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SECTION 5 SOJTHEAS'REGION

actual p ercen tage o f  energy  generation  from  hydroelectric resources varies from  year to year  
d ep en d in g  o n  loca l precip itation  and other factors.

T he S outheast R eg ion 's total average annual energy  generation  capability  from  existing  
h ydroelectric projects is  approxim ately 928,000 M W h (see Table 5-3). A  sign ifican t portion of 
the total g en era tion  capability  of the Lake Tyee project is su rp lu s to the n eed s of P etersburg  
an d  W rangell, the on ly  tw o  com m u n ities interconnected to this project. There also  is su rp lu s  
en ergy  gen era tion  capability  at the Snettisham  project serv in g  Juneau, and  the com bined  
gen er.d ort cap ab ility  o f the Blue Lake and G reen Lake projects in  Sitka con tin u es to exceed  
the load  o f that com m u n ity . A s w ith  any hydroelectric system , the en ergy  generation  o f the  
S outheast hyd roelectr ic  projects varies from  year to year b ased  on loca l precip itation .

TABLE 5-3
Southeast Region Hydroelectric Generating Plants

P ro je c t
C om m unities

Served Owned By
C apacity

(MW)

G eneration
C apab ility

(MWh)*

Swan Lake Ketchikan State 22.6 71,000

Ketchikan Lakes Ketchikan KPU 4.2 b

Silvis Lake Ketchikan KPU 2.1
b

Beaver Falls Ketchikan KPU 5.4 66,1 GO1*

Lake Tyee Wrangell and 
Petersburg

State 20.0 125,000

Sotomon Gulch Valdez and 
Glennallen

State 12.0 46,000

Terror Lake Kodiak State 22.6 117,000

Snettisham Juneau State 78.3 317,000

Annex Creek Juneau AEL&P 3.6 25,000

Gold Creek Juneau AEL&P 1.6 5,000

Salmon Creek Juneau AEL&P 5.0 30,000

Blue Lake Sitka Sitka 6.7 56,800

Green Lake Sitka Sitka 18.6 58,900

Crystal Lake Petersburg Petersburg 2.0 10,000

* Estimated average annual energy generation capability if fully used. Includes firm und secondary generation 
capability.
0 For planning purposes, the average annual energy generation capability of KPU's hydroelectric generating 
plants are shown generally in total.

SEAttSlMEA'PROJII1752BREGONAUSECI5.SOUTHEAST DOC 54



SECTION 5 SOUTHEAST REGION

Four Dam Pool
Four D am  P ool is a group  o f hydroelectric  generating  p lants (So lom on  G ulch , S w an  Lake, 
Terror Lake, and Lake T yee) o w n e d  b y  the State from  w h ich  p o w er  is  so ld  to CVEA, KPU, 
KEA, P etersburg, and W rangell. The Four D am  P oo l w a s  estab lish ed  in  1985 sh ortly  after 
the four h ydroelectric projects w ere  co m p leted  and  p laced  in  service. P ow er is  so ld  from  the 
Four D am  P ool to each  o f the u tilities pursuant to the term s o f a lon g-term  (45-year) p ow er  
sa les agreem en t (PSA). T he p u rch asin g  u tilities are required b y  the PSA to su p p ly  their 
resp ective  net en ergy  requ irem ents (total requirem ents less gen eration  from  u tility -o w n ed  
h yd roelectric  projects) th rou gh  p u rch ases from  the Four D a m  P ool.

Tire w h o lesa le  p o w er  sa les rate is the sam e to each  o f the purchasers an d  is  adjusted  each  
year to reflect actual op eratin g  costs. A t the p resen t tim e (year e n d in g  June 30, 2000), the 
Four D am  P ool w h o le sa le  p o w er  rate is 6.8 cents per kW h. O f th is am ount, 4.0  cents per 
kW h is a fix ed -d eb t se n d e e  co m p o n en t that d o es n o t ch an ge each  year, and 2.8 cents per 
kW h is the O & M  com p on en t. In the past, the w h o le sa le  p o w er  rate h as varied  b etw een  
6.2 and 6.8 cen ts per kW h.

F u n d in g  for con stru ction  o f the Four D am  P oo l w a s  p ro v id ed  b y  the State, partly  in  the  
form  o f a grant and partly in  the form  o f  a lo w -in leresl loan. T he loan  am ou n t w a s initially  
estab lish ed  at $192 m illio n , and  the 4.0 cents per kW h d eb t serv ice  co m p o n en t o f  the 
w h o lesa le  p o w er  sa les rate is  tied  to the term s o f loan  ren- -*en t pursuant to the PSA. It is 
estim ated  that the Four D am  P ool u tilities  w ill p a y  ap p iu . lately  $10.5 m illio n  to the State 
in  fiscal year 2000 through  the d eb t serv ice  com p on en t o f the w h o le sa le  p o w er  sales rate. In 
ad d ition  to O& M  costs an d  d eb t serv ice , the pu rch asin g  u tilities p a y  $500,000 per year to a 
ren ew al and rep lacem en t fu n d  for the Four D am  P ool projects. To the exten t the n eed  for  
ren ew als an d  rep lacem ents exceed s the am ount in  the fu n d , the State is  ob ligated  to p a y  the 
ad d ition a l am ounts.

T h e Four D am  Pool projects are op erated  by the purchasing  u tilities  through contractual 
arrangem ents. M an agem en t of the Four D am  P oo l is p ro v id ed  b y  the Project M anagem ent 
C om m ittee  (PMC) w h ich  is  co m p o sed  of representatives o f  each o f the pu rch asin g  utilities  
and the State. In recent years, d iscu ssio n s have been  h e ld  b etw een  the State an d  the Four 
D am  P oo l p urchasing  u tilities con cern in g  the p ossib le  sa le  o f  the projects to the u tilities. N o  
action  has been  taken to se ll the Four D am  Pool projects at th is tim e.

Transmission Interconnections
M ost o f the S ou th east R egion  electric u tilities are electrically  iso la ted , op eratin g  
in d ep en d en tly  from  an y  other electric u tilities. A t  present, the on ly  in terconnected  utilities 
are Petersburg and  W rangell, w h ich  are interconnected w ith  each  other and the Lake T yee  
hydroelectric project by an 81-m ile-lon g , 69-kV transm ission  line o w n e d  by the State 
(Figure 5-1). Three other relatively  lo n g  S tate-ow ned  transm ission  lines in terconnect the 
S nettisham  hydroelectric project to Juneau (44 m iles, 138 kV), the S w a n  Lake hydroelectric  
project to K etchikan (30 m iles, 115 kV) and the S o lom on  G ulch  h ydroelectric project to 
V ald ez and  G lennallen  (106 m iles, 138 kV).

V a ld ez  and G lennallen  are the tw o lo a d  centers o f  C V EA 's electric sy stem . C V EA  u ses  the 
transm ission  line to d eliver  p ow er to its system  from  S o lom on  G ulch  as w ell as to m ore  
effic ien tly  operate its other pow er p lan ts to serve the load s o f its custom ers.
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Several s tu d ies  h a v e  b een  co n d u cted  over  the la st 15 years p ro v id in g  prelim inary p lans for, 
and ev a lu atin g  the feasib ility  of, transm ission  in tercon n ection s th ro u g h o u t Southeast 
Alaska, In terconnections b e tw een  S ou th east A laska and  C anada h a v e  b een  investigated  as  
part o f  the overall s tu d y  efforts. A d d itio n a l transm ission  in tercon n ection s w o u ld  allow  
w id er access to present hydroelectric su rp lu ses, p erm it u tilities to share reserves and  
disp atch  gen eratin g  u n its  o n  an  in tegrated  basis, and  h e lp  su p p o rt future resource  
d ev e lo p m en t in  the region.

A t present, KPU is  p u rsu in g  the d ev e lo p m en t o f  a $73 .2-m illion  tran sm ission  
in terconnection  b etw een  the S w a n  Lake project and  the Lake T yee project. This transm ission  
lin e  has b een  d e s ig n e d  and  fu n d in g  sou rces are currently b e in g  p u rsu ed . T he Southeast 
C onference, a con sortiu m  o f S ou th east A laska co m m u n itie s , is  a lso  in v estig a tin g  and  
seek in g  federal a n d  State fu n d in g  sou rces for ad d itio n a l tra n sm ission  interconnections in  
S outheast A laska. Further, A E L iiP  has recently  in v estig a ted  the feasib ility  o f  a transm ission  
in terconnection  w ith  the G reens C reek M ine o n  A dm iralty  Island.

Electricity Consumption per Customer
A nnual electricity  co n su m p tio n  for residentia l cu stom ers o f the Sou th east R egion  utilities  
averaged  9,677 k W h (806 kW h per m onth) in  1997. A n n u al co n su m p tio n  per custom er  
varied  sign ifican tly  am on g  the u tilities. Sitka w a s  h ig h est at 11,730 kW h per residential 
custom er (978 kW h p e i m onth), and  C V EA  w a s  lo w e st  at 6,440 kW h  per residential 
custom er (537 kW h per m onth). The p rice of e lectricity  to co n su m ers  is  the m ost sign ificant  
factor in  the variance in  electricity  co n su m p tio n  am on g  the var iou s com m u n ities.

D u rin g  the m id-1980s to early  1990s, electricity prices w e r e  d e e m e d  lo w  en o u g h  in  Sitka and  
Juneau to en cou rage the insta llation  o f  electric sp ace  and w a ter  h ea tin g  sy stem s in  h om es  
and b u sin esses  in  these com m u n ities. T he ava ilab ility  o f su rp lu s h ydroelectric  energy also  
p rov id ed  in cen tiv es  to estab lish  rate structures favorable to electric space heat. A s a result, 
electricity co n su m p tio n  per cu stom er is  h igher in  these co m m u n itie s  than e lsew h ere  in  the  
Sou th east R egion . A s the price o f  oil has rem ained  rela tively  con stan t in recent years, 
present trends in Sitka and Juneau are tow ards less electric sp ace  and  w ater  heat.

Fuel Sources
O il, principally  d iese l, p resen tly  serves as the o n ly  sou rce o f  gen eration  fu e l u sed  by the 
S outheast R eg ion  u tilities. E xcept for CVEA, d ie se l fu e l is transported  to each  of the 
com m u n ities b y  m arine barge. D iese l fu e l is d e liv ered  to C V E A 's tw o  p ow erp lan ts overland  
by truck. Fuel su p p ly  contracts, u su a lly  o f a year in  duration , are co m p etitiv e ly  so u g h t by  
the u tilities. M ost o f  the fuel contracts are priced  to fluctuate w ith  either the Seattle or 
A nchorage in d ex  o f d iese l fuel.

Because d iese l generation  prim arily  serves as a su p p lem en t to h yd roelectric  generation in  
the S outheast R egion  and fuel d e liveries can b e  m ad e year " m n d , fu el storage capacity is 
not a critical issu e . There is  a lso  sign ifican t private ly  ow* . fu e l storage capability  in each  
com m u n ity . T otal fuel u se  by the Southeast R egion  u tilities in  1998 w a s 5,502,000 gallons.

In late 1999, CVEA w ill b eg in  op eration  o f a com b u stion  turbine p o w erp la n t located at lire 
PetroStar refinery in  V aldez. T his 5.3-M W  cogeneration  p lan t w ill be fu e led  w ith  a 
b yproduct o f the refinery operation .
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Cost of Power
Figure 5-2 com pares the 1997 average cost o f p o w er  in the Sou th east R egion , 10.3 cents per 
kW h, to the U.S. average o f  6.9  cents per kW h and the State average o f 10.1 cen ts per kW h. It 
a lso  com pares the Sou th east residential, com m ercia l, and  industrial rates w ith  U.S. and  
A laska averages.

T he retail cost o f p o w er  to con su m ers in the Sou th east R egion  averaged  10.3 cen ts  per kW h  
in  1997, w ith  a range o f  8.5 cen ts per kW h in Juneau to 14.9 cen ts per kW h in V a ld ez  and  
G lennallen  (CVEA). T he co st o f p o w er  to resid en tia l custom ers ran ged  b e tw een  9.1 cents per 
kW h in  Sitka and 18.3 cen ts per kW h in  V a ld ez  and G lennallen , w ith  a reg ion  average of
10.5 cents per kW h. O n  average, com m ercia l custom ers p a id  10.7 cents per kW h; h ow ever, 
in  m o st o f  the com m u n ities, com m ercia l rates are so m ew h a t low er than residential rates. 
Table 5-4 and  Figure 5-3 sh o w  the average retail cost o f  p o w er  by u tility  to con su m ers in  the 
Sou th east Region.

TABLE 5-4

Average Annual Cost of Power In Southeast Region Utilities

Community

Cost of Power* 
(cents/kWh)

Total Residential Commercial industrial
Ketchikan 8.8 9.1 8.7 7.4
Wrangell 10.7 S.3 9.4 NA
Petersburg 9.0 9.8 8.1 8.2
Sitka 9.2 9.1 9.3 7.4
Juneau (AEL&P) 8.5 9.6 8.6 7.1
Valdez and Glennallen (CVEA)b 14.9 18.3 13.9 NA
Kodiak (KEA) 14.6 15.7 14.8 13.9
Total 10.3 10.5 10.7 11.5
* Based on 1997 revenues and sales.
b Rates to CVEA customers in Glennallen are 15 to 20 percent higher than to its customers in Valdez.

In general, the cost o f purchased  p o w er  and other p o w er  p rod u ction  exp en ses are the 
largest s in g le  com p on en t o f the total costs incurred  by the u tilities. T hese costs vary from  
u tility  to u tility  and  from  year to year. The cost o f  p o w er  from  the Four D am  P ool to 
K etchikan, Petersburg, W rangell, C V EA , an d  KEA is currently  6.8 cents per kW h. A  portion  
o f this co st is fixed  (4.0 cents per kW h), but the rem ainder o f  the cost is adjusted each year as 
O&M  costs fluctuate. F o llo w in g  the sale o f the Snettisham  project to the State in  1998, the 
cost o f  Snettisham  p ow er to AEL&P is  ap p roxim ately  3.5 cen ts per kW h. This co st is 
expected  to rem ain relatively  con stan t for the near future.

The cost o f  p o w er  from  com m u n ity -o w n ed  hydroelectric facilities varies d ep en d in g  
prim arily o n  the am ou n t o f d eb t currently b e in g  serviced  through  rates. O perating costs of 
m ost hydroelectric facilities are relatively lo w . D iesel gen eration  costs are d ep en d en t on  fuel
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prices but, at current prices, are in the range or 5 to  7  cen ts  per kW h for m o st o f  the u tilities  
o f  the S ou th east R egion , exclu d in g  p a y m en t o f cap ita l recovery  costs.

Service Reliability
T he overa ll serv ice quality  in  the com m u n ities of th e  S ou th east R egion  is  g o o d , com parable  
w ith  other sim ilarly  sized  u tilities e lsew h ere  in  the cou n try . F igure 5-4 sh o w s  the reported  
1995 o u ta g e  h ou rs per cu stom er for each of the u tilities. V a ld ez  and  G lennallen  rep orted  the 
sam e h ou rs, w ith  the lo n g est ou tages b eing  in  the A ll O thers category , w h ich  su g g e s ts  it  
w a s  a transm ission-related  ou ta g e  in  1995. N o  data w ere  reported  for P etersburg, W rangell, 
or Sitka.

M ost o f  the S ou th east R egion  electric sy stem s are large en o u g h  to accom m od ate  n orm al 
d aily  lo a d  flu ctu ation s w ith o u t cau sin g  sign ifican t v o lta g e  or frequency d egrad ation  on  the 
system .

Heating 

Market Structure
Space h ea tin g  in  the S ou th east R egion  is generally  p ro v id ed  b y  oil-fired  h ea tin g  sy stem s  
an d  electricity. F igure 5-5 sh o w s the u se  o f va r io u s h ea tin g  sou rces b y  h o u seh o ld  in  the  
S ou th east R egion  in  com p arison  to sta tew id e  u sage . The u se  o f electricity for sp a ce  h ea t is 
h ig h ly  d ep en d en t on  the price o f electricity a n d  is o n ly  seen  in  sign ifican t q u an tities in  Sitka  
and Juneau. Both o f th ese com m u n ities h ave in  the p ast en cou raged  electric sp ace  h ea t to 
h e lp  u se  availab le  h ydroelectric generation  su rp lu ses. M any h o m es bu ilt in  Sitka in  the 
1980s and  '1990s w ere  in sta lled  w ith  electric sp ace  h ea tin g  sy stem s. Even in  Sitka and  
Juneau, h o w ev er , the cost o f electricity for sp ace  heat is  h ig h  w h e n  com p ared  to n ew , 
effic ien t o il-fu e led  h eatin g  system s. There is an id en tified  m arket sh ift a w a y  from  electric  
h ea t in  both  Sitka and Juneau at the p resen t tim e.

W ater h ea t gen era lly  is  p ro v id ed  by the sam e source as sp ace  h ea t in  the co m m u n itie s  o f  the 
S ou th east R egion . T hat is, h o m es and  b u sin esses  w ith  o il space h eat generally  h a v e  o il-  
fu eled  w ater  heat.

Fuel Types
M ost o f  the h eatin g  fu e l u sed  in  the S ou th east R eg ion  is  o il d istributed  to h o m es and  
com m ercia l b u ild in g s b y  local fuel supp liers. P ropane (LPG) is  a lso  u sed  in  lim ited  
quantities. In m ost com m u n ities, w o o d  is u sed  as a su p p lem en ta l h eatin g  sou rce b y  so m e  
h om eo w n ers. The percentage o f  space h eatin g  n eed s  in  the S outheast R egion  su p p lied  by  
the variou s fuel typ es is  sh o w n  in Figure 5-6 b ased  o n  data from  the 1990 cen su s for 
resid en tia l un its. A s can be seen , 6 7 ,1 8 , and 10 p ercent o f  the sp ace  h eatin g  n eed s  in the  
S ou th east R egion  are p ro v id ed  w ith  o il, electricity, and  w o o d , resp ectively .

Fuel Sources
Fuel o il and  p rop an e are su p p lied  b y  local d istributors. E xcept in V aldez and  G len n allen , 
fu el is d e liv ered  to each com m u n ity  b y  m arine barge, stored  in privately  o w n e d  storage  
facilities, and  d istributed  in accordance w ith  con su m er d em a n d  to the con su m er's on site  
fu el tanks. M ost com m u n ities have co m p etin g  d istributors. The prim ary su p p liers o f fuel oil
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in  the Sou th east R egion are Petro M arine Services, D elta W estern, Sitka Fuels, T aku  O il 
S ales, and A n d ries Oil. It is estim ated  that app rox im ately  60 percent of the fuel o il u sed  in  
S ou th east A laska com es from  refineries in  the Pacific N o r th w est and 40 p ercent from  A laska  
refineries, prim arily  from  the C ook Inlet area.

Fuel Volumes
T he actual a m o u n t of electricity u sed  for space h ea t is u n k n o w n  because it  is s im p ly  
m etered  together w ith  a ll other electric load s. Fuel oil u sed  for h ea tin g  p u rp oses is  tabulated  
for the stale as a w h o le  by the State D ep artm en t o f R even u e (DOR). In 1 9 9 /, the D O R  data 
in d icate  that approxim ately  154 m illion  gaU oas o f  oil w ere  u sed  in the state  for 
n o n g o v ern m en t h eatin g  purposes. N o  q u antification  o f the total am ou n t o f h ea tin g  fuel 
u se d  in  the S ou th east R egion  is availab le. N o . 2 fu e l o il (d iesel) is  the m o st  co m m o n  typ e o f  
o il u sed  for h ea tin g  p u rp oses, a lth ou gh  s to v e  oil, or N o . 1 fuel o il, is b e in g  u sed  in  n ew er  
h igh -effic ien cy  h ea tin g  appliances.

T he am ou n t o f  fu el o il u se d  to h eat a h o m e varies s ign ifican tly  d ep e n d in g  o n  h o m e  size, 
ty p e  o f  construction , w eath er co n d itio n s, ty p e  o f  hea tin g  system s, and  other factors. 
E stim ates p ro v id ed  by local su p p liers in  Juneau in d ica te  that typ ical o il h ea t resid en ces in  
Juneau require b e tw een  1,200 and 1,800 ga llon s of fu el o il  per year. For m o st h o m es, this 
w o u ld  be the total fuel quantity for both  space and w ater h ea tin g  p u rp oses. The qu an tity  o f  
fu e l o il u sed  in  h o m es d u rin g  the w in ter  is n o ted  to vary  from  100 ga llo n s per m on th  in  
n ew er , w ell-in su la ted  h o m es to as h igh  as 300-400 g a llo n s per m on th  in  o lder, poorly  
in su la ted  hom es.

A s a com p arison , a h eatin g  fuel o il requirem ent o f  1,200 ga llon s per year  w o u ld  corresp on d  
to  an eq u iva len t electricity requirem ent o f approxim ately  17,000 kW h per year.

Cost
A t the present tim e, the retail cost o f d e livered  N o . 2  fu e l oil in K etchikan is ap p roxim ately  
$1.04 per gallon . D uring  the w in ter  of 1998-99, the price o f  o il heatin g  fu e l w as  
ap p rox im ately  20 percent low er than the current price; h o w ev er , oil prices in  die w in ter of 
1998-99 w ere at a m ultiyear lo w . S ou th east R egion  h ea tin g  o il prices h a v e  flu ctu ated  over  
tim e a lon g  w ith  other p etro leum -based  fu e l prices.

Trends
D u rin g  the m id  to late 1980s, the availab ility  of su rp lu s hydroelectric generation  cap ab ility  
in  so m e  of the co m m u n ities in the S outheast R egion  served  as the basis for d ev e lo p in g  
in cen tiv e  rate structures to encourage electric sp ace  h eatin g . AEL&P o ffered  a " dual fuel" 
electricity  rate that w o u ld  a llow  custom ers w ith  both  o il and electric h ea t sy stem s to 
purchase electricity' at a lo w  rate w h en  su rp lu s hydroelectric generation  w a s availab le  d u e  
to lo w er  than n orm al sy stem  lo a d s or h igh er than n orm al precipitation periods. T he stable  
a n d  relatively  lo w  electricity prices in Sitka p rov id ed  b u ild in g  contractors w ith  su ffic ien t  
justification to install electric base board heaters, w h ich  are the lo w est capital cost h eatin g  
sy stem s in n e w  residentia l units. The increase in electric space heat in  Sitka, h ow ever, w a s  
m ore a result o f pu b lic  acceptance o f e lectricity  as the preferred heat source.

W ith tech n ology  im p rovem en ts and increasing  con su m er aw areness, there is a sh ift a w ay  
from  electric to o il heat in  Juneau and Sitka, w h ere  the u se  of electric sp ace  heat has been  the
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m o st sign ificant. A lth o u g h  th is is cau sin g  a reduction  in total electric energy  requirem ents, it 
is  com in g  at a tim e w h en  hydroelectr ic  generation  su rp lu ses are d eclin ing . Im proving  
b u ild in g  standards and im p ro v em en ts  in h eatin g  system s sh o u ld  produce a con tin u in g  
red u ction  in  the quantity  o f fu e l o il n eed ed , o n  a per custom er b asis, for space h eat in  the 
region . The sh ift from  electric to o il h eat in  Juneau an d  Sitka, h o w ev er , is cau sin g  a 
com p en sa tin g  increase in  total fu e l o il requirem ents in  these com m u n ities.

A n  alternative h eatin g  fu el, liq u efied  natural gas (LNG ), has b een  p rop osed  p eriod ica lly  by  
d evelop ers for various co m m u n itie s  in  the region. LNG  w o u ld  b e transported to storage  
sy stem s in  the com m u n ities, v a p o rized , an d  d istrib u ted  in p ip in g  system s to in d iv id u a l 
h o m es and b u sin esses. T he co st  to p rod u ce and deliver  LNG to custom ers is  still con sid ered  
h igh er than for com p etin g  fu e l sou rces, ch iefly  oil.

I s s u e s  a n d  P o s s i b l e  S o l u t i o n s

Issue: Cost of Power 
Population Affected
78,000 (15 percent o f  the state p op u lation )

Discussion
A lth ou gh  the co st o f  p ow er to con su m ers in  the S outheast R egion  is  generally  com parable to 
the R ailbelt (except for C V EA  and  K odiak) an d  is com parable to certain regions o f the 
L ow er 48, it  is  m uch  h igh er than  the national average. The co st o f p ow er in  the Sou th east 
R egion, particularly in K odiak, V a ld ez , and  G lennallen , is h ig h  en o u g h  to serve as a 
deterrent to  certain com m ercia l and  industria l activ ity . Electricity rates, a lon g  w ith  other  
infrastructure service costs, are a factor in  the determ ination  o f locating  b u sin esses. If the 
rates are com parably  attractive, co m m u n ities often  com pete to attract industry u s in g  their 
u tility  serv ices an d  rates as a benefit.

In the Southeast R egion, the h ig h  co st o f electricity relative to the national average m ig h t be  
d u e  in  large part to the iso la tio n  o f tine electric sy stem s and the relatively  sm all custom er  
b ase over w h ich  to spread the fix ed  costs o f  the electric system s. C on so lid ation  o f electric  
u tilities is  occurring in  m an y  areas o f  tine country to provide a b asis to lo w er  costs and  
increase m arket share. D eregu lation , com p etition , and  increased reliance on  in d ep en d en t  
p o w er  producers h ave all con trib u ted  to lo w er  costs as w ell.

T he geograp h y o f S outheast A lask a  w ill probably a lw ays contribute to h igher utility  costs in  
the region. N o t on ly  are con stru ction  costs h igher than e lsew h ere in  the country, the 
p h ysica l separation  o f the co m m u n itie s  a lso  acts as a barrier to u tility  con so lid ation  and the 
econ om ies o f scale that co n so lid a tio n  cou ld  provide.

Possible Solutions / Approaches
I. O pportunities for Increased E conom y o f Scale

A. Build transm ission  lin es b etw een  u tilities for reserve sharing, econ om y energy  
transfers, and  coord in ated  generation  d ispatch

B. Find w a y s to increase p o w er  sa les, especia lly  w h ere surplus pow er from  existing  
h yd ro  projects is  availab le
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C on so lid ate u tility (ies) op eration s to red u ce adm in istrative costs,

II. O p p ortu n ities for Im p roved  E fficiency

A . Find w a y s  to in trod u ce e lem en ts o f com p etition  into electric u tility  
op eration s a n d  m an agem en t

B. Break u p  the Four D am  P ool so  that each utility  realizes the fu ll v a lu e  o f an y  
O & M  sa v in g s a ch iev ed  w ith  resp ect to their in d iv id u a l projects

C. D iv est  the Four D am  P o o l by the State

D. Sell m u n icip a l u tilities  to private firm s

E. Sell m u n ic ip a lly  o w n e d  gen eratin g  facilities to non m u n icip a l ow n ers

F. R ed u ce sy ste m  lin e  lo sse s

G. In vestigate a lternative gen eratin g  tech n olog ies and fu e l availab ility

H . P ursue p o ss ib le  cogen era tion  op p ortu n ities

I. C oord in ate fu e l su p p ly  so lic ita tion s and d eliveries

I. P rov id e in cen tiv es  to u tilities  for greater utilization  o f S ta te-ow n ed  
h ydroelectric  projects

K. C o n d u ct regular reg ion al coord in ation  m eetin gs and coord in ate future  
en erg y  p la n n in g  on  a reg ion a l basis

III. O p p ortu n ities for Im p roved  E nergy U se  E fficiency

A . W aste h ea t recovery

B. E nergy-related  b u ild in g  co d es

C. In cen tive-b ased  electric rates

D . Im p lem en tation  o f en d -u se  con servation  program s

Issue: Reliability of Electric Service 
Population Affected
78,000 (15 percen t o f  the sta te  p op u lation )

Discussion
R eliability o f electric serv ice  h a s b een  and w ill con tin u e to be an im portant issu e  for electric  
consum ers in  the S ou th east R egion .

In the past, the electric sy stem s in  the S ou th east R egion  h ave con tin u ed  to im p ro v e  
reliability  by m ain ta in in g  gen eration  reserves and  im p rov in g  their resp ective p h ysica l 
distribution  facilities. Im p rovem en ts to tran sm ission  facilities, such as the re-sitin g  o f Lhe 
original S nettisham  tran sm ission  line, rep lacem en t o f Snettisham  subm arine cables, and  
m ajor retrofits to the Lake T yee transm ission  system , h ave been  m ade to ad d ress reliability  
issu es. T ran sm ission  sy stem s in  the S ou th east R egion  are still vulnerable to a n u m b er of
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en viron m en tal factors, a prob lem  that is m ade w orse d u e to the rem ote location  o f th ese  
lin es and  the d ifficu lty  in  p rov id in g  repairs. The Southeast transm ission  sy stem  is a lso  
lim ited  to s in g le  lin es b e tw een  generation  facilities and  the d istribution  system s. R ed u n d an t  
transm ission  lin es  do n o t exist.

Except for Petersburg an d  W rangell, the electric utilities in the S outheast R egion  operate  
in d ep en d en t electric sy stem s w ith  no interconnection to other system s. In m o st areas o f  tire 
cou n try , in d iv id u a l electric u tilities are in terconnected  w ith  adjacent u tilities, and  n u m erou s  
transm ission  in terconnections exist. Interconnected system s are co n sid ered  crucial to the  
overall cost-effective reliab ility  o f electric service. The lack o f  in terconnection  in  the 
Sou th east R egion  p reven ts the utilities from  sharing generation  reserves a n d  from  
em p lo y in g  econ om ic d ispatch  o f pow er p lants on a regional basis. Further, the geograp h ic  
iso la tion  o f the S ou th east u tilities  and  the resu lting in d ep en d en ce  of op eration  h in d ers the  
regular sharing o f  certain m aintenance capabilities and eq u ip m en t inven tories that co u ld  be  
u sed  to p o sitiv e ly  affect reliability .

A lth o u g h  the further d ev e lo p m en t an d  im p rovem en t of transm ission  sy stem s in  the 
S ou th east R egion  co u ld  im p ro v e  overall sy stem  reliability and  p o ssib ly  red u ce op eratin g  
costs, the h ig h  co st associa ted  w ith  such  im p rovem en ts m eans th at they w o u ld  probably  be  
im p lem en ted  over  a lo n g  p eriod  o f tim e, at best. In the m eantim e, other m easu res w ill n eed  
to b e  u n d ertak en  to assure con tin u ed  im p rovem en t in  p rov id in g  reliable electric serv ice. 
Principal a m o n g  th ese m easu res is the proper m aintenance o f ex istin g  d istribution , 
generation , and  transm ission  facilities. B ecause the S outheast R egion  u tilities p rov id e  for  
th is m aintenance o n  their o w n , it  is critical that they con tin u e to appropriately  fund  
m aintenance and repair costs. Electric rates m ust be su fficien t to p rov id e  reven u es to p ay  
m aintenance costs as w e ll  as p rov id e  for the periodic rep lacem ent of sy stem  co m p o n en ts  
over tim e.

T he con tin u ed  m ain ten an ce o f  adequate generation reserves is  crucial. M ost o f the u tilities  
p ro v id e  reserves at least eq u al to the largest s in g le  con tin gen cy  their sy stem  has. In this 
m anner, KPU m aintains the ab ility  to su p p ly  its full d em an d  w h en  the S w an  Lake project is 
unavailab le. D u rin g  the su m m er o f 1999, a sh u td o w n  o f the Lake T yee transm ission  lin e  for  
a major repair h as n ecessita ted  that Petersburg and W rangell operate loca l d iese l generators  
for an  ex ten d ed  p eriod . O ne o f  W rangell's m ain  d iesel un its fa iled  d u rin g  th is period , and , 
a lth ou gh  it  is  n o t clear that in ad eq u ate  m aintenance w a s  a contributor to th is failure, it d o es  
in d icate  that overa ll reliability  d ep en d s u p o n  system  com p on en ts b eing  m ainta ined  
p rop erly  ev en  w h e n  the com p on en ts are not in  regular use.

Possible Solutions/Approaches
I. T ransm ission  Interconnection P lanning and D ev elo p m en t

A . N e w

B. R edundant

II. E stablish P lann ing  P olic ies for G eneration R eserves an d  D eterm ine C om p lian ce  w ith  
Such P olicies

III. E ncourage D istributed G eneration

SEAUSIM8A1PRO. 1 I7S26iREGONAl\SECT5.SOUTHEAST.OOC S-12



SECTION 5 SOUTHEAST REGION

IV. P rovide D istrib u tion  S ystem  F lex ib ility  to M eet S in g le  C on tin gen cy  Failure W ith ou t 
P ro lon ged  O u tage

V. Perform  P reven tive  M aintenance

VI. P rom ote C o m m u n ity  In v o lv em en t in  A ppropriate L evel o f R eliability

A. G overn in g  B ody

B. C om m u n ity

C. O thers

Issue: Meeting Demand Growth 
Population Affected
78,000 (15 percen t o f the state pop u lation )

Discussion
The co st o f n e w  gen era tin g  resources m ak es it  n ecessary  to constantly  w e ig h  the risks o f  
o versu p p ly  or u n d ersu p p ly  b y  the loca l u tility . It is  im portant for a u tility  to h a v e  a g o o d  
u n d erstan d in g  o f  the ran ge o f  .future p o w e r  n e e d s  to p ro v id e  as m uch  p la n n in g  lead  tim e as 
p ossib le . The lon ger  the lead  tim es, the better the risks and  associated  co sts  can be 
effectively  m an aged .

Southeast R egion  electric u tilities h a v e  lo n g  d ep en d ed  o n  hydroelectric generation  sy stem s  
for the m ajority o f  their p o w er  su p p ly . D ie se l generators h a v e  been u se d  in  the reg ion  to 
m eet m o st o f  the rem a in in g  electric n eed s. L oads h a v e  n o w  grow n  to the p o in t in  so m e  
com m u n ities w h ere  the e x istin g  hydroelectr ic  generation  is  in su ffic ien t to m eet lo a d s and  
the area's u tilities are faced  w ith  d e v e lo p in g  n e w  resources.

K now n p o w er  su p p ly  ev a lu a tio n s a n d  d ev e lo p m en t activ ities presently  currently u n d erw a y  
are:

•  AEL&P. In vestigatin g  the feasib ility  o f  the D orothy Lake hydroelectric project, in c lu d in g  
a p h ased  d ev e lo p m en t process.

•  KPU. R ecently  in sta lled  a n e w  10.3-M W  d iese l generator at the B ailey p ow erp lan t in 
K etchikan a n d  p u rsu in g  the p t im itt in g  o f  tw o  sm all hydroelectric p lan ts at Lake 
W hitm an an d  Lake C onnell. P u rsu in g  p rocu rem en t o f fu n d s to construct a transm ission  
lin e  b etw een  the Lake T yee and S w an  Lake hydroelectric projects.

•  C ape Fox C orp oration /K etch ik an  Electric C om pany. O btained  federal licen se  for the 
d ev e lo p m en t o f  the 10-M W  M ahoney Lake hydroelectric project. A ttem p tin g  to 
n egotia te  a contract w ith  KPU to have K P U  purchase the generating o u tp u t o f the 
project.

• M etlakatla. E valuating  the d ev e lo p m en t of a transm ission  in terconnection  w ith  KPU.

• Sitka. E valuating  variou s transm ission  in terconnections. P u rsu in g  installation  o f  a n ew  
d iese l generator.

• CVEA. Installing a 5.3-M W  com b u stion  turbine at the PetroStar refinery in  V ald ez.
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H ydroelectric  sy stem s h a v e  h ig h  in itia l costs  and lo w  operating  costs w h e n  com p ared  to 
other fo ss il fu el-b ased  gen eratin g  facilities. T hey also require several years to p lan , d esig n , 
perm it, a n d  construct. B ecause hyd roelectr ic  plants are u su a lly  sized  to a ccom m od ate  the 
availab le  w ater  and  other p h y sica l a sp ects o f  the site , they  are often  b ig g er  than  
im m ed ia te ly  n e e d e d  by a sm all u tility . A b sorb in g  the costs o f a larger than n eed ed  
h yd roelectric  p lan t in the rate b ase  is  o ften  d ifficu lt for a sm all utility  in  the early years of 
the p lant's operation .

G iven  the lim ited  op p ortu n ities for eco n o m ic  hydroelectric d eve lop m en t, tire Sou th east 
R egion  u tilities  are in sta lling  other tech n o lo g ies . CVEA is presently currently  in sta llin g  a 
com b u stion  turbine at th e  PetroStar refinery in V aldez. T his n ew  gen eratin g  p lant w il l  
su p p la n t d iese l generation  and w ill a lso  a llo w  for add itional sy stem  lo a d  grow th .

T he fu n d in g  an d  o w n ersh ip  o f  n e w  gen eratin g  facilities are also ch anging . E lsew h ere in the  
n ation , m o st  n e w  p o w erp la n ts  are b e in g  constructed  b y  n onutility  en tities that construct 
and  operate the p lan ts a n d  contract w ith  loca l utilities to se ll them  tire p o w er . W ith such  
arrangem ents, u tilities d o  n o t n eed  to procure construction  capital, and  th e  risks an d  related  
costs o f  lo w e r  than exp ected  d em a n d  are transferred from  the u tilities to the p o w erp la n t  
ow n ers.

The area's u tilities  are a lso  faced  w ith  the poten tia l for the com m u n ity 's largest em p lo y er  to 
an n ou n ce c lo su re  o f  its operation , thereby cau sin g  a reduction  in em p loym en t, p o p u la tion , 
and electricity d em and  in  the com m u n ity . T hey also face  the possib ility  that a n ew  
com m ercia l enterprise m ig h t n eed  large quantities o f p ow er , requiring the loca l u tility  to 
quick ly  in sta ll n e w  gen eratin g  facilities.

Possible Solutions /Approaches
I. Forecast Loads o n  an O n g o in g  Basis

II. S o lic it p rop osals for p o w er  su p p ly  w h e n  facin g  the n eed  for ad d ition a l generating  
resources.

III. M onitor A lternative T ech n o log ies

IV. R ed u ce G eneration  R esource D ev e lo p m en t Risk

A . S a les contracts w ith  cu stom ers

B. L ong-term  p o w er  contracts w ith  private d eve lop ers w h o  share risk

C. Joint d ev e lo p m en t w ith  others

V. R ed u ce Financial Risk

A. Im p lem en t ratchet-based  rates

B. E ncourage or d iscou rage electric sp ace  heat as resources perm it

C. P u rsu e p rocurem ent o f state and  federal fu n d s for h ydroelectric and  
transm ission  sy stem  d ev e lo p m en t

VI. D ev e lo p  In terconnections w ith  O ther S ystem s
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I s s u e :  U ti l i ty  M a n a g e m e n t
Population Affected
78.000 (15 percent o f sta te  popu lation)

Discussion
A ttracting good  m an agem en t for rela tively  sm all and  rem ote u tility  sy stem s can b e  d ifficult. 
M any o f the electric u tilities  in  the S ou th east R egion  have b een  fortunate to retain  m anagers  
for a num ber o f years, w h ich  h as con trib u ted  to a con sisten t, w ell-p la n n ed  approach  to 
utility  operation  and exp an sion . O ther u tilities h a v e  seen  fairly h ig h  turnover in  
m anagem ent. It ap p ears to be beneficia l to the com m u n ities w h e n  utility  m an agers h ave  
strong ties to the com m u n ity .

T he relatively  h ig h  turnover in  S ou th east R eg ion  u tility  m an agem en t in  so m e co m m u n ities  
is  often  a resu lt o f  fr iction  b etw een  u tility  boards or city cou n cils and  m an agem en t, lack of 
local career a d v a n cem en t op p ortu n ities, relatively  s lo w  rate o f  u tility  grow th , and  p erce ived  
undesirable liv in g  en viron m en t. If m anagers are h ired  from  o u ts id e  the reg ion , particularly  
from  ou tsid e  the state, their tenure w ith  the local u tility  in  Sou th east A laska is re latively  
short.

Possible Solutions / Approaches
I. O p p ortu n ities for Increasing L on gev ity  o f  U tility  M anagem ent

A . E ncourage p rom otion  o f e x istin g  utility  m anagers fro m  w ith in  the state

B. P rovide S ta te-sp on sored  u tility  m an agem en t training program s

C. C on d u ct S tate-sp on sored  inform ational and  training sem inars for u tility  boards, 
city cou n cils , and other g o v ern in g  b o d ies

D. Support p eriod ic  reg ion a l u tility  m an agem en t conferences

E. P rovide o p p ortu n ities for m eetin g s b e tw een  am on g m an agem en t, leg isla tors, 
and State, a n d  other g o v ern m en t officia ls related to electric u tility  issu es

Is s u e :  S ig n i f i c a n t  R e l i a n c e  o n  F u e l  O il f o r  S p a c e  H e a t
Population Affected
78.000 (15 percent of sta te  population)

Discussion
A pproxim ately  62 percen t of the h o m es in  the S ou th east R egion  rely u p o n  fuel o il for space  
and  w ater heat. A lm o st  all o f this fu e l o il m u st be im p orted  to the reg ion  by sea -g o in g  barge. 
Because sh ip p in g  lan es in  the reg ion  are o p e n  year-round , fuel o il d eliveries are p ro v id ed  
on  a regular basis. A n interruption  in the ab ility  o f su p p liers to obtain  fuel oil for a period  of 
tim e or an in terruption in  the transportation  sy stem  cou ld  resu lt in  period ic  shortages of  
fuel o il in  the region. W ith  no reasonable alternative heating  fu e ls  other than w o o d  and a 
lim ited  hydroelectric generation  su p p ly , a d isru p tion  in  the regular d elivery  of o il to the 
region  cou ld  be catastrophic. The price o f o il is a lso  h ig h ly  su scep tib le  to fluctuation  caused  
b y  a num ber o f g lob al factors.
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Possible Solutions/Approaches
I. D ecrease R eliar ce o n  O il H eat

A. E ncourage d ev e lo p m en t o f LNG d elivery  sy stem s

B. C hange b u ild in g  standards to m ake h om es and  b u sin esses  m ore en ergy  
efficient.

C. D ev e lo p  a d d ition a l hydroelectric resources an d  se ll p o w er  for h ea tin g  
p u rp o ses at rates com parable to the co st of o il

D . E ncourage m ore u se  o f  n ew er  tech n o logy  oil h ea tin g  ap p lian ces (m onitor  
stoves)

E. R etrofit ex istin g  structures and h ea tin g  sy stem s for greater efficiency

II. R ed u ce V ulnerability  to O u tsid e  O il A vailab ility  Interruptions and  Pricing
F luctuations

III. B uild  M ore R egional B ulk Fuel Storage Facilities

A. Investigate  feasib ility  of obtain ing fu el su p p lie s  from  C anada through  d irect
p ip e lin es

B. C on so lid a te  reg io n a l fu el d elivery  sy stem s

C. C oordinate reg ion a l fuel purchases
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HCR 21 establishes the Alaska Energy Policy Task Force to review and analyze the state's current and 
long term energy needs. This Task Force is composed of 9 public members who will meet in person and 
by teleconference and will submit a report regarding their finds regarding a Railbelt energy plan to the 
Legislature by December 31, 2003.
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ANALYSIS CONTINUATION
The task force will be staffed by a range 18. Personal Services cost 54.0

Travel for the public members of the task force and staff to attend meetings 20.0

Travel for the Executive Branch members will be absorbed within Executive Branch 
Agencies.

Contractual for phone costs, postage - 3.0

Costs for teleconferencing and for printing the report will be absorbed within the 
Legislative Affairs Agency.
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23-LS 1079\1

IN THE LEGISLATURE OF THE STATE OF ALASKA 

TWENTY-THIRD LEGISLATURE - FIRST SESSION

BY THE SENATE FINANCE COM M ITTEE

Offered:
Referred:

Sponsor(s): REPRESENTATIVES HARRIS, Masek, Chcnault, Foster, M organ, Lynn, Cissna, Wilson, 
Dahlstrom, Guttenberg, Crawford, G ara, Berkowitz

S E N A T E  CS F O R  CS FO R  H O U S E  C O N C U R R E N T  R E S O L U T IO N  N O . 2 1 (F IN )

A RESOLUTION 

Relating to establishing the Alaska Energy Policy Task Force. 

BE IT RESOLVED BY THE LEGISLATURE OF THE STATE OF ALASKA:

WHEREAS an adequate, reliable, reasonably priced, and safe supply of electric 

energy is a basic necessity; and

WHEREAS other infrastructure elements such as water, wastewater, transportation, 

and telecommunications systems are dependent on an adequate, reliable, reasonably priced, 

and safe supply of energy; and

WHEREAS meaningful economic development and technological advancement 

cannot occur in Alaska without an adequate, reliable, safe, and reasonably priced energy 

supply; and

WHEREAS over 85 percent of the state's electrical consumption occurs in the 

Railbelt; and

WHEREAS the needs of the non-Railbelt areas of the state include more electrical 

infrastructure and less expensive power; and

WHEREAS it would be beneficial to examine how electricity is generated, 

transmitted, and distributed in Alaska in order to meet the state's existing and future electrical

-1- SCS CSIICR 21(FIN)
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needs in (he safest and most efficient manner; and

W HEREAS the financial resources of the state are limited;

BE IT  RESOLVED that the Alaska State Legislature establishes the Alaska Energy 

Policy Task Force to review and analyze the state’s current and long-term energy needs; and 

be it

FU R TH ER  RESO LV ED  that the task force shall consider how best to incorporate 

state-owned Railbelt energy assets as part of the solution for the Railbelt's current and long­

term electrical needs; and be it

FU R TH ER  RESO LV ED  that the task force shall also address those elements of the 

state's long-term energy needs that can be solved through action on the part of industry, 

government, or both industry and government working together, such as through pooling and 

integrated resource planning; and be it

FU RTH ER RESO LV ED  that the task force shall develop a long-term energy plan 

for Alaska that will efficiently enhance the state's economic future; and be it

FU RTH ER RESO LV ED  that the task force shall be composed of nine members as 

follows;

(1) one member from the directors of the Alaska Energy Authority, selected 

by the directors;

(2) the commissioner of revenue or the commissioner's designee;

(3) two members chosen by the governor who are not members of the

legislature;

(4) three members chosen by the president of the senate who are not members 

of the legislature, one of whom must be from a list of three names proposed jointly by the 

minority leaders of the house of representatives and the senate, and the appointment from the 

list shall be made after consultation with the speaker of the house of representatives;

(5) two members chosen by the speaker of the house of representatives who 

are not members of the legislature; and be it

FU RTH ER RESOLVED that members shall be chosen in such a manner that a 

utility will not have more than one representative on the task force, but at least one member 

will be from a Railbelt electrical utility, and at least one member will be from a non-Railbelt 

electrical utility; and be it

SCS CSIICR 21(FIN) -2-
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FU RTH ER RESOLVED that the members of the task force shall select a chair from 

among themselves; and be it

FU RTH ER RESOLVED that task force members who are not state employees are 

entitled to per diem and travel expenses as for members of boards and commissions under 

AS 39.20.180; and be it

FU RTH ER RESOLVED that a staff member and other resources shall be provided 

to the task force, as necessary, by the legislature; and be it

FU R TH ER  RESOLVED that the task force shall submit a report of its findings 

regarding a Railbelt energy plan to the legislature by December 31, 2003, and may make any 

interim reports on Railbelt energy issues it considers advisable; and be it

FU RTH ER RESOLVED that the task force shall submit reports of its finding 

regarding energy plans for areas of the state other than the Railbelt to the legislature by 

March 31, 2004, and may make any interim reports it considers advisable; and be it

FU RTH ER RESOLVED that the task force is terminated at 11:59 p.m. on April 15,

2004.

23-LS1079M
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Alaska H>tate legislature
REPRESENTATIVE JOHN HARRIS ~
District 35 - Valdez, Cordova, Whittier. Glennallen, Delta Junction, Tatitlek, Kenny Lake, Paxson, Gakona, Chenega Bay

SPONSOR STATEMENT 
COMMITTEE SUBSTITUTE FOR 

HOUSE CONCURRENT RESOLUTION 21 (FIN)
Relating to establishing the A laska  E nergy Policy Task Force

The purpose of this resolution is to establish a task force composed of non-legislative 
members to develop a long-term energy plan for Alaska.

The task force will be composed of:
• A member from the directors of the Alaska Energy Authority
• The Commissioner of Revenue
• Two members chosen by the Governor
• Three members selected by the President of the Senate, one of whom must be 

from a list of three names proposed jointly by the minority leaders of the House 
and Senate.

• Two members selected by the Speaker of the House

The task force will elect its own chair from am mg the members. It is intended that the 
task force be composed of non-legislative members and that a utility will not have more 
than one representative. If utility members are selected, at least one must be from a 
Railbelt electrical utility and at least one member must be from a non-Railbelt electrical 
utility.

The task force, once selected, is charged with developing a long-term energy plan for the 
Railbelt area first and submit a report to the legislature by December 31, 2003. Their 
second task is to develop a long-term energy plan for the non-Railbelt parts of the state 
and submit a report by March 31, 2004.

A comprehensive long-term energy plan is needed for the state to promote more 
economic development and technological advancement. A sustainable, affordable and 
reliable source of power will be required to enhance that growth. A thorough review of 
existing and long-term needs will assist our state and all electrical power consumers in 
meeting that goal.

Co-Chair: Community and Regional Alfairs Committee; Meitner: Resource:;. Labor and Commorce, Oil and Gas, Fisherios and Regulation Reviow 
Session; Slate Capitol, Juneau, Alai.ka 99801-1182 • Phone: (907) <165-4859 Fax: (907) 465-3799 

Interim: P.O. Box 1245, Valdez, Alaska 99686 • Phono (907) 035-2836 Fax: (907) 835-3732
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SECTION 4

Railbelt Region

The south-central area of Alaska, including the Kenai Peninsula through Anchorage and 
into Fairbanks in the interior of the state, is generally referred to as Alaska's Railbelt because 
it corresponds to the route of the Alaska Railroad, a major ground transportation link 
between Seward, Anchorage, and Fairbanks. Approximately 72 percent of the state's total 
population resides in the Railbelt Region.

The Railbelt boroughs or other census areas are as follows (also see Figure 4-1):

• Anchorage
• Fairbanks/North Star
■ Kenai Peninsula (includes Homer and Seward)
• Matanuska-Susitna
• Southeast Fairbanks census area

Demographic and Economic Characteristics
The total population of the Railbelt Region in 1997 was estimated by the State Department 
of Labor to be 443,000. This includes Anchorage, Fairbanks/Northstar, Kenai Peninsula, 
Matanuska-Susitna, and Southeast Fairbanks.

Since the last official census in 1990, the population of this area increased at an ave- age 
annual rate of 1.5 percent. The population and rate of change since 1990 are shown in 
Table 4-1 for each of the census areas in the Railbelt.

TABLE 4-1
Population and Rate of Change in Railbelt Areas Since 1990

B o r o u g h /C e n s u s  A re a
1 99 7  E s tim a te d  

P o p u la tio n

A v e ra g e  A n n u a l  R a te  o f  
C h a n g e , 199 0 -1 9 9 7

(%)

Anchorage 251,145 1.5

Fairbanks Northstar 84,451 1.2

Kenai Peninsula 47,356 2.2

Matanuska-Susitna 54,519 4.6

Southeast Fairbanks 5,614 (0.7)

Total 443,000 1.5

The Municipality of Anchorage, with a 1997 population of 251,000, is the most populous 
community in the state, followed by the Fairbanks North Star Borough at 84,000.

I
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SECTION 4 RAILBELT REGION

The population centers in the Railbelt tend to be larger and have more diversified 
economies than the rest of the state. Anchorage is the state's center of commerce, serving as 
the headquarters for oil and gas industries; communications, finance, and real estate firms; 
the Alaska Railroad; and government agency ~. On the Kenai Peninsula, tourism, 
commercial fishing, fish processing, governnK.it, timber and lumber, agriculture, 
transportation services, construction, and retail trade play major roles in the economy. 
Fairbanks, Alaska's second largest city, is the center of Alaska's interior and serves as a 
center for government, has the main campus of the University of Alaska, and acts as a 
transportation hub and tourism center.

Based on 1990 census data, the Railbelt area has 75 percent of the State's personal income 
and 74 percent of its households. The average 1997 personal income per capita for the 
Railbelt ($25,742) was about the same as for the United States as a whole ($25,290).

Description of Energy Uses

Electric Service 

Utilities
The Railbelt electric utilities are all publicly owned (municipally or cooperatively). The 
utilities and the cities and boroughs they serve Eire listed in Table 4-2. The service areas of 
these electric utilities are interconnected with one another as shown in Figure 4-1.

Generation Mix
The total installed electric generating capacity in the Railbelt is 1,420 MW, as shown in 
Table 4-3. Power generation in the Railbelt is made up of gas-fired generation (894 MW), oil- 
fired generation (241.5 MW), hydroelectric (177 MW), and coal (51 MW). This does not 
include the Healy Clean Coal Project with a capacity of 53 MW. The Kenai Peninsula- 
Anchorage area generation is primarily natural gas fired, with a moderate amount of 
hydroelectricity. The Fairbanks area is predominantly oil fired, with some coal. For the 
entire region, the mix is 62 percent natural gas, 17 percent oil, 13 percent hydroelectric, and 
8 percent coal (Figure 4-2). The Railbelt electric utilities enjoy a certain economy of scale in 
their operations when compared to the rest of Alaska.

In 1997, Railbelt electric energy generation was 70 percent natural gas based, 13 percent 
hydroelectricity, 13 percent oil, and 5 percent coal. All of the coal was used by GVEA for the 
Fairbanks area, where coal was the fuel for 27 percent of the electricity generated. The rest of 
GVEA's electricity generation was oil fired. In the Anchorage area, 84 percent of the 
generation was with natural gas and 16 percent was hydroelectric.

SEAWSlMBAlPROJII 17576\REGI0NAIASECT4_RAILBEIT.DOC 4-2



SECTION 4 RAILBELT REGION

TABLE 4-2
Railbelt Cities, Boroughs, and Electric Utilities

City/Borough U tility
Ownership

Type
Customers

Served

Peak
Demand

(MW)b
MWh
Sales

Anchorage* Anchorage Municipal Light 
& Power (ML&P)

Municipal 29,456 151 836,533

Anchorage and 
upper Kenai 
Peninsula

Chugach Electric 
Association, Inc. (Chugach)

Rural Utility 
Service (RUS) 
Cooperative

66.594 388.3 1,025,250

Fairbanks, Delta, 
Nenana, Healy, 
Cantwell

Golden Valley Electric 
Association, Inc. (GVEA)

RUS
Cooperative

30,709 175.5 841,820

Homer, Seldovia, 
English Bay, Port 
Graham. Soldotna, 
Kenai

Homer Electric Association, 
Inc. (HEA)

RUS
Cooperative

21,594 78.8 424,126

Palmer, Wasilla, 
Willow, Sutton, 
Talkeetna, and NE 
part of Anchorage

Matanuska Electric 
Association (MEA)C

RUS
Cooperative

34,684 97.7 455,516

City of Seward and 
north 25 along 
Seward Highway

City o f Seward Municipal 2,066 9 48,961

* ML&P provides service to a large portion of the commercial and high-density residential areas within the 
Municipality, Chugach and MEA serve the remainder of the loads within the Municipality. 
b Retails so'es only; excludes sales for resale. 
e Excludes the Unalakleet Division.

Source: 1997 data from the U.S. Energy Information Administration, except as noted.

The Healy Clean Coal Project (HCCP), a 53-MW coal-fired powerplant, will become 
available in 1999. The HCCP is owned by AIDEA. GVEA is obligated to put chase all power 
gener-.ted at the HCCP if it is in commercial operation by the year 2000. GVEA has initiated 
litig ition against AIDEA in a dispute regarding the terms of the power purchase contract.

The utilities have no finn plans to develop new additional generating resources in the next 
10 years.

GVEA is in the process of installing a 40-MW battery energy’ storage system (BESS) in south 
Fairbanks to provide 20 minutes of backup power under outage conditions. The BESS, in 
conjunction with the second Healy to Fairbanks transmission line discussed below, will 
provide GVEA's spinning reserve requirement and will allow increased use of less 
expensive energy from the south. With Healy generation on-line, the northward transfer of 
less expensive energy is limited to about 20 to 30 MW. With the second line, this can be 
increased to over 60 MW.

GVEA is using four different load-shedding approaches to shed load when the Railbelt 
intertie is lost. With the installation of the BESS, these systems will not be needed. GVEA

SEAWSIMBA’PROJM 17526\REGIONAL\SECT4_RAIlBELT DOC 4-3



SECTION 4 RAILBELT REGION

estimates that the battery installation v'ill reduce its power supply/transmission- related 
outages by 75 percent.

TABLE 4-3
Railbelt Region Generating Plants

Project
No. of 
Units ■ Type Utility O wnership

Nameplate
Capacity

(MW)
Heat Rate Range 

(Btu/kWh)

ML&P Plant 1 4 Gas ML&P 68.3 13,980-17,324

ML&P Plant 1 2 Oil ML&P 2.2

ML&P Plant 2 4 Gas-Combined
Cycle

ML&P 266.3 8,527-11 ,557

Beluga 8 Gas-Combined
Cycle

Chugach 418.1 9 ,149-17 ,320

Bernice Lake 3 Gas Chugach 87.0 13,512-13,715

Intemati >nal 3 Gas Chugach 54.2 15,030-17,384

Soldotna 1 Oil Chugach 37.9 11,401

Chena 1 Coal Aurora 29.0 12,256

Fairbanks North Star 4 Oil GVEA 40.4 14,560 -  25,679

Healy (Fairbanks North Star) 1 Oil GVEA 25.0

North Pole 2 Oil GVEA 129.4 9 ,154-9 ,751

Healy 1 Oil GVEA 2.5 11,451 -13 ,995

Healy 2 Coal GVEA 25.0 11,451 -13 ,995

Bradley Lake 2 Hydro Alaska Energy 
Authority

114.0 NA

Eklutna 2 Hydro Jointly owned by 
ML&P, Chugach, 
and MEA

47.0 NA

Cooper Lake 2 Hydro Chugach 16.6 NA

Seldovia (Kenai Peninsula) 4 Oil HEA 2.1 NA

Unalakleet Imatanuska- 
Susitna

1 Oil MEA 2.0 NA

Healy Clean Coal Project 
(HCCP)

1 Coal AIDEA 53.0 NA

Source: U.S. Energy Information Administration, 1997.

In general, the natural gas and oil-fired generation units in the Railbelt have heat rates 
ranging from 8,500 to 17,000 Btu/kWh. The units with the lower heat rates are more fuel 
efficient to operate. Both Chugach and ML&1J have combined-cycle units that use exhaust 
heat from gas-fired combustion turbines to produced steam and drive steam turbines. The 
overall efficiency of these combined cycle units is superior to simple-cycle combustion 
turbines.
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SECTION 4 RAILBELT REGION

In the southern Railbelt area, the Bradley Lake an Cooper Lake projects are preferably 
operated to follow system loads and maintain system frequency. Because of transmission 
constraints (the single 115-kV line from the Kenai Peninsula to the Anchorage area) and 
generation instability concerns, it is normal practice to keep this line's loading to minimal 
levels. As a result, the use of the Kenai hydroelectric projects to follow load is constrained 
and opportunities are lost for less expensive energy transfer into the Kenai.

Transmission Interconnections
The overall transmission line interconnections in the Railbelt are shown in Figure 4-3. 
Details of the transmission systems in Anchorage, Fairbanks, and Homer are shown in 
Figures 4-4,4-5, and 4-6, respectively.

The Fairbanks area is interconnected to the Anchorage area by the Alaska Energy 
Authority's Alaska Intertie, a 170-mile, 345-kV transmission line, currently operated at 
138 kV. This line allows GVEA to purchase lower cost electrical energy from the Apchorage 
utilities. This is a single radial line between the Anchorage area and the Fairbanks area. In 
the Fairbanks area, there is a system of looped 138-kV and 69-kV lines.

At Healy, GVEA has 25 MW of coal-fired generation and takes the 53-MW output of the 
HCCP, for a total of 78 MW of generation at Healy to serve the Fairbanks area. The line 
north from Healy has a transfer capacity of 100 MW. For the line into Healy from the south, 
normal loading is currently about 20 to 30 MW. This line from the south has an emergency 
transfer rating of 70 MW. Above this transfer level, Fairbanks will suffer an outage if the 
transmission line goes out of service.

A second transmission line (to be constructed at 230 kV and operated at 138 kV) between 
Healy and Fairbanks is currently in the permitting process and is expected to be in 
operation in late 2001. This line will allow the increased use of less expensive energy from 
the Anchorage area. As d'scussed above, the BESS will ‘ icrease the south-to-north 
transmission capacity to 140 MW.

In the Anchorage area, there is a looped system of 115-kV, 138-kV and 230-kV transmission 
lines. These lines are owned by either Chugach or ML&P.

Between the Anchorage area and the Kenai Peninsula, there is a single Chugach-owned 
radial 115-kV transmission line with a transfer capability of 70 MW. This limits the ability to 
transfer Bradley Lake output to the purchasing utilities in the Anchorage area. Less 
espensive energy flows both ways on the line depending on the relative incremental costs of 
generation on the Kenai and the Anchorage area. On the Kenai Peninsula, transmission 
service to the Homer area is looped; service to the Seward area is radial.

The single-line interconnection between the Kenai and Anchorage areas is a significant 
constraint. It contributes to a lack of electric system stability, results in low levels of transfer 
capability, limits the opportunities for transfers of less expensive energy, and constrains the 
coordinated operation of the Kenai hydroelectric projects and the Anchorage area thermal 
plants. An environmental impact study is being prepared for a new southern intertie that 
would provide a second transmission line from the Anchorage area to the Kenai. If 
constructed, tire earliest this line might be in service is estimated to be 2005. This line would 
increase the transfer capability from 70 MW to 125 MW.

SEA\\SMBAPROJU17526'REGIONAL\St'CT4_RAILBElTOOC 4-5



SECTION-t RAILBELT REGION

Electric transmission issues in the Railbelt have been the subject of study for many years. 
The Alaska Systems Coordinating Council is a subgroup of the North American Electric 
Reliability Council (NERC) and promotes improved reliability through regional 
coordination. In 1591, it adopted planning and operating criteria for the Railbelt utilities to 
help ensure that the Railbelt bulk power system is efficient and reliable. These criteria guide 
transmission planning and generation planning and operation in the Railbelt.

A 1998 study by Black and Veatch International evaluated the merits of centralized 
generation dispatch of Railbelt generation. Tire Black and Veatch study estimated saving of
3.5 percent a year from joint operation and development of Railbelt generation. The present 
value of the estimated savings was $48 million, before the costs of establishing the joint 
operation infrastructure. The Railbelt utilities disagreed over the significance of these 
savings and whether in fact joint operation would save money.

Electricity Consumption per Customer
The annual energy consumption of residential customers of the Railbelt utilities averaged 
8,079 kWh (673 kWh per month) in 1997. Annual consumption per customer varied 
significantly between the utilities, however, with Seward the highest at 9,141 kWh and 
ML&P the lowest at 6,160 kWh (Table 4-4). There is no readily apparent correlation between 
the cost of power and the average annual usage.

Over 80 percent of ML&Ps sales were to commercial customers; there were no sales to 
"industrial" class customers. For Chugach, almost 50 percent of its sales were to commercial 
customers and over 3 percent were to industrial customers.

TABLE 4-4
Average Annual Energy Usage in 1997

U tility
Average Annual 

kWh per Custom er

Anchorage Municipal Lighf & Power 6.160

Chugach Electric Association 8,142

Golden Valley Electric Association 9.013

Homer Electric Association 7,765

Matanuska Electric Association 8,722

Seward Electric System 9,141

TOTAL 8,079

Source: http;//www eia.doe.gov/cneaf/electricity/esl/t14a.‘.xt.

The average annual electricity bill in the Railbelt is $824.80 and ranges from a low of $597.14 
at ML&P to a high of $1,094.80 at Seward. A sa percentage of household income, this 
represents an areawide average of 1 percent.
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SECTION 4 RAIlBElT REGION

Fuel Sources

Natural gas is the primary generation fuel in Anchorage, the Kenai Peninsula, and the 
Railbelt as a whole. In the Fairbanks area, however, coal serves as the primary generation 
fuel supplemented by import of gas-fired electricity from Anchorage. Three hydroelectric 
facilities (Eklutna, Bradley Lake, Cooper Lake) provide the rest of the generation in the 
Railbelt.

Most of the natural gas used as generation fuel is from the Beluga River gas fields located 
west of Anchorage. Chugach's Beluga powerplant is located near the gas fields. Gas to fuel 
ML&Fs powerplants is delivered by pipeline to the immediate Anchorage area, where both 
of ML&Fs plants are located. Natural gas is also found on the Kenai Peninsula. The 
Soldotna powerplant is located near these gas wells.

Coal is mined in Healy, located south of Fairbanks, and is used to fuel GVEA's Healy 
powerplant and the HCCP project, both located near the mine in Healy. Coal also is 
transported by rail to Fairbanks where the Chena powerplant is located.

Cost of Power
The retail cost of power to consumers in the Railbelt averaged 8.66 cents per kWh in 1997 
with a range of 7.87 cents per kWh at GVEA to 11.78 cents per kWh at Seward. The cost of 
power to residential customers ranged between 9.46 cents per kWh at GVEA to 11.98 cents 
per k Wh at Seward, with a region average of 10.21 cents per kWh. On average, commercial 
customers paid 8.19 cents per kWh. With the exception of Seward, Railbelt commercial rates 
are somewhat lower than residential rates. Table 4-5 shows the average retail cost of power 
to consumers in the Railbelt region. Figures 4-7 and 4-8 show the average electric rates by 
utility and by sector.

TABLE 4-5
1997 Average Revenue per kWh Sold

U tility

Cost o f Power 
(cents/kWh)

Total Residential Commercial Industrial

ML&P 8.11 9.69 7.67 NA

Chugach 8.85 9.88 7.86 6.47

GVEA 7.87 9.46 8.96 6.29

HEA 8.94 11.45 9.76 5.06

MEA 10.07 10.96 8.64 NA

Seward 11.78 11.98 13.33 10.35

Railbelt Average 8.66 10.21 8.19 7.04
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Service Reliability
Overall service quality in the Railbelt is good, comparable with other similarly sized utilities 
elsewhere in the country. Planning efforts are undertaken regularly to assure adequate 
power supply reserve margins.

In 1995, the last year for which outage data was available, the outage hours per customer 
were as shown in Figure 4-9. Given the nature of the service areas, this reliability level is 
good.

Heating 

Fuel Types
Space heating in the Railbelt area is provided primarily by natural gas in the Anchorage /  
Matanuska-Susitna area and by fuel oil in the Fairbanks area. Electricity plays a small part 
in space heating, and its role is growing smaller because of the higher cost. Figure 4-10 
shows household space heat data from the 1990 census for the State and for the Railbelt. The 
usage patterns are significantly different between the Anchorage area and the Fairbanks 
area. In the Anchorage area, where natural gas has been available for many years, it was 
reported in 1990 to have been used as the primary source of heat in over 81 percent of 
households (Figure 4-11). Since then, it is expected that the use of electricity for heat has 
declined further through conversions to natural gas and low rates of use in new 
construction.

In the Fairbanks area (Figure 4-12), 1990 household space heating was done primarily with 
oil (73 percent), wood (9 percent), coal (7.8 percent), and electricity (5.8 percent). There has 
been an effective ban on electric space heat for many years. Most space heating is done with 
oil. Some commercial space heat in Fairbanks is provided through a centralized district 
heating system using steam from the Chena powerplant.

Market Structure
Enstar Natural Gas Company serves the areas of Anchorage, Big Lake, Bird Creek, Chugiak- 
Eagle River, Eklutna, Girdwood, Houston, Indian, Kenai, Knik, Nikiski, Palmer, Peters 
Creek, Portage, Sterling, Soldotna, Wasilla, and Whittier. At the end of 1997, Enstar served
94,000 customers.

Enstar also holds a certificate to serve gas to Homer and Seward, where gas service is 
currently not available. Enstar must, however, begin gas service to Homer and Seward by 
December 31,2000, to keep its certificate.

In September 1997, the Fairbanks Natural Gas application was approved, allowing it to offer 
natural gas service in selected areas of Fairbanks. FNG is a subsidiary of Northern Eclipse, 
which liquefies the gas at a small liquefaction plant across the Knik Arm from Anchorage. 
The liquefied natural gas (LNG) is transported to Fairbanks by truck and cryogenic trailer. 
FNG takes ownership of the gas in Fairbanks when it is offloaded to LNG storage tanks. 
FNG then revaporizes the gas and distributes it through a conventional gas transmission 
and distribution system.

Fuel oil is distributed by local fuel oil distributors.
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There is also a small district heating system in Fairbanks where steam is produced at the 
Chena powerplant and distributed by underground pipes to local commercial facilities. The 
steam is used primarily for space heating purposes.

Fuel Sources
Enstar's natural gas supplies come from the Beluga River natural gas field. Enstar does not 
own the gas; two-thirds of the field is equally owned by Arco Alaska and Chevron USA 
and operated by Arco. One-third is owned by ML&P.

Fuel oil supplies are refined by Mapco and PetroStar in the Fairbanks area, and Tesoro on 
the Kenai Peninsula. Most of the heating oil produced in these refineries is trucked to the 
domestic instate market. Propane is also produced by Tesoro on the Kenai Peninsula. 
However, the propane production capability is insufficient to meet the total instate demand, 
and a significant amount is imported, primarily from British Columbia.

Fuel Volumes
Data were not found for the actual volumes of natural gas, fuel oil, electricity, and other 
fuels used for space heating in the Railbelt. Fuel used for heating purposes has been 
quantified for the state as a whole by State Department of Labor.

Cost
During 1997, the average residential gas consumption for Enstar was 15.1 thousand cubic 
feet (MCF) per month, and, as of March 31,1998, the charge at this consumption level was 
S57.05. The cost of fuel oil delivered to a residence in the Fairbanks area is approximately
S i.01 for a 500-gallon delivery. The average residence uses approximately 1,500 gallons 
annually, with a wide range among residences because of size, construction, occupancy, and 
weather.

Issues and Possible Solutions

Issue: Availability of Natural Gas for Power Generation and Heat
Population Affected
443,000 (73 percent of the state population)

Discussion
Both ML&P and Chugach rely on natural gas for most of their power generation. Also, most 
space heating in the Anchorage area is done with natural gas. The long-term availability of 
natural has become a significant issue.

Natural gas was discovered in the Cook Inlet area over 30 years ago as a result of oil 
explorations. The volume of gas was well above the amount needed to supply local needs. 
To exploit this surplus, a LNG plant (now owned by Phillips-Marathon) and an ammonia- 
urea plant (now owned by Unocal) were built at Nikiski on the Kenai Peninsula to process 
tlie gas for export. Phillips-Marathon in 1996 applied for an extension to its federal export 
license from March 31, 2004, to March 31,2009.

Whether or not continued export of natural gas at current levels will adversely affect the 
supply of natural gas in the Cook Inlet area for power generation, space heating, and other
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uses, is not clear. The U.S. Department of Energy's extension of the export license indicates 
that the department believes there are adequate supplies through March 2009. A federal 
license is not required for the export of ammonia-urea.

The LNG and ammonia-urea plants represent about 60 percent of the annual consumption 
of Cook Inlet natural gas. This level of consumption is essentially fixed through March 2009. 
Approximately 30 percent of the consumption of Cook Inlet natural gas is for space heat 
(14 percent) and power generation (16 percent). The remaining consumption is almost all for 
gas field operations.

Enstar Natural Gas, Aurora Gas, Cook Inlet area gas distributors, and Unocal intervened in 
the proceeding. Unocal argued that Railbelt area demand for natural gas would exceed the 
available supply on cold winter days, perhaps as soon as 2001-2002. Enstar forecast 
problems in 2004 or 2005. However, the U.S. Department of Energy extended the export 
permit in April 1999 to March 2009, allowing the export of 64 billion cubic feet of natural gas 
per year.

Possible Solutions /  Approaches
I. Monitoring of the Availability of Natural Gas in the Cook Inlet Area

II. Exploration/ Development of Additional Cook Inlet Supplies

III. State Participation in Next Export License Renewal/Extension Proceeding

IV. Alternative Energy Resource Development and Long-Term Power Supply Planning

A. Matanuska coal

B. Interior coal

C. Hydroelectric

D. Wind

E. Solar

F. Tidal

G. Coal-bed methane

V. Adoption of Energy Efficiency Measures

A. Building codes

B. Process use

C. Electricity and space heat end-use conservation programs

VI. Alaska North Slope Natural Gas Pipeline to Railbelt

Issue: Cost of Power 
Population Affected
443,000 (73 percent of the state population)
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Discussion
Figure 4-8 compares the average electric rates per kWh of electricity in the United States, 
statewide, and the Railbelt. The figure includes the overall averages and is also broken 
down for the residential, commercial, and industrial sectors, It can be seen that electricity in 
Alaska is more expensive than nationally, by about 47 percent. The Railbelt-area enjoys rates 
that are less than the statewide average but still 26 percent higher than the national average.

A recent study of the benefits of power pooling and joint future generation development, 
performed by Black & Veatch for the Alaska Public Utilities Commission (now the 
Regulatory Commission of Alaska), found that the savings for joint unit dispatch and joint 
development of future generation were about 3.4 percent annually and had a present value 
of $48 million, before the costs of establishing the pool. The Railbelt utilities were not 
unanimous in their interpretation of the study. The savings level was regarded by several as 
significant and by Chugach as insignificant.

The capacity of the Railbelt intertie at this time constrains the ability to transmit less 
expensive energy to the Fairbanks area to about 20 MW. The construction of the second 
transmission line from Healy to Fairbanks increases the transfer capability to about 60 MW, 
allowing increased transfer of less expensive energy from the south.

The installation of the BESS allows GVEA to meet its reserve obligations. It will not need to 
operate diesel generation for reserves. The BESS will also allow GVEA to discontinue use of 
its load shedding systems and is expected to reduce power supply related outages by 75 
percent.

If a second transmission line is constructed between the Kenai and Anchorage area, it also 
should allow increased transfer of less expensive energy in both directions.

The 1997 average price for natural gas delivered to Alaska utilities in 1997 was $1.81 per 
MCF; nationally, die price was $2.74 per MCF, Delivered gas prices to the residential, 
commercial, and industrial sectors were all well below the national averages.

Possible Solutions/Approaches

I. Management and Regulation

A. Find ways to introduce additional elements of competition into electric utility 
operations and management

B. Allow power suppliers to serve retail customers of other utilities /  allow retail 
customers to chose their power supplier

D. Sell municipal or cooperative utilities to private firms /  owners.

E. Consolidate generation ownership /  operation

F. Institute performance-based regulation

G. Implement joint utility dispatch of generation to take advantage of cost 
differences

H. Consolidate utility operations to reduce administrative costs
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I. Consolidate utility ownership to achieve scale economies

J. Make transmission a common carrier (similar to F£RC Order 888/889)

II. System Upgrades

A. Increase Railbelt Intertie capacity (north and south)

B. Install larger, more fuel efficient generating units

C. Upgrade/repower powerplar.’‘s

D. Remove transmission system capacity bottlenecks

E. Reduce system line losses 

in. Improve Energy Use Efficiency

A. Distributed generation to reduce line losses

B. Cogeneration

C. Waste heat recovery

D. Energy-related building codes

E. Implementation of end-use energy efficiency standards /  programs

issue: System Reliability 
Population Affected
443,000 (73 percent of the state population)

Discussion

Railbelt electric system reliability can be addressed in three categories:

• Generation and the ability to survive loss of the largest unit(s)/plant

• Transmission and the ability to maintain service on loss of a key transmission line

• Substation/distribution outages and the ability to serve load with facilities cut of service

Responsibility for these issues has traditionally been with the utility (ies) owning and 
operating the system. As discussed above, the Alaska Systems Coordinating Council 
promotes improved reliability through regional coordination. Since construction of the 
interties connecting the Anchorage area with the Kenai and with Fairbanks, many of the 
major outages have been related to the loss of transmission and the resulting imbalance of 
generation and load within a given area. These issues have been studied almost 
continuously for many years. Construction of tire second Healy to Fairbanks transmission 
line by GVEA and tire installation of the BESS is estimated to reduce power supply related 
outages in the Fairbanks area by 75 percent.

Construction of a second intertie between the Kenai and the Anchorage area will 
significantly improve the transmission stability between the two areas, reduce the number 
of outages resulting from loss of a single line, and improve system reliability.
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At the distribution level, normal urban area utility system planning is to have sufficient 
capacity in neighboring substations and substation feeders to allow system switching /  
sectionalizing to be used to isolate substations and feeders and to maintain service with only 
brief outages.

Possible Solutions /  Approaches
I. Implement Joint System Generation Planning/Distributed Generation

II. Strengthen the Transmission System

A. Build a second intertie between Anchorage and Healy

B. Build a second transmission line between Anchorage and the Kenai Peninsula

C. Periodically review and update transmission system protection schemes

D. Implement distributed generation

E. Install underground lines

III. Maintain Line Rights-of-Way to Minimize Outages from Trees and Limbs

IV. Provide for Incentive or Penalty Based Rate Regulation

A. Set clear reliability standards

B. Provide incentives or penalties for performance

V. Install Energy Storage Systems and UPS Systems
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SE C T IO N  5

Southeast Region

The Southeast Region is defined in this study as the communities of:

• Ketchikan
• Petersburg
• Wrangell
• Sitka
• Juneau
• Valdez
• Glennallen
• Kodiak

These include the communities served by the Four Dam Pool hydroelectric generating 
plants. Southeast Alaska communities not included in the above list receive Power Cost 
Equalization (PCE) assistance and are addressed in the Rural Alaska Region. Figure 5-1 
shows the locations of these communities, along with their interconnecting transmission 
lines.

Demographic and Economic Characteristics
The State Department of Labor estimated the total 1997 population of the Southeast Region 
communities to be 77,978. This includes the population in the adjacent boroughs for 
Ketchikan, Sitka, Juneau, and Kodiak, which receive most of their electric service from the 
local electric utility. Since the last official census in 1990, the population of these 
communities has increased at an average annual rate of 0.9 percent, The population and rate 
of change since 1990 are shown in Table 5-1 for each of the Southeast Region communities.

The Southeast Region communities are small to medium-sized cities with economies based 
on fishing, fish processing, forest products, tourism, government, and, in the case of Valdez, 
petroleum transport and processing. For Juneau, precious metal mining is currently and has 
periodically in the past been an important element of tire economy. A significant common 
feature of all these communities is the dependence on hydroelectric generation facilities for 
electric energy. Oil and electricity are the primary energy sources for space heating. There is 
no natural gas currently available in the Southeast Region.

The average 1997 personal income per capita for the Southeast Region is $26,484. This is 
slightly higher than for the Railbelt ($25,742), and also higher than that for the United States 
as a whole ($25,290).
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TABLE 5-1
Population of Southeast Region Communities

C o m m u n ity
E s t im a te d

P o p u la tio n *

A v e ra g e  A n n u a l  R a te  
o f  C h a n g e , 1990 -1 9 9 8

(%)

Ketchikan Gateway Boroughb 13,849 0.4

Wrangell 2,589 0.5

Petersburg 3,398 0.7

Sitka Borough 8,481 0.3

Juneau Borough 30,200 1.5

Valdez 4,155 0 3

Glennallen 488 1.0

Kodiak Island Borough' 14,818 0.5

Total 77.978 0.9

* Borough data are for 1997; community data are for 1998.
1998 population of City of Ketchikan alone is 8,460. 

c 1998 population of City of Kodiak alone is 6,859.

Description of Energy Uses

Electric Service
The Southeast Region electric utilities are electrically isolated with two exceptions. 
Petersburg and Wrangell are interconnected with a transmission system connected to the 
Lake Tyee hydroelectric project, and Valdez and Glennallen are served by the Copper 
Valley Electric Association and are also interconnected (see Figure 5-1). The majority of the 
Southeast Region electric energy produced is generated at hydroelectric projects owned by 
die State or by die communities diemselves. In 1998, the federal government sold to the 
State the Snettisham hydroelectric project that serves the Juneau area.

The significant development of hydroelectric resources in the past has contributed to 
relatively stable electric rates in the Southeast Region. The hydroelectric generation also 
results in electric rates Uiat are reasonably comparable to the Railbelt, except for the cities of 
Kodiak, Valdez, and Glennallen.

Utilities
The Southeast Region electric utilities are all publicly owned (municipally or cooperatively) 
except for Alaska Electric Light & Power (AELP), which is an investor-owned utility. The 
utilides and die communities they serve are listed in Table 5-2.

As shown in Table 5-2, the total number of Southeast Region customers served by die 
utilities is 37,704, of which approximately 80 percent are residential customers. Energy sales 
for the region in 1997 totaled 760,014 MWh, of which 296,640 MWh or 38 percent was to
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TABLE 5-2
Southeast Region Utilities and Communities Served

C om m unity U t i l i t y Type
Custom ers 

Served *
MWh 

Sales b

Ketchikan Ketchikan Public Utilities (KPU) Municipally owned 7.096 139,725

Wrangell Wrangell Light Department Municipally owned 1,465 19,628

Petersburg Petersburg Municipal Power & Light Municipally owned 1,876 34,987

Sitka Sitka Municipal Electric Department Municipally owned 4,459 86,455

Juneau Alaska Electric Light & Power Investor owned 13.962 286.783

Valdez and 
Glennallen

Copper Valley Electric Association, 
Inc. (CVEA)

Rural Utility Service 
(RUS) Cooperative

3.187 74,751

Kodiak Kodiak Electric Association, Inc. 
(KEA)

RUS Cooperative 5,659 117,685

Total 37,704 760,014

* Number of customers served in 1997.
B Total energy sales (megawatt-hours—MWn) to ail customers in 1997.

residential customers. CVEA has a large commercial customer, the PetroStar refinery in 
Valdez, which represents approximately 25 percent of CVEA's total load (based on 1998 
sales). A significant percentage of KEA's total energy sales, approximately 60 percent, is to 
its Large Commercial customer class consisting primarily of seafood processing facilities.

Major impacts in regional employment occurred during the 1990s with the closure of two 
wood pulp manufacturing facilities in Sitka and Ketchikan. Both of these plants generated 
most of their own electric energy with steam turbines fueled with a combination of oil and 
process wastes. The closure of tire pulp mills caused a significant reduction in total 
employment in their respective communities, which in turn is expected to have a negative 
impact on near-term population growth and potentially reduce the overall energy needs in 
Sitka and Ketchikan. Although it had been forecast that the 1993 closure of the Alaska Pulp 
mill in Sitka would decrease electrical energy requirements in Sitka, an overall reduction has 
not been experienced and electrical loads continue to grow, although at a relatively modest 
rate.

Generation Mix
The total installed Southeast Region electric generating capacity is 396.4 MW, of which 
197.7 MW is hydroelectric (50.3 percent), 126.6 MW is diesel (32.2 percent), and 68.8 MW 
(17.5 percent) is oil-fired combustion turbines.

All utilities in the region rely upon hydroelectric generation as the primary electric energy 
resource, with diesel and oil-fired combustion turbines serving as a backup and supplement 
to hydro. Based on actual experience in 1995, hydroelectric generation represents 
approximately 90 percent of the total annual electric energy generated in the region. The
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actual percentage of energy generation from hydroelectric resources varies from year to year 
depending on local precipitation and other factors.

The Southeast Region's total average annual energy generation capability from existing 
hydroelectric projects is approximately 928,000 MWh (see Table 5-3). A significant portion of 
the total generation capability of the Lake Tyee project is surplus to the needs of Petersburg 
and Wrangell, the only two communities interconnected to this project. There also is surplus 
energy generation capability at the Snettisham project serving Juneau, and the combined 
generation capability of the Blue Lake and Green Lake projects in Sitka continues to exceed 
the load of that community. As with any hydroelectric system, the energy generation of the 
Southeast hydroelectric projects varies from year to year based on local precipitation.

TABLE 5-3
Southeast Region Hydroelectric Generating Plants

P r o je c t
C o m m u n it ie s

S e rv e d O w n ed  By
C a p a c ity

(MW)

G e n e ra t io n
C a p a b il ity

(MWh)*

Sw an Lake Ketchikan State 22.6 71.000

Ketchikan L akes Ketchikan KPU 4.2 b

Silvis Lake Ketchikan KPU 2.1 b

B eaver Falls Ketchikan KPU 5.4 66,100b

Lake Tyee W rangell and 
Petersburg

S tate 20.0 125,000

Solom on G ulch Valdez and 
Glennallen

S tate 12.0 46 .000

Terror Lake Kodiak S tate 22.6 117,000

Snettisham Juneau State 78.3 317,000

Annex Creek Juneau AEL&P 3.6 25,000

Gold Creek Juneau AEL&P 1.6 5,000

Salm on C reek Juneau AEL&P 5.0 30,000

Blue Lake Sitka Sitka 6.7 56,800

G reen Lake Sitka Sitka 18.6 58,900

Crystal Lake Petersburg Petersburg 2.0 10,000

* Estimated av e rag e  annual energy generation capability it fully used . Includes firm and secondary  generation  
capability.
b For planning p u rposes, th e  average  annual energy generation capability of KPU's hydroelectric generating 
plants are show n generally in total.
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Four Dam Pool
Four Dam Pool is a group of hydroelectric generating plants (Solomon Gulch, Swan Lake, 
Terror Lake, and Lake Tyee) owned by the State from which power is sold to CVEA, KPU, 
KEA, Petersburg, and Wrangell. The Four Dam Pool was established in 1985 shortly after 
the four hydroelectric projects were completed and placed in service. Power is sold from the 
Four Dam Pool to each of the utilities pursuant to the terms of a long-term (45-year) power 
sales agreement (PSA). The purchasing utilities are required by the PSA to supply their 
respective net energy requirements (total requirements less generation from utility-owned 
hydroelectric projects) through purchases from the Four Dam Pool.

The wholesale power sales rate is the same to each of the purchasers and is adjusted each 
year to reflect actual operating costs. At the present time (year ending June 30,2000), the 
Four Dam Pool wholesale power rate is 6.8 cr-.ts per kWh. Of this amount, 4.0 cents per 
kWh is a fixed-debt service component that does not change each year, and 2.8 cents per 
kWh is the O&M component. In the past, the wholesale power rate has varied between
6.2 and 6.8 cents per kWh.

Funding for construction of the Four Dam Pool was provided by the State, partly in the 
form of a grant and partly in the form of a low-inlerest loan. The loan amount was initially 
established at $192 million, and the 4.0 cents per kWh debt service component of the 
wholesale power sales rate is tied to the terms of loan repayment pursuant to the PSA. It is 
estimated that the Four Dam Pool utilities will pay approximately $10.5 million to the State 
in fiscal year 2000 through the debt service component of the wholesale power sales rate. In 
addition to O&M costs and debt service, the purchasing utilities pay $500,000 per year to a 
renewal and replacement fund for the Four Dam Pool projects. To the extent the need for 
renewals and replacements exceeds the amount in the fund, the State is obligated to pay the 
additional amounts.

The Four Dam Pool projects are operated by the purchasing utilities through contractual 
arrangements. Management of the Four Dam Pool is provided by the Project Management 
Committee (PMC) which is composed of representatives of each of the purchasing utilities 
and the State. In recent years, discussions have been held between the State and the Four 
Dam Pool purchasing utilities concerning the possible sale of the projects to the utilities. No 
action has been taken to sell the Four Dam Pool projects at this time.

Transmission Interconnections
Most of the Southeast Region electric utilities are electrically isolated, operating 
independently from any other electric utilities. At present, the only interconnected utilities 
are Petersburg and Wrangell, which are interconnected with each other and the Lake Tyee 
hydroelectric project by an 81-mile-long, 69-kV transmission line owned by die State 
(Figure 5-1). Three other relatively long State-owned transmission lines interconnect the 
Snettisham hydroelectric project to Juneau (44 miles, 138 kV), the Swan Lake hydroelectric 
project to Ketchikan (30 miles, 115 kV) and the Solomon Gulch hydroelectric project to 
Valdez and Glennallen (106 miles, 138 kV).

Valdez and Glennallen are the two load centers of CVEA's electric system. CVEA uses the 
transmission line to deliver power to its system from Solomon Gulch as well as to more 
efficiendy operate its other power plants to serve the loads of its customers.
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Several studies have been conducted over the last 15 years providing preliminary plans for, 
and evaluating the feasibility of, transmission interconnections throughout Southeast 
Alaska. Interconnections between Southeast Alaska and Canada have been investigated as 
part of the overall study efforts. Additional transmission interconnections would allow 
wider access to present hydroelectric surpluses, permit utilities to share reserves and 
dispatch generating units on an integrated basis, and help support future resource 
development in the region.

At present, KPU is pursuing the development of a $73.2-rrdllion transmission 
interconnection between the Swan Lake project and the Lake Tyee project. This transmission 
line has been designed and funding sources are currently being pursued. The Southeast 
Conference, a consortium of Southeast Alaska communities, is also investigating and 
se .-king federal and State funding sources for additional transmission interconnections in 
Southeast Alaska. Further, AEL&P has recently investigated the feasibility of a transmission 
interconnection with the Greens Creek Mine on Admiralty Island.

Electricity Consumption per Customer
Annual electricity consumption for residential customers of the Southeast Region utilities 
averaged 9,677 kWh (806 kWh per month) in 1997. Annual consumption per customer 
varied significantly among the utilities. Sitka was highest at 11,730 kWh per residential 
customer (978 kWh per month), and CVEA was lowest at 6,440 kWh per residential 
customer (537 kWh per month). The price of electricity to consumers is the most significant 
factor in the variance in electricity consumption among the various communities.

During the mid-1980s to early 1990s, electricity prices were deemed low enough in Sitka and 
Juneau to encourage the installation of electric space and water heating systems in homes 
and businesses in these communities. The availability of surplus hydroelectric energy also 
provided incentives to establish rate structures favorable to electric space heat. As a result, 
electricity consumption per customer is higher in these communities than elsewhere in the 
Southeast Region. As the price of oil has remained relatively constant in recent years, 
present trends in Sitka and Juneau are towards less electric space and water heat.
Fuel Sources
Oil, principally diesel, presently serves as the only source of generation fuel used by the 
Southeast Region utilities. Except for CVEA, diesel fuel is transported to each of the 
communities by marine barge. Diesel fuel is delivered to CVEA's two powerplants overland 
by truck. Fuel supply contracts, usually of a year in duration, are competitively sought by 
the utilities. Most of the fuel contracts are priced to fluctuate with either the Seattle or 
Anchorage index of diesel fuel.

Because diesel generation primarily serves as a supplement to hydroelectric generation in 
the Southeast Region and fuel deliveries can be made year round, fuel storage capacity is 
not a critical issue. There is also significant privately owned fuel storage capability in each 
community. Total fuel use by the Southeast Region utilities in 1998 was 5,502,000 gallons.

In late 1999, CVEA will begin operation of a combustion turbine powerplant located at the 
PetroStar refinery in Valdez. This 5.3-MW cogeneration plant will be fueled with a 
byproduct of the refinery operation.
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Cost of Power
Figure 5-2 compares the 1997 average cost of power in the Southeast Region, 10.3 cents per 
kWh, to the U.S. average of 6.9 cents per kWh and the State average of 10.1 cents per kWh. It 
also compares the Southeast residential, commercial, and industrial rates with U.S. and 
Alaska averages.

The retail cost of power to consumers in the Southeast Region averaged 10.3 cents per kWh 
in 1997, with a range of 8.5 cents per kWh in Juneau to 14.9 cents per kWh in Valdez and 
Glennallen (CVEA). The cost of power to residential customers ranged between 9.1 cents per 
kWh in Sitka and 18.3 cents per kWh in Valdez and Glennallen, with a region average of
10.5 cents per kWh. On average, commercial customers paid 10.7 cents per kWh; however, 
in most of the communities, commercial rates are somewhat lower than residential rates. 
Table 5-4 and Figure 5-3 show the average retail cost of power by utility to consumers in the 
Southeast Region.

TABLE 5-4
Average Annual Cost of Power in Southeast Region Utilities

Com m unity

Cost o f Power* 
(cents/kWh)

Total Residential Commercial Industrial

Ketchikan 8.8 9.1 8.7 7.4

Wrangell 10.7 9.3 9.4 NA

Petersburg 9.0 9.8 8.1 8.2

Sitka 9.2 9.1 9.3 7.4

Juneau (AEL&P) 8.5 9.6 8.6 7.1

Valdez and Glennallen (CVEA)” 14.9 18.3 13.9 NA

Kodiak (KEA) 14.6 15.7 14.8 13.9

Total 10.3 10.5 10.7 11.5

* Based on 1997 revenues and sales.
B Rates to CVEA customers in Glennallen are 15 to 20 percent higher than to its customers in Valdez.

In general, the cost of purchased power and other power production expenses are the 
largest single component of the total costs incurred by the utilities. These costs vary from 
utility to utility and from year to year. The cost of power from the Four Dam Pool to 
Ketchikan, Petersburg, Wrangell, CVEA, and KEA is currently 6.8 cents per kWh. A portion 
of this cost is fixed (4.0 cents per kWh), but the remainder of the cost is adjusted each year as 
O&M costs fluctuate. Following the sale of the Snettisham project to the State in 1998, the 
cost of Snettisham power to AEL&P is approximately 3.5 cents per kWh. This cost is 
expected to remain relatively constant for the near future.

The cost of power from community-owned hydroelectric facilities varies depending 
primarily on the amount of debt currently being serviced through rates. Operating costs of 
most hydroelectric facilities are relatively low. Diesel generation costs are dependent on fuel
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prices but, at current prices, are in the range of 5 to 7 cents per kWh for most of the utilities 
of the Southeast Region, excluding payment of capital recovery costs.

Service Reliability
The overall service quality in the communities of the Southeast Region is good, comparable 
with other similarly sized utilities elsewhere in the country. Figure 5-4 shows the reported 
1995 outage hours per customer for each of the utilities. Valdez and Glennallen reported the 
same hours, with the longest outages being in the All Others category, which suggests it 
was a transmission-related outage in 1995. No data were reported for Petersburg, Wrangell, 
or Sitka.

Most of the Southeast Region electric systems are large enough to accommodate normal 
daily load fluctuations without causing significant voltage or frequency degradation on the 
system.

Heating 

Market Structure
Space heating in the Southeast Region is generally provided by oil-fired heating systems 
and electricity. Figure 5-5 shows the use of various heating sources by household in the 
Southeast Region in comparison to statewide usage. The use of electricity for space heat is 
highly dependent on the price of electricity and is only seen in significant quantities in Sitka 
and Juneau. Both of these communities have in the past encouraged electric space heat to 
help use available hydroelectric generation surpluses. Many homes built in Sitka in the 
1980s and 1990s were installed with electric space heating systems. Even in Sitka and 
Juneau, however, the cost of electricity for space heat is high when compared to new, 
efficient oil-fueled heating systems. There is an identified market shift away from electric 
heat in both Sitka and Juneau at the present time.

Water heat generally is provided by the same source as space heat in the communities of the 
Southeast Region. That is, homes and businesses with oil space heat generally have oil- 
fueled water heat.

Fuel Types
Most of the heating fuel used in the Southeast Region is oil distributed to homes and 
commercial buildings by local fuel suppliers. Propane (LPG) is also used in limited 
quantities. In most communities, wood is used as a supplemental heating source by some 
homeowners. The percentage of space heating needs in the Southeast Region supplied by 
the various fuel types is shown in Figure 5-6 based on data from tire 1990 census for 
residential units. As can be seen, 67,18, and 10 percent of the space heating needs in the 
Southeast Region are provided with oil, electricity, and wood, respectively.

Fuel Sources
Fuel oil and propane are supplied by local distributors. Except in Valdez and Glennallen, 
fuel is delivered to each community by marine barge, stored in privately owned storage 
facilities, and distributed in accordance with consumer demand to the consumer's onsite 
fuel tanks. Most communities have competing distributors. The primary suppliers of fuel oil
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in the Southeast Region are Petro Marine Services, Delta Western, Sitka Fuels, Taku Oil 
Sales, and Andries Oil. It is estimated that approximately 60 percent of tire fuel oil used in 
Southeast Alaska comes from refineries in the Pacific Northwest and 40 percent from Alaska 
refineries, primarily from tire Cook Inlet area.

Fuel Volumes
The actual amount of electricity used for space heat is unknown because it is simply 
metered together with all other electric loads. Fuel oil used for heating purposes is tabulated 
for the state as a whole by the State Department of Revenue (DOR). In 1997, the DOR data 
indicate that approximately 154 million gallons of oil were used in the state for 
nongovernment heating purposes. No quantification of the total amount of heating fuel 
used in the Southeast Region is available. No. 2 fuel oil (diesel) is the most common ype of 
oil used for heating purposes, although stove oil, or No. 1 fuel oil, is being used in newer 
high-efficiency heating appliances.

The amount of fuel oil used to heat a home varies significantly depending on home size, 
type of construction, weather conditions, type of heating systems, and other factors. 
Estimates provided by local suppliers in Juneau indicate that typical oil heat residences in 
Juneau require between 1,200 and 1,800 gallons of fuel oil per year. For most homes, this 
would be the total fuel quantity for both space and water heating purposes. The quantity of 
fuel oil used in homes during the winter is noted to vary from 100 gallons per month in 
newer, well-insulated homes to as high as 300400 gallons per month in older, poorly 
insulated homes.

As a comparison, a heating fuel oil requirement of 1,200 gallons per year wo old correspond 
to an equivalent electricity requirement of approximately 17,000 kWh per year.

Cost
At the present time, the retail cost of delivered No. 2 fuel oil in Ketchikan is approximately
Si.04 per gallon. During the winter of 1998-99, the price of oil heating fuel was 
approximately 20 percent lower than the current price; however, oil prices in the winter of 
1998-99 were at a multiyear low. Southeast Region heating oil prices have fluctuated over 
time along with other petroleum-based fuel prices.

Trends
During the mid to late 1980s, the availability of surplus hydroelectric generation capability 
in some of the communities in tire Southeast Region served as the basis for developing 
incentive rate structures to encourage electric space heating. AEL&P offered a "dual fuel" 
electric: ty rate that would allow customers with both oil and electric heat systems to 
purchase electricity at a low rate when surplus hydroelectric generation was available due 
to lower than normal system loads or higher than normal precipitation periods. The stable 
and relatively low electricity prices in Sitka provided building contractors with sufficient 
justification to install electric base board heaters, which are the lowest capital cost heating 
systems in new residential units. The increase in electric space heat in Sitka, however, was 
more a result of public acceptance of electricity as the preferred heat source.

With technology improvements and increasing consumer awareness, there is a shift away 
from electric to oil heat in Juneau and Sitka, where the use of electric space heat has been the
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most significant. Although this is causing a reduction in total electric energy requirements, it 
is coming at a time when hydroelectric generation surpluses are declining. Improving 
building standards and improvements in heating systems should produce a continuing 
reduction in the quantity of fuel oil needed, on a per customer basis, for space heat in the 
region. The shift from electric to oil heat in Juneau and Sitka, however, is causing a 
compensating increase in total fuel oil requirements in these communities.

An alternative heating fuel, liquefied natural gas (LNG), has been proposed periodically by 
developers for various communities in the region. LNG would be transported to storage 
systems in the communities, vaporized, and distributed in piping systems to individual 
homes and businesses. The cost to produce and deliver LNG to customers is still considered 
higher than for competing fuel sources, chiefly oil.

Issues and Possible Solutions

Issue: Cost of Power 
Population Affected
78,000 (15 percent of the state population)

Discussion
Although the cost of power to consumers in the Southeast Region is generally comparable to 
the Railbelt (except for CVEA and Kodiak) and is comparable to certain regions of the 
Lower 48, it is much higher than the national average. The cost of power in the Southeast 
Region, particularly in Kodiak, Valdez, and Glennallen, is high enough to serve as a 
deterrent to certain commercial and industrial activity. Electricity rates, along with other 
infrastructure service costs, are a factor in the determination of locating businesses. If the 
rates are comparably attractive, communities often compete to attract industry using their 
utility services and rates as a benefit.

In the Southeast Region, the high cost of electricity relative to the national average might be 
due in large part to the isolation of the electric systems and the relatively small customer 
base over which to spread the fixed costs of the electric systems. Consolidation of electric 
utilities is occurring in many areas of tire country to provide a basis to lower costs and 
increase market share. Deregulation, competition, and increased reliance on independent 
power producers have all contributed to lower costs as well.

The geography of Southeast Alaska will probably always contribute to higher utility costs in 
the region. Not only are construction costs higher than elsewhere in the country, the 
physical separation of the communities also acts as a barrier to utility consolidation and the 
economies of scale that consolidation could provide.

Possible Solutions/Approaches
I. Opportunities for Increased Economy of Scale

A. Build transmission lines between utilities for reserve sharing, economy energy 
transfers, and coordinated generation dispatch

B. Find ways to increase power sales, especially where surplus power from existing 
hydro projects is available
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Consolidate utility(ies) operations to reduce administ~itive costs.

II. Opportunities for Improved Efficiency

A. Find ways to introduce elements of competition into electric utility 
operations and management

B. Break up the Four Dam Pool so that each utility realizes the full value of any 
O&M savings achieved with respect to their individual projects

C. Divest the Four Dam Pool by the State

D. Sell municipal utilities to private firms

E. Sell municipally owned generating facilities to nonmunicipal owners

F. Reduce system line losses

G. Investigate alternative generating technologies and fuel availability

H. Pursue possible cogenera Hon opportuniHes

I. Coordinate fuel supply solicitations and deliveries

J. Provide incentives to utilities for greater utilization of State-owned 
hydroelectric projects

K. Conduct regular regional coordination meetings and coordinate future 
energy planning on a regional basis

III. Opportunities for Improved Energy Use Efficiency

A. Waste heat recovery

B. Energy-related building codes

C. Incentive-based electric rates

D. Implementation of end-use conservation programs

Issue: Reliability of Electric Service 
Population Affected
78,000 (15 percent of the state population)

Discussion
Reliability of electric service has been and will continue to be an important issue for electric 
consumers in the Southeast Region.

In the past, the electric systems in the Southeast Region have continued to improve 
reliability by maintaining generation reserves and improving their respective physical 
distribution facilities. Improvements to transmission facilities, such as the re-siting of Lire 
original Snettisham transmission line, replacement of Snettisham submarine cables, and 
major retrofits to the Lake Tyee transmission system, have been made to address reliability 
issues. Transmission systems in the Southeast Region are still vulnerable to a number of
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environmental factors, a problem that is made worse due to the remote location of these 
lines and the difficulty in providing repairs. The Southeast transmission system is also 
limited to single lines between generation facilities and the distribution systems. Redundant 
transmission lines do not exist.

Except for Petersburg and Wrangell, th* electric utilities in the Southeast Region operate 
independent electric systems with no iiiterconnection to other systems. In most areas of the 
country, individual electric utilities are interconnected with adjacent utilities, and numerous 
transmission interconnections exist. Interconnected systems are considered crucial to the 
overall cost-effective reliability of electric service. The lack of interconnection in the 
Southeast Region prevents the utilities from sharing generation reserves and from 
employing economic dispatch of power plants on a regional basis. Further, the geographic 
isolation of the Southeast utilities and the resulting independence of operation hinders the 
regular sharing of certain maintenance capabilities and equipment inventories that could be 
used to positively affect reliability.

Alth^ugn th"1 further development and improvement of transmission systems in the 
Southeast Region could improve overall system reliability and possibly reduce operating 
costs, the high cost associated with such improvements means that they would probably be 
implemented over a long period of time, at best. In the meantime, other measures will need 
to be undertaken to assure continued improvement in providing reliable electric service. 
Principal among these measures is the proper maintenance of existing distribution, 
generation, and transmission facilities. Because the Southeast Region utilities provide for 
this maintenance on their own, it is critical that they continue to appropriately fund 
maintenance and repair costs. Electric rates must be sufficient to provide revenues to pay 
maintenance costs as well as provide for the periodic replacement of system components 
over time.

The continued maintenance of adequate generation reserves is crucial. Most of the utilities 
provide reserves at least equal to the largest single contingency their system has. In this 
manner, KPU maintains the ability to supply its full demand when the Swan Lake project is 
unavailable. During the summer of 1999, a shutdown of the Lake Tyee transmission line for 
a major repair has necessitated that Petersburg and Wrangell operate local diesel generators 
for an extended period. One of Wrangell's main diesel units failed during this period, and, 
although it is not clear that inadequate maintenance was a contributor to this failure, it does 
indicate that overall relirbility depends upon system components being maintained 
properly even when the components are not in regular use.

Possible Solutions/Approaches
I. Transmission Interconnection Planning and Development

A. New

B. Redundant

II. Establish Planning Policies for Generation Reserves and Determine Compliance wit'i
Such Policies

III. Encourage Distributed Generation
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IV. Provide Distribution System Flexibility to Meet Single Contingency Failure Without 
Prolonged Outage

V. Perform Preventive Maintenance

VI. Promote Community Involvement in Appropriate Level of Reliability

A. Governing Body

B. Community

C. Others

Issue: Meeting Demand Growth 
Population Affected
78,000 (15 percent of the state population)

Discussion
The cost of new generating resources makes it necessary to constantly weigh the risks of 
oversupply or undersupply by the local utility. It is important for a utility to have a good 
understanding of the range of future power needs to provide as much planning lead time as 
possible. The longer the lead times, the better the risks and associated costs can be 
effectively managed.

Southeast Region electric utilities have long depended on hydroelectric generation systems 
for the majority of their power supply. Diesel generators have been used in the region to 
meet most of the remaining electric needs. Loads have now grown to the point in some 
communities where the existing hydroelectric generation is insufficient to meet loads and 
the area's utilities are faced with developing new resources.

Known power supply evaluations and development activities presently currently underway 
are:

• AEL&P. Investigating the feasibility of the Dorothy Lake hydroelectric project, including 
a phased development process.

• KPU. Recently' installed a new 10.3-MW diesel generator at the Bailey powerplant in 
Ketchikan and pursuing the permitting of two small hydroelectric plants at Lake 
Whitman and Lake Connell. Pursuing procurement of funds to construct a transmission 
line between the l.ake Tyee and Swan Lake hydroelectric projects.

• Cape Fox Corporation/Ketchikan Electric Company. Obtained federal license for the 
development of the 10-MW Mahoney Lake hydroelectric project. Attempting to 
negotiate a contract with KPU to have KPU purchase the generating output of the 
project.

• Metlakatla. Evaluating the development of a transmission interconnection with KPU.

• Sitka. Evaluating various transmission interconnections. Pursuing installation of a new 
diesel generator.

• CVEA. Installing a 5.3-MW combustion turbine at the PetroStar refinery in Valdez.
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Hydroelectric systems have high initial costs and low operating costs when compared to 
other fossil fuel-based generating facilities. They also require several years to plan, design, 
permit, and construct. Because hydroelectric plants are usually sized to accommodate the 
available water and other physical aspects of the site, they are often bigger than 
immediately needed by a small utility. Absorbing the costs of a larger than needed 
hydroelectric plant in the rate base is often difficult for a small utility in the early years of 
the plant's operation.

Given the limited opportunities for economic hydroelectric development, the Southeast 
Region utilities are installing other technologies. CVEA is presently currently installing a 
combustion turbine at the PetroStar refinery in Valdez. This new generating plant will 
supplant diesel generation and will also allow for additional system load growth.

The funding and ownership of new generating facilities are also changing. Elsewhere in the 
nation, most new powerplants are being constructed by nonutility entities that construct 
and operate tire plants and contract with local utilities to sell them the power. With such 
arrangements, utilities do not need to procure construction capital, and the risks and related 
costs of lower than expected demand are transferred from the utilities to the powerplant 
owners.

The area's utilities are also faced with the potential for the community's largest employer to 
announce closure of its operation, thereby causing a reduction in employment, population, 
and electricity demand in the community. They also face the possibility that a new 
commercial enterprise might need large quantities of power, requiring the local utility to 
quickly install new generating facilities.

Possible Solutions/Approaches
I. Forecast Loads on an Ongoing Basis

II. Solicit proposals for power supply when facing the need for additional generating 
resources.

III. Monitor Alternative Technologies

IV. Reduce Generation Resource Development Risk

A. Sales contracts with customers

B. Long-term power contracts with private developers who share risk

C. Joint development with others

V. Reduce Financial Risk

A. Implement ratchet-based rates

B. Encourage or discourage electric space heat as resources permit

C. Pursue procurement of state and federal fum’s for hydroelectric and 
transmission system development

VI. Develop Interconnections with Other Systems
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Issue: Utility Management
Population Affected
78.000 (15 percent of state population)

Discussion
Attracting good management for relatively small and remote utility systems can be difficult. 
Many of the electric utilities in the Southeast Region have been fortunate to retain managers 
for a number of years, which has contributed to a consistent, well-planned approach to 
utility operation and expansion. Other utilities have seen fairly high turnover in 
management. It appears to be beneficial to the communities when utility managers have 
strong ties to the community.

The relatively high turnover in Southeast Region utility management in some communities 
is often a result of friction between utility boards or city councils and management, lack of 
local career advancement opportunities, relatively slow rate of utility growth, and perceived 
undesirable living environment. If managers an: hired from outside the region, particularly 
from outside the state, their tenure with the local utility in Southeast Uaska is relatively 
short.

Possible Solutions /  Approaches
I. Opportunities for Increasing Longevity of Utility Management

A. Encourage promotion of existing utility managers from within the state

B. Provide State-sponsored utility' management training programs

C. Conduct State-sponsored informational and training seminars for utility boards, 
city councils, and other governing bodies

D. Support periodic regional utility management conferences

E. Provide opportmiities for meetings between among management, legislators, 
and State, and other government officials related to electric utility issues'

Issue: Significant Reliance on Fuel Oil for Space Heat
Population Affected
78.000 (15 percent of state population)

Discussion
Approximately 62 percent of the homes in the Southeast Region rely upon fuel oil for space 
and water heat. Almost all of this fuel oil must be imported to the region by sea-going barge. 
Because shipping lanes in the region are open year-round, fuel oil deliveries are provided 
on a regular basis. An interruption in the ability of suppliers to obtain fuel oil for a period of 
time or an interruption in the transportation system could result in periodic shortages of 
fuel oil in the region. With no reasonable alternative heating fuels other than wood and a 
limited hydroelectric generation supply, a disruption in the regular deliveiy of oil '.e the 
region could be catastrophic. The price of oil is also highly susceptible to fluctuation caused 
by a number of global factors.
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Possible Solutions/Approaches
I. Decrease Reliance on Oil Heat

A. Encourage development of LNG delivery systems

B. Change building standards to make homes and businesses more energy
efficient.

C. Develop additional hydroelectric resources and sell power for heating 
purposes at rates comparable to the cost of oil

D. Encourage more use of newer technology oil heating appliances (monitor
stoves)

E. Retrofit existing structures and heating systems for greater efficiency

II. Reduce Vulnerability to Outside Oil Availability Interruptions and Pricing
Fluctuations

III. Build More Regional Bulk Fuel Storage Facilities

A. Investigate feasibility of obtaining fuel supplies from Canada through direct 
pipelines

B. Consolidate regional fuel delivery systems

C. Coordinate regional fuel purchases
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Foreword

This report was prepared as part o f the Alaska Industrial and Export Development 
Authority/Alaska Energy Authority assessment o f  opportunities to improve the efficient, 
reliable delivery o f rural Alaska energy services.

This report builds upon the foundations provided in several earlier reports on rural Alaska 
energy infrastructure concerning cost effective technology options (Screening Report, 
2001) and efficient operations, maintenance, and management o f rural utilities (OMM 
Report, 2001). This report seeks to supplement that earlier work with analyses of new 
and recently available data on rural electrical and heating loads, residential and school 
end-use consumption, diesel generator unit condition, vintage, and performance, housing 
stock, end-use program effectiveness assessments, energy market redesign and 
transformation efforts, cost information on diesels, control systems, combined heat and 
power, wind systems, lighting, and residential electrical and heating appliances.

Significant energy savings in rural Alaska electrical and heating are possible through 
coordinated community planning, improving market incentives, expanding consumer 
education efforts, encouraging management best practices, extent ;ng metering and 
telemetry to enable more effective management o f  electric utilities, and leveraging cost- 
effective capital equipment investments for utilities and end-users.

Many efficiency measures have been adopted by utilities and end-users. Without an 
aggressive effort to make efficiency a priority, the prospects for further efficiency ~ains 
appears modest due to the confluence o f  several market impediments including: an 
existing subsidy system (PCE) that “takes back” the benefits o f efficiency in yrovements, 
small dispersed energy markets, limited information and availability of alternatives, and 
the high payback requirements o f rural households when trading off first cost and 
potential energy savings.

The potential for energy efficiency improvements is spread widely and must be pursued 
on many fronts. Concerted efforts are required to provide managers and end users with a 
share o f the benefits o f their efforts to improve efficiency, leverage investment in 
improved equipment and infrastructure, and to increase attention on energy efficiency.

The authors benefited greatly from the substantial assistance received from many 
organizations and individuals in the course o f this study. Interviewees helped to ensure 
that a wide variety o f  perspectives were portrayed, and reviewers o f  individual sections 
have contributed greatly to its accuracy and completeness.

MAFA and Northern Econoi lies, Inc. wish to express their appreciation for the generous 
contributions and support o f  chose many contributors.

Omissions and commissions remain the sole responsibility o f  the primary author, MAFA.
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1 Executive Summary

1.1 Introduction
Rural Alaska utilities, schools and residential households account for about $170 million 
in annual energy expenditures [utility payments for fuel & non-fuel costs; school 
payments for heating fuel & electricity; residential household payments for heating fuel 
& electricity; PCE payments to utilities].

Promoting a combination o f utility management best practices, investments in 
commercially available cost-effective production and end-use technologies, and fine 
tuning o f the power cost equalization incentive structure, rural energy efficiency could be 
increased by as much as 20% over the next 15 years, compared to business as usual.

The rural Energy Plan envisions investing roughly $55 million over f i ve  years and 
achieving benefits on the order o f  $68 million over fifteen  years, for a benefit cost ratio of
1.23, and net benefits on the order o f  $13 million [See Appendix: Rural Alaska Energy 
P>an Summary].

While estimates o f the savings potential may vary significantly depending upon future 
market conditions, i.e., especially the price o f fuel, there appears to be general agreement 
among those interviewed for this report that the potential for improved energy efficiency 
for utilities, schools, and households in rural Alaska remains significant.

The new program initiatives include:

o Investments in measurement and monitoring systems to improve 
operations, maintenance, and management performance

o Annual rural energy conference to share operations, maintenance and 
management best practices

o Improvements in management efficiency incentives

o Rural community energy awareness meetings

o Capital Investments:

o Diesel system technology, including new efficient gen sets

o Combined heat and power (cogen) systems

o Wind-Diesel hybrid systems

o End-Use lighting and appliances

o Rural School Model Energy Code

o Cogeneration Template Agreements for Schools, Water Utilities

1.1.1 Operations, Maintenance, & Minagement
In aggregate, rougluy 30% of the tctal cost o f rural electric utilities is fuel and 70% is 
non-fiiel expenses, primarily consisting o f people, equipment and financing.
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Investments in new equipment designed to improve efficiency tend to increase financing 
costs and decrease fuel costs, with net fuel cost savings on the order o f 10% or less.
Given that fuel represents 30% o f the total cost o f service, a 10% fuel efficiency 
improvement yields a 3% or less total cost o f service improvement.

In comparison, given that non-fuel expenses represent roughly 70% o f the total cost o f 
service, a 10% improvement in operations, maintenance and management may yield a 7% 
total cost o f service improvement.

Thus, our first focus is to identify efficiency improvements that will reduce the total cost 
o f  service in the areas o f operations, maintenance and management.

The recommended Operations, Maintenance, & Management portfolio consists of:

A) Invest in systems to measure operations, maintenance, and management 
performance

B) Sponsor annual rural Energy conference to:

1) Facilitate identi fication and sharing o f best practices

2) Provide formal recognition o f  best O&M practices with annual micro-grant 
awards program

C) Improve management efficiency incentives

1) Improve utility efficiency incentives

2) Reduce regulatory uncertainty associated with new management o f  rural 
electric utilities

3) Remove disincentives to equity investments

D) Improve customer choice and enhance competitive market dynamics

1) School and Utility cogeneration template agreements

2) Community meetings to raise household energy efficiency awareness

l.l.l.l Measure Performance
The adage “you can’t manage what you don’t measure” applies in rural Alaska energy. A 
necessary but not sufficient condition for improved efficiency performance is to 
understand the efficiency of the current system and then identify what measures are likely 
to improve efficiency.

In order to improve the efficiency performance of rural Alaska electric utilities, 
especially those utilities that tend to have modest local resources, a high priority should 
be placed on investing in new cost-effective metering that allows measurement, 
recording, and remote monitoring o f rural electric utility system efficiencies.

An initial program of $2 million a year over five years is recommended to begin to help 
facilitate improved management practices at the roughly 60-80 utilities that tend to have
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modest local resources and periodically require outside assistance to maintain their 
systems.'

Utilities that install and maintain the metering systems that enable remote metering o f 
system efficiencies are then eligible for matching grants for diesel system efficiency 
improvements.2 In many cases, once system efficiencies are measured and evaluated, 
modest changes in operations may be able to achieve significant efficiency 
improvements.

After operational changes are pursued, matching capital grants should be available to 
target cost-effective system improvements. An initial program o f $2 million a year in 
50% matching grants over five years is recommended for those capital improvements. 
This can take the form of an on-going solicitation for efficiency improvements from 
those utilities that have working metering and monitoring systems in place.

The installation o f remote metering has the secondary benefit o f reducing the uncertainty 
o f  potential new management when evaluating the attractiveness o f providing service to a 
utility with modest local resources.

The total program cost o f $4 million a year is included in the diesel technology 
spreadsheet and analysis in the Appendix.

1.1.1.2 Annual Rural Energy Conference
In order to facilitate identification and sharing o f management, operations, and 
maintenance best practices and to provide a forum for formal recognition of best O&M 
practices with a micro-grant awards program, an annual rural energy conference is 
recommended. Travel funds should be made available to enable broad participation from 
rural communities. In addition, formal recognition o f three best O&M practices may be 
provided at the conference in the form of a presentation o f the “case study” followed by a 
micro-grant o f $5,000 for each winner.

1.1.1.3 Improve Management Efficiency Incentives
In response to the draft Screening Report for the Alaska Rural Energy Plan (2001), some 
expressed concern that the existing Power Cost Equalization (PCE) program did not 
provide utility managers with efficiency incentives. A few suggested that, on its face, the 
PCE formula appeared to reward inefficient utility managers by reimbursing 95% o f a 
utility’s costs between the “urban price floor” and the “rural price cap” o f 52.5 cents per 
kWh.

In response to th se concerns, MAFA reviewed the PCE program and its administration 
with the goal o f improving management efficiency incentives.

1 The communities o f  interest typically include those that have received circuit rider assistance over the past 
few years. MAFA recommends that the “measurement system" piocurement be either one (100%) or two 
(50/50) contracts where contract performance includes keeping measurement systems operating over more 
than one season.
2 System efficiency metering data should be a prerequisite to receive diesel efficiency matching grants.
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MAFA recommends the following changes to improve management efficiency
incentives:

A) Allow a ll utilities to capture some o f the potential benefits o f  “regulatory lag” that is 
currently provided to regulated utilities for their non-fuel costs.

1) Regulated utilities are not required  to annually update their PCE non-fuel costs. 
As a result, the PCE eligible non-fuel costs for some regulated utilities are based 
on cost filings from the 1980s. To the extent the utility has been able to achieve 
labor efficiencies from 1980 to now, it has been able to use the savings from those 
efficiencies as it sees fit.3

2) In contrast, non-regulated utilities are required to update their non-fuel costs 
annually. To the extent that labor efficiencies are achieved, the PCE program 
captures most of them when the non-fuel costs are updated and the level o f PCE 
support is reduced.

3) Recommendation PCE1: Extend time period between administrative reviews of 
required annual non-fuel cost updates from one to three years.

4) Recommendation PCE2: Extend time period between administrative reviews of 
fuel efficiency (kWh sold per gallon) from one to three years.4

B) Reduce the regulatory uncertainty associated with new management o f  rural electric 
utilities by streamlining Regulatory Commission of Alaska (RCA) timeline and 
process for new management5

1) Recommendation PCE3: Request revision of RCA administrative procedures to 
simplify process and improve timeline for mral utility certificate transfers

C) Recommendation PCE4: Remove disincentives to equity capital investments in 
rural electric utilities by changing PCE Statues to treat return on equity as a cost 
eligible for reimbursement.6

3 Keep in mind that if the utility achieved significant labor efficiencies and tried to flow all of them through 
to the bottom line, the RCA financial review o f annual reports is designed to identify excessive earnings 
and take corrective action where appropriate.
4 Continue to flow through fuel price changes. Allow regulatory lag for fuel efficiency.
5 MAFA highly recommends an independent review o f the APUC rejection o f  the AVEC-Bethel Merger.
A cursory review o f the record suggests that the benefits arising out o f  the potential for the proposed 
merged regional cooperative (AVEC/Bethel) to be able to take over smrllcr troubled utilities was not 
adequately considered.
6 See AS 42.45.110(a). The costs used to calculate the amount o f power cost equalization for all electric 
utilities include all allowable costs, except return on equity, used by the Regulatory Commission o f 
Alaska to determine the revenue requirement for electric utilities subject to raU. regulation. This exception 
should be eliminated to “level the playing field” between debt and equity investments in rural electric 
utilities.
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1.1.1.4 Improve Customer Choice & Enhance Competitive Market 
Dynamics

In order to improve customer choice o f energy services and enhance the competitive 
market dynamics in rural Alaska communities, the AEA should sponsor local community 
energy awareness meetings.

The Alaska Energy Authority (AEA) could act as a neutral third party facilitator o f  a 
community meeting by:

o Inviting local residents, businesses, and school administrators to attend; provide 
50 gallons drum o f fuel oil as door prize

o Inviting energy service providers (utilities, fuel suppliers, wind and end-use 
program contractors, etc.) to make presentations of what they have to offer

o Providing independent technical support staff

The goal o f  the sponsored meeting is to provide:

o Heightened community awareness o f energy issues,

o A neutral forum tor energy service providers to highlight their respective 
services,

o Independent third party technical support to assist community members 
with questions concerning energy service provider presentations.

1.1.1.5 Operations, Maintenance, & Management Summary
In total, the operations, maintenance and management program recommendations,
§1.1.1.1 through §1.1.1.4 above (excluding capital investments which are described in the 
following sections) are estimated to have direct costs on the order o f  $250,000 per year 
over five years -  representing $25,000 net per year for the annual energy conference and 
$25,000 per year to help facilitate local community energy awareness meetings.

1.1.2 Electric Utilities Diesel Generation & Distribution
From 1985 to 2002, rural electricity consumption grew from 160.8 MWh to 383 MWh in 
2002, a 138% increase in 17 years. At the same time, utility fuel consumption rose from 
14.9 million gallons a year to 28.2 million gallons a year, an 89% increase. Aggregate 
fuel efficiency rose from 10.6 kWhsoid per gallon to 12.6 kWhSOid per gallon, a 19% 
increase. Thus, on an aggregate average basis, fuel efficiency gains over the time 
period have saved rural Alaskan utilities roughly 8 million gallons of fuel per year.7

7 Over the same time period new energy efficient lighting, electrical appliances, and space heating units 
were placed into service, typically reducing energy inputs required to maintain the same or in many cases 
expanded outputs. Unfortunate'y, we have been unable to find historic end-use consumption data 
comparable to that available from utilities so it is difficult to know how large the end-use efficiency gains 
may have been since 1985.
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Aggregate Fuel Efficiency 
PCE Program Participants

FIicrI Year

Under ideal conditions, the efficiency o f rural Alaska diesel technology may approach
15.2 kWhsoid per gallon.8 Nome Joint Utilities has been able to achieve fuel efficiencies 
averaging 14.5 kWhsoid per gallon over the FY96-FY02 time period. Other large utilities 
have been able to achieve fuel efficiencies in recent years in the 12.7 to 13.7 kWhsoid per 
gallon range. As the size of the community served decline-,, the fuel efficiency tends to 
decline and  become more variable. Thus, on paper, the biggest opportunities for fuel 
efficiency improvements tend to be found in smaller remote villages where local 
management, operations, maintenance, and financial capacity may be a larger challenge 
than capital investment.

As more fully discussed in the Management Section above, in order to effectively target 
the remaining diesel system efficiency gains the first step for many utilities is to upgrade, 
replace, or install new metering systems. This will enable managers (and public and 
private funding entities) to quantitatively assess whether the next increment o f efficiency 
is cost-effectivcly obtained through a change in operations, maintenance, management, 
new controls, or new diesel generators or some combination.

For those utilities that have management information on system efficiencies and how well 
system components are matched to their respective loads, matching capital funds should 
continue to be made available as part o f an on-going solicitation for cost reductions and 
efficiency improvements.

8 Assume ideal aggregate average diesel generation efficiency of 16 kWh generated per gallon and 
‘‘aggregate distribution and station loss" of 5% of kWh sold. Thus, kWh sold = [kWh generated * (1- 
distribution loss)], or 16 * [1-.05] = 15.2 kWh sold per gallon.
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Summary:

Investment:

Benefits Estimate: 

Benefit/Cost Ratio:

$1.5 Million a year in metering, monitoring, management 
information systems

+

$2.5 Million a year in matching capital grants over five years as 
part o f  solicitation for cost reductions and efficiency improvements

$16-$20 million over 15 years

0 .92-1.15

1.1.3 Combined Heat & Power Systems (Cogeneration)
Roughly 27% of the existing rural Alaska electricity diesel generating plants operate 
combined heat and power systems where heat from the diesel generator jacket water is 
used to reduce the need for fuel consumed by heat-only boilers.9

System configurations vary widely. Some communities have a district heating system 
where multiple buildings are served by the heat from the diesel plant. Others use the heat 
from the diesel plant for the washeteria, water tank, piped water distribution system, or 
other heating load.

Based on a preliminary assessment of the market, it appears that on the order o f 70% of 
rural Alaska communities should be able to make cost effective use o f combined heat and 
power systems -  whether to heat a school, clinic, water system or other local energy 
need.10

However, it appears that, despite the economic benefits on paper potential buyers o f  the 
heat from the utility (school administrators, water utility managers) may not be buying 
due to conflicting information about the benefits and concerns about reliability and 
control. These potential customers may benefit from standardized contracts that reduce 
the level o f effort required to execute mutually beneficial arrangements. Standardized 
contracts also have the potential to improve comparability o f contracts and enable buyers 
to have some confidence that they are getting a “reasonably” good deal compared to 
others who are similarly situated.

The rural energy plan recommends $50,000 to be invested in developing template 
agreements for schools, water utilities, clinics, offices, etc. In addition, the plan 
recommends $100,000 a year over five years be made available as “micro grants” 
($10,000 each) to school administrators and water utility managers to help them explore 
the feasibility o f using heat from their local electric utility.

9 See Rural Electric Utility Facility Assessment, 2000.
10 As it turns out, ice making is a common use of combined heat and power systems in Northern Europe. 
Some rural Alaskan utilities appear to have successfully provided ice making capability in conjunction with 
their energy systems. Kotzebue has installed an ice making system to take advantage of the “extra” energy 
available from its wind-diesel hybrid system during the summer when the ice can help extend the fish 
processing capabilities of an area. So in addition to improving energy efficiency and displacing fuel, 
creative use of combined heat and power systems may create opportunities for new services.
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In order to expand the addres°able market and improve the potential value o f the 
combined heat and power systems, schools and water utilities may benefit from 
standardized system designs that take advantage of the quality and quantities o f heat 
typically available from utility diesel cogeneration systems. The rural energy plan 
recommends $100,000 to be invested in developing school heating system design 
guidelines.

In addition, the plan recommends making available $500,000 a year for five years in 
matching grants for repairs, upgrades, and expansions o f existing combined heat and 
power systems to enable reliable cost effective delivery o f heat from diesel plants to local 
heat customers.

Finally, in light o f the potential for small office and residential household scale combined 
heat and power units, the plan recommends that $200,000 be made available for micro 
combined heat and power demonstration projects in rural Alaska.

Summary:

Investment: $630,000 a year average over five years

Benefits Estimate: $2.3 - $4.6 million over 15 years

Benefit/Cost Ratio: 0.85 to 1.66

1.1.4 Wind Power
Following the oil price spikes o f  the 1970s and early 1980s, there was a resurgence o f 
interest in wind power. Neil Davis, in Energy Alaska reported that:

A compilation o f wind energy conversion machines given by Reckard and 
Newell (1981) indicates that there were approximately 100 machines in 
operation or planned for operation in 1981.

Approximately two-thirds of the installed systems were independent of 
other energy systems -  that is they are battery charging systems -  but the 
other one-third are tied into existing utilities. The independent battery- 
charging system range in size from a rated maximum power output of 
24W to lOkW, and the wind-energy converters hooked to utility systems 
range from a maximum rated output o f 1.5 to 20 kW.

The level of interest appeared to subside into the late 1980s and early 1990s as diesel fuel 
prices tended to decline in real terms and the maintenance challenges o f wind turbines in 
remote arctic environments proved more daunting than some had anticipated.

Within the past five years, as the cost o f  wind power has continued to decline faster than 
diesel and wind turbine technology has improved, there has been a resurgence o f interest 
in rural Alaska u tility  scale wind turbine systems.

Beginning in 1997, Kotzebue Electric Association (KEA) installed a low penetration 
wind-diesel system. The wind turbines in Kotzebue were funded as three distinct project 
phases. In 1997 (first phase), KEA installed the first three grid-connected wind turbines. 
These turbines have been operating continuously for nearly five years. Through a grant
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from the National Renewable Energy Laboratory (NREL) and direct appropriations from 
the U.S. Department o f  Energy (DOE), seven additional turbines were installed in 1999.

For the 12-month period, January 2000 through December 2.000, the Kotzebue wind 
facility delivered 1,064,000 kWh of electricity to the Kotzebue distribution system, 
(106,400 kWh/turbine) operating at an 18.3% average capacity factor. The long term 
projected output achieved in calendar year 2000 was 104.4%. The overall wind turbine 
system availability was 98.3%.12 The average annual wind speed was reported at 5.9 
meters per second (13.2 miles per hour) at a 26.5-meter hub height, which would tend to 
characterize the site in wind power class 3 .13

Other recent utility scale wind turbine projects include St. Paul and Wales:

o The system in St. Paul Island is a high penetra'.ion system with no electrical 
storage, although “excess energy” is stored in a hot water tank. The hybrid system 
is designed .o support an 80,000 square foot industrial facility (called POSS 
Camp) owned by 7 unaogusix Corporation. The wind turbine power system 
provides both electric and thermal energy to the POSS Camp. The installation o f 
the hybrid system was completed on March 31, 1999 and was formally 
commissioned on June 12, 1999.

o The Wales diesel power system consists o f three diesel generator sets rated at 75 
kW, 142 kW, and 148 kW. The system is manually controlled and essentially run 
as a single-diesel plant. The Wales wind-diesel hybrid power system consists ot 
the diesel generator sets, two 65-kW wind turbines, a 156 kVA rotary power 
converter, a 31 kWh b a tte r ' bank, and a 234 kW electric boiler secondary loads 
system controls. The estimated average annual penetration of the hybrid system is 
abr'ut a 00% and the peak penetration was estimated at approximately 350%. .

Based on an economic analysis o f currently available individual PCE eligible 
communities, roughly 31 rural Alaska communities representing 15,000 residents, present 
attractive opportunities for wind resource development -  with reconnaissance 
benefit/cost ratios ranging from 1.0 up to 1.7. These communities represent, in 
aggregate, a total present value benefit o f $38.6 million and a totai present value cost o f 
$35.2 million.14 The potential net economic benefits from these communities are 
sufficient to justify a wind resource development program on the order o f $35 million -  
including $1.6 million for detailed reconnaissance, preliminary design, and final

11 T h u s ,  w ith  10 tu rb in e s , th e  a v e ra g e  tu rb in e  o u tp u t  w a s  1 0 6 ,4 0 0  k W h /y e a r  in  2 0 0 0  o p e ra t in g  a t  1 0 4 .4 %  o f  
th e  lo n g - te rm  p ro je c te d  o u tp u t.  T h u s ,  th e  lo n g  ru n  a v e ra g e  o u tp u t  p e r  tu rb in e  d e liv e re d  to  th e  g r id  is  
e s t im a te d  a t 1 0 2 ,0 0 0  k W h /y e a r  p e r  th e  D O E  W in d  T V P  s ta tis t ic s . T h is  c o m p a re s  to  a  n e t  p e r  tu rb in e  
o u tp u t  o f  1 1 8 ,7 3 0  k W h /y e a r  u se d  b y  G lo b a l  E n e rg y  C o n c e p ts  in  th e ir  J a n u a ry  2 0 0 0  W in d  P o w e r  E c o n o m ic  
E v a lu a t io n  -  a n  a p p a re n t  d o w n w a rd  r e v is io n  in  th e  lo n g  te rm  e n e rg y  o u tp u t  o f  ro u g h ly  14% .
12 D O E  W in d  T u rb in e  V e r if ic a t io n  P ro g ra m  W e b  S ite  , " T V P  P ro je c ts  a t a  G la n c e ."
13 I t  is  in te re s t in g  to  n o te  th a t  th e  N R E L  W in d  R e so u rc e  A tla s  e s tim a te d  th e  w in d  re so u rc e  in  K o tz e b u e  a s  a 

w in d  p o w e r  c la s s  6 .
M T o ta l  C o s t =  C a p ita l  +  O & M  +  W in d  D e v e lo p m e n t P ro g ra m  C o s ts  =  S 2 7 .5 M  + S 6 .1 M  +  $ 1 ,6 M  =  
5>35.2M. A ll f ig u re s  a r e  e x p re s s e d  in  p re s e n t  v a lu e  2 0 0 2 $ , b a s e d  o n  c a s h  f lo w  e s t im a t :s  o v e r  a l 5  y e a r  life  

u s in g  a  5 %  re a l d is c o u n t  ra te .
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feasibility plus $27.5 million for final design and construction contingent upon a finding 
o f net economic benefits at the final feasibility analysis stage.15

Another 17 communities representing 16,000 residents represent potentially attractive 
opportunities for wind resource development -  with reconnaissance benefit/cost ratios 
ranging from 0.85 to 1.0. These communities represent, in aggregate, a total benefit o f 
$53 million and a total cost o f $58 million under the medium wind penetration scenario. 
While the benefit/cost estimates for these communities is less than one in the preliminary 
reconnaissance for medium wind penetration, they are within the margin o f uncertainty 
associated with the market reconnaissance. As such, they appear to warrant additional in- 
depth record and on-site reconnaissance to reduce the uncertainty o f  the potential value of 
wind resource development in these communities.16

Based on this initial market reconnaissance studv, the Rural Energy Plan recommends a 
wind resource development program on the order of $30 million over roughly five 
years ($27.5M capital + $1.6 M Wind Recon).

The wind resource development program includes detailed site-specific reconnaissance, 
preliminary design, final feasibility, and, contingent upon final feasibility determinations, 
is expected to reach around 30 rural Alaska communities representing on the order of 
15,000 rural residents.

In order to maximize the economic value o f wind resource development, the 
recommended program focuses on systematically reducing the uncertainty associated 
with the initial market value estimates. A review o f best practices in the inaustry suggest 
a program where construction funds are not committed until a final project feasibility 
assessment is made based upon detailed site specific reconnaissance and at least two to 
three years o f  detailed local wind data at the proposed site.17

Summary:

Investment': $6 million a year average over five years

Benefits Estimate: $30 - $40 million over 15 years

Benefit/Cost Ratio: 0.9 to 1.1

1.1.5 End-use heating & electricity
The review of end-use heating and electricity markets focused on rural households and 
schools as the two primary markets where the adoption of cost effective energy efficiency 
measures appeared to be relatively modest compared to the commercial sector.

15 S e e  F ig u re s  2 .2  a n d  2 .3 : W in d  R e s o u rc e  A s se s sm e n t P ro g ra m
16 P le a se  n o te  th a t K o tz e b u e  h a s  a  b e n e f i t /c o s t  ra tio  o f  0 .8 6  in  th e  m a rk e t re c o n n a is s a n c e  s tu d y  u n d e r  th e  
m e d iu m  w in d  p e n e tra t io n  case . A n  in v e s tm e n t in  a d d itio n a l re c o n n a is s a n c e  in  th e se  p o te n t i a l ly  a t t r a c t i v e  
c o m m u n itie s  is  ro u g h ly  e q u iv a le n t  to  b u y in g  an  o p tio n  o n  th e  p o te n tia l  th a t  th e  B /C  f o r  w in d  re so u rc e  
d e v e lo p m e n t in  th e se  c o m m u n itie s  w ill e x c e e d  o n e  a f te r  fu r th e r  re c o n n a is sa n c e .
11 S e c  N a t io n a l  W in d  C o o rd in a tin g  C o u n c il ,  W in d  E n e rg y  S e r ie s  N o . 4 , J a n u a ry  1997 .
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1.L5.1 Households
O f the roughly 30,000 rural Alaska households identified in the 2000 Census, it appears 
that nearly 25,000 of those households participated in the PCE program in FY00. The 
average rural household energy consumption is outlined below.
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Table 1: Typical Alaskan Household Energy Consumption

Rural Average Anchorage Fairbanks Juneau

Median 
Household 

Income (MHI)

$40,38018 $55,546 $40,577 $62,034

Annual Electric 
Consumption

5040 kWh 7782 kWh 9048 kWh 10,428 kWh

Average Price19 
(After PCE)

$0.20/kWh $0.095/kWh $0.089/kWh $0.102/kWl

Annual Amount $1080 $739 $805 $1064
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Space Heating 
Consumption

700 gallons per 
year

2100 CCF per 
year

1500 gallons 
per year

1000 gallons 
per year

Average Price $2.00 per 
gallon20

$0.40 pe $0.75 per 
gallon

$0.79 per 
gallon

Annual Amount $1400 $89021 $1125 $790
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S o u rc e s : P C E  A n n u a l  R e p o r ts ,  N a tu ra l  G a s  F e a s ib il i ty  S tu d ie s , C B J , M A F A  e s t im a te s

18 T h e  w e ig h te d  a v e ra g e  ru ra l  A la sk a  m e d ia n  h o u se h o ld  in c o m e  b a s e d  o n  c e n s u s  d a ta  re p o rte d  in  199 7  is 
$ 4 0 ,3 8 0 , sp a n n in g  th e  ra n g e  o f  o v e r  $ 5 6 ,0 0 0  in  b o th  th e  N o r th  S lo p e  a n d  B r is to l  B a y  to  u n d e r  $ 2 4 ,0 0 0  in  
W a d e  H a m p to n .
19 R u ra l A v e ra g e  b a se d  o n  A n n u a l  P C E  S ta tis t ic s  (F Y 2 0 0 0 ) . U rb a n  f ig u re s  b a s e d  u p o n  C o o p e ra tiv e  
E x te n s io n  S e rv ic e  c o n s u m e r  e x p e n d itu re  s u rv e y  (2 0 0 0 ).
20 B e th e l $ 2 .0 4  p e r  g a llo n , M a rc h  2 0 0 0  C o o p e ra t iv e  E x te n s io n  S e rv ic e  S u rv e y ; M A F A  E s tim a te d  w e ig h te d  
a v e ra g e  o f  W e a th e r iz a tio n  R u ra l  F u e l  P r ic e  S u rv e y  (2 0 0 0 ) p lu s  ru ra l c o m m u n itie s  n o t  c o v e re d  b y  su rv e y .
21 In c lu d e s  $ 4 .5 0  p e r  m o n th  c u s to m e r  c h a rg e
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In aggregate, rural Alaska households consume roughly:

Electricity 126,000,000 kWh/year $38.7 million/year

Less $ 16 million/year PCE

Net $22 million/year

Heating Fuel 17,500,000 gallons/year $35 million/year

Less $ 9 million/year LIHEAP 

Net $26 million/year

O f the total rural Alaska household consumption o f roughly 126,000,000 kWh a year, 
there appears to be on the order of 33% in potentia l savings due to end-use efficiency 
(including fuel switching).22

O f the total rural Alaska household consumption o f roughly 17,500,000 gallons a year, 
there appears to be on the order of 10% in potentia l savings due to end-use efficiency 
(including fuel switching).23

Some of that potential savings is being realized every year as households periodically 
replace existing inefficient lighting, appliances, fixtures and heaters with new, mostly 
more efficient ones.

The challenge is to develop programs that cost-effectively accelerate the replacement o f 
existing inefficient stuff with newer more efficient stuff without creating a net efficiency 
loss for the utility that may experience a short-term reduction in system efficiency due to 
decreased demand on generation systems sized for larger demand.

With that in mind, we conducted a small sample end-use survey of rural households, 
analyzed data from the AHFC weatherization program, and interviewed business people 
providing energy appliances and energy services to rural Alaska along with 
weatherization program employees and contractors. We examined numerous studies, 
reports and data from end-use programs, including a few in rural Alaska. In the end, the 
quantity and quality of rural end-use data remains limited, leaving significant uncertainty 
as to the potential net benefits o f several o f  the measures identified in the screening 
report.

22 E n g in e e r in g  c a lc u la tio n s  o f  a g g re g a te  h o u se h o ld  e le c tr ic a l  e n e rg y  u s e  c o u ld  im p ro v e  fro m  ro u g h ly  
6 .7 k W h /sq  f t /y e a r  to  a ro u n d  4 .5 k W h /sq  f t /y e a r  i f  ru ra l  h o u se h o ld s  a d o p te d  a n u m b e r  o f  th e  e n d -u se  e n e rg y  
e f f ic ie n c y  m e a su re s  id e n tif ie d  in  th e  s tu d y  -  in c lu d in g  s w itc h in g  fro m  e le c tr ic a l h o t  w a te r  h e a te r s  to  
e f f ic ie n t  o i l- f i re d  w a te r  h e a te rs .
23 E n g in e e r in g  c a lc u la tio n s  o f  a g g re g a te  h o u se h o ld  h e a t in g  e n e rg y  u se  c o u ld  im p ro v e  fro m  ro u g h ly  1.14 
g a llo n s  p e r  s q  fo o t p e r  y e a r  to  a ro u n d  1.0 g a llo n  p e r  sq  fo o t  p e r  y e a r  i f  ru ra l  h o u se h o ld s  s w itc h e d  to  h ig h  
e f f ic ie n c y  d ire c t  v e n t  h e a te rs  fo r  sp a c e  an d  w a te r  h e a tin g . N o te  th a t w h i le  th e  net e f fe c t  o f  s w itc h in g  fro m  
e le c tr ic  to  o i l- f i re d  h o t  w a te r  h e a te rs  is  p o s it iv e , the  in c re a s e  in  fu e l c o n su m p tio n  to  h e a t  h o t  w a te r  m a y  n o t 
b e  e n tire ly  o f f s e t  b y  th e  fu e l sa v in g  j d u e  to  m o re  e f f ic ie n t  s p a c e  h e a tin g . T h e  n e t  e f fe c t is d e p e n d e n t  u p o n  
h o u s in g  c h a ra c te r is tic s  a n d  w a te r  c o n su m p tio n  p a tte rn s .
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Nonetheless, the benefits o f new high efficiency lighting and electric water heater 
replacement programs appear to far outweigh the cost, including the potential for “free 
riders”, short-term declines in utility energy demand and efficiency, and market 
uncertainty.

In contrast, the benefit/cost ratios o f refrigerator replacement, new direct vent high 
efficiency heaters, and television are positive, but the uncertainty about the benefits o f  the 
program compared to existing market trends is significant. As a result, we recommend 
small pilot programs to better assess the benefits o f a specific program compared to 
market trends absent the new program.

Finally, the relative benefit/cost ratios o f  other incremental programs remains less 
attractive based on the limited data and analysis we have been able to conduct. As a 
result, we do not recommend any new programs in those areas at this time. We do not 
rule out the possibility that additional data and new analysis may find new or expanded 
initiatives that provide net economic benefits.

1.1.5.2 Schools
It appears that roughly 4.1 million square feet o f  school buildings existing in the PCE 
eligible communities in rural Alaska. Based on anecdotal evidence, the average electrical 
consumption is estimated at 12 kWh/square foot/year. Average heating fuel consumption 
is estimated at 1.2 gallons/square foot/year.

Thus, in aggregate, rural Alaska school buildings consume roughly:

Electricity 49,200,000 kWh/year $14.8 million/year

Heating Fuel 5,000,000 gallons/year $ 7.5 million/year

O f the total rural Alaska school facility consumption o f roughly 49,200,000 kWh a year, 
there appears to be on the order o f 50% in potentia l savings due to end-use efficiency.24

O f the total rural Alaska household consumption o f roughly 5,000,000 gallons a year, 
there appears to be on the order o f 50% in potentia l savings due to end-use efficiency.25

Some o f that potential savings is being realized every year as schools periodically replace 
existing inefficient lighting, appliances, fixtures and HVAC equipment with new, mostly 
more efficient ones.

Again, like the household market, the challenge is to develop programs that cost- 
effectively accelerate the replacement o f  existing inefficient stuff with newer more 
efficient stuff without creating a net efficiency loss for the utility that may experience a 
short-term reduction in system efficiency due to decreased demand on generation systems 
sized for larger demand.

24 B a s e d  o n  a n  a s se ssm e n t o f  C a n a d ia n  sc h o o ls  f ro m  th e  Y u k o n  T e r r i to r ie s  w h e re  b e s t  p ra c t ic e s  in d ic a te  
e le c tr ic a l  c o n su m p tio n  o n  th e  o rd e r  o f  6  k W h /s q u a re  fo o t /y e a r  a n d  h e a t in g  fu e l c o n s u m p tio n  o n  th e  o rd e r  
o f  0 .6  g a llo n s  p e r  sq u a re  fo o t p e r  y e a r . W h ile  th e re  m a y  b e  so m e  d i f f e re n c e s  b e tw e e n  u s a g e  p a tte rn s  a n d  
a c c e p ta b le  p e rfo rm a n c e  o f  sc h o o l h e a tin g  sy s te m s  in  th e  Y u k o n  c o m p a r e d  to  A la s k a ,  a n e c d o ta l e v id e n c e  
f ro m  c ro s s -b o rd e r  sp o rtin g  e v en ts  su g g e s ts  th e  d if fe re n c e s  to  b e  r e la t iv e ly  m in o r .
25 Ibid.
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Table 2: Summary of Eud-Use Energy Efficiency Technologies & Initiatives

Lighting 1 in 8 rural lights 
reported to be Compact 
Floresccnt Light (CFL) 
in rural sample.

Diffusion appears 
relatively slow in rural 
compared to urban areas 
where relatively
inexpensive CFLs are 
widely available at “box 
stores.”

Relative performance o f 
CFLs to other lights 
may restrain market 
penetration relative to 
analysis based on 
“energy economics” 
alone

Replacement o f
inefficient incandescent 
bulbs with more 
efficient CFLs can save 
on the order o f $25 per 
year per bulb

Incremental benefits are 
sufficient to overcome a 
high percentage o f free 
riders that may 
participate in the 
program.

..-vn-V  ' ■* * •■V ‘ • :V i'.. • i ’!'• ••r*

«>• ’ ’“'A iv'**"

Households = 0.8 

To 1.9 

Schools = 1.2 

To 2.4

■K.'" • ■ '-i

Recommend lighting 
education and light bulb 
replacement program for 
households (S350K per 
year) and schools 
(S500K per year).

School market has 
higher B/C due to scale 
efficiencies.
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Table 2: Summary of End-Use Energy Efficiency Technologies & Initiatives
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Refrigeratior Rural households 
sample averages 1.1 
refrigerators. Appliance 
standards and Energy 
Star program continue to 
improve efficiency o f 
new refrigerators.

Rate o f  new purchase 
and resale o f  older units 
is unknown.

Replacing an old 
refrigerator prior to the 
end o f its normal life 
may save on the order o f 
$100 a year

Providinj a credit 
toward the purchase of 
an Energy Star may 
provide savings on the 
order o f  $15 a year 
(difference between 
energy star and new 
refrigerator that meets 
appliance standards)

Replace old refrigerator 
with new Energy Star 
refrigerator = 0.9-1.1

provide credit toward 
new energy star 
refrigerator when 
household is looking Lo 
purchase new 
refrigerator = 2.0-2.4 

.

Recommend pilot 
program to ascertain the 
net economic benefits o f 
replacement and 
upgrade programs.

(S200K per year)

Freezers 59% o f rural household 
sample reports a 
separate freezer. 
Appliance standards and 
Energy Star program 
continue to improve 
efficiency o f new 
freezers.

The difference in energy 
efficiency between old 
freezers and new 
freezers is relatively 
modest -  may be on the 
order o f  $30 per year. 
Simple break-evens 
approach 18 years.

Freezer replacement 
programs did not 
achieve a benefit/cost 
ratio in excess o f 1.0

Incremental benefits 
beyond those provided 
by existing sappliance 
standards appear 
difficult to achieve. No 
new program 
recommended at this 
time.
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Table 2: Summary of End-Use Energy Efficiency Technologies & Initiatives
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Televisions Appliance standards and 
Energy Star program 
have relatively modest 
effect on this market.

Rate o f purchase o f new 
more units and 
resale/continued use o f 
older units is unknown.

Replacing existing sets 
with new Energy Star 
sets may save up to $37 
per year.

TV replacement 
program may achieve a 
benefit/cost o f  slightly 

over 1.0

Recommend small pilot 
program to assess 
whether free riders can 
be limited in order to 
achieve net program 
benefits. ($50K/year)

Propane Range (Oven + 
Cook Top)

Unknown Replacing electric range 
with propane range can 
yield significant energy 
efficiency savings 
depending upon kitchen 
cooking practices and 
building ability to 
handle increased 
moisture load 
(ventilation/vapor 
barrier issues). Energy 
savings benefits may be 
offset by decline in 
indoor air quality.

On the basis o f  direct 
energy savings, may be 
able to achieve benefit 
cost ratio on the order o f 

1.0

Better understanding o f 
indoor air quality 
implications may be 
warranted prior to 
recommendations to 
replace electric ranges 
with propane ranges

y
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Table 2: Summary of End-Use Energy Efficiency Technologies & Initiatives

VO.'ihWj-lxlft. >*

Direct Vent Oil-Fired 
Space Heaters

44% o f  rural sample 
households reported 
installation o f high
efficiency direct vent 
oil-fired space heaters. 
Vendors report brisk 
sales to rural Alaska.

Significant potential 
incremental benefits if 
free riders can be limited

Replacement o f  pot 
bumer/cook stove with 
high efficiency unit may 
save on the order o f 
$600-700 per year

Replacement o f typical 
central boiler with high 
efficiency unit may save 
on the order o f  $200 per 
year

Replacement o f  pot 
burners, cook stoves, 
and typical central 
boilers may achieve 
benefit/cost ratios o f 

between 1.1 -1 .3

Recommend pilot 
program to assess 
whether free riders can 
be limited and net 
positive benefits
achieved.

(S200K per year)
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Tabic 2: Summary of End-Use Energy Efficiency Technologies & Initiatives

Replace Electric Water 
Heaters with efficient 
Oil-Fired Water Heaters
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52% of rural sample 
households report /?of 
water heaters. 43% of 
households with water 
heater report electric hot 
water heaters. Vendors 
report relatively slow to 
sales o f efficient oil- 
fired hot water heaters

Replacing electric tank 
hot water heater with oil 
fired tank hot water 
heater may save on the 
order o f $700 per year 
for equivalent hot water 
output.

Risk o f  free riders 
appears relatively 
modest.

Replacement o f electric 
hot water heaters with 
oil fired hot water 
heaters may yield 
benefit/cost ratios in the 

range o f  3-5

Recommend electric hot 
water heater education 
and replacement
program.

($2 million per year)

Insulation/Weatherization Current program covers 
roughly 100-200 rural 
households per year

New housing stock 
continues to improve 
due to higher energy 
efficiency standards

Difficult to assess the 
incremental benefit o f a 
new program compared 
to existing programs

Increased funding o f  
existing program may 
yield net benefits 
depending upon
quantification o f  house 
life extension value

No new program 
recommended at this 
time.

MAFA/NEC Page 23 of 28 DRAFT: 31 December 2002



C:\D6 •l\BFUGLE~l\LOCALS-l\Tctnp\REPExccSuml231g.doc

T able 2: Sum m ary o f End-U se Energy Efficiency Technologies & Initiatives
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Water Conservation 
Devices

Unknown in rural 
Alaska. Evidence from 
program evaluations in 
lower 48 suggest a large 
number o f  water 
conservation devices are 
replaced due to 
customer dissatisfaction 
with performance

Undetermined Undetermined Given significant level 
o f investment into new 
water systems for rural 
Alaska, it may be 
prudent to conduct a 
small pilot study to 
ascertain whether low 
flow devices meet 
customer satisfaction 
criteria

Model Energy Code -  
Schools

Conversations with 
SOA DOE facilities 
staff suggest little 
activity is occurring due 
to lack o f funding

Significant potential to 
improve end-use energy 
efficiency in rural 
schools. ~ est practices 
in Yukon suggest energy 
savings on the order o f 
50% may be achievable.

Relatively low cost and 
high potential for energy 
savings in new facilities 
could yield benefit/cost 
ratio in excess o f 2

Recommend 
development o f a model 
energy code for rural 
schools

($ 100K.)

Model Energy Code -  
Housing

HUD Model Energy 
Code

Non-HUD homes

Unable to assess the 
incremental
improvements that a 
mode! code would 
provide over HUD 
energy codes
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Source: End-Use Efficiency Chapter
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2 Policy Assumptions
The recom mendations and supporting analysis o f the rural A laska energy plan are based 
on the following policy assumptions:

o The overall level o f  governm ent funding will be sufficient to cover recom mended 
investments that are likely to yield net economic benefits.

o Government funding is designed to complement, not displace, private sector 
capital.

o W ithout new government funding, many energy efficiency measures are currently 
being adopted in the m arketplace today and will continue to do so -  new 
programs are conceptually designed to cost-effectively accelerate the replacem ent 
o f  existing inefficient energy systems with new er more efficient energy systems.

o Supply side energy efficiency programs should be designed to accelerate market 
replacement o f  inefficient systems without creating a net efficiency loss due to a 
short-term reduction in system efficiency caused by decreased dem and on 
generation systems optim ally sized for larger demand.

o The economic analysis uses a 5% real discount rate and limits the time horizon to 
15 years.

o The point o f  view o f A laskan residents is adopted for the econom ic analysis.

o The distribution o f  econom ic benefits includes households, utilities, and the PCE 
program. It is assumed that the net economic benefits that are initially distributed 
to utilities and the PCE program will flow through to Alaskan residents.
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