n  r a t e  ( R t u / Y r )  
BNPR - R r e e d e r  n u c l e a r  e 1 e c t r : c -  P r o d u c t i o n  r a t e  ( R t u / Y r )  
OUPR - O i l / ~ a s  u t i l i t i e s -  P r o d u c t i o n  r a t e  ( ~ t u / l r )  
P V P I  - P h o t o v o l t a i c  e l e c t r i c -  v r o d t ~ c  t i o n  r a t e  ( ~ t u / Y r )  \ 

CCPR - C o m b i n e d  c y c l e  c o a l  e l e c t r i c -  P r o d u c t i o n  r a t e  ( ~ t u / ~ r )  
QTPR - O c e a n  t h e r m a l  e l e c t r i c -  P r o d c ~ c t i o n  r a t e  [ R t u / Y r )  
BYPR - n i o m a a s  e l e c t r i c -  P r o d u c t i o n  r a t e  ( B t u / Y r )  
STPR - S o l a r  t h e r m a l -  P r o d u c t l o n  r a t e  ( B t u / Y r )  
VEPR - W i n d  e l e c t r i c -  P r o d u c t l o n  r a t e  ( B t u / Y r )  

TEPDR. K-TEPR.K/TEGD.K 
TEPDR-1 

. TEPDR - T o t a l  e l e c t r i c -  P r o d u c t i o n  d e m a n d  r a t i o  ( D i m e n s i o n l e s s )  
TEPR - T o t a l  e l e c t r l c -  P r o d u c t i o n  r a t e  ( R t u / Y r )  
TEGD - T o t a l  e l e c t r i c -  G r o s s  demactd ( R t u / Y r )  

NOTE 



NOTE 
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NOTE 
NOTE E l e c t r i c i t y  S u p p l y - n e m a n d  B a l a n c e :  P r i c i n g  S u h ~ e c t o r  
NOTE 
N O T E  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOTE 
NOTE 

TEP.K~SMOOTll(SEALP.K.SERRT.K) 
T E P - T E P I  
T F P I n l O . 2 O E - 6  

TEP - T o t a l  e l e c t r i c -  P r i z e  ( $ / B ~ I I )  
SHOOTll - F . L r s t  o r d e r  i n f o r m a t i o n  d e l a y  
SEALP - S t c a m  e l e c t r i c -  A l l o w e d  p r i c e  ( $ / R t u )  
SERRT - S t e a m  e l e c t r i c -  R e a e l n t l o n  d c l n p  t ime ( Y e a r )  
T E P I  - T o t a l  e l e c t r i c -  P r i c e  i n i t i a l  ( $ / B t u )  

SERRT-K-TABHL(Sl?RRTT T I M E . K . 1 9 5 0  ? 0 3 0 . 1 0 )  
S E ~ ~ T ~ = S / 5 / 2 / 2 / 2 / 2 / 2 / 2 / 2  

SERP.T - S t e a m  e l e c t r i c -  R e ~ u l a t i o n  d e l a p  t i m e  ( Y e a r )  
TABllL - T a b u l a r  r e l a t i o n s h i p ' .  
SEPRTT - S t e a m  e l e c t r i c -  R e q v l a t i o n  d e l a y  t i m e  t a b l e  ( T a b l e )  
TIME - A c t u n l  t i n e  d u r i n g  E i m u l a t i o n  

I 
c1 S E A L P  . K = S F A C S T  .K+T'EPH . K  
0 
00 SEALP-SSALPI  
I S E A L P I - I n  2 0 E - 6  

SEALP - S t e a m  e l e c t r i c -  A l l o w e d  p r i c e  4 $ / R t u )  
SEACST - S t e a m  e l e c t r i c -  A v e r a g e  c o s t  ( $ / R t u )  
T  EPM - T o t a l  e l e c t r i c -  P r i c e  m a r k u p  ( S / R t u )  
S E A L P I  - S t e a m  e l e c t r i c -  A l l m ~ e d  p r i c e  i n i t i a l  ( S / R t u )  

SEACST. K=SECST.K/ (TEl !E*(SEPC .K*b(IN'(SFCUF . K  7 ) ) )  
SYACST - S t e a m  e l e c t r i c -  h q r e r . a p , e  c o s t  ( S l R t t ~ )  
S S C S T  - S t e a m  e l e c t r i c -  C o s t  { $ / Y r )  
T E n E  - T o t a l  e l e c t r i c -  9 i s t r i h u t i o n a l  e f f i c i e n c y  ( F r a c t i o n )  
SEPC - S t e a m  e l e c t r i c -  P r o d u c t  i o n  c a p a c l  t y  ( B t u l ~ r )  
M l N  - F u n c t i o n  s c l e c t i n e  t h e  s m a l l e :  of t w o  v a l u e s  
SECUF - S t e a m  e l e c t r i c -  C a p a c i t y  ~ ~ t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  

TIPFI K=SEAI.ROE K * S E E O . K / ( T E D E * ( S E P ?  K*I!IIJ(S&CUP.K - 7 )  ) * (  1 - S E T 9 . K ) )  
TEPtf - T o t a l  e l e c t r i c -  P r i c z  m a r k u n  ( S l n t u )  
SEALROE - S t c a m  e l e c t r i c -  A l l o w e d  r e t u r n  o n  e q u i t y  ( F r a c t i o n / Y r )  
SEEQ - S t e a m  e l e c t r i c -  E q u i r y  ( S )  
TEDE - T o t a l  e l e c t r i c -  D k s t r i h u t i o n a l  e f f i c i e n c y  ( F r a c t i o n )  
SEPC - S t e a m  e l e c t r i c -  P r o d m c  t i o n  c a ~ a c l t y  ( R t u / Y r )  
M I  N - F u n c t i o n  s e l e c t i n p  t b e  s m a l l e r  o! t w o  v a l u e s  
SECUF - S t e a m  e l e c t r i c -  C a p a c i t y  u t  i l 6 r a : i o n  f a c t o r  ( F r a c t i o n )  
SET.R - S t e a m  e l e c t r i c -  T a x  r a t e  ( F r a c t  t o n )  



S E A L R ~ E  K - C L I P ( S E P R O E .  S E W R O E  T I N E  K S E R R Y  ) + ~ E I N F . R  
SEHROE-. 07 
SEPWOE- 1 0  
SERRY-? Z O O  

SEALROE - S t c n v  e l e c t r i c -  A l l o w e d  r e t u r n  o n  e q u i t y  ( F r a c t i o n I Y r )  
CI.IP - P l ~ n c t i o n  s w i t c h e d  d u r i n p ,  t h e  r u n  
SEPROE - S t e a m  e l e c t r i c -  P o l i c y  r e t u r n  o n  e q u i t y  ( ~ r a c i i o n l ~ r )  
SEllROE - S t e r n  e l e c t r i c -  l l i s t o r i c a l  r e t u r n  o n  e q u i t y  ( ~ r s c t i o n / ~ r )  
TZ!lE - A c t 1 1 0 1  t i m e  d u r i n g  s i m u l a t i o n  
SEREY - S t c a m  electric- R o t e  r e f o r m  i n i t i a t i o n  y e n r  ( Y e a r )  
DEINF - n o m e s t i c  e c o n o m y -  I n f l a t i o n  r a t e  ( F r a c t i o n I Y r )  

S r A c U P  . K = C l . I P ( S E P A C l J ~  K SEllAC1JP.K TI'!E YI SC1,:'2'') 
SEACIJF - S t e n m  e l c c t r l c -  A v e r a T e  c a p a c i t y  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  
C L I P  - F u n c t i o n  s w i t c h e d  d u r i n p  t h e  r u n  
S E P A t U P  - S t e a m  e l e c t r i c -  P o l i c y  a v g .  c a p a c i t y  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  
SEHACUF - S t e a m  e l e c t r i c -  l l i s t o r i c a l  a v g .  c a p a c i t y  u t i l i z n t i o n  f a c t o r  ( F r a c t i o n )  
T I H E  - A c t u a l  t i n e  d u r i n g  s i m u l a t i o n  
SEL!.fPY - S t e a m  e l e c t r i c -  L o a d  m s n a R e m e n t  p o l i c y  i n i t i a t i o n  y e a r  ( Y e a r )  

SEHACUF K=TADYL(SFAClIFT T I N E  K 1 9 5 0  2 0 3 0 . 1 0 )  
SEACUFT=. 5 5 / . 5 2 / . 5 0 / . 4 / . 4 5 / .  4 5 1  4 5 1 . 4 5 1  4 5  . 

I SEHACUF - S t e a m  e l e c t r i c -  l l i s t o r i c a l  a v g .  c a p o c i t y  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  
c1 TARllL - T n h v l a r  r e l e  t i o n s h i p  
0 SEACUFT - 5 t e o m  e l e c t r i c -  A v c r a ~ e  c a p a c i t y  u t i l i z e t i o n ' t a h l e  ( T a b l e )  L D  

I TIME - A c t u a l  t i m e  d u r i n g  s i m u l n t i o n  

SEPACUF K-TARIIL(SEPCUFT.TIt1E.K. 1 9 5 0 . 2 0 3 0 . 1 0 )  
S E P C O F T - . 5 5 / . 5 2 /  5 1 . 4 1 - 5 1 . 5 5 1  5 5 1 , 5 5 1  5 5  
S  ELNPY 1 9  80 

SEPACI!F - S t  earn e l e c ' t  r i c -  P o l i c y  a v g .  c a p n c i t y  u t i l i z a t i o n  f a c t o r  ( ~ r a c t i o n )  
TADHL - T a b u l a r  r e l a t i o n s h i p  . SEPCUFT - S t e ' a m  e l e c t r i c -  PACUF t a h l e  ( T a b l e )  
TIFIE - A c t u a l  t i m e  d u r i n r :  s i n u l a t  i o n  
SELMPY - S t e a m  c l c c t r i c -  L o a d  m a n a g e m e n t  p o l i c y  i n i t i a t i o n  y e a r  ( y e a r )  

NOTE 



NOTE 
NOTE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOTE 
NOTE E l e c t r i c  U t i l i t y  F i n a n c i n ~ , :  S o u r c e  o f  P ~ ~ n d s  S u h s e c t o r  
NOTE 
NOTE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOTE 
VOTE 

SEN1 . K = (  I -SETR.  I:) * ( S E R E V . K - S E C S T . ' K ) + S F I T C * S E I . I P C  K 
SEN1 - ? t e a m  e l e c t r i c -  V e t  i n c o m e  ( $ / Y r )  
SETR - S t e a m  e l e c t r i c ' -  T a x  r a t e  ( F r a c : t  i o n )  
SEREV - S t c a n .  e l e c t r i c -  R e v e n u e  ( $ / Y r )  
SECST - S t e a m  e l e c t r i c -  C o s t  ( $ / Y r )  
S E I T C  - S t e n m  e l e c t r i c -  I n v e s t m e n t  t a x  c r e d i t  ( F r a c t i o n )  
S E ? I P C  - S t e a m  c l e c t r f c -  New p l a n t s  c o m p l e t e d  ( $ / Y r )  

'SETR.K=TARIIL(SETRT T 1 r l E . K .  1 9 5 0 ; 2 R 3 0 .  1 0 )  
S E T R T - . 4 0 / . 3 5 /  2 5 / . 2 0 /  2 0 / . 2 r ) / - 2 0 f  2 0 1  2 0  
S E I T C - - 0 7  

SFTR - S t e n m  e l e c t r i c -  Tax:  r a t e  ( F r a c t i o n )  
TABllL - T a h l t l e  r r e l a t  i o n e h i p  
SETRT - S t e a m  e l e c t r i c -  T a x  r a t k  t a b l e  ( T a b l e )  
TIME - - A c t u a l  t i m e  d u r i n g  s i & l n t i o n  
S E I T C  - S t e a m ,  e l e c t r i c -  I n v e s t m e n t  t a x  c r e d i t  ( F r a c t i o n )  

I 
r 
r SEREV.K=TEP-K*TCDE*SEPR K 
0 SEREV - S t e a m  e l e c t r i c -  R e v e n u c  ( $ / Y r )  

I 
T  EP - T n t n l  electric- P r i c e  ( $ / B t u )  
TED€ - T o t a l  e l e c t r i c -  n i s t r i b u t i o n a l  e f f i c i e n c y  ( F r a c t i o n )  
SEPQ. - S t e a m  e l e c t r i c -  P r o d ~ ~ c t i o n  r a t , e  C ~ t u / ~ r )  

SECST.K-SEPCST.K+SEDEP K+SEINT.K 
SECST - S t e a m  e l e c t r i c -  C o a t  ( $ I Y ~ )  . 
SFPCST - S t e a m  e l e c t r i c -  P r o 3 u c Z l o n  c n s  t ( $ 1 ~  r )  
SEDEP - S t e a m  e l e c t r i c -  n e p r e c i a t i o n  ( $ / Y  r )  
S E I N T  - S t e a m  e l e c t r i c -  I n t e r e s t  ( $ / Y r ' l  . 

SEPCST K-TnCST.K+NCCST X+ECCST K+'RCST.K+nVCST.K+PVCST.K+LWCST.K+RNCST.K+CCCST.K+OTCST.K+RFlCST.K+ 
S T C S T  K + V E C S T .  K 7 0 8 1 n  A 

SEPCST - S t e a m  e l e c t r i c -  P r o 3 u c t i o n  c o s t  ( $ / Y r )  
TnCST - T r a n s m i s s i o n  a n d  d i  s t r i h u t i o n -  C o s t  ( $ / Y  r )  
NCCST - N o n - S m i s s i n n  c o n t r o l l e i  c o a l -  C o s t  ( $ / Y r )  
ECCST -Emf a s f o n  c o n t r o l l e d  c o a l -  C o s t  ( $ f Y  r )  
FBCST - F l u i d i z e d  b e d  c o a l  e l e c t r i c -  C o s t  ( $ / Y r )  
OUCST . - n i l / ~ a s  u t i l i t i e s -  C o s t  ( $ / Y r )  
PVCST - P h o t o v o l t a i c  e l e c t r l c -  C o s t  ( $ i Y r )  
LWCST - 1 , i y h t  w a t e r  n u c l e a r  e l e c t r i c -  C o s t  { $ / Y r )  
BtlCST - B r e e d e r  n u c l e n r  e l e c t r l c -  C o s t  ( S / Y r )  
CCCST - C o m b i n e d  c y c l e  c o a l  e l e c t r i c -  C o s t  ( $ / Y r )  
OTCST - O c e a n  t h e r m o l  e l e c t ~ i c -  C o q t  ( $ / Y c )  
RHCST - n i o m a s s  e l e c t r i c -  C o s t  ( $ / Y r )  
STCST - S o l a r  t h e r m a l -  C o s t  ( j / Y r )  
WECST - 4 i n d  e l e c t r i c -  C o s t  ( : ; /Yr)  

NOTE 



SECA.K-SFCA.J+(nT) (SerHV. J-SECAR- JK-SF.VLI.JK) 
SFCA-SECAI 
SECAI-3OE3 

SFCA -Steam e l e c t r i c -  C r o s s  a s s e t s  ( $ )  
D T  -Time i n c r e m e n t  h e t v e e , n  c a l c u l a t i o n s  
SEIEV -Steam e l e c t r i c -  I n v e s t m e n t  ( S / Y r )  
SECAR -Steam e l e c t r i c -  C r o s s  n s s e t  r e t i r e m e n t s  ( $ / Y r )  
SEVLI -Steam e l e c t r i c -  V a l u e  l o s s  due  t o  i n f l a t i o n  ( $ / Y r )  
SEGAI -S team e l e c t r i c -  G r o s s  a s s e t s  i n i t i a l  ( $ 1  

SECAR.KL-SECA.K*SEARF K 
SECAR -Steam e l e c t r i c -  C r o s s  a s s e t  r e t i r e m e n t s  ( $ / ? r )  
SECA -Steam e l e c t r i c -  C r o s s  a s s e t s  ( $ 1  
SEARF -Steam e l e c t r i c -  A s s e t  r e t i r e m e n t  f n c t o r  ( F r a c t i o n I Y r )  

SEARF.K-(SEAR1 K+SEAn2 K)/SEPA.K 
SEARF -Steam e l e c t r i c -  A s s e t  r e t i r e m e n t  f a c t o r  ( ~ r a c t i o n / ~ r )  
SEAR1 -Steam e l e c t r i c -  A s s e t  r e t i r e m e n t  f a c t o r  1  ( ~ r a c t i o n / ~ r )  
SEAR2 -Steam e l e c t r i c -  A s s e t  r e t ' i r e m e n t  f a c t o r  2 ( ~ r a c t i o n l y r )  
SEPA -Steam c l e c t r i c -  P h y s i c a l  a s s e t s  ( $ )  

SEAR1 .K-NCPA 
SEAR1 . 
NCPA 
NCARF 
ECPA 
F.CARF 
FBPA 
FRARF 
OUPA 
OUARF 
CCPA 
CCARF 
OTPA 
DTAWF 

. K*NCARF+ECPA. K*ECARF+F,QPA. K*FRARF+nUPA. K*OUARF+CCPA . K * C C A R F + O T P A  . K * O T A R F  
-Steam e l e c t r i c -  A s s e t  r e t i r e m e n t  f a c t o r  1  ( F r a c t i o n I Y r )  
-Nan-Emisslon c o n t r o l l e d  c o a l -  P h y s i c a l  a s s e t s  . ( $ )  
-Non-Emission c o n t r o l l e d  c o a l -  A s e e t  r e t i r e m e n t  f a c t o r  ( ~ r s c t i o n / ~ r )  
- E m i s s i o n  c o n t r o l l e d  c o a l -  P h y s i c a l  n s s e t s  ( $ )  
- E m i s s i o n  c o n t r o l l e d  c o a l -  A s s e t  r e t i r e m e n t  f a c t o r  ( F r a c t i o n / Y r )  
- F l u i d i z e d  bed c o a l  e l e c t r i c -  P h y s i c a l  a s s e t s  ( $ )  
- F l u i d i z e d  bed c o a l  e l e c t r i c -  A s s e t  r e t i r e m e n t  f a c t o r  ( ~ r a c t i o n / ~ r )  
- O i l / g a s  u t i l i t i e s -  P h y s i c a l  a s s e t s  ( $ 1  
- O i l / g a s  u t i l i t i e s -  A s s e t  r e t i r e m e n t  f a c t o r  ( F r a c t i o n / Y r )  
-Combined c y c l e  c o a l  e l e c t r i c -  P h y s i c a l  a s s e t s  ( $ )  
-Combined c y c l e  c o a l  e l e c t r i c -  A s s e t  r e t i r e m e n t  f a c t o r  ( ~ r a c t i o n / ~ r )  
-Ocean t h e r m a l  e l e c t r i c -  P h v s i c a l  a s e e t s  ( $ )  
-Ocean t h e r m a l  e l e c t r i c -  A s s e t  r e t i r e m e n t  f a c t o r  ( ~ r s c t i o n / Y r )  

SEAR2 K-S?lPA. K*RFIARF+STPA. K*STARF+l.IEPA l:*IJEARF+PVFA .K*PVARF+LWA.K*LWARF+RN .K*RNARF 
SEAR2 -Steam e l e c t r i c -  A n s e t  r e t i r e m e n t  f a c t o r  2  ( F r a c t i o n / Y r )  
JtfPA - H i o n a s s  e l e c t f i c -  P h y s i c a l  o s s e t s  ( $ )  
nFlARF -Riamass  e l e c t r i c -  A s s e t  r e t i r e m e n t  - f n c t o r  ( F r a c t i o n / Y r )  
STPA - S o l a r  t h e r m a l -  P h y s i c a l  a s s e t s  ( S )  
STARF - S o l o r  t h e r m a l -  A s s e t  r e t i r e m e n t  f a c t o r  ( F r a c t i o n / Y r )  
WEPA -Vind e l e c t r i c -  P h y s i c a l  a s s e t s  ( $ )  
VEAEF -Ytnd e l e c t r i c -  A s s e t  r e t i r e m e n t  f a c t o r  ( F r a c t L o n / Y r )  
PVPA - P h o t o - ~ o l t n i c  e l c c t r i c -  P h y s l c n l  a s s e t s  ( $ 1  
PVARF - P h o t o v o l t a i c  e l e c t r i c -  A s s e t  r e t i r e m e n t  f a c t o r  ( F r a c t i o n / Y r )  
L H P A  - L i g h t  w a t e r  n u c l e a r  e l c c t r i c -  P h y s i c a l  a s s e t s  ( $ )  
LWARF - 1 . i ~ I 1 t  w a t e r  n u c l e a r  e l e c t r i c -  A s s e t  r e t i r e m e n t '  f a c t o r  ( ~ r a c t i o n l ~ r )  
BNPA - R r e e d e r  n u c l e a r  e l e c t r i c -  P h v s i c a l  a s a e t s  ( $ )  
RNARF - B r e e d e r  n u c l ' e n r  e l e c t r i c -  A s s e t  r e t i r e m e n t  f n c t o r  ( F r a c t i o n / Y r )  



SEVLI.KL-SECA K*DFIMF -K*SEPLAS.S 
SEVLI - S t e o n  e l e c t r i c -  V s l r ~ e  l o s s  d u e  t o  i n f l a t i o n  ( $ / Y r )  
SECA - S t e a m  e l e c t r i c -  C r o s s  a s s e t s  ( $ 1  
3 F I M F  - n o r n e s t i c  e c o n o m y -  I n f l a t i o n  r a t e  ( P r a c t i o n f Y r )  
SEPLAS - S t e n m  e l e c t r i c -  P r i c e - l e v e l  a c c o u n t i n x  s c h e d u l e  ( D i m e n s L o n l e s s )  

SEPLAS.K=TAIIIL(SEPLAST ( T I H E  K - 1 9 8 0 ) / 5  fl 1 .  1 )  
SEPl.AST=l/O 

SEPLAS - S t e n m  e l e c t r i c -  P r i c c - l e v e l  account in^ s c h e d l ~ l e  ( D i n e n s i o n l e a s )  
TARAL - T a b u l a r  r e l a  t i o n a h i p  
SEPLAST - S t e a m  e l e c t r i c -  P r i c e - l e v e l  a c c o u n t i n g  s c h e d u l e  t a b l e  . ( T a b l e )  
TIME - A c t u a l  t i m e  d u r i n q  s i m u l a t i o n  

NOTE 

SRNA. K-SEGA .K*SEAnF 
SEADF-. RO 

SENA - s t e a m  e , l e c t r i c -  N e t  a s s e t s  ( $ 1  
SECA - S t e a m  e l e c t r i c -  C r o s s  a s s e t s  I $ )  
SEADF - S t e a m  e l e c t r i c -  A:cumul .a ted  d e p r e t i a t l o n  f r a c t i o n  ( F r a c l i o n )  

SEEO.K=SENA.K*SEEF 
SEEF-.  4 

SEEQ - S t e a m  e l e c t r i c -  E q u i t y  ( $ )  
SENA - S t e a m  e l e c t r i c -  N e t  a s s . e t s  ( 3 1  
SEEF - S t e a m  e l e c t r i c -  R p u i t y  f r a c t i o n  ( F r a c t i o n )  

SEDERT.K-SENA.K*SEDF 
S E D F - ( S 5 / 4 5 ) * S E E F  

SEDERT - S t e a m  e l e c t r i c -  n e b t  ( $ )  
SENA - S t e a m  e l e c t r l c -  Net a s s , e t s  ( $ 1  
SEDF - S t e a m  e l e c t r i c -  D,eb t  f r a c t i o n  ( F r a c t i o n )  
SEEF - S t e a m  e l e c t r i c -  E q u i t y  f r a c t i o n  ( F r a c t i o n )  

SE1KT.K-SEIR.K*SEDf?.BT K  
SFIMT - S t e a m  e l e c t r i c -  I o t e r e s t  ( $ / Y r l  
S E I R  - S t e a m  e l e c t r i c -  I n t e r e s t  r a t e  ( P r a c t i o n / Y r )  
SEnERT - S t e a m  e l e c t r i c -  D c b t  ( $ )  

S E I R  . K - S E I R N + D ~ I N F  . K  
S E I R N - .  0 2 5  

S E I R  - S t e a m  e l e c t r i c -  I n t e r e s t  r a t e  ( F r a c t i o n f Y r )  
SEIRN - S t e a m  e l e c t r i c -  I n t e r e s t  r a t e  n o r m a l  ( P r a c t i o n / Y r )  
DEINF - n o m e s t i b c  e c o n o m y -  I n f l n t i o n  r a t e  ( F r a c t i o n / Y r )  

SEDRI.lT K-SEDERT. K/SEDL 
S S D L - ~ ~  

SEDRMT - S t e a m  c l e c t r i c -  n e h t  r e p a y m e n t  ( $ / Y r )  
SEDEHT - S t e o m  e l e c t r i c -  D e b t  ( $ )  
SFDL - S t e a m  e l e c t r i c -  D c b t  l i f e  ( Y e a r )  

SEnEP.L-SEGA.K/SEBLC 
SERLC-35 

SEDCP - S t e a m  e l e c t , r i c -  n e ~ r e c i a t i o n  4 $ / Y r )  
SEGA :Steam e l e c t r i c -  C r o s s  a s s e t s  ( S )  
SERLC - S t e a m  e l e c t r i c -  n o o k  l i f e  o f  c a p i t a i  ( Y c n r )  

NOTE 
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NOTE 

SEFA . K = S E I F  .K+SEEFA K 
SEFA - S t e a m  e l e c t r i c -  F u n d s  a v a i l o b 1 . e  ( S / Y r )  
S E I F  - S t e ~ m  e l e c t r i c -  I n t e r n a l  i t 1 n . d ~  ( $ / Y r )  
SEEFA - S t e a m  e l e c t r i c -  E x t e r n a l  f u n d s  a v o i l a h l e  ( $ / Y r )  

SEEFA.K=SEGA.K*SEGR.K 
SEEFA - S t e n m  c l e c t r i c -  E x t  e r n n i  f u n d s  ~ v a i l a h l e  ( $ 1 ~  r )  
SEGA - S t e a m  c l e c t r i c -  C r o s s  a s s e t s  ! $ )  
SECR - S t e a m  e l e c t r i c -  C r o w t h  r a t e  ( F r a c t i o n / Y r )  

SEGn K-TARItL(SEGRT S E R O I X . K . 0  3 -  3 .3)*CI.IP(SEl)BM 1  .TTIfE.K SEURCY) 
S E C R T - o f  0 3 1  n s a / . o R /  l o l . l l s ~ . l 3 / . 1 3 5 / . 1 4 I  1 6 5 1 . 1 5 1  1 5  
SEIIRCY- 1 9 8 0  
SEIIRH-1 1 5  

S  PCH - S t e a m  e l e c t r i c -  C r o w t l ~  r a t e  ( F r a c t i o n t ' Y r )  
TADllL - T a b u l a r  r e l a t i o n s h l p  
SFCRT - S t e a m  e l e c t r i c -  G r o w t h  r a t e  t a b l e  ( T a b l e )  
SEROIX - S t e a m  e l e c t r i c -  Re : u r n  o n  i n v e s t m e n t  i n d e x  ( D i m e n s i o n l a s s )  
C L I P  - F u n c t i o n  w i t c h e d  d u r i n g  t h e  r . t n  
S E U R F I  - S t c a m  e l e c t r i c -  f ) t  1 1 4  t y  b a c k o u t  m u l t i p l i e r  ( ~ i m e n ~ i o n l e s s )  
TIME - A c t u a l  t i m e  d u r i n q  s i m ~ ~ l a t i o n  \ 

SEUBGY - S t e a m  c l e c t r i c -  I J t l l i t y  b a c b o u t  i n i t i a t i o n  y e a r  ( Y e a r )  

NOTE 

SEFN .K-MAX(0 
SEFN 
M A X  
SEFPA 
S  EPA 
SEPUC 
S EA FCT 
S  EARP 
SEPCK 

(SLFPA.  K-SEPA. K-:SEP!JC .K+SEAFCT . K * S E A R F . K *  (SEPA .K+SEFPA . K ) / 2 )  /SEFCE)  
- S t e a m  e l e c t r i c -  F u n d s  n e e d e d  ( S / Y r )  
- F u n c t i o n  s e l e c t . i n p ,  t h e  l a r g e r  of t w o  v a l u e s  
- S t e a m  c l e c t r i c -  F u t u r e  p h v a i c a l  a s s e t s  ( $ 1  
- S t e a m  e l e s t r i c -  P h y s i c a l  a s s e t s  ( $ )  
- S t e a m  e l e c t r i c -  P l a n t s  u n d e ~  c o n s t r u c t i o n  ( $ )  
- S t  eam e l e c t  r t c -  A v e r a j i e  f a c i  l L t y  c o n s t r u c t  i o n  t i m e  ( Y e a r )  
- S t c a m  e l e c t r i c -  A s s e t  r e t i r e m e n t  f a c t o r  ( F r a c t i o n / Y r )  
- S t e a m  e l e c t r i c -  F r a c t i o n  t o  c m p l t a l  e x p e n d i t u r e s  ( F r a c . t i o n )  

SEFPA L-SENPA K*EXP(SENPA K / S E S P A - K - 1 )  
SEFPA - S t c a m  e l e c t r i c -  F u t u r e  p h y s i c n l  a s s e t s  ( $ )  
SERPA - S t e a m  e l e c t r i c -  N o r m a l  p h y e l c a l  a s s e t s  ( $ )  
EX P  - E x p o n e n t i a l  E u r c t  Lon 
SESPA - S t e a m  c l e c t r i c -  S m o o t h e d  p h y e f c e l  a s s e t s  ( $ )  

s e N p A . ~ - s ~ p ~ . ~ + ( s e n p c  . K - S E P C . K ) * S E C C . L  
SENPA - S t e a m  e l e c t r i c -  ' lo rma1 p h y s i c a l  a s f i e t s  ( $ 1  
SFPA - S t e a m  e l e c t r i c -  P h y s i c a l  a s s e t s  ( $ )  
SEDPC - S t e a m  e l e c t r i c -  D e s i r e d  p r o d u c t i o n  c n p a c i t y  ( % t u / Y r )  
SEPC - S t c a n  e l e c t r i c -  P r o d u c t P o n  c a p a c i t y  ( n t t ~ / Y r )  
SECC - S t c a m  e l e c t r i c -  C a p i t a l  c o s t  ( $ / ( R t u / Y r ) )  

SEDPC .K-SED KISEACIIF K 
SEDPC - S t e a m  e l e c t r i c -  D e s i r e d  p r o d ~ t c t i o n  c a p a c i t y  ( O t u / Y r )  
S  E D  - S t e a m  e l e c t r i c -  Demand ( S t u / Y  r )  

' SEACIJF - S t e a m  e l c c t r i c -  A v e r a ~ e  c a p a c i t y  u t i l f z a t i o n  f a c t o r  ( F r a c t i o n )  



€SPA K-SESPA .J+(DT) (SEFIPA. J -SESPA J ) / S E A F C T .  J 
SFSPA-SESPAI  
S E S P A I - 2 5  6 E 9  

SESPA - S t e a m  e l ~ c t r i c -  S m o o t h e d  p h y s i c a l  a s s e t s  ( $ )  
DT ' - - T i m e  i n c r e m e n t  b e t w e e n  c a l c u l a t  i o n s  
SENPA - S t e a r n  c l e c t r i c -  N o r m a l  p h y s i c a l  a s s e t s  ( $ 1  
SEAFCT - S t e a m  e l e c t r i c -  A v e r n E e  f a c i l i t y  c o n s t : u c t i o n  t i m e  ( Y e a r )  
S E S P A I  - S t e a m  e l e c t r i c -  S m o o t h e d  p h y s i c a l  a s s e t s  i n i t i a l  ( $ )  

SECC.Km(SECC1 .K+SECC2 . K ) / S E P P 4  K 
SECC - S t e a m  e l e c t r i c -  C a p i t a l  c o s t  ( $ / ( B t u / Y r ) )  
SECCI  . - S t e a m  e l e c t r i c -  C a p i t a l  c o s t  1  ( $ / ( R t u / Y r ) )  
SECCZ - S t e a m  e l e c t r i c -  C a p i t a l  c o s t  2  ( $ / ( B t u / Y r ) )  
SEPA - S t e a m  e l e c t r i c -  P h y s i c a l  a s s e t s  ( $ )  

SECCl.K=MCCC.K*NCPA.K+eCCC K*ECPA.K+FBCC.K*FBPA.K+r)UCC.K+CCCC.K*CCPA.K+OTCC.K*OTPA.K 
S E C C l  - S t e a m  e l e c t r i c -  C a p i t a l  c o s t  I ( $ / ( n t u / Y r l )  
YCCC - N o n - E m i s s i o n  c o n t r o l l e d  c o a l -  C a p i t a l  c o s t  ( $ / ( B t u / Y r ) )  
NCPA - N o n - E m i s s i o n  c o n t r o l l e d  c o a l -  P h y s i c a l  a s s e t s  ( $ )  
SCCC - E m i s s i o n  c o n t r o l l e d  c o a l -  C a p i t a l  c o s t  ( $ ! ( F t u / Y r ) )  
ECPA - E m i s s i o n  c o n t r o l l e d  c o a l -  P h y s i c a l  a s s e t s  ( $ 1  
FSCC - F l u i d i z e d  b e d  c o a l  e l e c t r i c -  C a p i t a l  c o a t  ( $ 1  ( ~ t u / Y r ) )  
F B P A ,  - F l u i d i z e d  h e d  c o a l  e l e c t r i c -  P h y s i c a l  a s s e t s  ( $ )  
OIJCC - n i l / g a s  utilities- C a p i t a l  c o s t  ( S / ( n t u / Y r ) )  
OIlPA - O i l f a a s  u t i l i t i e s -  P h y s i c a l  a s s e t s  ( $ 1  
CCCC - C o m b i n e d  c y c l e  c o a l  e l e c t r i c -  C a p i t a l  c o s t  ( $ / ( B t u / Y r ) )  
CCPA - C o m b i n e d  c y c l e  c o a l  e l e c t r i c -  P h y s i c a l  n s s e t f i  ( $ )  
OTCC - O c e a n  t h e r m a l  c l e c t r i c -  C a p i t a l  c o s t  ( $ / ( R t u / Y r ) )  
OTPA - O c e a n  t h e r m a l  e l e c t r i c -  P h y s i c a l  a s s e t s  ( $ 1  

SECC2.  K-IJFICC. K*SMPA K+STCC. K + S T P A  . K + I I E C C .  K * N E P A  . C + P V C C . K * P V P A  . K + L W C C . K * L I I P A  K+BNCC.K*BNPA .K 
SECCZ - S t e n m  c l e c t r i c -  C a p i t a l  c o s t  2  ( $ / ( B t u / Y r ] )  
RMCC - l l i o m a e a  e l e c t r i c -  C a p i t a l  c o s t  ( $ / ( B t u / Y r l )  
R'4PA - R i o m a s s  e l e c t r i c -  P h y s i c a l  a s s e t s  ( $ )  
STCC - S o l a r  t h e r m a l -  C a p i t a l  c o s t  ( $ / ( ~ t u / Y r ) )  
STPA - S o l a r  t h e r m a l -  P h y s i c a l  a s s e t s  ( $ )  
WECC -b!ind e l e c t r i c -  C a p i t a l  c o s t  ( $ / ( R t u / Y r ) )  
UEPA -!dj.nd e l e c t r i c -  P h y s i c a l  a s s e t s  ( $ )  
PVCC - P h o t o v o l t a i c  e l e c t r i c -  C a p i t a l  c o s t  ( $ / ( n t u / Y r ) ) -  
PVPA - P h o t o v o l t a i c  e l e c t r i c -  P h y s i c a l  a s s e t s  ( $ )  
LWCC - L i e h t  w a t e r  n u c l e a r  e l e c t r i c -  C a p i t a l  c o s t  ( $ / ( ~ t u ' / ~ r ) )  
LWPA . - L i ~ . h t  w a t e r  n u c l e a r  e l e c t r i c -  P l ~ y a i c a l  a s s e t s  ( $ 1  
BNCC - n r e e d e r  n u c l e a r  e l e c t r i c -  C n p i t a l  , c o s t  ( $ / ( ~ t u / ~ r ) )  
RNPA - B r e e d e r  n u c l e a r  e l e c t r i c -  P h y s i c a l  n s s e t s  ( $ )  



SEPA KmNCPA .K+T:CPA. K+FHPA. K+OIIPA .K+bVPA .E+LWPA .K+Rt1PA .K+CCP.I\ .K+OTPA K+RI'PA.K+STPA .K+WEPA .I: 
SEPA - S t e a n  c l e c t r i c -  P h y s i c a l  a s s e t s  ( $ )  
NCPA - N a n - E n i s s i n n  c o n t r o l l e d  c o n l -  P h y s i c a l  n s s e t s  ( $ )  
FCPA - E m i s s i o n  c o n t r o l l e d  c o a l -  P h y s i c a l  a s u e t s  ( $ )  
FRPA - P l ~ t l d i z c d  I ~ c d  c o a l  e l e c t r i c -  P l l y s l c a l  a s s e t s  ( $ )  
qDPA - O i l / ~ a s  u t i l i t i e s -  P h y s i c a l  a s s e t s  ( $ )  
P I P A  - P h o t o . ~ o l t a i c  e l e c t r i c -  P h y s i c a l  a s s e t s  ( $ )  
LIfPA -1 , ip .h t  w a t e r  n u c l e a r  e l e c t r i c -  P h v s i c a l  a s s e t s  ( S )  
R:IPA -Breeder n ~ l c l e a r  e l e c t r i c -  P h y s i c a l  a s s e t s  ( $ )  
CCPA -Combined c y c l e  c o a l  c l e c t r i c -  P h y f i i c n l  a s s e t s  ( $ )  
OTPA - 0 c e n n  t h e r m a l  e l e c t  r i . c -  P h y e i c a l  a s s e t s  ( $ )  
RMPA - H i o m a s s  e l e c t r i c -  P h y s i c a l  a s s e t m  ( $ )  
STPA - S o l a r  t h e r m a l -  P h y s i c a l  a s s e t s  ( $ ) I  
VEPA -Wind  e l e c t r i c -  P h y s i c a l  a s s e t s  ( $ 1  

S  EPIIC 6-NCPUC. K+FCPUC . K+FBPUC -KiOUPlIC . I+PVPUC K+tWPUC .K+R?lPUC -K+CCPUC .K+OTPIIC-K+REIPUC .K+STPUC .K+ 
WEPUC K 7 1 4 3 0  A 

SEPUC - S t e a m  e l e c t r i c -  P l a n t s  u n d e r  c o n a t r u c t i o n  ( $ )  
b!CPUC - N o n - e m i s s i o n  c o n t r o l l e d  c o a l -  P l a n t s  u n d e r  c o n s t r u c t i o n  I $ )  
ECPIIC - E m i s s i o n  c o n t r o l l e d  c o a l -  P l a n t s  u n d e r  c o n s t r u c t i o n  ( $ )  
FRPIIC - F l u i d i z e d  h c d  c o a l  e l e c t r i c -  P L n r . t s  u n d e r  c o n s t r u c t i o n  ( 5 )  
OIJPUC - O i l / p . a s  ~ l t i l i t i e o -  PL..i.nts u n d e r  c o n s t r u c t i o n  ( $ )  
PVPUC - P h o t o v o l t a i c  E l e c t r i c -  P l a n t s  v n d e r  c o n s t r u c t i o n  ( $ )  
LVPUC - t . i c h t  w a t e r  n u c l e z r  c l e c t r i c -  P l a n t s  u n d e r  c o n s t r u c t i o n  I  $ )  
RNPUC - 1 S r c e d e r  n u c l e n r  e l e c t r i c -  P l a n t s  u n d e r  c o n s t r u c t i o n  ( $ )  
CCPUC -Combined c y c l e  c o ~ l  e l e c t r i c -  P l a n t s  u n d e r  c o n s t r u c t i o n  I $ )  
OTPUC - 0 c c a n  t h e r m a l  e l e c t r i c -  P l n n t s  u c d r r  c o n s t r u c t i o n  ( $ )  
l3llPUC - R i o m n s a  e l e c t r i c -  P l a n t s  u n d e r  c c - n s t r t ~ c t i o n  ( $ 1  
STPUC - S o l a r  t l l e r m a l -  P 1 f . n t s  u n d e r  c o n s t r ~ ~ c t i o n  ( $ )  
WCPUC - W i n d  e l c c t r i c -  P l e n t s  u n d e r  c o n s t r u c t i o n  ( $ )  

SEAFCT.K=(SEAFCl.K+SEAFC2.K)/SEYeC.K 
SEAFCT - S t e a m  e l e c t r i c -  A v e r a p , e  f a c i l i t y  c o n s t r u c t i o n  t i m e  ( Y e a r : "  
SEAFCl  - S t e a m  e l e c t r i c -  A v e r a ~ e  f  a c i l i t y  c o n s t r u c t i o n  t i m e  p a r t  1  ( * * a )  
SEAFC2 - S t e a m  e l e c t r i c -  A v e r a q e  f a c i l i t y  c o n s t r u c t i o n  t i m e  p a r t  2  ( * * * )  
SENPC - S t e a m  c l e c t r i c -  New p l a n t s  c o m p l e t e d  ( $ / Y r )  

SEAFC1.L-NCFCR.JK*NCFCT K+ECFCR.JK*ECFCT.K+FBFCR JK*FBFCT+OIIFCR.JK*OUFC~+CCFC:R.JK*CCFCT+OTFCR.JK* 
OTFCT 7 1 4 6 0  A 

SFAFCI  - S t e a m  e l e c t r i c -  A-..ernqc f a c i l i t y  c o n s t r u c t i o n  t i m e  p a r t  1  ( * * * )  
NCFCR - N o n - E n l s s i o n  c o n t r o l l e d  c o a l -  F a c i l i t y  c o m p l e t i o n  r a t e  ( S / Y r )  
NCFCT - ! I o n - E m i s s i o n  c o n t r o l l c d  c o a l -  F a c i l i t y  C o n s t r u c t i o n  t i m e  ( Y e a r )  
ECPCR - E m i s s i o n  c o n t r o l l e d  c o n l -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r i  
ECFCT - E m i s s i o n  c o n t r o l l e d  c o a l -  F a c i  l i t y  c o n s  true t i o n  t i m e  ( Y e a r )  
FRFCR - F l ~ ~ i d i z e d  b e d  C O A L  e l e c t r i c -  F a c i l i t y  c o m p l e t i o n  r a t e  (b,'Yr) 
FRFCT - F l u i d i z e d  h c d  c o a l  e l e c t r i c -  F a c i l f t y ' c o n s t r n c t i o n  t i m e  : Y e a r )  
OUFCR - O i l / g a s  utilities- F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
n1lFCT - n i l l e a s  u t i l i t i e s -  F a c i l i t y  c o n s t r u c t i o n  t i m e  ( Y e a r )  
CCFCR - C o m h i n c d  c y c l e  c o a l  e l e c t r i c -  F a e i L i t y  c o m p l e t i o n  r a t e  ( S / Y  r )  
CCFCT - C o m b i n e d  c y c l e  c o a l  e l e c t r i c -  F n c i l i t y  c o n s t r u c t i o n  t i m e  ( Y e a r )  
OTFCn - O c e a n  t h c r n a  1 e l e c t  r l c -  F a c i l i t y  c o m p * l e t i o n  r a t e  ( $ / Y r )  
OTFCT - O c e a n  t h e r m a  1 e l e c t  r l c -  F a c i l i t y  c o n s t r u c t i o n  t t m e  ( Y e a r  I 



SEAFC2 .K=RIfFCR JK*PtIFCT+STFCR. JK,*STFCT+OEFCR. JK*tlEFCT+PV.FCR. JK*PVFCT+LlJFCR. JK*NUFCT.K+BNPCR. J K *  
NUFCT. K 7 1 4 8 0  A 

SEAFCZ - S t e a m  e l e c t r i c -  A - ~ e r a C e  f a c i l i t y  c o n s t r u c t i o n  t i m e  p a r t  2  ( * * * )  
RYFCR - n i o m a s s  e l e c t r i c -  F a c i l i t v  c o m p l e t i o n  r a t e  ( $ / Y r )  
RMFCT -Riomas!+  e l e c t r i c -  F a c i l i t y  c o n s t r u c t i o n  t i m e  ( Y e a r )  

.STFCR - S o l a r  t h e r m a l -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
STFCT - S o l a r  t h e r m a l -  F a c i l i t y  c o n s t r u c t i o n  t i m e  ( Y e a r ]  
VEFCR -C!ind e l e c t r i c -  F a c i l i t y  c o m p l e t i o n  r n t e  ( : $ / Y r )  
WEFCT -Wind e l e c t r i c -  F a c i l i t y  c o n s t r u c t i o n  t ime ( Y e a r )  
PVFCR - P h o t o v o l t a i c  e l e c t r i c -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
PVFCT - P h o t o v o l t a i c  e l e c t r i c -  F a c i l i t y  c o n s t r u c t i o n  t i m e  ( Y e a r )  
LWFCR - L i g h t  w a t e r  n u c l e a r  e l e c t r i c -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
MUFCT - t l u c l e a r  u t i l i t i e s -  F a c i l i t y  c o n s t r u c t i o n  t ime ( Y e a r )  
RNFCR - B r e e d e r  n u c l e a r  e 1 c c t r i : -  F n c i l i t y  c o m p l e t i o n  r o t e  ( $ / ~ r )  ' 

S,EMPC .K=NCPCR . JE+ECFCR JK+FRFCR. JK+OUFCR. JK+PVFCR. JK+L\IFCR- JK+Bt{FCR. JK+CCFCR- JK+OTFCR. JK+BNFCR. JK+ 
STFCR. JL+WEFCR. J K  7 1 5 0 0  A 

SEWPC - S t e a m  e l e c t r i c -  New p l n n t s  c o m p l e t e d  ( $ / Y T )  
N C F C R  - C o n - E m i s s i o n  c o n t r o l l e d  c o a l -  F a c i l i t y  c o m p L e t i o n  r a t e  ( $ / Y r )  
ECFC3 - E m i s s i o n  c o n t r o l l e d  c o a l -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
FBFCR - F l u i d i z e d  b e d  c o a l  e l e c t r i c -  F a c i l i t y  c o m p l e t i o n  r a t e  ( S / Y r )  
OUFCR - 0 i l / ~ a s  u t i l i t i e s -  F A c i l i t y  c o m p l e t i o n  r a t e  ($/Yc) 
PVFCR - P h o t o v o l t a i c  e l e c t  r i c -  ' a c i l i t y  c o m p l e t i o n  r a t e  ( S / Y  r )  
LHFCR - L i g h t  w a t e r  n u c l e a r  e l e - t r i c -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
nNFCR - B r e e d e r  n u c l e a r  e l e c t r i z -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
CCFCP. - C o m b i n e d  c y c l e  c o a l  e l e - t r i c -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
OTFCR - O c e a n  t h e r m a l  e l e c t r i c -  F a c i l i t y  c o m n l e t i o n  r a t e  ( $ / Y r )  
RMFCR - R i o m a s s  e l e c t r i c -  F a c i l l t v  c o m p l e t i o n  r a t e  ( $ / Y r )  
STFCR - S o l a r  t h e r m a l -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
WEFCR -Wind e l e c t r i c -  P a c i l i t y  c o m p l e t i o n  r n t e  ( $ / Y r )  

NOTE 

SEINV K=t.IIH(SEFA.K SEFN K)*SEFCE 
SEINV'-SEIh'VI 
S E I N V I u 3 . 6 E 9  
S E F C E = . 8 5  

SEINV - S t e a m ,  e l ~ c t r i c -  investment ( S / Y r )  
MI N - F u n c t t o n  s e l e c t i n n  t h e  s m a l l e r  o f  t w o  . ~ a l u e s  
SEPA - S t c a m  e l e c t r i c -  F u n d s  a - a i l a b l e  ( $ / Y r )  
SEFN - S t  earn e l e c t r i c -  F u n d s  n a e d e d  ( $ / Y  r )  
SEFCE - S t e a m  e l e c t r i c -  F r a c t i o a  t o  c a n i t a l  e x p e n d l t u r e e  ( F r a c t i o n )  
S E I N V I  - S t e a m  e l e c t r i c -  I n v e s t m e n t  I n i t i a l  ( $ / Y r )  
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Cl4CST.K-(NCCCR+NCEIDCcK)*NCSCC.K+NCOnC+NCFCS.T.K 71770  A 
NCCCRm.100 7,l780 C  

NCHCST - # , o n - ~ m i a a i o n '  c o n t r o l l e d  c o a l -  Marp,fnal c o a t  ( $ / ~ t u )  
NCCCR -Hen-Lmiaqion c o n t r o l l e d  c o a l -  C a p i t a l  c h a r ~ e  r a t e  ( F r a c t i o n / Y r )  
NCEIDC -Non-Emiaeion c o n t r o l l e d  c o a l -  E x c e s s  c h a l ~ e  d u e  t o  i n t e r e n t  u n d e r  c o n e t .  ( F r a c t i o n / Y r )  
NCSCC -Non-Emiaaion c o n t r o l l e d  c o a l -  S p e c i f i c  c a p i t a l  c o e t  ( $ / < I ! t u / Y r ) )  
NCOHC -Non-Emiaeion c o n t r o l l e d  c o a l -  O p e r a t i n 8  a n d  m a i n t e n a n c e  < O L U >  c o a t  ( $ / R t u )  
NCPCST -Non-Emiaaion c o n t r o l l e d  c o a l -  F e e d s t o c k  c o s t  ( $ / B t u )  

NCE1DC.K-NCCCRC*TARHL(SEEIDCT* (TIHEeK-NCCDCY) /NCCDCTpO 1 )  71790  A 
NCCCRC-.009 71800  C 

N C E I D C  -Non-Emiaaion c o n t r o l l e d  c o a l -  E x c e a s  c h e r ~ e  d u e  t o  i n t e r e a t  u n d e r ' c o n a t .  ( Q r a c t i o n / Y r )  
WCCCRC -Nan-Emiasion c o n t r o l l e d  c o a l -  C a p i t a l  c h a r g e  d u e  t o  i n t e r e a t  u n d e r  c o n a t . ( F r a c t i o n / Y r ) ~  
TAnHL - T a b u l a r  i e l a  t i o n s h i p  
SEEInCT -Steam e l e c t  t i c -  Exceaa  i n t e r e s t  d u r i n ~  c o n s t r u c t i o n  t a h l e  ( T a b l e )  
TINE -Act t t a l  t i m e  d u r i n g  a l m u l a t i o n  
R C C D C Y  -Non-Emission c o n t r o l l e d  c o a l -  C o n n t r u c t i o n  d e l a y  c h a n g e  y e a r  ( Y e a r )  
ACCDCT -Nan-Eniaa ion  c o n t r o l l e d  c o a l -  C o n s t r u c t i o n  d e l a y  c h a n g e  i m p l e m e n t a t i o n * t i m e  ( Y e a r )  

NCSCC-K-NCCCP.K*NCSCEI.K/NCCUQP 
NCCUFP-a6 

NCSCC -Won-Emission c o n t r o l l e d  c o a l -  S p e c i f i c  c e p i t a l  c o s t  ( $ / ( B t u / Y r ) )  
NCCCP -Nan-Emission c o n t r o l l e d  c o a l -  C a p i t a l  c o s t  o f  p r o d u c t i o n  p l a n t  ( $ / ( ~ t u / Y r ) )  
NCSCM -Won-Emiesion c o n t r o l l e d  c o a l -  S e c o n d a r y  c o n e t r a i n t  multiplier ( D i m e n s i o n l e s s )  
NCCUFP -Nan-Emission c o n t r o l l e d  c o a l -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  f o r  p l a n n i n g  ( F r a c t i o n )  

I 
+ 
r N C S C ) . ( . K ~ T A B I I L ( S E S C ~ I T  ,NCCR.K* - 0 4 ,  .20* .04)  
\O 
I 

NCSCM -Non-Emiaaion c o n t r o l l e d  c o a l -  S e c o n d a r y  c o n a t r a l n t  m u l t i p l i e r  ( D i m e n a i o n l e e a )  
TABHI. -Tabular re1a. t  i o n s h i p  
SESCHT -Steam c l c c t r i c -  S e c o n d a r y  c o n a t r a i n t  m u l t i p l i e r  t a b l e  ( T a b l e )  
NCCR -Non-Emission c o n t r o l l e d  c o a l -  Growth r a t e  ( Q ~ a c t i o n / Y r )  

NCCR.K-(NCACR.K/~~~I~OTH(NCACR.K~SETGR)-IIISETGR 
N C G R  -Non-Emiesion c o n t r o l l e d  c o a l -  Growth r a t e  ( F r a c t i o n / Y r )  
N C A C R  -?Ion-Emission c o n t r o l l e d  c o a l -  A a s e t e  f o r  g r o w t h  r a t e  ( $ )  
SHOOTH - F i r a t  o r d e r  i n f  o r m a t i o n  d e l a y  
SETGR -Steam e l c c t r l c -  Time f o r  g r o w t h  r a t e  ( Y e a r )  

NCAGR.K-HAX(SEPAMI,NCPA.K+MCPUC.K) 
N C A C R  -Non-Emission c o n t r o l l e d  c o a l -  A s s e t s  f o r  g r o w t h  r a t e  ( $ )  
H AX - P u n c t  i o n  a e l e c t   in^ t h e  ' l a r g e r  of  t v o  v a l u e s  - SEPAMI -Steam e l e c t r j c -  P h y a i c a l  n e a e t a  of  a  m a t u r e  i n d u s t r y  ( $ )  
NCPA -Non-Emiasion c o n t r o l l e d  c o a l -  P h y e i c a l  a a s e t a  I$ )  
NCPUC -Non-emieaion c o n t r o l l e d  c o a l -  P l a n t s  u n d e r  c o n s t r u c t i o n  ( $ )  

NOTE 

\ 



ECIMV.KL-ACINV .K*(l-NC14S .K). . 
ECI NV-O 

ECINV - E m i s s i o n  c o n t r o l l e d  c o a l -  I n v c s  t m e n t  ( $ / Y r ) .  
ACItlV -Avg. c a n v e n t i o n a l  c o a l  e l e c t r i c -  I n v e s t m e n t  ( $ / Y r )  
NCI.IS - Y o n - E m i s s i o n  c o n t r o l l e d  c o a ' l -  I ~ l o r a t o r i c ~ m .  s c h e d u l e  ( F r a c t . i o n )  

ECMCST.K=(ECCCR+ECEIDC.K)*ECSCC.K+ECOnC+I?CFCST-K 
ECCCR-. L O O  

EC:lCST - E m i s s i o n  c o n t r o l l e d  c o a l -  ? l o r ~ , i n a l  c o s t  ( $ / R t u )  
ECCCB - E m i s s i o n  c o n t r o l l e d  c o a l -  C a p i t a l  c h a r g e  r a t e  ( ~ r a c t i o n / Y r )  
ECEInC - E m i s s i o n  c o n t r o l l e d  c o a l -  E x c e s s  c h a r g e  d u e  t o  i n t e r e s :  u n d e r  c o n s t .  ( ~ r a c t i o n / ~ r )  
ECSCC - E m i s s i o n  c o n t r o l l e d  c o a l -  S p e c i f i c  c a p i t a l  c o s t  ( $ / ( D r . u / Y r ) )  
ECO?IC - E m i s s i o n  c o n t r o l l e d  c o a l -  opera tin^ a n d  m a i n t e n a n c e  < O i M >  c o s t  ( $ / D t u )  
ECPCST - E m i s s i o n  c o n t r o l l e d  c o a l -  F , e e d e t o c k  c o s t  ( $ / D t u )  

ECEIDC.K-ECCCRC*TADIIL(SEEIDCT.(TI~~E K-ECCQCY)/ECCDCT.O.l. l)  7 1 9 2 0  A 
ECCCRC-. 009  7 1 9 3 0  C  

e 
ECEIDC - e m i s s i o n  c o n t r o l l e d  c o a l -  E x c e s s ,  c h a r ~ e . d u e  t o  i n t e r e s - :  u n d e r  c o n s t .  ( F r a c t i o n f ~ r )  
ECCCRC - E m i s s i o n  c o n t r o l l e d  c o a l -  C a p i t a l  c h a r g e  d u e  t o  i n t e r e s t  u n d e r  c o n s t .  ( F r s c t i o n / Y r )  
TABHL - T a b u l a r  r e l a t i o n s h i p  
SEEIDCT - S t e a m  e l e c t r i c -  E x c e s s  i n t e r ' e s t  d u r i n g  c o n s t r u c t i o n  t a b l e  ( T a b l e )  
TIME - A c t t t a l  t i m e  d u r i n a  s i m u l a t i o n  
ECCnCY -Emission c o n t r o l l e d  c o a l -  C o n e t r u c t i o n  d e l a y  c h a n ~ e  ye . s r  ( Y e a r )  

I 
+ ECCDCT - E m i s s i o n  c o n t r o l l e d  c o a l -  C o n s t r u c t i o n  d e l a y  c h a n j i e  i m ~ l e m e n t a t i o n  t i n e  ( Y e a r )  

rQ 
0 
I 

ECSCC.K-ECCCP.K*ECSCM KIECCUFP 
ECCU F P = .  6 

ECSCC - E m i s s i o n  c o n t r o l l e d  c o a l -  S p e c i f i c  c a p i t a l  c o s t  ( $ / ( R : u t Y r ) )  
ECCCP - E m i s s i o n  c o n t r o l l e d  c o a l -  C a p i t a l  c o s t  o f  p r o d u c t i o n  p l a r t  ( $ / ( R t u / Y r ) )  
ECSCY - E m i s s i o n  c o n t r o l l e d  c o a l -  S e c o n d a r y  c o n s t r a i n t  r n u l t i p l l e r  ( D i m e n s i o n l e . s s )  
ECCIJFP - E m i s s i o n  c o n t r o l l e d  c o a l -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  Eor p l a n n i n g  I F r n c t i o n )  

ECS5M.K-TADliL(SESCHT ECGR K .  0 4 .  2 0 . . 0 4 )  
ECSCM - E m i s s i o n  c o n t r o l l e d  c o a l -  S e c o n d a r y  c o n s t r a i n t  r n u l t i p l l c r  ( D i m e n s i o n l e s ~ )  
TAB11 - T a b u l a r  r e l n t  i o n s h i p  
SESC:IT -Stearn  e l e c t r i c -  S e c o n d a r y  c o n s t r a i n t  m u l t i p l i e r  t a b l e  ( l a b l e )  
ECCR - E m i s s i o n  c o n t r o l l e d  c o a l -  G r o v t h  r a t e  ( F r a c t i o n / Y r )  

ECCR .K=(EChGR .K/SFIOOTll(ECACR K SETCl7)-1) ISETCR 
ECCR - E m i s s i o n  c o n t r o l l e d  c o a l -  G r o w t h  r a t e  ( F r a c t i o n / Y r )  
ECAGR - E m i s s i o n  c o n t r o l l e d  c o o l -  A s s e t s  f o r  g r o w t h  r a t e  ( S )  
SMOOTll - F i r s t  o r d e r  i n f o r n a t i o n  d e l a y  
SETGR - S t e a m  e l e c t r i c -  T ime  f o r  g r o w r h  r a t e  ( Y e a r )  

ECACR .K=MAX(SEPAYI ECPA .K+ECPUC . K )  
ECACR - E m i s s i o n  c o n t r o l l e d  c o a l -  P s s e t s  f o r  g r o w t h  r a t e  ( $ )  

.?!AX - F u n c t i o n  s e l e c t i n g  t h e  l a r g e r  o f  two v a l u e s  
SEPAItI - S t e a m  e l e c t r i c -  P h y s i c a l  a s s e t s  o f  a  m a t u r e  i n d u s t r y  ( $ 1  
ECPA - E m i s s i o n  c o n t r o , l l e d  c o a l -  F h v s i c a l  a s s e t s  ( $ )  
ECPllC - l ? m i s s i o n  c o n t r o l l e d  c o a l -  P l a n t s  u n d e r  c o n s t r u c t i o n -  ( $ )  

NOTE 



FRINV. KL=SEINV.K* (FRAW K / S E A ! J . K )  
FllINVoO 

FNINV - F l u i d i z e d  b e d  c o a l  e l e c t r i c -  I n v e s t m e n t  ( $ / Y r )  
SETYV - S t e a m  - e l e c t r i c -  I n v e s t m e n t  ( $ / Y r )  
FRAW - F l u i d i z e d  b e d  c o a l  e l e c t r i c -  A l l o c a t i ~ n  w e i ~ h t  ( D i m e n s i o n l e s s )  
SEAH - S t e a m  e l e c t r i c -  A l l o c a t i o n  w e i g h t  ( D i m e n s i o n l e s s )  

FB.AW.Y,=(FR~,lCST K * l E 6 ) - S E I J F * S T E P ( I  FRCY) 
FRCY- 1 q 9 0  

FBAV - F l u i d i z e d  h e d  c o a l  e l e c t r i c -  A l l o c a t i - ~ n  w e i q h t  ( D i m e n s i o n l e s s )  
FRMCST - F l ~ ~ i d i z e d  h e d  c o a l  e l e c t r i c -  l ! a r q i n a l  c o s t  ( $ / R t u )  
SEWF - S t e a m  e l e c t r i c -  W e i g h t i n g  f a c t o r  ( D i m e n s i o n l e s s )  
STEP - S t e p - s h a p e d  e x o e c n o u s  i n p u t  . 
FRCY - - F l u i d i z e d  b e d  c o a l  e l e c t r i c -  C o m m e r c i a l i z a t i o n  y e a r  ( Y e a r )  

F B M C S T . K = ( F R C C R + F D E C R .  K . + F B C C R C ) * F B S C C .  K+FDO!~IC+FBFCST.K.  
F R C C R - . I 0 0  
FDCCRC=O 

FRMCST - F l ~ r i d i z e d  b e d  c o a l  e l e c t r i c -  l . f a r a i n a l  c o s t ,  ( $ / l ) t u )  
FRCCR - F l u i d i z e d  b e d  c o a l  e l e c t r i c -  C a p i t a l  c h a r g e  r a t e  ( F r a c t i o n / Y r )  
FOECR - F l . u i d i z e d  b e d  c o a l  e l e c t r i c -  E x c e s s  c l i a r g e . d u e  t o  r i s k  ( P r a c t i c n / Y r )  
FRCCHC - F l ~ ~ i d i z e d  b e d  c o n 1  e l e c t r i c -  C a p i t a l  c h a r g e  d u e  t o  i n t e r e s t  u n d e r  c o n s t .  ( F r a c t i o n f Y r )  
FDSCC - F l u i d i z e d  , b e d  c o a l  e l e c t r i c -  S p e c i f i c  c a p i t a l  c o s t  ($1 ( R t u / Y r )  ) 
FDOFIC - F l r l i d t z e d  b e d  c o a l  e l e c t r i c -  O p e r a t i n g  a n d  m a i n t e n a n c e  <ObM> c o s t  ( $ / B t u )  

I FRFCST - F l u i d i z e d  h e d  c o a l  e l e c t r i c -  F e e d s t o c k  c o s t  ( $ / D t u )  
w 
N 
+ 
I 

FBECR K-FRCCRR* ( 1 - S T E P (  I .  FDLGY) )*NAX(O (SEPAIII-FBPA . # ) / S E P A t . t 1 )  
FRCCRR=.O28 
FBLGY-2200 

FBECR - F l u i d i z e d  h e d  c o a l  e l e c t r i c -  E x c e s s  c h a r ~ e  d u e  t o  r i s k  ( F r a c t i o n / Y r )  
PRCCRR - F l u i d i z e d  bed c o a l  e l e c t r i c -  C a p i t a l  c h a r g e  d u e  t o  r i s k  ( F r a c t F o n / Y r )  
STEP - S t e p - s h a p e d  e x o g e n o u s  i n p u t  
FBLCY - F l u i d i z e d  b e d  c o a l  e l e c t r i c -  L o a n  g u a r a n t e e  I n i t i a t i o n  y e a r  ( Y e a r )  
:1 AX - F u n c t i o n  s e l e c t i n g  t h e  1 a r p . e ~  o f  t w o  v a l u e s  
SEPAMI - S t e a m  e l e c t r i c -  P h y s i c n l  a s s e t s  o f  a  n a t u r e  i n d u s t r y  ( $ )  
FRPA - F l u i d i z e d  b e d  c o a l  e l e c t r i c -  P h y s i c a l  a s s e t s  ( $ )  



PDSCC.K-FRCCP*FRSCM K/FRCUFP 
FRCUFP- 6 

FRSCC - F l u i d i z e d  b e d  c o n l  . ? l e c c r i c -  S p e c i f i c  c a p i t a l  c o s t  ( $ / ( B t u / ~ r ) )  
FnCCP - F l u i d i z e d  b e d  c o n l  e l e c t r i c -  C a p i t a l  c o s t  o f .  p r o d u c t i o n  p l a n t  ( $ / ( ~ t u / ~ r ) )  
FBSCM - F l u i d i z e d  b e d  c o a l  e l e c t r i c -  S e c o n d a r y  c o n s t r a i n t  m u l t i p l i e r  ( n i m e n s i o n l e a e )  
FRCUFP - F l n i d i z e d  b e d  c o a l  e l e c t r i c -  C n p a c i t y  u t i l i z a t i o n  f a c t o r  f o r  p l a n n i n p ,  ( F r a c t i o n )  

PRSCM K-TARHL(SESCttT FBOR K .  . 0 4 .  . 2 0  . 0 4 )  
PRSCM - F l u i d i z e d  b e d  c o a l  e l e c t r i c -  S e . c o n d a r y  c o n e t r a i n t  m u l t i p l i e r  ( D i i n e n s i o n l e e s )  
TAnllL - T a b u l a r  r e l a t  i o n e h i p  
SESCHT - S t e a m  e l e c t r i c -  S e c o n d a r y  c o a e t r a i n t  m u l t i p l i e r  t a b l e  ( T a j l e )  
FnCR - F l u i d i z ' e d  b e d  c o a l  e l e c t r i c -  G r o w t h  r a t e  ( ? r a c t i o n / Y r )  

FBCR. K*(FBACI! .K/SMOOTH(FnACR .K SETCR)-I )  / S  3TGR 
FRC!:, - F l u i d i z e d  b e d  c c a l  e l e c t m i c -  G r o w t h  r a t e  ( ~ r a c t i o n / ~ r )  
FBAGP. - F l u i d i z e d  b e d  c c a l  . e l e c t r i c -  A s e e t s  f o r  g r o w t h  r a t e  ( $ 1  
SElOOTll - F i r s t  o r d e r  i n f c  rma t i o n  C e l a v  
SETGR - S t e a m  e l e c t r i c -  T ime  f o r  g r o r t h  r a t e  ( Y e a r )  

F R A ~ K , . K ~ M A X ( S E P A W I  FRPA K + F R P L C . A )  
FBAGR - F l u i d i r e d  b e d  c c ~ l ' e l ~ c t r i c -  A s s e t s  f o r  g r o w t h  r a t e  ( $ i  
M A X  - F u n c t i o n  s e l e c t i n g  t h e '  l i l r j i e r  c f  t v o  v a l u e s  
SEPAMI - S t e a m  e l e c t r i c -  P h y e i c a l  a s s e t s  o f  a  m a t u r e  i n d u s t r y  (S) 

I FRPA - F l u i d i z e d  b e d  c o a l  e l e c t r i c -  P h y s i c a l  a e e e t e  ( $ 1  
w 
h, 

FRPllC - F l ~ : i d i z e d  b e d  c o a l  e l e c t r i c -  P l a n t s  u n d e r  c o n s t r u c t i o n  ($1 
N 
I VOTE 



CC1NV.KL-SEINV.K*(CCAIJ.K/SAW.K) 
CCI NV-O 

CCIKV, -Combined c y c l e  c o a l  e l e c t r i c -  I n v e s t m e n t  ( S / Y r )  
SFIMV -Steam e l e c t r i c -  I n v e s t m e n t  ( $ / Y r )  
C C AU -Combined c y c l e  c o a l  e l e c t r i c -  A l l o c a t i o n  w e i c h t  ( D i m e n s i o n l e s a )  
SEAN -Steam e l e c t r i c -  A l l o c a t i o n  w e i ~ l l t  ( n l m e n s i o n l e s f i )  

CCAW K-(CCMCST-K*IE6)-SE\JF*STEP(I CCCY) 
CCCY =I992 

CCA!J -Comhlnerl c y c l e  c o a l  e l e c t r i c -  A l l o c a t i o n  w e i ~ h t  ( D i m e n s i o n l e s s )  
CC!ICST -Combined c y c l e  c o a l  e l e c t r i c -  t l a r ~ i n a l  c o s t  ( $ / B t u )  
SEWF -Steam c l c c t r l c -  W e i ~ I h t i n ~  f a c t o r  ( D i m e n s i o n l e s s )  
STEP - S t e p - ~ h a p e d  exoEenous  i n p u t  
CCCY -Combined c y c l e  c o a l  e l e c t r i c = .  C o m m e r c i a l i z a t i o n  y e a r  ( Y e a r )  

CCMCST.K=(CCCCR+CCECR.K+CCCCRC)*CCSCC.K+CCOMC+CCFCST.K 
CCCC?=. 100 
C C C C R C = O  

CCNCST -Combined c y c l e  c o a l  e l e c t r i c -  l . ! a rg ina l  c o s t  ( $ / n t u )  
C C C C R  -Combined c y c l e  c o a l  e l e c t r i c - $  C a p i t a l  c b a r a e  r a t e  ( F r a c t i o n / Y r )  
C C E C R  -Combined c y c l e  c o a l  e l e c t r i c -  E x c e s s  c h a r g e  d u e  t o  r i s k  ( P r a c t i o n l Y r )  
C C C C H C  -Combined c y c l e  c o a l  e l e ~ t r i c -  C a p i t a l  c h a r g e  d ~ t c  t o  i n t e r e a t  u n d e r  c o n s t . ( F r n c t i o n / Y r )  
CCSCC ' -combined  c y c l e  c o a l ,  e l e c t r i c -  S p e c i f i c  c a p i t a l  c o s t  ( $ / ( ~ t u / ~ r ) )  

I CCOMC -Combined c y c l e  c o a l  e l e c t r i c -  O p e r a t i n g  and m a i n t e n a n c e  <OhM> c o s t  ( $ / B t u )  
c--r CCFCST -Combined c y c l e  c o a l  e l e c t r i c -  F e e d s t o c k  c o a t  (SIBt t s )  
h 7  
W 

I C C E C R - K - C C C C R R *  (1-STEP(1 CCLCY) )*MII.X(O. (SEPAFII-CCPA-K) /SEPAElI) 
C C C C R R -  0 2 8  
CCLCK-2200 

CCECR -Combined c y c l e  c o a l  c l e c t r i c -  E x c e s s  c h n r ~ e  d u e  t o  r i s k  ( F r a c t i o n / Y r )  
C C C C R R  -Combined c y c l e  c o a l  e l e c t r i c -  C a p i t a l  chnrRe  due  t o  r i s k  ( F r a c t i o n I Y r )  
STEP - S t e p - s l ~ a p e d  e x o g e n o u ~  i n p u t  
CCLCY -Combined c y c l e  c o a l  ~ l e c t r i c -  Loan a u a r a n t e e  i n i t i a t i o n  y e a r  ( Y e a r )  
> I A X  - F u n c t i o n  s e l e c t i n g  t f e  l a r g e r  of ttto v a l u e s  
SEPAtII -Stcam e l e c t r i c -  P h y s i c n l  a s s e t s  o f  a  m a t u r e  i n d u s t r y  ( $ )  
CCPA -Combined c y c l e  c o a l  e l e c t r i c -  P h y s i c a l  a s s e t s  ( $ 1  



\ 

CCSCC. K=CCCCP*CCSCM Y ICCCIJFP 72260  A 
CCCUFPm. 6 72270 C  

CCSCC - C o m b i n e c l  c y c l e  c o a l  c l e c t r i c -  S ~ c c i f i c '  c a p i t a l  c o s t  ( S / ( ~ t u / ~ r ) )  
CCCCP - ~ o m b i , n e d  c y c l e  c o a l  c l c c t r i c - . C a p i t a l  c o s t  o f  p r o d ~ ~ c t i o r .  p l a n t  ( $ / ( R t u / Y r ) )  
CCSC?.! -Combined c y c l e  c o a l  e l e c t r i c -  S e c o n d a r y  c o n s t r a i n t  m u l t i p l i e r  ( D i m e n s i o n l e s s )  
CCCllPP - C o r n b i " e d  c y c l e  c o a l  e l e c t r i c -  C a p a c i t y  t ~ t i l l z a t i o n  f a c t c r  f o r ' p l a n n i n $  ( F r a c t i o n )  

CCSCY K=TARML(SESCMT CCGR K 0'4 . 2 0  0 4 )  
CCSC!! - C o m b i n e d  c y c l e  c o a l  c l e c t r i c -  S e c o n d a r y  c o n s t r a i n t  m u l t j p l i e r  ( n i n e n s i o n l e s s )  
TARllL -Tabular r e l a  t i o n s h i p  
SLSCMT - S t e a m  e l e c t r i c -  S e c o n d a r y  c o n s t r a i n t  m u l t i p l i e r  t a b l e  ( T a h l e )  
CCCP - C o m b i n e d  c y c l e  c o a l  e l e c t r i c -  C r o w t h  r a t e  ( F r a c t i o n / Y r )  

CCCR. K=(CCACR R/SMOOTll(CCACR K S E T C R ) - I  ) / S E T C R  
CCCR. -Combined c y c l e  c o a l  e l e c a r i c -  C r n w t h  r a t e  ( t ' r a c t i o n / Y r ]  
CCACR - C o n h i n c d  c y c l e  c o a l  c l e c e r i c -  A s s e t s  f o r  g r o w t h  r a t e  (:.) 
S!lOOTll - F i r s t  o r d e r  i n f o r m a t i o n  r e l a y  
SETCR - S t e a m  e l e c t r i c -  T i m e  f o r  growth r a t e  ( Y e a r )  

CCAGR . K=YAX(SEPAt.fZ. CCPA. K+CCPUC K )  
CCACR - C o m b i n e d  c y c l e  c o a l  e l e c t r i c -  A s s e t s  f o r  s r o w t h  r a t e  ( 3 )  
1.1 AX - P t ~ n c t  i o n  s e l e c t i n p ,  t h e .  l a r ~ e r  c f  t w o  v a l t ~ e s  
SEPANI  - S t e a m  e l e c t r i c -  P h y s i c a l  a s s e t s  of a  m a t u r e  i n d u s t r y  ( 3 )  

I CCPA - C o m b i n e d  c y c l e  c o a l  e l e c t r i c -  P h y s i c a l  a s s e t s  ( $ )  
c-r CCPUC - C o m b i n e d  c y c l e  c o a l  e l e c t r i c -  P l a n t s  u n d e r  c o n s t r u c t i o n  ( $ 1  
rQ 
f-  

I MOTE 



~ U I N ~ - K L = ~ E I W V . K * ( ~ ~ A W . K / S ~ A W . K ~  
OUINV=OUIYVI 
OUINVI-1.5E9 

OUINV - O i l / q a s  c l t i l i t i e s -  I n v e s t m e n t  ( $ / Y r )  
SEIKV - S t e a m  e l e c t r i c -  I n v e s t m e n t  ( S / Y r )  
O U A W  - O i l / ~ n s  u t i l i t i e s -  A l l o c a t i o n  w e i g h t  ( D i r n e n e i o n l e s e )  
S EAV! - S t e a m  e l e c t r i c -  A l l o c a t i o n  w e i j i h t  ( n i m e n s i o n l e s e )  
OUILlVI - O i l / c a s  u t i l i t i e s -  I n v e s t m e n t  i n i t i a l  ( $ / ~ r )  

OUAIJ .K=(OUMCST. K*lEh)-SEIIF*STEP(l  OUCY) 
OllCY - 19 50 

OUAU - O i l / g a s  u t i l i t i e s -  A l l o c a t i o n  w e i q h t  ( D i m e n s i o n l e s s )  
OUEICST - O i l / j i a s  . c a t i l i t i e s -  H a r g i n a . 1  c o s t  ( $ / B ' t u )  
S E N B  - S t e a m  e l e c t r i c -  ! fe ip .h t  i .na f n c t o r  ( n i m e n u i o n l e s s )  
STDP - c t e p - s h a p e d  e x o j i e n o u s  i n p u t  
OUCY - O i l / ~ a s  u t i l i t i e s -  C o m m e r c i a l i z n t i o n  y e i r  ( Y e a r )  

OUMCST-K~(OUCCR*OUSCC.K+OIJO~IC+~UFCST.K)*CLIP(~-~.~ TIME K.OUMY) 
OUMY-1978 
OUCCR- . 1 0 0  

OUVCST- - O i l / ~ n s  u t i l i t i e s -  H a r a i n a l  c o s t  ( $ / B t u )  
OUCCR - O i l / q a s  u t i l i t i e s -  C a p l t n l  c h a r ~ e  r a t e  ( ~ r a c t i o n / ~ r )  
OUSCC - O i l / q a s  u t i l i t i e s -  S p e c i f i c  c a p i t a l  c o s t  ( $ / ( ~ t u / ~ r ) )  
OUO:IC - O i l / g a s  u t i l i t i e s -  O p e r a t i n p ,  a n d  m a i n t e n a n c e  <06M> c o s t  ( $ / ~ t u )  
QVFCST - O i l / g a s  u t i l i t i e a -  F e e d s t o c k  c o s t  ( $ / R ~ u )  
CLIP - F u n c t i o n  s w i t c h e d  d u r i n g  t h e  r u n  
TIME - A c t u a l  t i m e  d u r i n g  s i m u l a t i o n  
OUI4Y - O i l / p , a s  u t i l i t i e s -  t l o r a t o r i u m  i n i t i a t i o n  y e a r  ( Y e a r )  



OUSCC. KmOUCCP . R*OUSCII I(/ (OIJCUFP*OlJCMP . K )  
Ol!CUFP= . 6  

OllSCC - O i l / q a s  u t i l i t i e s -  S p e c i f i c  c n p i t n l  c o s t  ( $ / { B t r ~ / Y r ) )  
OUCCp - O i l / ~ n s  u t i l i t i e s -  C a p i t a l  c o s t  o f  p r o d u c t i o n  p l a n t  ( $ / ( ~ t u l ~ c ) )  
0USCFt - O i l / r , n s  u t i l i t i e s -  S e c o n d a r y  c o n s t r n i n t  m n l t i p l i e r  ( D i m e n s i o n l e s s )  
OUCUFP _ O i l / p . n s  r r t i l i t i e s -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  f o r  p l a n n i n g  ( F r a c t i o n )  
OUCHP - O i l / p . a s  u t i l i t i e s -  C a p a c i t y  m u l t i p l - L e r  f r o n  p e a k i n g  ( F r a c t i o n )  

OUSCn R=TAA!II.( SRSCEIT .OUCR .K - 0 4 .  . 2 0  0 4 )  
OFSCI4 - O i l / p , a s  utilities- S e c o n d a r y  c o n s t r a i n t  m u l t i p l i . e r  ( D i m e n s i > n l e . s a )  
TAnHL - T a b 1 1 1 a r  r e l n t  i o n s h i p  
SESC?IT - S t c a m  a l e c t r i c -  S e c o n d a r y  constraint m u l t i p l i e r  t a b l e  ( T s b l ? )  
OIIGR - O i l / % a s  u t i l i t i e s -  G r o w t h  r a t e  ( ~ r a c t i o n f ~ r )  

OUCR K=(OUACn. K/Sl49OTll(OUACR .K S R T C R ) - ~  ) /SETCR 
OIICR - O l l / p , a s  u t i l i t i e s -  G r o w t h  r a t e  ( F r a c t i o n / Y r )  
OUACR - O i l / ~ a s  ~ ~ t i l i t i e s - ' A s s e t s  f o r  g r o v t h  r a t e  ( $ )  
S?100Tll - F i r s t  o r d e r  i n f o r m a t i o n  d e l a y  
SETCR - S t e a r n  e l e c t r i c -  T i m e  f o r  RrOWth r a t e  ( Y e a r )  

OUACR. K-MAX(SEPAt.ll OUPA K+OUPUC . X )  
OllACR - O i l / c , a s  u t i l i t i e s -  A s s e . t , s  f o r  g r o w t h  r n t e  ( $ )  
FlAX - F ~ ~ n c t i o n  s e l e c t i n p l  t h e  l a r g e r  o f  two  values 
SEPAHI - S t e a m  e l e c t r i c -  P h y s i c a l  a s s e t s  o f  .a m a t u r e  i n d u s t r y  ( $ 1  

I 
C1 

OUPA - O i l / ~ a s  u t i l i t i e s -  P h y s i c a l  n s s e t s  ( $ )  
N OIIPUC - 0 i l J q a s  u t i l i t i e s -  P l a n t s  u n d e r  c o n s t r u c t i o n  ( $ 1  
cn 
I VOTE 



PVINV.KL-SEINV.K*(PVAW.K/SEAW.K) 
PVINV-II 

P V I M V  - P h o t o v o l t n i c  e l e c t r i c -  Investment ( $ / ~ r )  
SEINV -Steam e l e c t r i c -  I n v e s t m e n t  ( $ / ~ r )  
PVA!J - P h o t o v o l t n i c  e l e c t r i c -  A l L o c a t i o n  w e i g h t  ( ~ i m e n s i o n l e s s )  
S  E A W  -S team electric- A l l o c s t i o n  w e i q h t  ( D i m e 2 s i o n l e s s )  

P V A ~  KE ( P V ! . ~ C S T . K * ~ E ~ ) - S E W F * S T E P (  1' PvCY) 
PVCY-1988 - 

. PVAW - p h o t o v o l t a i c  e l e c t r i c -  A l l o c a t i o n  w e i g h t  ( D i m e n s i o n l e s s )  
PVIlCST - P h o t o v o l t a i c  e l e c t r i c -  w a r g i n 3 1  c o s t  ($!Rtu) 
S E W F . ,  -Stearn e l e c t r i c -  ! J e i p , h t i n ~  f a c t o r  ( D i m e n ~ i o n l e s s )  I .  

STEP - S t e p - u h a p r d  exogenous i n p u t  
P V C Y  - ~ h o t o v o l t o i c  e l e c t r i c ' -  ~ o m m e r c i a l i z a t i o n  y e a r  ( Y e a r )  

PVYCST. K=(PVCCR+P'VECR. K)*PVScC. K+PV>EIC . 
PVCCR-.LOO 

PVYCST - P h o t o v o l t a i c  e l e c t r i c -  H a r R i n a l  c o s t  ( S I R t u )  
P V C C S  - P h o t o v o l t  a i c  e l e c t r i c -  C a p i t a l  c l ~ a r z e  r a t e  ( F r a c t i o n I Y r )  
PVECR - ? h n t o i o l t a i c  e l e c t r i c -  F x c e s s  c h a r a e ' d u e  t o  r i s k  ( P r a c t i o n j Y r )  
PVSCC - P l i o t o - f o l t a i c  e l e c t r i c -  S p e c i f i c  c a p i t a l  c o s t  . ( $ / ( D t u / Y r ) )  
P V O ! ~ C  - P h o t o v o l t a i c  e l e c t r i c - - 0 p e r a t i n q  and m a i n t e n a n c e  < O C M >  c o s t  ( $ / n t u )  - 

~ ~ E C ~ . K = P V C C R R * ( I - S T E P ( ~  PVLCY))*!.IA~(~.(SEPAHI-PVPA.K)?SEPAMI) 
PVCCUR-.028 
PVLCY-22110 

PVEC4 - P h o t o - t o l t a i c  e l e c t r i c -  E x c e s s  charf ie  d u e  t o  r i s k  ( F r a c t i o n j y r )  
P V C C R R  - P h o t o v o l t a i c  e l e c t r i c -  C a p i t a l  c h a r g e  d u s  t o  r i s k  ( F r a c t i o n / Y r )  
STEP -S tep-uhnped  exnEenous  i n p u t  
PVLCY. - P h o t o v o l t a i c  e l e c t r i c -  Loan g u a r a n t e e  initiation y e a r  ( Y e a r )  
H AX . ' F u n c t i o n  select in^ t h e  l n r ~ e r  of two v a l u e s  
SEPAMI -Steam e l e c t r i c -  P h y s i - a 1  a s s e t s  of  a  m a t u r e  i n d u s t r y  ( $ )  
PVPA - P h o t o v o l t a i c  e l e c t r i c -  P h y s i c a l  n s s e t s  ( $ )  



PVSCC. K-PVCCP K*PVSCFl. L / P V C I l I P  
r V C l 1 F P ~ .  26  

PVSCC - P h o t o v o l t a i c  e l e c t r i c -  S p c c t f i c  c a p i t a l  c o s t  ( $ / ( B t u / Y r ) )  
PVCCP - P h o t o v o l t a i c  e l e c t r i c -  C a p i t a l  c o s t  oE p r o d u c t i o n  p l a n t  ( $ / ( R t u / Y r ) )  
PVSC!.! - P l ~ o t o - ~ o l t ~ i c  electric- S e c o n d a r y  c o n s t r a i n t  m u l t i p l i e r  ( C i n e n s i o n l e s s )  
PVCUFP - P h o t o v o l t a i c  e l e c t r i c -  C a p a c i t : f  u t i l i z a t i o n  f a c t o r  E o r  p l ~ n n i n ~  ( F r a c t i o n )  

- PVSCH K-TARlII.(SESCEIT. PVCR K . O h ,  . 2 0  . 0 4 )  
PVSC!f - P h o t o v o l t a i c  e l e c t r i c -  S e c o n d a r y  c o n s t r a i n t ,  m u l t i p l i e r  ( C i m e n s i o n l e s s )  
TARIIL - T a h u l n r  r e l a t i o n s h i p  
SESCNT - S t e a m  e l e c t r i c -  S e c o n d a r y  c o n s : r a i n t  m u l t i ~ l i e r  t a b l e  ( T a b l e )  
PVCR - P h o t o v o l t a i c  e l e c t r i c -  G r o w t h  r a t e  ( F r a c t C o n l Y r )  

P V C R  . R = ( P V ~ C . R .  K / S M O O T H ( . P V A C R . K  S E T C R ) - I  ) / S E T G R  
PVCR - P l ~ o t o v o l  t a i c  e l e c t r i c - $  S r a w t h  r a t e  ( F r a c t i o n l ~ r )  
PVACR - P h o t o v o l t a i c  e l e c t r i c -  A s s e - t s  E o r  g r o w t h  r a t e  ( S )  
S:lOOTH - F i r s t  o r d e r  i n f o r m a t i o n  d e l a y  
SETCR - S t e a m .  e l e c t r i c -  T i m e  f o r  ~ r o w t h  r a t e  ( Y e a r )  

PVACR IC-FfAX ( S E P A ? l I  . P V P A '  K+PVPUC. K) 
.YVAGR - P h o t o v o l t a i c  e l e c t r i c -  A s s e t s  f o r .  p , r o w t h  r a t e  ( $ )  
?!AX - F u n c t i o n  s e l e c t i n 8  t h e  l a r g e r  o f  t w o  v a l u e s  
SRPAYI - S t e a m  e l e c t r i c -  P h y s i c a l  a s s e t s  o f  a  m a t u r e  I n d u s t r y  ( $ 1  
PVPA - P h o t o v o l t  a i c  e l e c t r i c -  P h y s i c a l  a s s e t s  ( $ )  

I 
PVPUC - P h o t o v o l t a i c  E l e c t r i c -  P l a n t s  m n d e r  c o n s t r u c t i o n  ( $ 1  

+ 
NOTE 

I 



< 
LUINV - K ~ . Q S E I I I V .  K *  (LI.IA13 K/SEAW K) 
LIJI t!V-0 

I .W'INV - L i p . h t  v a t  e r  n u c l e a r  e l e c t r i c -  I n v e s t m c n t  ( $ / Y r )  
SEINV - S t e a m  e l e c t r i c -  I n v e s t m e n t  ( $ / Y r )  
LWAW - L i q h t  w a t e r  n u c l e a r  e l e c t r i c -  A l l o c a t i o n  w e i f f h t  ( n i m e n s i o n l e s s )  
SEAW - S t e a m  e l e c t r i c -  A l l o c a t i o n  v e i ~ h t  ( n i m e n s i o n l e s s )  

LWAW .K-(LWMCST. K*lE6) -SEWF*STEP(  I LWCY ) * (  1-ST.EP(l .LWMY)) 
L!\'CY=1950 
LW?lY - 2 2 9 0  

LWAW - L i f i h t  w a t e r  n u c l e a r  e l e c t r i c -  A l l o c a t i o n  w e i g h t  ( D i m e n s i o n l e s s )  
LWt.ICSr - L i q h t  v a t e r  n u c l e a r  c l e c t r i c -  M , n r p , i n a l  c o s t  ( $ / B t u )  
SEGlF- - S t e a m  c l e c t r i c -  1 4 e i ~ h t i n g  f a c t o r  (Dimensionless) 
STEP - S t e p - s h a p e d  e x o g e n o u s  i n p u t  
LUCY -.l.ir.nt w a t e r  n u c l e a r  e l e c t r i c -  C o m m e r c i a l i z a t i o n .  y e a r  ( Y e a r )  
LWI4Y - L i c , h t  v a t e r  n u c l e a r  e l e c t r i c -  E f o r a t o r i u m  i n i t i a t i o n  y e a r  ( Y e a r )  

LlJMCST - KO ( L U C C R + L l \ r E Z D C . K + L U E R R .  K)*LWSCC .K+LWOIIC+LWFCST .K 7 2 6 6 0  A  
LWCCR- 1 0 9  7 2 5 7 0  C  

LWECCST -1 , ip .h t  w a t e r  n u c l e a r  e l e c t r i c -  t f a r g i n a l  c o s t  ( S / B t u )  
LlJCCR - L i p , h t  w a t e r  n u c l e a r  e l e c t r i c -  C a p i t a l  c h a r R e  r a t e  ( . F r a c t i o n / Y r )  
LWEIDC - L i r , h t  v a t e r  n u c l e a r  e l c c t r f c -  E x c e s s  c h a r R e  d u e  t o  i n t e r e s t  u n d e r  c o n s t .  ( F r n c t i o n / Y r )  
LWERR - L i ? h t  v a t e r  n u c l e a r  e l e c t r i c -  F n v i r o n m e n t a l  r i s k  r a t e  ( F r a c t i o n / Y r )  
LUSCC - 1 . i s h t  v a t e r  n u c l e a r  e l e c t r i c -  S p e c i f i c  c a p i t a l  c o s t  ( $ / ( B t u / Y r ) )  
LWOMC - L i q h t  w a t e r  n u c l e a r  e l e c t r i c -  opera tin^ a n d  m a i n t e n a n c e  <06Fl> c o n t  ( $ / R t u )  
LK!FCST - 1 , i q h t  w a t e r  n u c l e a r  e l e c t r i c -  F e e d s t o c k  c o s t  ( $ / 8 t u )  

LIJEIDC . K-1 . ! ICCRC*'ARI lL(SEEInCT (TIME - K - N U C D C Y  ) '/!IUCDCT. o I 1  ) 7 2 6 8 0  A  
LWCCRC-,009 7 2 6 9 0  C  

LWEIDC - L i q h t  v a t e r  n u c l e a r  e l e c t r i c -  E x c e s s  c h a r ~ e  d u e  t o  i n t e r e s t  u n d e r  c o n s t .  ( F r a c t i o n / ~ r )  
LWCCRC -1 . ip l1 t  v a t e r  n u c l e a r  e l e c t r i c -  C n p i t a l  c h a r g e  d u e  t o  i n t e r e s t  u n d e r  c o n s t . ( f r a c t i o n / ~ r )  
TAIIlIL - T a b u l a r  r e l a t  i o n s h i p  
SEEIDCT - S t e a m  e l e c t r i c -  E x c e s s  i n t e r e s t  d u r i n g  c o n s t r u c t i o n  t a b l e  ( T a b l e )  
TIME - A c t u a l  t i m e  d u r i n g  s i m u l a t i o n  
NIJCOCY - N u c l e a r  u t i l i t i e s -  C o n s t r u c t i o n  d e l a y  c h a n s e  y e a r  ( Y e a r )  
NUCOCT - N u c l e a r  u t i l i t i e s -  C o n s t r u c t i o n  d e l a y  c h a n K e  i m p l e m e n t a t i o n  t i m e  ( Y e a r )  



L W E R R . K = T ! I B I I L ( l . L l E R R T  T I n E  K 1 9 8 0  1 9 9 0  2 ) * S T 3 P t  1 LWPRY) 
L W E R R T -  0 1 1  o l / O / O / o / n  
LrlERY = 19 7 !, ' ,  

LVERR - 1 , i c h t  " a t e r  n u c l e a r  e l e c t r i c -  E x v i r o n m e n t a l  r i s k  r a t e  ( F r a c t i o n I Y r )  
TARllb - T n b u l a r  r e l a  t i o n s h i p  
L\!ERRT - 1 , i e h t  w a t e r  n u c l e a r  e l e c t r i c -  E n v i r o n m e n t a l  r i s k  r a t e  t a h l e  ( T a b l e )  
T  IElF - A c t u a l  t i m e  d u r i n :  s i m u l a t i o n  
STEP - S t c p - s h a p e d  e x o ~ e n o u s  i n p u t  
LWERY - 1 . t ~ h t  w a t e r  n u c l e a r  e l e c t r i c -  En- ironm mental r i s k  r a t e  i n i t i a t i o n  y e a r  ( Y e a r )  

LWSCC. K-LLJCCP . K*L1JSCt!.K/LWCUFP 
. 1.WCIIFP-. 6 

LUSCC - 1 . i ~ l 1 t  w a t e r  n u c l e a r  e l e c t r i c -  S 3 e c i f i c  c a p i t a l  c o s t  ( $ / ( R t u / Y r ) )  
LUCCP - L i g h t  v a t e r  n u c l e a r  e l e c t r i c -  C a p i t a l  c o a t  o f  p r o d u c t i o n  p l a n t  ( $ / ( ~ t u / Y r ) )  
I.GISCr1 - 1 , i n h t  w a t c r  n u c l e a r  c 1 e c t r l . c -  S z c o n d f l r y  c o n s t r a i n t  m u l t i p l i e r  ( D i m e n s i o n l e s s )  
LIJCIJFP -I . ip , l l t  w a t e r  n u c l e a r  e l e c t r i c -  C e p o c i t y  u t i l i z a t i o n  f a c t o r  f o r  p l a n n i n g  ( F r a c t i o n )  

LWSCI1.K-TARIIL(SESCP1T .LGIGR K .  . 0 4 .  2 0 .  0 4 )  
I.WSC?f - L i n h t  w a t e r  n u c l e a r  e l e c t r i c -  S e c o n d a r y  c o n s t r a i n t  m u l t i p l i e r  ( D i m e n s i o n l e s s )  
TARllL - T a b u l a r  r e l a  t i o n s h i p  
SESCHT - S t e a m  c l c c t r i c -  S e c o n d n r y  c o n s t r a i n t  m u l t i p l i e r  t a b l e  ( T n h l e )  
LWCR - L i t ; h t  w a t e r  n u c l e a r  e l e c t r i c -  G r o w t h  r a t e  ( F r a c t i o n / Y r )  

I 
c. 

LWCP .K=(L!JACP. K/StlOOTH(LUACR K S E T C R ) - I )  /SF.l'GS 
W LWOR - L l g l t t  w a t e r  n ~ a c l e a r  e l e c t r i c -  G r o w t h  r a t e  ( F r a c t i o n f Y r )  
0 Lk!ACR - L i q h t  w a t e r  n u c l e a r  e l e c t r i c -  A s s e t s  f o r  g r o w t h  r a t e  ($1  
I 

SP4DOTN - F i r s t  o r d e r  i n f o r m a ~ i o n  d e l n y  
SETCR - S t e a m  e l e c t r i c -  T i m e  for g r o w t h  r a t e  ( Y e a r )  

LWAGR K=?IAX(SEPAHI LWPA K+LWPUC . K I 
LYACR - 1 , i c h t  w a t e r  n u c l e a r  e l e c t r i c -  A s s e t s  f o r  R r o w t h  r a t e '  ( $ 1  
b1A X - F u n c t i o n  s e l e c t i n g  r h e  l a r ~ e r  o f  t w o  v a l u e s  
SEPAHI - S t e a m  e l e c t r i c -  P h y s i c a l  a s s e t s  o f  a m a t t a r e  i n d u s t r y  ( $ 1  
LWPA - L i g h t  w a t e r  n u c l e a r  e l e c t r i c -  P h y s i c a l  a s s e t s  ( $ 1  
LWPUC - L i ~ h t  w a t e r  n u c l e a r  e l e c t r i c -  P l a n t s  u n d e r  c o n s t r u c t i o n  ( $ )  

\ 

NOTE 



RNIYV.KL=SEItlV-K*(BHAU KfSEA1J.K) 
B H  IHV-0 

BtJIllV - 5 r e c d e r  n u c l e a r  c l e c t r i c -  I n v e s t m e n t  ( S / Y r )  
SEIflV - S t e a m  c l e c t r i c -  I n v c s  t m e n t  ( $ / Y  r )  
BNAV - 3 r e e d e r  n u c l e a r  e l e c t r i c -  A l l o c a t i o n  w e i ~ h t .  ( D i m e n s i o n l e s s )  
SEAN - S t e a m  c l e c t r i c -  A l l o c a t i o n  w e i g h t  ( D i m e n s i o n l e s s )  

RNA1J .K-(R?ll lCST. K* 1 E 6 ) ^ S E W F * S T E P ( l  RNCY,)*( l -STEP(1  BNIlY)) 
BNCY=2015 
R?ItlY - 2 0 1  5 

r ) N A W  - R r e e d e r  n u c l e a r  e l e c t r i c -  A l l o c a t i o n  v e i p , h  t ( D i m e n s i o n l e s s )  
RNMCST - 9 r e e d e r  n u c l e a r  e l e c t r i c -  F t a r g i n a l  c o a t  ( $ / B t u )  
SEHF . - S t e a m  c l e c t r i c -  W e i ~ h t i n e  f a c t o r  ( D i m e n a i o n l e S ~ )  
STEP - S t e p - s h a p e d  e x o g e n o u s  i n p u t  
9tI CY - Y r e e d e r  n u c l e n r  e l e c t r i c -  C o m m e r c i a l i z a t i o n  y e a r  ( Y c a r )  
BMMY - n r e e d e r  n u c l e a r  e l e c t r i c -  F l o r a t o r i u m  i n i t i a t i o n  y e a r  . ( Y e a r )  

RNtICST. K - ( R Y C C R + R N E C R  
B N C C R = . l 0 9  

RYttCST - B r e e d e r  
RNCCR - n r e e d e r  
RNECR - n r e e d e r  
RNEIDC - R r c e d e r  
RNSCC - n r e e d e r  
RNO:.lC - R r e e d e r  
RNFCST - B r e e d e r  

n u c l e a r  e l e c t r i c -  
n u c l e a r  e l e c t r i c -  
n u c l e a r  e l e c t r i c -  
n u c l e a r  e l e c t r i c -  
n u c l e a r  e l e c t r i c -  
n u c l e a r  e l e c t r i c -  
n u c l e a r  e l e c t r i c -  

M a r ~ i n a l  c o s t  ( $ / B t u )  - 
C a p i t a l  c h a r ~ c  r a t e  ( F r a c t i o n f Y r )  
F x c e s s  c h a r g e  d u e  t o  r i s k  ( F r a c t i o n I Y r D  
E x c e s s  c h a r R e  d u e  t o  i n t e r e s t  u n d e r  c o n a t .  ( F r a c t i o n / Y r )  
S p e c i f i c  c a p i t a l  c o s t  ( $ / ( D t u / Y r ) )  
O p e r a t i n c  a n d  m a i n t e n a n c e  <OLt.l> c o s t  ( . j / D t u )  
F e e d s t o c k  c o s t  ( S / B t u )  

RNECR .K-R?ICCRR*( l -STEP(1 ,  RtlLGY) )*?fAX(O (SEPAllI-BNPA . K ) / S E P A t i I )  
RtlCCRRu . 1 2 2  . , 
RNLCY-2 2 0 0  

RVECR - B r e e d e r  n u c l e a r  e l e c t r i c -  E x c e s s  c h a r q e  d u e  t o  r i s k  ( F r a c t i o n / Y , r l  
3I:CCRK - B r e e d e r  n u c l e a r  e l e c t r i c -  C a p i t a l  c h a r g e  d u e  t o  r i s k  ( F r a c t i o n / Y r )  
STEP - S t e p - s h a p e d  exogenous ' i n p u t  
BNLCY - R r e e d e r  n u c l e a r  e l e c t r i c -  L o a n  g u a r a n t e e  i n i t i a t i o n  y e a r  ( Y e a r )  
M A X  - F u n c t i o n  s e l e c t i n g  t h e  l a r j i e r  o f  t w o  v a l t t c s  
S K P A M I  - S t e a m  e l e c t r i c -  P h y s . i c a l  a s s e t s  o f  a  m a t u r e  i n d u s t r y  ( $ 1  
RMPA - B r e e d e r  n u c l e a r  e l e c t r i c -  P h y s i c a l  a s s e t s  ( $ )  

RtlEIDC. K - R ' I C C R C * T A R I I L ( S E E I D C T  (TIM!?.  K-NUCDCY ) INUCDCT 3 1  1 )  7 2 8 9 0  A 
R N C C R C -  ons  7 2 9 0 0  C  

RNEIDC - 9 r c e d e r  n u c l e a r  e l e c t r i c -  E x c e s s  c h a r g e  d u e  t c  i n t e r e s t  u n d e r  c o n s t .  ( F r n c t i o n f Y r )  
RNCCRC - B r e e d e r  n u c l e a r  e l e c t r i c ;  C a p i t a l  c h a r a n  d u e  t o  i n t e r e s t  u n d e r  c o n s t .  ( F r a c t i o n f Y r )  
TARHL -Tabular r e l a  t i o n s h i a  
SEEIDCT - S t e a m  e l c c t r i c -  E x c e s s  i n t e r e f i t  d u r i n ~  c o n s t r u c t i o n  t a b l e  ( T a b l e )  
TI'Il: - A c t u a l  t i m e  d u r i n q  s i m u l a t i o n  
NUCDCY - t l t ~ c l e a r  u t i l i t i e s -  C o n s t r t ~ c t  i o n  d e l a y  c h a n c e  y e a r  ( Y c a r )  
NllCnCT - N u c l e a r  u t i l i t i e s -  C o n s t r u c t i o n  d e l a v  . c h a n g e  i m p l e m e n t a t i o n  t i m e  ( Y e a r )  



n!Jscc K - n w c c ~ * a ~ s c ~  . K / ~ P I C U F P  
RIJCUFP- h 

nfISCC - R r e e d e r  n u c l e a r  e l e c t r i c -  S p e c i f i c  c a p i t a l  c o s t  ( $ / ( R t u / Y : ) )  
RNCCP - R r c c d c r  n u c l e a r  e l e c t r i c -  C a p i t . a l  c o s t  o f  n r o d u c t i o n  p l a n t  ( $ / ( R t u / Y r ) )  
RNSCM - R r c e d c r  n u c l e a r  e l e c t r i c -  S e c o n d a r y  constraint m u l t i p l i e r  ( D i m e n s i o n l e s s )  
SNCUFP - R r e e d e r  n u c l e a r  - e l e c t r i c -  C a p a c i t y  u t i l i z a t i o n  f a ' c t o r  f o r  p l a n n i n g  ( F r a c t i o n )  

RNSCM. K-TAnllL(SFSC?lT IINCP. K .  0 4 .  . 2 0 .  . 0 4 )  
IIMSCtf - B r e e d e r  n u c l e a r  , e l e c t r i c -  S c r o n : d a r y  c o n s t r a i n t  m t l l t i ~ l i e r  ( D i m e n s # o n l e s s )  
TA!3!lI. - T a b u l a r  r e l a t i o n s h i p  
SESCMT - S t e a m  e l e c t r i c -  S e c o n d a r y  c o n s t r a i n t  m c l l t i p l i e r  t a b l e  ( T a i l e )  
RIICR - R r e e d e r .  n u c l e a r  e l e c t r i c -  G r o w t h  r a t e  ( F r a c t i o n / Y r )  

RNCR. K=(TINACR .K/StlOOTH(IINAGR K ,  SETCR)-L ) /S?TCX 
SMCR - R r e e d e r  n c ~ c l e a r  e l e c t r i c -  C r o v t h  r a t e  ( ~ r n c t i n n / ~ r )  
RNACR - R r e e d e r  n u c l e a r  e l e c t r i c -  A s 3 e t n  f o r  ~ r o u t h  r a t e  ( $ )  
S1100TlI - F i r s t  o r d e r  i n f o r m a t i o n  d e 1 a : r  
SETGR - S t e a m  e l c c t r i c -  ' T i m e  f o r  ~ r o v t h  r a t e  ( Y e a r )  

RNACR. K-NAX(SEPAM1 RNPA .K+DNPl!C - K )  
RIACR - 9 r e e d e r  n u c l e o r  e l e c t r i c -  A s s e t s  f o r  g r o u t h  r a t e  ( $ 1 ,  
YAX - F u n c t i o n  s e l e c t i i n g  t h e .  l a r g e r  o f  t w o  v n 1 1 1 e s  
SEPAMI - S t e a m  e l e c t r i c -  P h y s i c a l  a s s z t s  o f  a  m a t u r e  i n d u s t r y  ( $ 1  

I 
nNPA - n r e e d e r  n u c l e a r  e l e c t r i c -  P h . # s i c a l  a s a e t s  ( $ 1  

w RtlPllC - R r c e d e r  n u c l e a r  e l e c t r i c -  P l s n t s  u n d e r  c o n s t r u c t i o n  ( $ 1  
W 
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- 
0TSCC.KoOTCCP K*OTSCV.K/OTCUPP 
OTCIJFP- . 6  

OTSCC - O c e a n  t h e r m a l  e l e c t r i c -  S p e c : f i c  c a p i t a l  c o s t  ( $ / ( ~ t u / ~ r ) )  
OTCCP - O c e a n  t h e r m a l  e l e c t r i c -  C a p i t a l  c o s t  o f  o r o d u c t i o n  p l a n t  ( $ / ( B t u / Y r ) )  
OTSCN - O c e a n  t h e r m a l  e l e c t r i c -  S e c o n d a r y  c o n a t r a i n t  multiplier ( J i m e n s i o n l e s a )  
OTCUFP - O c e a n  t h e r m a l  e l e c t r i c -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  f o r  p l s n n i n g  ( F r a c t i o n )  

0TSCM.K-TABIIL(SBSCMT O T C I ? . K . . 0 4 : . 2 0 . . 0 4 )  
OTSCtf - O c e a n  t h e r m a l  e l e c t r i c -  S e c o n d n r y  c o n s t r a i n t  m u l t i p l i e r  ( i ) i m e n s i o n l e a . a )  
TABHL -Tabular r e l a t i o n s h i p  
SESCMT - S t e a m  e l e c t r i c -  S e c o n d a r y  c o n s t r a i n t  m u l t i p l i e r  t a b l e  ( T a b l e )  
OTCR - O c e a n  t h e r m a l  e l e c t r i c -  C r o v t h  r a t e  ( F r a c t i o n / Y r )  

OTCR..K-(OTACR .K/SZfOOtll(OTAGR. K S E T C R ) - I )  /SETCR 
OTCR - 0 c e n n  t h e r n n l  e l . e c t r i c -  C r o v t h  r a t e  ( ~ r a c t i o n ~ ~ r )  
OTACR - O c e a n  t h e r m a l  e l e c t r i c -  Assets : f o r  a r o w t h  r a t e  ( $ )  
S?lOOTll - F i r s t  o r d e r  i n f o r m a t i o n  d ' e l a r  
SETCR - S t e a m  e l e c t r i c -  T i m e  f o r  g r o w t h  r a t e  ( Y e a r )  

OTACR . K,mMAX( SEPAMI OTPA . K+OTPUC . K) 
OTACR - O c e a n  t h e r m a l  e l e c t r i c -  A s s e t s  f o r  g r o w t h  r a t e  ( $ )  
: f A X  - F u n c t i o n  s e l e c t i n g  t h e - l a r g e r  o f  t w o  v r l u e e  
SEPAMI - S t e a m  e l e c t r i c -  P h y s i c a l  a a s e t s  o f  a  m a t u r e  i n d u s t r y  ($ )  

I OTPA - O c e a n  t h e r m a l  e l e c t r i c -  P h y s i c a l  a a s e t s  ( $ 1  + OTPUC - O c e a n  t h e r m a l  e l e c t r i c -  P l a n t s  ~ ~ n d e r  c o n e t r u c t i o n  ( $ )  
W I * 
I NOTE 



RPIINV-KL-S*EINV.K*(R'!AIJ.K/SRAW K) ' . 
RMINV-0, 

Y M I N V  -Rl,omass e l e c t r i c -  I n v e s t m e n t  ( $ / Y r )  
SEIi4V -Steam e l e c t r i c -  I n - ~ e e t m e n t  ( $ / Y r )  
RlrAll - n l o ~ ~ o s a  e l e c t r i c -  A l l o c a t i o n  v e i ~ . h t  ( D i m e n s i o n l e s s )  
SEAM -Steam e l e c t r i c -  A l l o c a t i o n  v e i q h t  ( D i m e n s i o n l e s s )  

R M A W  K = ( ~ M ~ . I c S T . K * ~ E ~ ) - S E W F * S T E P ( ~  BPICY) 
B ~ I C Y  - 19 Rn . 

RMAII -Rl n n a a s  e l e c t r i c -  A l l o c o t  i o n  r r e i q h t  ( D i n e n u i o n l e s s )  
RMt.fCST - n j o m a s s  e l e c t r i c -  N a r ~ i n a l  c o s t  ( S / R t u )  
SEWF -Steam e l e c t r i c -  W e i ~ h t i n q  f a c t o r  ( n i m e n e i o n l e s s )  
STEP - S t e p - s h n p e d  exop,enoue i n p u t  
BtICY - - R i o m a ~ ~ s  e l e c t r i c -  C o m m e r c i a l i z a t i o n  y e a r  ( Y e a r )  

BHYCST. K=(BHCCR+RMECR. K) *BElSCC -K+B?IOl~IC+BlFCST- K . 

BEICCR- . 100 
RYtICST -RLomasa e l e c t r i c -  M a r g i n a l  c o s t  ( S / H t u )  
BMCCR -Riomasa e l e c t r i c -  C a p i t a l  c h n r q e  r a t e  ( P r a c t i o n / Y x )  
StIECR -Riomass  e l e c t r i c -  Exce.ss '  c h a r ~ , e  d u o  t o  r i s k  ( F r a c t i o n / Y r )  
Rf4SCC -Riomass  e l e c t r i c -  S p e c i f i c  c a p i t a l  c o s t  ( $ / ( R t u / Y r ) )  
BIlOtlC -Riomass  e l e c t r i c -  O p e r a t i n g  and m a i n t e n a n c e  < O L X >  c o s t  ( $ / R t u )  
RHFCST -Biomass  e l e c t r i c -  F e e d s t o c k  c o s t  ( $ / R t u )  

1 RIIECR. K-R!fCCRR*(l-STEP(1 .BtiLCY))*MAX(O. (SEPANI-AHPA.K) /SEPAHI)  
C-' 
W RblCCRR-. 028 
VI 

I 
BtILGY-2 200 

R t I F C R  - n i o m n s s  e l e c t r i c -  E x c e s s  c h a r r e  due t o  r i s k  ( F r a c t i o n I Y r )  
R X C C R R  -Riomass  e l e c t r i c -  C a p i t a l  c h a r g e  d u e  t o  r i s k  ( F r a c t i o n l ~ r )  
STEP - S t e p - s h a p e d  e x o g e n o u s  i n p u t  
R Y L C Y  -Riomaas e l e c t r i c -  Loan ~ u a r a n t e e  i n i t i a t i o n  y e a r  ( Y e a r )  
M A X  - F I J ~ c ~ ~ o ~  s e l e c t i n g  . t h e  1 a r p . e ~  of two v a l u e a  
SEPAHI -Steam e l e c t r i c -  P h y s i c a l  a s s e t s  of a  m a t u r e  i n d u s t r y  ( $ 1  
R?(PA - ~ i o m a s e  e l e c t r i c -  P h v s i c a l  a s s e t s  ( $ 1  



BWSCC . K-HMCCP . K*RWSC'l .K/RMCIIFP 
R?ICUFP- . 6 5  

DYSCC - 9 i o m a s s  e l e c t r i c -  S p e c i f i c  c a p i t a l  c o s t  ( $ / ( D t u / ~ r ) )  
RElCCP - 9 l o r n a s s  e l e c t r i c -  C a p i t a l  c o s t  o f  p r o d u c t i o n  p l a n t  ( S / ( B t u / ~ r ) )  
9:fSCI.t - n i o m a s s  e l e c t r i c -  S c c o ~ d a r y  c o n s t r a i n t  r n u l t l p l i e r  ( D i r n ? n s F o n l e s s )  
B E I C U F P  - ~ ) t o m n s s  e l e c t r i c -  C a p a z i t y  u . t i l i z a t i o n  f a c t o r  f o r  ~ l a n n ~ n g  ( ' ' r a c t i o n )  

BMSClI K=TAnl!L(SESCMT R!lCR .K .04, . 2 0 .  . 0 4 )  
DMSCFf - n i o r n a s s  e l e c t r i c -  S e c o i d a r y  c o n s t r a i n t  m u l t i p l i e r  (Dimensionless) 
T A R H I .  - T a b t ~ l o r  r e l n t  i o n s h i p  
SESCNT - S t e o n  e l e c t r i c -  S e c o n d a r y  c o n s t r ~ i n t  m u l t i p l i e r  t a b l e  ( T a h l e l  
RMCR - D i o m a s s -  e l e c t r i c -  C r o v : h  r a t e  t F r a c t i o n / Y r )  

RElGR .K~(RlIACR.I~/S~100T11(9MACR . K .  SETCR)- l ) /SETCU 
JtfCP. - n i o n a s s  e l e c t r i c -  G r o w t h  r a t e  ( F r . a c t i o n / Y r J  
RMACR - 9 i o m a s s  e l e c t r i c -  A s s e t s  f o r  ~ r c w t h  r a t e  ( $ 1  
SllOOTll - F i r s t  o r d e r  i n f o r m a t i o n  d e l a y  
SETCR - S t e a m  e l e c t r i c -  T l m e  f o r  g r o v t h  r a c e  ( Y e a r )  

RMACR. k-l~14X(SEPAMI RMPA .K+RMPUC - K )  
RMACR - F , i o m a s s  e l e c t r i c -  A s s e t a  f o r  p , r o w t b  r a t e  ( $ )  . 
M A X  - F t r n c t  i o n  s c l e c t i n p ,  t h e .  l a r e e  r o f '  t w o  v a l u e s  
SEPAHI - S t e n m  e l e c t r i c -  P h y s i c e l  a s s e t s  o f  a  m a t u r e  i n d u s t r y  ( S )  

I BMPA - R t o m a s s  e l e c t r i c -  P h y s i c a l  a s n e t s  ( $1  
w BYPUC - B i o m a s s  e l e c t r i c -  P l a n t s  u n d e r  c , o n ~ t r u c t i o n  ( $ )  
W 
0. 
I NOTE 



STItIV.KL=SF.INV . K * ( S T A \ J . K / S E A \ I - K )  
STINV-0 

STINV - S o l a r  t h e r m a l -  I n v e s t m e n t  ( S / Y r )  
SEINV - S t e a m  e l e c t r i c -  I n v e s t m e n t  ( $ / Y r )  
STAW - S o l a r  t h e r m a l -  A l l o c a t  i o n  u e i $ h t  ( D i m e n s i o n l e s s )  
S  EAI! - S t e a m  c l e c t r i c -  A l l o c a t i o n  w e i ~ l ~ t  ( n i m e n s i o n l e s s )  

STA\J.K-(STtlCST-K*1E6)ASEWF*STEP(I STCY) . 
STCY-lQ8r) 

STAlr - S o l a r  t h e r m a l -  A l l o c a t i o n  w e i g h t  (Dimensionless) 
STtfCST - S o l a r  t h e r m n l -  M a r g i n a l  c o s t  ( $ / 9 t u )  
SE:.lP - S t e a m  e l e c t r i c -  l . l e l p . h t i n p ,  f a c t o r  ( D i m e n s i o n l e s s )  
STEP - S t e p - n h a p e d  a x a ~ e n o u s  I n p u t  
STCY - S o l a r  t h e r m a l -  C o m m e r c i i l i z a t i o n  y e a r  ( Y e a r )  

STHCST K-(STCCR+STECR.K)*STSCC.K+STOMC 
STCCR-.100  

STbtCST - S o l n r  t h e r m a l -  H n r v , l n a l  c o s t  ( $ / R t u )  
STCCR - S o l a r  t h e r m a l -  C a p i t a l  c h a r g e  r o t e  ( ~ r a c t i o n / ~ r )  
STECR - S o l a r  t h e r m a l -  E x c e s s  c h n r ~ e  d u e  t o  r i s k  ( F r a c t i o n I Y r )  
STSCC - S o l a r  t h c r m a l -  S p e c i f i c  c a p i t a l  c o a t  ( $ 1  ( ~ t u / ~ r ) )  
STOMC - S o l a r  t h e r m a l -  O p e r a t i n %  a n d  m a i n t e n a n c e  <0&11> c o a t  ( $ / R t u )  

STECR K-STCCRR*(I-STEP(1 STLCY))*HAX(O.(SEPA:II-STPA.K)jSEPAMI) 
I STCCRR-. 0 2 8  

STLCY-2200 
4 STECR - S o l a r  t h e r m a l -  E x c e s s  c h a r g e  d u e  t o  r i s k  ( ? r s c t i o n / Y r )  
I STCCRR - S o l a r  t h e r m a l -  C a p i t a l  c h a r g e  d u e  t o  r i s k  ( ~ r a c t i o n / ~ r )  

STEP - S t e p - s h a p e d  e x o a e n o u s  i n p u t  
STLCY - S o l a r  t h e r m a l -  L o a n  q u a r a n t e e  i n i t i a t i o n  y e a r  ( Y e a r )  
M A X  - F ~ a n c t i o n  s e l e c t i n s  t h e  l a r g e r  o f  t w o  v a l u e s  
SEPAttI  - S t e a m  e l e c t r i c -  P h y s i c a l  a s s e t s  o f  a  m a t u r e  i n d u s t r y  ( $ )  
STPA - S o l a r  t h e r m a l -  P h y s i c a l  a s s e t s  ( $ )  



STSCC K-STCCP.K*STSCM K/STCIIFP 
STCUFP-.  5 

STSCC - S o l a r  t h e r m a l -  S p e c i f i c  c a p i t a l  c o a  t ( $ / ( R t u / Y r )  ) 
STCCP - S o l a r  t h e r m a l -  C a p i t a l  c o s t  o f  p r o d u c t i o n  p l a n t  ($1 ( B t u , / Y  r )  ) 
STSCII . - S o l a r  t h e r m a l -  S c c o n d n r y  c o n s  t r e i n t  m u l t i p l i e r  ( D i m e n a i o n L e s s )  
STCUFP - S o l a r  t h e r m a l -  C a p a c i t y  t ~ t i l i z a t i o n  f a c t o r  f o r  p l a n n i n ~  ( F r a c t i o n )  

STSCM K=TARHL(SESCpfT STCR .K . 0 4 .  . 2 0 .  . 0 4 )  
STSCM - S o l a r  t h e r m a l -  S e c o n d a r y  c o n s t r a i n t  m u l t i p l i e r  ( D i m e n a i o n l e a s ) , '  
TAnllL - T a b u l a r  r e l a t i o n s h i p  
SISCFIT - S t e a m , e l e c t r i c -  S e c o n d a r y  c o n s t r n i n t  m u l t i p l i e r  t a b l e  ( T a b l e )  
STCR - S o l a r  t h e r m a l -  G r o w t h  r a t e  ( F r n c t i o n / Y r )  

STGR.K=(STACR.K/SMOOTH(STACR.K S E T C R ) - I ) / S E T C 3  
STCR - S o l a r  t h e r m a l -  G r o w t h  r a t ( e  ( F r e c t i o n / Y r )  
STACR - S o l a r  t h e r m a l -  A f l a e t a  f o r  g r o v t 5  r a t e  ( $ 1  
SMOOTII - F i r a t  o r d e r  i n f o r m a t i o n  d e l n y  
SETGR - S t e a m  e l e c t r i c -  T i m e  f o r  g r o w t h  r a t e  ( Y e a r )  

STACR .K=,lAX(SEPAMI STPA .K+STPIIC .K) 
STAGR - S o l a r  t h e r m a l -  A a a e t a  f o r  ~ r o v t h  r a t e  ( $ 1  

, M A X  - F u n c t i o n  s e l e c t i n q  t h e  l a r n e r  0.f t w o  ' v a l u e a  
SEPANI - S t e a m  e l e c t r i c -  P h y ~ i c a l  a f l s e t a  o f  a  m a t u r e  i n d u a t r y  ( $ 1  
STPA - S o l a r  t h e r m a l -  P h y s i c a l  a a a e t a  ( $1  
STPUC - S o l a r  t h e r m a l -  P l a n t s  u n d e r  c o n s t r u c t i o n  ( $ )  

NOTE 



- WEINV.KL-SEINV K*(WEAW K/SEAV.K) 
UEINV-0 

WEINV -\If nd e l e c t r i c -  I n - ~ e e  t m e n t  ( $ / Y r )  
SEINV, - S t e a m  e l e c t r i c -  I n v e s t m e n t  ( $ / Y r )  

\ WEAP -Wind e l e c t r i c -  A l l o c a t i o n  w e i ~ h t  ( D i m ~ n e i o n l e ~ s s )  
S E A W  - S t e a m  e l e c t r i c -  A l l c c n t i o n  w e i u h t  ( D i m e n s i o n l e s n )  

HEAW. K=(WEMCST. K * I  E ~ ) - S E O I ~ * S T E P  ( 1  - U E C Y )  
WECY-1980 

WEAH -Wind e l e c t r i c -  A l l o c a t i o n  w e i ~ h  t ( D i m e n s i o n l e s s )  
WEElCST -Wind e l e c t r i c -  M a r g i n a l  c o s t  ( $ / B t u )  
SEVF - S t e a m  ' e l e c t r i c -  U e i p h t i n g  f a c t o r  ( D i m e n s i o n l e s s )  
STEP -Step-shaped e x o g e n o c s  i n p u t  
WECY. -Win,d e l e c t r i c -  C o m m e r c i a l i z a t i o n  y e a r  ( Y e a r )  

ClEMCST.K-(VECCR+WEECR.K)*WESCC.K+VEOMC ' 

WECCR-.I00 
UEMCST -l.!ind e l e c t r i c -  U a r g j n a l  c o s t  ( $ / R t u )  
WECCR -Hind  e l e c t r i c -  C a p i l a l  c h a r g e  r a t e  ( P r a c t i o n / Y r )  
WFECR -Wind e l e c t r i c -  E x c e e a  c h a r c e  d u e  t o  r i s k  ( F r a c t i o n / Y r )  
UESCC -Wind e l e c t r i c -  S p e c j f + c  c a p i t a l  c o s t  ( $ / ( B t u / Y r ) )  
WEOMC -!Jind e l e c t r i c -  0 p e r e . t i n g  a n d  m a i n t e n a n c e  < O & I l >  c o s t  ( $ / B ~ u )  

I 
+ WEECR.K-VECCRR* (1 -STEP(1  WELGY) )*EAX(O (SEPAtfI-HEPA .E) /SEPAblI)  
W WECCRR-.OZO 
w 

I WELCY-2200 
WEECR -!lind e l e c t r i c -  E x c e e  s c h a r ~ e  d u e  t o  r i s k  ( ~ r a c t i o n / Y r )  
WECCRR -Mind e l e c t r i c -  C a p i t  n l  c h a r g e  d u e  , t o  r i s k  ( ? r a c t i o n / Y r )  
STEP - S t e p - s h a p e d  e x o g e n o L  s i n p u t  
WELGY -Wind e l e c t r i c -  L o a n  g u a r a n t e e  i n i t i a t i o n  y e a r  ( Y e a r )  
M A X  - F u n c t i o n  s e l e c t i n g  o h e  l a r u e r  o f  two v a l u e s  
SEPANI - S t e a m  e l e c t r i c -  P h y r i c a l  a s s e t s  o f  a  m a t u r e  i n d u s t r y  ( $ )  
IJEPA -!,lind . e l e c t r i c -  P h y s i c a l  a s s e t s  ( $ )  



WESCC.K-WECCP .K*WESCU-K/UECUFP 
VECUFP-. 4 

WESCC -Wind e l e c t r i c -  S p e c i f i c  c a p i t s l  c o e t  ( $ / ( B t u / Y r ) )  
WFCCP -Wind e l e c t r i c -  C a p i t a l  c o s t  o f  p r o d u c t i o n  p l a n t  ( $ / ( B t u t Y r ) )  
WESCM -Wind e l e c t r i c -  S e c o n d a r y  c o n s t r a i n t  m u l t i p l i e r  ( D i m e n e i c ~ n l e e e )  

, WECUFP -Wind e l e c t r i c -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  f o r  p l a n n i n g  ( F r e c t i o n )  

WESCU-K-TA,RHL(SESCMT,C!ECR R R ,  - 0 4 . .  2 0 ,  - 0 6 )  
WESCt! -Wind e l e c t r i c -  S e c o n d a r y  c o n s t r a i n t  m u l t i p l i e r  ( D i m e n e i c ~ n l e s e )  
TADHL -Tabular r e l a t i o n e h i p  
SESCMT - S t e a m  e l e c t r i c -  S e c o n d a r y  c o n s t r a i n t  m u l t i p l i e r  t a b l e  ( T a b l e )  
WEGR -Wind e l e c t r i c -  G r o w t h  r a t e  ( ? r a c t i o n / Y r )  

WEGR .K-(WEAGR .K/SF~OOTH(WEAGR.K ,SETGR)-1) / S E E R  
.'WECR -Wind e l e c t r i c -  G r o w t h  r a t e  ( P r e c t i o n / Y r )  
WEACR -Wind e l e c t r i c -  A f i s e t s  l o r  g r o w t h  r a t e  ($1 
SMOOTH - F i r s t  o r d e r  i n f o r m a t i o n  d e l a y  
SETGR - S t e a m  e l e c t r i c -  Time f o r  g r o w t h  r a t e  ( Y e a r )  

WEACR .K-HAX(SEPAM1 .WEPA.k!+WEPUC cK) 
WEAGR -Wind e l e c t r i c -  A e a e t e  f o r  g r o v t h  r a t e  ( $ )  
M A X  - F u n c t . i o n  e e l e c t i n g  t h e  l a r g e r  of two. v a l u e e  
SEPAMI -S tenm e l e c t r i c -  P h y s i c a l  a a a e r s  of a  m a t u r e  i n d u a t r y  ( $ )  
WEPA -Wind e l e c t r i c -  P h y s i c a l  a s a e t e  ( S )  
WEPUC -Wind e l e c t r i c -  P l a n t s  u n d e r  c o n e t t u c t i o n  ( $ 1  

NOTE 

SEAW.K-ACAH.K+FBAW.K+DUA1\'.K+PVAW.K+LWA\l.K+BUA~~K+CCAW~K+OTAW~K+BMAW~K+STAU~KtWEAW~K 
SEWF--10 1 

S E S C U T - 1 / 1 / 1 . 5 / 1 . 5 / 1 . 5  
SEPAMI-60E9 
SEEIDCT-O/ I  
SETGR-2 

SEAM - S t e a m  e l e c t r i c -  A l l o c a t i o n  w e i g h t  ( D i m e n s i o n l e s s )  
ACAW -Avq. c o n v e n t i o n a l  c o a l  e l e c t r i c -  A l l o c a t i o n  v e i g b t  ( ~ i m e n s i o n l e e e ) '  
FRAU - F l u i d i z e d  b e d  c o o l  e l e c t r i c -  A l l o c a t i o n  w e i f f h t  ( D i m e n s i o n l e a s )  
OVA# - O i l / g a a  u t i l i t i e s -  A l l o c a t i o n  w e i g h t  ( D i m e n s i o n l e s s )  
PVAW - P h o t o v o l t a i r :  e l e c t r i c -  A l l o c a c i c m  w e i g h t  ( D L m e n s i o n l e e e )  
LUAU - L i ~ h t  w a t e r  n u c l e a r  e l e c t r i c -  A l l o c n t i o n  v e i g h t  ( D i m e n a i o n l e e e )  
RNAIt - B r e e d e r  n u c l e a r  e l e c t r i c -  A l l o c a t  I o n  v e i g h t  ( D i m e n n i o n l e s a )  
CCAW -Combined  c y c l e  c o a l  e l e c t r i c -  A l l o c a t i o n  v e i g h t  ( D i m e n s i o n P e e e )  
OTAW - O r c a n  t h e r m a l  e l e c t r i c -  A l l o c a t i o n  w e i g h t  ( D i m e n s i o n l e s e )  
BHAP - R i o m n a s  e l e c t r i c -  A1 l o r a t i o n  w e i g h t  (Dimensionless) 
STAW - S o l a  r  t h e r m a l -  A l l o c a t i o n  w e i g h t  ( D i r n e n a i o n L e n ~ )  
WEAW -Wind e l e c t r i c -  A l l o c a t i o n  w e i g h t  ( D i m e n s i o n l e s s 1  
SEWF -S tcnm e l e c t r i c -  U e i ~ h t l n g  f a c t o r  ( D i m e n s i o n l e s s )  
SESCMT - S t e a m  e l e c t r i c -  S e c o n d a r y  c o n s t r a i n t  m u l t i p l i e r  t a b l e  ( T a h L e )  
SEPAMI - S t e a m  e l e c t r i c -  P h y s i c a l  a s s e t s  o f  a  n a t u r e  I n d u s t r y  ( $ 1  
SEEIDCT - S t e a m  e l e c t r i c -  E x c e s s  i n t e r e s t  d u r i n g  c o n s t r u c t i o n  t a b l e  ( T a b l e )  
SCTCR - S t r a m  e l e c t r i c -  T ime  f o r  ~ r o w t h  r a t e  ( Y e a r )  
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NOTE 
NOTE * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *&***** * * * * * * * * * * *  
NOTE 
NOTE C o a l  U t i l i t i e s  W i t h o u t  E m i s s i c n s  C o n t r o l  S u b s e c t o r  
NOTE 
;JOTE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOTI! 
NOTE 

1JCPA K-NCPA. J + ( P T )  (NCFCR. JK-WCPbiR. JK.+C.CCVR JlK) 
NCPA-NCPAI 
N C P A I - 2 3 . 2 E 9  

NCPA - N o n - E m i s s i o n  c o n t r o l l e d  c o a l -  P h y s i c a l  a s s e t s  ( $ )  
DT ' - T i m e  i n c r e m e n t  b e t w e e n  c . a l c u l a t i o n s  
NCFCR - S o n - E m i s s i o n  c o n t r o l l e d  c o a l -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / ~ r )  
NCPAR - N o n - E m i s s i o n  controlled c o a l -  P h y s i c a l  a s s e t  retirements ( $ / ~ r )  
OCCVR. - O i l / ~ a s - t o - c o a l  f i r e d  e l e c t r i c -  C o n v e r s i o n  r a t e  ( S / Y r )  
NCPAI - N a n - E m i s s i o n  c o n t r o l l e d  c o a l -  P h y s i c a l ' a a s e t s  i n i t i a l  ( $ 1  

NCPAR.KL-NCPA.K*NCARF 
NCARF-.OI 1 

NCPAR - N o n - E m i s s i o n  c o n t r o l l d d  c o a l -  P h y s i c a l  a s s e t  r e t i r e m e n t s  ( $ / ~ r )  
NCPA - N o n - E m i s s i o n  c o n t r o l l e d  c o n l -  P h y s i c a l  a s s e t s  ( $ )  

I NCARF - l i o n - E m i a s i o n  c o n t r o l l e d  c o a l -  A s s e t  r e t i r e m e n t  f a c t o r  ( F r a c t i o n / Y r )  
Y 

NCFCR KL=DELAY3P(NCINV.JK.WCFCT.KKnCPUCCK) h) 
I NCFCR - R o n - E m i s s i o n  c o n t r o l l e d  c o a l -  F a c i l i t y  c o m p l e t i o n  r a t e  ( S / Y r )  

DELAY3P - T h i r d  o r d e r  p i p e l i n e  m a t e r i a l  d e l a y  
NCINV - N o n - E m i s s i o n  c o n t r o l l e d  c o a l -  I n v e s t m e n t  ( $ / Y r )  
WCFCT - N o n - E m i s s i o n  c o n t r o l l e d  c o a l -  F a c i l i t y  c o n s t r u c t i o n  t ime ( Y e a r )  
NCPUC - N o n - e m i ~ s i o n  c o n t r o l l e d  c o a l -  P l a n t s  u n d e r  c o n s t r u c t i o n  I$) 

Y C F C T .  K - T A B I I L (  N C F C T W I M E  K - N C C D C Y  I N C C D C T  Q .  1 . 1 )  
NCFCTT-5/10  
NCCDCT- 1 O 
NCCDCY-2200 

tfCFCT - t t o n - E m i s s i o n  c o n t r o l l e d  c o a l -  F a c i l i t y  c o n s t r u c t i o n  t i m e  ( Y e a r )  
TARIIL - T a h u l a r  r e l a  t i o n s h i p  
NCFCTT - !Jon-Emiss ion  c o n t r o l l ~ d  c o a l -  F a c i l i t y  c o n s t r u c t i o n  t i m e  t a b l e  ( T a b l e )  
TIYE - A c t u a l  t i m e  d u r i n g  s i m u l a t i o n  
NCCDCY - N o n - E m i s s i o n  c o n t r o l l e d  c o a l -  C o n s t r u c t i o n  d e l a y  c h a n a e  y e a r  ( Y e a r )  
NCCDCT - N o n - E m i s s i o n  c o o t r o l l e d  c o a l -  C o n s t r u c t i o n  d e l a y  c h a n c e  I m p l e m e n t a t i o n  t i m e  ( Y e a r )  

NOTE 

NCPR.K-SECIJF K*NCPC-K*DCPDR I; 

-NCPR - N o n - E m i s s i o n  c o n t r o l l e d  c o a l -  P r o d u c t i o n  r a t e  ( B t u / Y r )  
SECllF - S t e a m  e l e c t r i c -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  
NCPC - ! J o n - E m i s s i o n  c o n t r o l l e d  c o a l -  P r o d u c t i o n  c a p a c i t y  ( l J t l n / Y r )  
DCPDF! - P o m e s t i c '  c o n l -  P r o j u c t i o n  d e m a n d  r a t i o  ( D i m e n s i o n l e s s )  

NCPC .I;-NCPA. K/NCACC .R 
NCPC - Y o n - E m i s s i o n  c o n t r o l l e d  c o a l -  P r o d ~ ~ c t i o n  c a p a c i t y  ( n t u / Y r l  
NCPk - ? I o n - E m i s s i o n  c o n t r 3 l l e d  c o a l -  P h y s i c a l  a s s e t s  ( $ )  
NCCCC - Y o n - E m i s s i o n  c o n t r o l l e d  c o a l -  A v e r a g e  c a p i t a l  c o s t  ( $ / ( B : u / Y r ) )  



N C A C C . K - S I . I O O T H ( N C C C . K , S E A T P A )  
NCCC-NCACCT 
NCACCI-25E-6. 

NCACC - N a n - E m l e a i o n  c o n t r o l l e d  c o a l -  Av~tt2,fte c a p i t . 3 1  c o a t  ( $ / ( ~ t u / Y r ) )  
SMOOTH - P i r e  t o r d e r  i n f o r m a t i o n  d e l a y  
NCCC - N o n - E m i s s f o n  c o n t r o l l e d  c o a l -  C a p i t a l  c o e t  ( $ / ( B t u / ~ r ) )  
SEATFA - S t e a m  e l e c t r i c -  A v e r n a i n g  t i m e  f o r  p h y e i c s l  a a a e t a  ( Y e a r )  
NCACCI -Won-Emisn ion  c o n t r o l l e d  c o a l -  A v e r o ~ e  c a p i t . 9 1  c o e t  i n ' i t i e l  ( $ / ( B t u / Y r ) )  

NCCC-K-TDCC.K+NCCCP.K 
NCCC - N o n - E m i a n i o n  c o n t r o l l e d  c o a l -  C a p i t a l  c o a t  ( $ / ( ~ t u / ~ r ) )  
TDCC - T r a n s m i a e i o n  a n d  d i e t r i b u t , i o n -  C a p i t a l  c o a t  ( $ / ( ~ t u / ~ r ) )  
NCCCP -1Ion-Emisnion c o n t r o l l e d  . c o a l -  C a p i t a l  c o a t  o f  p r o d u c t i o n  p l a n t  ( $ / ( B t u / y r ) )  

NCCCP-K-TAPIIL(NCCCT,TIHE.K,1950,2030.l0)*1E-6 
NCCCT-16/10/6/11/16/16/16/16/16 

MCCCP - N o n - E n i a s i o n  c o n t r o l l e d  c o a l -  C a p i t a l  c o s t  o f  p r o d u c t i o n  p l a n t  ( $ / ( B t u / Y r ) )  
TABllL - T a b t ~ l a r  r e l a  t i o n a h i p  
NCCCT - N o n - E m i e a i o n  c o n t r o l l e d  c o a l -  C a p i t a l  c o a t  t a b l e  ( T a b l e )  
TINE - A c t u a l  t i m e  d u r i n g  a  im111a t i o n  

N C C ~ T . K - ~ I C P R .  K* (NCOMC+NCFCST.K) 
I NCOMC-. 78E-6 

CI 
.P NCCST - N o n - E m i a a i o n  c o n t r o l l e d  c o a l -  C o a t  ( $ / ~ . r . )  
W NCPR - N o n - E m i a a i o n  c o n t r o l l e d  c o a l -  P r o d u c t i o n  r a t e  ( R t u / ~ r )  
I 

NCOMC - N o n - E m i ~ a i o n  c o n t r o l l e d  c o a l -  opera tin^ a n d  m a i n t e n a n c e  <OhH> c o s t  ( $ / 8 t u )  
NCPCST - N a n - E m i e s i o n  c o n t r o l l e d  c o a l -  F e e d s t o c k  c o s t  ( $ / B t u )  

NCFCST.K-(DCP-K-CLPCQ)/tlCCE.K 
NCQCST - N o n - E m i e e i o n  c o n t r o l l e d  c o a l -  Q e e d e t o c k  c o a t  ( $ / ~ t u )  
DCP - D o m e s t i c  c o a l -  P r i c c  ( $ / B t u )  
CEPCF - C e n t r a l i z e d  e n e r g y -  F u e l  c o s t  f a c t o r  ( $ / R t u )  
NCCE - t l o n - E m i s s i o n  c o n t r o l l e d  c o a l -  C o n v e r e i o n  e f f i c i e n c y  ( D i m e n a i o n l e a e )  

NCDC-K-NCPC.K*SECUP.K/NCCE E K  
NCDC - N o n - L m i a s i o n  c o n t r o l l e d  c o a l -  Demand f o r  c o a l  ( B t u / Y r )  
NCPC - N o n - E m i e s i o n  c o n t r o l l e d  c o n l -  P r o d u c t i o n  c a p a c i t y  ( R t u / Y r )  
SECUF - S t e a m  e l e c t r i c -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  
NCCE - N a n - E m i s s i o n  c o n t r o l l e d  c o a l -  C o n v e r e i o n  e f f i c i e n c y  ( D i n e n a i o n l e s e )  

NCCE.K-TABIIL(NCCET,TIFlE.K,jl95O,2O30,ln) 
~~~~~-.24/.31/.'32/.32/.32/:.32/. 3 2 / . 3 2 / . . 3 2  

NCCE - R o n - E v i s a i o n \  c o n t r o l l e d  c o a l -  C o n v e r e i o n  e f f i c i e n c y  ( D i n e n s i o n l e e e )  
TARHI. , - T a b u l a r  r e l a ' t i o n e h i p  
NCCET - N o n - E n i ~ ~ i o n '  c o n t r o l l e d  c o a l -  C o n v e r s i o n  e f f  i c i e n c y  t a b l e  ( T a b l e )  
TIME - A c t u a l  t i m e  d u r i n g  s i m u l a t i o n  

/ 

NOTE 
CEFCF-• 31E-6 
SEATPA-1 3 

CEFCF - C c n t r n l i z e d  e n e r p y -  F u e l  c o s t  f a c t o r  ( $ / ~ t u )  
SEATPA - S t e a m  e l e c t r i c -  A v e r n ~ i n ~  t i n e  f o r  p h y s i c a l  a s s e t s  ( y e a r )  

NOTE 
\ 



NOTE 
NOTE ........................................................... 

NOTE 
VOTE C o a l  I l t i l i t i e s  W i t h   emission.^ C o n t r o l  S u b s e c t o r  
NOTE 
NOTE ****************************.*********************************r**t 

NOTE 
NOTE 

ECPA.Y-ECPA J + ( D T ) ( E C F C R . J K - E C P A M )  
ECPAmO 

ECPA - E m i s s i o n  c o n t r o l l e d  c o . n l -  P h y s i . : a l  a s s e t s  ( $ )  ' 

P  T  - T i m e  i n k r e m e n t  b e t w e e n .  c s l c u l a t  L o n e  
ECFCR - E m i s s i o n  c o n t r o l l e d  c o a l -  F a c i l l t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
ECPAR - E m i s s i o n  c o n t r o l l e d  c o a l -  P h y s i c a l  s a s e t  r e t i r e m e n t s  ( $ / Y r )  

ECPAR.Kl.-ECPA.K*ECARF 
ECARF- .Ol l  

ECPAR - E m i s s i o n  c o n t r o l l e d  c o a l -  P h y s i c a l  s a s e t  r e t i r e m e n t s  ( $ / Y r )  
ECPA - E m i s s i o n  c o n t r o l l e d  c o a l -  P h y s i c a l  a s s e t s  ( $ )  
ECARP - E m i s s i o n  c o n t r o l l e d  c o a l -  A s s e t  r e t i r e m e n t  f a c t o r  ( F r a c t i o n / Y r )  

E C F C R .  ~ 1 . - ~ E L A Y ~ P ( E C I N V .  J K . ~ T . K . E ~ P U C K )  
ECFCR - E m i s s i o n  c o n t r o l l e d  c o a l -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
nELAY 3 P  - T h i r d  o r d e r  p i p e l i n e  m a t e r i a l  d e l a y  
ECINV - E m i s s i o n  c o n t r o l l e d  c o a l -  I n v e s t m e n t  ( $ / Y r )  
ECFCT - E m i s s i o n  c o n t r o l l e d  c o a l -  F a c i l i t y  c o n s t r u c t i o n  t i m e  ( Y e a r )  
ECPUC - E m i s s i o n  c o n t r o l l e d  c o a l -  ' P l a n t s  u n d e r  c o n s t r u c t i o n  ( $ 1  . 

ECFCT. K-TABliL(ECFCTT. (TIME K - E C C D ~ Y  ) / E C C D C T .  0 . 1 .  I )  
ECFCTT-5/10  
ECCDCT-10 
ECCDCY=2200 

ECFCT - E m i s s i o n  c o n t r o l l e d  c o a l -  P a c i l l t y .  c o n s t r u c t i o n  t i m e  ( Y e a r )  
TABllL -Tabular r e l a t i o n s h i  J 
ECFCTT - E m i s s i o n  c o n t r o l l e d  c o a l -  F a c i l i t y  c o n s t r u c t i o n  t i m e  t a b l e  ( T a b l e )  
TIME - A c t u n l  t i m e  d u r i n g  s i m u l a t i o n  
ECCDCY - E m i s s i o n  c o n t r o l l e d  c o a l -  C o n s t r u c t i o n  d e l a y  c h . a n g e  y e a r  CYe.sr)  
ECCPCT - E m i s s i o n  c o n t r o l l e d  c o a l -  C o n s t r u c t i o n  d e l a y  c h a n ~ e  i m p l e m e n t a t i o n  t i m e  ( Y e a r )  

NOTE 

ECPR-K-SECUF.K*ECPC.K*DCPDR K 
ECPR - E m i s s i o n  c o n t r o l l e d  c o a l -  P r o d u c t i o n  r a t e  ( R t u / Y r l  
SECUF - S t e a m  e l e c t r i c -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  
ECPC - E m i s s i o n  c o n t r o l l e d  c o a l -  P r o d u c t i o n  c a p a c i t y  ( B t u l Y r )  
DCPDR - D o m e s t i c  c o a l -  P r o d - l c t i o n  d e m a n d  rat10 ( D i m e n s i o n l e s s )  

N 

l2CPC.K-ECPA.K/ECACC.K 
ECPC - E m t a s i o n  c o n t r o l l e d  c o s l -  P r o d u c t t o n  c a p a c i t y  ( B t u / Y r )  
ECPA - E m i s s i o n  c o n t r o l l e d  c o s l -  P h y s i c a l  a s s e t s  ( $ 1  
ECACC - E m i n s i o n  c o n t r o l l e d  c o s l -  A - ~ e r a g e  c a ~ i t a l  c o s t  ( S / ( B t u / Y r ) )  



2CACC.K-SMOOTH(ECCC.K,SEATPA) e 

ECACC - E m i s s i o n  c o n t r o l l e d  c o s l -  A v e r a g e  c a p i t a l  c o s t  ( $ / ( R t u / Y r ) )  
St100TH - P i  r s  t o r d e r  i n f  o rma  t i o r  d e l a y  
ECCC - E n i s s i o n  c o n t r o l l e d  c o ~ l -  C a p i t a l  c o s t  ( $ / ( R t u / Y r ) )  

r 

SEATPA - S t e a m  e l e c t r i c -  A v e r a g j n g  t i m e  f o r  p h y s i c a l  a s s e t s  ( Y e a r )  

ECCC-K-TDCC.K+ECCCP.K 
KCCC - E m i n s i o n  c o n t r o l l e d  c o o l -  C a p i , t a l  c o s t  ($1 ( B t r ~ / Y r ) )  
TDCC - T r ~ n s m i s s i ~ n  a n d  distribution- C a p i t a l  c o e  t ($1 ( R t u I Y r ) )  
ECCCP - E m i s s i o n  c o n t r o l l e d  c o e l -  C a p i t a l  c o a t  o f  p r o d u c t i o n  p l a n t  ( $ / ( D t u / Y r ) )  

ECCCP+K-TARHL(ECCCT,TIMEeKp1950,2030t10)~lE-6 
~~~CT-l9/13/9/15/20/20/20/20/20 

ECCCP - E m i s s i o n  c o n t r o l l e d  c o ~ l -  C a p i t a l  c o g  t 0.f p r o d u c t i o n  p l a n t  ($1 ( B t u / T r ) )  
TARIII. , - T o h u l a r  r e l a t i o n s h i p '  , 
ECCCT - E m i s s i o n  c o n t r o l l e d  C O E  1- C a p i t a l  c o a  t t a b l e  ( T a h l e )  
TINE - A c t u a l  t i m e  d u r i n g  a i r n u l o t  i o n  

ECCST .K-ECPR.K* (ECOHC+ECF(:STTK) 
ECOMC- .97E-6 

6CCST - E m i s s i o n  c o n t r o l l e d  c o a l -  C o s t  ( $ / Y r )  
ECPR - E m i s s i o n  c o n t r o l l e d  c o e l -  P r o d u c t i , o n  r a t e  ( B t u / Y r )  
ECOtIC -Emission c o n t r o l l e d  c o a l -  O p e r s   tin'^ a n d  ma i n t e n o n c e  <OhM> c o a t  ( $ / B t u )  
ECFCST - E m i s s i o n  c o n t r o l l e d  c o a l -  F e e d s t o c k  c o a t  ( $ / B t u )  

ECFCST.K-(nCP.K-CEFCF)/ECCE.R 
ECPCST - E m i s s t o n  c o n t r o l l e d  c o n 1 -  F e e d s t o c k  c o a t  ( $ / B t u )  
DcP - n o r n e s t i c  c o a l -  P r i c e  ~ ~ l d t u )  
CEFCF - C e n t r a l i z e d  e n e r g y -  F u e l  c o s t  f a c t o r  ( $ / F t u )  
ECCF - E m i a e i o n  c o n t r o l l e d  c o a l -  C o n v e r s i o n  e f f i c i e n c y  ( D i m e n s i o n P e a s )  

ECDC.K-ECPC.K*SECUF.K/ECCE.K 
-ECDC -Emission c o n t r o l l e d  c o a l -  Demand f o r  c o a l  ( B t u / Y r ) .  
ECPC - E n i s e l o n  c o n t r o l l e d  c o a l -  P r o d u c t i o n  c a p a c i t y  ( R t u I Y r )  
SECUP - S t e a m  e l e c t r i c -  C a p a c i t y  u t i l i z a t i o n  f a c t c s r  ( F r e c t i o n )  
ECCE - E m i n s i o n  c o n t r o l l e d  c o a l -  C o n v e r s i o n  e f f i c i e n c y  ( D i m e n s i o n l e s s )  

ECCE.K-TABHL(ECCETpTIMEEK,1950,2030,PO) 
E C C E T - .  ie/.2n/.3o/.30/.32/.~2/.32/.32/.32 

ECCE - E m i n r i o n  c o n t r o l l e d  c o e l -  Conversion e f f i c i e n c y  ( n i m e n e i o n l e a s )  
TARtlL - T n h a l a r  r e l a t i o n s h i p  
RCCFT - E m i s s i o n  c o n t r o l l e d  c o m l -  C o n v e r s i o n  e f f i c i e n c y  t a b l e  ( T a h l e )  
TIME - A c t u a l  t ime d u r i n g  s i m u l a t i o n  

NOTE 



NOTE 
N O T E  +r r * * i * r * * * * * * * * * * * * * * * * * * * t~ * * * * * f i * * * t t * f i * * * * * * * * * * * f i * * * * * * * * * * *  

NOTE 
NOTE C o a l  U t i l i t i e e  W i t h  P l u i d i z e d  Bed C o m b u s t l o n  S u b s e c t o r  
NOTE 
NOTE * * * * r * * * r * * * * * * * r * * * * * r i r * * r i r r * r r * * * * * * * . r * * * * * * * *+ * * * * * * *c r * * r * *  
NOTE 
NOTE 

FTIPA.K-FBPA.J+(DT)(FBPCR.JK-PBPAR-JK) 
FBPA-0 

FBPA - F l u i d i z e d  b e d  c o a l  e l e c t r i c -  P h y s i c e l  a e e e t e  ' ( $ )  
DT -Tjme i n c r e m e n t  b e t v e e n  c a l c u l a t i o n s .  
FBFCR - F l u i d i z e d  b e d  c o a l  e l e c t r i c -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
FUPAR - F l u i d i z e d  b e d  c o a l  e l e c t r i c -  P h y s i c e l  a e e e t  r e t i r e m e n t e  ($/Yr:b 

F B P A R  K L - F ~ P A . K * F R ~ R F  
FBARP-. 0 1  1  

FlPAR - F l u i d i z e d  b e d  c o a l  e l e c t r i c -  P h y e l c a l  a e e e t  r e t i r e m e n t s  ( $ / B r )  
PBPA - F l u i d i z e d  b e d  c o a l  e l e c t r i c -  P h y a i c a l  a e e e t e  ( $ )  
FRARF - F l u i d i z e d ,  b e d  c o a l  e l e ~ t r i c -  . 4 s s e t  r e t i r e m e n t  f a c t o r  ( P r a c t l o m / T l r )  

FTIFCR. KL-DELAY 3P(FRlNV.  JK, FBFCT FBPUC . K )  
I FBFCT-5 
+ PBFCR - F l u i d i z e d  b e d  c o a l  e l e c t r i c -  3 a c F l i t y  c o m p l e t i o n  r a t e  ($ /YrD 
P 
0\ DELAY3P - T h i r d  o r d e r  p i p e l i n e  m a t e r i a l  d e l a y  
I FBINV - F l u i d i z e d  b e d  c o a l  e l e c t r i c -  T n v e a t n e n t  ( $ / Y r )  

FBFCT - F l u i d i z e d  b e d  c o a l  e l e c t r i c -  F a c i l i t y  c o n e t r u c t l o n  t i m e  ( Y e a r )  
FBPUC - F l u i d i z e d  b e d  c o a l  e l e c t r i c -  P l a n t s  u n d e r  c o n s t r u c t i o n  ( $ 1  

NOTE 



F R P E . R - S E C U F . K * F R P C . K * D C P n R . R . K .  
FRPR - F l t ~ i d i z e d  h e 4  c o a l  e l e c t r i c -  P r o d t $ c t i n n  r a t e  ( R t u / Y r )  
SECllF - S t e a m  e l e c t r i c -  C a p a c i t y  u t i l i z n t i o n  f a c t o r  ( F r a c t i o n )  
FBPC - F l t ~ i d i z e d  b e d  c o a l  e l e c t r i c -  P , r o d u c t i o n  c a p a c i t y  . ( B t u / Y r )  

.DCPDR - n o n e s t i c  c o a l -  P r o d u c t i o n  demand r a t i o  (Dimensionless) 

FPPC.K-FRPA.K/FRACC.K 
FHPC -Fluidized h e d  c o a l  e l e c t r i c -  P r o d t ~ c t i o n  c a p a c i t y  ( B t u / Y r )  
FnPA - F l ~ ~ i d i z e d  b e d  c o a l  e l e c t r i c -  P h y a i c a l  a s s e t s  ( $ )  
FRACC - F l u i d i z e d  h e d  c o a l  e l e c t r i c -  A v e r a g e  c a p i t a l  c o a t  ( $ / ( R t u / Y r ) )  

. PRACC .K-St100Tll (FRCC. K,SF.ATPA) 
FBACC - F l u i d i z e d  b e d  c o a l  e l e c t r i c -  A v e r a g e  c a p i t a l  c o s t  ( $ / ( B t u / Y r ) )  
SMOOTH - F i r s t  o r d e r  i n f o r m a t i o n  d e l a y  
PRCC - F l u i d i z e d  b e d  c o a l  e l e c t  r i c -  C a p i  t a l  C O B  t ( $ 1  ( B t u I Y r ) )  
SEATPA - S t e a m  e l e c t r i c -  A v e r a g i n g  t i m e  f o r  p h y s i c a l  a s s e t s  ( Y e a r )  

FilCC.K-TDCC.K+FRCCP 
FRCCP-20.0B-6 

FnCC - ~ ' l u i d i z e ' d  b e d  c o a l  e l e c t r i c -  C a p i t a l  c o s t  ( $ / ( B t u / Y r . ) )  
TDCC - T r a n s m i s s i o n  e n d  d i s t r i b u t i o n -  C a p i t a l  c o s t  ( $ / ( B t u / Y r ) )  
FRCCP - F l u i d i z e d  h e d  c o a l  e l e c t r i c -  C a p i t a l  c o a t  of p r o d u c t i o n  p l a n t  ( $ / ( B t u / Y r ) )  

PBCST .K-FRPR . K *  (FBOMC+FBFCST. K) 
I 
+ FROHC- 1 .55E-6 I 

F- FnCST - F l u i d i z e d  b e d  c o a l  e l e c t r i c -  C o s t  ( $ / ~ r )  * 
I FBPR - F l u ? d i z e d  b e d  c o a l  e l e c t r i c -  P r o d u c t i o n  r a t e  ( B t u / Y r )  

FnOMC - F l u  i d i t e d  b e d  c o n 1  e l e c t r i c -  O p e r a t i n g  a n d  m a i n t e n a n c e  <06H> c o s t  ( $ / ' B t u )  
FnFCST - F l u i d i z e d  h e d  c o a l  e l e c t r i c -  F e e d s t o c k  c o s t  ( $ / B t u )  

FRFCST-K-(DCP.K-CBFCF)/PRCE 
FRPCST -Fluidized h e d  c o a l  e l e c t r i c -  F e e d s t o c k  c o s t  ( $ / B t u )  
DCP - D o m e s t i c  c o a l -  P r i c e  ( $ / R t u )  > 
CEFCF - C e n t r a l i z e d  e n e r r y -  F u e l  c o s t  f a c t o r  ( $ / B t u )  
FBCE - F l u i d i z e d  b e d  c o ~ l  e l e c t r i c -  C o n v e r s i o n .  e f  f  i c i e n c y  ( D i m e n s i o n l e s s )  

FBDC .K-FBPC.K*'Sl?CUF .K/FRCE 
PBCE-. 3 4  

FRDC - F l u i d i z e d  b e d  c o a l  e l e c t r i c -  Demand f o r  c o a l  ( B t u / Y r )  
PBPC - F l u i d i z e d  b e d  c o a l  e l e c t r i c -  P r o d u c t i o n  c a p a c i t y  ( R t u I Y r )  
SECUF - S t e a m  e l e c t r i c -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  
FBCB - F l u i d i z e d  b e d  c o a l  e l e c t r l c -  C o n v e r s i o n  e f f i c i e n c y  c D i m e n s i o n l e s s )  

NOTE 



NOTE 
MOTE * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * t r * * * * * * * * h * * * * * * * * * * * * * * * * * * * * * * * * *  

NOTE 
NOTE C o a l  U t i l i t i e s  W i t h  Combined  C y c l e  C c m b u s t i o n  S u b s e c t o r  
NOTE 
NOTE * * * * * * * * * * I * * * * * * * * * * * * L * * " * * L * * * * * * * h * * * * * * * * * * * & * * * * * * * * * * * * * * * * * * *  

NOTE 
MOTE 

CCPA .K=CCPA J + ( n T )  (CCFCR. JK-CCPAR. J K )  
CCPA-0 

CCPA -Combined c y c l e  c o a l  e l e c t r i c -  Fhy s i c a l  a s s e t s  ( $ )  
DT -T ime  i n c r e m e n t  b e t w e e n  c a l c u l a t  1 0 3 s  
CCFCR -Combined  c y c l e  c o a l  e l e c t r i c -  F a c l l i t y  complet!on r a t e  ($/Yr) 
CCPAR -Combined  c y c l e  c o a l  e . l e c t r i c -  P h y s i c a l  a s s e t  r e t i r e m e n t s  ( $ t Y r )  

CCPAR.KL-CCPA K*CCARF 
CCARF- . 0  I 1  

CCPAR - c o m b i n e d  c y c l e  c o a l  e l e c t r i c -  
CCPA -Combined  c y c l e  c o a l  e l e c t r i c -  
CCARF -Combined  c y c l e  c o a l  e l e c t r i c -  

CCFCR . KL=nELAY 3P (CCINV. JK.  CCFCT C C P ~ C  .K) 
CCFCT-5 

CCFCR -Combined  c y c l e  c o a l  e l e c t r i c -  
DELAY 3P - T h i r d  o r d e r  p i p e l i n e  m a t e r i a l  
CCINV -Combined  c y c l e  c o a l  e l e c t r i c -  
CCPCT -Combined  c y c l e  c o a l  e l e c t r i c -  
CCPUC -Combined  c y c l e  c o a l  e l e c t r i c -  

P h y s i c a l  a s s e t  r e t i r e m e n t s  ( $ t Y r )  
F h y s i c a l  a s s e t s  ( $ )  
h s s c t  r e t i r e m e n t  f a c t o r  ( ~ r a c t i o n l ~ r )  

F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
d e l a y  
I n v e s t m e n t  ($ /Y  r )  
F a c i l i t y  c o n s t r u c t i o n  t i m e  ( Y e a r )  
P l a n t s  u n d e r  c o n s t r u c t i o n  ( $ 1  

NOTE 



CPR.R-SECUF.K*CCPC.K*DCPDR.K 
CrPR -Combined  c y c l e  c o a l  e l e c t r i c -  P r o d u c t i o n  r a t e  ( B t u / Y r )  
SECIIF - S t e a m  e l e c t r i c -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  
CCPC -Combined  c y c l e  c o a l  e l e c t r i c -  P r o d u c t i o n  c a p a c i t y  ( B t u / Y r )  
DCPDR - D o m e s t i c  c o a l -  P r o d u c t : o n  demand  r a t i o  ( D i m e n s i o n l e s s )  

CCPC.K-CCPA.K/CCACC.K 
CCPC -Combined  c y c l e  c o n 1  e l c c t  r i c -  P r o d u c t  i o n  c a p a c i t y  ( B t u / Y r )  
CCPA -Combined  c y c l e  c o o l  e l e c t r i c -  P h y s i c a l   asset^ ( $ )  
CCACC -Combined c y c l e  c o a l  e l e c t r i c -  A v e r a g e  c a p i t a l  c o s t  ( $ / ( B t u / Y r ) )  

CCACC.K-SHOOTA(CCCC.K,SEATPA) 
CCACC -Combined  c y c l e  c o a l  e l e c t  t i c -  A v e r a ~ e  c a p i . t e l  c o s t  ( $ / ( B t u / Y r ) )  
SNOOTH - F i r s t  o r d e r  i n f o r m a t i o n  d e l a y  
CCCC -Combined  c y c l e  c o a l  e l e c t r i c -  C a p i t a l  c o a t  ( $ / ( ~ t u / ~ ; ) )  
SEATPA - S t e ~ m  e l e c t r i c -  A v e r a g t n g  t i m e  f o r  p h y , s i c a l  a a a e t s  ( Y e a r )  

CCCC.K-TDCC.K+CCCCP 
CCCCP-17.6E-6 

CCCC -Combined  c y c l e  c o a l  e l e c t r i c -  C a p i t a l  c o s t  ($1 ( B t u / Y r ) )  
TDCC - T r a n a m i s a i o n  ~ n d  distribution- C a p i t a l  comt  ( $ / ( B t u / Y r ) )  
CCCCP -Combined  c y c l e  c o a l  e l e c t r i c -  C a p i t a l  c o s t  o f  p r o d u c t i o n  p l a n t  ( $ / ( B t u / Y r ) )  

CCCST.K-CCPR.K*(CCOMC+CCFCST.K) 
CCOHC- - 8 7E-6 

I CCCST -Combined  c y c l e  c o a l  e l e c t r i c -  C o s t  ( $ / Y r )  
c. 
CI 

CCPR -Combined  c y c l e  c o a l  e l e c t r i c -  P r o d u c t i o n  r a t e  ( B t u / Y r )  
\O CCOMC -Combined  c y c l e  c o a l  e l e c t r i c -  O p e r a t i n g  a n d  m a i n t e n a n c e  <06U> c o n  t ( $ / B t u )  

I CCFCST -Combined  c y c l e  c o a l  e l e c t r i c -  F e e d s t o c k  c o e t  ( S l B t u )  

CCPCST.K-(DCP-K-CEPCF)/CCCE 
CCFCST -Combined  c y c l e  c o a l ,  e l e c t r i c -  F e e d a t o c k  c o s t  ( $ / B t u )  
DCP - D o m e e t i c  c o a l -  P r i c e  ( $ / B t u )  
CEFCP - C e n t r a l i z e d  e n e r g y -  F u e l  c o s t  f a c t o r  ( $ / B t u )  
CCCE -Combined  c y c l e  c o a l  e l e - t r i c -  C o n v e r s i o n  e f f i c i e n c y  (Dimensionless) 

CCDC.KaCCPC.K*SECUP.K/CCCE 
CCCEm.4 

CCDC -Combined  c y c l e  c o a l  e l e c t r i c -  Demand f o r  c o a l  ( B t u / Y r )  
CCPC -Conb i -ned  c y c l e  c o a l  e l e c t r i c -  P r o d u c t i o n  c a p a c i t y  ( R t u l Y r )  
SECUF - S t e a m  e l e c t r i c -  C a p a c i t y  u t i l i z n t i o n  f a c t o r  ( F r a c t i o n )  
CCCE -Combined  c y c l e . c o a l  e l e c t r i c -  C o n v e r e i o n  e f f i c i e n c y  ( D i m e n a i o n l e s a )  

NOTE 
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NOTE 
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NOTE ' 

NOTE 
/ 

OIJPA K=OUPA.J+(DT)(OUFCR.JK-OUPAF..JK-0CCVR.JK) 
OUPA-OUPAI 
0 0 P A I = 1 1 . 3 E 9  

DUPA - O i l / g a s  u t i l i t i e s -  P h y s i c n l  n s s e t s  ( $ 1  . 
DT -T ime  i n c r e m e n t  b e t w e e n  c n l c a l a t i o o e  
OUFCR - O i l / g a e  u t i l i t i e s -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / ~ r )  
OllFAR - O i l / ~ a s  u t i l i t i e s -  P h p s i c ~ l  a s s ' e t  r e t i r e m e n t s  ( $ / ~ r )  
OCCVR - O i l / p a s - t o - c o a l  f i l e d  e l e c t r i c -  C o n v e r s i o n  r a t e  ( $ / Y r )  

, OUPAI - O i l / ~ a a  u t i l i t i e s -  P h y s i c a l  a s s e t s  i n i t i a l  ( $ )  

OUPAR. KL-OUPA K*OIJARF 
OUARF=.OlI 

OUPAR - O i l / ~ a s  u t i l i t i e s -  P h y s i c a l  a e e e t  r e t i r e m e n t s  ( $ / Y K )  
OUPA - O i l / ~ a s  u t i l i t i e s -  P h ~ s i c a l  a s s e t a  ( $ )  

I OUARF - O i l / g a s  u t i l i t i e s -  A s s c t  r e t i r e m e n t  f a c t o r  ( F r o c t i o n / ~ r )  
Y 

O U F C R  .KL=DEI ;AY ~ P ( O U I H V .  J K  . O U F C T  CUPBC ..K) 
I OIIFCT-5 

OUFCR - O i l / g n s  u t i l i t i e s -  F a c i l i t y  c o n p l * t i o n  r a t e  ( $ / Y r )  
DEl.AY3P - T h i r d  o r d e r  p i p e l t m e  m a t e r i a l  i e l a y  
OIIINV - O i l / g a s  utilities- I n - ~ e a t m e n t  ( $ i Y r )  . 
OUFCT - O i l / ~ a s  u t i l i t i e p -  F a c i l i t y  c o n s t r u c t i o n  t i m e  ( Y e a r )  
O u P u e  - O i l / g a s  u t i l i t i e s -  P l a n t s  u n d e r  c > r s t r u c t i o n  ( $ )  

OCCVR E L - C L I P ( C L I P ( 0  OCCIR-K.TIMC.K OCCYC).O.T1:4E K.OCCYI) 
DCCVR - O i l / ~ a s - t o - c o a l  f i r e d  e l e c t r i c -  C ~ n v e r s i o n  r a t e  ( $ / Y r )  
CLIP - F u n c t i o n  s w i t c h e d  d u r l n g  t h , e  r u n  
OCCIR - O i l / ? a s - t o - c o a l  f  i y e d  e l e c t r i c -  C o n v e r s i o n  r a t e  i n d i c a t e d  ( >IY r )  
TINE - A c t u a l  t i m e  d u r i n g  s i n u l e t i o n  
OCCYC - O i l / a a s - t o - c o a l  ELyed e l e c t r i c -  C o n v e r s i o n  y e a r  c o m p l e t e d  ( ' t e a r )  
OCCYI - O i l / ~ a s - t o - c o a l  f i r e d  e l e c t r i c -  C o r n v e r s i o n  y e a r  i n i t i a l  C l e s r )  

OCCIR K - o C G C ~ ~ * O U C C  . K /  (OCcYC-OCFI )  
OCCC77-.46E15 
OCCYI=1980 
OCCY C- 19  R 5 

OCCIR - O i l / ~ a s - t o - c o a l  f i r e d  e l e c t r i c -  C o n v e r s i o n  r a t e  i n d i c a t e d  ( $ / Y r )  
OCCC77 - O i l / g a s - t o - c o a l  f i r e d  e l e c t r i c -  C e n e r a t i n q  c a p a c i t y  i n  1 9 3 7  ( ~ t u / ~ r )  
OUCC - O i l / ~ n s  u t i l i t i e s -  C a p i t a l  c o s t  ( $ / ( ~ t u / ~ r ) )  
OCCYC - O i l l a a s - t o - c o a l  f  % r e d  e l e c t r i c -  C o n v e r s i o n  y e a r  c o n p l e t e d  ( Y e a r )  
OCCYI - O i l / f i o s - t o - c o a l  f a r e d  e l e c t r i c -  C o x v e r s i o n  y e a r  i n i t i a l  ( Y e a r )  



. . 
)UPR.K-SECllF.K*OIJPC .K*OUPI)R.K 

OIJPR - O i l / g a e  u t i l i t i e s -  P r o d u c t i o n  r a t e  ( 0 t u i Y . r )  
SECIJQ - S t e a m  e l e c t r i c -  C a p a c i t y  u t i l i r n t i o n  f a c t o r  ( F r a c t i o n )  
OI!PC - O i l / g a s  u t i l i t i e s -  P r o d u c t i o n  c a p a c i t y  ( B t u / Y r )  
OUPDR - O i l / g a a  u t i l i t i e a -  P r o d u c t i o n  demand  r a t i o  ( D i r n e n a i o n l e a e )  

0UPC.K-OUPA.K/OUACC.K*OUCMP.K 
OUPC - O i l / p , a e  u t i l i t i e s -  P r o d u c t i o n  c a p a c i t y  ( B t u / Y r )  
OUPA - O i l , / c a s  ~ t t i l i t i e e -  P h y s i c a l  a e s c t e  ( $ )  
OUACC - O i l / n a s  u t i l i t i e s -  A v e r a g e  c a p i t a l  c o s t  ( $ / ( B t u / ~ r ) )  
OUCIIP - O i l / p , n s  u t i l i t i e s -  C . a p a c i t y  m u l t i p l i e r  f r o m  p e a k i n g  ( F r a c t i o n )  

0UACC.K-SMOOTH(OUCC.K,SEATPA) 
OMCCoOUACCI . 
0UACCI-23E-6 

OUACC - O i l / g a a  l ~ t i l i t i e s -  A v e r n g e  c a p i t a l  c o a t  ( $ / ( B t u / ~ r ) )  
SMOOTH - F i r s  t  o r d e r  j n f  orma t i o n  d e l a y  
OUCC - O i l / g a e  . u t i l i t i e s -  C a p i t a l  c o a t  ( $ / ( B t u / ~ r )  
SEATPA - S t e a m  e l e c t r i c -  A v e r a g i n g  t i m e  f o r  p h y e i c e l  a e e e t a  ( Y e a r )  
OUACCI - O i l / f l a a  l t t i l i t i e a -  A v e r a g e  c a p i t a l  c o s t  i n i t i a l  ( $ / ( B t u / ~ r ) )  

0 l J C H P . K - T A B l l L ( O U C t f P T , T I n R R K ,  1 9 7 0 , 2 0 2 0 , 5 )  
OUCMPT-1/.9/.85/.80/.65/.6/.6/.6/.6/.6/.6 

I OtlCMP - 0 f l l ~ e e  u t i l i t i e s -  C a p a c i t y  m c t l t i p l i e r  f r o m  p e a k i n g  ( F r a c t i o n )  
w 
lJl 

TABHL - T a b u l a r  r e l a t i o n e h i p  
w OUCMPT - O i l / c a e  u t i l i t i e e -  C a p a c i t y  m u l t i p l i e r  f r o m  p e e k l n g  t a b l e  ( T a b , l e )  
I TIME -Actccal  t i m e  d u r i n p ,  e i m u l a  t i o n  

OUCC. K-TDCC .K+OUCCP. K 
OUCC - O i l / g a a  u t i l i t i e a -  C a p i - t a l  c o s t  ( $ / ( B t u / T r ) )  
TDCC - T r s n a n i a e i o n  e n d  d i e t r i b u t i o n -  C a p i t a l  c o s t  ( $ / ( B t u / ~ r ) )  
OUCCP - ~ i l / ~ a a  u t i l i t i e e -  C a p i t a l  c o a t  o f  p r o d u c t i o n  p l a n t  ( $ / ( B t u / y r ) )  

OUCCP.K-TARHL(OUCCT,TIME.K,1950.2O3O,~O)*~E-6 
OUCCT-lS/lO/7/lO/ll/12/12/12/12 

OUCCP - O i l / p a e  t t t i l i t i e s -  C n p i t a l  c o s t  o f  p r o d u c t i o n  p l a n t  ( $ / ( B t u / Y r ) )  
TARHL - T a b t t l a r  r e l a t i o n e h i p  
OUCCT - 0 i l l g a s  u t i l i t i e a -  C a p i t a l  c o s t  t a b l e  ( T a b l e )  
TIME - A c t u a  1 t i m e  d u r i n g  e i m u l a  t i o n  

0UCST.K-OUPR.K*(OUOHC+OUFCST.K) 
OUOMC- -6 5E-6 

OUCST - O i l / g a e  u t i l i t i e s -  C o e t  ( $ / Y r )  
OIIPR - O i l / ~ a n  u t  i l i  t i e e -  P r o d u c t i o n  r a t e  ( R t u / Y r )  
OUOMC - O i l / ~ a a  u t i l i t i e e -  opera tin^ a n d  m a i n t e n a n c e  <Ofin> c o a t  ( $ / B t u )  
OUFCST - O i l / g a e  u t i l i t i e e -  F e e d e t o c k  c o s t  ( $ / B t u )  

OIIFCST .K-CEFCST .K*OllFllC.K+OEFCST.K*( I-0UFDC.K) 
OUQCST - 0 i l / ~ a s  ~ t t i l i t i e s -  F e e d s t o c k  c o s t  ( $ / ~ t u )  
GEFCST -Cns  e l e c t r i c -  F e e d e t o c k  c o s t  ( $ / R t u )  
OUFDC - O i l . / g a ~  u t i l i t i e e -  F r a c t i o n  d e m a n d e d  a e  g a s  ( F r a c t i o n )  
OEYCST - 0 1 1  e l e c t r i c -  Q e e d a  t o c k  c o s t  ( . $ / B t u )  



OUDOG. K-SECVF .K*OUPC.K/OUCE. K 
OUDOC - O i l / l a s  u t i l i t i e s -  Demand f o r  o i l  a n d  g a s  ( B t u / Y r )  
SECUF - S t e a m  e l e c t r i c -  C s p a c i t y  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  

, OUPC - O i l / g a s  u t i l i t i e s -  P r o d ~ l c t i o n  c a a a c i t y  ( R t u / Y r )  
OUCE - O i l / g a s  u t i l i t i e s -  C o n v e r s i o n  e f f i c i e n c y  ( D i m e n s i o n l e s s )  

NOTE 

0UDC.K-OUDOC.K*OUFnC-K 
OUDC - O i l / g a ' s  u t i l i t i e s -  Demand f o r  g a s  ( R t u / Y r )  
OUDOG - O i l / ~ a s  u t i l i t i e s -  n e m a n d  F o r  o i l  a n d  R a s  ( B t u / Y r )  
OIJFDC - O i l / g a s  u t i l i t i e s -  F r a c t i o n  d e m a n d e d  a s  g a s  ( F r a c t i o n )  

OUDO . K-OUDOC .K-OIIDC . K 
O U D O  - O i l / s a s  u t i 1 i t i e . -  n e m a n d  f o r  o i l  ( R t u / ~ r )  
OUDOC - O i l / p ; n s  u t i l i t i e s -  Demand f o r  o i l  a n d  ? a s  ( ~ t u / ~ r )  
OUDC - O i l / g a s  u t i l i t i e s -  Demand f o r  ass ( B t u / ~ r )  

O U F D C  K - T A R I I L ( O U F D C T  T I H E - K  1 9 5 0 . 2 n o o .  5 ) * l e - 2  
OUFnGT-SO/70/76/76/66/49/40/33/29/26/22 

OUFDC - O i l / g s s  u t i l i t i e s -  F t a c t i e n  d e m a n d e d  a s  g a s  ( F r a c t i o n )  
TARIIL - T a b u l a r  r e l a t i o n s h i p  

I 
OIIFDCT - O i l / g a s  u t i l i t i e e -  F r a c t i o n  d e m a n d e d  a s  g a s  t a b l e  ( T a b l ~ )  

w TIME - A c t u a l  t i m e  d u r i r . g  s i m u l a t i o n  
Cn 
to 
I CEFCST .K-(TCP. K-CEFCF)/OlJCE.K 

GEFCF-. 6 0 E - 6  
CEFCST - G a s  e l e c t r i c -  F e e d s t o c k  c o s t  ( $ / B t u )  
TG P  - T o t a l  g a s -  P r i c e  ( $ / B t u )  
CEFCF - G a s  e l e c t r i c -  F u r l  c o s t  f a c t o r  ( S I B t u )  
OUCE - O i l l a a s  u t i l i t i e s -  C o n v e r s i o n  e f f i c i e n c y  ( D i m e n s i o n l e s s ~ l  

OEFCST.K-(TOP.K-OEFCF)/OUCE K 
O E F C F = 1 . 8 2 E - 6  

OEFCST - 0 1 1  e i e c t r i c -  F e e d s t o c k  c o s t  ( S / B t u )  
TOP - T o t a l  n i l -  P r i c e  ( $ / B t u )  
OEFCF - O i l  e l e c t r i c -  F u e l  c o s t  f a c t o r  ( $ I R t u )  
OUCE - O i l l e a s  u t i l i t i e s -  C o n v e r s i o n  e f f i c i e n c y  ( D i m e n s i o n ~ e s s )  

O U C E . K = T A R I I L ( N C C E T  . T I H E .  K 1 9 5 0  2 0 3 0 .  I n )  
Ol!CE - O i l / ~ e s  u t i l i t i e s -  C o n v e r s i o n  e f  f f c i e n c y  ( D i m e n s i o n l e s s  I 

. T A B H L  . - T a b u l a r  r e l a t i o n s h i p  
NCCET - N o n - E m l s . s i o n  c o n - r o l l e d  c n a l -  C o n v e r s i o n  e f f i c i e n c y  t a b l , ?  ( T a b l e )  
TIME - A c t u a l  t i m e  d u r i . 1 ~  s i m u l a t i o n  

OUPDE. K-TCPCR.K*OUFDC .K+TOPDRaai*(  1-OUFn? . K )  
OUPDR - O i l / e a n  u t i l i t i e s -  P r o d u c t i o n  d e m a n d  r a t i o  ( D i m e n a i n n l a s s )  
TCPCR - T o t a l  ? a s -  C r o d u : t i o n - c o n s u m p t i o n  r a t i o  ( D i m e n s i o n l e s s )  
OUFDC - O i l / % a s  u t i l i t i e s -  F r a c t i o n  Ceman,ded  a s  p .as  ( F r n c t i o n )  
TOPDR - T o t a l  o i l -  P r o d u : t i o n  d e m a n d  r a t l o  ( D i n e n s i o n 1 . e ~ ~ )  

NOTE 
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NOTE 
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, NOTE 
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NOTE - 
NOTE 

PVPA K-PVPA J+(DT)(PVFCR.JK-PVPAR.JK) 
PVPA-0 

PVPA - P h o t o v o l t a i c  e l e c t r i c -  P h y s i c a l  a s s e t s  ( $ )  
DT - T i m e  i n c r e m e n t  b e t w e e n  c a l c u l a t i o n s  
PVFCR - P h o t o v o l t s i c  e l e c t r i c -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  

cC 
PVPAR - P h o t o v o l t s i c  e l e c t r i c -  P h y s i c a l  a s s e t  r e t i r e m e n t s  ( $ / Y r )  

PVPAR. KL-PVPA. K*PVARF 
PVARF- 0 1 1  

PVPAR - P h o t o v o l t a i c  e l e c t r i c -  P h y s i c a ' l  a s s e t  r e t i r e m e n t s  ( $ / ~ r )  ' , 

PVPA - P h o t o v o l t  a i c  e l e c t r i c -  P h y s i c a l  a s s e t s  ( $ )  
PVARF - P h o t o v o l t a i c  e l e c t r i c -  A s s e t  r e t i r e m e n t  f a c t o r  ( F r a c t i o n / Y r )  

PVFCR. KL-DELAY 3 P  ( P V I N V .  J K  PVFCT PVPUC.. K )  
PVFCT-5 

PVFCR - P h o t o v o l t s i c  e l e c t r i c -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / ~ , r )  
DELAY3P - T h i r d  o r d e r  p i p e l i n e  m a t e r i a l  d e l a y  

I 
+ PVINV - P h o t o v o l t a i c  e l e c t r i c -  I n v e s t m e n t  ( S / Y r )  
L'l PVFCT - P h o t o v o l t a i c  e l e c t r i c -  F a c i l i t y  c o n s t r u c t i o n  t i m e  ( Y e a r )  
W 
I 

PVPUC - P h o t o v o l t n i c  E l e c t r i c -  P l a n t s  u n d e r  c o n s t r u c t i o n  ( $ )  

NOTE 



PvP~.K-SECl lF .K*FVPC.K 
PVPR - P h o t o v o ~ t a i c  e l e c t r i c -  P r o d u c t i o - ~  r a t e  ( B t u l Y r )  
SECllF - S t e a m  e l e c t r i c -  C a p a c i t y  u t i l i z n r  i o n  f a c t o r ,  ( F r a c t i o n )  
PVPC - P h o t o v o l t a i c  c l e c t r i r -  P r o d u c t  i o n  c a p o c i t y  ( B t u / Y r )  

P V P C .  I;=.PVPA . ' I P ~ ~ A c c . K  
PVPC - P l ~ o t o v n l t  a i c  c l c c t  r i c -  P r o d l ~ c  t i o n  c n p o c i  t y  ( ~ t c t / Y r )  
PV.rA - P h o t o v o l t a i c  a 1 c c t r i : -  P h y n i c a l  a s s e t s  ( $ )  
PVACC - P h o t o v o l t a i c  e l c c t r i e -  A v e r n g e  c a p i t a l  c o s t  ( $ / ( R t t t / Y r ) )  

PVACC.K-SHOOTH(PVCC.K.SEhTPA) 
P V A C C  - ~ h o t o v o ~ t a i c  e l e c t r i c -  A v e r n g e  c a p i t a l  c o s t  ( $ / ( d t t t / ~ r ) )  
SMOOTM - F l  r s t  o r d e r  i n f  o r m a  t i o n  d e l a y  
PVCC - P h o t o v o l t a i c  e l e c t r i c -  C a p i t a l  c o s t  ( $ 1  ( R t u l ~ r ) )  
SEATPA - S t c a m  e l e c t r i c - ' A v e r a p , l n n  t i m e  f o r  p h y s i c a l  a s s e t 8  ( Y e a r )  

PVCC.K-TDCC.K+PVCCP.K 
PVCC - P h o t o v o l t a i c  e l e c t r i c -  C a p i t a l  c o s t  ( $ / ( B t u / Y r ) )  
TDCC - T r a n ~ r n i s f i i o n  a n d  d i s . t r l b u t i o n -  C a p i t a l  c o s t  ($1 ( B t u / Y r ) )  
PVCCP - P h o t o v o l t a ? c  e l e c t r i c -  C a ~ i t a t  c o s t  o f  p r n d u c t i o n  p l a n t  ( $ / ( B t u / Y r ) )  

PVCCP.K-TABHI.(PVCCT ,TIME.K,  1 9 5 0 , 2 ( I 3 0 , 1 O ) * l E - f 1 * S E N T U  
PVCCT-106/106/106/106/54.75/31.37/31.37~31.37~31.37 

PVCCP - P h o t o v o l t a i c  e l e c t r i c -  C a p i t a l  c o s t  o f  p r o d u c t i o n  p l a n t  ( S / ( B t u / Y r ) )  
TABIIL - T a b u l a r  r e l n  t i o n s h i p  

I PVCCT - F h o t o v o l t s i c  e l e c t r i c -  C a p i t a $  c o a t  t a b l e  ( T a b l e )  
+ 
Ln TIME - A c t u n l  t i m e  d u r i n n  s i m u l a l  i o n  
C SCNTM - S t e n r n  e l e c t r i c -  New t e c h n o l o g y  c o s t  m u l t i p l i e r  ( D i m e n a i o n l e s a )  
I 

PVCST.K-PVPR.K*PVONC 
DVOHC-.75E-6 

PVCST - P h o t o v o l t a i c  e l e c t r t c -  C o s t  C $ l Y r )  
PVPR - P h o t o v o l t a i c  e l e c t r f l c -  P r a d u c t i o n  r a t e  ( ~ t u / i r )  
PVOMC - P h o t o v o l t a i c  e l e c t r j c -  O p e r a t i n k  a n d  m a i n t e n a n c e  t O h H >  c o s t  ( S / B t u )  

SENTM-1 - 
SENTM - S t e a m  e l e c t r i c -  Hew t e c h n o l o l ~ y  c o s t  m u l t i p l i e r  i ~ i m e n s i o n l e a s )  

NOTE 



NOTE 
NOTE * * * * * * * * * * * * * * * * * * * * r * * * * * * * * * * + * t r * * * * * * * * * * * * * * * * * * * * * * * * *  

NOTE 
NOTE O c e a n  T h e r m a l  U t i l i t i e s  S u b s e c t o r  
NOTE 
N O T E  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOTE 
NOTE 

OTPA K-OTPA.J+(DT)(OTFCR.JK-OTPAR-JK.) 
OTPA-0 

OTPA - O c e a n  t l t e r m a l  e l e c t r i c -  P h y s i c a l  n e e e t e  ( $ 1  - 
DT - T i m e  i n c r e m e n t  b e t w e e n  c a l c u l a t i o n e  . 
OTPCR - O c e n n  t h e r m a l  e l e c t r i c -  F a c i l i t y  c o m p l e t i o n  r a t e .  ( $ / Y  r )  
OTPAR - O c e a n  t h e r m a l  e l e c t r i c -  P h y e i c a l  a e e e t  r e t i r . e m e o t e  ( $ / Y r )  

OTPAR-RL-OTPA K*OTARF 
OTARF- .O I I 

OTPAR - O c e a n  t h e r m a l  e l e c t r i c -  P l l y e i c a l  a s e e t  r e , t i r e m e n t e  ( $ / ~ r )  
OTPA - O c e a n  t h e r m a l  e l e c t r i c -  P h y s i c a l  a e e e t e  ( $ 1  
OTARP - O c e a n  t h e r m a l  e l e c t r i c -  Asset r e t i r e m e n t  . f a c t o r  ( P r a c t i o n / Y r )  

OTFCR XL-DELAY3P(OTINV.JK,OTPCT OTPU2.K) ' 
OTFCT-6 

I OTPCR . - O c e a n  t h e r m a l  e l e c t r i c -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  + DELAY3P - T h i r d  o r d e r  p i p e l i n e  m a t e r i a l  d e l a y  
Ln 

- ~n OTINV - O c e a n  t h e r m a l  e l e c t r i c -  I n v e s t m e n t  ( $ / Y r )  
I OTFCT - O c e a n  t h e r m a l  e l e c t r i c -  F a c i l i t y  c o n e t r u c t i o n  t i m e  ( Y e a r )  

OTPUC - O c e a n  t h e r m a l  e l e c t r i c -  P l n n t e  u n d e r  c o n e t r u c t i o n  ( $ 1  

NOTE 



0TPR.K-SECIIF.K*OTPC.K 
OTPR - O c e a n  t h e r m a l  c l e c t  r i : -  P r o d u c t i o n  r a t e  ( B t u / Y r )  
SECUF - S t e a m  e l e c t r i c -  C a p a c l t g  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  
OTPC - O c e a n  t h e r m a l  e l e c t r i c -  P r o d u c t i o n  c a p a c i  t y  ( B t u / Y  t )  

0TPC.K-OTPA.K/OTACC.K 
OTPC - 0 c c n n  t h e r m a  1 e l e c t  ri:- P r o d u c t i o n  c a p n c i t y  ( B t u l Y r )  
OTPA - O c e a n  t h e r m a l  e l e c t r i z -  P h y a i c s l  n s s e t s  ( $ 1  
OTACC - O c e a n  t h e r m n l  e l e c t r i z -  A v e r a g e  c a p i t a l  c o s t  ( $ / ( ~ t u / Y r ) )  

0TACC.K-SPtOOTH(OTCC.K,SEATPA) 
OTACC - O c e a n  t h e r m a l  e l e c t ' r i z -  A v c r n e e  c a p i t a l  c o s t  ( $ / ( B t u / Y r ) )  
SMOOTli - F i r u  t o r d e r  i n f o r m a t i 3 n  d e l n y  
OTCC - O c e a n  t l ~ e r m n l  e l e c t r i z -  C n p i t a l  c n s t  ( $ / ( B t u / Y r ) )  
SEATPA - S t e a m  e l e c t t i c -  A v e r a ~ i n R  t i m e  f o r  p h y s i c a l  a s s e t s  ( Y e a r )  

0TCC.K-OTTDCC+OTCCP.K 
OTTDCC- POE-6 

OTCC - 0 c e n n  t h e r m a l  e l e c t r i c -  C a p i t a l  c o s t  ( $ / ( R t u / Y r )  ) 
OTTDCC - O c e a n  t h e r m a l  e l e c t r i c -  T r m n a m i s s i o n  n n d  d i s t r i b u t i o n . c a p i t a 1  c o s t  ( $ / ( ~ t u / ~ r ) )  
OTCCP - O c e a n  t h e r m a l  e 1 e c t r i : -  C a p i t a l  c o s t  o f  p r o d u c t i o n  p l a n t  ( $ / ( R t u / ~ r ) )  

OTCCP.K-TABHL(OTCCT,T1MEEK,1950,2O33,lO)*~E-6*SENT~I 
0 ~ ~ ~ ~ ~ 1 7 1 / 1 7 1 / 1 7 1 / 1 7 1 / 6 5 . 5 9 / 5 1 . 3 3 / 5 I ~ 3 3 / ~ ~ ~ 3 3 / 5 1 ~ 3 3  

I OTCCP - O c e a n  t h e r m a l  e l e c t r i z -  C a p i t a l  c n a t  o f  p r o d u c t i o n  p l a n t  ( $ / ( ~ t u / ~ r ) )  
C, TARHL - T o b r r l a r  r e 1 8  t i o n s h i p  
lJl 
0\ OTCCT - O c e a n  t h e r m a l  e1ectr i : -  C a p i t a l  c o s t  t ~ b l e  - ( T a b l e )  

I TINE - A c t u a l  t i m e  d u r i n g  a i r n u l a t i o n  
SENTM - S t e a m  e l e c t r i c -  N e v  t c c h n o l o g y  c o s t  m u l t i p l i e r  ( D l m e n e i o n l e a s )  

0TCST.K-OTPR.K*OTOHC 
OTOMC-.75E-6 

OTCST . - O c e a n  t h e r m a l  e l e c t  ri:- C o s t  ( $ / Y r )  
OTPR - O c e a n  t h e r m a l  e l e c t r i c -  P r o d u c t i o n  r a t e  ( 8 t u / Y r )  
OTOMC - O c e a n  t h e r m a l  e l e c t r i c -  O p e r a t i n g  a n d  m a i n t e n a n c e  < 0 6 H >  c o s t  ( S I B t u )  



NOTE 
NOTE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NOTE 
NOTE B i o m a s s  U t i l i t i e s  S u b ~ e c t o r  
NOTE 
N O T E  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOTE 
IJOTE 

BNPA. K-BNPA. J + ( D T )  (RMFCR. JK-BNPAR. J K )  , 

BMPA-0 
BMPA - B i o m a s s  e l e c t r i c -  P h y a i c a l  a s s c t a  ( $ )  
n T - T i m e  i n c r e m e n t  b e t w e e n  calculations 
BMFCR - B i o m a s s  e l e c t r i c -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
BHPAR - R i o m a s s  e l e c t r i c -  P h y s i c a l  a s s e t  r e t i r e m e n t s  ( $ / Y r )  

BHPAR KL-RHPA K*BMARF 
B14ARFm. 0 I I 

R!lPAR - B i o m a s s  e l e c t r i c -  P h y s i c a l  a s s e t  r e t i r e m e n t s  ( $ / Y r )  
BMPA - B i o m a s s  e l e c t r i c -  P h y a i c a l  a s s e t s  ( $1  
BHARQ - B i o m a s s  e l e c t r i c -  A s s e t  r e t i r e m e n t  f a c t o r  ( F r a c t i o n I Y r )  

BMFCR .KL-DELAY 3P (RMINV. J K  BFIFCT. EMPIJC. K )  
BMFCT-5 

BMFCR - B i o m a s s  e l e c t r i c -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
I 
F 

, DLLAY3P - T h i r d  o r d e r  p i p e l i n e  m a t e r i a l  d e l a y  
VI BtIINV - R i o m a s s  e l e c t r i c -  I n - ~ e s t m e n t  ( $ / Y r )  
4 
I 

Bf.IFCT - R i o m a s a  e l e c t r i c -  F a c i l i t y  c o n s t r u c t i o n  t ime ( Y e a r )  
OMPUC - B i o m a s s  e l e c t r i c -  P l a n t s  u n d e r  c o n s t r u c t i o n  ( $ )  

NOTE 



RtlPR .K-SECIIF .K*RIIPC .Y 
nMPR . - R i o m a s e  e l e c t r i c -  P r o d u c t i o n  r a t e  ( B t t ~ / Y r )  
SECllP - S t c a m  e l e c t r i c -  C a p n c i t y  u t a l i z a t i . o n  f a c t o r  ( F r a c t i o n )  
RI.lPC - B i o m a s s  e l e c t r i c -  P r o d u c t i o n  c a p a c i t y  ' ( B t u / Y r )  

R M P C . K = R M P A . K / P ~ I A C C  . K  
DnPC - n i o m a s s  e l e c t r i c -  P r o d u c t i o n  c a p a c i t y  ( R t u l Y r )  
BMPA - R i o n n s s  e l e r t  r i c -  P h y s i c n l  a a e e t e  ( $ )  
I)VACC - n i b n a s s  e l e c t r i c -  A v r r n j i e  c a p i t a l  c o s t  ( $ / ( ~ t u / ~ r ) )  

RMACC.K-St~lOOTN(RMCC. K ,SEATPA) 
IIMACC - R i o m a s n  e l e c t r i c -  A v e r n R e  c ~ p i t a l  , c o s t  ( $ / ( R t u / Y ' r ) )  
SHOOT11 - F i r s t  o r d e r  i n f o r m a t i o n  d e l a y  
RElCC . - R i o n n s s  e l e c t r i c -  C a p i t a l  c c s t  ( $ : / ( B t u / Y r ) )  
SEATPA - S t e o m  c l e c t r i c -  A v e r a ~ i n a  t a m e  f o r  p h y s i c a l  a s s e t s  ( Y e a r )  

BIICC. K-TDCC .L+EHCCP . R 
RMCC - R i o m a s s  c l e c t r i c -  C a p i t a l  c c s t  ( $ / [ R t u / Y r ) )  
TDCC - T r a n s m i s s i o n  a n d  d i s t r i h u t i c n -  C a p l t e l  c o n t  ( $ / ( B t u / Y r ) )  

. BMCCP - R i o n a s a  e l e c t r i c -  C a p i t a l  c c s t  o f  p r o d u c t i o n  p l a n t  ( $ / ( n t u / Y r ) )  

B1lCCP.K-TARHL(nb1CCT ,TI t fE .K,  1 9 5 0 , 2 0 3 0 ,  l o )  *El?-6*SENTkl 
R~lCCT-2R.5~/2R.51/2RA51/2R.51/25.6h/22.8l/22~8~~22~~l/22~8l 

RNCCP - n i o m a s s  e l e c t r i c -  C a p i t a l  c c s t  o f  p r o d u c t i o n  p l a n t  ( $ / ( R t ~ / y r ) )  
I 

C1 
TARIII. - T n h u l a r  r e l a t  i o n e h f  p 

c ~ l  RFICCT - n i o m n s s  e l e c t r i c -  C a p i t n l  c c s t  t a b l e  ( T a b l e )  
00 T181E - A c t u n l  t i m e  d u r i n ~  s i m u l a t i o n  
I 

SENTM - S t  c a n  e l e c t r i c ;  New t e c h n o l c ~ y  c o n  t m u l t i p l i e r  ( n i m e n s i o n 8 e s s )  

R I I C S T  . K = R F I P R  .K* (DFIOMC+RMFCST.K)  
RMOHC=l. 75Y-6 

RMCST - R i n m a s s  c l e c t r i c -  C o s t  ( $ / Y r )  
BtlPR - R i n m a s s  e l e c t r i c -  P r o d u c t i o n  r a t e  [ B t u / Y r )  
RtfOt1C - R i n m a s s  e l e c t r i c -  O p e r a t i n g  a n d  ma l n t e n a n c e  tOhH> c o s t  ( $ / B t u )  
BFlFCST -Diornas f i  e l e c t r i c -  F e e d s t o c k  c o s t  ( $ / R t u )  

R ~ I F C S T  . K = B I . I P . K / R ~ I C E  
RltCE.-. 3 

RYFCST - R i . o n a s e  e l e c t r i c -  F e e d s t o c k  c o s t  ( $ / R t u )  
BtlP - B i o m a s s  e l e c t r i c -  P r i c e  ( $ / R t u )  
B t l C E .  - R i n r n n s s  e l e c t r i c -  C o n v e r s i o n  e f f i c i e n c y  ( D i m e n s i o n l e s s )  

RHP K-BtlPN*Rt.IPt,I. K 
R ~ I P N -  i . o ~ E - . G  

RHP - R i n n a s s  e l e c t r i c -  P r i c e  ( $ / R t u )  
RIlPtl - R i o m o s ~  e l e c t r i c -  P r i c e  n o r m a l  ( $ / R t u )  
RI.fPEf - R i n m n s s  c l e c t r i c -  P r i c e  m a r k u p  ( $ , / R t u )  

B M P I ~  . K = T A R I I I , ( B I I P M T  . R I ~ P C  . K / R I I M P C , O ,  I ,  1 )  
BMPttT-1/2 
RNMPC-. 1  LEI 5  , 

RtIPN - B i o m a s s  c l e c t r i c -  P r i c e  m a r k u p  ( S / B t u )  
TARIIL - T a I ~ u l n r  . r e l a t  j o n s h i p  
IrffPMT - R i o n a s a  e l e c t r i c -  P r i c e  m a r k u p  t a b l e  ( T a b l e )  
RI.IPC - n i . o n n s s  e l e c t r i c -  P r o d u c t i o n  c n p n c l t y  ( n t u / Y r )  
RtlNPC - R i  o m n s s  e l e c t r i c -  M a t u r e  p r o d u c t i o n  c a p a c i t y  ( B t u i Y r )  

OTE 



NOTE 
NOTE ****************************************************h******a** .***  

NOTE 
NOTE S o l a r  T h e r m a l  U t i l i t i e s  S u h s e c t o r  
NOTE 
NOT!? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOTE 
NOTE 

STPA K-STPA.J+(DT)(STFCR.JK-STPAR.JK) 
STP A - 0  

STPA - S o l a r  t h e r m a l -  P h y s i c a l  a s a e t s  ( $ )  
DT - T i m e  i n c r e m e n t  b e t w e e n  c a l c u l a t i o n s  
STFCR - S o l a r  t h e r m a l -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
STPAR - S o l a r  t h e r m a l -  P h y s i c a l  ~ s s e t  r e t i r e m e n t s  ( $ / Y  r )  

! STPA'R.  K L - S T P A  . K * S T A R P  
S T A R F - . O I I  

ST,FhR - q o l n r  t h e r m a l -  P h y s i c a l  a s s e t  r e t i r e m e n t s  ( $ / Y r )  
STPA - S o l a r  t h e r m a l -  P l t y s i c a l  a s s e t - s  ( $ )  
STARF - S o l a r  t h e r m a l -  A s s e t  r e t i r e m e n t  f a c t o r ,  ( F r a c t  i o n / Y r )  

STFCR.KL-DELAY3P(ST1NVV J K  STPCT STPUC . K )  
STFCT-5  

STFCR - S o l a r  t h e r m a l -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
I 
w 

DELAY3P - T h i r d  o r d e r  p i p e l i n e  m a t e r i a l  d e l a y  
VI STINV - S o l a r  t h e r m n l -  I n v e s t m e n t  ( $ / Y  r )  . 
\D STFCT - S o l a r  t h e r m a  1- F a c i l i t y  c o n e t r u c t i o n  t i m e  ( Y e a r )  
I STPUC - S o l a r  t h e r m a l -  P l a n t s  u n d e r  c o n a t r u r t i o n  ( $ )  

NOTE 



STPR.K-SECUF.R*STPC.L 
STPP - S o l a r  t h e r m a l -  P r o d u c t i o n  ra :e  ( n t u / Y r )  
SECOF - S t e a m  e l e c t r i c -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  
STPC - S o l a r  t h e r m a l -  P r o d u c t i o n  c a p a c i t y  ( B t u / Y r )  

STPC.K-STPA.K/STACC.K 
STPC - S o l a r  t h e r m a l -  P r o d u c t i o n  c a l a c i t y  ( ~ t u / Y r )  
STPA - S o l a r  t h e r m n l -  P h y s i c a l  n s s e t s  (s) 
STACC - S o l a r  t h e r n a l -  A v e r e p . e  c a p i t  e l  c o g  t ( ~ / ( B t u ' / ~ t ) )  

STACC.K-SMOOTH(STCC.K,SEATPA) 
STACC - S o l a r  t h e r m a l -  A v e r a g e  c a p i t a l  c o s t  ( $ / ( R t u / Y r ) )  
SMOOTH - F i  rs t o r d e r  i n f  o r m a  t i o a  d e l a v  
STCC - S o l a r  t h e r m a l -  C a p i t a l  c o s t  ( S / ( R t u / Y r ) )  
SEATPA - S t e a m  e l e c t r i c -  A v e r a ~ l n ) :  t i . n e  f o r  p h y s i c a l  a s s e t a  ( Y e a r )  

STCC.K-TDCC .K+STCCP.K 
STCC - S o l a r  t h e r m a l -  C a p i t a l  c o s t  ( $ / ( B c u / Y r ) )  
TDCC - T r n n s m f s a l o n  and  d i s t r i h u t i o n -  C a p i t a l  c o s t  ( $ / ( R t c r / ~ r ) )  
STCCP - S o l a r  t h e r m n  1- C a p i t a l  c o s  t o f  p r o d u c t  i o n  p l e n t  ($1 ( ~ t u / Y r ) )  

STCCP.K-tABRL(ETCCT.TIHE.K,1950,2CI3OIIO)*lE-6*SENTN 
STCCT-51.34/51.34/51.34/51.34/39.93/37.07/37.C~7/37.07/37.07 

# STCCP - S o l a r  t h e r m a l -  C a p i t a l  c o s t  of p r o d u c t i o n  p l a n t  ($1 ( B t u I Y r ' ) )  ' 

+ TARllL - T n h u l a r  r e l a t i o n s h i p  
m 
0 STCCT - S o l a r  t h e r m a l -  C a p i t e l  c o s t  , t a b l . e  ( T a h l e )  
I TIME - A c t c ~ a l  t i m e  d u r i n g  ~ i m u l e t i o n  ' 

SENT# - S t e a m  e l e c t r i c -  New t e = h n o l o g y  c o a t  m l t l t  i . p ' l i e r  ( D i m e n s i o n l e s s )  

STCST .K-STPR. K*STOtlC 
STOMCn.75E-6 

STCST - S o l . n r  t h e r m a l -  C o s t  ( $ / Y r )  
STPR - S o l a r  t h e r m a l -  P r o d u c t d o n  r a t e  ( B t u / ~ r )  
STQMC - S o l a r  t h e r m a l -  O p e r a t i n g  a n &  m a i n t e n a n c e  t O & M >  c o s t  ( $ / ~ t u )  

NOTE 



MOTE 
N O T E  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOTE 
NOTE Wind E l e c t r i c  S u b e e c t o r  
NOTE 
M O T E  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOTE 
NOTE 

WEPA.K-WePA J+(DT)(WEFCR.JK-HEPAR-JK) . '  L. 
WEPA-0 

WEPA -Hind  e l e c t r i c -  P h y s i c a l  a a e e t a  ( $ )  
DT -T ime  i n c r e m e n t  b e t w e e n  c a l c u l a t i o n a  
WEFCR -Wind e l e c t r i c -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
WEPAR -Wind e l e c t r i c -  P h y s i c a l  a e s e t  r e t i r e m e n t s  ( $ / Y r )  

WEPAR.Kt-WEPA.K*WEARF 
WEARF- .O 11 

UEPAR -Wind e l e c t r i c -  P h y s i c a l  a a s e t  r e t i r e m e n t i  ( $ / Y r )  
UEPA -Wind e l e c t r i c -  P h y e i c a l  e s a e t s  ( $ )  , 

WEARF -Wind e l e c t r i c -  A a a e t  r e t i r e m e n t  f a c t o r  ( F r a c t i o n / Y r )  

UEFCR .Kt-?,ELAY 3P(WEINV J K .  WEFCT. WEPUC K) 
WEFCT-5 

UEFCR -Wind e l e c t r i c -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
DELXY3P - T h i r d  o r d e r  p i p e l i n e  m a t e r i a l  d e l a y  
WEINV -Wind e l e c t r i c -  I n v e s t m e n t  ( $ / Y r )  
YEFCT -Wind e l e c t r i c -  F a c i l i t y  c o n s t r u c t i o n  t i m e  ( Y e a r )  
WEYUC -Wind e l e c t r i c -  P l a n t a  u n d e r  c o n s t r u c t i o n  ( $ 1  

NOTE 



WEPR .K-SECUF .R*WEPC .K 
WEPR - V l n d  e l e c t r i c -  P r o d u c t i o n  r a t e  ( n t u / Y r )  
SKCllF - S t e a m  e l e c t r i c - '  C a p a c i t y  u t ~ l l e a t l o n  f a c t o r  ( F r a c t  i o n )  
HEPC -Wind e l e c t r i c -  P r o d u c t i o n  c n p a c i t y  ( R t u / Y r )  

WEPC.K-WEPh.K/WEACC.K 
WEPC -Wind e l e c t r i c -  P r o d u c t  i o n  c a p a c i t y  ( R t u / ~ r )  
WEPA - \ f i n d  c l e c t r i c -  P h y s i c o l  a s a c t s  (S) 
HEACC -Wind e l c c t r i c -  A v e r a g e  c a p i t a l  c o s t  ( $ / ( ~ t u / Y r ) - )  

WEACC-K-SHOOTll(\fP.CC.K,SEATPA) 
WEACC -Wind c l e c t r i c -  A v e r a ~ c  c a p i t a l  c o s t  ( S / ( B t u / ~ r ) )  
S1t00Tll - F i r s t  o r d e r  i n f o r n a t i o n  d e l . i y  
blECC - I J i n d  c l e c t r i c -  C a p i t a l  c o s t  ( $ / ( ~ t u / ~ r ) - )  
SEATPA - S t e a m  e l e c t r i c -  A v e r a g i n g  t i m e  €0: p h y s i c a l  a s s e t s  ( Y e a r )  

MECC.K-TDCC .K+VECCP .K 
IIECC - V i n d  e l e c t r i c -  C a p i t a l  c o s t  ( $ / ( R t u / Y r ) )  
TnCC - T r a n s n i s s i o n  a n d  d i e t r i b u t l o n -  C n p l t ~ l  c o s t  ( $ / ( B t a / ~ r ) )  
WECCP -Wind e l r c t r i c -  C a p i t a l  c o s t  o f  p r . > d u c t i o n  p l a n t  ( $ / ( ~ t u / Y r ) )  

WECCP .K-TARIIL(#ECCT,TIHE.K, 1 9 5 0 , 2 0 3 n . ,  lO)*lE-6*SENTM 
~ E C ~ T = 3 7 / 3 7 / 3 7 / 3 7 / 2 8 ~ 5 2 / 2 1 . 3 9 / 2 I ~ 3 9 ! 2 I . 3 9 ~ 2 1 ~ 3 9  

PlECCP -Wind e l e c t r i c -  C a p i t n  1 c o s t  o f  p r n d u c t i o n  p l a n t  ( $ I  ( ~ t u l y r )  :I 

I TA'RlIL - T n b u l , a r  r e l a t i o n e h i p  
+ 
cn WECCT -Wind e l e c t r i c -  C a p i t a l  c o s t  t a h l e  ( T a b l e )  
h, TIPIE - A c t l ~ f l l  t l m e  d t ~ r i n g  a i r n u l a  t  Lon 

I SFNTM - S t e a m  e l e c t r i c -  New t e c h n o 1 , n p y  c o s t  m u l t i p l i e r  ( n i m e n s i o n l e s s )  

WECST.K-G!EPR.K*WEOtfC 
WEOMC-2.5E-6 

UECST -Wind c l e c t r i c -  C o s t  ( S / Y r )  
WEPR - H i n d  e l e c t r i c -  P r o d t ~ c t i o n  r a t e  ( B t u / Y r )  
WEOMC -Wind e l e c t r i c -  O p e r a t  i n 8  a n d  m s i n . t e n a n c e  COLH> c o a t  ( $ / B t u )  



NOTE 
N O T E  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOTE 
NOTE N u c l e a r  U t i l i t i e s  L i g h t  W a t e r  R e a c t o r  S u b s e c t o r  
NOTE 
N O T E  ***rr******r****+***ra**rrr***~***ak**i~?********************&********* 
NOTE 
NOTE 

LWPA. K-LWPA J + ( D T )  (LNFCR. JK-LWPAR. J K )  
LWPA-0 

LWPA - L i g h t  w a t e r  n u c l e a r  e l e c t r i c -  P h y s i c a l  a a s e t a  ( $ )  
D T  -T ime  i n c r e m e n t  b e t w e e n  c a l c u l a t i o n s  
LWFCR - L i ~ h t  w a t e r  n u c l e a r  e l e c t r i c -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
LHPAR - L i ~ h t  w a t e r  n u c l e a r  e l e c t r i c -  P h y s i c a l  a s s e t  r e t i r e m e n t s  ( $ / Y r )  

LWPAR KL-LIJPA . K*LWARF 
LWARF-.OII 

LWPAR - L i g h t  w a t e r  n u c l e a r  e l e c t r i c -  P h y s i c a l  a s s e t  r e t i r e m e n t 8  ( $ / Y r )  
LWPA - L i g h t  w a t e r  n u c l e a r  e l e c t r i c -  P h y a i c a l  e a a e t a  ( $ )  
LWARF - L i g h t  w a t e r  n u c l e a r  e l e c t r i c -  A a s e t  r e t i r e m e n t  f a c t o r  ( F r a c t i o n l Y r )  

LWFCR KL-DELAY3P(LWINV.JK NUFCT.K.LPPUC.K) 
LVFCR - L i ~ h t  w a t e r  n u c l e a r  e l e c t r i c -  F a c i l i t y  c o m p l e t t o n  r a t e  ( $ / Y r )  
DELAY3P - T h i r d  o r d e r  p i p e l i n e  m a t e r i a l  d e l a y  
LWINV - L i q h  t w a t e r  n u c l e a r  e l e c t r i c -  I n v e a t m e n t  ( $ / Y r )  
NUFCT - N u c l e a r  u t i l i t i e s -  F a c i l i t y  c o n s t r u c t i o n  t i m e  ( Y e a r )  
LWPUC - L i g h t  w a t e r  n u c l e a r  e l e c t r i c -  P l a n t a  u n d e r  c o n s t r u c t i o n  ( $ )  

NUFCT.K-TAB~~L(NUPCTT,(TIME-K-NUCDCY)/NUCDCT.O.I.~) 
NUFCTT-10114 
NUCDCT-5 
NUCDCY-I980 

NUFCT - N u c l e a r  u t  i l i t i e e -  F a c i l i t y  c o n s t r u c t i o n  t i m e  ( Y e a r )  
TABllL ' - T a b u l a r  r e l a t i o n s h i p  
NUFCTT - N u c l e a r  u t i l i t i e s -  F a c i l i t y  c o n s t r u c t i o n  t ime t a h l e  ( T a b l e )  
TIME - A c t u a  1 t i m e  d u r i n g  s i m u l a t i o n  
NUCDCY - N u c l e a r  u t i l i t i e s -  C o n s t r u c t i o n  d e l a y  c h a n g e  y e a r  ( Y e a r )  
NUCDCT - N u c l e a r  u t i l i t i e s -  C o n s t r u c t i o n  d e l a y  c h a n g e  i m p l e m e n t a t i o n  t i m e  ( Y e a r )  

- NOTE 

LUPR .K-SECUF .K*LUPC .K 
LWPR - L i ~ h t  w a t e r  n u c l e a r  e l e c t r i c -  p r o d u c t i o n  r a t e  ( B t u I Y r )  
SECUP - S t e a m  electric- C a p a c i t y  u t i l i z n t i o n  f a c t o r  ( F r a c t i o n )  
LVPC - L i g h t  w a t e r  n u c l e a r  e l e c t  t i c -  P r o d u c t i o n  c a p a c i t y  ( R t u I Y r )  

LWPC R-LIJPA . KILWACC. K 
.LVPC - 1 . i g h t  w a t e r  n u c l e a r  e l e c t r i c -  P r o d u c t i o n  c a p a c i t y  ( B t u I Y r )  
LVPA - L i g h t  w a t e r  n u c l e a r  e l e c t r i c -  P h y s i c a l  a s s e t s  ( $1  
LWACC - L i ~ h t  w a t e r  n u c l e a r  e l e c t r i c -  A v e r a g e  c a p i t a l  c o a t  ( $ / ( ~ t u / ~ r ) )  

' I 



LWA,CC. I(-S!IOOTll (Lh'CC.K ,SEATPA) 
I..WACC - L i c h  t w a t e r  n u c l e a r  e l e c t  r j c -  A v e r a g e  c a p i t a l  c o a t  ( $ / ( ~ t u / ~ r ) )  
Sl40nTH -F1  r s t  o r d e r  i n f o r m a  t i 0 1  d e l n y  
LUCC - 1 . i ~ h t  w a t e r  n u c l e a r  e l . ? c t r i c -  C n p i t a l  c o s t  ( $ / ( B t u / Y r ) )  
SEATPA - S t e n r n  e l e c t r i c -  A v e r a g i n g  t i m e  f o r  p h y n i c a l  a a e e t e  ( Y e a r )  

LWCC.K=TDCC.K+LWCCP.K 
I.\.ICC - 1 . i ~ h t  ! r a t e r  n u c l e a r  e l e c t r i c -  C a p i . t a 1  c o s t  ( $ / ( R t u / Y r ) )  
TDCC - T r a n e m i s e i o n  a n d  d j  s t r i b u t i o n -  C a p i t a l  c o a t  ($1 ( R t u / Y r ) )  
LIJCCP - L i n h t  w a t e r  n u c l e a r  e l e c t r i c -  C a p i t a l  c o e t  o f  p r o d u c t i o n  p l a n t  ( $ / ( B t u / Y r ) )  

LWCCP .I(-TARH.L(LVCCT DTIPIE.K,  1 9 5 0 , 2 3 3 0 .  I O ) * I E - 6  
LWCCT-40/14.5/n.5/19/26.5/2h.5/26.5/26.5/26.5 

1.HCCP - L i g h t  w a t e r  n u c l e a r  e l e c t r i c -  C a p i t a l  c o s t  o f  p r o d u c t i o n  p l a n r  ( S / ( B t u / ~ r ) )  
TARHI. - T n h u l a r  r e l a  t i o n s t l i p  
I,!ICCT -1 . ip .h t  w a t e r  n u c l e a r  e l e c t r i c -  C a p i . t a l  c o s t  t a b l e  ( T a b l e )  ' 

T I Y E  - A c t u a l  t i m e  d u r i n ~  s i m u l a t i o n  

LWCST.K=LHPR .&*  (LWOtIC+LC!FCST.K) 
LWOHC-. 3RE-h 

1.llCST - 1 . i ~ h t  w a t e r  n u c l e a r  e l e c t r f c -  C a s t  ( $ / Y r )  
I.\.lpR - L i r . h t  w a t e r  n u c l e a r  e l e c t r i c -  P r o d u c t i o n  r a t e  ( D t u / Y r )  
l.\tOMC - L i p . h t  w a t e r  n u c . l e n r  e l e c t r i c -  O ~ e r e t d n p ,  a n d  m a i n t e n a n c e  < D E ! 4 >  c o a t  ( S / B t u )  
LUPCST - L i ~ h  t v a t e r  n u c l e a r  e l e c t r i c -  F e c d e t o c k  c o n  t ( S / B t u )  ' 

, LUFCST.L-l,I?EFF.K*RFP.K/LWCE 
r LUCE- .32  
m 
F- I.HFCST - L i ~ h t  w a t e r  n u c l e a r  c l e c t  r i c -  F e e i f i t o c k  c o s  t ( S / R t t t )  
I LClErF - 1 . i r l l t  w a t e r  n u c l e a r  e l e c t  r i c -  E x c e s s  f u e l  f a c t o r  ( P r a c t i o m )  

R FP - P e a c t o r  f u e l -  P r i c e  ( S / B t n )  
LWCE - L i ~ h t  w a t e r  n u c l e a r  e l e c t r i c -  C n n v c r e i o n  e f f i c i e n c y  ( D i m e m s i o n l e s a )  

~ . ! . ~ D P . F . E I . - I . I ! E T F . K ~ L W P C . K * S E C ~ I F . K ) / L \ : C E  
I.vnRP - L i c h t  w a t e r  n u c l e a r  e l e c t r i c -  Ibernand f o r  r e a c t o r  f u e l  ( R t m / Y i r )  
LHEFF - L i ~ h  t w a t e r  n n c l e a r  e l e c t r i c -  E x c e a s  f u e l  f a c t o r  ( F r a c t i o n )  
1.ITPC - 1 . i e h t  w a t e r  n u c l e a r  e l e c t r i c -  P ' r o d r ~ c t i o n  c a p a c i t y  ( B t u / Y r ' l  
SECIrP - S t e a m  e l e c t r i c -  C a ~ a c j  t y  u t i l i z a t i o n  f a c t o r  ( F r a c t f o n )  
LUCE - L i g h t  w a t e r  n u c l . e n a  e l e c t r i c -  C o n v e r s i o n  e f f i c i e n c y  ( n i m e n s i o n l e a s )  

LWEFF.K-Cl . lP (1  .LWEFFN.TIIIE.K,UFRY) 
I.!JEFFt:=l . 3 h  
\!FRY-19115 

I.t,IEFF - I . i ~ . l ~ t  w a t e r  n u c l e a r  e l e c t r i c -  E x c e s s  f u e l  f a c t o r  ( F r a c t i o n )  
C L I P  - P ~ ~ n c t  i n n  a w i t c h e d  d u r i n g  t h e  r u n  
1,I:EFFPl -1 . ip .h t  w n t c r  n u c l e n r  e l c c t  r i  c -  E x c e s s  f u e l  f a c t o r  n o r m a l  ( F r a c t i o n )  
T I N E  - A c t ~ ~ n l  t i n e  d u r i n n  s i n u l a t i o n  
IlFRY - U r a n l u n  f u e l -  R e p r o c e s a i n ~  i n i t i a r i o n  y e a r  ( Y e a r )  

NOTE 



NOTE 
N O T E  * * * * * * * * * * * * r * * * * * * * * * * * * * * * * * * e * * * * * * * * * * * * * * * n * * * * * * * * * * * * * * * * *  
NOTE 
NOTE N u c l e a r  U t i l i t i e s .  L i q u i d  M e t a l  B r e e d e r  R e a c t o r  S u b a e c t o r  
NOTE 
N O T E  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
NOTE 
NOTE 

BNPA - B r e e d e r  n u c l e a r  e l e c t r i c -  P h y s i c a l  a e s e t a  ( $ )  
n T  - T i m e  i n c r e m e n t  b e t w e e n  c a l c u l a t i o n s  
BNFCR. - B r e e d e r  n u c l e a r  e l e c t r i c -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y  r )  
BNPAR - B r e e d e r  n u c l e a r  e l e c t r i c -  P h y s i c a l  a s s e t  r . e t i r e m e n t s  ( $ / Y r )  

BNPAR. KL-RttPA .K*RNARF 
. BNARP- . 0 1  I 

BNPAR - B r e e d e r  n u c l e a r  e l e c t r i c -  P h y s i c a l  a s s e t  r e t i r e m e n t s  ( $ / Y r )  
BNPA - B r e e d e r  n u c l e a r  e l e c t r i c -  P h y s i c a l  a s s e t s  ( $ 1  
BNARF - B r e e d e r  n u c l e a r  e lec . t r ic -  A s s e t  r e t i r e m e n t  f a c t o r  ( F r a c t i o n f Y r )  

BNFCR.KL=llELAY3P(BNXNVV J K  NUFCT .K BNPUC .K) 
BNPCR - B r e e d e r  n u c l e a r  e l e c t r i c -  F a c i l i t y  c o m p l e t i o n  r a t e  ( $ / Y r )  
DELAYIP - T h i r d  o r d e r  p i p e l i n e  m a t e r i a l  d e l a y  

I BNINV - B r e e d e r  n u c l e a r  e l e c t r i c -  I n v e s t m e n t  ( $ / Y r )  + 
0\ NIIFCT - N u c l e a r  utilities- F a c i l i t y  construction t i m e  ( Y e a r )  
VI BNPUC - B r e e d e r  n u c l e a r  e l e c t r i c -  P l a n t s  u n d e r  c o n s t r u c t i o n  ( $ )  I 

NOTE 

BNPR-K-SECUP .K*BNPC K 
BNPR - B r e e d e r  n u c l e a r  e l e c t r i c -  P r o d u c t i o n  r a t e  ( ~ t u / Y r )  
SECUF - - S t e a m  e l e c t r i c -  C a p a c i t y  u t i l i z a t i o n  f a c t o r  ( F r a c t i o n )  
BNPC - B r e e d e r  n u c l e a r  e l e c t r i c -  P r o d u c t i o n  c a p a c f  t y  ( B t u f Y r )  

- .  
BNPC K-BNPA.K/BNACC K 

BNPC - B r e e d e r  n u c l e a r  e l e c t r i c -  P r o d u c t i o n  c a p a c i t y  ( B t u f Y r )  
BNPA - B r e e d e r  n u c l e a r  e l e c t r i c -  P h y s i c a l  a s s e t s  ( $ )  ' 

BNACC - B r e e d e r  n u c l e a r  e l e c t r i c -  A v e r a R e  c a p i t a l  c o s t  ( $ / ( ~ t u / ~ r ) )  



nNACC.K-SHOOTll(BNCC.K .SEATPA) 
nNACC - n r e e d e r  n u c l e a r  e l e c t r i c -  A v e r a g e  c a p i t a l  c a s t  ( $ / ( ~ t u / Y r ) )  
SHOOT11 - F i  rs  t o r d e r  i n f o r m a t i o n  , d e l a y  
RI.ICC - R r c e d e r  n u c l e a r  e l e c t r i c -  C a p i  t a l  c o a t  ( $ / ( R t u / Y r ) )  
SCATPA - S t e a m " e l e c t r i c -  A v e r n ~ i n ~  t i n e  f o r  p h y s i c a l  a e s e t f l  ( Y e a r )  

nNCC. K-TDCC.K+nNCCP 
RNCCP-24 .QE-6 

9:ICC - R r e e d e r  n u c l e a r  e l e c t r i c -  C a p f t n l  c o s t  ( $ / ( B t c ~ / Y r ) )  
TPCC - T r n n s n i n f l i n n  a n d  d i s t r i b u t i o n -  C a p i t . a l  c o e t  ( S / ( B t r l / ~ r ) )  
RNCCP - R r e e d e r  n u c l e a r  e l e c t r i c -  C a p i t n l  c o . s t  o f  p r o d u c t i o n  p l a n t  ( S / ( B t u / Y r ) )  

0MCST.K-nNPR.. K *  (RNOMC+BNPCST.K) 
RNONCm.31E-6 

PNCST - R r e e d c r  n u c l e a r  e l e c t r i c -  C o a t  ( : > / Y r )  
BtlPR - R r e e d e r  n u c l e a r  e l e c t r i c -  P r o d t ~ c t l o n  r a t e  ( O t u / Y r )  
nEOMC - R r e e d e r  n u c l e a r  e l e c t r i c -  opera tin^ .and m a i n t e n a n c e  <OhH> c o a t  ( $ / B t u )  
RNFCST - ! l r e e d e r  n u c l e n r  e l e c t r i c -  Feedato.:k c o e t  ( $ / R t u )  

B M F C S T . K - R ~ I R F A F * R N E F F * R P P . K / B N C E  
DtICE-. 4  

R N F C S T  - B r e e d e r  n u c l e a r  e l e c t r i c -  F e e d s  tack c o a t  ( $ / B t u )  
BNRFAF - D r e e d e r  n u c l e a r  e l e c t r i c -  R e a c t o r  f u e l  a n n u a l i z a t i o n  f a c t o r  ( P r f l c t i o n / Y r )  
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INTRODUCTION 

DYNAiviO is  a continuous s imulat ion language developed by t h e  System 

Dynamics Group a t  t h e  Massachusetts I n s t i t u t e  of Technology* i n  t h e  l a t e  

1950 's .  Although i n i t i a l l y  intended f o r  use  i n  models o f  i n d u s t r i a l ,  

s o c i a l ,  and economic systems, DYNAMO permits t h e  succinct  expression of 

any complex system t h a t  may be descr ibed i n  terms of d i f f e r e n t i a l  equat ions .  

I t  has t he r e fo re  a l s o  been used ex tens ive ly  i n  t h e  s tudy  o f  b io log i ca l  

and environmental systems. 

The d i f f e r e n t i a l  equat ions  o f  t h e  DYNAMO model specify t h e  r a t e s  of  flow 

. i n t o  and out  of  t h e  l e v e l s ,  ' o r  s t a t e  va r i ab l e s ,  of  t h e  system, Wheh t h e  

model i s  run on t h e  computer, t he se  equations a r e  in tegra red  over t ime, 

s imula t ing  t h e  dynamic i n t e r a c t i o n  of  t h e  v a r i a b l e s  i n  t h e  system. Time 

d&lays ,  feedback, and nonl inear  causal  r e l a t i onsh ip s  -- a l l  p rope r t i e s  

o f  complex systems -- a r e  r e a d i l y  represented us ing DYNAMO. The language 

a l s o  f a c i l i t a t e s  t h e  determinat ion of t h e  system's  r e l a t i v e  s e n s i t i v i t y  

t o  changes i n  i t s  parameters o r  exogenous inpu ts .  

DYNAMO has been designed f o r  use by a person who has some acquaintance 

with ca l cu lu s .  A soph i s t i c a t ed  knowledge of programming o r  of t h e  

p a r t i c u l a r  computer's opera t ing  system i s  gene ra l l y  not  required t o  

model a v a r i e t y  o f  complex systems using DYNAMO. The language i s  not 

complicated; once t h e  way DYNAMO advances through time and i n t e g r a t e s  

t h e  system equations i s  understood, the .modeler  is f r e e  t o  concentra te  

on t h e  concep tua l iza t ion  of  t h e  problem and cons t ruc t idn  of  t h e  model.' 

2 .  DYNAMO EQUATIONS AND FUNCTIONS 

2 .1  EQUATION TYPES 
' 

DYNAMO equations a r e  wr i t t en  i n  t h e  following form: 

Line number Variable  type Variable Name = Mathematical Expression 



e The va r i ab l e  type is a  s i n g l e  l e t t e r  des ignat ing t h e  kind of  v a r i a b l e  
being def ined by t h e  equation:  

L - LEVEL equation 

R - RATE equation 

A - AUXILIARY equation 

N - INITIAL-VALUE equation (of a  LEVEL o r  an 
AUXILIARY equation) 

C - CONSTANT 

T - TABLE 

s The 'var iab le  name i s  t h e  unique abbrevia t ion f o r  t h e  s p e c i f i c  
v a r i a b l e  t h a t  is .defined by t h e  equation.  The .var iab le  name must 
be followed by t h e  appropr ia te ' t ime  p o s t s c r i p t .  Levels and a u x i l i a r i e s  
have t h e  p o s t s c r i p t  . K; r a t e s  have t h e  p o s t s c r i p t  . J K  o r  . KL. , 

I n i t i a l  values ,  cons tan t s ,  and t a b l e s  do not  have time ~ s u b s c r i p t s .  

The mathematical expression def in ing  a  v a r i a b l e  may range from a  
s i n g l e  number o r  v a r i a b l e  t o  a  q u i t e  complicated combination o f  
terms. The opera t ions  of  add i t ion ,  sub t r ac t i on ,  mu l t i p l i c a t i on ,  
and d iv i s i on  a r e  ind ica ted ,  r e spec t i ve ly ,  by +, -, *, and /. 
Mult ip l ica t ion  and d iv i s i on  a r e  c a r r i e d  out  before  add i t ion  and 
sub t rac t ion .  Expressions enclosed i l i  parentheses are evaluated . 

f i r s t ,  and t h e  value  is s u b s t i t u t e d  f o r  t h e  pa ren the t i ca l  expression.  
The s i n e  funct ion,  na tu r a l  log [base E) , .exponential  func t ion ,  and 
a  number of  unique DYNAMO func t ions  such a s  CLIP, SWITCH, RAMP, 
NOISE, MIN, and MAX can be used i n  DYNAMO equations (with some 
r e s t r i c t i o n s  a s  discussed below). , 

2 . 1 . 1  Levsl Equation 

A l e v e l  equation de f ine s  t h e  present  value  of a  l eve l  v a r i a b l e  i n  terms 

o f  i ts  value  from t h e  previous evaluat ion and i ts  change i n  value i n  t h e  

in tervening time increment, DT. The l eve l  changes i n  a  time per iod DT 

by an amount equivalent  t o  t h e  sum of  a l l  r a t e s  flowing i n t o  (pos i t ive )  ' 

o r  out  o f  (negative) t h e  l e v e l .  Numerical i n s t a b i l i t i e s  a r e  avoided by 

s e t t i n g  DT t o  be a  small f r a c t i o n  of t h e  s h o r t e s t  t ime ,dea ly  i n  t h e  

mod~el . The following equat ions  f o r  sha le  o i l  resources  (SHR) . is  an 

example of a  l e v e l  equation:  



where : L SHR. K = (SHR. J) + @IT) * C-SHDR. JK) 

SHR-K = the  value of SHR a t  the  present time K 

SHR.J = the  value of SHR a t  the previous time of 
evaluation, J ,  DT time u n i t s  before the  
present 

DT = t he  length of the  computation in terva l  
[in any desired time u n i t s )  

SHDR.JK = t h e  r a t e  of change of SHR over the  in t e rva l  
DT (from time J t o  time K ) ,  i n  t h i s  case 
the  shale  o i l  depletion r a t e .  

SHDR.JK is preceded by a negative s ign,  which means t h a t  it decreases 

the  value of t h e  l e v e l ' o v e r  time. In the  simple numerical in tegra t ion  

scheme (Eulerl s Method) used by DYNAMO,, the rate of change i s  asst.lmed t o  

be constant during the  small time in t e rva l  DT. 

2 . 1 . 2  Rate Equation 

A r a t e  equation descr ibes  how the  r a t e  of flow t o  o r  from a leve l  changes, 

depending on o the r  conditions (var iables)  i n  the  system. The expression 
\ 

i n  t h e  r a t e  equation may contain constants,  a u x i l i a r i e s ,  and l eve l s ,  and 

it may use any o ther  of t h e  algebraic  and DYNAMO functions ava i lab le  i n  

the DYNAMO compiler. The a u x i l i a r i e s  and leve ls  used i n  r a t e  equations 

a r e  wr i t ten  in  terms of t h e i r  values a t  the  present time, represented by 

the  pos t sc r ip t  .K .  For example, the.equation f o r  shale  o i l  capit'al 

depreciat ion r a t e  (,SHCD) is : 

In  t h e  example, the  r a t e  SHCD.KL is defined a s  the  divis ion of a leve l ,  

SHCAP. K, shale  o i l  c a p i t a l  stocks ($) , by a constant,  SHALC, average 

l i f e t ime  of c a p i t a l  (years).  Every r a t e  var iab le  such a s  SHCD above i s  

given t h e  pos tscr ip t  . KL if  it appear on the  l e f t  s ide  of an equation, 

and the  pos tscr ip t  , J K  i f  it appears on the  r i g h t .  



2.1.3 Auxiliary Equation 

An aux i l i a ry  equation de'fines a component of a r a t e  equation. Rates a r e  

separated a lgebra ica l ly  in to  auxkl ia r ies  t o  c l a r i f y  their s t ruc ture ,  

i. e .  , a l l  aux i l i a ry  var iab les  could be  d i r e c t l y  subs t i tu ted  back in to  

r a t e  equations, making them dependent exclusively on l eve l s  and constants.  

Auxi l ia r ies  a r e  separated from r a t e  equations only i f  they represent 

real'-world quan t i t i e s  o r  concepts, and i f  they add t o  the  c l a r i t y  of the  

system descript ion.  An aux i l i a ry  equation can conta* constants,  

functions (including t a b l e  funct ions) ,  l eve l s ,  and o ther  a u x i l i a r i e s .  

The v a r i a b l e  defined i n  an aux i l i a ry  equation always receives the pos tscr ip t  \ 

. K. 

2 .1 .4  Init ial-Value Equation 

An i n i t i a l -va lue  equation defines  the  value of a level  a t  the  beginning 

of the  simulated time period. The var iab le  name i n  such an equation is 

always the  i n i t i a l i z e d  leve l ,  but it does not contain pos tscr ip ts .  The 

right-hand s ide  of an in i t i a l -va lue  equation can be a number, the  var iab le  

name of a constant,  o r  a combination of these terms. No terms with 

pos t sc r ip t s  should appear on the  r i g h t  s ide  of an in i t i a l -va lue  equation. 

An example of a leve l  and corresponding in i t i t a l -va lue  equation is: 

L SHR.K = SHR.J. + @T) * (-SHDR.JK) (2.1.4) , 

N SHR = 5800E15 (2.1 .4)  L 

One in i t i a l -va lue  equation must appear f o r  every level  equation in  a 

DYNAMO model. 

2.1.5 Constant Equation 

A constant equation defines  the  numerical value of a constant.  The 

value must be given e x p l i c i t l y  by t h e  programmer, No var iab les  [constant, 

auxi l ia ry ,  r a t e ,  o r  other1 can appear on the  r igh t  s ide  of a constant 

equation. A n  example would be: 



2.1.6 Table Equation ' 

A t a b u l a r  equation lists t h e  numerical values  of a dependent va r i ab l e  a s  

a func t ion  of an independent va r i ab l e  over a spec i f ied  r a n g e . .  The 

independent variab.le and its range a r e  specif ied i n  an a u x i l i a r y  equation 

preceding t h e  t ab l e ,  a s  i n  the  following example: 

A SHDMD. K = .TABLE [SHDMDT, SHFRR. K,  0 ,  1, .2) (2.1.6) 

T SHDMDT = 0/.05/.18/..32/.60/1.0 (2.1.6) 

The a u x i l i a r y  e.quation de f ines  t h e  va r i ab l e  SHDMD, sha le  o i l  deplet ion 

m u l t i p l i e r ,  a s  a t a b l e  funct ion of SHFRR, sha le  o i l  f r a c t i o n  resource 

remaining. It f u r t h e r s  s p e c i f i e s  t h a t  t he  t a b l e  SHDMDT gives t he  value 

of  SHDMD f o r  corresponding values  of t h e  independent var iab le ,  SHFRR, 

between 0 and 1 a t  i n t e r v a l s  o f  0.2. Equation SHDMDT spec i f i e s  t h e  

values  of  SHDMD corresponding t o  each 0.2 increase i n  the  value of 

SHFRR. For example, when SHFRR = .2, s H D ~  = .05, and when SWRR = 0.6,  

SHDMD = . 32 .  Since SHFRR.K is the  value of  a continuously va r i ab l e  

quant i ty ,  i t s  value may not  be exact mult iples  of  0.2. For odd values 

of  SHFRR. K ,  DYNAMO l i n e a r l y  i n t e r p o l a t e s  between the  adjacent values 

from t h e  SHDMDT Tab1.e. When SHFRR is  l e s s  than 0 ( the lower limit of  

t h e  t a b l e ) ,  DYNAMO uses  t h e  f i r s t  value of SHDMD s p e c i f i e d  i n  the  t a b l e  

(namely, 0) ;  when SHFRR.K i s  g rea t e r  than 1, it uses  t h e  l a s t  value of 

\ SHDMD. 

2.1.7 Spec i f ica t ion  Statement 

The spec i f i ca t ion  statement is iden t i f i ed  by the  l e t t e r s  SPEC. I t  

contains  information about t h e  length of t h e  time increment DT, t he  time 

i n t e r v a l  between p lo t t ed  va r i ab l e s  PLTPER, the  time horizon .of the  model 

( spec i f ied  by the  end time of t he  simulation LENGTH), and. t h e  time 

period between va r i ab l e s  po in ts  PRTPER. A SPEC statement could be: 

SPEC DT = . S/PLTPER = 2/LENGTH = 2000/PRTPER = 5 (2.1.6) 

In t h e  example, DT was chosen t o  be .5 time u n i t s  (years, i n  FOSSILZ). 

DT can be s e t  t o  any f r a c t i o n  o r  mult iple  of a year;  it is usua l ly  s e t  

small enough t o  avoid computational i n s t a b i l i t i e s  Cgene~al l  y l e s s  than 



one-t.hird the length  of t h e  s h o r t e s t  de l ay  i n  t h e  model], ye t  l a r g e  .- 

enough t o  minimize t h e  computing t ime f o r  a model run. The q u a n t i t i e s  

t o  be p l o t t e d  a r e  defined by a PLOT statement (described i n  t h e  next 

s ec t i on ) . .  PLTPER was s e t  t o  two t ime u n i t s  i n  t h e  preceding example, so 

t h a t  on ly  t h e  values  a t  every second time u n i t  (year) a r e  a c t u a l l y  

piott&. 

The LENGTH s p e c i f i c a t i o n  can t ake  two forms. The i n t e r n a l  va r i ab l e ,  

TIME, can be i n i t i a l i z e d  by t h e  programmer; f o r  example: 

N TIME = 1950. (2.1.7) 

Here, LENGTH = 2000 means t h a t  t h e  run proceeds u n t i l  TIME = 2000, t h a t  

is, f o r  SO time u n i t s .  If TIME is not  e x p l i c i t l y  i n i t i a l i z e d ,  t h e  

computer supp l i e s  t h e  i n i t i a l  value ,  TIME = 0, and t h e  LENGTH s p e c i f i f a t i o n  

then de f ine s  t h e  number of  time unit ;  f o r  t h e  run. PRTPER was s e t  a t  

f i v e  years ,  so  va lues  of  output  v a r i a b l e s  f o r  every f i f t h  year a r e  

p r in ted .  

2 . 1 . 8  ' PLOT Statement 

The v a r i a b l e s  whose va lues  a r e  t o  be p l o t t e d  i n  graphical  output a r e  

s p e c i f i e d  i n  a PLOT statement,  which g ives  both  t h e  symbol (chosen by 

t h e  user )  represen t ing  t h e  v a r i a b l e  i n  t h e  p l o t  and t h e  range of  values  

t o  be p l o t t e d .  

PLOT SHCAP = C,  SHPC = P/TOPDR = G ( 0 , l )  / (2.1.7) 

X GNP = G(0, S.6E13) 

For example, SHCAP = C means t h a t  SHCAP is p l o t t e d  us ing t h e  symbol C .  

By omi t t ing  a s c a l e  s p e c i f i c a t i o n  f o r  SHCAP and SHPC, t h e  user  al lows 

t h e  -DYNAMO compil.er t o  s e t  t h e  p l o t  s c a l e ' s  upper and, lower  l i m i t s .  The 

range of  SHCAP and SHPC a r e  set so t h a t  a l l  values  o f  SHCAP and SHPC 

t h a t  occur i n  a run a r e  included in t h e  graph. The , s p e c i f i c a t i o n  GNP = G (0, 
13 S.6E13) means t h a t  GNP is p l o t t e d  on a s c a l e  from 0 t o  5 .6  x 10 . 

Values o f  GNP 0utsid.e this range do not  appear on t h e  graphical  ou tpu t .  

A comma o r  s l a s h  is needed t o  separa te  each va r i ab l e ,  a s  i n  t h e  above 

.example. I f  a  comma is used, t h e  preceding v a r i a b l e  w i l l  be p l o t t e d  on 
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t h e a s m e  s c a l e  a s  t h e  subsequent va r i ab l e .  Thus, i n  t h e  example, SHCAP and 

SHPC will be p l o t t e d  on t h e  same s c a l e .  A s l a s h  is used t o  de l imi t  

v a r i a b l e s  t h a t  a r e  t o  be p l o t t e d  on d i f f e r e n t  scal'es. In t h e  example, 

t h e  l i n e  i n i t i a t e d  wi th  an X r ep re sen t s  a "continuation l i n e . "  A l l  

information on such a l i n e  is assumed t o  be a . d i r e c t  cont inuat ion of t h e  

equat ion o r  statement immediately preceding it. 

SPECIAL FUNCTIONS 

2 . 2 . 1  DELAYS 

Representation o f  a t ime l a g  o r  de l ay  is o f t en  c r i t i c a l  t o  t h e  success 

of a dynamic model o f  a s o c i a l  system. Complex s o c i a l  systems do not 

respond immediately o r  completely t o  changing condi t ions  arid inpu ts ,  alid 

DYNAMO o f f e r s  a mechanism t o  represen t  d i f f e r e n t  kinds of delays  accura te ly  

and e x p l i c i t l y .  Delays have two dynamically s i g n i f i c a n t  c h a r a c t e r i s t i c s .  

F i r s t ,  a  delay postpones t o  a l a t e r  time t h e  f u l l  e f f e c t  of  a change. i n  

t h e  input  funct ion.  The average displacement i n  time is determined by 

t h e  de lay  "time constant ,"  which may be e i t h e r  a c-onstant o r  an a u x i l i a r y .  

Second, a delay modifies t h e  time shape of an input  (a d i s t r i b u t e d  time 

l a g ) .  For example, a sudden increase  i n  t h e  input  t o  a delay w i l1 ,be  

followed by a more gradual inc rease  i n  t h e  de l ay  output .  

Information Delays 

The information delays  ava i l ab l e  i n  DYNAMO represen t  a smoothing, o r  

exponent ia l  averaging, of  information about a v a r i a b l e ,  where t h e  g r e a t e s t  

weight i s  given t o  t h e  most recen t  value  of t h e  v a r i a b l e  and propor t iona te ly  

l e s s  weight is given t o  o lde r  information about t h e  va r i ab l e .  This 

averaging procedure i s  of ten  used t o  represent  an i n t u i t i v e  averaging 

process  i n  which t h e  f r e s h e s t ,  most recen t  events  inf luence dec i s ions  

more than t he  hazy r e c o l l e c t i o n s  o f  pa s t  events .  Dynamically, t he  

smoothing process f i l t e r s  out  rap id ,  no i sy  f l u c t u a t i o n s ,  while on ly  

s l i g h t l y  modifying long-term t rends .  The a t t enua t ion  of f l u c t u a t i o n s  is 

more.severe  a s  t h e  time constant  inc reases  (see Figure A - 1 ) .  





The two information delay s t m c t u r e s ,  o r  macros, provided in  DYNAMO 'are 

SMOOTH and DLINF3. In the  equation below, X .is the  input to  the delay; 

it may be a l eve l ,  a r a t e ,  o r  an auxi l ia ry .  .AX is  the  output of the  

delay,  representing the  averaged, smoothed, ox delayed value of X, with 

t h e  same dimensional u n i t s  as  X. AT i s  the averaging time, which may be 

a constant o r  an aux i l i a ry .  The 'DYNAMO equations f o r  these information 

delays a re :  

A M.K = SMOOTH CX.K,..AT) ( 2 . 2 . 1 )  

A AX. K = DLINF3 (S. K, AT) ( 2 . 2 . 1 )  

SMOOTH is a f i r s t - o r d e r  delay containing one inrerna l  l eve l ;  DLINF3 i s  

a third-order  delay with three  in t e rna l  leve ls .  For d e t a i l s  of the  

in t e rna l  equations generated by DYNAMO t o  ,give the output: var iab le ,  see 

Forres te r  $961, Forrester  1968, o r  DTSS 1975. 

The time response of '  f i r s t -  and third-order delays to  a given input is  

q u a l i t a t i v e l y  d i f f e r e n t ,  although there  is  no difference between the 

time response of information o r  material  delays of the  same order with 

the  s d e  time constant.  Their responses . to  PULSE, STEP, and RAMP inputs 

a r e  shown i n  Figure A-2. Note t h a t  a f i r s t -o rde r  delay gives a f i n i t e  

response i n  t h e  riexr DT a f t e r  the change i n  input,  whereas a third-order  

delay does not respond immediately but ul t imately ad jus ts  more rap id ly  

t o  t h e  same input change. A third-order delay is  a cascaded s e ~ i e s  uf 

th ree  f i rs t -or .der  delays.  Higher-order delays can be  created s imi lar ly  

hy 11sing f i r s t -and  third-order delays i n  s e r i e s .  

I t  can be seen from Figure A-2 t h a t  the  outputs of the delay functions 

have almost ful1.y adjusted to  the  changed inputs  a f t e r  a time of about 

3AT. Thus, loose ly  speaking, 3AT is the  delay between a change i n  the 

input and the  completed response to  t h a t  change. AT is the  average 

response time of the  output t o  the change i n  the  input.  



Figure A-2: ' Response o f % - s t -  and Third-Order Delays t o  
PULSE, 'STEP, and RAMP Inputs 



Material  Delays 

Material  delays change the  the shape of  ater rial flows, . ., The input to  a 

I material  delay is always a material  flow r a t e .  The output is also a 

~ r a t e .  Two material  dsaly macros avai lable  in .DYNAMO a r e  DELAY1 and 

1 DELAY3. The former is a f i r s t -o rde r  delay; the  l a t t e r  is  a third-order 

i dealy. The input r a t e s  i n  both examples a re  X,  The output r a t e s  a re  

I t he  delayed values of X ,  XD, The adjustment time in  both cases i s  AT, 

I , which may be a constant o r  a variable .  

The DYNAMO equations f o r  the delays are :  

A XD.. KL = DELAY2 (X, JK, AT) 

i A XD . KL = DELAY3 (?(. JK, AT) (2.2.1) 

The time response of mater ial  delays t o  d i f f e ~ e n t  inputs is  the  same as 

t h a t  f o r  information delays (see ~ i ~ u r e  A-2) when the  adjustment time AT 

is  constant.  Further d e t a i l s  about the in terna l  s t ruc ture  of the  macros 

generated by the  DYNAMO compiler t o  produce these delays can be found in  

 orre rester 1961, Forrester  1968, Pugh 1970, and DTSS 1975. D E ~ Y S  i s  

used of ten  in  FOSSIL2 t o  represent construction delays in  which investment 

funds do n o t ' r e s u l t  i n  f inished production f a c i l i t i e s  u n t i i , a f t e r  a 

f ixed  time. 

Often it is des i rable  t o  know the  invenrory contents within a material  

delay. This can be accomplished by wr i t ing: '  
I 

AXD,KL = DELAY3PQ.JK,  AT, d I Y D . K ]  ( 2 . 2 . 1 )  

- where XC i s  an output var iable  which embodies the  value of the  de lay ' s  

inventory, 

2.2.2 Other Functions 

CLIP .  The CLIP function i s  one of several special  functions avai lable  
7 

i n  DYNAMO. It i s  used t o  switch the  functional dependence of a v a ~ i a b l e  

between two o ther  var iables  a t  a specif ied time. 



A TGXT. K = CLIP [TGPXT, TGHXT, TIME. K, TGXTY) C2.2.2) 

AS i n  t h e  above example, t h e  CLIP funct ion has fou r  arguhents and should be 

read a s  fol lows:  TGXT has t h e  value TGHXT u n t i l  T E . K  is g r e a t e r  than o r  

equal t o  TGXT(, i n  which case  TGXT switches t o  TGPXT and remains t he r e  f o r  

t h e  dura t ion  of t h e  run.  This  func t ion  is commonly used t o  i n i t i a t e  po l i cy  

changes i n  s p e c i f i c  years .  An equation using a  C L I P  func t ion  must be e i t h e r  

a  r a t e  o r  an a u x i l i a r y  equation.  However, any of  t h e  four  arguments of  t h e  

CLIP may be a  r a t e ,  a u x i l i a r y ,  l e v e l ,  of  cons tan t .  The t h i r d  argument does 

not have t o  be TIME.R, and t h e  f o u r t h  does not have t o  be a . y e a r .  Other 

DYNAMO spec i a l  func t ions  such a s  t h e  M I N ,  MA., SWITCH, COS (cos ine) ,  

SIN ( s ine ) ,  LOGN (natural  l og ) ,  NOISE, and PULSE func t ions  a r e  descr ibed i n  

DTSS 1975. 
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