




RED: THE RAILBELT ELECTRICITY DEfdANB f4ODEL 
SPEC Fx&IZopi REPORT 



-3- r ine 'di21udle V 141 dacumentatiav~ report ::overs the RED mcj<jel as dev~lopcd 
r $ 8  *a to;.. t o  i t s  use iil p ruduc i r iy  t h e  f i n a l  for.ecasts i . 0 ~  the  da$'jb~.lt Electr.ic 

Pawet* A1  t e  rnnt-i vtts Stiirly. During the cclurse of mai: i ng tile .forecas.t r; 1 ncl uded 
i n  i4oiiirnc-l 1 o"ii:rtis qeries of re~urlis, il: appeared Lo t i i e  Bat"cIle-Nol-thw& 
, i v p r  p5 3 ' * crl eV i- ;" 
..I.,L.i ' . "imt 1 ncludiny both ar! assumed increase i n  the sat l r ra t inns o f  

,,- /- rs3ident i a l  olectr icdl appliances anii a resid~ntial prjci, s a i l s i 4 t i v i t y  

cc ie f f i c ien t ,  as  reported 4n Chapter 5, double-count& t9e ef fec t  of 

ci lec tr l e i t  y pri ces c:l app'i i ance choi  rze. Coosequent 1 y, appl i ante sakura t ions 
~ e i - e  h e l d  constant  a t  1980 levels ta do the i n i t i a l  residentia*l forecast prior 
to price adjiislaeni-s; tihis \$as t h e n  rmdi i ied  by the Chapter 5 p r i c e  adjustment 
to iricorporate the ef fec t  o f  price on appliance ownership and t o  prodirce the 
r e s f  dent i  21 fsrccas-k inc"eube:d I n  Volume 1 I? 

Hat-te I ii:-idor"cipsest adv ises researchers u s i n g  the RED model t o  use the 
increasing saturations reported i n  Chapter 5 or the r e s t  d e n t i  a1 price 
e!;st,ic-it.ier,, bul: no"Lbatki, 



Thr: State of lil3ska commissioned Battelle i n v@s t . i ya te  pot ,ent ia!  
:j;r ;ltcg i cs for -cs I dcure 9 elecLr ic power deve iopmi i~ t  -in A l ~ s k a  3 Rnai i b e l t  region. 

.. ri::sul i s  !if t h e  s tudy w'l l l  he used by the OPf?ce o f  the Governlor to  
forrnlj18tc: r~c i imend~t ions  for e!ec?;r i e povler developrne~t i n  the P,aJ l be1 t .  

' -  
I hc? prirnary o b j e c t i v e  o f  the study i s  tri deve'lap and analyze several 

' r v 'Iurjy-ranye p i  airs fc~r electr  i c  eliergy developnrent 3n t h e  Kai lbell 
*, ri:gion (see V;j !urn@ i ) ,  Each plan i s  based on a rjerlcrsl cnerov %A& developmefit 

5Crateav ?,< representing Or mrc i f: ies Alaska may b~';i.,il t o  pursue, 
""r i h e  analyses cT t i l e  pli rns  w-i 11 produce fcrcsas'cs a f  electr$ic energy demand, 

zchetiu 1 es for- rieve lnp*ir;g yencratsion avrd conservat i nn  alterriat'l yes, @st imates  

01' the C O S ~  ~f poks%r, and discusssions o f  t h e  environmentai 3rd salcioeconomic 
, * rhar$ct~riutics fo r  each p l ~ n .  

Tic-is ri:pnu.t I 1 1  of a st-rie; of sevc-?ntrfen reports, l is tet i  below), 

presents tire stsuctare o f  the Railbelt Electric:!Ly Demdtind ( R E D )  rrlociei. T h i i  

n;odeli together w i t h  the &REEp ~ u d e l  (\d'olum~ X I  and an 6:xtcn;i ve d a t a  b d ~ e ,  

vla5 used ta produce eleclti-icity demand forecasts ( repofbted i n  Volume :) For 
"'* 

ihrr R&i ib i$ i  t ,  i itese demdrid forecasts provided the e lectr i c  p !an%, a lso  

!si*e~enLi.ri -in itc~*iunri~ i, 

\ j ;  1 1 - t- F Y  c* ~ p ; ~ ! . i  .a "d s A' 8 v.. S\i!siidr -- cjil:d i date  El e ~ ;  t r i c  Engyoi; [ el.i.jntj i o ~  ies  ? o r  
-&" -L,".."---&" -" *--." ---,** L *<*- 2 -*#"" -%.** *%.-wv*?-AAw+.*,~**... d d * * * , & * . . m , - * * d w - - e  "-A:?%f*w b-*.* ..a ," - " * ..~LL- -""".- *a6 * " 

ii ;Lj-$;&+*f> . ~ f ~ p ~ * j 4 : ~ ~ ; ~ f ) ~  $:-$f? Ra< l ~ j t c ~ ~ ~ <  g ~ l f - j j ~ f i  <]f' $Jaq;a:a 
,,-, . , , ..",,,, b a* , &- ICI .IemB*--l(r rr --*.,". 1 . * - . .W* , - * -es -d~~ . .  i * * " * l - ~ - . " ~ - . ~ C % . ~ ~ . . p ~  -ru. -*--w(--^ r---sl s .- -riu.-- r 
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! h ~ $  & ! a s k 3  P,nj l b ~ . : t  E j e t  t r j c  Caoper terr2atives Study 1s an electric 
pow" ppltJ;ann'lng si:c?tlg ftrr !he Stai;e of' Alaska, O f T i  cc~. o f  the Governor arid "ce 
r-5 * ~i;rernor ' s Po l i cy :!cv P.i ebv t.r~rinlfil*i t tee .  'd2g:in i rl Oc tolser 1980, and ex terld i rig i n  to  

s k 9 P 7 r g  r ,  1 fi*pi.i? ~,- ioc ,  ;.btc stlldy a i j j i f c t i v r r ;  are to fqrecnsd 4:he demand f o p  electric 
f:opier. ih raugl j  the *year 2010 f o r  the Ra'i i5elt  raegion of At a s k a  and to  est-imate 
.kbi e t i . ; p * p P  - r $ t + i P  + sac iorcnrinmi c ,  and envivnilmeilta'l ~ 0 5 t  s of a l l  opliclns ( inc  l u d i a ~  

c ~ n s e i ~ v a t i  on t ha t  corild be  i i s d  to supply this pciv~er. 

"T ( h i 5  dacii[i;i?nt, Vall~me i l l 1  ifi the series, desc:riises the Railbelt 
I:ii:ctricit,y Dc.mdnd mudel RED), d i i ch  i s  a par51;ial etrd-ul;e/ecclnonl6!tric 

P- i o t ~ , , ; ~ ~ l n g  . ". ,_ To"I* ss - model. RED has several llnique c a p i i b i l i t i e s :  a Mrjrte Gaplo 

:;-imula-i:sr f o r  ana lys is  of rjntcrtainty i n  key paraliteter values, a fuel price 
ad j u s t m r ? ~ t  inech a0 i sm  t ha t  ificnrr,nr~t;:?% the impact.; nf fuel p r i c e s  on d~?riiand, 

drid an explic ii: considertltior; o f  s u h s i d i z d  i rrvssxlicents i n  conr,er\!ation 
rl"p?aS{,;.r$:; , 

Voltimz. VI i i  Appendix, vd+"va.?h*-mm--7--#w--d bled ttlrrcidel User's Planual, descr ibes t~rjw the rmdel 
car? be cased 374 provides 3 description o f  the computer code derivecl Froin this 

-\ c u t b i t *  *- * s The f i ) y ~ ~ a s t ~  gjycjdoced Ijy RED fo r  the ~ t u < j , y  ape docuniglited in 
- "* 

j, jijiraf: V ,  Rit14\b&lt f ] i a c - k r * i f *  ,b. u4 lj,i h '- A I  kgr,latjves 'jatudy: E V ~ ~ ~ ~ ~ * i o n  ;if W a i l b e l t  
...a. M .. . A d * e + - . w A - 4 + "  I.."& d-. .#* --.. '.~":s w-_------*--- ------- -II------,*---.--*-- 

Eipc1;~ ic  Efiorcjy %+-" er.-s.-4 . * A  - , Plans. % 
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cone $iiriii . ,j .r(jn r 1 4 i ~ $  4 : of E1g~ lu ' i c i t y  per U n i t  
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"Fc2side:lt i (,d C ~ ? i t  2 1 : , ~ t \ t , i ~ ~ j  "4 

st-ISI r j e ~ ~  C t j t ! ~ ~ : < r y a x j  (>fj C 
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FIGURES 
-A&-* 

2.1. [nfor~?;t i . jg FIcjws i n  t h e  RED Model . 
- 

3.1 REDUncertaintyModuie * 'C (D 

4.1 RED Housing Module a UQ a9 0 

5 .I BED ResldcnCial Consumption t~fodule . 
6 ,1  RED Business Consumptian t4odule 8. 

1.1 RE3 Conservaticjn ivloduic . ij +A 

8.1 RED f4iscellaneous Module * D e 

9,' [?ED Peak Depfand Module ib d 

p, 1 " ; ~ ~ ~ ~ y  W$ - : : r  )?a , uf  the Rate Model s 



3 .% Parameters Generated by the Uncertainty Module e "i iX 

4~ s2 .+9 Average Hcrilseho i d  S ize  in Rai 1bel"cooaci Centers, 1980-2010 

4.3 tiumber or' i4f 1 i ta ry  b[ousrho Ids  Assunled 'to Res i d e  
on B$se i n  K;3it\Se B %  Load Cente~s a %l a a 41 a 

4.4 Prolrabi i i t y  of S i z t  o f  i ialrs~hold i n  Railheit Load Centers Te 4 

4Ji. Regiorlal Frt.cil;ency o f  #Ggeoi: Woijsehold Head 
Di v iiiid by thi: f La - M i  de Frequer;cy ib ir .? d (I a 

6 tiijusi i!g Uc?mand f qu3l.i ans: ParameLersg Expee ted 
\ialue, Range, anrj Vdriance 4 Lu @ 4 *I 

4,7 P,ssum.d Normal and Maxirnurii Vacancy Rates by 
t 04$ a iJidL. 05 i i ~ u ~ e  &% ij. i a B j * li St @ 

/ Tw  8 Assuined F i  ye-Y ear kfoinsi rig Rernovaf Rates i n  
Ra i "[ be 1 t Reg 3 on, 1980-2010 L . A ty 6 

5 .I, Inp i i t s  ~,iiid C)iitp~~ts o f  the KtU Ke..c,identia l !d"iodkle . a 

5.2 i'e;*cent 0.f H~uscilo]ds fjcyved by E]ec-%rjc U t i l j t j ~ r  j o  

Rai  lbes-li; L.oad Centers, 1980--%020 w Q 8 



&: 9 
2 i Mllri!et 5 a t ~ r ; i t i ~ ~ ~ s  0-f Large E lec t r i c  Appliances i n  

Wup 1 exes, Kh i i be It toad Centers, bY00-ZQ10 rn @ 

5 , i0 Market Satura*tians of Large Electric Appliances 
i n  Mi.ritifxlli l;, Homes, Railbelt l.clad Centtzrs, 19BU-ZU?O 

5 Prrcentige o f  Appl iancer U s i ~  Electricity nod 
Arcr;tye A n n u a l  Eief : t r ic i ty  Cossumption, 
Ttalliicit i.aad Centers, 1980 e3 C j  +? ,4 D 

5.1% Gr.i;wth Rdtes i n  E i e c t t - i c  ii,ppli ance Capac i t y  and i n i t i a l  
An;lriai Average !;:,risumptian for New Appliances e C 

3 &i.~eri'r. of  kppiiznces Remaining in Service Years 
/i,f e#er. Pur.chase, i t  Regi~fl  e d 4 

rjp*jj;e E j a ~ t i ~ . j ' S ; . * i ~ z e ~  irv v for  1 3 p j r 3 f 3 ~ ~  ,,a, Elec t r i c i ty  Consufilption 



-ir 

1 h~ Railkef t Elec t r i c i t y  Demand (RED forecasting nodal docurncznted j n 
t h i s  report i s  a p a r t i a i  end-use/econometric model, I n i t i a l  e s t i m a t e s  of 

tu iaef  resf dcmi; i a1 detnand are 4~:r-i ved by %ouecast;ng the n~rnber 0-f i;~ergy-usi ng 

( ~ Q V  j C p c -  -, and aggregating t he i r  potential electricity demand i n t o  preliminary 
-0- 

Y P ? ~ - ~ J : c ~  Forecasts. l ire rilodel then mod i f  i es  these prel { m i  nary f o recas ts ,  u s i n g  
econometric Fuel pr ice  e l a s t i c i i ; i e s ,  to develop f i n a l  f o r e c a ~ t ~  of t o t a l  

rgi2 i ri~i?f:i a1 energy fon~rinp t i  on. model t h ~ s  uses b o t h  'cechni ca'l krtowl edge 
05' end uses and econn:netrics t o  prndilce the resident? ial farecast. The 

i nc faas t~ " ia1  (basSc a:;d conmerc i a l / cjnverninent and sbppor t  sectors  are treated 
f , l ~ i * i l t t r i . y ,  h u t  s i ~ t c e  -1i"ctle information 'Cs available on end uses these 
6 i . , tors At- i n  A'i asita, pre! irnf nery de;::and i s  est imatec! on an aggregate(! b a s i s  
:-ati.ler t h a n  by d c t a i  1 ed end i lse. l.liscel l a n ~ o ~ s  demand i s  based on the de~nand 
of the o*ther tbtpze sector*$, 

r i t h ~ r  ;rnf3f,rtant feat t~res  o f  the ri!odel are a irieehaii isnl f o r  hand 1 r'ng 

uocertsinty i n  -,o:ne of thc mod21 p;li.amefers, a methoif for r.;:plirft'ly including 

qc,ve:-ri?ritt:-fit proyraais desjgned to subsidizf:  c o n s e r v a t i ~ n  and consrrrjier-installed 

ri i spc~r-sed eiiergy op i - ions ( i . e .  inicrrlhydro arld small w i  nd enev.gy sy:;tcmc,), anrl 
the ah4 l ity t o  Forecast peak electric demanrj by "load center, The model 
r ~ c o s n i z e -  three 1 sad centers: Anchorage afqd vie i i t y  ( i n c l i ~ d i n g  the  

I -  L i  t o  r f  , -  K P F ~ Q  inslala Fairsbankc and v i c i n i t y ,  

cs,+ifj [;I c n n j  1 3  cn-Ya i i l~iz .  1 t produces ;irrnual e,ieivgy and peak ilemand iorricas ts 
p y p p y  f i f t h  yea r  from 19!3f3 to 20'\0, 

a*> 

j :  f t i ie  i ~ o i i c !  i~scr rnrist :;tipply the rrioclel wipt 'v i  

pr :q i  ; , t i  ;pr;c ifii. c5st-imatr? OF t;o tir l nonn~i l * i t a ry  eirip?oyment iiritl to-kal pr,plrl at:icri 
f - , ~  ~ ~ ~ r ' C ~  u3. .,, f 0 r f - j ~  a c ; t  pw-i ori, A f eh ; b a i : t $ d  de i ab  1 p.?; [ so r ~ r - u  -i rc;d : 
c :oyp4:$":- of' t h t ?  :-a:je/r~;t - " ; p the * ;%&t [?~jde 

, i i ~ p - : ~ c ~ p  , t  A q j  w arjijji&i 9j;;rjy ratr, ; l ~ c i  tile Rnc;loragc Corr:;ume,- Pr 4 1 ljdr?;:, 3 i>f 

i b- r s  J. - vhr { t j h ; ~ ~  ~ p y ' i  ~ ) P o ~ ~ ~ c ~ ~  by dt/.ic ~ ~ j $ ~ f ~ ~ ~ j  ,, l.\' cf / y ~ ~ ~ ~ ~ v ~  ~ ~ ~ ~ ~ ~ ~ f 4 ~ ~ ~ e ~ ~  of 5cjcmiaj 

t:c:(%ti%li <. H<!s~?;I~*cE: V!&j3 ec:<jngmi?::- j c rii<rc!i:-l ; howctdpr, cnii j ~ i >  di!r* i ~ c i j  fu.oi:i 

A !h43 Q;qy- ;nii~;C 4 1 ~ ~  si!ppl.j es".iq;ates o f  prbicLis ff>r 935, [Jil, 





T h e  Zai'hzlt Electricity Demand (RED) Model i s  5 s i m u ' j a t j a ~  madeA/ 
il C dc5 i qneri %<I fnreca:?: an?\r!a l e iecdtricii:y cr?nsumpt i~n f o r  the r e s i  dfn i t i  a ] ,  

tc~iii!iierci a 1- i n& 5tv"  i 31 - B ' ~ o ~ B ~ ~ Y Y I I R ~ ~ ~ $ &  ant1 misee 1 1 angoris errd-cjse spctors, of 
a q f  The moriel a,!sr; takes i n t o  ifccolinr qovernmcfit. 

in?i.srvnni.'iori i n  the enerqv markets i n  Alaska and produces Forecast- of system 

aririlia 1 p l a k  deiiidnd. Ti-le farecasts  t3P consunlpt l~n by 5ector and sys.tem peak 

ri~rn;.,?{! are pror!l~rerl .i f i ve-yf+ilr steps f i 3 r  tilreq Ba i t b ~ i  l: 1 ofid cent,ers; 

I j ~ i : k ~ r i l g ~ ~  ;ind v i c i p i t  y ( inc l u d   in^ Anci'iol-a:~p, Matanlr sk$-Si~sitna 

Finro!~cjk a K f Pen; ~ s i j i  3) 

D F r ~ i i * i i ; ~ : i k ~  3iid v i c i n i t y  ( incluci- ing F;~i t~banks.-Nor. t i~ S t a r  Borough) 





V* P * - 
I nc- niofje'f pr.opi~cos ;jn n j~ tpu t  f j  of t r l  a { viilue.; for  c o n ~ ~ ~ m p ~  i on by 

,;pi.+ L t t  h r e  a.~btJ . y i t o m  nrak duaanc! by year anrl laad  center. Th is  fn-formai:$on can 
bc? the ARFEP f~riiini t o  p l a n  a,& disp.tch electrir .  generat4rr13 capac i t y  

f o u 9  c.ach h i d  c e f t t e ~  and  >year. Thi? P,RFEP model produces an ~ s k  ima5te of the  

r:ost .;f i ! i%ct : r icn i , t ;y ,  r i h j c h  $5 ccjnverted to ~ l p r . t r i c i t \ j  prices used i',o t h e  

E D  m o d  if the demand level changes by %ore t h a n  the RED model can Sc! 

-X  ' ;  f d l  -in tandcm 9 r i  t h  A R E E P ,  u s i n g  new pv.-ics sunti l consl:stency i s  achwieved, 
J*" ,onucrqence (con:i stency o r  near-equal i t y  o f  two successi ve demand forecasts 

i s  t i s u ~ ~ l l y  achieved i n  two t o  three passes, 

T h p  r~m?jindrr o f  t h i s  sectinn ~re;cnts b r i e f  d e ~ c r i p t " i o f l s  of each 
~ i o d u ' ~ e .  I)@tailer$: docijmqrjlatirjn of o f  the modules "i: scontajned i n  

Sections 3,0 through 9.0 o f  this report. 

l-lPICERwrA f NfV MODULE 
"we-*-*Br,>- c.P-&.-m"-r!As w w -  

The puranse o f  the Uncertainty Module i s  t o  randomly s e i e c t  values f o r  

i n d h i  dua l  tnodel parameters t ha t  are cons< dered sub jec t  t o  Fr~recasti ng 

unce.i*Z.a in"r.!f. ' he59 parameter's i nc Tilde the market satidrat i ens for major 
appliances i n  the residentia: sectokk; the price erasticity and cross-price 

e7as t f c iQ ies  of' dem8nd for e l e c t r i c i t y  i n  the residential and business sector; 
t h e  market pene t ra t ion  o f  consr:y.vaf.irjn and dispersed generating techn:~logies; 
the intgnsjtv of 2 lec t r i c i ty  t t s p  per square foo t  of f loor  Space f n  the 
b, f,ihsio~sr, s iectai-; 2nd  the  electric: system l oad  Factor:; For each laad cesr-ter, 

i hese  naraicietor.5 ar.e qt:ner.ii"ii.d ky a Mnnte C a r  i o  r o u t i n k ,  which uses 
i n f a r m a t i n n  on the d i s t r i b u t i c n  o f  each paremeter (such a: i t s  expected value 
;inti i+iiu?tje ) aitc/ f . h ~  coirlD!i rt?rs ' c, r'di.lda!l nurnkejer <jyiler.itor* t o  prgdinc@ - ~ ' r . c  of' 

- 
, ; f a  k - ; i ~ h  ~ 2 t  ijenpi-atefj i , ~ ~ r s a i f i i ~ t ~ p . ;  , s e ~ r ~ s e ~ r s  a "iri;rl, " By 

~ * q ; r ~ n j  g!j eaci i  ;iJc<;e;.;'i t ~ : i  tf* i a 1 r t t  gc:!;c?i*ated paraiileters tkteoiigh t!le y;lc,t o f  

r:;.~. ; i i c ~ & J f : ~ ; ~  ti,;. ;nr,de*/ i"i&~ t j  i f;%i-*ihi~t+ons oT . .rn:~r~;rl ~7ec;:r-ici'r.;4 t;ons~mpi: inn 

:int-! ppak ri*s-v%* t * 'ihe end r, 3: ntr; cr f' :( f t ; t  (4 .i tjtr t ye f' 1 qc  ti;^ urobah  1 2 
- * 

q 3; 1 , ; * i t  1 p !  1 ;  tqiv.;? t::c i p$c !  c j i *  

* * "  
r ~ $ ) ~ g i ~ ~ ~  i i j e  ;'* 





1 ; c i x ,  rflajf-jp " 8 c f  { J $ < ~ C :  1" ... !,f e l~+c t r i c iby ,  and 3 "r;ina'!l appliances" category t h a t  
enr:n:uii.j;i.;ses 3 large qraup of a,ther end uses ,  For a g i v e n  fopeca!;t of occupfed 
hotc.ii f i g ,  tbf? R e i G i  rie~.i?i;ial Consumption Module sFju.st adjus-ts  ul~ h o i n s i n g  t o  
net o u t  housinq units not served by an elec t r ic  utility f a r  each type. T t  
i:hrin f o r e c a s t s  "tie res ider~ t ia l  aopliance stock and ";he por t ion  usirig 

(? l tc%r- ic i tv ,  s t r a t i f i ed  by the type of dwelling and v in tage  of the  appliance. 
i\~p'l i ante ~f f i c  i oncy s tandards  and average 51 ec t j - i c  consump t i  on rates are 

r?palic.d to t h a t  port;io:i of the stock of each appliance @sing electricity, ikie 
a* f f'. p t3 f- 
. # + .  + %  $tack e l  ectrr G app 1 i anc;e i s  then mu1 t ip ' i  i ed by i ts  ctirre!;pandi ng 
crlnsumptinn rate to dev ive  a orel itqinary consumption forecast  for the 
~ ~ ~ i d ~ i ~ i i a l  :ectcir F i n a l l y ,  the Restdentfa!  Consumption Mndtlle receives 

exoqenous forecasts o f  residenti a1 fuel o i l ,  na tura l  g a s ,  and elcctric?ty 
prices, alonq w i t h  :ttria'i'b valbes o f  price  e l a s t i c i t i e s  and cress-price 

~7ast-i  c; t i es of cfernand froni the ijncertainty Mndu le, 11: ad j l r 5 . t ~  4i,he 
pre"! jnrinat-y ciinsumrjtion f oi 'ecast for b o t h  short- ant! l ung-run priice eFCec ts on 

2 9  9 

iip~jiiavice ti:? and firel :witching. The ~djustccf fortlcast . is passed t o  the 
C:f3r~isevlyaf,fo~ P F G ~  D e r ~ ~ 3 d  ~ ~ D ~ L ~ " I G s ,  

q[jS%gF$S @[jpjSUfdpT10pf MODULE 
-"">*' -"4i"+LY("YILPnrr,*-w. * ,*-a I .̂ a *+ *"&. &,.J* 

The Busirit.ss fzrlnsurnp tinrr Modr;le f ~ ~ e c g . i t s .  t h ~  r~nc, l~nipl ; inn of elrc , t r ic i ty  
h y  iodr! c ~ n t e r  i n  cc-mcrcia'i, snlail indus t r i a l ,  and g ~ v ~ ? r f i m ~ n ~ t  USES for each 
,** i o r f cas t  year (1980, 1985, , 1490, 1995, 2000, 2005, 20lOi, U i r e c t  promotion of 

canservation 9a this sector i s  covey*ed i n  the Canservatian F40di~f e ,  Beca~jsc 
-Wr i ise5 05 e!ecP.r-ici t y  i n  the corrs~iercial, 5i;ia':'i ind&qt.r i  a l  3 r d  governmeni: 
5pC;ou.s mor-2 (! j y p y . ; ~  au;d less known t)le residential i;ector, ,!:kt 
f 4 t r $ i f i i < 5 ~  !*r,n-.t-irnntliii M~ni-it~le fnreca-tr ,  eiectr-jcal ur,c on an aggregate b a s i s  

r*at i?cy kh2ri b y  pntj :ispa 





M l ";lEL&,APjEOBBBS Cr;"PjSI,fMPS"IQN M0DB.f t E  
Ix-".ixrr̂ -.(-a Ja---, raun- ~ r u n v ; r ~ h . - ~ ~ r ^ n i ^ % * ~ ~ ~ & m ~ ~ w ~ ~ ~ * ~  

.** s % Miscefianeot~s Ssnsumpti~n ?4odille Forecasts tnt,al miscellaneous 
const,rnp"cio foe rseood firecreati on! homes, vacant  houses, and othel* 

gr misccilsneous uzes such a: s t reeUlightfng.  I he mndule usel; t l i e  forecast of 

pr-sidential consumption (ailjtrsted for  conservatiorr impacts)  t o  pve t l i c t  

e ' ! ~ c I ~ . ? ~ . i l l . v  dnnlarid i r  st?l:c,rid komcrs and vacdnt  ) . io~. ; i  r;q url i t s ,  The :;up, of 

residential and business consumption i s  used t o  forecast  s t reet  1 ighting 
t/a L ,  a) 5 F i n a  11 y, a! 1 three are sur~rfied together to est; i rnatc  

m i s ce l I ane2i~ s c!ema rod, 



RE0 'S IlncerWLain?;y Mt~du l e  31 i ~ w s  the forecaster to i ncorporate  i ~ n c ~ r t a i  nty  

in key par'araeters of the RED Modep/ forecas- t ,  10 other words, the impact of 
n4"'$qq-7 ~ ~ ' 1 7  p-iramehe r~alues i s  reFlec"r.6 ciin the f o r e c a s t  values. 

Y RED a1 laws gzngrar o n  o f  key subsets of the f u ' j l  se t  of  parameters. I t  
i s  not i) i .~.ci: icsl t o  a l l o w  a l l  pa;3nieters to vary on 311 runs of the model, as 
t h e  t o t a  1 number c,f such parameter v a l u ~ s  r equ i r ed  for a. s ingle  pass t h r o u g h  

the ;mx!e'l i s  greater ' 0 For example, i f  the user wanted t o  generate 

50 values f31' every  i 7  .. :sin paraaif?r.@r, over 50,000 galues would i ~ * $ e  Lo be 

produced. bdhi'ie t h i ;  i s  w i t b i n  REDt$ c a p a b i i i t S i e s ,  the cost of  such an 
k*=. 3 i c i s e  wculd be very higkl,  There fore ,  discretcion i s  encouraged when us ing  

" 1- " ~ ~ i - 1 5  option. 

t(lE C FIAN 1 SM 
,- a - - d * - " + ~ , ' w  

A Moote Carlo routine uses the host computer's pseudo random number 
gerreratauG to 1;rans dte user-supp ii ft? 3nfarma";m an 3 parameter, sur:h as i t s  

expectefi vaiice, i t s  range, and i t s  subjectivr.: p r o b a b i l i t y  distribution, i n to  

rariiiti i i i ir i 6 i parGiiieter va  i iies . By idol ng repeated s imu 1 a t  i ons of the made I, 
u s i n g  sever3 1 such random"/y generated v a ? u ~ s  o f  the parameter, the nodel  w i l l  

y i e l d  p lcr . t r$c  f t y  c~n;ur i ;p t  ion f arst2casts i i iai; i nc~rporak :  each parameter ' 5  

~ i n c e r t a  ic5-<y, 
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f$c - nf2bq cons t rug tq j~g  

V = normal %$acancy rate (pdrameter j , 

1-f Che riet demand for ;i p;;rt i ca i ar f :ype of h o u ~ j  og i s  nega3;i ye, hOWai(er, 

the,! the vacancy ra te  for t h a t  t y p e  of l iatisif iy has t o  he ca lcu la ted :  





( 6 )  Based on assumption t h a t  averaye household size 
1 i r i ed r* l  y f a i l s  to the p re t l i c t ed  s ta tewPide  hoiiselioid 
sSze i n  201-0, 





TABLE 4+5. F'egional Frequency of Age of k4ou;ehold Wead 
-I CII..~~".."~YyXLI",-I 

Di v i by the S t a t e - U i  de Frequency 

Source: S i ~ p p i i e d  hy the institute 7-f S o c i a l  and Econamjc 
Ke:earch, Uniy~rsity o f  A laska ,  

c ~ u f ! ' l ~ i e f l t ~  reported by ISER. The range5 were calculated as the width of the 
95% confT i  donce i nterva i s ,  wher~eas the v a r  j ante was backed o u t  of the reparted 

f 5&a% i s f d  j cc *,# . 
*ae 

1 ah i e  4.7 present; the i is~um<i i i  normal arld niax-iinum vacancy rbates by t ype  
f q " Y ~ 3  

0 4  t~citjse. i J E ~  ( l io ids ia i th  ;ind biuskey 1980b) cier ived t he  ngrinal vacancy ra tes  
by \:.king the  terr-year U.5, avev*dijes :if vocaricy rates For owner and rer~ter  

r!ni t i. S i f ~ g l r i - f a m i  i y  and rncili iic? floi~ies ;:aye the owricr rat:?; m ~ i i  Cifanii"iy hoines 
rlzvri i:hii reiiter* pal;t-y anti c f1 -4~  ! P X C : S  4 ~ 1  the avf?rrcjf pf' ownel* ant i  renterg ratgs, 
For the rriex imum ilac3r:cy r ~ t c s ,  &nchnrirge m i d l  t i f  ami; y pa les  were ava i 1 ab l e ,  

'file ri. lationship between -tiii. nor:nal rates f o r  :!rui t i f  aini l y and d 11 other  types 
ij?11;~2<4 do lfe:siu bve t h e  nsax-iurtunr rafie5, 

ii~u;irtg ~lillriii [ j t j : i i l  y+;ltiij (-rt2bIc 4+,8 ;ire a F L ~ C  t i nn  0°F thct  i g ~  of' the 
i i ! 3~ i z " \  f ig  S ~ C J C %  and the demand f o r  h o i ~ s i n g .  ISER ;"nuti!! ti.~aL ai jprox irrrateVij/ one 
i;k>rcerli of ": ~,irc i10i: :; i ncj i tocic was riitrioved be:wt?en 1975 and 1980 i n  ail rho rag^ 

drld Fdliei3l:ii!(i~ ( i i ~ i c l i ; i ! i i i ; l ~  aijii iiur;key j.98C)b). / i s  ihc !  ~ x i s " c i r ! g  s%r;<i; 3"j; : ;<, the 
C y - i i  d~.~u i l ie i j  i ( . j  (.,y~pj t!jriar.d: the i,J,i. qvev.age, w i l  ic:h h~: ;  bectn 

(?.;I ijii,;l;c;tj to  bekwci;r~ 2 4% pe!- fov.?ca:t r3~r-i tic[ ( 5 yedr:, j 





-" s l I I I a . I L I - I " ^ i ~ ~ * ~ m - ~ X M & a I . - ^ Y U C I ~ n #  

( a )  imputed by lSEK From Bi~reau o f  
the L-nsus (198Oa). 

5 ." 
( h i  impr4t.d by  iSER froii~ knckioraqe 

Rea* 1 E s t a t k  Res~;irch Gomm i t  tee 
( 1 9 7 9 )  * 
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Next, 4;he model calculatfs the number 0-f additions t o  the stock i n  the 

c i u  ture, f i s s ~ r n i n g  demand i s  f u l l y  met, the number o f  new a p p l i  ances 
i n  period t i s  f ound  by calculating the stock of appliances surviving from a l l  

previous periods and subtracting t h f s  sk~rviving stock from a p ~ l i  anct demand: 

where 

Id& - r~uciber o f  new appliances 

ASiok - i n i t i a l  stack of appliances (1980) 

dl' = vintage spec-if i c  scrap ra te  i n  per iod  t ;  for vintage rt~ 
- t:k 

Ip9rameter) I m  = 1, 2, 3, ..., 7% 
E i j oa t i f i n  5.3 car! be r$~;irri;nged $0 i ; i ~ a l  t l i i?  $i:oci/, equals "Lhc. tiemav~rl: 

L , O 
AD,,,# = x (1 - o, ) + f$Aimi: " 1 '  * d " )  

i *. I\ J?"*, ~k Lk 

- 9  2 B i f i r .  FuSurc: aop1-i anr:e stock, cn~r r . - ro :*~ ,  bc --kr.dt if! c?d by v i  ntaye, Next, 
the rmdfii ca?culiites the  i n i d t i  31 stock of eicctr  j{:it y - r , ~ f i s i ~ n f j  ~ C J  ;ijlp*i i afit;(?.; by 

f i l ~ t !  l S i p  i y i n r ~  t'ne nurnb:?r o f  a o p l i  antes ii.: each \i intage by the percentage i js inr l  
p l p y j " p j C ; t  ',.a - "4 a . y ;  



Ei3A .- adn' i t?ons to .lectrir_ appl iance stcck 
~ 1 3 ~  ,,, 3 ttetaj e lec t r ic  appliance staci4. 

'The Res i dent i .i I Consump t i  on iVicrdu l e next ca l cu l  ate3 the average a n ~ u a l  

e l  ectr  i c  ity consumption o f  e3ch maior. app 1 i ante. 0 f f f e r e n t  vr'ntagels of 
app! arlces use different amfi t i i ! l$  of &iect-.ricft,y, so the average c~njsumpul:o,l 

&&i: reylect Lhe v i n t a g e  compositicw: of 'ihe stoc! : .  iuvthermor@, iridus.try 

energy chFficiency i-. tdndards i ; ~ r  a007 i antes cou Id  change .in fu tu re  years, The 

Fb"ir?ri. v i n t a g e  snet : i f i c  c0ni;umptinn rate car1 be derived by auitiplving t he  

criruen'c i ? ' ! R O )  consrirnption rate by a growth -factor and 8djusi:inr) Fol* any 

changes -in rf*?iciency s tandards .  By wf2iqhting these f i gu res  ky the proportion 
of' the stock they represent, t he  average consi~mption o f  each appliance type i n  

a f o r e c a s t  year i s  derived: 

+ f k average consumotian of ; jppii  aot:#e k i n  period t 
d * ,  



= r a t e  o f  a p p l  j ante k cnnsc;npl"o ((parameter') 

' V 1  -* 
f,:9 ~ : ~ r ' ~ 5 E E k ~ * % p 2 ~ * 1 f 3 { 1  s i a ~ d a r d s  taraet consurnptiori reductjor; 

( 5 f j  1 

:- i ni. ! 1 y, *:" pv&im; nary coni;unpt+:~n f o r  each major a p p l  f anct. cart be 

c ~ ' i r . i i ' l ~ t w j  by l i i d ] ~ j i j ~ y i r l q  the s - k ~ c k  each appliance by itr, ca?cu"fater( 

;$yeT-'+Qe ~ $ " 3 n ~ ~ n j ~ j " t : f j f l ;  

T h e  Res, i d e n t i  21 P4nci:~ i~ :nakes no d i s i n c t i o n  among the varicius types of 

;~pp'l i ance5 i r ~  the srnai i aop ii ance category* The requiremen"c f - ~ o  these on i t s  

arc! simp1 i the or-osliict nP the n~mber* of households i n  the region, the i n i t $ a l  

!evr.i, 3rd a q r ~ b i t h  f;icbsr i n  consumptiofl ntjei- t jme: 

,/---* 

COP4S 3 ++ w - 2, HWS .,., x + jRCGitsa x t x l  
1" $4 -rY Tv r c, 



3 ~ " ; p p  c r e f i e c " t s  main'iy ths pl-lysicai characterfst;ics of t i . 1 ~  s~tocic 0-f l t  
* " 

t?!E?~:tT'l C;i 1 d r i p ? ?  anteS. Conrumers, however, car, rgspond dramati ca'] ley 

changes in the prices of e l e c t r i c i t y  and  aiternatjve f ue ls .  The ~ 2 4 ~ -  and 
* *A ,  

..i oi ;s - -~?ice  i'? a s t i c  t ' i ies of derfiand measure t h e  resp~nsiveness of consumers t o  
~ ' V ~ C E  chtinqes. Spc?cif ical ly ,  the  o\@$n-price e l a - , l $ c j t y  of dernagd f s  the r a t j a  
of' t h ~  percen*tage o f  change i n  the quantity t a k e n  of a g i ~ o d  t o  the percentage 

O? change iu .1  t h e  pi . fce of the good re la t ive  t o  the prices other gocds, If 
%i?h i a ' c i o  7 %  jess thai r  -1 (for ex3rnpi@, -2), thc;n t he  demand f o r  the good i s  

s a i d  t o  be e l a s t i c ,  In this case, consufEers are f a i r l y  responsive t o  price,  
as t h e y  reduce the amount they purchase by more t h a n  the relative increase i n  

price i n  percentage terms), Sjrt1!!4rly, the cfem;lntf .is s a i d  i;o be inelastic if 
the elasticity i s  between -1 drfd zero, 'in ~ l r i c h  case tlla charjge i n  q u a n t i t y  i s  

less than the relative chanqe i n  price f a g a i n  i n  percentage terms I n  srmplc. 

terms, the ovin-pri ce elasticity measgjres the responsiv@ness of con;~jmpticn of 

a qood t t ~  changes i n  the price of the  good. 

"PC 

rile ctemdnci f a r  e l e c t r i c i t y  i s  a l s o  a f l ~ n c t i o n  o f  the prices of: 
T- 4lternative F u e l s ,   he --- cross-price elasticity of electricity measures the 

responsiveness o f  t i l e  quanuity oF e l e c t r i c i t y  taken v ~ i t h  respect to change i n  

the prSce of t-=+lrru.-srk.+-.a.irrxvH,- another fuel.  I n  other words, the cross-price elssticity 
p~-c.d ic t r  t he  pe~centaqe change i n  the cjuanti ty o f  e t c c t r i c i t y  taken f o r  a 
one-percentage change i n  the  relative price o f  an a l t e r n a t i v e  f u e l .  

If the -u.r,s;s-prke eSiast ic? i ;y  is positive, t h e n  the -fuels arc s a i d  %a be 
~ u b s ~ i j ~ u - ~ ~ s ,  A$ ;i:qg ~ y * j r p  'LJ a of another fuel rjses, the q u a n t i t y  taken o f  

a! e c . t r * j r i t y  rises, For eza:npic, na tura l  gas arid el ectr  i c i l y  are s?tbsl;i tiites, 
- P 

i f  yr* ic t  93% pist?: erlcjugi? relative to  t he  price of p l ~ ~ , t r i c i l y ,  t h e n  

sfjrf;e ~ ~ ! : ~ J ~ ~ ~  qas  -usk:,m;iri will  s n i k h  htcl e lec t r i c i ty ,  i f  the  cross-*prir.: 
~ i s q  % .i r ncrjaf;i y e ,  fuel;  5v.e ~~$ipIi!!ilt.ri CI;, and ii:creca:cr i i i  the price 

rile ;i'[r;errlate f i lgl  w j  cairse refjc;cf;fnns i t ?  ti?@ ~ % o \ j n i  o t  the e ! e c t r i c i A  KY 

($;>t* i z  t.i&ert * 

5 " u is i. ; nqo 8 ;  s h  [ipil;:pg-n ; h ~ ~ * " t - r v n  and m;nn<jB-uijn I*C'Tf]Q7SPC: ) r f ~  pl'i C E  

p ~ ~ ; %  i i j * jpe l i l  or- i.he jfii;fiprj i 3 i p  ful:?~ re, cclns:~n;err. cannot te i *  

i;iig,j3- {$*;;jgQ ;I;; fl1aEsh ;15 g-jqf3)- l[]~qcv p{?l*j{>{is cjf t-ir!l+!,$ 5i!*!cE! f';fc 5tm:k f>F 
* * I  * 

, p i  t i  I 
{j\b/t2fs tv j  j ~ r j g q y  pt*ly*j'~c[ ~f t j f g ~ ?  4:h~:y  ~ 3 ~ 1  ? m ~ : ! p l t 3 ~ ~ ~ :  f i : l ~ \ ~ ~ i j ~ ~  



r f' ~ i i c :  ii* ;l i j ; ;k  1 t i )  iietf it:@$ t h a t  use= less e 1 eetr  i c  i ty, rlr pe;haps [ J ~ E  an<jCkjer 

1 ?=,s,;lrj feC;e, 7 f i g r * q f ~ r e * a  1 '  

iiidic I n q  the di: t i  fir L i  ari between thb? shor t  -rl~fi anti the 

rhe d.t i it i e.; 9eneriati.d i n R[:D are aged over  the forecast  p e r i o d  f r o m  

, , -  t h e i r  1 ~ n ~ ~ - ~ ~ $ ~  ~ a l k l f + ~ ,  thus e x p i r ' c i t ] b ; f  modeling C O G -  

i .  % c l w ~ ~  i r i q  the p a t  terin c ~ f  ;~;ie i rr the short run and fue! skqitch i n g  i n  t h e  

7 ovitr riin, 'rhc i lnc~r ta ' i  nt y Module cjencrati.; hotf.1 the. slbort.-run and 1 o n y  - r u n  
v i ~ l i ~ e s  t he  f ! l : l s t i c i t i ~ . ;  For : pec i f i c  t r i a l s ,  Since RED prodl jces a f o r e c a s t  

o n l y  evi.rVv f i v e  ye~n-r.1 iii the current stijciy, tht? t r a n s i t i o n  from the  short-run 
to " i < i ~ ~ f - - r i r ~  v a l j i ~  i s  rvati~er a b n j p t .  5i,qr if i c a l l ~ ,  the e y 3 n s i t i o f i  tjrne 1s 
asst~rned /30 he seven years, If a price chan!lf? or:curs i n  the  f ' j p ; t  f o r e c a s t  
va@?ir, ir: tlsp rii2xt fc:r@:a:t period the e l a s t i c i t y  i s  517 r ~ f  the  \say fyajn the 
s !?~w"i - r%n v - i ~  1 QP, 

9 E$f:oN - R E S ~ ~ R E .  x 0Pfiit x CP& 
1 t; l d i Q 



RF';COM 1 c ~ n s t ~ f f l p t i o n  nf g l e c t r f c i t \ f  i n  residential sector J 

OPA - ~ ~ d f i - p r  4 ce ad jsstment 

CPA - cross-price adjustment 
P - price 
1 own-uyjce  elasticity 

5R .- P ; G ? ~ ~ Q ~ Q S  sk j0yt - .~ i jn  y a j u e  

LR = denate5 long-run valije 

CE 2. iruss-pv i c e  e ' l a s t i c i t y  

O - i ndex  denoting o i l  

G - i n d e x  denoting gas 
r - i gdex  defiof:lny electpicity, 

RESCOFi i q  tkie p~ed- ic ted  electricity consumptAion i n  the residential sector 
T t before adjustments f o r  scU~bs id ized  conserration, t 0- is Fi gore i s  passed t o  the 

p e a k  Dc:rnand arid Cons@.rual:i 0i.e Modtjles, 

TI&Rflj4E"P"E{? 
.***---4v-,2-&*-- 

The percentaqe of' ho:rseholds served by an electr ic  utility (Table 5.2 

iniport'anl ps:;3inet~r. I YCR has cstiniatod t h a t  o n l , ~  91% acid 71% o f  the 
i.ir.cl4p-i ! : f j  iinkj.;i ~ c j  i n  Fairbanks 2nd G l  erial'i en- J a l c l ~  weye cnnljec ted l:o ;an 

~ I c c t r i c  iii i i t y  !&old.;mi"ili and iiu;i.,t--y L g R O b ) .  31~2 t o  the h i g l i  emphasis the 

tatate 1-qi~;'iature 3 r d  goliernijr have placed on cilergy, i:tje ~xtension of 
pC f v  i p3*$ 

* r d r r  r c r . v i c ~  to g"11 wi .~~ .  w c ~ i d  l ike  service 1: h i g h l y  probab le ,  
*+ 4 P n e f t . f a ~ . @ ,  ~ " ~ ~ ~ : ~ ~ : r j c a ~  se.rvjce5 2y.e aisuroed be extended t o  the entire stock 

9.T i i o i ~ ;  i ny l;i ! i : ~  f'+j irkhailks l i ld G l  c.nris 11 cri 1 ~ a d  centers by 1995. 
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i s  th8zi j:  i.;~ mart3 k k ~ n  absrs?; 9""" Jh of single-family homes, mobile homcs, and 

' j pier.. haye dyjers because of a* j a f ' i ab i l i t . y  0.i' lalandromats 3 rd  
6 . 1  

b~r :a ; i  cq 0: 'hq~ rnofrj t a k  tip Jjy was her-rpi +yf carphi n a - c ~  00s 1 n sma "1 1 hijusi ng 
.nljleffarni'iy units ,  g e f i c t y a t i ~ n  js assumed t o  be m~jch slolder 

bcsarise ilf the soact? problem. ; inc~% washers and driers are ncf& installed i n  

pair:; i a  mast new irouc,?'ng, market saturations for  driers which ape now a b a ~ j t  
P%& " 

L A  be 10% 'c!:r)se For  t ~ i j s b e r s  i n  most areas) w i  l i  appr%oaeh t h a t  for @ashers as 
o l d  btu~gs-lng S"LOC~ is repiaceci, In general, the lag~er the e x i s t i n g  saturation, 
the greater i s  the uncertainty ioncernirr 24 <ts  rut t~re growth rate.  The 

ilncer"caity i s  re f lec ted  i n  wider ranges used i n  Table 5 , 7  f o r  multifamily 

clothes drj@**s, 

The 9 3 t t p ' I  I s-fiinrthwcs t end-use earvey  i nd jcated that between 96 and 100% 
p* f t "  $'!'I ,loaseh~!ds sorveye;j had a rangr? a v ~ i ?  i a b l e ,  Tile dil'ferenee between 36 
and 100% may be caused b y  the substitution o f  ho t  plates and broiler oven$ 

i for wt? i ch cst;m;l.tr?c! :*iationasf c a t u r a t  i c;n i n  2979 was about  26%) and microwave 
osjens l f n r  whit:;h the estinaled natjnna] 1479 sa%ura[;jon was 1 Therefore, 
100% o f  a l l  units curvefit ly ere assumed "b haall cooking facilities aval lab'le 

1935, ~ h b  i 3 percentage ho i d s  4 h r o u g h o ~ t  the period. 
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+,li .  I %>,c-. c I .$,i:i ;!;G 1 4  ; rc j rn  + y i 1:5, ~:- je  pe:9+ct9t)t OF ';cl:urat i on shnu  1 d 

f G d , ; l s f  w v  * -  i f !  v p f f J f i  i k  i t * s ~ y t ;  b j  + p ~ ~ q - ~  " Q  {,enafitc, " ntJeh u n i t s  teyrd t~ &:I i71a~e 

, - ,ri':f \'r%i~i,Ji;.iy itt:>.; i : i ~ 3 [ ~ 9 < 1  !fi fiia$%;in nt-~ntii?g, f?'skling, an($ 

i J t i f  i"iit+j0 mui < .? !a;% + i:rjirqecjuent i y, they wou 1 d h i ~ l j ~ ?  less 
tb~fcf4e::!ld,  ~ a f i t b j  ~ n j k s  tend to i je  srfcailer, Consiiquen'r.l~y./, 

" & 

~ - ~ f i ~ /  t.1 i ; i o s i  i a2te r.i;ntcd cofj&q$erc 1 a ]  ~ n l a - ~ t o ~ a g e  i ~ c k e ~  $pace 
I " ,,4f*ce I a~ i ng ';oa;e i r, diio l exec, and nu 1 "r i ram 1 i y 

i i ; t r d - a i p k d i n i : ~  i'; i i l i j y l i i  q i i i t ~  broa+d,  s;i:ice af~arket 



C '  
i 1 $-i!JrfS arc 1 $boys  ti.1~ 73% rnporeed *For the U .  S. j n 1979 $ 0  f-kje 1980 
'Zt3t i s t j c a ]  j l b ~ t ~ 3 ~ t  (BLlrL?aG of C ~ ~ ~ S G S  1980b) * IIC 3'1 SO _*D*YCX/__la iU*_./. I*s _I___C__i. I1_I_XI_U_ represents about 10 t o  

"'Pt - 13 P c Y c ~ Q ~ ~ ~ c ; .  paintrg g ~ ~ ~ i ; h  ~ j n l . : ~ :  lay0 C ~ ~ S U S ~  ~ Q Q  rate 0-f s a l ; u r a t i ~ n  
7 f -  ,r ?"* * , @ #;> ; : ~ ~ $ f : i h ,  d i d  nct s!cm down appiecii;i-riy i n  the 1970s ca;~p;ared t o  tipf? 1960s; 
 fir ~ 3 a . b  r . v 2  ' 
r q  ir. 4 i i e r t ~ I y ~  ~ r a r k ~ . t  sa t  rsrat i or zay ktavc not  jceL approached i t s  ma,cjmum, For 
f o r e ~ a i - t i f l y  thi? m; ;.imuril penetrai;i on ir, assumed to  be gjg, D i  fcfcmnt types of 
h o i i c - i ~ y  rc-lacil t h i -  maxlmam at different rates, 1~ i jart jcular ,  s j n ~ : ~  
single-family homes ac2 ::a! re8ci)i 85 t o  satiira&dd, they reach 9576 s*{nwly, 
a c h i e r i r ~ g  'this 1 ~ v e l  by the year EQorJ. Sor~e mau.ketr; are closer t o  b e i n g  
cvmp?ete"iy saturab~d.  Even a t  7 0 ~ 4  rates of growth tl-iey reach 95% !;[j~rewhal; 

e a r i f f i - ,  i n  n 3  case i s  c'ii~the5-washer s i t t u r a t i ~ n  allowed 1 : ~  be be'iow t h a t  f o r  
* c i  O ~ I I C ~  d d  ers . i he Ba";e'/ 1 e-Noei.r%q~:;t survey genera 11 y found that; wasner 

s a t u r a t i o n  was one t o  two percentage p o i n t s  higher t h a n  t h a t  f o r  dryers. 

&!,are t h i s  ~43s the casf: {e,g , ,  duplexes i n  Fa2*- 1 1  banks)  t h ~  dif*ffzr+ci?ce 
apjpearas to Itave occ!drrad ht.r:i!rsft af the ;ma1 1 fiijmber of haljr~eholds i n  the 

"'D 
t:ik tc?gury. I ne innrket sa%ura"c 'ions fur v~d2shers and d r l  em yradiati'i lp convor+qe, 
since they a r g  now usua l ly  installed 10 p a i r s ,  MulLjf~njly sat;ui.af;jon of 

w;;silct-; rjod {jr i .g the s l  n54tae* .,,t, rcachir-cg '115% by 2010 i n  Fair!:a~;ir.c, a;;d 

G eijngA j 1 ere -.Val tjez. 

% ug 1 fqode 29 T 3 t*q 
. * *" <, , , , *. , .,-- .",'. ,*.?, L 2 --.+* 

"I* - 1  ihe fuf i-ifimfjc r;pl i t s  presented i n  Table 5. L L  %ere a l s o  dsi-iveci f!*om the 

83.t i e  1 j e--&oy+;hwert eri~j.-ij se .;~irvey. These pau.meter.r, are ssian:eL: $0 rtyr,a j T? 
f i x e d  ~ i - ~ ~ ~ r  'hc foreca;t p ~ r j o d ,  the c r o s s - . r ~ i c e  t+' ~ j a s t i c i i y  &djuc,tmen? 

i la:id!@s Fuel swilchinq. S~?ve-al adjusbtments hav?  haen marip t r ,  the 
r q  

i ; i~~- j f ia  ; i~ll-l[,ldez ciup'[cjx sod mi;] f3j1ji Iy s l ~ l j e s  because the lhgu.iber 

p ~ ; p ~ ~ d c r i ~ ~  i LilL.se c3teyop i e.; 1 i i ~ i  t ~ d .  

f s  i,if-!skjaja3,t+ ;.. of L: It.k.,.; - r e . r r &  j c j t y ,jt:ri kjrj it 
-*+,. ***,-.-- .. S.**<-& *-r :LC'. ,*, .,-.*-,- ..,- -.&-,-*,--* ",.. .,>* ' &"-"A"* ...o----A+*-- 

a%i<$raqe i 1 owak"r;iil)i;r cunsi;rc;nii4f 05 f f  qu?@$ si.*@ pg ifii3r- i ! v r;f$ on thg; 
t" :.fifjbie2ik sf k ~ ~ ; ~ s r c ; f ~  f ~ - f ; ~ i t : i i . ~ ~ ' s  ., *e f i n d i n q ~  the subjecl: ( i " i ' ! ! '  59791.. 8~lot;i ';: z? 

ktTj<:"*f t-pg4$[Ii;~~<. 4 3  r ,,? 4 - f - * f f  E 1Jf  3;; 9 #~>t- 'bl  *+ti" %# ~ ] & ~ ~ \ f $ ~ ( ~ f ~ ~ f * b  
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ijr,&qt? d a t a  t,rrirjuced the e a t b l l  e-Narl:kwggt end-use stdrvey and Nationa 1 

Qc-;zn i c  ailtj nmtmospherj c Admi 0 j s t ~ i ; t i  on (MOM) data. an normal mi n inum 
i:eir;p~rabures ( ~ Q b h  1979) ; 3)  laOD kblhlyear 'I i ghl ing.  The revised 

f i r ,% ifnates for  i j ' !  ;,ck heaters; are as f a  11 ow$: Anchorage, 459 %Wh/y ear/cur,tomc!r; 

Fdi rbanks ,  1127 kWh/year/customer; GI ennal Ten-Valdez 390 kWh/year/customer, 
R 5derar sf t i - 1 ~ 5  rr-5~1 tc, weye broadly cons isterri: w i t h  ISERLs fi gures, ISEK's ta ta ' i s  

were used ( G i i l d ~ n i - i t h  and /+uskey :98Ob\i, 

S akft row - $,I zz i .; 
" - * " i - " ~ d " r * w ~ . ~ , * - ~ l ~ ~ ~ ~  

-, 
i l ~ e  au tliors informally contacted several suppi i ers o f  saunas, jacuzz " i s ,  

m d  hot tubs and were t o l d  t h a t  ;;;,P cnnsuriiption oaf' thcse devices ranged from 

'll~0 t o  3(?(10 aiinui?l'iy, / I  f igure of 3i;Q k & l t ~  annually was used For the 
ex ist:.inq ~ t r ~ c k  !whicii probably containc, sevarai  bathbiib wh.ir'lpr;ul s)  and about 
1*30!1 kWh (Hunt and Jurewitz iCIB1) for  additions t a  the stock. 

the ISER nurribcr was cblc~sen because i t  i s  consistent lrii'th estimates by 

Merchand i ~ i  ng \leek 11973) anel because el  ecericity consumpti on - fa r  

ref~igeration should  be lower i n  Alaska due t o  t h e  1aaler ambient a i r  
temperature. 

Frl?@xqrs 
----*& 

this f iqure shn~dired 1 i t " r le  variation between Merchandising Week, MRIl and 
14Ei(, rite M i c i  f iqure gas choscn. 

' T h l ~  ficju?'c? $5 the niean of M e  E d j s o ~  Electr$c l n c ; k j t i r t c  yej,oyted by ~ 2 1  
afjjij MqI QUY"~:~, 
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:jrj! -*r,ii"ti * ii ,# f"'j " .:? 
* -" * d* -- - * * - ,,-, ". -<- -- .. ., * ' mm- 

- * 
" ; :  (. 1 .,. - tll:j r~e;*~;ei: t a q ~  o f  epp 1 3  agces ' remaj~j r?g t f 0recai;ts 

: . ,  , , , * ~ ~ i ; : c i ~  r ins*y-e5 ; j e r j ~ ~ d  by { S E g :  
P -+ 

'-;,31,1 ;;ns:l ' c ,in!< 7 q7":! *. ~1 4 f i 3 :*qf; / i ,a '-[ ~i 1 s i -~f i r i t  %a v z  ra tes f r jp  ~ l j ~ m  ~ ; ~ ~ j ~  jf; 5 g f i e~?  I 

" - 
i~ ".;adto;f ; $ # J ' ,  * " i r c  ; t:r<,,:< -1 - r , sip c ~ n d i t i ( l n c ! r s  '~(2% f i  i r l y  

$ / ) * !  s ; 5 f ~ J 8 ~ t ~ ~ j f q 2 ~ 1 2 z s j  b;tf ; 4 s ; p p c i i ~  i , t : 5 t r j p L + e ;  . I ,  ,on. 7~ s k d b s t i t i j l i n q  differinq 
6 s c  " 1 ;  e * # u Z a + , ~ r ;  / Cf3,$7 ' 'J y f j  7 t , * a  F W  

. ' < " I  . ,  2 ?:,I:snjt i t ie apj 7 j d,iceq, ! i E ? ,  ~ . j & ? t j  b i ' i ~  rBt:$cj l t~ 
j "  e q 4 ?  * Vi 4 - i 7 * ;  

, % ,- .:+;I +:; r ' , I $  j ; i d  j jcU:? is RED a 5 , i ; ~ m ~ ~  T i ? @  
- 3 

z,j~-;;,i:: Zi*.,;" 'qp l i d i j [ . i  . ~ : ~ " r ; J ~ r B ~ ~ r : : z  $3 fJtJtkte$ ,"if"d~i>i.:"**-"r 
9 . i  % - - -> * 

- * 3 f ;  4 - b 1  % , f a <  "*q, * -+ 
{.?,i P _ v * 3 B , t n t . i a i  iloduie &re the price 

A - $2 " "l;; " ; 1 .*" P 

t . , . + a  4 
j bc.  :earsa i d +  b-'.: o f  ~ l a s t f c i t i e s  were o icked  t n  

A?* .;,14; i 72;  i-!,, l a c  l ( i y 5 ;  P.raadai 3, i:bjprn @ , + * a  kga{ ! 1 

; i;.!?<$- iLj78; Qf{i 1?7Ta, 1977b). 
:P$,. 1 1 3 5 ~ ~ ~ a f l W ~ r  b . 3d3d:d- id  -7 1 - ' + - j ~ $  t I C y p  i f S F  r tee' $;@vddyq;j.; t/l[: ~r:e + .  1 a s i  j c range 3. 

. ".: i a - y s ? - . - y t  - r'c.1. 2 4 "  ,  pa e -v *.. f;til;' frtr* + k -  i . w * ' * * ~ r r * L  3 ~ * 6 * 3  to ~ { i t c f ?  f t i i ? I $  j n  

Yi 
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The Bi~siness Cnnsumption Module uses a forecast o f  the stock o"i1oor 
a a I T  f the ~ i : o r k  i l z F  capital equipment) t o  predict the  level o f  

business eicctr<city consumption. She p red i c ted  consumption nf  electricity i s  

t!-ien ad* jus t ed  far  price imljacts $0 yield the pr i ce-aci4jus"cd dfor$$cast o f  
h!ls iness  ~ i e c t r j c i t y  sales, 
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The ozr;-anie%ers tj:;ed t o  For-ecast the f-loqr* space staf:k Her? ejr$:racied frorr; 

work i n  proqress st  6atte.I ic-!jorthwest f o r  the Bannevi 1 ic Powey 
Atiini nis'iriitirtn. 7 t a  l o f f  anti &darn-, have dsv~ iu l~ed  a theoretical arrd emp i r i c a l  

" r i r n r ~ l 3 S f f i n  For cije de.m$nd ant-  s l ~ p f ~ i y  o f  f loo r  space. (3) Usi nq  three-stage 
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'!;qesc pr;raiaet~rs kfepe est i inated wiwkh regression analysis. iJsirig 
R,, : i:2toi- ical ++ t ;dn regional irlcomf and popuiaiion, t i t 2  GNP price d e f l a t o r ,  and 

wr..ssury 11 ra tes ,  a h is t ;o r lca l  backcast of the stock ui *floor space i n  each 
l:~ad cerrtt;~ was .:ber;ined l~sirig the supply equaCtion plhesented j n  Equation 5 , J .  

d* . il.ien, using h i s t o i ' i c a i  12rgcs and anal1 cof~gfiercial consumption, the  foilowjng 
ir,cgression equations were ei;tirnaked: 

CON = historical busii.iess section consump"cinn ( ~ k f h )  
BETA z i n t e r ~ e p t  

gaET& - regression c o e f f i c i e n t  

,STOCK, - estirnacizd stock of: =f!i/or ~ p d ~ e ,  hundreds of square fee t  
i: - stozhi;sl-.*ic error term7 * 

Tr-bale 6 2  prcse:nts the results af the regression auialysis. The  
parameters flUEyTi! can be al'lawec to vary y t f t h - j n  a norinal distrjbutjn~, 

tuuitcal<<+:;.d a!: t i le  95% ~ c ! ~ f  1 dsn<:z i nter*ya!s 



TAULE 6.3. Business Ca~s~! !npt ion Equation Results 
P - - . w " - - - * "  
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Government re$$ d e n t i  conservati on programs pr +j "ly reduce the 
~?"i:'c-tf p u r c h a - , ~  p r i  c.e of coni;erfja'r, i an to  the consumer, Therefore, 
ghgr TfyaV 
..f~!~i ,:irP ~ e q ? ~ $ ~ $ t s  e s t i m a t e  of cansumer purchase and 4 nr;ta 11 on 

~ ~ 5 - p ~  f 5 Y  each opt! on w i t h  and without  government subsidizstian. The 
tilturat*iotl ~ l - '  each %c;t:hnoiarly w j s t h  aild wi thou t  s u b s f d f z a t f ~ n  i s  cai"[ cula ted  and 
i s  written t o  the output d a t a  f i l e ,  

For the bus4 r ~ e s ~  sector, COFiSER reqcje$ls the  potenti a]  proporbtion of 
pi-ed \ C ~ E C ~  ' ~ c t r i c i t y  use that mjght be saved t h r o u g h  conservaej~r!, 
estimated . . i r t i a n  of thsse p o l ~ r , t f a f  con.;ervation savings that: are 

v e ~ a i i r e d ,  and the casts per kiak far conservat,fon sav ings  i n  e x i s t i i n 9  2nd new 
b u i l d i n c j s .  These vaiuec are a l so  written t o  the o u t p u t  data f i l e ,  hhich now 
hecones an qnput d a t a  f $ l e  for the  Conservat ion Module. 

RED uses the residentiai conservktjon jnformati~n j n  the CQflSER da t a  f i l e  

t o  account for  the impacts o f  the coiiservation technologies under 
cons'i derati on, First , the arnorin"c of cccrlser.& ti on occurring 'in the 
re$-! dent331 sector w i t h  jrkp~d wi.thout g~verrinrent subs jd fza" l  io niru. ecal culaf;ed by 

mulliply4ng together  the electric use saturation rate, the conservation 
s a t u r a t i o n  tate,  and the number of horrseho7ds. Next, the fever o f  

policy-induced ronservaticn i s  ca lc j~ t s ted  by sbb t r ac t i ng  the nunsubsidized 

r ; ~ ~ c ; e r v a t i o n  savirtqs fi..on-i i ; h ~  s u b s i d i z e d  f i'wre, F i n a l l y ,  t h i s  f.igl~re 4s 
I b  sl;ht#i*ac&d ff ror r l  t he  p r i  cc--at:jusie8:j res ' i  denti $! requirement:, O;o dcr i ve the 

t j 1 9  1 i t : 2 ~ ; 5 " ~ t 3 7  j~esScl~nkSa1 ~ ~ l e s ,  
-9% 

I he i:rjs i rlc:is ::oi:c,crvai~n c a l c r ~ l a t < o n  c.epiir~~te'ly addresses the sales ta 

 fie;^. and existing arlrj pot i?nt ia !  p o o l s  aF ~~~~~~~~~~ty siivibr~gs are 

csfcba!dtejd, Fuy sifi~o'\*it:ity,  xis sting Qser are t lef ined 3.; t k ~ ~  ~ ~ r ~ ~ v i ~ i , i s  

2 f i rec3st  pt2rsi acfr * el ef; t r  i c  f 2 y rer~ci i rerner,ls, v~here:lr riejjif USES, ai-F the 

cj i ~ ~ e r ~ e ~ ~ c ~  betwe(2~ t ) l@ ;;rwrij iaut; peri0t.l' 5 reql:iremput t s and the currea i: for!' 5 
.v<. 

r.p;ju Iremeilk:.;+ 1 lii: t k l c ,  p u t  i f i t i a l  pea 1s ssv ir j~js  are if:@ sa'les to new i lses 

2r:tj u.ctrv*ofi*ts Q r t- poeeni:.i;\i s a t ~ ~ i f t ! ~ s  rcit~2$ ( ~ Q P  flew :!St..; ant.! 

, *fahe preti i t;ke<f ! f i e !  of :%;?v<nr~s i n  :~;lcir <:,IS@ ? S  f011114j hy 

r.ii:'ii:fu'iii"iyi~ j 4 ' i ~ ~  ; ) {~$;g>f l : j~ , - {  $3433 j z  ctf s;jbtjfjg$ t;#rfg:; iJ:;c:yb+*$iL!f3iJ l-if:\,+l f a : ~ ~ ; ~ : z t : ~ ! * ~ ~ ~ $ , i ~ ~ f ~  

, z ; -  /r~torveni. iour. F !  I:hc? toi:i?l 
1' i,Jt*j ( ; 3 { < , ,  ;fit*j!tcf:t*j y;;jij <lf-(f f*j$y j l# [+ f j  /:]y %ukltr*ac t i  the sab*"kiq? w' i  t!1<3!~U: 



rj~\!ernreent in te l -vcr i t ion from sales vaiti.l qovernmeni: interveni,ion f o r  b o t h  riel4 

"r" "& and existing uses, l o ~ a l  price a d j i ~ s t e d  requirements, minus policy--induced 

h u s i  ness cnnfer3vation, equals u t i  3 i t j e s t  sales to  b ~ s i  ness. 
A* !he eccnoniic costs of the residential conservat ion t~chnology package are 

Fo~cnd by r i ir~lt iplyifig together t h e  yover*riment subsid.ized conservation 
sa turatiorr rate; the )': 1ec tr4ic sa t i d ra t  i on  rate; rtgrnber of households; and 

!:he cos"i:to cor!s;imev-s per *inr,tal l a i i a n  w i t l to lat  government intervention FOP' 

each ronservatii~n clption; arid suming over opt ions.  For the econornic costs of: 

i-ji~si nrrs.; crirtservation, the t o t a l  melawarc i-lours saved by gu\/ernment subs idqized  

ccri?st?rilal ion i s  inul t-il,i i ed by the cost per rg~gawatk hwr saved. 

F i n a l  l y ,  the Conservation Mndule helps ca lcula te  the  e f f e c t  o f  
c~i?sci~\i; l  i; ion on peal: demand, i l ~ f o r t u n a  ce ty, riot a1 1 conservatic3n ttichnalogies 
can he g iven  creiilt fnt.  d i s p l a c i n g  the demand for peal: yenerauing capacity. 
w # iherefore, C ~ I P ~ S E R  qt~er?es the user for a peak correction fac tor ,  4 variable 

4- btrit $+ takes on s va.1u.r between zero 2nd one i f  the o p t i o n  receives credi t  f o r  

ur*odt~c i n y  Sr~riiF: por.tf or1 n f  i t s  enfrqy I say i ngs du r  i i.rg the peak demanfj pey;? ad;  

c\l-iic.;-,u;~;e t h ~  valkje .is zero.  T!rcse peak correction f ac t c r s  f o r  fach opt inr i  
dre aggregated i n  RED, Fir+$- - ** ,  ihey 'V are v~eiyhted by the propor-tion of total 
poiicy-irjdu~ed e i t . e t r i e i ty  sa ; . i f ~gn  each opt fon  rc.prcsec.lis ( luring a given 

Forecase period. Next, t he  v~e4ghted correctinn , acbc:.., arc: sunraed together, 
i i i e  YES;: i t-ir:q c;qgrbegali:il peak correction Car tor 75 serif: to the ri~rvlafrd 

rffndei i-.o ca icu 'I the pea!: sfiv i nqs of the s& o f  conservarii:~ technci ?oq.icis, 
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# r* ' f 1 . i~  $2 if2ctr lea i device saturation and the increme?nt$l ri~lmber o f  households 
i -I 

de f i ne  thin rtllmber c r f  potential ap@!ications. i he c o d  a-F purchasjng and 

insti? l i n g  the ap t i on  i s  calculatpd by m i ~ l t i p l y i n g  the p o t c n t i a ?  number o f  new 
[J 5pg  by rY'+ AJJ! r-r-  ({:he i n s t a l  lat ' ion and purchase costs per o p t i o n ) .  Next, by  

mi,# i t i  psi y i n r j  COS-TO ( a n n ; ~ a l  operations and mairitrnance cos t s  per opt8 ion)  by the 
cumuid2.i mi rjf  p ' r l v i ~ u ~  'forecast p ~ r - i  a d s B  potent- ia l  uses, the operating and 

f+ * ma i ntanance costs are F u t ~ n d ,  r 3 na l 1 y, by +umfisi ng a*! l these compnnc;o'ts, t h e  

tots1 :rnrriial ccrst: assoc ia te t i  w i t h  conservation s a v i r ~ g s  i n  a given Forecast 
acrind can hr found,  D!hring a n y  forecast year, the annual  costs are equal t o  
one y ~ i r ' s  t o t a l  installation costs, plus operating costs assoc ia ted  w i t h  a l l  

prev i ~ u s  add -it inns to stock : 



RCOfilCr):;l = pr2sent value 0.f the t o t a l  costs o f  the set o f  

rcsi dentis1 c o n s e ~ v a t i  orr o p t i  cns. 

The  t n t a l  costs o f  conservatinn are the ~nsubs id imed  tats1 costs 
(RCOP?lC3'-;7 ;,fl I ,  constimers pay the  sub;idjz.ed ~05% ( ( R C O H S A \ I , ~ ~  ) , and 

? c * -  

cjoiternnen t pays the d i f f  ererrr:e (RCONC()ST, ,, - RCQflCOST it . 
I LO 









- , - f p?~fi,8!:r p~v-~iocj;; i,e:9je~:n zero n ; ~ d  seven years 

i j \q i  i: 3 f ~ : l y b ~ ~ ; ~  Pp- i ocj; r!:l!j Ay:iimpd M;jlykqt 5akur-a f i  lot! 
! ; r  a 

n", " -*II "C"  

~ 3 c q s  f q y  ~ ~ ~ j ~ ~ r r t j a :  Cnnsi ? v a t  i an Optf ons 



.* % , 
i ne Misce! 1 aneous Module i6j;es outpu ts  fysom severs 1 other modules t o  

"fnWec&st @ l e ~ t r i c ; t y  u",d diiu"cot acco i~nted f r,r i n  the other modu'les, name'! y ,  
p, ."i" t*% ."* f* * -I 

a t I e4* k c  ! ? g h t i n q ,  second homes, 2nd vacant  housing,  

f FjPi,j$G &NO I')IJTP\jmr$ 
" Ec- #-.2w4,M"'- .,*>"-r..*wM+.wemY -M<a.-a...,a"-." 

'This module uses the f o r e c a s t s  o f  nlectrical requirements o f  the 

rr.sic.li.nti?l arid hiisiness c;cctors and t he  vacant  housrng swock. The o n l y  

ou*i.nc: t i s  nil scei 1 aneou s iqkt.iu i remenl .~ ,  Tab 1 e 8. l prov i des i? sl~nma;r y o f  the 

inpu"cs arid outputs  o f  thSis module. 

- S rA,aLE B,!, I n p u t s  and  O u t p ~ t s  of the Misce l ianeour Mcidule 
.***,I+-.--.-* ,=em 

a) [nprits 
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fi[lB\JScofl Ad.jlisLfd Busi ncss Requi remitn ti; conse.reva"r:~on M O C ~ Z A . ~ ~  

&DljESCON Ad J ~ s t e d  Re5 jden!;i a 1 Requirernenf;~ Can~4?rva t  i or! r 4 ~ d u  "If: 







'T r I' % 6; 8 Pilrxriietc?~.~ For the Miscellaneous M o d l c l ~  
-*-.-*-*- % ! + a - a a w a  

(>yr:(tb01 Pi arfle 
-4"'- J*x--*m acnni-..**a *-> nixari^ri.--&"z& ruur/i>-.\-m --., xr-au i l m ~ ~ 2 - M x a , r n * - ~ ~ ~ ~ * ~ * " - * - - ~ ~ U X I ~ ~ * ~ ~ ~ "  

Value 
%w--w=**nr.uXUM b 

( 3 )  s ‘% Street iightinq o 
' b j  

5 ?*! ProaortSun af households h ~ v i n g  s seiof id hofi3ei 0,025 
shkWh Per u n i t  secned-home consumptiofi f b )  500 kWh 
$4 1% i i Consumpti on + n vacant  housi n y  ( c )  360 k@h 

f a )  i92JSi r a t i o  o f  stree",?igh"c-;ng t o  bujirless p l u s  residen1:ial sales,  
(b) (3. $ ~ : ~ ~ ~ ~  i+&-~/d-, ' i t  1; SER , personal ctlmnus~ i cat ion,  
( c )  Author assumptjon, Reflects reduced level  o f  o f  a i l  appliances. 
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The Peak Ue!oand Module uses reg ion31 +load f a c to r s  to f o r e c a s t  peak 
~/(?iilditLi. The. 1 oad +i'ac t o r  ' is the averaye d6;tilarrd f o r  capiici t y  throi ighout  the  

*year divided by f-.bre peak demand For capac i t y  i n  the 'yew. RED i i u . c ; t  

c a  i r u  ates the peak demarjd without t he  peiik s a t ~ i n g s  crf yovcrr inent - induced  

cc~:rr.:~~~:':jti on. f$ex t ,  the peak sav ing 5 of the increnien"cil gr3\!2rn!iient:-induced 

car!servati on i s  ca I cil l a t e d ,  b a k i n g  i n t i i  ;ccoun"!; the [nix o f  conservatron 
technoloyjes be ing  cnnsi dcred. Finally, by netting out  the peak savings ,  R t U  

c;!, ~ii! ates thc peak demand rystem must meet, 

$NPW'$S /itpiD OajTPUTS 
I- rr &"-rr"-ac*YrrrY1-*- *<**--- ""&,s---,.+-r 

Z d  x " ? I ab i 6: g e l  pray i i ies  a siinglary uvf dre iripii ts and oul.pir %s oF tire Peal-, D@i;idrrd 

-Pa Module. i tre ioad factor45 ( L F j  arc generated by ilncertairity Module, 

~d:iher.t:a-, tiir-!  aggregate pea!: correc t i  or! F3n tor (ACF ) ccinre:; f rorn 'the Constir v a t  i on 

Modr_i)e. 'ipjc: i;usinec,s, residr?nt ial ,  and miscrl'ianeous re~juirc-~{i~nt4; (ZIISCIIN, 

f and M!SCijN cfjine f r tim the [?usi ness, Resi r!enti a l , ar!d Misce  ; 1 ancclids 

Mcjdu 1 es, kiher+eai e b l ~ .  con:;eu*y;~t i  iln ad jir stc:d recj~i i i-ei;ients (GDRESCON 2nd 
w* 

fi~bgs<:0pi j i:oo?e f rclrrl Cun~c:rrat j ori M3d:i 1 c l lie ntl?.pl.iLs CIT t h  i 5 iiiociu i E .ire : 
1 * 1 ' " r )  
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The ga te  Model i s  a separate progr;im used to  i n t e ~ f a c e  R E D  and the Alaska 
i " a i i i i t : l t  F l i?c t iv$ :  Energy Plavining model ( A R E E P ) ,  T h i s  model ernploys 
inf:,u.ic;.tion or1 iiei~and From a previous rug: of RED and cost of power  fro^ 
APFEP ta g q n ~ r a t o  a Forecast nf elecPrfcity r a t e s  i n  anchorage and 

,#$) 
f -3 i ~ t + ~ a f j k s  * ' 

"r" !he Rate i ~ l ~ ~ t l f i l  tistis the co:<i: o f  power., y.eiiicjfjaI ~ l e c ~ , r ~ i ~ i ~ y  corisumptjon, 

ar;d ~ S E Y - ~ S U ~ P  1 i @ti C O S ~  11 o c a t i  on factors  (costc, 3'1 1 1  ad ~ f ? n l ; ~ r s )  der i y e  

load center cast  o f  power series.  Next, the  user can choose to spec ihfy the 

f * d  t~:; f bi- a cu 5 ~ ~ ~ ~ c r  f 35 2 ( j.jij 2 j ng~c8:; oj- and a"%@ti t k ~ e  model t o  
soive far. the other ser ies ,  nv- can ustz a histou..ica'l (defaia l t )  or aser-supplied 
pr* i c,e: r j  i i-fc.r*g:il\aj iykj'i to Jeu.jve the ra$pc.lr; f o r  botir  customer classes. 

i _ 
I ?h!i~ 10 presi.ntc the irrpi4i.s arid .~ijcp!rt. osf' t h ' i ?  motio!. i n p i ~ t s  are 

g 2 1 c r t ~ i r i + y  ..4 %, r. J ~ A l ~ ~  by customer class and the cost  o f  poqder. The only outputs o f  
mode'l are the rates for- the b~u%ines s  dn4 ~ . e s S d ~ n * b f a l  r;~stcjmer c ' l s s e s ,  
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I f  ii:i-lc user suet. i f f  cc, the rakes fcjr one c:~~c,"r~~smer c l a s s ,  tlien the inode1 
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