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Outline
• Context: Heat Pumps (HP) as potential 

beneficial load growth 
• Current Kake situation:

• Load
• Generation
• Costs and complexities

• This study
• Caveats / future research



C'7$%&%&9,$).8,D,<%9<':,:.#'2

E



C'7$%&%&9,$).8,D,<%9<':,:.#'2

F



!11):#"&%#@+,G&7:'.2%&9,$).8,D,
$);':,.A':.9',7)2#HHH

I
JH#<'&,;<.#K



L);':,"&%6):0,:.#'2JHHK

M

JH0%9<#,5',#)),<%9<,6):,1)#'&#%.$,
<'.#,1"01,"2':2



N1'7%.$,:.#',6):,-/,"2'JK

O

P#%$%#@,5:'.>2,'A'&Q,.&8,&)&R-/,
7"2#)0':2,&)#,;):2',)66H

L);'2#,1)22%5$',-/,:.#',D,0.:9%&.$,
7)2#,)6,2':A%&9,-/,$).8H



S%&R;%&,:.#'2

T

U)&R-/,7"2#)0':2,1.@,$);':,:.#'2V

-/,:.#',0"2#,5',$);,'&)"9<,#),
:'8"7',-/,);&':2W,<'.#%&9,5%$$2H



N':A%&9,&';,$).8,;%#<,!"#!$$%&
X':)R6"'$,<@8:),<'$12,'A'&,0):'

YZ<@8:),.A.%$.5$',.6#':,2':A%&9,'*%2#%&9,&)&R-/,$).8



[.&@,;%&R;%&,:.#',7)05%&.#%)&2,
;%#<,'*7'22Z,<@8:)

\]Z<@8:),"2'8,6):,-/,)&$@,.6#':,2':A%&9,'*%2#%&9,&)&R-/,$).8



[)8'$'8,=.>','$'7#:%7,$).8

!"#$%&'"()*+,#-"(&.&/0/&
+-%%-"(&123&,45&64$5

^.2'8,)&,_]\YR_]_],8.#.,R /'.>,$).8,FMI,>S,%&,`.&,_]_]



=.>',9'&':.#%)&

! F,*,FI],>S,8%'2'$,9'&':.#):2
! Effective operational capacity of 720 kW

/$"2+
! I]],>S,-@8:),3a"&&">,(:''>4,R &';b



Kake cost situation

Marginal cost of diesel = 
17.7 cents per kWh (fuel)
+ 10.6 cents per kWh (nonfuel O&M)
= 28.3 cents per kWh total
This is the minimum rate for any new load,
-- absent further complexities
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Further complexities:

• Some HP load can be served by excess hydro
• Some HP load will pay full/regular non-HP rate
• Hence, an HP incentive rate for use greater 

than 500 kWh per month can be less than full 
marginal cost of diesel

• Also - IPEC has postage stamp rates for hydro 
and non-hydro communities!
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Caveats and Future work

• Split costs between HA and resident not 
accounted for (install/electricity)

• More experience will nail down some 
parameters
• true costs of HP installation/maintenance
• energy usage of HPs (back up heating?)
• coincident peak load of HPs?
• hydro availability and variability

• What about other communities?
• climate/costs/generation sources
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The End
Thank You
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