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The State of Alaska cOlllll is s1oned Batten " to investigate potential s t ra t ­

egies for future electric power development in Alaska's Rallbelt region . The

resul t s of the st udy wl1l be used by the Office of the Governor to fonnulate

reconmendat1ons for electric power development in the Ral1belt.

The primary objective of the study is to develop and analyze several alter­

native long-range plans for electric energy development in the Ral1belt region

(see Voltlllll! I). Each plan 15 based on a general energy development strategy

representing one or IIlOre pol tctes that Alaska may wish to pursue . The analyses

of the plans wl1l produce forecasts of electric energy demand . schedules for

developing gener!t1on and conservation alternatives, estimates of the cost of

power. and discussions of the environmental and socioeconomic characteristics

for each plan .

This report (Voltlllll! V of a series of seventeen reports, 11sted below).

presents a set of pre11m1nary electric energy plans for the Ral1belt region.

These plans provided, during the course of this study, t conmon basis fr:r ef s­

cuss ion by all parties concerned with electric energy development i n the

Ral1belt region and provided a framework on wh ich to fontlUlate the f1N)l electric

energy plans presented i n Voltlllll! I.

Vollllle I

Volume II

VollMlll! III

Volume IV

Volume V

RAILBELT ELECTRIC POWER ALTERNATIVES STuor

Ral1belt Electric Power Alternatives Study: Evaluation of
Ral16e1t Electric Energy Plans

Selection of Electric EnergY Generation Alternatives for
Cons1derat10n 1n Ra1l6elt Electric Energy plans

Executive Sunmary - candtdate Electrtc Energy re ennctoctes for
Future APplication in the Rat16elt Res10n OTAladia

candidate Electric Energy Technologies for Future Appl1catton tn
thf! Ra11b1!1t Region OfATaSka

Pre11mtnary Ral1belt Electrtc Energy Plans

'"



Voll11le VI

Voila! VII

Vol ..- VIII

Vol.- IX

VolUlle I

Volume II

Volune I II

Volume 1111

Volume IIV

Vol"" IV

Vol..-e IVI

Vol.-e IVII

Extsttng ~rattng Facfl lti@s and Plann@d Addit ions for tM
Ra.,bilt RMlon orAlaska

Fossfl Fu@l Ava n abil ity and Price FOrKuts for the Ratlbelt
Rriton of Aluh

Ra l1belt El ectric tty I)@IIand ( RED) Model Speci fi cati ons

Aluh Eco""c ProJl!Ctions for EstiNting Electr icity ~uire~

_ nts for the Ra t1 1t

ee:-.unttl MHtiUJ Public Input for the Ratlbelt Electric Power
AI ternU v@s st y

Over/Under (AREEP Version) Model User ' s Manual

Coal-F tred Stearn-Electrtc Power Plant Alternatives for the
Ra1lbeit RMton of Aluka

Natural Gas-fired Combtned-Cycle Power Plant Alternative for
thi Rif1bi!lt Reglon Of Alaska

Chakachamna HYdroelectric AlternHive for the ~tl bel t RMion
of A1Uka

Br"O\oII'Ie Hydroelectric Alternative for the Ra11belt RMion of
Aiaska

Wind En@!"!D' Alte",.tive for the Ratlbelt Region of Alaska

Coal-Gasificat ion eo.bi ned-Crc1e Powr Plut Al tenw t ive for
the 1ti11bilt !Wilon of Alaska

UECUTl VE SlfIWlY

Four pr"!! 1t. inary electri c ener gy plans have been developed for the

h t1be l t arpa . Each of t hese ph ns represents a poss ib le e lec tri c en@rg}'

·fut ure- th at presently appear s vt able fo r th e Ratlbelt . The plans were
de¥elopeO t o encOllPass t he full r ange of censer..at ion and gen@ration

alterndhes ... al1able to the region as well as t o pro..ide a direct CCJIIParlson
of the f ut ures that ar@current ly rece iv ing the greates t int eres t . ithin th e

Rallbel t . The 9@fleral suWly strategy of each phn 15 i ndicate d by the plan' S

title :
Plan 1: Base Case

A, Without Upper Susttna
B. Wi th Upper Sus1tna

Plan 2: High Conser..atton and Use of Renewable Resources
A, Without Upper Susitn.
B. With Upper Susitna

Plan 3: Increased Use of Coal

Plan 4: Increased Use of Natural Gas

Key ass~ttons c~n to all plans include:

• l.It1ltUes ' current plans fo r addit ions proceed as plann@d ,

• Gener.ti ng units are retired based on ass~ usefu l l h es .

• "" t nt erc onnecti on between the Anchor.ge-Cook (nl et and
Fairbanks-Tanana V,.l1ey load centers Is cOlIPl eted i n 1984 and

strengthened as necessary to allow ecOROlllY pow@r uchang@s eet eeen

Fairbank s and AnChorage .

• All load cente-s . ,.t nt a1n suff ici@nt peaking capac ity to provide

peak requ irl!lllents tn th@ @v@nt of interconnection h llure.

• rne Glenn.l1@n-Yald@z load center is included as part of the

Anchorage-Cook Inlet load center . Glennallen-Valdez area electrical

loads and generating capacity are coni)ined . ith the electrical loads

and generat tng capacity of the AnChOrl9@ area ,

• The Bradley L.ake hydroelectr ic project COllIeS on-line i n 1988.



installed IHer the hydro altematives ,

PlAN 1: BASE CASE

This plan is based on a trans1 tton fro- @x1sttng 9@nerat1ng technologies
to alt@mathe conv@nttonal generating t @chnolog1@s as el@ctr 1cal requirements

teerease and existing capacity 15 ~tf red. This plan ~presen ts the base or

re ference case . T., vari atf ons of th is plan ~~ ~n i d@nti f ied: PI,n I. 15

the base case MUhout the Upper Susl tnl Proj ect 1M Phn lB is the base ClS@

wUh t he adclUiDn of the Upper Sust tn.i project. The f@ltures of each of these
pl ans are out lined b@low.

PlAN 1-': BASE CASE WITHOUT lI'PER 5USITM

The pr iNry generati ng .Iternatlves included tn th1$ pla n are IS follows :
• cOllbust1on turbtnes (9IS Ocr d15t H late J
• ce-bined cycle (gaS or distt1 1. te )

• hydroelectric (other t~n Upper Sust tna)
• convent ional coal s t e.. electric .

The key features of this plan are Stmna rized below:

• The ChakachalMa hydroelectr ic project 15 built JS required to come
on- l ine no SOOner than 1994.

• Jhe Grant L....e project is buil t as requi red to COllIe on. 1tne no
Sooner t lwn 1990.

• The AI1 is on hydroe lectric project 15 add@d as neces sary after
1992 (see page 1.2 ).

• Coal s te am tUrb1n@s are
as neceSSH y.

• 011 cOllbus tl on tu rb ine uni t s are used for peaking in the fa irbanks.
Ja,..na V,l1ey lo.td center unttl re t 1re-ent.

• Got s cOllb1ned cycl es are added to provtde pea""ng generat ton when

exis t ing F. frbanlts-Tanana Va H ey oil contlust ion units an! n!t1n!d.

• CO. l -f1n!d st eam-elec trtc capacity is added for baselOC1d if less
expens lv@ tlwn power f,c. Anchorl ge- Coot. Inl@t . If COCl).f1 red

genera tion is not tess expensive•• 11 new genera tion wi ll bf>
gas~f1 red cOllbtned cycle.

"

PLAN lB: BASE WE WITH l.PPER SUSITKA

This plan is based upon a cont inuati on of p~sent generating technologies

with .. trans ition to Upper Sus1tna hydropower as requi red. Any additional

capaci ty required is to be SuPplied by conv@ntlonal coal s tea. turbine or

cOllb lned.cycl@ factli ti es . The key f@a t unl!s of t h15 plan . re Slllllllrized below:

• The Wata"'" I f. cil 1ty of the Up~r Sus itna project is lVatl . bl @

IS early as 1993.

• If necessary . comustion turbine c.pacity is added to ftl l in unttl

Upper Susttn. 15 lVailable .

• Coal Ste a_ turbine units are added . fter the Upper Susi tn. project

15 coqtleted.

• If necess.ry . oil cCllD.lst1on turbine capaci ty i n Fl1rban ks-Tanana

V.lley 15 . dded before Upper Susttna is available.

• If necess.ry. coal stea. turbine c.pa.c1ty is added for baseload

in Flirbanks·Tanana Valley if less expensive than pow:r fF'Olll

Anchorage-Cook Inlet. If power Is less expensive f ron Anchorage .

gas cOlibined-<:ycle units will be .dded to provide rese...,e peating

capac ity .

PlAN 2: HIGH COftSERVATt<* AND USE OF RENEWABLE R£SOURtES

This phn eq:lMstzes the use of conse...,ation to redUCl' electrical energy

demand . as lIfell as the use of renewable energy source s such as refuse-derived

fuel. wind. lnd Coot. Jnlet ti dal power. Whl1e VArious levels of conservltion

ani! lSs~ in each of the pllns. th1s phn i ncl udes increased levels of

conservltion. In Hch of the load centers. conse...,.tion ll te rna t ives Ire

encour.ged through I vl riety of Ileans such as pub1tc education prograllS. ta x

i ncent ives. and state and ut l1 tty lo.td prograllS. As with Plin 1. th15 plan also

has vlr1attons : Plan ZA 15 without the Upper Sust t na project and Phn 2B inc ludes

the Upper Sus1tna project . Features of each of these plans Ire pres ented below.

, it
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PlAN 2A : HIGH CONSERVATION AHD USE OF RENEWABLE RESOURCES WITHOUT UPPER
sOStTkA

Under this plan. conservation and alternatives relying on renewable

resources, l!:llc1ud1ng the Upper Susttna project, will be developed to the IIlI X­

illUll extent feasible . Additional capacity requ tree will be provided by ccnvee ­

tional generating alternatives as in Plan 1. Add1ttontl features are presented

bel ow:

• The following hydroelectric projects ar e bloll1t as required. but no

sooner than the date indicated : lake Chakachamna. 1992; Kedna.

1992; Snow, 1992; Strandl1ne Lake, 1992. Grant Lake, 1992; and

All1son, 1992.

• A SO-fill refuse-derived fu@l steee-etectr-tc plant is built at

Anchorage .

• Cook Inlet tidal power is developed as appropriate in conjunct ~ •.ln

w1th hydroelectric fac11tttes stnce it appears that the tidal

options under consideration will not be designed to provide firoll
,...,.

• The Browne hydroelectric project is added as necessary af'.er 1992.

• A 20-fIII refuse-derhed fuel steam-electric plant is built at
Fairbanks.

• Wind energy resources in the Isabelle Pass area are developed and
intertied.

PLAN 2B: HIGH CONSERVATION AHD RENEWABLES WITH UPPER SUSITNA

This plan is similar to Plan 2A except that the Upper Susttna project is

buf l t , The kl!Y features of this plan are s lJlIIIIa r tz ed below:

• !hI! watana I facility of the Upper Susi tna project is available
as early as 1993.

• A 50-fill refuse-derived fuel steam-electric plant is built at
Anchorage .

• Cook Inlet tidal pcM!r is dl!vl!loped as appropriate after the Upper
Susttna project is cClqJll!ted.

vi it

• A 2O-fIII refuse-derived fuel s t eam-e lect ric plant is built at
Fairbanks .

• Wind energy resources in the Isabelle Pass area are developed and
i nt ert ied.

PLAN 3: INCREASED USE OF COAl

This plan is based on a transition from I!xisting gl!nerating technologies
to alternathes that etmer directly or indi rect ly use coal as a fuel. Coal Is
currently availabll! in the Ratlbelt frOll the Healy areai it is also expected to

be avat1abll! from the Beluga area in 1988. This plan asslJl'leS that coal . f i red
generation in the Anchorage·Cook Inlet load center will be located in the
Beluga area . Basl!load generation for the Fairbanks area depends on the costs of

facilities located at Beluga c~ared to costs of faci lities l ocat ed in the
Nenana area. The key features of this plan are SWllMrized below:

• All new generation is ettxer coal-fired steam turbines or contlined­
cycle units using ccet-besee synthetic fuels .

• Wtth the I!xception of Bradley Lake, no additional hydroelectric
facil ities are built .

PLAN 4: INCREASED USE OF NATURAL GAS

This plan is based upon continued use of natural gas for generatton in
the Cook Inlet area and a conversion to natural gas in the Fairbanks area .
The key assllllPtion in this plan is that there will be sufficient gas avaflabll!
in the Cook Inlet area to allow utilities to continue to use it for electrica l

generation . It is also assumed that natural gas will be available for the
Fairbanks area from the North Slope , beginning in 1988. Possible generating
alternatives to be included i n thi s plan include fuel cetts , combfned crete,
combustion turbine , and fuel cell combined cycl e . All new genl!rating fac ilities
added in the region are gas fired .

1.
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1.0 INTROOUCTION

The purpose of this p.lper is to present a set of pre ltatM". electrtc
energy plans for the Ra tlbc!lt regton. Each plan represents a posstble electric
energy · fut re - for the Ratlbelt. The plans ..-ere developed both to represent
the fun range of vtable altemathes lVathble to the regton and to provtde a

dtrect COlllPlrison of those futures curnntly recehtng the greatest t nte re st
wttMn the RaI1bc!lt. In Yol .... I of this study. the costs of powr and tIM!
envt~ntal and secteeeeeeete t llp.lct s of these phins are CClq)ar'H to provtde
tnfor-atton to 1M!1p the Policy Revte- tomtttee. tIM! ut tltttf!s. and the publtc
to -eke po11cy decisions regarding electrical generatton upanston in the

Railbelt.

A plan is deft ned by a set of electrical generattng alternathes used to

neet the peak demand . In this study a set of electrical generation technologies
was selected for each of the four alternathe electric energy plans . Spec1f1c
sizes of generating facil ittes and exact on-11ne dates .re not specified stnce
they depend upon sever.l f.ctors not .ddressed here . Electrtcal generation
options are spec1fied to IIl!!et both cycling and base lOids.

Throughout this stud)' conservation altemathes and electric energy sub­
stttutes are cons1der'H as deNnd .-:)cu t ters rather than as supply altemathes ;
thus. the effects of conservatton and electric energy substitutes .re repre­
sented by • r'Huction in the electricity requ ired by the cons..-er . Alternathe
levels of cOolServatton are evaluated tor three of t tw electric l!!TV:rgy plans.

One phn (Plan 2). ~ver. includes an aggressive conserv. tion poll::}' that
will result in a higher level of conservation than the other plans .

Five ..jor factors ..-ere considered when developing these plans :

• natural resources available

• current generating facil1t ies and utl11ty plans

• ptlrtormance characteristics and aval1ability of alternathe

generation technologies

• current and forecasted requirements for electricity

1. 1



• re sults of pubHc input .

The process uwd to detelop the eteets-tc energy phns using the se hctors

,""s subjKthe. As pointed out above. the plan s ..ere developed to encClllpass

the full range of conservation and generation alurnathes n ailabl . to the

,..g lon ra the r t~n to se lK t t he -best- plans bawd upon I fo,..l sel K tion I nd
evalua tion process .

Tl'l ts s t udy constde rs three load cente rs (Anchorage·Cook Inlet. fa irbanks.
Tanana Yalley And Glennallen-Val dez). ~ver. beeaus. of the relUhely $Mil

elKtr tca l requtre.nu of the Glenna llen-Ylldez load ceeter (appro xtNtely 2S
of the Anchorage-Cook Inl et area) . it Is not spec ifically dealt wi th as an

i ndht d~ 1 load center. For th is Study . the Glennallen·ValdeZ l oad center is

COnstdered to be par t of the Anchorage-Cook Inlet load center . The elK t r tcll
cte-ancts for the Glennal h ln·Yaldez lrea are dete".tned as part of this sWdy

but are cOlllbtned wt th the Anchorlge-Cook Inlet loads . FlIwre electrtca l req ui re­

IlI!nts of the Glennal1en·Yal ciez l oad center I re ISS~ to be served fre. the

Anchora ge 1re1 . xcept for the poss tb le Iddttton of the Al1tson l'Iydroelectrtc
ProjKt tn SOlIe case s .

Each of the loa d centers I'Ias dtfferent resource bases. different 9I!ner -

I ti ng stoe:ks. Inll dtfferent foreusted deIIIInd . For exa~le . the Anchorlge.Cook

Inlet Cln conttnue to use nawra l gas for several years . whereas the Fatrbanks­

Tlnana Valley arel does not currently have natural gas I ....n .ble. The

Anchorage- Cook Inlet I"," can use larger generating fac 11lties t han the Fatrbanks.

Tlnana Vll1ey aroea . Because of these differences. each el ectric energy plan
.,st be adapte d for e. ch load center.

The approach Ind rationale for the selKtton of the preHllIi nary electric

energy plans developed for conside rltton Ire dts cussed tn Ctlapter 2. The plans
Ire described in deta il in Chapter J .

l.Z

2. 0 BASI S Fca SELECTION Of PRElI"'INARY ELECTRIC EHER~Y PLAItS

Th is chapter dtscu sses the _aJor fac to!"s cons tdered when de'ftloptng the

pnlt_tnuy e lectr ic energy plans and exph tns the re asoning behind the

selKtton of t he plans. The pl ans were selectee b.sed on l/'Ie fol1owtng f h e

factors : 1) nltural resourc.s available ; 2) current genera tt ng fac t Hties and

pl.ns. J) perloraance and avail ab11t t y of alternathe generat tng technolog tes ;

4) curnnt and for-ecas t ed electr tc al requ trl!lleflts; and 5) publtc tnput.

2. 1 KATl.RAL RESO\,Il:CE BASE

The Ivati abl Uty of nl t ural resou rces that can be used f or t he producti on

of elect rt ci ty is a prtaary constderltion t n bot h the se lection and s l t tng of

generat ion technologies. Each lo ad center within th e Ratlbelt has a different

naturl l re source base . Thts sectt on s~rizes the .ar e i llpOr t ant natural

resources present tn the Ratlbelt . re a th at can be uttl lnd fo r elKtr tcal

~ Production. Ntne aajor resou rce types are dtscus!"ed: 1) coal.

2) naturll gas Ind petro l l!\ll. J) hydroel K t r ic. 4) win d. 5) geoth.....l .

6) solar rad tat ton. 7) pelt. 8) ti dal and g) .,nt ci pal refuse-der ived fuel .

2.1.1 Coal Resources

The Ratlbelt lrea has relatively abundant Cal l resource s . The _aj or coa l

f telds are Sl'lown tn Figure 2.1. Two f te lds . the Beluga Field .nd the Nenana

Field. have supertor potent ial to support e lectr tcal power product ton . Ot her

sources of coal exist prt_ar t1y i n the "'atanustl Ya lley ([vans-Jones "'tnes •

now abandoned) Ind on t he kenat Peni nsula . The "'atanuska sourc e would require

IIOre cost ly underground _1n1ng. and the reserves on the kenai Ire believed t o

consist of thin isolated beds suttable fo r l ow tonnage local supply but not

for centrll station powe!" generat ion. Other eea t f telds (Susttna. Broad Pass ,

Jarvis Creek and Glenn.llen FieldS) do not appear to have potenthl to support

electrica l power producti on.

The only current ..aJor coa l mining activity in t he Railbel t is locl t ed

near Healy in the Nenlna Field (the Ustbellt JIltne) . It suppor t s elKtric41
power generatton and d1rKt space l'Ie.t1 ng i n the Interior. Coal reserves i n

that region appear IlI'IPle for lIany decades to come.

2. \
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FIGtR E 2. 1. Ma j or Coal Resourc es of the Ra11belt Are a
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lt ttl e coal Is used In t he Coot Inle t reg ion. How@ver. r esear ch

conducted at 8attel le·Northwest IS-ttt et a1. 1980) sugges ts that there Is an
exce ll ent chance for a · wor ld scal e- surface 1I1nin9 oper at ion to develop 1n

the 19(1)s i n the Beluga FIeld. wU h the pl"111ary impetus be tng the rllp idly

growing coal Ilart et in East Ash. If an export 1I1 ne at Beluga Is not
~veloPeO . then coal suf f ic ient to support a gerteration phnt could s t 111 be

prov tded to the Coot Inlet reg ton vta t he Alaska Ratlroao. but at a
substant ta lly hi gher cost f rGI t he Healy area . Ther e appears t o ee no coa l

re sources availab le f or ele.;t r jca l power product ton In t roe lil ennall en· YalOe1

ar ea.

In Ilany ways coa l i s an attractive f uel f or electrical genera t ion in t he
Ra11belt area . It Is abundant ; gooo deposi ts are localed cl ose t o the maj or

load center s ; the technologies f or bot h mining and burn ing It i n an eff icient

and envi ronmentally safe way are we ll established ; and pr ojections indicat e

that It .'11 cont inue t o be compettt ivel y pr iced r elat ive to al t er native fue ls
in th e futu re .

2. 1.2 Natura l Gas and Petro leUII Resources

Natural g~s frQII Cook Inlet f ields (see Fi gur e 2.2) Is cur rently the

pre dolli nant non. t r ansporta tion f ue l fo r both direct end-use and electr ica l

power gener ation in t he Cook Inle t reg ton. The pr ices in the are a ar e t he

lowes t i n the united St ates. pr tllart ly as a result of long-te,.. cont r acts

s tgned when th er e was an exces s of nat ural gas and the produce rs , l acki ng

_aj or aarket outle t . faced a · bu~r·s . arket .·

This pri ce s ituation 15 not expected t o contt nue because of ,.....lr littOfi of

cont r acts and because of nat ur al gas der egulat tons . Under t he most opt 1l1 ist lc

(fl"'Olll the consumer 's potnt of vi ew) cond1t ions , r apid inc reas es in natura l gas

pr tces may occur about 1990. alttlOugh i t i s qui te l ikely t hat gas pri ces wi ll

incr ease Ilarkedly In the mt d·1980s .

Natural gas Is not current ly available at e i t her th e Fairbanks -Tanana

Yalleyor Glenallen-Yaldez area load cent ers . Should North Slope gas become

avail able in the mid t o late 1980s. i ts ci ty gate cos t (llIade up of we ll head

2.3
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price pl us con(Utioni ng cos t plus a sha re of the t r an5lliss i on tar rl f) is

excectee to be fa r higher t han Cooll Inlet gas.

Dis till at e f ue l o11s (SUCh as IKIlne heat ing oil , die..e l fu e l , arlO

combus t io n turb i ne f ue 1) na- serve subs tant i a1 marllets i n the Rai l be It (second

to nat ura l gas i n tota 1), par ti cul arly in iso lated C(IIIIIIUntties and in the

Fairbanks and Glennall en areas. In the COOk Inlet r egi on, dist i llate fue ls

ar e cur r ent ly used as a backup supply by t he e le ct ri c ut il it ie s fo r pea ll lo adS

th .st nat ur al gas suppli es are not abl e to meet .

Pro pane and butane low-pressur e gas or lPG are prOducts of petro lelJlll

ref in in g opera t i ons or are extr act ed frOlA natural gas. prior to the lat ter'S

t r ans. i n i on through plPl!!! l1ne S)'S t eelS. At t he present t t ee LPG is not a lIIaj or

f ue l 1n t he rl.al1be l t regi on.

With the adll!!!nt of natura l gas prod uction on the North Sl ope, significant

quant i ti es of LPG would be produced and se par ated frOll the IDethane and eln.sne

f r actions. As of mi d- 19B1, i t appear s that t he lP5 would be u\ ed loc ally as

fue l t o support Nor t h Slope oil o1nd gas operat i ons . reus, t he utent of i ts

avail abili ty i n the Railbel t " egion is s peculative.

2.1.3 Hydr oelectri c Res ources

A lUItIer of potentia l hydr oe le c; t r i c s t t es have been i dentifi ed i n tne

Rall be l t area . As part of feasi bil ity s tudi es for the Susitna hydroelectri c

project be in g ccrcuctee by the Alaslla Power Authori t y, Ac;res -P4neri can setectec

ten s i tes (no t i nclUdi ng the Upp~r ;Usttna alternat iv es ) as ..:1st su itaole for

deve' o~ent (APA 1981) . Base d upon fu rther ana lyse s, tt now appears t hat five

of th e sites (S"a- , Kee t na , Br a-ne , St rand li ne t.aee , and Chak4c;hamna) are the

lllOSt atlrac;tive for fu r t her cc-s t deration in tms study . In addition , t he

All ison proj o:ct i s "etained fe r f ur t her c;ons ide r ation s l nce its locat io n ts

conven ient to t he Glenna llen-Val dez load center . Oper at i n'j parameters f or

these s ites are present ed in Taole 2.l-

In addit i on to these sill. sites are fou r others i n t he f eas ib il i t y stucy

s
t age•

Thes e st t es are Brac ley lake , Gr ant lake and the 'Jpper Sus a na prOJe ct

FIGLRE 2.2.

Z.5

Z.'



NATURAL GAS &
PETROLEUM
QNATURAL GA S fIELD S
~IL FlfLDS

-- ,",,01"O5l0 NORTH SLOP(
NATU RAl GA S ~P(UNE

--N...ru .....L GAS " P(UN ES

- I"£TIIIOUUM ....OOUCTS " f"f:U "W
--NORTH SLOll'f CRUDE PlPEUNE

pr ice plus COnd i tioning cos t plus" share of the trans-i n i on tarr t f ) is

l!lpecucl to be fa r hig her t han Cook In le t gas .

Distill ate fu el o11s ( suCh as hOme heat ing 011. dieu l fu el , and

COlOust1on t ur bi ne fu el ) now s erve s ubs t ant ial _ar ket s i n the Rall t>e l t ( second

to natu r al gas i n t otal) , par t i cular ly i n lsal at ecl COIIIDUnl tl es and In the

Fairbanks and Glenna llen areas . In t he Cook Inl e t reg ion, dh tt 11ate fuels
ar e currently used as a backup supply by the elect ri c uti l t t t es fo r peak loads

th4t natural gas supplies are nct able to meet.

Pro pane and butane low- pres sure gas or LPG er e products of pet roleUlll

r efl ning opl!rat 1ons or are extracted trOll nat ur al g4S prior to the la tter's
t ra nsmiss i on through ptpel1 ne systems . At th e present time LPG is nat a maj or

fue l tn the lta11bel t re qt cn,

wt t h th e adrent of nat ura l gas product i on an the Nor t h Sla pe, s ign if ic ant

quantities of LPG would be produced and separa ted frQlll the met hane and et hane

f ractions . As of IIIt d. 1981. It appear s that t he LPG woul d be u..ee locally as

fuel to suppor t Nor t h Slope oil and gas oper ations. Thus , t he ellt ent of its

availabl1 ity in t he Railbel t reg ion is speculat ive .

2. 1. 3 Hydroelectr ic Resources

A fUItler of pot enti al hydr oe lec t r i c s ttes have been ident ifi ed in t he

Rall bel t ar ea . As part of f eas i bility st udi es fo r t he Sus itna hydroelec tr ic

projec t be ing conducted by the Ala ska Power AuthOr ity. Acr es-Iloerican se lected

ten s ites (not Incl Udi ng th e Upp~r ;Us ttna alternat ives ) as lIlOSt sui tatll e for

develOpilent (APA 1981). Based upon fu r tn er analyse s . it now appears t hat t tve
of the s ites (SIlow , Keetna , Browne , St ra ndl1 ne Lake, and Chak 4ch...na) are t he

lllOst attractive f or fur t her corsi der at lon tn th is st Udy. In addi t ion, t he

Al ltson proJ o::ct is :retained fe r further cons id erat ion si nce its locati on h

convenient to the Glennallen·Valdet load cent er . Operatin1 parameters fo r

t hese si t es are pres ented in Table 2. 1.

In additi on t o t hese six s ites are four ot her s 11'1 t he feasibil i ty study

s t age . These sites are Brad l ey Lake. Gra nt Lake and t he Upper Susitna pr oject

FI GLRE a.z,
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C , - 10 ne.,e lopment i n Thi s StUdyHydroe lect ric Sites OIlS cerec I'

CANDIDATE
HYDROELECTRIC
SITES
1. 'NOW
1. • "OWNE
3. CHAUCHAMHA
.. . AWSDN
5. WATAfIIIA
e. DEVILCANYON
7. '''ADLEY LAKE
e. '''''ANDUNE LAkE
, . KUTNA I

10 G"ANT LAKE

FIG'oRE 2.3 .

.l. .~.. tt;e .ll"nu t ;
~ I'l e'!" i ' ,_,

Z?;

20

: I'Is : .t1t ee
Ct F tC I : t r.... ,

sc
~:c

Ayer age
' ns t .. l l ea Annua l
Cap.cl t y Ener gySi te Ri ver I"') ~W" t "n" l.'pper Susl t n.. BOO 3215

0..-., . 1 C"nyon Upper Sus l t na 400 2851
Br ad le y L..ke

90 347
Gr ant l dkf!

7 27
2.6

TAbU 2 . ~ . Opp rt t i ng P.jr N!lle t ers for Hydr oe lec t ri c Si tes
In Ff!' 4Si bl l l t y St udy St aqe

P M -.t'....

(~t.'4 ;' i J( '!'! ':..1'l4

~"'•• r; ,! ~tt\.l

'; 1l.. .. 1f.notmr... ': Il 4.. t(J'Iotmrld

:V 11'1 ~ : I ~ Li ' O! ~ I. i t

.a II! 'z .n .l. J1I :>G1l '; ,.~.

( t nll: OIl t h n" '"< ~·, II .r; ,,"1"Jfl D~ J. T" e ;I.l1 rtmetel' S , f ta ese s i tes .-.
Pl' lI: ~ l! "t'!tl I , T"b ill: 2.1. The 1'!O'1I'" pn 1C.lI 1 Toc,,: lolls , f

~"C" , f t nese " l!'le
~ It ll: '; Ir "!' ~ hr..." I , Fl'1ur "!' 2.L

iI. I. ' ,,1M R l'!sc.urt~

a"u..II l'! - .'.or t hWl'! '!. t l' l'!r. f!'nt l l ;Iu011"netl it . Ina Ene" 'lY lIesource At la s f or

Al l '!. . " (BN. 1'J",4'. T" IS Atl 4'> 10ent l fl ea "e"e r " l areas In tile lIa iiOel t .. Itn

r '! I" t l.,.. I / 'I I')" . I na PQlII8 ~s lt lM ! 4r eu ..I t n ".,e r age annua l _ I na POWer

1'!n\ l t l ,!,\ 0' 2YJ "4 ttS/~ /Jr rlIO r f!' ) . Thes e " re ..s ..ee snown i n Fig ure 2. 4.
Thll:\ f!' <I r IO n Inell/tlll: " j nd C'lr "lIjors (I sa be ll e Pus lind Por tage Pass ) , th e

U' '''So t ,,1 "'lI:4\ "lonq Pr Int!! " . 111... Sc.clno , dina ar eas t n t he Alask a lIange

lno:.l .' d l rl'} ltclC ;n lel ""t ion.. 1 P. rk. The htq hest wInd resevrces
CIOfJfJ . .. tts/,.l j aPPlI:ar In the Is . /)e ll e Pus erea.
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FIGURE 2. 4. Wind Resources in t he Rallbelt Area and SHes
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Cook Inlet Ar ea
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ArlOther s tudy conduct ed by Bat t e ll e-Northwest for th e Ahska Power

AdIlIi nistra t ion m~de a prel1minary evalua t ion of the wind ener gy poten t1a 1 of

the Cook Inl e t area (BNW 19BOb ) . Six reqtcns (shown in Figure 2. 4) were

identifi ed as warranting fur ther inves ti gati on:

• The hi l l s north of Homer

• Por tage Cr eek Valley - Turnagain Ann

• Bird Poin t - Turnagain f.nn

• Cant we ll - SIJIIlI1t - Broad Pass Are a

• fulcho r Point Nor th west of Homer

• !ahneta Pass - crest of Glennall en Highway
Whi le th ese are as appear pr omisi ng, at th is t ime there i s no conclusive

evidence t hat lar ge scale genera t ion of electr ical energy by megawatt-scale

wind tu rb i nes is a vi able opt ion in the Cook Inlet are a (BNW198Ob ) . The

repo rt further recoeeencs t hat ent le i t is premature t o consider @ll'barklng on

a large-scale wind prospect ing pr ogram at this ti me, t he quantity and quali ty

of the wind re sources at tho se s i t es should be detennined th rough measur ement

programs t o gain i nfo nnation regard ing the f uture course of wind ener gy

pr ospec t ing in the Cook Inlet area .

Based on these r epor ts i t . appear s that wind ener gy may be a via ble source

of electri c ener gy i n the futu re . However , t he t ime re quired to i nves t igate

the nat ure of the wind resour ce and locate s ites with suff ici ent wind ener gy,

as well as t he time req ui red t o develop large-scale, cceee rct etly avail able

wind machi nes capable of oper at ion in Alaska , wl1l probably not all ow

conmerch l generat ion i n the Rall belt unt il after 1990.

2.1 . 5 Geoth erma1 Resources

Two bas i c t ypes of geothermal re sources have been identifi ed i n or near

th e Railbel t regi on, low-temperat ure l iquid and hot dry rock. Some

low-te/lllera tu re geothe nnal resour ces 1n t he Fai rbanks area ar e used fo r

heat ing swirrrni ng pools and for space heati ng. In south west Alaska some use is

made of geothennal resources fo r heat ing greenhouses as well as space
heati ng. Hot dry rock geothermal r esources wi th temperatures that may be high

enough t o generate el ectri c ity have been dt sccverec in the wr angell and
Chi 91li t Mountai ns (Figur e 2.5 ). The Wrangell sys te.ll lo cated east of

2.9
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FIGUR E 2. 5. Geot hermal Resources In t he Ral1be lt Are a
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Glenn,l le n has subsurface teeeeretures el ceeding 12000F . The Chigll1t Syst l!lll

t s loc ated west of Cook Inl et . Littl e ts known about the geoth er1lal
srepe-ttes of e1ther systl!lll.

A ge:other1la l resource In gran ite roc k has been identi fi ed In t he Wi llow

area (Ftgure 2. 5) . A deep u plor at1on we ll was dis covered to have a OOttOlll

hol e tetllperature of · 1700F. b plor ati on dat a t o date t ne tcet e that wh l1e

th is resource :IIay prove usdul f or low-temper at ure appHcat ions. 1t s
re lat h el ) 10.- t l!lllPeu t ur e _akes i t an unli kely source f or e tecn- tc
gene"at10n.

The geoth e,..al areas (",U h the except ion of flit . Spur n) of both Wrang el l

and Ch1g1l1t Moun ta 1ns are located In la nds des ignated as Natton al Parks . The

federa l &eotherwa1 Su a- Act prohlb1ts leasi ng ar.a develop1ng Mat 10nal ParI!.

la nds . However . t f t ownS hips wl t Mn t hese ar":!as are select ed by a nat ive

ccrpceet te n under the Alask an Mative Ch i_s Sett le-ent Act, and 1f the surf ace

and subsur fa ce estat es are conieyed to privat e ownership, then the feder al
governllellt Jurisd1ct t on would not apply, and deve lopment wou ld be poss1ble .

The Ala ska Mat 10nal Int erest l ands Conser vat ion Act of 1980 allows t he

9ra nt 1ng of r 1ghts ..Qf.wa1 fo r p1pe lines . trans-iss 10n li nes and ot her

fa c1lit1es acr oss National Inte rest l ands for access t o re sour ces surro unded
by Nat10nal Int er es t lands .

2. 1. 6 Sol ar Resourc es

The solar resour ces of t he Rall be l t area are slMl1llar 1zed In F19ure 2.6.

The average mont hly so la r rad iat ion in Btu -day/tt2 i'lo shown f or Homer,

Palmer , Sunm1t , B1 9 De l t a, and Fat rbanks. Ihe solar resources are h1ghly

seasonal , aver ag1ng less th an 200 8t u-day/ f t 2 f or the winter mont hs and

reachtng appro11mat e ly 1500 8t u-day/ f t 2 dur ing t he sU/llller mont hs of "'ay,
Ju ne, and July.

Ai shown In Ftgure 2.6, the solar re sources of t he region do not

correspond w.:e : ', .. 1t h t he peri ccs of htghes t elect r IcaI demand. Dur 1ng t he

winter mont hs , wh1cl, :.. t 1me of the gr eatest eteco- tcet demand, t he so la r

resourc es ar e t he lowest . For m ts reason, it is unl ikely t hat la r ge,

centra l h ed so la r genera t 1ng a1te met tv es such as 5 0 lar photo vo1t a1c and so1ar

cent ral re ce tver syst ems w11 1 be via ble in the Rat lbe l t , Passive so la r space

2.11
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heati ng and dispersed act tve solar systems may be via ble for small , s pecifi c

appli cations such as i ndividual i ndus trial and corrmercl al buildi ngs and
res idences .

2. 1. 7 Peat Resources

The Ral1belt ar ea has .tde~ran9 1ng peat resources (Figur e 2. 7) . In an

effort to refine the 1nfortllllt lo n avail abl e on peat re sources and to sel ec t

those s t t es most attra ctive f(, ." power production, t he U.S. Depar tment of

Ener gy, Of f i ce of Fossil Ener gy sponsored a St at e Res ourc e Estim at io n fo r

Ala ska (Huck and Markley 1980). Several bogs were sel ec t ed as having th~

gr eat es t deve lopment oppor tuni ti es . These bogs are gener ally loc ated along

t he Alaska Rail road west of Palmer . These bogs were selec ted us1ng the

follow1ng cr t te-te (Huck and Markley 1980):

1. 01o; t ance to a potentia l maj or user must not exceed 30 mi les by r oad,

or 50 m1les by r ailroad.

2. Distance to a maj or road with a su1table ro.dbed must not exceed
5 miles .

3. Bog area must exceeu 80 acres ( prefer ably 320 acres ) .

4. Bog ar ea must be cont1 nuous .

5. Bog area must neve a minimum peat depth of 5 fe et •

Despite th1s s t udy, t he peat resource base i n t he Ral1belt i s still

poor ly understood. Alt hough the bogs 1dent1f1 ed appear t o be s 19nifi cant , no

est imates of resour ces or reserves neve been made . As part of the Elec t ric

Power Alternatives Study, we concluded th at peat 15 nCl t a reasonable candi dat e

fo r th e Rallbel t as a f uel source f or elect r tc power qener at tcn give n other

mor e vteete thermal a l tern at ive s (e .g. , coa l ) . Es t imates l ndic ate th at peat

bog-mout h costs (mi ned and atr dri ed) w1 11 be approximatel y two t tees thos e

fo r coa l on a Btu bests , Capit al cos ts fo r peat-fueled s team-el ectri c plants

ar e also expec ted to be substantially greater th an fo r coa l pl ant s because of

the greater mat er ia ls hand ling re cc t r eneees and the larger bot ter vc tere

requ 1r ed.
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Baud upon current 1nf OMl. t ton and e:llts t t ng stealll e t eetr tc gerer at i ng

technology. the eccece tcs of peat-f ired generat i on su,)ges u. t hat th ts re source

not be cons idered as an IltUf.at tve . Ith l" the R. t l be l t at t nts t iDe•

However . because of the extens t ve peal r esources Iva i l ab le wit hi n t he area t t

appears to w.rrant further i nvesti gat ion as techno log ies to uti lize peat are
further eeeetcpee,

2. 1.8 ltd.l ResOlJrces

Cook Inlet tt da l power is a pote nt ial source of el ect r ica l ene rgy fo r t he

Ra ~l be l t. Acres Me r tcan Incor por at ed is conduct ing a pre ltll1nary usessment
of t he pote nthl of ut t lt z1ng Cook Inlet t ld . l power . A prel;llinary fteld

reconna tssance and s l t e selection has been completed and a repor t issued

(Acrn 1981). The t echnol ogy used to harness tides for the generat io n of

elect rical power is su","ariz ed below.

The natura l process of ebb and flow i n t he ocean t ides entrains very
large amounts of eflergy and of f ers a non-po l l uting. rene'olable
source . Tida l energy is available both i n ki net i c for'll in rapidly
flowi ng tidal cur rent s. and as pot enti a l energy ass ociated with the
t tda l wat er s conta i ned behi nd lIan-lllaoe bar rages . In view of the
re lative ly l ow dens ity, the cos t of extracti ng kin et i c energy f rOll
t i da l currents is re lat ively high . There are , around the world . a
few specia l locati ons where t idal ranges are par ti cul arly high, anCl
wtlere 1t Is poss ible t o tap th e pou nt ia l energy tor econOlllc polo'er
generat i on.

The fu nd&alent al approach to tid al power deve lo~nt Involves th e
creat ion of an art if ic ia l barr ier .hich per"lll its one or .:Ir e pools to
be . al nt a i ned at e levati ons wh ic h are lower than high t1 C1e or hig her
than low ti de . When suff icient head d lffer~thl is obt a i neCI, eater
!It t he higher pool level is al lowed to flow th rough hydra uli c
t ur bi nes t o t tl!' l ower pool l evel . thereby generat i ng power. It '01111
be apprec iat ed that the oper ati ng head available .ithin even the
high est available t tda l ran ges fa ll s j us t lII ithio the lowest limi t
fo r eccecetc hydroe lectri c power gener ati on• • •

.. .Cook Inlet is a ma j or t ida l est uar y located In the Sout h Cent r a l
Region of Alas ka and characte rized by i ts h1gh t ida l r anges. It i s
approx imat ely 180 miles long and r anges i n width f rom 80 mlles near
Its mouth i n the Northern Gu lf of Alaska t o approx imate ly 20 miIes
not fa r f rom AnchOl"4ge '/ther e t he eater-s d ivide f om i ng the nar r olll
Kntk and Turnaga i n Arms .

(Acres 1981. pp. 1. 2)
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TABLE 2. 3. SlJRIary of Cook In let Tidal Sit es Selected f or
Further Analysis

As part of the Acres ' pr@1i.' nary ISses~nt 16 s ttes ee re ConstCler@d and

an @u luat ion lNd@ of the capac i ty, @fI@rgy. a.nd logist i ca l and @nvi roi'Dl!flta l

properties of eecn S -e . As a r t!$ult of th@ n aluat io n. thrH s t t es Wt!r@

cnesee fo r fu r t h@r ; .1ys ls . Th@ char ac t@r1sttc~ of t bese st tes are
slJRlartzl!d i n Table . •3. and th@ lr loc ation snown 1n F1gur @2.8 .

One pro blem associatl!d with ti da l aeeere tton rectt t t te s is that rne tim i ng

of t he product ion of ener gy 15 centr onee by t he lunar cyc le . To obt ai n f inn

power, i t is necessary to e i t her ret ime the product ion cf energy ust ng s t or age

lIlettlO<ls or use the ttda l power 1n conj unct ion with a g<!ner alton option that

t an store energy and cyc le easily. Acr@s·AllIer1can ccec tuees t ha t prOvidi ng

er-s t t e st or age to a1tow re ti. ing of Cook Inlet t Hial power wt lt not be cost ­

effec t ive (se-es 1981). Hyclr~lKtr1c fac t H Ues prov id@ a good generat ion

alternat ive for use _ith t td a l power s irlC@ they srcv tee st~rage and can be

cyc l @(1 eas n y . For tilt s reason. any ltda l power hc t lttt@s t n t he Cook Inl e t

,,0 1 prObably ee constructed i n conj unction wlthllydroe lleCtr tc fac i li t ies.

2. 1. 9 Muni c i pal Refuse-Derh@(l Fuel

Municipal r ef use der ived fuel (RDF) Is avail able In the Railbe l t .

However . because of t he hi gh cos t of collection, consideration of RDF f or

electr i c power genera tion at a sl gnt f icant scal e is necessar i ly l i mi ted t o

metropoli t an areas wIlere the sources of re f use ar e more concentrated. As a

result , applicat ions usi ng RDF appear t o be limit ed to t he Anchor age ana
fa irbank s solt Cl waste d tsPos.ll areas ,

....
Port MacKenzie

Above Eagl e Bay

Rai nbow

I ns t a ll @(l
Capac i t y

IMW!
2.350

1,400

1.U'C

Net Ener~la )
( kWhll l 0 )

6,000

3,500

3. 000

Est illa ted
St ruc tur e
He ight

( ft )

126
65

65

Barri e r
l engt h
.eu;
13, 700

18. 200

24,300

TIDAL POWER

_ S ITES S IELECTED fDA
f UA THfA STUDY

FIG(JI E 2.a . Tidal aescueces Considered f or Deve lopment in This St udy

t e} For coq)ar iso n. a 400-MW 9@ner at l ng plant oper ating wi t h a 501 annua l
ut l1 izat ion produces 1.7 52 II 1(16 kWh of enerSY.

2.16
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TABLE 2.4 . Est1. ated EarH~t Date of Ca.erc ial A"al1ab l ltty
fO!" Resources T)l\eS

In thts study retuse-der iveo fue l tecluces not only refuse but als o wooG

lfIste UlCI lfIste 011. Bec ause of tl'le seuonal varhtton 1n tile -ount of
refuse produced. 1t _111 probably be "Kess.,.y t o supple-ent tile fue l _ltIl

coal. It is us.-ed tIlat co. 1 frtll the Huly area would be transpor t ed via
tlte Alaska Ra1troad to both AnchOr age and F41 r banks for til ts purpose .

2.2 ESTIMATED AVA ILABILITY OF RESll.II.CES

A maer of the resourc~ di scuss ed above are not currently used for

eteen-tcer generat ion 1n tile Ral1telt because t hey are not yet dneloped fo r
COlllllercia l use . The process of de:'Ie lop1ng a resource for CONlerchl use Is
typlca l1)' a cGq)lell and t 1me.consllltng process . and t t 15 IllIPOr t ant that the
etecn- teel power planners have r eal1 st1c est1mates of when the various

resources 1Il1ght be available . We have est tllated the availability of the
var10us res ources for COlllllercial development. These est1:11ates ar e presented
1n Table Z.4 .

rite years shoooln fn til ts t able are the ear l1nt est i.at ed date fo r

ccw-er ctal ut 11tzatton of t !\ese resources. Since COlllDerch1 oper at 10n depends
on tile avai labll t t y of t he technoloq.y as .ell as tile develo~t of tile

resource. sc.e of t he dates presented ar e bUed on the ear 1te st avatlab111t y
of an appropriate uti ltution technology rather Ulan on the avall ab11tty of

the -esocrce , (See Sect ton 2.4 for es tiaa te s of t he ee- Hea t dat e of
ce-erc tal operation of tile various altern.tives conS1dered. )

2. 3 CURRENT GENERATING FAt_ Lil IES AND UTILITY PlAHS

Resources
Resourc es

Coal·
Tanan. Field
Belu9' f1eld (a l

Natlll"a1 gas
Cook Inlet
Int er t or

Oil
All Products

Hydr...e lec t ri d b)
Watana
Dl!oI n Canyon
Chakachamna,......
5"""
Bradley Lake
Alltson
Strand 11 ne Lake
Keetna
Grant Lake

Wind(b. c )
All loca t 1ons

G@()therll,;1 (b. d)
A11 ~ocattons

Solar(b )
Sol". Photo't ol tai c Syst ellls
Solar Cent ra l Receiver SysteMS
Pass ive Solar Space Heating
Dtspersed Active Solar Systems

Peatf b. e)
Ttdal (b)
I'Iuntci pal Refuse

Der ived Fuel

1988
1988

1980
1988

iseo

1993
1993
1994
1990· 1995
1990-1995
1'88
1990·1995
1990-1995
1990-1995

1''''
1''''
2000

1986

1''''isso
1980
1993
2000

1980

Cur rent uttli ty gener at1 ng stock and plans for expanding t llat s tock fo,..

the bas ts f rtll -nlch any futuN! generat ing sys tell IllUst evolve . Because of t he
relat1vely long 11fe of electri cal qener ati ng fa ct11t tes . the exls tt ng

tec t l t t tes w11l be 1n servtee for a n~r of years . Thts ts espec ially true

In t ile Railbelt area w:'Iere mos t of t ht capaci ty has been brought on- li ne si nce

I970 because of t he relative ly h1gh growth In load exee-t encec duri ng t he
1970s. In some cases. ut 1l1ties have finJI plans fo r generat ton expans10n th at
IIlUS t De t aken 1nto account .

2.18

(a) AssUlleS the dec1slon to develop for export is
/lade in 1981.

(b) Connerc1l\ ut il i zat 10n of these resources depends
on the availab11ity and constructton of the
gener ating hc tl1t1 es as we ll as t he deve lopment
of the resour ce. TI'Ie dat es shown reflect the
earliest est imated date f or coomerct al operat i on
of these resources .

[c] Assumes an i nitial 2·year wt oo resource
assessment progratll.

(d) Assumes a 6.year resou rce asses Slllent _1t h
aggressive t echnology <levelopmer,t for hot dry
rock r esources.

(e) Assumes a 3·Yelr resource assesSlDeflt .
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Each of the electric energy plans !lUst evolve from existing generating

systellls. Thus, all plans ..111 have a cont1nlJa.tton of eXlSttng generation
modes for 5 to 15 years 1nto the future wtth it gradual transition to ether

supply alternatives In the 1985·1995 time period.

The Anchorage.Cook Inlet area 1s currently almst entirely dependent on

natural gas-fired c:OIIIbustton turbine/cOlICine<! cycle generation. The mix of

electrical generating fec t l t t tes In the Anchorage·Cook Inlet area as of 19BO
Is shown 1n Figure 2.9. About 91% of the total capacity was etmer sla.,le and

regenerative cycle combustion turbine or cOlllbtned cycle cOlllbust1on turbines.
Current plans call for converston of scee of the coatlustton turbine units t o

combined cycle operation to tncreese the generating capactty and to decrease

heat rates . The Bradley lake hydroelectric project appears relatively f irm at

th15 point. The most likely configuration for this facil ity calls for 90 MW
of capacity with an annual average energy production of 3476 GWh .

The Fairbanks.hnana Valley load center depends heavily on coal·fired

steam turbine capacity (221 in 1900) and oil-fired contlustion turbine capacity

(661 in 1900) . Area utilities have excess capacity ; unfortunately it consists

of expensive oil·fired Combustion turbines . At the present time the
Fairbanks-Tanana Valley utilities have no firm plans for capacity additions or

retirements . The mix of electrical generating fac111t ies in the area as of

1980 is shown in Figure 2.10.

Current plans call for the cceetet tcn of a transm15s ion line between

Willow and Healy that will 1ntert le the AnChorage-Cook Inlet and
Fairbanks-Tanana Valley load centers . This \tne will prObably be c~leted

and available in 1984. This line will be deSigned to operate at 345 kV but

w111 be operated at 138 kV until the Upper Sus1tna project comes on-line. At

138 kV, maxilNJm power transfer will be about 70 MW .

The cceetet tcn of rhts transmission 1ntertle is a key neer-tere addition

for the Fairbanks area . It will allow F."irbanks uttltt1es to purchase
relatively Inexpensive power (generated with natural gas) frao Anchorage. It

will also allow both load centers to take advantage of the additional peaking

capacity available in the Fairbanks area.

111(58........
51M'Lf. C'lW CQIIlI USTIOIl

TtllII Jr(~~1

SIMf'UAND Il[CEJr(RAT1YE
CYeJ:ctlMIUSTIlJrllUl'lJr(..........

""""lIUCfW
lXlMIUSI10lil UI.'"

1l)tMW-mJ

HYllR«UCTR1C

- -'"

FIGlRE 2.9. Relative Mix of Electrical Generat ing Facil ities ,
Anchorage-Cook Inlet Utilities . 1980

FIGURE 2. 10. Relati ve Mix of Electrical Generating Facil ities,
Fairbanks.Tanana Valley Utilities, 1980
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In genera l . t he AnchONge ana Fairbanks arn util it ies a~ i n a • .... it and

see- -ode regardl ng Upper Sus t t na . If t he dec is ion ts lIade to bul la Ul)per
Susi t na. utili ti es . 111 pruOably add suff ic i li! nt fossil f ue l - f i r ed capac i t y

. ith 10- c: api ul ;;os ts to se r ve the load unt il Upper Sus ttna CmDeS on- line .

Trots c'Pac i ty . i ll a l so se r ...e as r eserve capac i t y after Upper Susttu co-es
on- li ne. wn le tlte ilt1 lo--to-Healy i nt er t l e i s a key feature of the Upper

Sus i t n4 proj ect. It . 111 prooably be butlt req4rclless of the deCis ion ..ee on

Upper Sus i t na.

If t he cectstcn IS . ade t o not ercceee -.. ith tne Upper Sus1t na project.

then t he Anchorag e ar ea ut tl tt i es 'IlOula probably cont i nue using gas to the

maximum extent poss Ib le and add coal -fi r ed s t eam turbine capac ity. The

Fairbanks area woul d prob401)' also add coal - f i r ed capacity .

The Glenna ll en· Yal dU load cent er IS la r gely depeneent on e t ese t

generati on "Ith a SlJIa ll amount of oil · f i recl combus t ion t urbine capacity. The

re lative mh of gener ati ng fa c il i ti es i n the Glenn. l len- Val dez ar ea i s shown

i n Figure 2.11. The Sol omon Gu lcn hydro project ..111 ccee on- 11ne 1n 1981 ana

replace lIIIJCh IIf t ne mese l and cOlAOloIs tion t ur bi ne cap4ct t y.

.n"
,» _.~

FIGURE 2. 11. Re lat i ve 1'1I11; of Elec t r ic al Gener atlng f ac ili t i es ,
Glennall en-Val dez Ut i H ti es , 1980
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2.4 P£RfIJUWtCE CHARACTERISTI CS NilD AVA ILAB ILITY Gf GENERATION AUERIVoTIVES

SELECTED feR FLRTl£R CONSIDERATION

Indh idl..l generat 'nq techno logies neve speci"1c techn l" l and eceecete

charactertstics that det~ine t het r suitabt1 ity f or cer t ai n applicattons.

The .ajar factors discussed i r. ~ft1s section are t he operlti nq -.ode of the

alternathe ~ration techno logies and t he clat es t h. t t hey w'11 be availab le

for ce-erc l.l operat ion.

A nulllber of currently c()lllllerc i . l . e-erg ing , aM .d'l.need ener gy

tKhno tog'" .re being e'la h..ted as potent ial e lectr ic energy . Itern.tives to

be incl~ in the electric energy plans . A selecti on of .lternatives has

been proposed (King 1981). Those alternatives are used in this report.

Howe...er , since t:"H! alternatives presented i n King (1981) .re pending PRe

approval, this selection 1Il.y not coincide with the final selection, although

we anticipate relatively fll!'l' delet ions and addi t ions.

The proposed altern.tives can be class i fi ed into f ive categor ies

generally b.sed 01'1 the ir perfol""llI4nce characteristics . The f he cat egori es

inclUde base loael generiltton. cyc ling generati on. fuel saver generation.

e l ec t r i c energy slbstit utes . and e lectri c energy conser....tlon .

Base-loaded pOWI!'!" plants operate 55 to ass of the t i-e and are des tgned

to sl4>ply the eonttll.ious (b. se ) portion of e lectr i c load at 1(Jl' cos t . ~

techno logies h....e IIOre f lexi ble oper at i anal character tsttcs .nd ser ...e
i nt ef'llledi at e and peak lo.ss . tlOf1I. l1y oper ati ng approxllll4tely 25 to SOl af the

tillle. Fuel sa...er techno log 1es i ncl ude th ose generating devices that are

a'liJllab le onty on an i ntenlll t te nt basis . Unless pro ... l ded wi th s t or age

devices . these techno log ies nonaa11, are not cre<ll ted as capacity cred it since

the ir ava ilabil ity i s not assured on a cont i nuous basts. Electric enerqy

substitutes permtt the direct subs t itut i on of other energy foMllS for etectrtc

pO'ller . Conservation technolog ies reduc e t he abso lute demand for energy.

including electri c energy .

Fhe specif ic e tecn- tc ener9Y subs t It ute alternat i ves and one spectfiC

ecnse-...ation .lternat ive have been sel ec t ed for fu r t her cons lderat ton.
However . tlte effects of ot her conser vat ion al ternatives Such as set back

2.2 3



TABLE 2.5 . Estimated Ear U est Date of Ccmnercta l Operat ion fo r
Electr ical Energy Alternat ives

CA - Cur r ent ly Aval1 able or Operat 1ng
As def 1ned In th is s t Udy etectr tc ener gy subst 1tutes include all
opt i ons tha t are et t her dispersed (used by a s ingle conSlMler or a small
corrmunity) or not i nt erconnecte d wtth uti Ii ty dis tr1but ion systems.

tnerrnostats, cogener ation. distr ict heating. zone light ing and space
conditi oning In the comercial sector. and more eff icient appliances w111 be
evaluated by ass Ulll ing al ternative levels of use.

The effect s of i ncr eased efficiency of SOllIe generating alternat ives

through t he use of botto-ing cycle s. such as the Organic Rankine cycle (ORC)
concept, will be treated as advanced vers tc ns of the alternatives wah which
t he bottoming cycle 1Il ight be used, for example. combustion turbine ~ ORC.

In some cases a t echnology lilY have the potential f or playing more than

one role tn an electr ic energy supply system. For eXaq)le . coeeust ton
tu rb ines . while comnonly used i n the - lower 48- as devices to meet cycling
load requirements. are currently used in the Rallbelt reg ion to provide base

load genera t ing capacity partly because of the availability of tnexpenst ve

natural gas.

The estimated ear li es t date of COllll\@rc ta l opera tion In the Ral1belt for
the proposed alternatives are presented in Table 2. 5.

2.5 CURRENT AHO Fc.lECASTEO REQUIREMENTS

The current and fore casted requ i rement for el ectr icity i nfl uences the
she and type of the generating units to be considered 1n the electr ic ener gy
plans . For example. t he AnChorage-Cook Inlet load cent er can accoomodate

larger plan t s t han the Fa irbanks~Tanana Valley load center and the
Fa1rbanks-Tanana Valley load center can utilize lIlUch larger plants than the
Glennallen-Valdez area . The si zes of generat ing units in the vari ous load

centers are part ly determined by the characterist ics of t he demand fo r
electr icity tn those areas. Figures 2. 12 th r ough 2. 14 show projected low,
medium, and high peak demand for each of t he th r ee load cent ers . These
requ1rements Mere cal culated from annual energy conSl.'Jlpt10n project ions made
by ISER (Goldsmi t h and Huskey 1380) .

Wh tle the se project ions are tentative. t hey provide an approximati on of
future demands t hat can be used for the purposes of t hts s t Udy.

The data used i n t hese figur es and t he method of c~utat ~on are
pre sented 1n the Appendix.

Base load Alternatives

Coal Steam Electr lc
Refuse- Der ived Fuel St eam Electric

Cyeli n9 AI ternat i ves
Coal Gasifter Co:nbined Cycl e
Natural Gas Fuel Cell Stat ions
~at ural Gas Conilined Cycle
Natural Gas Contlusti on Turbine
Natural Gas Fuel Cell Combined Cycle
Bradley lake Hydroelectri c
lake Chakachamna Hydroe le ctri c
Upper Susttna Hydroelect ric
Allt son Hydroelectric
Snow Hydroelectric
Keetna Hydroelectri c
Grant lake Hydroelectr ic
Browne Hydroelectric
St r andl t ne lake Hydroelect r ic

Fuel Saver (Intermittent ) Alternat ives
large Wind EnerlY Convers ion Syst ems
Cook Inlet H da Electr ic Project

Electr ic Energf Substitutes (b)
Micro Hydroe ectrtc
Pass ive Solar Space Heat in g
Ac tive Solar Hot Water Heat ing
Wood -Fi red Space Heati ng
Small Wind Energy Conversi on Systems

Electric Energy Conser vati on
Build in9 Conservat ton

(. j
(bj

Earliest Avail abi l1ty

CA(')
CA

1990-95
1985-90
CA
CA
1990~95

198B
1994
1993
1990-1995
1990~ 1995

1990~1995

1990
1990-1995
1990-2995

1985-90
2000

CA
CA
CA
CA
CO

CA
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us fng the pro j ec t ions of e tece-t ce t reQulrem@nts and the i nf ormatfo'l from

the load durati on curve . some pN!1i mt nary esr tee tes can be made for the types

and s izes of el ectri cal generati ng uni t s th at best meet the needs of the load

centers . Det a i l ed ana lyses of t he most economica l t ypes of generat ion to meet

the various ty pes of l oad a re provi ded in Yolurre r of th is study . However,

some 9"!nera l statell'ents can te made re gard i n9 t he most appropriate capa city

for suppl ying these var i ous l oads.

A - t ypica l - annual l oad dura t i on curve for tile Ra.tlbelt area 15 shoM'l in

Fig ure 2.15 . An annual load dura t ion curve shows the alllCtunt of time t hat th e

electri cal load i s equal to or less thc1" II cert ai n percentage of the annual
peale load . Fig ure 2. 15 -as deri ved from load duration curves for m ree

Ratlbelt utilities. These curves .roe also shOwn i n the appendix. For conven­

ience . the load duration curve can be dh tded In",.G t hree reqtc ns , These regions
are a t load dura t i ons of greater t han eo: (7007 hours) or more, 20 to 801

(1751- 7007 hours ) and les s than 201 (1751 hours ) . The re sulting re gio ns Ire

cOl1lllOn11 referred to as base l oad, cycli ng or i nt e rmedi a t e load, and peaking

l oad ( Energy Mode l ing 1973) .

''''""''''...
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FlGUR£ 2.1 5. Typica l Load Our at ton Curve for the RAt1belt

As Figure 2.1S shows, base toad cap.lc tty is It.l te d to about 401 of the

peak load; thus. the upper 11.1 t on the stze of base toad generating alterna ­

t hes s l'lOul d be 4/n of the peak load . For re liability. a s t ngle unit probably

could be U_ l ted to about 2O-Jm of the peat toad . This rn sont ng would H ..1t

any new ease load capaci t y In the Anchorage area to about ZOO fill fn the 1980- 1990

t tlle f ra • • Inc reasi ng to about 500 "" by 2010. For the Fairbanks area. during

1980·1990 "hi base l oad c;. pac t t y shoul d not exceed about 60 MIl and should not

exceed 160 "" by 2010. AssUllItng the two load centers are 'ntertied, base load

units up to about 250 "" would be appropriate pdo," to 1990. tncn!u jng to

approxllllitely 650 "" by 2010.

Cycl1 ng capac t t y can be used to meet the Cyc:l1 n9 and peak load . St nce

cyc 1tr.~ capact ty ts typically added i n re lativel y sma ll si zes . the upper limits

on the shes of generati ng units are not generall y a considerat ion. Cycli ng

cayac tty u n .lso De used for base load op@r.tion, whi ch all ows ere es with
relat ivel y low pe.k demands to add all new capacity in the form of cyc ll ng

tKhnolog tes such as cOltibustion turbine or hydroelectri c fa cil ities .

2.28

2.6 RESUl TS OF PUBLIC MEETI NGS

In recent yurs. the puG l1c and special int er es t groups have eeeeee IIOre

in volved in the planning proce ss. It Is hllpor t ant that the attitudes .nd

«SH ires of the publtc be consi der~ and 1ncluded in the pl .nn tng proces s. As

part of th is s t udy . seri es of publtc Ileeti ngs was held . and the r es ul ts of
thOse .et1ngs wo-e used 1n develop tng t he e lectr ic energy plans. SoN of ttle

results of these publtc -eet1ngs ar e sres eetee 1n th i s chapt er .

Durtng th e lIeft of May 18·22 . 1981 a seri es of publtc -.eetl ngs were held

1'1 Talkeetn• • Anchorage. Fai rbankS. and Soldatn . . These .etings had two

purposes : 1) to present 1nforw. t1on 0I'l t.'le Ral1be lt Elec tri cal Power

Alternatives Study t o the publi c aNI 2) to so lic it infol'1lllation on the public'S
. t tttudn regard ing elect r ic power dl:velopaent in the R.ilbelt . Aft opin ion

suney conta1nin g four sect ions was usee t o conect tnforaation.

Secti on A presented 12 state-ents ttlat adOrl!ssed etecn-t c pclWff pl anning

objectives for the RaO bel t . Respondents t o the surny were . sked to indi cat e

lIhetMr they strong ly agreed . agr eed. were ind1ffl!n!nt. d1s'9rl!ed. strvng ly
disagreed. or had no opi nion for u ch s ta t ement . The average score of t he

responses t o eact! statetleflt and the rank order by prl!fl!rence fo r e. ch

st.t~t are presented in Table 2. 6. The rank ordering Indic at es a

preference for renewable energy sourc es and for preservat10n of the

eftviro"-"t. Respon~nts genera lly disagreed with creat ing Jobs as • prtllar y

objKtive and encourag ing lar ge. sc al e tndl" t rl al growth.

Section B of the survey asked people to indicat e the Ir lev el of concer n

with respect to ten is sues .ssociated with the se lect ion of etectr tc power

alternatives . In tt.ls sectton they were asked to distr ibute a totai of

100 points IIIOng the 10 Iss ues . lssues of lllOr l! lqlortance to an Indiv idual
werl! to receive IIIOre p01nts .nl1e Issues of less concern wou ld receive fewer

points . These tSSl.ltS ar e llstl!d alo ng with t he average ftlJ/\i)er of points given

to each of the issues i n Table 2.7 .

The protect ton of f ish and wildltfe resources recetvee the greatest

average nLJl'lt)er of points (16 .9) . Is sues of slight ly less concern incl uded
protecting the scenic quality of the reg ion (12. 7) . protecting air quality

(12 .5 ). avoid ing potential catastrophic accidents (10 . 7)••void lng long.tem

2.2 9



TABLE 2. 6. Aver age Score and Rank Order of Responses by
Presereece-vsectt cn A, Electric Power Syst em
Planning Obj ect ives

TABLE 2.1 . Average Number of Points Given to Each Is sue- - $ect ion B,
Issu es Associat ed ....1th Select ion of Electric Power
Alt ernat i ves

health effects (10.6 ), and Ililn i ml z1ng energy cost (l0.1) . The i ssues

r ece iv i ng the l(l\ljest average points included avoiding boom-bust social impacts
(6.8) . promoting in- st at e poeer-re teted development (4. 6) .' and reducing

cons~r effort (4.4 ).

The third section of the survey asked wh ich energy reso urces should be
l!lI1lhas ized \Ilhen meeting Railbelt electric pO'll'er needs , As i n Sect ion A, the
respondents sere asked to indicate lIIhether they strong ly agreed through
strongly disagreed that each of 11 energy res ources should be emphasized . The

resu lts of this section are sllllllarlzed In Table 2. 8. Conservat ion and
rene\llable alternatives (s olar, geothermal, \lj ind , t idal , and hydro ) generall y
received higher average scores ; nuclear and peat and peat-based synt hetic

fuels received negative scores.
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0. ' 5
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O.'J U
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Issues
Prote cting fish and \lj l1dltfe

res our ces

Prc ~~ting scenic quality of
the re~i on

Prote ct ing ate qualtty

Avoiding potent ial cat astrophic
acciden ts

Avoiding long.term health effects

Promoting energy self -reli ance

Min imizing energy cost

Avo iding -boom-bust- socia l
impacts

Promoting in-st at e pO\ller-related
development

Reducing ccnsceer effort

Aver age No
of Point s

16.9

12. 7

12. 5

10. 7

10.6

10.5

10.1

6.8

4.6

4.4

Rank
Order

1

2

4

6

8

9

10
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2

3

4

Rank Order

1.40

0.88

-0. 23

Average SCore(a)

1. 45

TABLE 2. 9. Average Scor e and Relnk Order of Responses
by Preference - Sect ion 0, Use of Incentive
Programs

Elec trf c Power
A1t er nat1ve

The aver age score 'lias based on t he number of indiv idu al s
expre ss ing an op1nfon on the following scale: s t rongly
agr ee · 2, agree · I , i ndifferen t . 0, disagr ee . -I,
strongly dfsagree - - 2.

Small scale al ternatives
us in g renewable resour ces
(s" lar , '11lnd, hydro)

( . )

Lar ge sc ale atternet tves
usfng renewable resou rces
(solar , '11 1nd, hydr o, geoth ermal,
ti dal , '!lOad 'IIaste, r efuse )

Alter natives using
synt hetic fue ls obt ained
f r an Alas kan coa l or peat

Conservat Ion a1tern at tve s

Energy Resource Average Score( a ) Rank Or~er

Conservat Ion 1.46

Solar 1. 10 2

Geothermal 1.06 3

Wind 0.99 4

Tida l 0.80

Hydro 0 .68 s
Refuse and wood waste 0. 62

Nat ural Gas 0.53 8

COol 1 and coal·based 0.08 9
synt hetic f uels

Peat and peat -based -0 . 42 10
synt heti c f uels

Nuclear ·1.10 11

TABLE 2.8 . Average SCore and Rank Order of Responses by
Pre f er ence•• Sect 1on C, Energy Reso urc e Eq)hasis

I.) The aver age score 'lias based on th e number of i ndivi ­
duals expr essing an opinion on the fo llo'll1ng sca le :
stro ngly agree · 2, agree · I, Indifferent . 0,
dfsagr ee • · 1, strongly disagree · - 2.

The f inal section of t he survey asked 'Iltlet her th e respondents agreed or

di sagreed t hat t he state should promote deve lo pment of cert:a1n electr ic power
alternatives by use of i ncent ive programs . The r esponse t o t his sec tion Is

presented i n Table 2.9 . The r esults of Section 0 i ndicate t hat r espondent s

gener ally favor Incentive pr ograms f or small·scale r enewable resour ces , fo r

conservation alternat ives , and for large-scal e re neeab te al t ernat ives. They

do not favo r t he use of i ncent ives t o promote deve lopment of altern atives

obt ai ned f rom Ala~kan coa l or peat .

2.7 SELECTION OF PRELIMINARY ELECTRIC ENERGY PLANS

The se lection of the prel fmfnary electr i c energy pla ns Wil ! based

pr imarily on the ftve fa ct ors outlined above. Ot her general concepts and

cons i derati ons tha t i nf l uenced the sel ection of the plans are noted in the
des cri pt io n of each plan in Chapter 3.

The underlyi ng purpose of t he Ratl belt Elect r fc Energy Alter natives StUdy

15 to help dete rmine 'IIhet her t he St ate should deve lop t he Upper Susf tn e '
hydr oel ec t r i c pr oject or ff It should purs ue ot her alterna t ives; t hus , twc

electric energy pl ans are inher ent in th e purpos e of t he proj ect : one plan

not i nc luding the Upper Sus1tn a proj ect and anot her pla n InclUdi ng t he Upper

Susi tn a pr oject . The fo rmer provfdes the conditions f or t he "base cese'", th at

is , th e case agai nst 'Iltl i ch th e altern at i ves '111 11 be compared. Pla n lA, Base

Case Without Upper Susf tne, and Plan 1B, Base Case Wi t h Upper Sus1t na, wfll

2.32 2.33



with
at least

Pacif ic Alaska

for export (appr oximatel y 730 BCF ); and some (about 830 BCF) is

tentatfvely conmttted to the proposea (and curr ently uncertain )
LNG proJKt f or exports to the · lower 48 s t ates '" .

A significant amount (about 1600 SCF) of t he known re serves appears

totall y free of current c(lfllll itments. However. current indust r ia l and export
users will prObably compete with the gas and etectrtc util it ie s for cOl'llll itment
of thfs gas t o their oper ations.

For gas reserves not currently cOlTlll it t ed under cont r act . the fut ur e price

is subject to cons iderab le uncerta inty as it becomes deregulated in 1985.

Thus. it is conceivable that the pri ce to an electric util ity could approach

that of distillate fuel 011 on a heat equivalency basis . Whether or not th1s

occurs is largely dependent upon the cceeet t tt ve nature of the future market .

Thus. the advantages of nat~ral gas llIJst be traded off against the uncertainty
in price .

At this point. however. the possible advantages of Increased use of

natural gas warrant further evaluation. These ccns ruer at tcns resulted in the

fourth pre1 1minary electric energ y plan : Plan 4. Increased Use Of Natural Gas.

The electrical energy alternatives included 1n each of the four electrtc

energy plans are sllllllarized in Table 2.10 . These alternat ives are taken from

Table 2. 5 which i ncludes the proposed selection of alternatives to be i ncluded
in the electric energy plans .

l.35

Each of these plans i s discussed 1n greater detail in the next Chapt er .

2. 34

provi de a di r ect compar ison between cont inued development of convent iona l

genera t ing resource.. and deve lopment of convent ional gener at i ng resource s

t he addition of t~e Upper Sus l t na proj ect .

The publl c mee: lngs . as well as other inputs. point to widespread

int erest i n bot h conserv at ion ~nd renewable energy re sources . Electr ic energy

conserva t ion wil l t ake pl ace as a re sul t of pr ice increases in all of the

el ect r ic energ y plans . However . it is des irable to have a speci f i c plan i n

wh ich conservation al ternat ive s rece ive gr eat er ~hasis than i n any other

plan. This same plan logi cal ly coul d include renewable energy sources . Thus .

Plan lA. High Conser vat ion and Use of Reneeable Resources without Upper

Sus ft na. and Plan l B, High Conservat ion and Use of Renewable Resources with

Upper Sus i t ne, were se lected.

AS point ed out eer t te r (Sect i on 2. 1. 1) . coal Is an attracti ve fue l for

e lect r ic al gener at ion in th e Rai lbelt area for a nlJ/li)er of reasons. It Is

abundant . th er e are good. eas il y mined cepcsns close to the load cent er s ; th e

t echnol ogies for both mini ng and burning i t are well establiShed; and

projections indicat e that i t will cont i nue to be cClq)etitively priced relative

t o al ter nat ive f uels . It al so appears l ike ly that an i!xport mine w111 be

developed at Beluga provid ing the Cook Inlet area with a yood source of coal .

A th ird pl an based upon increased emphasis on coal Is included : Plan 3.

Incr eased Use Of Coal Case.

Nat ur a l gas i s cur rent ly the mainstay fuel for generat ion in the Cook

Inl et area and may become avai lable i n the inter ior i f and when product ion and

transmi ssion of Nor t h Slope natural gas occurs. The major favorable

at tr ibutes associated with natural gas are Its relatively low environmental

impact c~ared to other fossil fuels. the lower capital cos t per unit of

generat i ng capacity. and the short lead t ime involved in making capacity

addit ions . In shor t . natura l gas based generation is c lean. flexible. and

adapted to conditions of uncertain future cenend.

Considerable known reserves of natura l gas exist in the Cook Inlet
reg ion; about 3. 900 bill ion cubic feet (BCF) . Some of this gas is conmi t t ed
(or dedicated) under contract to the gas and electric utilities (620 BCF);

sane is conm ltted t o indust r ia l applications (atrIIlOnia and urea production ) and
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3.0 DESCRl PTIOft OF Pil.ElIMlWY ELECTR IC ENERGY PlAAS

• Current ut tJ ity pla ns for addtt i ons procHd as planned.

• Generat ing units are ret i r ed based on ass~d lt f etilll!s .

• An i nterconnecti on betWHfl t he Anc hor age...(:ook Inlet and

Fatrbanks·Tanana Yall ey load centers is cOlllP l et ed in 1984 and

s trength ened as neces sary to . )l ow ecorn:llly power exChanges bet ween

Fairbanks and Anchorage.

• The Glennall en· Yaldez lo ad center electric al loads and gener at i ng
capacity are cOllO ined . ith Anchorage-Cook Inlet loads and genera t i ng

capacity.

• All load centers eatntetn sllfft eient peaking capacity to pr ovide

peak requ irements i n the event of int er connecti on failure .

• The Bradley lake hydroelectrIc project Is c~leted and comes

cn-f t ne i n 1988.

Thi s chapter desc r ibes the fea tures of the four pre lt _i nary et eewte
energy plans. Inforwati on about each p lan is present e<l In t -.o gener al forws:

1) an out line of the key featur es of each pl an for each load cent er and 2) a
f igure Showing a rep resenta t ive .b of generat tng capaci t y for th at pla n over
the 1980-2010 per iod.

The f igures t1 lus t r at 1ng t he evoluti on of the generat ing capacity over

t iMe ill ust r ate t he nature of each of t he el ectri c energy plans; th ey are not

lIltant t o present the ellact capact tt es or t illing of the capacity addit ions .

However , to ensure that th e f i gures are relat ive ly real is tic, an ef fort was

lIIade to use representat ive dat a tn the ir development. In many cases , these

data were not devel oped as part of this s t udy but ar e SUffi ci ent ly accurate
for il lustrative purposes .

A number of ass~ttons were lIade tha t are COlllllOn to all four pl ans .
They are :

r -

,,,
x,

x,,
x,

, ,, ,
, ,,,

,,,

TABLE Z. 10. SUIlIIar y of Elect r ical Energy Alternathes Includ~ as
Fut ur e Additi oros in Pre ltllinary EI~ trt c Energy Pl ans

Plan(a )
j aBAS[ LOAD AI.TERMAn YES

tou SteM Eledrlc
Ref use- Der h ea Fuel St u _ Electri c

( !) Plan 1: Bas< case
A. Wl t t!Ol,l t Upper Swsit na
B. With Upper Sus itna
Plan 2: High censer vattcn and use of r enewable s
A. Wi t hout Upper Susitna
B. With Upper Sus l t na
Plan 3: Increase use of coal
Pla n 4: be-ease use of natura l gas

(b) As defi ,.ed In t his s tudy et ecr etc energy subst l t utes i nc lude al l opti ons
t hat are ei ther dis persed (used by a single consumer or a SIIIa ll cOlQ'llUnl t y)
or not in t er connect ed wit h utili ty distri buti on systems.

FUEL SAYER (I NTERM ITTENT! AI... TERAATJ yES
Lar ge Wi nd Ener gy Conversion Syst en
Cook Inl et ltdal Elec t r Ic Projec t

ELECTRIC EJrl ERGY SUBSTITUTE S(b)
Mic r o Hydroelec t r ic
s.a11 Wind Energy Conver sion Sys t etJIS
Pass h e Solar Space Heati ng
Ac t ive Solar Hot Water Heat ing
"'ood·F ired Space Heati ng

ElECTR IC ENERGY COJrlSERYATJ~

8U1id tng conse rvati on

cyCLING Al. TERKATIYE S
Coa l 64s ifi er -COIIO tnea Cycl e
~at u ra l Gas Fuel Cell St ati ons
~at ural f;tas Coatl i n~ Cycl e
Natura : Ga.s COlIOIJs tion Turbine
Nat ur al Ga s Fuel Cell COIItl l ned Cyc le
Br adley Lake Hydr oelect r ic
Grant Lake Hydroe lec tr ic
Lake ChakachMlna Hydroel ect r ic
Upper sustrne Hydroelectr Ic
All is on Hydroel ectr ic
Browne Hydroe lec t ric
Keetna Hydr oe lectr ic
Snow Hydroe lec tr ic
St randh ne Lake HydroelK tri c

2.36
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3. 1 PlAN 1: BASE CAS(

Thi S plan is based on a trans it ion f r (JII l!X ist i ng generat ~ng t echnr.logtes

to alternat ive conventional generatinol t echnologi es as electri cal requ irements

tncr ease and l!Xtst ln g capac1t y is re t t r ee , Thi s plan rep resen ts t he base or

reference case . TlIfl) var ta tt ons to this r Ial'! have been ident t f ied: Plan lAo
... lthout t he Upper Sus ltna project. and Plan 1B, wtth the Upper Sus t tn a

proj ect. The us~tions Made t n each of these plans ar e pr ese nted below.

3.1. 1 Plan lA: Base Case W1thout Upper Susttna

The pri.ary qener at1ng al t ernat ives t ncluded 1n this plan ar e :

• cOli>ust ion tUrb tnes (gas or dt sUllate )

• cOlllbt ned cycle (gas or distt llate )
• hydroe lectrtc (ot her th an Upper Sus i tn a)

• convent tonal coal s t e_ e lectr ic.
The key features of t his pla n for each of the load centers are s~ar 11ed

below.

Anc:horaoe -took Inlet

• The Chakach-.a hydroe lec t ri c project t s buOt as r equired to ceee

on 11 ne no sooner t han 1994.

• The Gr ant l ake proj ect is buO t as r equi red to COllIe on t tee no

sooner than 199O.

• The A11tson hydr oelectr tc project is added as neces sary after 1992.

• Coal st e.. turbines are tns t all ed after the hy<lro alternat ives, as

necessary .

Fairbanks-Tanana Va l ley

• 00 conilust ton turbine units are used for peaking unttl ret i rement .

• Gas comb ined cycles are added to provide peaking qeneret ton ...hen

existing 011 ccee ustt cn untts are rettree .

• Coal - f i red ste4lll electric capacity is added for base load If less

expens ive than power frOlll Anchorage-Cook Inlet . If coal-f i r ed

generatton Is not le ss expensive. all new generat ion ...111 be
gas-ftred combt ned cycle .

3.2

This plan i s i ll ust r at ed in Figure 3. 1 f or t he AnChorage-Cook Inlet load

cent er . As with al l t he f igures 1ncluded i n t his chapt er , the hor iz ontal axis

re presents t he t 1me hor11on of the st udy--1980 th r ough 2010. The heavier

curve tn th e f igure 1s t t"e peak dellland (net cons~t i on ) fo r t hat load cente r

-.. ltt pli td by 1.4 . The peak dt!lllands wer e cal cula ted f rom the 1led1... annUll
ener gy consllllPtt on proj ecti ons . ade by l SER 1n Electri c Power Cons_t 1on f or

th e RaObel t : A ProJectt on of Requi rement s (Golds-ith and Huskey 19BO).

Whtl e th es e proj ections wer e not developed as par t of thts project. t hfly

pro vtde an approx illatton of fut ure re qutre-ents that can be used for the

purpons of th is reee-t , (ConsLlllPt 10n forecasts e-e beIng . ade as part of

t h15 studl but hive not been cOllpl eted at th is tillle. } The peak de-ands (PEAK)

were COIIIpUt ed fl"Cll th e annual energy (AE ) projected In t he ISO r eport

ass . 1"g a yearly load factor (Yl F) of 0 . 50 ust ng th e fOl"1llUla :

( A£ I.... )
PEAK til } · YLF • 8.160 (hour s / .)'l!!ar)

The assl.lled year ly load fa ctor of 0 .50 is approxlraate ly t he yearly load fa ctor

exper1enced by area utt lit1es durtng th e 19705. This calculated peak deRIand

15 t hen aulttPlt td by 1. 08 t o adj ust for tran$lll ts sion and dts trtbut 1nn
losses . Thts converts t he deIIlncl proj ecti on frOIl net cons~tlon to gross

generat ton by a11o...tng f or tranSJIlss ton and distribution los ses . This value

1$ then -.. l t t plt ed by 1.3 to allow for a 30S r es erve lIIargt n. Bot h the

estlllate fo r tranSllltss10n and dts tr ibutton losses (SI) and for re serve lIar gl n

(3OS) were se lected onl y t o be representative of Ratlbelt area ut ill ttes and

are not necessartly based upon htstorical data. Over all . adju st tng for

tranSlllisston and dtstr lbuti on losses and for the r eserve lIIarg t n re sults in an

increase of approximately 401 in peak generatt on required above peak

consLm1Pt lon . FOr ex~le . t n Figure 3.1 the gross generat ing capacity

requ i red tn the year 2000 fOr the AnChorage-Cook Inlet area 15 approximat el y

1400 PII .

While the same peak demand re qui r ement is used for tllustrathe purposes

tn all plan s tn th ts report. the peak demands (and annual energy requirements)

developed when evaluat ing t he plans will depend upon the cost of power

3.3



3. 1 PlAN 1: BASE CAS(

Thi S plan is based on a trans it ion f r (JII l!X ist i ng generat ~ng t echnr.logtes
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proj ect. The us~tions Made t n each of these plans ar e pr ese nted below.

3.1. 1 Plan lA: Base Case W1thout Upper Susttna

The pri.ary qener at1ng al t ernat ives t ncluded 1n this plan ar e :

• cOli>ust ion tUrb tnes (gas or dt sUllate )

• cOlllbt ned cycle (gas or distt llate )
• hydroe lectrtc (ot her th an Upper Sus i tn a)

• convent tonal coal s t e_ e lectr ic.
The key features of t his pla n for each of the load centers are s~ar 11ed

below.

Anc:horaoe -took Inlet

• The Chakach-.a hydroe lec t ri c project t s buOt as r equired to ceee

on 11 ne no sooner t han 1994.

• The Gr ant l ake proj ect is buO t as r equi red to COllIe on t tee no

sooner than 199O.

• The A11tson hydr oelectr tc project is added as neces sary after 1992.

• Coal st e.. turbines are tns t all ed after the hy<lro alternat ives, as

necessary .

Fairbanks-Tanana Va l ley

• 00 conilust ton turbine units are used for peaking unttl ret i rement .

• Gas comb ined cycles are added to provide peaking qeneret ton ...hen

existing 011 ccee ustt cn untts are rettree .

• Coal - f i red ste4lll electric capacity is added for base load If less

expens ive than power frOlll Anchorage-Cook Inlet . If coal-f i r ed

generatton Is not le ss expensive. all new generat ion ...111 be
gas-ftred combt ned cycle .

3.2

This plan i s i ll ust r at ed in Figure 3. 1 f or t he AnChorage-Cook Inlet load

cent er . As with al l t he f igures 1ncluded i n t his chapt er , the hor iz ontal axis

re presents t he t 1me hor11on of the st udy--1980 th r ough 2010. The heavier

curve tn th e f igure 1s t t"e peak dellland (net cons~t i on ) fo r t hat load cente r

-.. ltt pli td by 1.4 . The peak dt!lllands wer e cal cula ted f rom the 1led1... annUll
ener gy consllllPtt on proj ecti ons . ade by l SER 1n Electri c Power Cons_t 1on f or

th e RaObel t : A ProJectt on of Requi rement s (Golds-ith and Huskey 19BO).

Whtl e th es e proj ections wer e not developed as par t of thts project. t hfly

pro vtde an approx illatton of fut ure re qutre-ents that can be used for the

purpons of th is reee-t , (ConsLlllPt 10n forecasts e-e beIng . ade as part of

t h15 studl but hive not been cOllpl eted at th is tillle. } The peak de-ands (PEAK)

were COIIIpUt ed fl"Cll th e annual energy (AE ) projected In t he ISO r eport

ass . 1"g a yearly load factor (Yl F) of 0 . 50 ust ng th e fOl"1llUla :

( A£ I.... )
PEAK til } · YLF • 8.160 (hour s / .)'l!!ar)

The assl.lled year ly load fa ctor of 0 .50 is approxlraate ly t he yearly load fa ctor

exper1enced by area utt lit1es durtng th e 19705. This calculated peak deRIand

15 t hen aulttPlt td by 1. 08 t o adj ust for tran$lll ts sion and dts trtbut 1nn
losses . Thts converts t he deIIlncl proj ecti on frOll net cons~tlon to gross

generat ton by a11o...tng f or tranSJIlss ton and distribution los ses . This value

1$ then -.. l t t plt ed by 1.3 to allow for a 30S r es erve lIIargt n. Bot h the

estlllate fo r tranSllltss10n and dts tr ibutton losses (SI) and for re serve lIar gl n

(3OS) were se lected onl y t o be representative of Ratlbelt area ut ill ttes and

are not necessartly based upon htstorical data. Over all . adju st tng for

tranSlllisston and dtstr lbuti on losses and for the r eserve lIIarg t n re sults in an

increase of approximately 401 in peak generatt on required above peak

consLm1Pt lon . FOr ex~le . t n Figure 3.1 the gross generat ing capacity

requ i red tn the year 2000 fOr the AnChorage-Cook Inlet area 15 approximat el y

1400 PII .

While the same peak demand re qui r ement is used for tllustrathe purposes

tn all plan s tn th ts report. the peak demands (and annual energy requirements)

developed when evaluat ing t he plans will depend upon the cost of power

3.3



produced tn each of the plans . for example. a plan that resu l ts in a

r elat ive ly hign cost of power w111 have a relatively low demand for

electricity while plan s with lower costs of power w111 have higher demands .

Also shown on each figure is a genera l representation of the . tx of

generating capac ity to IlHt the Pnljected gnlSS generatton r equirerent.

f tgure 3.1 shows that under Plan 1 the Anchorage-'"JIOk Inlet area load center

would supply the 1400 ... of generatfng carac ity requ ired t n the year 2000

ustng about 650'" of hydroelectrtc capac ity. 100 "" of gas cOllbust t on

turetne, 400 MW of gas cQd)tned c,ye le and about 500 ... of coal stellll t cretne ,

TIM! Ratlbelt Elo!ctric Power Alternatives Study treats conservat ion and

etectrtc energy substitutes as demand lIIOdiflers rather than as supply

alternatives. (Those alternatives defined as conservatfon or electric energy

substttutes are shown in Tables 2.5 and 2.10 .) Thus. when evaluat ing these

alternatives. their effec~s w111 be repres~nted by a reduct ion in the

FIGURE 3.1. Plan lA: Base Case W;tt'out Upper
Susttna for Anchorage·Cook Inlet

MW

,..
..

"" "" ""

Cc.l SllAM
TURIINf.

2010

e lec trici ty r equ1red by t he cons~. As p<) inted out ear lier . different
tevels of conservation and elec t ric energy subs t i tu te penetration are

eval uated as par t of each electr ic energy plan . Figure 3. 2 illustrates t he

effects of increased conserv ation on the gross genera t ing capaci t y requi red

and on the relat ive lib of gener at tng capacity recut -ee in Plan 1. At th is
point tn the study. the effects of conse rvat ion on the required peak

consu~tion have not been evaluated . The le vels of conser 'latton used f or

illustrative purposes in the f tgures are based on sample calculations and

should not be t nt erpreted as represent ing the f inal cont ribut ion of

ccnservatt cn in any plan . As shown. conservat ion reduces t he gross generat tng

capac ity recutree , The . tx of gener ati ng alternati ves Is re lative ly

Unchanged. The prt_ary effect of conservation tn th is ease is to del ay th e

date that generat ing p ~ ants are requ trN to be on- It ne •

figures 3. 3 and 3.4 11lus trate the f ut ur e _b of gener ati ng capaci ty fo r

the fa irbanks·Tanana Va lley load cent er f or Plan 1 wtthout and with addi ti onal

conservation incl uded. respectt vety, These f igures show that under th is pla n

exist ing diesel and otl cQlN)ust ton t urb ine capacity is ret ired and replaCed

with coal steam turbine and gas contltned cycle generation . The coal steam
turbine capactty would be used for base load while the gas conmlned cycle

capacity would be used to meet cyc11ng load . Figure s 3.3 and 3. 4 assume that

coal s t eilll turbine plants located i n t he fa irbanks area (Nenana) can produce

power at a lower cost than power produced at Beluga and tranSlllitted to

f ..irbanks. If power produced at Be luga Is les s expensiv e i n Fairbanks th an

power generated It fa irbanks. then f atrbanks would add only gas cDllbined cycl e

units to provide r eserve capac tty to llte t peak dP.!'! nd and would i lllPOr t power

fn::- Anchorage.

3.1. 2 Plan 18: Base Case With Upper ~sttna

This plan is based upon a contt nuat lon of pre sent generat ing technolog ie s

with a trans tt ton to Upper Susttna hydropower as requ ired . Any addtt ional

r equt red capac tty 15 to be supplied by coal steam turb tne or combined cycle

tact l tttes , The capacity frc:n the Upper SlJsitna project i s alloca.ced t o the

three load centers based upon t hei r rela tive peak dl:.'llland in 1990.

3.4 3. 5
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Plan l A: Base Case ~i thout Upper Sus i t na Il l us t ra t i ng the
Effect s of Conser vatt on for Anchorage·Cook Inl et

FIGURE 3.4 . Plan lA: Base Case Without Upper Susttna , Illustrat ing
HfK t s of Consen atl on fo r Fal rNnks-Tan<1na Valley

FIGURE 3. 2.
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Anchora!l! -Cook Inlet

• The Watana r fa ci li t y of the Upper Sus ltna projec t is ava il able
IS early as 1993.

• If Mc essa ry , cOlllbustion tu rb i ne ca pacity is added to f il l i n
until Upper Sust t l'll is ayatlable .

• Coal s t ealft turbi ne unl ts ar e added .fter the Upper Sus i t na projec t

is coqll eh d.

Fa i rban ks-Tana na Val ler

• If neces sary, ot1 combustion tu rb ine capaci ty i s added before Upper

Susl tn ! is ava il abl e .
...""

.".- ""
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FIGURE 3.3 . Pl an IA: Base Case Wi t hout Upper
Sus Itne for Fal rba nks-Tanana Va11ey
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3. 2.1 Plan 2A : Hign Conservi ti on and Rl!1Ie'Ilables WithoUt Upper Sus1t na

ender tn,s plan conservation and renewab le reSourCeS. exclUding tne Upper
Sus lt na project, . i l l be developed to tile aaxi~ ext ent fe asi ble . Add it ional
capaci ty required . i l l be provided by co~vl!l'tional generat ing al ternat ives as
in Plan 1. Addi t ional feat ures spec l rl c to each load center are pr esented
bel ow.

• If r>ecessary. coal ste. turDine capact ty is adO!d for base 101d If
less espens i ,e t han power f ro. AnchOr age-coot Inl ~t . If power Is
less expens i , e f ro- Anchorage, gas-ea-o tned cyel e unit s Mf l l be

added to pro, Ide reser,e peaking capacity .

r .z PlAN l : ~+IGH CON~RVAnO" AND USE Of RENEWABLE RESOURCES

F1 gures 3.5 through 3.6 ill ust ra te tII is plan for tile t wo load
centers . In t~ is plan, the f irs t 400 ~ of watana Is added in 1993·9.
_itn tne second 400 MW added tn 1994· 95. Devi l Canyon is added in
1999-2000. For the Anchor age and Fa1roanks load cente rs, any addi t 10nal
caj:act ty required IS added In the fol'1ll of coal ste... t urbine untts •

ThiS plan -auld e-phas lle tile use of cons~Yation to reduce e lectr tca l

energy deUnd as -e l l as the use of rl!1le'llaol e energy sources suctl as wind and
CDOC Iniet tidal POwer. Wh i le various levels of conse~ at'on are evaluated 11'1

each of the plans. tnts plan eqInas l.z:es conserutton. In each of tne load
cent ers. conservation alternat ives are encouraged througn a variety of means
such as publ ic educat !on progra-s, t ax Incent ives , and state and ut i li t y loan
programs. Renewable energy sources such as tidal . Mi nd, and refuse-derived
fue l . 11 1 be tncl ccec, Any gener at10n capacity required 11'1 addit ion to
renewable sources . i l l be suppli ed . Ith convent ional generat i ng f aci li tt es
s imilar to Plan 1. As . ith Plan I , t ills plan has two vari at ions: Plan lA,
. Itnout Upper Susi t na, and Plan l B, . ith Upper Susi t na. Features of t hese
, Ians are presented bel a- .

.0,.,...... .... "" ••
FIGURE 3.6. Plan lB: Base Case .i th Upper Sus itna for Fairbanks-Tanana Valley

a.a a.s
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FIGURE 3.7 . Plan 2A : High Conservat ion and Use of Renewables
Wi thout Upper SusH na for Anchorage-Cook Inlet
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• Wind e,~ r9Y resources in the Isabell e Pass area are developp.d and
tnterttec ,

Ancnorage-Cool Inle t

• The foll owing hydroelectri c projects are built as requi red but no
sooner than T992: Lake Chakachamna , Kee tna , Snow, St randli ne Lake.

Grant Lake. and All is on.

• A SO-Mij rejuse-cert ved f uel steam-elect r ic pla nt is built.

• CoOk Inlet tida l powe r is ce vel eped as appropria te i ~ conj unct io n
with hydroelectr ic faci li ti es si nce i t appears that t he t idal

options under cons iderat ion will be des ignp1 to provide f im pcee r ,

Fa i rbanks-Tanana Val ley

• The Browne hydroelect r ic proj ect is added ~ ~ necess ary af ter 1992.

• A ZO -,~ re fuse-derived fuel s team~e l ec tr i c plant i s built.

Figures 3. 7 and 3.8 i l l ust rate this plan for each load cente r .

• LA RGE WINOEHE IlGV ClJl VE RSlai
SYSTEMSNOT SHOwN3.Z.Z PT an ZB: High Conserva t ion and Renewables with Upper Susi t na

This plan i s simil ar to Plan 2A except that the Upper Sus i t na project 1S

buil t .

~ncno r age- Cook Inl et

• The Watana I facil i ty of tne Upper Susi tna proj ec t Is availabl e as
early as 1993.

• A SO-MW refuse-der ived fuel s team-elect r ic pla nt is buil t .

• Cook Inlet t i da l power Is developed as appropri ate fol lowi ng the
Upper Sust tne Proj ect.

Fai rbanks-Tanana Val l ey

• A ZO- MW ref use-deriveJ fuel steam-e lec t ri c pl,nt i s buil t .

MW
lOO

100

SV STEM CA PAC ITY

..\ \

OILCOM8lJSTIai
nJR8lNE COAL mAM

TU RB INE

Plan ZA : Hi ~h Conservation and Use of Renewables
Without Upper Sus l tna for Fai rbanks-Tanana Va lley

• Wi nd energy reso urces In t he Isaoel l e Pass area are developed and
i nter t ied.

Figures 3.9 and 3. 10 present thi s plan for eecn load cente r .
FIGURE 3.8 .

"'0 "" lOlC

3.10
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FIGURE 3.9 . Pla n 28: High Conservat fon and Use of Renewa bles
wf tl\ Upper Sust tna f or Anchora~-Cook Inl et

GASctroIltlsncw t!JR811rE

FtlJUres 3.7 througl'o 3.10 stKlw tIlat each IOld center has • greater

reduction In oe.and due t o conservation than shown for Plan 1 tn Figures 3.2
Ind l .4. The cont ribution of conservat ion to the reducti on of demand has not

yet been quant if ie d. The relat i ve amount of conservati on shOwn in these
f igures is based on t entlttye calculat ions Ind dO not !"@present resul t s of
t h15 pr oj ect . Plan 2 ISSIllleS that an aggress h e conservat ion policy 15

pursued In t he Ratlbe lt .

It is import ant to note that the f igures presented i n th ts chapter show

f irm generating capacit y In the load centers . Cert ain generation alternatives
can cont r tbute electrica l energy (t .e., ki lowat t hours), but cannot be
depended upon at any given ttlll! to cont r ibut e to the f 1~ capacity of the
s1St e- . Since In -ost cases neither . tnd nor t idal gener ation can be rel ied
llpotl for f lrw power. t hey are not shown in these ft gures . Wind lMergy can
~tn t o obta in a capactty credi t if it is a stgn1f1cant (-151) part of t ile
to tal inst alled capacity and is geographically dispersed to IIl!teorologtcally
varied regions.

2llIO,.."'"""'''''""''''

'"

,...w uoo

Plan 2B: High Conservation and Use of Renewables
wi th Upper Susl tna for Fairbanks-Tanana Val ley

-lARGE WIN DD€ItGY CCJrI'o'tIISllJll
SYSTEMS NOT StOWN

SY STEM CA PACITY

I

3. 3 PLAN 3: INCREASEDUSE Of COAL

This pl an Is based upon a t ransition f rom exist ing genera t ing
technologtes to alternat ives that either d1rectly or indtrect ly utl l1ze coal
as a fuel . As discussed earl ier. coal is current ly ayall able in the Rai lbelt
f ram t he Healy area. Coal fro- the Bel uga area is expected to be available in
1988. Thts plan assu-es that coal· f1red generat lon in thp Anchorage-Cook
Inlet load center would be located in the Beluga area. Base load generat1on
for t~ fairbanks area would depend on the relathe costs of facilttles
locat ed at Be luga to factl ities located In t~ Nenana area.

AnchOr age.(ook Inlet

• All new generation is either coal-fired ste .. t urbines or ca-bintd
cycle unit s using coal-based synthetic fuel s.

• With t he except ion of Bradley lake i n 1988. no add1tiona'
hydroelectr ic facl1it ies are butl t."""'"""''''',...UIESR

''''

'Ill

..

..
.w

FIGURE 3. 10.
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FIGURE 3.1 1. Pl.n 3; Incre.sed USe of Co.l f or Anchor.ge-Cook Inlet
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AnchOra9!-COOIt In let

• All new generat ing factllt tes added in t tle region " i i i be gas fired.

3. 4 ?I.M 4: I NCREASED USE OF NATURAl. GAS

F ig~res ] .13 and ] .14 Illus t r at e tIli s pl at! f or the Ancnorage and

Fa irbanks 10 40 centers , respect iyel, . The di esel and sl~le cycle coabustl on

tu rb t ne generat lng units are al lowed to reti re. All .ddl tion.1 c. pac i t ,
addit ions are e ither convent iona l or emergt ng nat ur , 1 gas- fi red a l t er nat l yes .
In sane cases f ue l ce ll s . lgM provide an alternat ive to tne cc.o lned cyde
units .

Fa1rb ank,.h.nan. Vall ey

• All n~ gener at ion i s e ither coa l- fi red s te.. t urb1n@s or ca-b tned

cycl e units usi ng to al·basea synthe t i c fuel s .

Fi gures 3. 11 and 3. 12 present t nts plan for t he Anchor age and Fai rbanks

load centers . respecthe ly. In bot h uses the existt rtg diesel . C_ ust t Ofl

tu rbt ne. ano Comb i ned cyc le fa c i l ities are reti red and re pl aced .1tn coal

f i r ed Ste.tlll t llrbl ne units fo r base load and . itn a genel"ltt ng t echnol ogy

capable of pro~j d t ng cycl 1ng power that uses" co.J·based synthe tic fuel.
Ex~les of technologies cons idered 1n thts category t nc lud~ fue l ce l l s anO
ce-b lned cycl e uni t s . ~e t ther t he spect f tc t echnologies nor fuel s t o be

Included In t ht s pl an have yet been se lect ed.

F a i rban~ s -Tanana Val l eY

• All neo. genera t ion ,,111 be g45 f i red.

This pl ,n Is based upon cont inued use of nat ural gas for gener at i on i n
t ne Cook l ntet are. and • convers ion to nat ur . l g.s In t he Falrb.nkS area .

Tne key .ss~tl on ~ade In th is p l an is tnat the re . 111 be suff t ci ent gas

avai l able i n the Cook Inl et area to al low ~t j l 1 tles t o cont i nue t o ut i l ize It
for e lec t r ical gener ati on. Also for tne FatrDanks area tt t s aSSllllled t hat

natu ral gas " t i l be .val l abl e f ra. the North Slope begi nnl n9 1n 1988.
Poss ibl e nat~ra l gaS-f i red generat1ng alternatives to be included in t ht s plan
are f~e l ce l l s , Co-bl ned cycle. coabust10n turb1nes, and f ue l ce l l ca-o i ned

cycl e .

3.1 4 3. 15



Acres-lWner ican, Inc. 1981. Pre liminary Assessment of Cook In let Tidal Power,
Task 1 Report--Prel1mlnary Field Reconnai ssan ce and Site Select i on.

MW 1500

,..
CAS CB'lUI Itf.D

eva.<

CAS COMBllt: D
CYa.E~ CEUS

Alaska Power Aut hor ity . 1981. Sus1tna Hydroe lect ric Project, Developnent
Selection Report~Appena1ces A through I . Prepared by Acres Ameri can
Incorporated , BUfriTO, New York .

Energy Modp.l1ng . 1973. A "kIdel for Ener -Environment S st ems Anal sis :
Structure and Uses . Papers pre sent at a spec a .or Shop or9an zed y the
U.S. National Sc1ence Foundat ion and the Energy Research Un it, Queen Mary
College, London, IPe Sci ence and Technology Pres s Ltd, Surrey, En91and.

Goldsmith, Scot t and L. Huskey. 1980. Electric PO\ller eonSl.lTlD ti on fo r the
Rallbelt: A Pro ect ion of Re u1rl!lllents. Institute of Soc1&l and EconOl!T ic
eseercn. nChorage, as a

~r--------------,

FIGURE 3. 13. Pla n 4: Increased Use of N4tural Gas for Anchorage- Cook In l et

Huck , R. W. and D. Markley. 1980. -Stat e Resource Est1mat ion : Alaska - . In
Procedures of U.S. Depar~ent of Energy First Techni cal Cont r acto r s '
Conference on Peat , Tll-80/031-001, PP. 107-122. McLean, Vlr gin1&.

King , J. C. 1981. Select i on of Electr ic Energy Generation Alternatives fo r
Considerat ion 1n Ra ll be lt Electric Energy Plans. Conrnent Draft Working
Paper No. 3.3. Pacific Northwest Laboratory, Richland , waShington.

M@tcalf ana Eddy Engineers . 1979. Feas1bil ity of Resource Recovery from
Soltd waste

t
A Repor t to the Mun lCipalth of AnChor age . Alaska. 8osto n,

jijassacnuset s .

Pacifi c Northwest Laboratory. 1980a. Wind Energy Resour ce Atlas : Vol. la-­
Alaska . PNL-3195 WE RA- IOb . Pacifi c Horthwes t Lab~ratory, Richland.
iiiSiiTiigton

Pacific Northwest Laborat ory. 198Ob . Prelim inary Evaluat ion of Wind Energy
Potent1&1 - Cook Inlet Area. Alaska. PNL.3408,Pac1fic Northwest
laboratory, Richland , Washingt on

Swift. W. H. 1981. Mun icipal Refuse Der ived Fuel. Dr af t Wor ki ng Paper
No. 1. 4. Pac i fic Northwest laboratory, Richland. waShington.

Swtft , W. et et, 1980. 8eluga Coal Market St Udy. Fl nal Report. Pacific
Northwest Laboratory , Richland wash in9ton.

" to

Cto"iC0M8IHlD
CYQU tI\. CUtS

DRO
I~ 1m

ctW. SlUM
TlJl81r.f.

ou CllM8l1SIlOt
fUlI l llI.

CASC(H BUSTION
TURBlhl

"., ""

I.

..

..
-

Dll Sll.

,m "'" ""
FIGURE 3. 14 . Plan 4: Increased Use of Natural Gas for Fa lrbanks~Tanana Vall ey

3. 16 '.1



A"PE.NOlX

PE.M Dt /'lAhD AND ANIWA:. ENtR(jY PROJECTIONS:

LOAD DUR ATIO~ CUR VES



TABLE A.1 Peak Denand and An nual Energy Projec ti ons f or the
Anchorage-C~ Inl et load Center

Year
19so
1985

1990
1995

2000

2005

2010

Peak
!!!!ll
4"
513

573

707

9"
998

1097

Low

''''(GIIH)

1907
2249

2510

3097

3981
4375

4807

Med 1Ulll
Peak Ene
!!!!ll (GWH)

435 1907

556 2438

635 2782

813 3564

1016 4451

1193 5226

1402 6141

Peak
!!!!ll

435

610
m

1013

1260
1601

2038

High ,..
(GWH)
1907

2676

324!:J

4438
5519

7013

8927

SOURCE : Gold slllith, SCott and L. Huskey. 1980 . Electr ic
Power Consu tion for the Rai l bel t : a Pro ect on
o egu reee nts • nst tute 0 a and conom c
Research.

Peak demand computed from annual energy (AE)
assuming a f early l oat! fact or (YLF) of 0. 50 .
( PEAK . Af/ IYLF x 8 . 760 ) .

' .1



TABlE A.2 Peak o-iIIId rw:I Annua l Energy ProJections for the
TABLE A.3 Peak Deland and Annual En@rg)' ProJ« t 1ons for the

fa lrb.,ks-hnanl VI 11ey Load tenter Glenna l1en~Vl lde~ Load Center

,.. ...,.. H191'1
,.. ...,.. H1 9h

P... ,... P... ,... PUk E... lIuk EM Ilea: ,... PUk ,...
ill!: l!!!l I" HI l!!!l (GWH ' l!!!l IGWHI !!!!: l!!!l 1....1 l!!!l 1....1 l!!!l I.... '
1980 101 .... 101 .... 101 "6

1980 S.' J7 S.' 37 S.' 37

1985 141 619 152 ... ns 76'
1985 12.1 53 14.6 " 26.5 u s

1990 152 ... 16. 742 208 .14
1990 13.7 60 17.1 7S 27.2 119

1995 IS' 813 Z16 ... 280 1227
1995 15.1 .. 20.1 .. 28.3 12'

2000 2J1 1040 268 1177 3SO 1537
2000 18. 3 80 23.3 102 31. 1 136

2005 253 1154 31S 1397 453 1. ..
2005 20.1 .. 27.2 119 40.2 176

2010 291 12 77 381 1671 ,.. "86
2010 21.7 95 32.0 140 SO., 223

SOOflCE: GoldSlitth. Scott and L. Huskey. 1980. rteen-te
SOORC£ : Goldslll1tl'l. Scott and L. Huskey. 1980. El«trlc

Power Consumption for the R.1lbelt : a Proi«tton
Power Cons tlon for the Rallbe1t: • Pro eet on
0 egu rements • . nst tute 0 • ,,' conom cof Regulremen~s . Inst1tute of SOC.al .na cOnolll1c Rese.rch.

Research.

Pe.k deoaand cOlllluled fl'Ol annual energy (Al)
Peak dellland COllPUted fl"Oll annual energy (Al)

• ss~tng a yearly load factor (yLf) of 0.50 .
assuming • yearly load factor (YLF) of 0.50•

(PEAK • Al/ ( YLF .. 8. 760) .
(PEAK • AE/(YLF .. 8.760) .

' .2
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