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PREFACE

The State of Alaska commissioned Battelle %o investigate potential
stratedies for future electric power development in Alaska's Railbelt region.
The results of the study will be used by the Office of the Governor to
formulate recommendations for electric power development in the Railbelt.

The mr%mary objective of the study is to develop and analyze several
aiternative longe-range plans for electric energy development in the Railbelt
?%gfﬁﬁa tach plan is based on a general enerqy development strategy
representing one or more policies that Alaska may wish to pursue. The
analyses of the plans will produce forecasts of electric energy demand,
schedules for developing generation and conservation alternatives, estimates
of the cost of power, and discussions of the environmental and socioceconomic
charactaristics for each plan.

This report (Volume VI of a series of seventeen volumes, listed below)
describes electric generating facilities currently existing and scheduled to
¢ added in the Hailbelt region. Several sources were used to davelop the
Tists of current generating Tacilities presented in this report. In most
cases, the utilities themselves furnished the data on the number of units and
their nameplate capacities. Other information, such as the retirement date,
forced outage rate, and maximum capagity factor, was assumed on the basis of
naticnal operating statistics.
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SUMMARY

The total nameplate generating capacity for each of the Railbelt
utilities by type of generating capacity 1is presented in Table S.1. As shown
in this table, the Anchorage-Cook Inlet area had a total of 621.5 MW of

capacity, and the Glennallen-Valdez area had 303.65 MW of capacity in 1980.
of

the total 944.05 MW capacity, the majority is simple-cycle combustion
turbine (520.45 MW or 55%)., The relative mix of technologies is shown in
Figure 5.1, The total nameplate generating capacity for the military
installations is summarized in Table $.2.
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FIGURE S.1. Relative Mix of Electrical Generating Technology -
T Railbelt Utilities - 1980
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1.0 INTRODUCTION

The Railbelt area currently consists of three noninterconnected load
centers; the Anchorage-Cook Inlet area, the Fairbanks-Tenana Valley area, and
the Glennallen-Valdez area.(d) In the Anchorage-Cook Inlet and Fairbanks-
Tenana Valley areas several utilities and military installations are }
interconnected. The Glennallen-Valdez area has only a single utility, the
Copper River Electric Association, Inc. The utilities and military
installations for which data are included in this report are shown below:

Anchoraye-Cook Inlet Area

Utitities
Rlaska Power Administration
Anchorage Municipal Light and Power
Chugach Electric Association, Inc.
Homer Electric Association, Inc.
Matanuska Electric Association, Inc.

Military Installations

Elmendorf AFB
Fort Richardson

Fairbanks-Tenana Yalley Area

Urilities
Fairbanks Municipal Utilities System
Golden Valtley Electric Asscciation, Inc.
University of Alaska-Fairbanks

Military Installations(d)

Eielson AFB
Fort Greeley
Fort Wainwright

ware scheduled to be intercomnected in 1981 and are
;‘m load center for the purpose of this analysis.

ion generates 1ts own power but 15 not connected to
Due to the mission of this station, future connection

&;m
is not anticipate



Glennallen-Valdez Area

Utility
Copper Valley Electric Association, Inc.

Industries having their own generating facilities wer: not considered in
this analysis since they typically do not market power.

Gt
E:



2.0 EXISTING GEMERATING FACILITIES AND PLANNED ADRITIONS FOR THE RAILBELT AREA

ks mentioned earlier, the Railbelt area has three noninterconnected load
centers: the Anchorage-Cook Inlet Area, the Fairbanks-Tenana Valley area; and
the Glennallen~Yaldez area. In the following section, the existing generating
facilities and planned additions for each of these areas ave presented and
briefly discusscd.

2.1 ANCHORAGE-COOK INLET AREA

The Anchorage-Cook Inlet area has three rural electric cooperative
associations (REAs), two municipal utilities, a Federal Power Administration,
and two military installations. They are listed below:

Alaska Power Administration (APA) - U.S. Department of Energy

Anchorage Municipal Light and Power (AML&P) ~ Municipal Utility

Chugach Electric Association (CEA), Ine. - REA

Homer Electric Association (HEA), Inc. - REA

matamuska Electric Association (MEA), Inc. - REA

Seward Electric System (SES) - Municipal Utility

Elrcador? AFB - Military

Fort Richardsun - Military
AT of these organizations, with the exception of MEA, have electrical
generating facilities. MEA buys its power from the Chugach Electric
Association, HEA and SES have relatively wmall generating facilities that are
used for standby operation only. They alse purchase their power during normal
gperations from the Chugach Electric Association. Total nameplate generating
capacity for these utilities is presented in Table 2.1. Total nameplate
generating capacity for the two military installations in the Anchorage-Cook
Inlet area, Elmendorf AFB and Fort Richardson, are presented in Table 2.2.

Further information about specific generating plants and units for each

of the ubilities and military installations discussed in this report is
contained in Appendix A.
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Golden Valley Electric Asscciation it 17.95 g 0 163.4 25.0 206.35
i: Homer Electric Association 0 2.095 o 0 0 ) 2.095
g

i
Seward Electric System

Fovse

5.5 g G 0 5.5

TOTAL 138.9 35.995 46.5 120.10 568.56 72.5 982.555

{a}) CLCT - Combined-Cycle Combustion Turbine
Diesel - Diesel Lycle
Hydro - Hydraulic Turbine
HCCT - Regenerative Cycle Combustine Turbine
SCLT - Simple Cycle Combustion Turbine
57 - Steam Turbine




TABLE 2.2. “woal Nameplate Generating Capacity Anchorage-Cook Inlet
foea Military Installations (1980)

ceet'®  piesel  Hydro  RCCT  SCCT ST Total

Elmendorf AFB 0 2.1 0 0 0 31.5 33.6
Fort Richardson 0 7.2 0 0 ] 18,0 25.2
TOTAL 0 9.3 0 0 0 49.5 53.8

¥

{a) CCCT - Combined-Cycle Combustion Turbine
Diesel - Diesel Cycle
Hydro - Hydraulic Turbine
RCCT ?%gﬁn&ra?xve Cycle Combustion Turbine
SCCT - Simple Cycle Combustion Turbine
ST = Steam Turbine

§

¥

§

Presently, three additional generating facilities are planned for the
Anchorage-Cook Inlet area. The Bradley Lake hydroelectric facility will have
a rated capacity of 90 MW with an expected average annual energy production of
347,000,000 kidh, It is presently anticipated to come on~line in 1988, Under
current plans, it is to be a Federal project built by the Corps of Engineers
and operated by the Alaska Power Administration.

AMLEP is planning to add a 73.6-Md combustion turbine unit at Station 2
in 1982. CEA is planning to add a waste heat recovery steam turbine at the
Beluga plant in 1982. This unit will have a generating capacity of
approximately 54 M.

2.2 FAIRBANKS-TENANA VALLEY AREA

The Fairbanks~Tenana Valley area has one REA cooperative, one municipal
utitity, a university generation system, and three military installations.
They are listed below:

Fairbanks Municipal Utilities System {FMUS) - Municipal Utility

Golden Valley Electric Association (GVEA), Inc. - REA

University of Alaska, Fairbanks - University

Eielson AFB - Military

Fort Greeley - Military

Fort Wainwright - Military

AN
w
Lok
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Total nameplate generating capacity for the utitities is presented in
Table 2.3 and capacity for the military installations is presented in Tabie

¥

g

2.4

There are no firm plans for capacity additions in the Fairbanks-Tenana
Yatley Area.

2.3 GLEHNALLEW - Valdez Area

@ he Glennallen-Yaldez area has a single REA, the Copper Valley Electric
Association, Inc. Their capacity as of 1980 is shown in Table 2.5. The
ﬁ&%&&r Yalley Electric Association has a hydroelectric generating project
under construction at Solomon Gulch. This facility is expected to come
on-tine in 1981 with & capacity of 12 M.

TABLE 2.3. Total Nameplate Generating Cavacity Fairbanks-
Tenana Valley Areg Utilities {1980)

coet'®)  piesel Hydro  RCCT _SCCT. ST Total

f&i“&éﬁk% M

mici
Utilities System 0 8.25 0 s 28.35 29.0 65.6

Golden Valley Elec-
tric Association ] 17.95 § g 170,80 25,0 213.75

ty of “ , , ,
Alaska 4] 5,50 g 0 0 3.0 _18.50

e oy Preey e
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TABLE 2.4, Total Ma ﬁ:g? ate Generating Capacity, Fairbanks-
Tenana Yalley Area Military Installations {(1980)
‘“”g‘? AT % 5 g0 4 “ % g
ccet'® plesel Hydro RCCT  SCCT ST _Total
Eielson AFB 0 0 0 0 0 8.75  8.75
Fort Gresley 0 5.5 a 0 0 0 5.5
Fort Wainwright 0 4 0 0 0 2.0 22.0
TOTAL a 5.5 g 0 0 30.75 36.25
(a) CCCT - Combined-Cycle Combustion Turbine
Diesel - Diesel Cycle
Hydro - Hydraulic Turbine _
RCCT - Regenerative Cycle Combustion Turbine
SCCT - Simple Cycle Combustion Turbine
ST - Steam Turbine

TABLE 2.5. Total Nameplate Generating Capacity Glesanallen-
Yaldez Area (1980)
RO
GLET Qjese] Hpro RECT
Copper Valley Elec- | n
tric Asseciation, Inc. { 16.10 ] 0
(a) CCCT - Combined-Cycie Combustion Turbine
Diesel - Diesel Cycle
Hydre - Hydraulic Turbie
RCCT - Regenerative Cycle ﬁ@mﬁaﬁtégﬁ Turbine
SCLT - Simple Cycle Combustion Turbine
ST = Steam Turbine
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APPENDIX A

EXISTING AND PLANNED GENERATING FACILITIES FOR
RATLBELT UTILITIES AND MILITARY INSTALLATIONS




RPPENDIXE A

EXISTING AND PLAN
RAILBELT UTILIT
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Tables Al through A,11 present the existing and planned capacity data
for the utility and military installations in the Anchorage-Cook Inlet area,
the Fairpanks-Tenana Yalley area and the Glennallen-Valdez area. Matamuska
Plectric Association, Inc. has no existing or planned generating facilities,
so it hat not been included in the following tables,

BOTES gg;ﬂgziﬁ?z% AND PLANNING CAPACITY DATA TABLES
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stion Turbine
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cycle Combustion Turd
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- Lombined=Cycie Combustion Turbine

Hydro - Hydraulic Turbine

2.
4 by the generating unit.
{Inciudes diesel fuel 6il and turbine fuel)




Prod - Direct Purchase from Beluga Producers

LS - Local Suppliers

Installation Date:

The year the genervating unit was installed/came on-line.

Retirement Date:

The year the unit is planned to be retired.

have been assumed for the various types of generating units,

The following lifetimes
These

lifetimes are the same as those assumed by Acres American Inc,
(1981), with the exception of the lifetime for natural-gas-fired gas

turbines.
will be assumed in this analysis.

Acres uses a 30-year lifetime, while a 20-year Tifetime
This reduced 1ifetime was

selected to more accurately reflect the current Alaska Public

Jtilities Commission ruling that the useful
simple-cycle gas turbine is 16 2/3rds years,

Large Steam Turbines (>100MW) =
Small Team Turbines (<100M{) =
Dil-Fired Gas Turbines #
Matural-Gas-Fired Gas Turbines =
Diesels =
Combined-Cycle Units =
Conventional Hydro =

Nameplate Capacity (MW):

The rated or nameplate capacity of the unit.

Generating Capacity at 0°F (MW):
Actaul generating capacity at (°F.

In most

essentially the same as the nameplate capacity.

depreciated life of a

30 years
35 years
20 years
20 years
30 years
30 vears
50 years

cases this is
However, generating

capacity for combustion turbine capacity increases as the ambient

i o, pomion, ot L o il e g, oy gie bl g
temperature decreases.
decreases

used to mest peak system load,

i
e fe

in ambient temperature, this increase
In most cases t

Since the system toad also increases with

capacity can be

d
he nameplate capacity
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is given for a standard temperature of 60°F. The increase in
generating capacity from 60°F to O°F is approximately 25%. In other
cases, the nameplate capacity is given for a standard temperature of
35°F. The increase in generating capacity from 35°F to 0°F ig
approximately 15%. These factors were used to compute the
generating capacity of combustion turbine capacity at 0°F given the
nameplate capacity if utility data have not been obtained or if they
were not available.

Heat Rate (Btu/kWh):

Average annual heat rate for the unit based upon typical operation,
The following heat rates have been tentatively assumed for the
various types of prime movers if utility data have not been obtained
or if they were not available.

Diesel Cycle 10,500
Simple Cycle Combustion Turbine 15,000
Regenerative Cycle Combustion Turbine 10,000
Combined-Cycle Combustion Turbine 8,500
Steam Turbine (less than 20 W) 12,000
Steam Turbine (greater than 20 MW) 10,000

Forced Qutage Rale:

This is the probabiltity that a plant will not operate when calied
upon to generate power, The

schedyled maintenance. The following forced ocutage rates have been
tentatively assumed:

Diesal 0.10
Simpie Cycle Combustion Turbing 0.10
fegenerative Cycle Combustion Turbine 0,10
Combined-Cycle Combustion Turbine g.10
Steam Turbine 0.10
Hydro 0.05
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Max imum Annual Capacity Factor:

The maximum anmual capacity factor is the percent of time the

generating unit s availabie. This includes both maintenance and

forced outages. For purposes of this project, the following
equation should be satisfied.

MACE = (1 - FOR) (1 - AMR)

whers

oo
2%«.2"»
o

MACF = maximum annual capacity factor
FOR = forced outage rate
MR = annual maintenance rate.

My

The following maximum annual capacity factor and annual maintenance

rates have been assumed:

PMR HACE

ek i

Diese 0.10 0.8}

Cycle Combustion Turbine 0.10 g.81

srative Cycle Combustion Turbine 0.0 0.81
x%:wijai@ Combustion Turbine .10 0.81
%?@A% Turbi

urbine 0.10 0.81
fydro 0.05 0.95

Maximum annual capacity factors for ﬁyﬂ*u& Tectric plants vary
depending upon site hydrologic conditions.

[Operating Moda:

intermediate, base, load following, 2tc. ).

A

typical §Qmﬁimg grder or operating mode for the generating t
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TABLE A.3. Existing and Plamned Capacity Data {contd)

UTILITY: Chugach Electric Asscciation

MNameplate  Genersting Aversge Forced Max tmum
Fuel Puek Instaliation  Rebiremant Capacity LCapacily Aneual Heat Qutage  Asmnual Capa-
Plant s Yype  Topply _ Gate fate teal) B O°F (MM} Rele {Btufkih)  Rate  c¢ity Faclor Compents

Knil armic]

gnit #i 51 H#G AGAS 1852 igg? .5 0.5 - 0. 10 &.81 --

nit 82 51 &G &GRS 1952 987 30 3.8 - G.10 .81 -

tnit #3 5 HE AEAK 7 1eay 3.0 3.8 - 0.10 0.81 -

gnit 4 31 HE AGAS 1957 1992 3.0 3.0 - 0.10 G.31 -

nit £5 51 B ABRS 1957 1992 §.0 5.8 - .10 SR R -
PLANNED .
fetuga tnit glE) 05T - - 1882 2012 54 54 - . - -
Bernice Lake 43 Sl HG AGHN rgg2 2007 23.8 26.4 12,000 .10 9.8 -

fuga Unit #4 45 a jet engine wsed for peabing only. @Y is mol included in total capacity.

gy produciien Tor Cooper take is approximately 42,000,000 k¥h. This is eguivalent o an annual load {acter of .30,

Arm ounibs are old and have higher hest vates. They are not included in topal.

#5, 7, and 8 will operate as @ wunit cosbined-cycle plant in 1882, Mhen operated in this mode, they will have a generating capacity of
4 with 2 hest rate of 8500 Ble/kth. Thus, Units #6 and 7 w111 be retired from “gas turbine operation® and added to “gas combined-cycle
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JABLE A.7. Existing and Planned Capacity Data

UTILITY: Golden Valley Electric Association

Bameplate  Generating Average Forced Hax fmum
Pr e Fuel Fual tostallation  Retivement Capac ity Capac ity Annual Heat Gutage  Annuwal Capa-

Blant Anit Mover  Type Supply Bate Bate ) @ O°F M) Rate {Btufidh) Bate  city Facter Comments
Haaly foal &Y {oal HEN 1967 2002 25.0 250 13,290 .01 .92 -
Healy Diesel Diesel Disy, 13 1987 1687 2.7% 2,75 15,500 8.01 ¢.81 Peaking/

Black
Start Unit
Borth Pale
Unit £1 80T Dist. LS 1978 1598 64.7 85.G 14,000 4.022 .81 -
Unit &2 Se0T st LS i@z ae7 54,7 65.0 14,000 ¢.015 .81 -
Zemiher
67 1 SCCY frist, L3 1971 19931 8.4 2.4 15,000 §.10 6.81 o
6T 2 SECT Bist, LS e 1982 17.4 i7.4 15,008 .10 8.81 o
6T 3 SLEl Dist, is 1875 1895 2.8 3.5 15,000 g.10 .81 o
Gl 4 SLCY Digk, LS i9rs 1995 2.8 3.5 15,000 8.10 .81 -
Comhined Diesel Diesel Dist LS 196070 1895 21.¢ 219 14,500 0.10 .81 -
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12,000

- 10.9 0.0 12,008
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— 2,78 2,35 0,500
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Bameplate  Geowrsy
3

ﬁi&*{%‘;‘é{;ﬁ
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Kot ivamant
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3,000
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3.3%¢
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1ities System

Farced
OGutage

‘HRLL
. §§§

a.ig
[EN e
.16

Max tm

ﬁs“’ﬁ%tﬁ%— ,& -
city Ea"‘@r

.83 -
G.83 -
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G.81
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4.81
.81
.81
g.81
.81
0.81
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nd Planned Capacity Data

) ‘ Hameplate Haen fmonn
Prime Fuel Fusld tostaliation  Eeilrement Capac ity Aonust Capa-
: dype i Bate Date ik city Factor Comneals
= 81, &2 87 @il LS 1883 - 2,50 - - 0.8 4,83 .-
5
"': 53, %4 57 g1} Ls 1953 - 6,75 ~n i i £§.81 -
fort Greeley
0%, mE, B3 Hizgel  Gi e e - 3.8 o 10,500 Q.78 &.81 Standhy
b4, 8% Biesel @1} - - o 2.5 o 10,50 0,18 a.81 Shamdhy
Fi.
81, 82, 53, 54 ST Sont HEw 1esd - 28 - 19,6080 0.4 a8 Cogenerat bon
26,000 sed for
Steam
Hegting
55 5t Coal HEN 1953 — & - - .18 .81 Standby
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