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h * b  

i he 3-kate of Alaska corcm-i ss7;~ned BaCt-tgi le  investigate potential s t ra t -  
eg ies  far future electric yaP2er deve'lopment i n  Alaska's Rai l  be7 t region. The 

9ui esu1.t~ oi' the study will be used lay the O f f f c e  a9 "Lh" Governor 'to Parrn~rlato 
recommendatiuos for electric power development i n  the Railbelt. 

*ZU 

! he prignary ohjec:ti?ca o w h e  study i s  dc_ .ve l~p  and analyz l~  several it1 1;er- 
nab:*i vcl l u t~g-range plans f o r  e lec t r i c ,  energy dei /e l~pm~nt  t h ~  Rfisi ' l  bil l 'c ;.r:g-iorr 
(scc Vuli~me l Each p1a.n i s  based on a general energy developmanl: swrtegy 

rcpt*r;senting one or more pol f c i c s  t h a t  Alaska ln~y  w i s h  pursue. The iyses 

o f  -the plant ;  w j ' l  l produce forecasts of' electric errergy denicnfid, siched~lles for 
developing generation and conservation alternatives, estimates of the cost of 
Ijower, and d i  s c ~ s s ~ i o n s  o f  the rnvi v.oi.,mental and sug:ioeccuromic ck;lracleristics 
For aach p l a n .  

T h j s  report Vol lnme \I o f  a series o f  seventeen reports, 1 i sted be1 ow), 

pri..;e!nts a set OP prtiljrninary elec.tr:lz eneuvyy plans for the  Uai ibe l t  region. 
# x' 

lhc-:si; plans  pi-ovided, dur ing  the course OF this study, z comnon lrasis -%or* d i y -  

cussiarl by a1 i p a r t i e s  concerned w-i  dh el eceric evreryy devel opn~ent .i n " i h e  

R a i " f h e l t  yenion and prnv'ided a framework on w h i c h  t o  *farmulate the Final electric 
energy p1 ans presented i n  \lo1 usre 1. 

WAILBELT E&,ECwrI:ZC POWER AL.TERN/\T%VES S7tfUV 
* ~ " ~ z ~ , , ~ ~ # ~ ~ w , ~ ~ ~ , -  - * ~ - - - " - . v - ~ w - w e ~ - , % . - -  A- 

1 e 1 - Sel ectinrr of Electric Eneray t<i.v!era.t*ian 41 ternavt ijtes fnt- 
Y, - -"-A -)-I--.. -" IIU*-..*- , . + l l h . - * ' - l r * - # * A  C I Y Y  -.< i -- i *? nw *- 16WII( *lh=al.*"rrp,::::::z. &.vmwm-ba*Aw--.*- I_*X-" * #*-** -,,CPYI*Y*I' III)-YI-*** 

Cor:sid<i~.at ia l i  in t ta i lbel  t Eie~tr-ii;-~Lqg~~ Plans 
&=*-hW-Ld --&---a- ,d-<d* b - d d - d  e --*- -.%'w*--~-,.--~--&& ,d*---d-w*m- ~ W ~ L  % - - - w - " - v  



Val tme XV - 

E X ~  st+. Generating Faci 1 i t i e s  and Planned Additions for the . &,+,,d -," ,:2.'.i24.4"%* " ,..",e*__w "- w m " i b " " r  -.-----.-.l ,,.**#&i"rrl.w,,A-, 4 ---- *-***--4-A*>41"--,m-+.wh -"-"...-*-- -***-ww 

nai lbe- j t  fieqicn of Alaska - # ,.s."=- *,,*-=**-*- -* *->.aa- h.,,--*,,. ~ - ~ ~ " < ~ ~ & u a * A v ~ < . P  

Cnriiiiitln Mee 
~ - ~ ~ ~ d ~ ~ ~ ~  -.>-aw-6‘ L!L,!*LL._~ wtlt f a r  -,----+.,.p__..dM__m-.%---- 'the Rail b e l t  E:leety"ic ' p"p"p"p"p"p"p"p"iii Perwsp .___ 
A1 ternati  yes S t u d , ~  

"-. a*,' ** w r w m u*lrr ir  *rrsxmm* - w---*-m< -""* 

OverlUnd~r 'PPEFP Version Made7 User 9 Yianulsl 
*&-- ---- .zw-e*#UL-2*&".**~ d - * * * v - - - - w  

Coal -Pi red S teea f i~ - -E" le -  Po~ger P l a n k  Lerfiatjvels f:x+ the 
* , ~ ~ ~ ~ * ~ - b ~ ~ - ^ _ - . . & ~ - ~ ~ n 7 - - - - - I I _ . I - m - - - - y I u c l i l  

S "  Ra-i ibcl-t Kcqion of Alaska 
- ihonv~ur&+"kVi~-x,PIU i h - l r r . l ~ ~ d v l w .  4 4 Y ~ ~ ~ a - X ~ * - h C 4 - M l b - - -  

Na"r,urahl Gas-Flred Cnmbined-c;yit e Power P lan t  41 tg:rnatjve far  
r - *  r r ~ M w * * - e ~ y & * - - ~ - * ~ , w - * r * * ~ ~ + a ~ ~ ~ &  

the Railbelt Reqion o f  Alaska 
* - - * A - . - Y - - w - - w - - * - m 7 - * " - - * p * ~  

Cha'xachanna&dfr"oel ectr i  c Al  "ccrnati ve for the Rai 1 be1 t Xegi on 
---M--.'WA* - ~ ~ d ~ ~ ~ r x x n a ; l r - w # & w * - ~ m - ~ ~ ~ , * - ~ ~ ~ r ) r u - Y A r r ~ ~ x i - i r n b ( l - ~ * n  ,?* SC* ,'* 

o f  Alaska 
os-n-*yll 

Brawne Hydroelectric Al*ternat:fve for the Railbelt Reqion of  -- -. .-c- -** irc-..rt-**-*x*l k-.w"-%-drr 4 ----e,w+x, ----- -a'.'-*--+*+eM- w&--*L*,'w-.u 

A l  ask2  
-*-,,=-..* 

Wl net Energ~ :\I *terna"t iv f o r  the i i a i  1 bci t "ion a$" /jk-fa;ka . ~ m ~ w . & * * . ~ , , i . ~ s * - - ~ m ~ ~ ~ e + " - -  * - ~ ~ ~ M ~ m P - m . " - - I p  



nur pr jsf %* - s - $  
ax d : i u g  J felc\ctrlic energy plans have been developed f o r  the  

P< * 
*/b& t area. Eqrh  L, w of these plans represents a pass1 b l e  electr jc energy 

"fa-kure" t h a t  presently appears viable For  the Railbelt, [he  plans were 
dekdelnped to encaulpass the F u l l  range o f  canservation and generation 

* RaiiGelt, ihc general supply strategy of each p l a n  4s indicated by the plants 
4- AJ * .a,atge; 

P l a n  1: Base Case 
A, Uithout Upper S i ~ s i t n a  
8. Ui t h  lipper Susitna 

P lan  2: High Conservation and Use of Renewable Resources 
A,  Without Upper Susitna 
B, k l i t h  Upper Susitna 

PI&u 4: Increased Use o f  blatural Gas 

i:c;~ a~sunrpt-i on5 comrnan t o  a l l p'l ans 1 nc lucie: 

o Utilit"es" r e  E current plans f o r  add+*kfans proceed as planned. 

s Ge~ler~gf~gy  u n i t s  6r.e peljred on assljmed useful ljves. 

hrr f rrterconnt$-:c"i ion t~tltneeur the: Arrchorage-Curik iur'let arid 
- * -4 - Fairbanks-ianana Vaiiey load centers cs compictcd i n  1981 and 

r" " * .~ri:ngtherscd as nt?cer;sar>i to allow rconrjmy power exehangc.:5 b e t w ~ e ~  
4 * t-ai rbark~ nnJ Anchnr4gs,  

69 A!  1 load cr,iset's f i~a i f i t ;~  i n  s!lfficajenl: pe;i:ing ca;jacit,: j  t o  provida 

r e s i r  , c,gi u-cn~ents i n  tne eveni; o f  interconnec-tion f 2.j l u r r  . 
s. cL* :$ iz  irleiirla 1 ien-*\ i i i idez [a;id center ii; fpr: l uded  3% p a r t  o-f tkle 

&ni;haragc.+l:oc-j j.fi'1c.t 1gdc-i cc f l i r - ,  [$jenrr&]en-vald2.7: f + ' l ~ i . t r j i ; r ' {  

I a 
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[*!I i 5 ~ ! a n  i s  iisscd ( ~ i l  a traris ition from e:di s t i n g  generat ing technologies 
ds{ tc>u.nati conven%jnnal generating techno'l ogles a s  el eci;rical requi renrents 

incrgase and ex i s j i i ng  capac i ty  i s  r e t i r ed .  T h i s  plan  represents the base cr 
refev.eiice case. T w i ~  v a r i a t i o n s  n f  t h i s  p lan  have h e c ~  idcnti Field: Plan TP i s  

e:r<? ti&:@ case w a i $ i . t ~ u t  the Upper Su-itna p r o j e c t  and Plan 'IB -is t h e  base case 

+*$ith t h e  additicn of' the Upper Susi tna project. The features o f  each of these 
p l  ;inr< 2r:: jned below, 

'lire pr1n~r .y  generai;,ing alternatives ittcluded i n  thsis p lan  arc as f ~ l l o w s :  
@ con:i~~nst ion turbines (gas  or. d i s l i  i l a t e )  
m conihined cycle (gas or djstjllatc 

ir.~d.ro~?l cc t v i c  other t h a n  Upper Susitna 
i;onji;r@nvti~rr&S coal steam e'lectrlt:, 

!'fit: key {I#' t h i s  pla;? are summarized beloka: 

'ihe Chakachamna hydroelectric project i s  bui lt JS required (:amp 

a w  l f ne i m  sooner t h a n  i 494, 

o The firant l ake  project i i b u i l t  a z  reqljired to coae on-line no 
so oat?^ than  jt390, 



FL9Jj 1[3; BASE CASE WITH UPPER SUS1Tlj& 
- . ~ ~ ~ = * ~ - ~ " , - ~ , ~ ~  .*4ae-+-**- - >. -A M--*&*--"---**M-e-*w ' 

Th,i s ir'i P" art i s base.$ a canti nuatlon of present generat i  rig techas] ug i es 
bpj i3 2 i:! p,-l ura.# +3 Xl i 4- i, >k it30 d s to Upper Stisi t n a  hydropower as reqtai red. Atly additional 
capacit:i required is  to be suppl  ied by conventional coal steam turbine or 

4 "  Y W 

comb j flud-cyr_ai i: f Q G ~ ~  Q P  i - t t ~ e s ,  The key Features of th4s plan are summarized below: 
i. i The idatana I facl l i t y  s f  the Upper Susitna p r o j e c t  i s  ava i l ab le  

o Leal Stcam turbine anits are added after the Upper Sus i t na  project 

3 If rrecessaP*y, o i  1 combustion turbine capaci ty tin Fai rbanks#wTanana 
Valley i s  added before Upper Susi tna t s ava i  lab1 e. 

If rreccssary, coal stearn L u ~ b i n e  capaci ty  - is added f o r  baseload 

i n  Fairbanks-Tanana Vallay if less expensive than power from 
Anchorage-Cook in le t .  I f  pokier i s less expensi ve from Ancharijge, 
gas  combined-cycle un i t s  will be added t o  provide reserve peaking 
capac .i t y .  

P i !  2 ; k i tiH CObjSk!.{VAT ION &NU 3)SE OF Rkf4EkJABLE WESOURCES 
WE PI--^*- C* *I-- --A*--"'- - -i --r -irirx;.-, --*ax *.."r.--n-x+ n*r-n -rq xr--u..,ul* - . U r f l ~ u ^ V n - + - ~ ~ - s - 4 , * - " ~ * ~ - *  --* -,n..- 

- v t  * r rgLt s psi a i i  eiilphas i zes the u.;e of ccjnser~a"Ll an tci peduc~ i.1 ecf;l-.ical energy 
d~niarrrl, a s  well a s  the use o f  rene:gtible energy soljrces such as r@fuse-d@pived 

f u d ,  wind,  antj Cook Inle!: i:adt?i power, G!i:jje y a r i ~ u :  lever!s of cofiserbvation 

5rp d';~!ifii~i.gj each of :jjans, .this inclv.cfeb ificreased levels of 
/. r3 F4 -+t t i  111 each of the 1 oaci cente~c;, canser\ja"r.ir,n a l  tcmat i ves are 
;!ncoijrsa9rd *!;iiroug[! ;i aiar jc t~ a‘'' : flli.aR5 5 at:!$ .I:; liubl i c uducl  t ion pYOgVaml;, t a x  

P. I f+ , ,A> -- - ; j j - g A5 gjj;l[ P l a n  1 , tkjjs an 50 
**ii 

I Xt 

P J ;  ; Plan  2h j q  k;j.(;f l~tj$, ui,<: !Jl;peiy T i r s j t f i t  pyojf:c-F, a n d  P l a n  ltn *jnc'ludfs 

b e   ifp pi,^^^ $:;.;-j tn;, pw.jt2i:t. ~ e ~ i i j ~ ~ ~ s  nf  eqch af fjrp.;~ pl p - t j c , - ~ * ~ -  t l t r ,  bed he1 ow. 



$&,AN %A: CONSERVATION USE OF REFjEWABLE RESOURCES UITNOUT UPPER 
--lir rru *-ur -**--a&- & d % - w - r  * ~ ~ r ~ 4 ~ - ^ u ' m l u r * c - - - ~ - d . - - & - - i  r-=--.*---------.el--*- ----- 

$US $*fNA 
w w*- *%,-a. 

Under t h  i s pl an, ccnserva-k$on and a 'l -ternad$ yes re1 y i  ng on renewable 
resataraces, exct u d i r y  the Upper Su; i t n a  project,  w i  1 l be developed to the iiicix- 

4rnum cxtrnl: fe;.asi ble. lidditcional capacl'ly requr'red id? 1 2  he; prcivi ded by cnnven- 
i , l r :nd  generating a"{ t e r i t a t i v e s  3s 1 .  Aridf&ion::] features arc presented 
he1 GM: 

b The foi lo&iny krydr-oelectric p r o j e c t s  o r 2  b i i i  lL as reyui red, but no 
moau:er than the d a t e  indlica ted: Lake Chakachanrrra, 1992; Keeltna, 
'i 131)2 ; Snow, 1992 ; S l;rGt;ndl i rte Lake, 1992 ; Grant 1.8 ke , 1992 5 ajcrd 

Allison, 1332, 

is A fiOe-Mkl rcfu:e-.d@rivcd fuel  s ~ ~ ~ I I I - Q ~ Q c ~ ~ ~ ~ c  t)! anft IS 1.k a t  
Anchorage. 

Inlet  t - i d a i  power is developed as apiiral2riade i n  conjunction 
w i  t h  hydroel~~tri~ faci 1 i , t i e s  since i t  appears t h a t  Lhc trda'l 

options rjnder cons id~k ra t i on  w v i l  l not be designed "L oprcjvi de fir $rl 

yowe!r !, 

3 The Brcjwna Crydrneiectric project i s  added as rif2cessau.y af ter  '1992. 

Pt,&N 2if : ii IGlUGiON5ERVA'T'HQP4 &N[> REM&:[&dAij&,ES WITH IJ$i3ER SUSI*cNA 
,." *- +- * A * -, +.." -w -3 4 -* *C>" * *. k .'I** L.-9 *- # * -- +e &*-+"--H+ ~ - + - ~ , ? " ? ~ . . ~ , , + ~ ~ - ~ ~ - " ~ ~ ~ < v ~ b * ~ s * ~ * ~ ~ ~ * * ~ ~  *-*-eh% 

*- < 

[ h i s  p ian  5s similar tn  P l a n  7A except t ha t  %he Ul~per Strsitria pm;ject i-, 

L.ui f e.  * r f j i :  ia$y ierlture.: i2.i [jla:i arc summar.ized /;elow: 



g A 1 s i,, Bj* ,164 J enevtgy resouu.c;es 'in the Isabel le  Pass area are deve'i ope:d anri 
ioetertjed* 

FjJiJj 3: lPjC[jEA$ED USE OF C D f l L  
-̂;. - U ~ ~ x r r ~ - ~ ~ ~ i a p * ~ ~ ~ s a d w w ~ ~ r * * - ,  w7-.wv"~-+2-#~r* u*w-r_rr* 

This pi an i s  ba!sed on a transi eion From e x i s t i n g  generaking tecbnodlogies 
4;cj di'tc3u*ria1tives @.ither directly o r  indi l -ect ly  lase coal a:; a fuel. Coal i s  

currently atrallablc;. i n  the Ra-ilbelt ircm the Healy area; i t  i s  a l so  expected Lo 
be inv'i'lable fvom the Beluga area i n  1.383. Th is  plan assurger. Lhkt coa l - f i r ed  

generation i n  the Unchorage-Cook Jnlet l oad  center will be located i n  the 

Beluga area. Baseload yene'ration f a r  the Fairbanks area deperlds on the casts OF 
Facjl  i t f e s  loctlted a t  Beluga cornpar'ed La cosets o f  Facilities 1;ocated i n  the 

fjenana area. The key featrrrits o f  this p lan  are sbmmaraizcr2 below: 

o A11 new generation i s  e- i ther  coal-fired stearn turbines or. combined- 
cycle uni t s  u s i n g  coal -based syrrthetic fuels. 

@ With  the exception of Bradley Lake, no a d d i t i o n a l  hydroelectric 
f a ~ j f  a re  buj$td 

l b b  l , ~ s  u p l a n  i s  basfd upon continued Gse utf natural  gas f a r  generatinn -in 
t ' n ~  C o ~ k  in!e't  area and a corrve~sio~ Lo natural gas  ?n  the Fairbanks area. 
Y 
i he key ilssui!iptioi) i n  t h i s  plan i s  that there \.r.ilI he s u f f i c i e n t  gas svsf  l ~ b T e  

q j lfil(-%t: gij*ea lit$ j j t j ~ ~  continue rb else i t  for' @ l e c t r i c a w I  

gcrierastiun. 1% 'i SO assurfled t ha t  rraturi~i gas will bc ava-ilabie ft,r the 

?i:i r h d n k ~  area f r a i ~ ~  the Plor.~th S? ' ~ p t i .  beg in i l in~ j  'i l.1 1388. Possible gcs,tt?~a*i:-inc~ 

rt-l i.-~r.ni;-t'i y.5 t o  i ncl nd.::d 10 t f a f  5 pa ~n 1 i:c'i ude fuel  eel '[ s , cc!fribj nc.51 r;ycle, 

comi~wi, i;jor: i : ! j t+s i  arrd :'i1pGj ce4 -1 i;ombj ncd  ye? G. A'! 1 ilew yenerdt-i ny f a c j  l i t i  Q.; 

tct$rlfiei sw *, -i n the r*eg-i ;Ire gas -8 i used. 
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r'hc: purpiise o f  -this paper i s  t:u present a set of prel irnislarbf electr ic  
znerqy p'ians for  the Ra'i 1 he1 t reg? so. Each plan represen% s ppossi b?e electric 
eoergy "fL"curc;-" for the Rail belt. The plans were developed both t o  represent 
the -full range of' viable klterna-kives availab' ie t o  the region and t o  provide a 
$1 i r!:~ /, C O $ ~ ~ F I ~ ~ Y * <  S O I I  at those futures currerftl y rece-i v i  ng the y realgs5 i ntcres t 
wi th jn  the. Ra3'li;ajl t ,  In Volume 1 o f  thais study, t h e  casts of'  pnlrler arid the 
errvirnnmenta'! and soc-io~canomic impacts o f  "claese [ ~ l a n s  are ca~nparted t o  provide 
inFl,wtiiltinrr tu h e l p  thu Pol icy Rcview Cnmini ttce, t i le  util  i t i e r ,  and  the p u b /  i c  

* v to make pial'icy dec3s?on^; rcgardirfg eiectrpical gener;$:inn expansion in the 
Rd I3f$'-i !; & 

U p l a n  i s  defined by a set o f  electrical generating alternatives used to 
*-rx-'s " 
irit~et the peak deniand. i n  -this study a set of electri~al genera2;i~n technologies 

was selected far each o f  the F ~ u r  alternative elcctrir: ejiergy p'lans. Specific 
s'izcs o f  generatirlg Paci l i t i e s  and exaci: 00-1 $fie dates are 0o.t specrif'ied since 
J. D 
L(IC;Y depend iipon sealera1 factors not  addressed here. Electrical g@nera*tion 
uptiaes are s p e c i f i e d  t o  meet Goth cycling and base loads. 

"t" F r n r o u y h o u t  t h i  s study conservation a1 ternati ye; a r ~ d  el  eceric energy st&- 

~ " c  i iutrts sri? cori;i dc2red dt2iilarrd fiiodhi 94 ers. ra"cheu t h a n  3.; suppi  y ternat { ides ; 

drnscrQ\iaejojj ;jrjd elec t r ic  gfjergy substi lu#tec, are rcpyi;- thus, the ~f f i j~ t r )  CJP i- J 

seritiid b,y a reduction i n  the el ec%raici t y  reqtiei red by the consumer, A l  ternat$ ve 

It'iicti :, u l  coiiscrvd?, iuri are Eva \t iale(! for  three 0% t i re  eleet;r ic energy plans. 
rjnr pl fir; ( P l a n  y ) ,  howeyer, -inc*[ u&>s ;iggp~;;s i g e  iui lserpyati i ;n i c y  t h a t  

;ii+j'i i*r.r;ult a haigher i e v ~ ]  o f  ~c~ntrer.vatio0 than the otlier p lans .  

i vs ni;ljor fac tors  tfjcri; c :3~s$  det.ed wheu d;?vel oping tkls;.sfa 

"* (i 2 2- k{ %f*Fq j )f*P r* 
* "  

L r2;Qkjyf:e's dVg.1 i i d &  12 

r j f  ; j E  .ifirvj  it^ ~ I - j r j : ; ~  

f& L ;  ; a ~ j ~ [  " j 0 f t ~ y - r : a t  1 vc- 

- ;  Q g;ecp* %:OLjf a 625 
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I C ~ S U  -,( L a ?  J - ~ -  c : ~  cf pub1 i c input. 

; 1;i; prG9cess ljseil to d. 4 ~ 1  op tire el r c t r i c  energy p l  ans us$ ng "these *factors 

i;:as s~ ib jec t i ve ,  As pointed out abr;ve, the p l a n s  were developed L9 encompass 
p L gr "1 -1 range o f  conservatiorr arid generation a? lfirna'ci ves iivai 1 ab'i e t o  the 

region rather t h a n  S E I E C ~ ~  the 'bes t"  plans based upon a formal selection and 

&'-% .. t ~ ~ a l  " - ~1 prr]t:e5S, 

This :tudy consjders three laad centers tlrichoraye-Cook irrl e t ,  Fai rbanks- 
lanand l e y  and G ,fennal l e ~ - ~ V a i  clcz) . However, because o f  the re1 a t - i ve l j i  small 
1 t k  requi rementz o f  thc Clerinalleri-Valdez toad center (i?ppmxirnai;eiy 2% 
of the Anchorage-Cncl, lfi'iet area),  i t  i s  i?ot s p e c f f i c a ' l l y  dea l t  wib,h  as an 

ir!di\ridua: load center. Far Chir study, the Glennal len-Valdez load1 centci. i s  
cons*idered t o  lie part of the Xnchoraqe-Cook In le t  loacl r;enter. The eiac*i:r;ica?; 

demands fo r  the Glennal lkii-Val& area are deler%mirred as par t  of t h i s  study 

but  are combined with the Anchoraye-Cook Inlet  loads. FuLure electrical requiifie- 
ai%ef'!ts of the G~enna* i ' l en -Vaa ' t dez  load  c e n d ~ r  are assumed LQ be served, f ' g ~ ~ r f i  

Rn~-,hirrage area except fo r  the possi ble add? . t ion of 1 %ort irydr'~glgcdri c 
prujet:t i n  soirre cases, 

Each o? the l o a d  center's has di*?ferenl resource kjases, d i f ferent  genep- 
* " 6  - 

a'ci  n$! s t ~ c k i ;  , aRt4 a3 irerent Forecasted demarid, For fl::aaiy~i e ,  the Anchorage-Cook 
jriiei- can cont inue to  US^ natura l  gas Fnr sey~yal years3 w h ~ y ~ s r  lbye Faipbanks- 

l l i n r i r i i  Val  ley doe$ not ci~rr~prri.ly have iia'r,i;yau/ 93s avai*labl@. The 

A::~hsi.$ge--Cook 1rrIf;t dr8i+i.i, <:a0 rb:e larger. generat'ing faci  l i l ; ies t h a n  ti3e Fairbanks- 
l'ar!ana \!;a] !ey au.ea. Becau.;~ of -tilesc 4-i ffereoces, @ ]  ectr ic  energst p lan  
Oiu$& ht? ;dapted f o r  each "[oaf! cpnSterb 

Ti.!$? iipprt~azh and rationale for- the se lec t i on  of the pre"j iifiir;ayv el ec-,tr$c 

pTgs. rp JV @ l d f r i  rleeloped f o r  c ~ r . l s i d ~ i - a t i o n  are discussc_.1?. CtrapS;er 2 %  'ithe plans n V 

' i  : if[- d i . ; i i a i ~ ~ t j  i n  tleLiyj 1 Chapter 3. 



g.t 

d,O DASI.5 F3R SELECT9014 QF PREESM%MARV E1,ECTRIC ENERGY' PLANS 
-*-.a*.-# * ~ * w % - w , - " u &  ~ ~ ~ M m 4 * - ~ ~ ~ * ~ ~ * * . ~ ~ ~ ~ - ~ ~ - w - - * -  

Th is chapter discusses the majar facni;ors c ~ n s i d e r e d  when developing the 

prtl12iair;ary e h ~ ~ c ~ ~ j ~  cnGrgy plarr aild exp la ins  the reasoriing behind the 
d"e -,eiec-tion crf -the pl&rrse Ihe plans weTe selected based on the Fol' lowirry f i v e  

f a c t ~ t - s ;  1 natural resources avai  l able; 2) current generating f a ~ i  1 i t i e s  and 
p l ans ;  3) perf urmance and avai l a b i  1 I ty sf alternative generating technologies; 

; /I) cirrrent arid f r ~ r ~ c a s t e d  electrica! rfqui;-@men+ts; and 5)  pub] i c  i npui;, 

R it Ine avai  k b j  1 i t y  of natural resource: t h a t  can be used f o r  the praduct ion 

of electrrci8.y i s  a primsry eonsiden*at;ion i n  b o t h  the selection soel s i t ing  of 
x*c g ~ ~ n e r a t i o n  *technolngies, tack load center wi th i n  the Rai ] b e i t  has a d i f f e r e n t  

w fiatural resauuScc? base. i h i  s section sur~nari aes 'the mare impor"iadL natural 
resources preserit i n  the Rai lbe l t  area t h a t  can be tdtZlized far ~' leckricaf  
power producu ion, N-i ne rriajnr- resource types ape d i  scusceci: I) c n l l ,  
2) natural gas and petroleutt;, hydraeiectric, 4) wind, 5) yso*tl~ermal, 

4 '  ti) solar r a d i a t i o n ,  r )  peat, 8 t i d a l  and 9) nruilicigal refuse-der'ived Fuel, 

2 1 Ccjal Resf:~urces 
*-,-"*--*.-- 

- * * * 

ihc Railbelt area has relatively abundant coal resources, ihe major coal 
l*i i?'idz are shown i n  Ftgtire 2.1. Two fields, the Beluga Field and the Nenana 
F i e i d ,  have superior pu ten t i a l  to support  electrical pcwer production, Other 
c r 8  .~drces of coal exist primarily i n  the Mstanuska VaiIcy (Evans-Jones Mines, 

"8- ,iow ,ibbanidi~r'ied) a124 on the Kenili Pen!rrsu"la, ihe t'iiatanuska source W D U - ~ ~  requirt? 

n;orc: cost iy underground mining, ;lrid "tire rcsevvei; an are ~ 2 1  ieqe!d g o  

i:or;sdist. cf thin isolated i~eris sumitable for l u ~ j  $tonnage i ~ c a i  supf:rIy bta*c na% 
tor cei;trai st~~l-icilr power geilrra.tion, Otlier coal f j e i i i s  (Susuitrra,  Broai l  Pass, 

;jar3? is Cy;+eI/. and (d"[er! f id l  leu F - i e { f j s j  do not dppear t:, have i joteni:ia] t o  suppcrri; 
: p r ; w ; y  1~r.odl:rticjn. 





L i t t * i e  coal i s  used i n  the Cook Inlet region. However, research 
cotgducted a t  t i; it lei le-Rorthwesr. (Swift et  sl , 1980) suggests t k r a t  there i c, all 

- h  * axcellen% chance for a "wor?d scale" surface mining operation t o  develap i n  

the 1980s i n  the Beluga Field, with the primary impetus being the  rap id ly  
gvsovrisrg coal market i n  East Asia., i f  an export mine id"ieZluga i s  not 

developed, t h e n  coal sufficient t o  support a generation p l a n t  could s t i l l  be 

provided t o  the Cook I n l e t  region v i a  t he  Alaska Railroad, b u t  a t  a 
substantially higher cost Frog! the Healy area, There appears i:o be no coal 
resources available for  e le ikr ical  power production ,in the Glennallen-Valdez 
art23 * 

10 Many wa-ys c n ~ i  i s  an a t t r ac t i ve  fuel f o r  eTec"c;rical geneu.ation i n  the  

Railbeit area. I t  i s  dbundarit ;  gnod deposits are locared close LO the major 
Sai3,d centers; the technologies fo r  bo th  mining and burning i t  i n  an efficient 
aiad errviranmenhlly sa fe  way are veel i es tab l i she l l ;  and projectinns indicate 
t ha t  i t  w i l l  continue t o  be competitively priced relative t o  alternative f u e l s  

i n  the future, 

2.1.2 Natural Gas and Petroleum Resources 
Wn, X.* " - - , - * A * * y * W m - - - ' - & . - ~ - ~  

Natural gas from Cook Inlet fields (see Figure 2.2) is currently the 

predorrtinant non-iranspcrrtatirjn f ue'i fo r  b a t h  iiirecl: end . -gse  and e lectr  ica' l  

pr:lwev* yiinrju-ation i r i  tile Cook In le t  r ey i o i l ,  The prices i n  the area are the  
Iai.de.~'I: i n  the Uni.teli S t i l : e s ,  pr$marily as a result of lorjg.-l;erm contr.ac';s 

signed when there wus an excess o f  natural gas and the producers, lacking a 
m3;jnr ;r,arkel ail t let ,  faced a "buyer's; r~;ir/<et*'' 





Distil lake Fuel o l l s  (such as home hea t ing  oi:, diesel fuel and 
combustion turbjne fuel) naa serve substantial  markets i n  the Railbelt (second 
t o  natural gas i n  t o t a l ] ,  particularly i n  isolated conmunities and i n  the 
Fairbanks and Gleanallen areas. In the Cook Inlet  region, d i s t i  i i a t e  fuels 
are currently used as a backup supply by t h e  electric u t i  t i t l e s  for peak loads 
t h a t  na tura l  gas s~lpplies are n u t  able  t o  mee*t. 

Propane and butane low-pressure gas or LPG are products of petroleum 

refinjny o[jerat.ions or are e x t r a c t e d  from natural  gas pr-!or to +:?e 'latter's 
fLrdRae."-"".e , n r i ss io~  t h rough  pipeline systems. A t  the present time LPG i s  not a major  
fuel i n  ehe Railbelt region, 

With t h e  advent of  natural gas production an the Fdorth Slope, significant 
fj t4 r j  p+ L A- ~ i e s  a OF LPG wou'id be prodliced avid separated from t h e  alethane and ehhhane 
trac"i.~ons. A s  oh - i dd -1981 ,  i t  aepesrs that: the  LPG waul;d be i j:~d l o g a l  ly  3s 

w r  F~iel *to s~pport North Slope o i l  ar~d gas operat'ions, t h u s ,  t h ~ :  extent i?f i t s  

arailabil i t y  i n  the  Railbe] t regicn i s  speculative, 

~ A number o f  po ten t i a l  hydroelectric s i t e s  have been identified i n  the: 

Ra i  l b e - i h a r c a e  payhk of fed$ 'k'"' i 1 i ?ty ~ t t ~ d i e s  f a r  the S~sjtna hydroe5{ectyic 
prcrjcci: be3! 09 car-rdirr;t~d by the A l  asks Power Ailthrjrf by, Acres-p~jjeric~n sf*lected 
ten sites (not  inc l i jd ing  the Upper iuritna a]ternatircs) as most s u i t a b l e  f o r  

development (APA L$B1) ,  Based upon further anhlyscs, i t  now appears qth;2z$ five 
of dl:@ s it@:: (Gtrour, Keekna, Yrawrre, Straori'I4ine i.ake, arjrr C, 3:,dchami.ja) are the  

mast attractive For iCui-"Li~r corrider;itiori i n  'chis st.il:.iy. i n  a d d i t j o r i ,  t h e  
i i s ~ n  p r o j a c t  i s  retained f c r  further consideration since i t s  location i s  

con\jilo;ient t o  the 6lenf;aI leal- \ ialw laad center., Qpk;rai i f i g  pararlieters f o r  
> 4 k ha k c  c 5; 4 8r.p r~u.gs~ntcd i n  '[;&"I e 2 .  ,L. 

- 3 

,. iii*iz f orjr* ~ j t j i $ ~ * ~  11 , j j ~ ~ d y  ;:itldsiL*it~li iCu Itif:st: s i x  sl tel 
* 4 

" s 

, ;  ' f  ili.-+.. r 2 1 ,  u~ rrq *- 4 ayy ~ ~ ~ ~ r . i  1 ey i.ai,i%, G l a ; ! ~  t Lakc afii; t.i:c~ lirjpevd 2 ~ : ;  r tni i  ~jr*ajec l; 
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8noi:he~ ~ ' i u d , ~  ~ ~ n d u ~ . i ; f f d  i ) ~  R a t t e  1 7 ~ - b N O T ~ ~ h w E ~  f o r  the as!? ;r Power 
litc-inii n i  -.:r.a;;m m5dx2 5 prei ifli 0ar.y evcil 1 ~ r ; t i ~ n  of' L[sfi wind energy fiotentj a l  ~f 

the Cock inlet area (BMW 198Ubj, S i x  regions (shown i n  Figure ?,,&) were 
i c ient i  fi f?d warrariti rlg fur'r,hel* i nvestfgt3*t i  0;~ :  

v @ 1 he h $ 1  1s r iorth 0$ I ? Q R ~ G ~  

a Portage Creek valley - T~rnagain Arm 
Bi rd  point - Turnagain A r w  

@ g;ii3-tk4jg-f*1 - Sumgj-it -- Broad Pas:; Apela 

a Finchor Pn.if31; - Moykbwe5 $ of kiagjer 
-* < 

@ iahneta Pass - crest o f  filennallen Highway 

lc  these arcas appear promising, at t h i ~  tiefie k;!iaer~p~ 3s no csnr;?u5ive 
~ ~ i d e l i c ~  t h a t  1 arge scale generaticin of electrical energy by megi i~~. ia t t -sca ie  

w i n d  t u ~ b i n e s  i s  a v i a b l e  upt ion i n  the Cook in le t  area (BNw 1980bj. The 
r & ~ p ' ~ ~ i :  Fui-tlrer recammends t h a t  whi le i t  i s  r~;emature t o  ~arrs  illfsr embarking on 
a t i - . , d b . * -  i a i  ge-scale w- i r i r i  pruspec"cing prctyrain a t  t h i s  tiroe, the quan,ti ty artd qua'l.idy 

[]-f the :zrind resources a t  those sites sho t~ ld  be determined through mezsuu6eme.nt, 

programs 30 g a i n  infcr'mat jon regaici, ing the F u t u r e  ctlurse of  wirtd enprgy 

pr*lrs;:ecDt-i rig i 0 khc. Couk I n  ier, area. 

gas@@ on these r e p ~ r t s  i,t zjjpears t h a t  ,uind errer.gy rrray be a i / iai j ie fource 

o f  e lec t r i c  energy i n  t he  future.  flowever, t h e  t ime  required t o  i n v e s t i g a t e  

!;)jk: ~~;i,f;ut*k: c ~ f   ti^: bj-ig~ii re?tjkjr*t::g2 ;ifjci * j ~ q a l : ~  5 jtes k d t : h  5 i 4 f f i ~ j e ~ g  % V I ~ J C ~  tirig:rb!jy3 
* .h r ! a:; t h e  t i i n ~  re!:iu'ired degrlop larye--scale, commercial iy av;.i laijie: 

~ i r i d  ri!dc?!;ni?s cdpabie  uf operat lor! i n  Alas);a, v i  1 I probably n o t  a i1oi.r 

corfi;licr+c i d  1 cjeriepatinl? 3 n jbi2fi iic;tvf a t - tp r  !.YciCj, 

Zy i .5  'Iifr:eLhesuinssl Eesoejr:.ces 
~ a * ~ ~ ~ ~ a ~ A w A - ~ - " , ~ ~ F ~ m m " ~ - " ~ ~ . ~ ~ - ~ - < ~  -* 

i i . 4 ~  1 t ; t i i  ,- r +a tyrjes of rie0thgrina i r.er,aljrci:r h ~ y ~  ( d e ~ t  i f* i QQ i i i  t i r a y  
0 i 

' L  LC"  tlr&* f x S 3 ?  ";b($j t regj  err, "1 ow- tejfip::raI.~jrr *! 4 qrr i d dlia riot dray c*ack , ~0i l ;E  

Y" " '  
~ ~ ; * ~ * * ; * [ ; g j l f i t ~ ~ 3 ~ ~ ; # ~ f ~  $ j ~ [ j ~ ~ j ~ : y y [ { ~ t ;  \nq!vi)ljri:i?4; i f j  \@I\(: i - ~ l { ~ ! j r ? y ) \ f , ~ ;  43rf424' ilks[: i*j$;$cj $ ( > $ -  

I 

*2 % ; p ] j ; ~ ~ ] j ; ~ ~ ~ ~ " J  p { y J i s  pq[" j  f O f *  cq-"Jt+[:g+ j l $ 3 ~ ! : ~ i i i ( j  j ? ]  ~ [ ~ ~ , h t ~ l v ~ * : ~ L  2Iia:;lf"d cii3tnc! U:$i? ?5* jgc:i,:t I i4rs 

k * 
f r A w *  $ 2  A *  -* 4.J b .. " j ' -8 f j  f ;  $12 'i:i" / qJa<:[: 

1 )  ' 
* a  

t jg :3$ i ; jci, cjr;, f-:;I;i.; gcfjtirerij;a i rcsour.c.2 u; i i h  tefili;erh;i?.iii*iis tb,-lk f;;.jy 112 i-; 1 i.)i'j 

J *a 3 *fd~.i - , y - ; *  thct : ~ ; i * ~ r ~ ~ j ~ )  1 &r!ij 
,5" * 

[*tijq(jj.:$; (Fji.plr[: ~ * ~ ) * p  {-j3P b4)y[~t]g{2lj y j ~ : * ~ y z 3  l ~~c$ i t>e i J  -2t15t g i  





? 
j tiIOU ~ ~ u - i i a y j f - i -  l j u r  iiig the si:mmer r o o f h s  cii- May, 





Tne Rai lhei t area has kdide-rang f a y  peat resources Figure 2,7), In  "n 

+- i-3&r q ,, s i t e s  most attractive f o r  power production, the U 4 S ,  Department of 

Energy, Office nf F o s r i i  Energy sponsored a State Resource Estimation fur 
hU" A laska (Nuck and Marki~y L920j, ~everal hags i#dere selected as h a v i n g  the 

greatest  deveicpment oppartunities. These bogs are generally lolcated a long  
the Ali:skii i l a i l r c jad  west of Pelnie~, 7htj.;~. bogs weuac: selected using t h e  

f a l l o w i f f y  srjterria Huck and Mark 7 ey 1980) : 

1 a i) ' fstance t o  a p ~ t c . . r i t i  a ]  inajar user mi~sk. lfiot exceed 30 m i  by road, 
(lr fjo 3 ~ ~ -  by railroad. 

2 .. !:isi:ance LG a major road wi th  ~ u i  t a b l e  rovqsbed giust r:ozt eceed  
5 ies,  

3, Bog area must exceed 80 acrx~s (prefsrnhly 320 ~ r y e ~ ) ,  





*I ( ~ c r e s  1981). ine tcchnalogy fdsed to harness t i d e s  for the  generation of 

The naLur*a*i process o f  ebb a ~ d  f i n  the ocean t i d e s  entrains very 
"r" i a q e  amounts o f  energy and nffers 3 non-polluting, r~neuabie .* + sourcit,. i ~ i l a i  ericrqy i s  availab7e both i n  kinept lc  .farm is.1 r a p i d l y  
,6" " r iowi~q %i da l  currenJLs, and as potenti  31 energy associ  ated w i ~ h  t h e  
rg".ifial:l 
14 r A  -A j waters contained h e h t n d  rnan-nsde barrages, ln view of the 
re ia t ive" ly  low density, the cost of' extract-ing kinetic eneu'gy I'ram 
tidacl cuurer!ts i i  r e l a t i v e l y  high, There are, arcund the wcrld, a 
' "  $ 8  i.( 

S ' ^  clsve, i;pecrd[ {oi:;rt.ions wh62r.e pidahi  raftqes r j ~ ; r ~ , ~ - ~ r  . , ;,u*iiarly high, arid 
i.&ere .i-t i s  pn..; iff[~ to tap the pol:enl.ial i_'nergiz f o r  i:>c~no!n.ii po$d,lclq 
rlej-i@tL$ 1 *$ 

3 



As par.4; cf the kcrpr, ' pre 4 j m j ~ a r y  assessejent 16 sj  ws were concjdered and 

3r.l ~ V ; P  1 i ofi fliade i:f capac 1 ty, ener-yy, and 1 o g i  i cal  itrid enii i roninentai 

prophrt i a; of each 5 i gee As 3 r f i u l t  of the evaluation, three s i l tes  were 
* 

::hu;.;i f a y  f i ~ r t h ~ r  aria iyqis.  The ch.racterist j c r  af these sites iii*c? 

ijiiraiarlz;-?d i n  Sable 223, and their.' locat jar ;  si:own i n  Figure 2,0, 

i !iay 1 . CGI; 3 55(,l!3 9 ,- ;- f- j* I " "  t:$ t L,: ,I jJ :"I 
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"The Arrchorage-.Cijok I f i l  e t  area i currently almost, enti rely dependent on 
il~i:ur.al s d i - f  conibi j~~t ior  turbine/com!~ined cycle, generati on, 'The iiri x of 
c,$ g pp+" -r* ' 
L. ,,-,.# ~ c i i l  generati rig f a c f  1 { t i e s  in tlie Ancllorage-Cook i n l e t  drc!a as o f  19ilU 

i s  stio\$irr i n  F i g t i r . ~ ;  2,9. &buu't: 9a",f tZhe uob] capacity was e i l ; h e ~ .  sfinpie and 

regenerative cyc'ie combustion turbine ur combined cycle combustian "curbinas, 

Current* plans ca , l l  For conversion c i f  same of +I;hc cainbus"cian turkiSrie u i l i c s  t;o 

c~inbirred ~ y c ' l z  operat  i or1 $0 i ncrease the generating cctpacity anti "t deecrear.:2 
beak ri~tec,. The drad'iey Lake hydror;lectrir, project appears relittively - f t rm a t  
931 3 ,  " 
~ r i  i i  pu ' ir j t .  '[he rl~ust Vikely r.tjnfigiivat'cnn f a r  t h i s  facility c a l l s  f o r  :O MW 
o f  capacity wi th  aii a t ~ n u a l  average eriercjy p r ~ d u c t i o r l  of 3476 GWi.1, 

hr 

I he Fa ivbanks-T2na~i l :  !GI le;j 'ioija center depends breavj l y  or\ c o d  - f i r e d  

ih s&.iiiii '$ 13 turbine c a p a c i t y  (227; i r r  1980) arid o i  i - - f i t *ed combu:;tion hvrbinc capdcjty 



'g 6 

iiie completion of t h i s  transmis:ion intertie Zs 6 key near-term addition 
f P 3 +  d i  ti.ie Fairi:ani.,s 6pt33, It, w- i  11 31 low Fajrhaiiks g t i  1 i t i e s  tu p~it*chas@ 

u i 2 i  a i  ivrly i tJexperis i ve  puwer genera$:ed with natural gas)  fcom Anchnraye. I t  

j l s c i  a l ' igw b o t h  ~i.0icr.s !JJ t i~ke ailvai;tage QF the addi"c'iui?a'i peak i r~ r ]  

capac ig:y d v a j  i n  the Fairbanks ar@a.  





c i i ~ ~ ~ ~ r , ~ i i i ~  fJnr;r+d t h e i r  plrform,;i,?cr: ::iiaract;..r*i:tics, The Five categoriei 



-+ i 

l rie efl"e..r; "2s of i ncreaseo efficiency of same geufer*ati ng a1 ternat3 yes 
ti;r.oir{jl.i i.hc 1 1 5 ~  0k bott0i i l ing cycl~s, such 3s the Organit. Rankine cycle (ORC)  

t;nrrceflt, w j  1'1 tySe;li;ed adyaqccd versions of tkie alterr;ah' L ryes ~ " i t h  which 

the hot toriii rgg cycle iil (jib t bt. l i ~ e d ,  f ( ; 1 ~ a m p k ,  ~ ~ l n b k d ~ , t i  O Q  turh i  nlci - ORG, 

i r t  sorrie casr:s a tzchnolagy nlay have the i~ur ien t ia?  f o r  play'irr!g rilrJre t h a n  

one r o l e  i n  d o  elec t r ic  energy supply syskeiii, Po!* example, comb~stion 
i:urbirre., whi'ie c a m w ~ ~ ~ y  used i f l  1;ke "lower 48" as devices t o  meet cycling 
load i+eqiliu*riuriei-iti;, ;re currently ~;sed i n  tire Rai 1 belt  regiirn t o  pl-ovide base 

~ u a d  genardting capacity p a r t ? y  because of t he  a v a i  1 a b i  -1 i t y  o f  i nexgensive 
" J 1 gas * 













Av?paap 28nk 
S I .: tnnrarit Score O r - 2  . , - , . --*XI x- 

- A I ~ e r n 8 5 ; I  yes us? ng r*enaw;ablt? sner2y r-e~aurce5 %,56 1 
 ad, % %  da I ,  5 0  1 d r  , h y ~ l r ' ~ ,  qee5t~e;"'rn~ 1 ,  M O Q ~  

f ta5 te  arid r e f  cse ) %hold jd be g j  v g n  prefr;*t, 31155 
C J F ~ Z "  41  t e r4 r : a t i*~c~  not  J S  ing ~2n&ca$b'le 
~ e l ~ o u r ~ e 5 ,  

-. ?ktc pr-atect i rsn of  the Fotluwrrsg AIdrkdn w~syi- 
rer6i.t;ie~i8,s; ~ n s j t l  l d kc Vie ps. snrary oo je", ri $a when 
zest I nq  Ra a 1 bc : t e iac %r i c poiqer nerd5 : 

- FIar . l i~ i r4ng the rri~k tat Furwe i n f ' f n t ~ o n  ~n e lect r ic  0,64 13 
paw" fr,osr,s 5tt,clanld be  the yr-iredry olrjectlv2 
wker.r n:ec&jng Wdil5sl";t;lecer1c poiidev needs. 

"I$?! " r r l r i ~ l r i r j  t i le  ~cbst  ooC p<jri.cr- straatd be the 0,54 10 
p ~ j ~ r j t t r ~  n b j e i l t r v e  wherr i r l ~ C t  i f14 i?nilt idrit Q ' E ~ ~ C -  
l r  r t power needs. 

- "Ir!i.,r@tss;iiig tbe relrdbilnty o f  the $2 lec t~"?? :  $ t : r v ~ c e  Q * 4 ,$ 1 1 
; j . l ~ i - i l c J  be t h e  prrrrr,rry uljer,k-.ivc;i. when ::seet?rf 
:?$i 11, rB B f ~ ~ e r  rr_ J J U W ~ P .  r ~ w d r j  



- i.i. -? Average Fjuinber of Points Given  Each j s~de~- -Sec t - ion  B ,  a".. -i.r- b 6 - h  -4a+d*** 

Issues Assocf  ated wfth  SeleM of Ejectyeic Pgwey 
A f  - 2 ~ y n a L  j 

Averaye fi~. Hjank 
Issues p ~ j v + @  

-, <-*=r2-nWar, xr;l - ~ ~ w , ~ - ~ ~ m - ~ " r " - ~ - ~ ~ ~ b - ~ ~ - ~ ~ - - * - - - - * - * * ~ ~ ~ 4 * 4 * 4 * 4 * ~ 4 * 4 * - .  
l a  L S  

r & &W~~...-*."*-'%*S~-* 
qlrd Gyjd 
",.,rTPr*Vr-- 

Protecting f i s h  and w i  idllfe 1 5 ~ 9  1 
%""f:%OUr""G$ 

Prctecting scenic quality o f  12,7 2 
the r e ~ i a n  

Protecting a i r  quality 12,s 3 

Avoiding long-tergj health ef fects  16,6 r 3 : 

Prumoting energy seif-reliance 1 8 3  6 

Minimizing energy cost  10.- 1 7 

Promoting in-state power-reiated 4 6 9 
development 

Reducing consumer effort  4,4 18 

hea'] -gh e - f f ~ ~  i ; ~  and minimiz ing  energy cost  /In,l), The issues 

receitiing the 1 west aversage points included a v o i d i n  boom- b u s t  soc i  a1 impacts 

(6,0) ., p j * ~ r i i ~ t i  rig i n-sta-i:e p~b;er.-r,e'i a t ;  &eve iopment 4,6), and rgducing 
f.bprbe"- 3b,i,cyr qph *.,* ef f  art (4, a \ 

' d  



Ces t11t:rmal 2,06 3 

peg s ,,z and wsad was-ke 0,62 7 

Coii 1 and cn i j j -based 0,08 
syntbletic fuels 



.a 

1 j i ~ t , ~  2,9. Average Score arid Ragk Orde~ o f  Responses 
- A i r ~ - - - u - ^ ~ W ^ * 4 W  

by Preference - Sect ion D, Use of incentive 

3 scale a ]  ternat j  ~ a s  
u s i  ng renewable resouipcer 
( s o l a r ,  wind, hydro) 

Large scale  a ?  ternatii~cs O,R8 
I t ~ 3 4 n g  r". renewable resources 
(solar, wind, hydro, geothrniial, 
t i d a l ,  wood waste, refuse) 

Alternatives using 
synthetic fuels a b t a i  ned 
.frcrn Alaskan coal o r  peat  

~ H . - * w m 4 v ' , - x r r * U r ~ 4 - ~ ~ ~ i - u - - *  

( a )  Tkge average score W ~ S  based on the number of i n d i \ i i d u a l s  
expressing an opinlan on the inllowing scale: strongly 
agree = 2, agree = 1, indifferent - 0 ,  disagree = -1, 
strongly disagree = - 2 .  





f G y  @ M $ - ~ O + ~ + -  .,!;yi L t 2ippii i:~h*i:$:b "I . -3 f% Lt,r -- ?- ;a ) ; ~ n r i  :r;me (hboiAt 830 ECF ) 3:. l e a s t  
i ; ~ r j f ' ~ k  ;r *'$c ; y - 1  * 

ad ioiniii l a r d  t o  f:!!.: nr3pcse-i (and C u r y t l n t  iy uncertajn) Pacif ic  Alaska  
j ;  f L , ~ ~  Q ; : ~ Q T $ ~  +;ci the " 7  t Cf+r~ r  - 4 . j ~ -  4-8 5 izake% " + 

h s ign ik ican i .  mf;u~t. (about ihl)Q i$i;F) 0.f' "r.1~~ known reserves zippears 

. Il,i;&! c p c i  * i y  f r ee  gf' ci"4rrcnt cc$%midtments. Wopjever, current f n d u s t r i  and  export 
n - 

ustiTT- &I l i probably i:ampe{-r: w i t h  the  gas and @ l e c t r j r ,  1 j l j ~ c ,  ftrr coramitmer.il 
~a~~ [ f i  ;;3 i;fi bLh~)ij* !~~e) - ; * t ion . r .  

i iii iJtls r.ei;?r?rr;% r,$t c u t r ~ f i t l y  ct j r i~~l  t ted ur;der contract  the future price 
~j r: s A c i l ~  i,c;fis; i rjer-hij*fe 4jngert;i j n ty  ;;s becomes der.-.g!ji -j n 15185. 

** < 

2 it i t ;  C!,nCe i v d b i e  tkral price $0 cn ~ ~ ~ e i t r i ~  u t i  l j t y  cclu]d approach 
thak 0-f d d s ; t $ l j a t e  -fuel f ~ j 7  a heat eyuivalericg hasis. k4hetFier or ~ Q L  Lhqs 

r- * 

O C C u r s  "$5  i a r y e i y  dependent upon the competjtiye na%ure of future market, 
Cxi a 

ii,t.its, the d d v c i r i t i , y e s  af n a t u ~ a l  ass must tte t ra~fed  c l f f  a g a i ~ s t  t h f !  uncertainty 
p y i ~ ; ~ ,  

At, this poi<$%, however, the possible advantages of increased use of 
_I * i iaturai  gas vdarrant fiirtiior evii?ijatim. I fie~c. cons gdera'cions resin1 ted i n  the  

fciurtti pr~']irriirrary eiei;r.ir. eEergy plan; P l a n  4, iucrea:ed Of I.latura'l Gas, 
A. * 
ii.:e e l e c t r i c a !  energ2 :ij",e;tntjfj~:.; ji:c'\udeci i r i  eacig OF the lour. electric 

pntrrgy p I;ari.; i y r g ?  sij:p;flii:ized i 0 T a b l e  2.1.0. These 3i l ;ernatives are tditen f ~oiii 

'[ ; i l ; l g t  i: .s wl.1 i c k  i gc iudes tile pp-aposeij i e ' i ez t i r j n  ", ~"ali..ra~.:ratlves t o  be i ncludpd 
- 1 0  

$0 t h e  c iec i r i c  eorpgy p - ~ a n s ,  

Ea[-<b frf  +"...;.;. L i l - z , , .  Fj/;sns i s  iiiscirsseci i r i  gr+eater tietail -in t h e  next Chap-key, 



i - ; )  
Ejpctyjc Egeruy j ' j d n i  
,,,,,,--,w ,,,A ,,, ,'* * * ~ * ~ L * . * - 2 - - , , , ~ e ~ " - - ~  / A  3Q 1 I B -+ c,si ---- a*, I: -.- (3 

-_* ti"" X X"- fit i t  d 



i, r # * 

i !--gei ; afiaptar descri!~rs f e3iurcs of  the four pre 1 nary Q lectri@ 
eBerkgy p '1 235, 1 fif ~?* igz$ ;  i 00 z i )~r j f ,  ~ z c h  p l  arl .i 5 presefi"i,c:d $ n two geniersl forms : 
'k) atl O U ~ ~ < ? ; P  nf f ~ ; ~ t i ~ ~ @ :  tii. ~at :bi  p l a n  f o r  each lnari cenl;eir and 2 )  a 
f ;t-;$j=4.a W I  E c. c b g ~ c . .  ,.ar:i,ryf 12g ;7 /-ge)re$e/l.tat j m i x  of Y @ ~ G . ( c (  - , , :* - t ing  capaciety for  t h a t  p lan  over 



, , ,,, ,,4 , ,  t n j c - r  
, ~ A s t  CASE i J  

-4.<*4-, & -.,*i - -- im...* ""~&--mr+. --'"re- > 

-', 

t h i s  p 1 %  based on a transition fron~ e x i s t l o g  qcnet+at ;ng  technologies 
"i:o 2 j isp*2rj;"+ $ 4 6  % I  cy+3t ,,. Lfl ~ , ~ t . i o f i a i  yerleracing tecrinalog&ies as e lgctr icdi  requirements 

"Ui'l i r icresc.~: end r?x$stir;g capacity i s  re!:rred. i n i s  p l a n  represeats the base or 

i**c$'cpericc. case. [WT) ~ a r j a t i ~ n ~  t o  t h i s  PI-an have been ident i . f iec l :  Plari 14, 

w-; l h ~ : j t  the  Upper S ~ s i t n a  p r o j f c t ,  and Plan  l e ,  with thc? Upper Susi tnh 

f,~u~n~ji.c~t. The assurrrptio~s iiiarle i 0 each of these pl an5 arc pres.ini;zd below. 
, N 

jSi - 1  Plan !.h: Bast Case k i i k h o u t  Upper S u s i t n a  
"---usU"rrr#* * * * * * < A r . ; - i r , & d - ~ w M + s l ~ -  "ru*,&,m - * . . 3 ~ ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ C r  

ihc p~ in ra ry  gc~ei.al:i fig al-ter*itaf: ivc.5 'i ncPud@d i n  t h i  c, p'l an ;re: 
.% , y 1  , or d i : ; t j " / l a l e )  

r combin~d cycle ( g a s  ur distillate 
@ hydrur2lectric (ather than upper skjs-jtna 
@ convention2l coal steam e iec t r  ic, 

The key features of this p l a n  f o r  each of the load centers are summarized 
bh? 5 8% 



T h i s  p ? e n  i s  4 l -~us t ra ted  i n  Figure 3,1 for t h e  Anchorage-Coak inl(L;tt load 

~ e f d e r ,  45 w"!%h a l l  the figures included i n  this chapter,  the ho~ifonrai a x i s  
* *, represents the time horiznn o f  the slu,y--1980 through ZOIO, [he henvicr  

curve i n  "ehe f f gerre is t b i ;  peak dernzznd (net consumpti f o r  that lo& centg;~, 
mo'itAiplietl  by 1.4. The peak b~rfiands were calculated f i *om the medium annual 
energy cansumpt4 on projec4;i ons made by ISEK i n  Electrbic bower Gonsl;imption For 

M ~ ~ - ~ ~ ~ ~ ~ t + - ~ ~ M + % ~ ~ - ~ W  -<-a-"w%+9*&-~bd*&%" 

,the Raj 1 ; i+ o,'ection of  Requirements (Goldsmith and Husk@y 1.980). + , ...** .> . . ..&_ m- ***--4*-mVIVIVIVI ~ ~ Y V Y V a  ar*ri-w-*'..*&s- .* *-%."'**y- w. 

Mlti'ie these projection:; were not  dei/eloped as part c l f '  t r i i s  prajeci;, they 

provld~ an approxirnaliutj of ftrture requirements ",haat can be used for ~ i l r  

purposes 0% thls  report. Corrswpt-ion Fort.casts ;re b e i n g   lade as p a r h f  
* 4 t h i c ;  study b u t  havc not begri comple'ted a t  t h i s  t ime,) peak denlands (PEAK 

were compfjted from the annual energy p r ~ j e c t e d  i n  the lSER report 
&c;suming ;a yeat+ly load fac tor  YLFf of 0,50 using the farmula: 

AF ( P  ' P E A.( ( [qW ) = ---wae.w-Aabr$~+hwd wmM- 

YLF * 9.760 (hourslyear7 

The assf~med yearly laad *factor 0:: 0.50 1s approxiifiately ttle yearly faad fac to r  
-Fd. cxpizrie~c~ed by are2 u t i  1 ? t i e r ,  d u r i n g  * ~ ) I E :  19105. 1 h i  calcci ;at@& peak cfeifinr:d 

-4 .; *;net? .;cult.ipi l e d  hy 2,08 t o  adj i ls  t f a r  transmission and tdistrAibi,i'l;ion 
Vx- l o ~ s ~ s .  i i r i s  i o r i t ~ r r i s  the d ~ m a n d  projection frcm uet consumptjofi t o  gross 

genaration by allowing For tra~smjssion and distribution losses, ?"his ~ d l t j e  

is t h e n  mulCJplied by 123 t o  a-110% fo r  a 30% reserve margin, BoLh the 

[or trbr\smqi ;r; ion and d i  s" r$bv  t ion  !ocs@c, (87;) arid for reserve margi ri 
(3a] were i e ] e c i e d  oriiy t o  be representative of R % i  l b e " f k  area u t i  1 itics and 

3i"f.f ~ ~ p ( " C a e r " . . "  
* 1 

.,,jar: iy based up00 hj:turical data ,  Overall, a d j i ~ s t i n y  f o r  
U d 

5; i ~ i i  ajrd t j - i  : tr. i b u t  ion {osse:; ant! -for. u i e  i*eser\ir njary fi i**c.;~l tc, j n af: 



FXGUkE 3,1. Plan 78: Base Case Without Upper 
7 *-+--"*m*-*m*M 

Su:i t na  for Ancharage-Cook In1 e t  

yr,:iiuced i n  i:ach of the plaris.  For ex$';'nple3 8 p l a n  t h a t  results i n  a 
re]ativrly h i g h  gos t  of power g i l l  have 3 relatively low dema,nd f o r  

er-crricity %, -& ,# while p l a n s  w i t h  lawer costs of powev wSli have higher demands. 



e l e c $ ; ? i c i t y  required by the eansuner. AS pointed earlier, different 
IevcIs o f  conservation and electric energy substitute penetration a r e  

e v i i ~ i i * t ~ e d  35 p a r t  af electric energy p"Ian. Flyurc 3.2 ~ i l l ~ s ~ t r a t ~ s  the 
e f f ~ c < : s  o f  increased conservation an the gross generating capaci%;)j required 

and un the relative m i x  nf generating canacity required i n  Plan 1. A t  this 

point En the  s tudy,  the  effects of conservation on the requirgd pi2ak 

tonsurnption have FIOL Seen evaiuaat;ed. The levcis of conservation ijr;ed f o r  
j 1 1 ii.r~ratii!e PCLrPflfFtS i ~ i  figures are based 00 sample calculations and 

should not  be interprelied as representing the f i n a l  contribution of 

~ o ~ s e r ~ a t i ~ n  i n  any p l a n ,  As shown, c~nservatio~ reduces the gross generat.ing 
- c-:"-;,: : reqiiired. r he m i x  af generating alternatives i s  r e l a t i v ~ e j y  

; *, + <,: <A gw *i + Tkle p w -  4 .  e * iadry eFFeci; o f  cwrrservatian i n  this case i s  to delay t h e  
* = . ..* , , " ;F.. ..-.I .. .. t , ~  : ::-: 5yenera%i ng plants  are required t o  be an-l ine ,  

I * 

5 .:i ;:s 3,3 and 3.4 $ 1  liastratc the future n i x  of  generating capacity f o r  
.a4 s c f : , ;  ," , 4 ;. -:; n a n k s $ - T - .  .cnana Valley load center f o r  Plan 1 without and w i t h  additional 
,"* P A " "  + ~ ~ ~ ~ e r ~ a $ ; i ~ i - ~  ir i r :  luded,  respecu vel y. Ti3ese figures show t h a t  under dh i p l a n  
ex i -.'- b t  G: rsg diesel and o i l  combustiun t u rb ine  cspaci  t y  i s  retired and replaced 

with coal steam turbine and gas cambined cycle generation, The  coal steam 
i;urhe!ne capactty would be [j;r.ic? wliile $:he gas combined iyiie 

I * 

q3i-j 2 c =! -i:y w ~ a l d b e ~ s e d t o f i ~ ~ : e - ~ ~ y s l i n g l ~ a d ,  Fiylires3,3av1d3.11as:;u;ile tkia't 

coal steam bt;urbine plants locsted i n  the Fairbanks apea (Nenana can ~ T O ~ L I C G  

pokJek+ a t  a lower cost than  power produced at Beluga hnd transmitted t o  

if power produced at; Beluga i s  less expensive i n  Fairbanks t l r t i i i  

power qenerasted a t  F a i r b a n l : ~ ,  then Fairbanks u~ni i ld  add only gal; ciimiri ned ~ y c " ! ~  

un*iir, to ~ ~ . ~ \ d j d g  reserve capac*i ty tc' meet peak demand and :blocid import pc?iu:cr 

i-'r*ue~ Arrchorzj,ge. 

-1;1.7 p i a n  : { f i r  H$sr <:7$@1 W i 2 c l i 5 $ e r  S i i r l t nd  
x",'Pax*-p anr.~-*,"-#rcuulr**------d-**.--- -----*---'"- 

~ h a i l ;  p l a f ~  i s  based krijon a c.;cjci-i:.inu3P;iim o f  prc!seuit geilrrai:incj i:echnci"ii:{~rcis 

n.i brl ;i tr*arls .i j; i 1 ; ~  Uppejr* :;kis i .tila hyiir-opower as reyu i :%c~i ; Any ad,; i t i ona l 

;beqirj red cat3at:i 4 ; ~  j s t.0 be sijpp i ed kly cod] steani l:ur!,j rie OY col!lk>i !let.! ~ ~ ' 1 2  

e *" 

f + i L "1 $ t j F~s,,, ilie ~ ~ y r a c j ~ ~ ~  .gYgsfi . , t j r f i  t,he i j$~ger  : i [ r$ i t g3  p~%oj+?t:t .is 8 . l ' i o i i k k~ t?  ?+ki~ 

-th . Qiid ceilters ~ l a ~ p ~ j  tjg;cjri t l ic  i u. i . . ~  'i a %  'i lie peak cic!rrlanti '; n 1.'3$311, 





P \ a n  14: Rare Case  Without Upper Susj t n a ,  i 1 j ~ s t r a t - j n y  
Ef fecdts  o f  Conservation for Fai  rbanks-Tanana Icy 









j 2  i~ ic in 29: High Cons?r.v..;ti'oli and  Use! oi' Renewables 
* -  ,k-,. 

f :  j 7 1  f ~ y .  &ris.:!,i~rag:, -Cook f ri i r i l  













a ~ ~ 2 ~ , . . ~ ~ d ~ ~ ~ ~ j c d f g ,  -{+@*$12 Prei ini i nai 2 lissrrssment o f  Cook l n l e t  T i da i  Power- 
-pr 

A *  - ' " . * " - . ~ ~ ~ , 4 ^ * l ~  

i .?:;I: I R:3~j:jr'i:-~~!':.5g2'/ j i j i  i l irytr L: L $$]if Kec0nfiaj r,sarjce 2nd c' t e  Scl e c t i  on a 
' ~ . - " x d r x l " - - - * i . " i Y x ' ~ ~ ' ~  -r-,w-~~yw~VIIiiVIIiVIIiVIIiVIIiVIIi--~*~-iuC.-*l~~f-"~ -e-,.."&" rr-w*e--+*r.-- - . - - - A _ r i r - . , - U  m - - - - w w m * - a I  .- 

Fnergy Msdcliny. 1973. A Mocje"\ f o r  
-**-4--*w-- m.. -&*$$% :**- ! ~ & ~ * j , s ~ ~  

SCructure --w$ s - r ~ ~ ~ - m , ~ r r x P ; ~ ~ s s . . s s  arid i-d,airra"/, Uses. u+tEnur,,l. 
Papers pre:t?!~terl a t  rz special ~derksijcrp arganized by the 

P U -1, rdat i onai Sic i encc F ~ g ~ d g t  i otl and the En~f+yy  Research Url i Queer? Mary 
Co ! lecp, Londan, IPC Science and Pechrrology Press Ltd ,  Surrey, Eny 1 and,  

+ 1 

60 jf iqm;th,  Scatt and i... I.dulikcay* 1'380, Eieetric Pasuer Cansilrrtptian f o r  the 
~ w ~ . ~ , ~ ~ - . ~ - ~ u - r a r i ~ ~ - ~ - ~ - ~ ~ - ~ * ~  Raijbait; & ProJec~t 

. **nri*r - **a -+a w x  .i-rrirrmnir* r*"rr*x*-l-d&-**-."+.M.w,# 
*ements, Tnst<I Lute o f  Soci  a1 and EconornS c 

y*-u-,- f<@scarch e5 Anchorage, 
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