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X ? 

ihe  Stab?  0-f Alaska c~rf im~ssia~nri  Baete lie l;c investigate potenticll 
i , i , rSd t i . g i c . ;  ft~tur;l etectr.ic pqy;err development i n  Ala,skats R a - i l b e l t  p.egi~rt. 
*. 

t ht3 s r,fdlts a* s 8  o f  the sttidy w i  *\I be ijsed by t b : ~  n f f i c ~  of the Governor t o  
/c 
~cjr.iiitiliii:ii ri?~oimnet$di?t i~~n~ For e icc t r ic  power n'evslapnieni: i n  t h e  Railbelt, 

The pr irfiary objective of' the study d t ~ t d e l ~ p  and analyze several 
a i f e r n a t i v ?  a!any-range plans for e lec t r ic  energy development $ f i  the Railbelt 
region. Each p lan  $ 5  hasi:rl on a gc;neuAa 1 rrierlly dekte'iopment straeggy 

* * usr r~rcs~n t  i l l y  orie 07. Q1Qi.e p o l  i~ ip: A'/ may kr i sh  t r j  pursue. I he 

arid "[~'EC, rjf th~: pl3ii: w i 11 p r ~ d ~ c e  f ~ i * t : ~ a ~ t s  O F :  electric: energy demand, 

c. ,..l:edu b- les Scr deve l op ing  genera"iio83 and conservation Cjternati ves, esi; iffrates 

of the cost o f  ~ R P J ~ I ~ ,  and d iscussjons oF the envirnnmerltai and soci~economic 
charac te r i s t ic r  for oarh  plan. 



Coa!-Fircrd Steart i -E!e~fric  Po2qer P l a n t  A i t e r n a t i v e s  for the 
" - , , *  " - .. , - 2 . - - " , , d a ,  " - v 4 & ' , '  4 . " .  + . .  il 
K a i  ibe 1: Ef;guini! r:f Aiaski: *--.. -- --w*'r *- * - -+ r *ww d - $ - -  - -+ v"--<e**+- ?"%* *.+ 

Chskachamaa livdrfig b c t r  i c  i'riternative for the Raj  i b e l t  R~2-ion 
nrrrr H d - 1  war* -i rX. * - "<*..* t8"UI. Xid*Mh C,d.s-z- -'--**I. bcnri"rur*ixrr*l-*e *-*a- I*-'- I---.* ."* * r re ,xy* -  h - ~ x - "  * " lY*X"&d*UI*L- XlLViXn '&.~**>*X-(XLYII * ~ * U I I . ,  i-, 

o f  A laska 



*+.* !he tat31 nameplate geni?i-ating capac i ty  For  each of 'chi3 Rajlbe ' i r  

IJ"~ !=if; lei; hy type of generating capacik: *is presented i n  l'abie $.I\, A s  s h w n  

in L the Anchor;~ye-Coot: in le t  are.; had a t o t a l  of G%1.,5 M/IW o f  

c a p a c i t y ,  and the Glenncllen-Valuez area had 303.65 MM o f  capac i t y  in 1380. 
I3 P 
i:r ii.2 t c i ta l  945.05 M!4 capdc it:y, ma j o i e i t y  S S  s imple-cycle combustiori 

m .. 
i-tari-jiiie (5' i(JS4C; MW or. 55%). !he relir.tive m i x  nl2 t ~ c h n ~ l o g i e s  i s  :;hwn i n  

F;gare S.L. The t o t a l  narn.plate gy~l;erat!ng capacj ty  For tk rsili1:ary 

j ~ ~ s % ~ j l a t i < j n ~  1s srjjrrgfiayjzed -ra$Ie 5,2, 
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"" 1 in'r.er.conne:r:te:tld. I ni? Glennal'ien-Yaldea area has only a single u t i i  ivy, the 

Military Instai?at?ans 





!;*!;s mentei nneti ear l ier,  t k  Ra i lbe ' i t  rirea has three no0 i neer ;onnected -1  ad 
k t ;  +:he n n ~ h ~ r a g ~  -ifo01: I n  lei: f ; r e ~ ,  the Fa i - t - c 5 '  ;j&+,,~s-lenana, \ /alley area; and 
L P i  I'ilerlnal len-ilalde;: area, 10 tie foil ~ g i n g  s & : c t i ~ n ,  th2 e x i s t i n g  yeneratiny 
rdcilii ' iri; a.nd planned additions for each o";cke$*z areas are prei;en&>d and 

hr i e f l y  d*iscussl,j. 

i i i c !  A n h ; h c s r e ~ C  f nlet area Mac, l;hree rural e 7ecti f i fc coopt:ratfve 

associat ions [REfis), *klrso municipal u t i l i t i ~ s ,  a Feder*al P ~ ~ q e r  Adlainisqtra.t*iovi, 

and "Edo nti litary ins"callations, They are listed belgrj: 

Alaskb Po~ei- Adrnin i s t r a a i o  (APA - U,S, Departsient of Enerlgy 

Anchorage i " iun i~ ipa7  L i g h t  and P@de>r AML&P) - Municipal Utility 
Ghugach Electric Assoc- iat ion 

goj~;3r Electric Association (HE 
i4atanuskri Electric Assuciat iorr  JBEA), Inca - REA 

S@\irard Electric Sysv:em - &,$cipal utility 
i: ? t ~ _ r r c l < ~ ~ i  NB - M$l iLary 

R i i h d i s J ~ ~ f ~  - Fijt 1 i t ifry 

HI*/ o f  these r jugdniza i iuns ,  %itin the exceptlor, o f  MEA, have electrical 
.C* 6 " yenuratr'rig ~ B L I  I i t ie r .  MEA b ~ y s  i t s  pQwer frw the Chug&& Electric 

f l s : ; ~ ~  j a$ i ~ g i  i{E& 2nd SES have r ~ e l a t i v p l l y  ~ g f i a l l  yencrating f a c i a j i t - i e s  thaf; are 
used (.'or c,tandb;f aperation onl,y, They a l so  p!ir~i:;lsz tb i+ i r  power dur ing normal 

,b ii 

r3pera.i-ions from $he CRugach itlectric ksi;or.iai-.ion, 1 o t i f l  naveplate geti&:i.akin(j 

cngat: i E y  =For. t i le re  utiii"i:ies i s  present:ei: ir! Table  2.1. Tota l  nameplate 
cjenilra'ci ny capac'ity Poi' +titi: two lni l i tary i w t a  l l a t  ions iri thc i!nchorB;lge-CaoBc 
Ia'ie-t .area, gS]menciur.f kFe and Fort R'icigardsrln, 8i.c prr,st?i?ted i n  T able  2 , 2 .  





TA@itE 2 - 2 ,  - 
.mPsav's..-m.UI -a- ilr kd 

- " - -  al  biar~'plak Generating Capacity Anchorage-Cool: In le t  
/+?-ea ifj 1 .i tary ins ta l  1 a.[:'j (1930) 

&, ... ( a j 
L L { S  % 
-we-*-S, *---+-- D iese l  - Hydro 9wm *Mww, RCCT SCCT -e-wwda $Iw Tot;a 1 

-*"- 

.W sp 

k ifgencjai*f AFB 8 2 , %  0 Q 0 3 L k 5  J3 ,6  

Fort  Rick~ardson e--.+ Q 7 2  
-3.--- 

0 
-x 

0 
sl4 

0 
."w. 

0 2 5 2  
%.Aa-+"r*ii*m --.-**r-***-" 

- m U r r r r , w ~ > ~ ~ * i a . * w > ? d * M W ~ w * ~ ~  - ( a )  CCCT - Combined-Cycle Combu,tion jurbin.1- 
Diese l  - U+ie~ei Cyc'le 
Hydro - Wydraullic 'Turbine 

RGCT - Regenera-l,ive Cycle Cambu $ t i  m Turbine 
SCCP Siislple i:ycle Cambust i o n  Turbine  

S"$ - Steam Turbine 

Presently, three additional gcneravLing f a e j l i t i e s  are planned for the 

Knchor'age-Coak Iniet  area. The Bradley Laice hydrw1ectr-i~ Fac i  1 i t y  w i  17 have 
a rated capaci ty OF 90 Mkd w i t h  an expected average anvlual energy p*roduct.iun of 
3117 ,OUQ,0(10 kWh. I t  i s  presen6t!y anticipated t o  ccme on-liw i n  19118, Undei- 

airrent ~ 7 a n r ,  i t  is t o  be a Federal iprnJect bt i f l t ;  by the Corps of: Eficjin~ers 

i\MI&P i s  pl&nnirrg t o  s(?d a 73,6-MW canbustion turbine u n i t  a t  Stat ior :  2 
i u  1982. C E f i  plann.ing t o  add a wast~ !  heat recovery stearrr turbine at the 

"-1" eetuga plant i n  1982, ghis u n i t  %if: h ~ v e  a generating c a p a c l i : ~  of 
apprnx -itsate l y 54 Mkd . 



The Glennallen-Valdez area has a s ing le  REA, the Copper Valley Electric 
Usc,~ciiiJ;ion, ir:c. Their capac i ty  as of 1980 i s  sho2fi Tab le  2,.5. The 
Ce!~per Valley Etectr i c  Assoc ta t ion has a hgdroelectr i c  generating project 
under construction at 5olo;ilnr; Gii lci-j, Th i s  f ac i  1 i t y  is expected t o  coine 
on-line i n  1981 w i t h  a capac i ty  of 12 !f&/. 

* * 

TABLE 2.3. jotdl Nameplate Generating Cauacity Faivbailks- 
Y - b i - ~ - m ~ g * R * - + ~ M m d . , s  AeA 

'rcnana Valley Area Utilities ( i980 



*.LnuWI w * i h ~ * ' d C * ~ - ~ X , Y - I C - U I 4 U * ~  

-**Ec  tr;c ( a )  (,i,r,T - Cornbinrd-.Cyc le Comhii c;t ion i urb jne 
[ j icse l  - Qjese? Cyc*ie 

Hydro - t-iyiirau 1 jr, '~rbine 
KCCT - Reqencrative Cycle Combustion Turbine 
SiXb - S iticple Cyc le C o i n b ~ t ~ t  ion Turbine 

5jT .- $%c:zlm r l j rbi f i r  





E ~ $ s ~ ~ ~ ~ ~  g&rfgj pr _i;ih!ii,D c d  :G GE4ERAT ING FAG i i l l i  ES FOR - *a. 4 -*-4%sa*,~>*"w.-""",4 " w,44h..."+ w*.,***A w<** * # ~ w & . & ! d d * ~ . ~ . . ~ . - d  .wddfmm- 

iu *1 ** 

RAILBELT iJTii..i i li-:, I;&D MIL!I&RY INSTALLhSIQMS 
-.re- ". -irr- rl*r ilh" "+*-*- rr*l*ui--r** u ".- esd+hrsclnrarryrar *a-."a * *a* rr- u-uri-irai-* r*rrr<*-- i=--- t w -  rra"'.-,--rcursr 



Prod - Direct P\archase from Bellaga producers 
f" . * 

L S  -* iwsocai i;i~g:pilars 

{ n ~ t a l l a $ * i o f i  Date: 
4- -* ~.*&d4&*+~"**,-~*"~*~-<~- 

Tk.: year. the yeneratbny u n i t  was installed/came on-line. 

5, Ketairei~enj: o a : ~ :  
Y v*r-*-nrbil.,t- .iir ws-**e~.,.,+,Be*w~*ri 

The y ~ a r  the-  nil: 1s planned t o  be retired. The f o l l ~ d i n y  l ifeelms 

i3a.v-e been assumed For the v a r i c a ~  tmes of generauing units. Tkse  
life2tirrres are the sarre as. those a s s t l ~ d  by Acres American Inc. 
(198l . ) ,  wit11 tkfe ~ : x c e p ~ , i c ~ n  of l i fet im for naturill-.gas-fir*e qas 
turbjnes, acres U S ~ S  a 30-year 'iei4.'etire, while a 20-year l i fe t r 'me 

iri 11 be assumci i n  this  analysis, lktis reduced l i f e t i w  wa: 
selected t o  siore accurate !y r e f ' i ~ c t  the current Alaska Public 
i i t i * l i%i~ : s  Cammission n l i i n g  tha t  the useftdl depreciated l i f e  of a 

e - s"inrp ie-cycle gas 'c.tjrb ine is 16 2/3rds years. 

Large Steam iurbjnes (3kOOMW = 30 years 
S~ilal t 'Team 'Turb'ines (<aQOl@A) = 35 p a r s  
{jjl.-Firec% Gas " fn j r$ in~s  = 20 years 

,Flctural -Gas-)"jra Gas Turb.ine-; = 20 years 
~~j~~~ l s  = 30 *years 

C~. i : r i j . i r ;~d-~Cy~1~ u n i t s  zc 30 year$ 
Convent? on3 l I~jydro - 50 year5 

la 

4 & a r n e p j a t ~  ;-;ioac.itsA[ 
,+* * e % A  - *>. " .#A , :-: -%***&I - 

1 

TI. , tt-: F+ r:t-.?rl sib ~aii@pl;li:e capacity the? unit, 

7, fietreratjnq c-l-s?r-ity a t  0°F if"ig9: - M -*- d* *,#W *kW**A, *A2.f222 4-,*- ***&&-----J -*/- 

/iL~-?ij; tjegje:*alinq ca;jacii:y i p t  [!"I:, fn  mas{. cases t;hfr, i s  

r:.\.;entia!ly the sa:rie aid t i . i ~  ns~tep]a&&? ;ecapar:ii:e H ~ ~ d - v . - r ~  grner;:tfI;c~ 
::~g;!c r t y  ioi ctxijhustiari tijrbirie capac i t y  iacrt?nres 8% i;he ambien l: 

z rwG- f-r 5pr,f,2 4 L  +e.l- s ttJ r3 ij;! c u C: 3 aie 5 , $jEt4e clt~_ )P-e"i s\ji;tcm 1 aad a1 SD j i ~ c r i : & ~ e ~ ;  W I  Y c!) g 

t .,--. jq 6" b+Z:d , F4 .; :+ J ~ ,  - 14 r n 8r:ih .ieni: ix?;!mperature, Lhis incueased capac 1i:y ci3n i,~ 
F 1 i: <-3 

* s ...... c i  i.,~ ir-):i ye&., (;tyt;tc:in ! n ; l d .  13 most case:; ti.g+ rictinfipl;il;;i i:iipacji.;/ 
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a.lj , 
1 r1f3 mi;/i!iiuni airTiui;! capai;<xy rac tor  4s the percent af tiine the 

I X ' - 1  - 
g + ~ ~ i ~ r i r ~ - ~ , i r i y  i j n * ! ~  35 a v a j l a i j i e ,  T h i s  incisdes b o t h  naintc:stinr;o and 
-e~y-v j  4 *-,c* tr&l tamf~eis e f o r  parpos%s i;f rnis project, the follvdniing 

qq,jntjgfi si;cGj i d  be ;:&$sf ~ e i i .  

t kq2ssb 4 J 8- *$- = (L - FOR) (l - AMK) 



LG
 

225 
r;

 
,
 

It3 i,
!
 

t
u
 +-v 

"- B
y?. 

~
*
l
 

j 
.-. 

1 
a""" 

i 
!2: \ 

k*, 
'i: a
#
-
 

%*..% 6
>
 

In* 
fi-r 
r_

*
.b

 





w
 

2,z r
j
 

(
I"

 
a:, p 
'* 1 



IT
' 

*
3
 

m
 

- $
! 

g; 

fz ! 



'-. 
# 

.;: 
6

-
 

--- 
5
 

a?? 

6
 

#
&

 





*
i;
 

rfx 
P

h
 

P
h

r 
."a 

?at 
br4 

k2 
;? 

m
 

c-h 
P-, 

p
i
,
 

i-.. 

r"
( 

a'? 
L3-S 

m
 

* 
-* 

*-+ 
- 

c-5 
2
 



'PIP 
a"% 

I0 4. 

C
 * 



c
+
 
d
?
 

C 
V

 

'P
I, 

r
-
i 

c
 y 

'%
.CI 

re
- 

$/! 






