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Stttfa Table 5-1

XENAI-ANCHOKAGE TRANSFERS WITH EXISTING LINE

BASK

Economy Energy Transfer (GWh/yr)

Case 1

00

Case 2

Assumptions South ------> North North ------> South Transmission Logs (GHh/yr)

Fuel Load 1994 2002 2010 1994 2002 2C10 1994 2002 2010

Low Low 123.8 118.1 110.2 142.3 135.0 172.3 29.3 28.1 30.7
Middle 105.7 82.4 81.7 144.1 126.0 267.6 27.8 24.2 36.7
High 93.5 85.3 82.8 131.6 123.1 287.4 25.6 24.2 38.6

Middle Low 115.6 118.0 110.1 1.42.3 156 0 172.3 28.6 30.0 30.7
Middle 98.6 82.2 81.3 144.1 139.2 225.2 27.2 25.3 32.9
High 81.6 84.6 82.4 132.5 133.8 215.8 24.7 25.0 32.2

High Low 115.6 117.7 110.0 160.7 156.0 172.3 30.2 30.0 30.7
Middle 98.6 81.4 81.2 - 172.8 139.1 225.2 29.8 25.2 32.9
High 81.6 82.0 02.1 151.1 133.8 216.6 26.3 24.8 32.2

Low Low 128.7 123.0 115.1 148.4 141.1 178.4 31.3 30.1 32.7
Middle 110.6 87.3 86.6 150.2 132.1 273.7 29.8 26.2 38.7
High 98.4 90.2 87.7 137.7 129.2 293.5 27.6 26.2 40.6

Middle Low 120.5 122.9 115.0 148.4 162.1 178.4 30.6 32.0 32.7
Mic' ' le 103.5 87.1 86.2 150.2 145.3 231.3 29.2 27.3 34.9
Hig.i 86.5 89.5 87.3 138.6 139.9 221.9 26.7 27.0 34.2

High Low 120.5 122.6 114.9 166.8 162.1 178.4 32.2 32.0 32.7
Middle 103.5 86.3 86.1 178.9 145.2 231.3 31.8 27.2 34.9
High 86.5 86.9 87.0 157.2 139.9 222.7 28.3 26.8 34.2

Table includes hydrothermal coordination adjustment.
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5.5 NEW KENAI-ANCHORAGE LINE: ECONOMY ENERGY TRANSFER AND 
TRANSMISSION LOSS BENEFITS

5.5.1 Increased Kenai-Anchorage Transfers

The change in transfer levels due to the new Kenai-Archorage line is shown in 
Table 5-2. Including the transfers for limiting part-load operation of thermal units, on 
average, transfer levels in 1994 from Kenai to Anchorage increase by about 113 GWh 
per year due to the new line. Transfers from Anchorage to Kenai in 1994 increase on 
average by about 147 GWh per yen . Transfer losses decrease slightly with the new 
line.

5.5.2 Benefits of Increased Kenai-Anchorage Transfers

The annual savings associated with these increased transfers and reduced 
transmission losses are shown in Table 5-3. The annual average net savingB vary 
between $2.0 and $2.9 million per year between 1994 and 2010. Over TO percent of 
the benefits can be attributed to increased hydro-thermal coordination. Ti ers are small 
negative benefits associated with the change in transfer losses and a decrease in the 
gas royalty, however, the economy transfer benefits strongly outweigh the small losses.

The present value of these savings, discounted back to 1994 at a real rate of
4.5 percent, is shown in Table 5-4. The present value of these benefit categories 
average $43.4 million. As shown, the results for Case 1 and Case 2 do not differ 
significantly.

K1M£«
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CHANGE IN KENAI-ANCHORAGE TRANSFERS DUE TO THE NEW LINE

Table 5-2

Scenario

Case #1

Case #2

Change in Economy Energy Transfer (GWh/yr)

Assumptions South  > North

Fuel Load 1994 2002 2010

Low XJW 117.0 115.2 113.8
Middle 113.7 110.6 109.8
High 111.3 111.9 109.7

Middle Low 114.9 115.3 114.1
Middle 112.6 110.8 111.6
High 110.4 112.6 114.8

High Low 114.9 115.2 114.0
Middle 112.6 110.8 110.8
High 110.4 112.7 112.6

Low I>OW 112.1 110.3 108.9
Middle 108.8 105.7 104.9
High 106.4 107.0 104.8

Middle Low 110.0 110.4 109.2
Middle 107.7 105.9 106.7
High 105.5 107.7 109.9

High Low 110.0 110.3 109.1
Middle 107.7 105.9 105.9
High 105.5 107.8 107.7

------------------------------------  Change in
North ------ > South Transmission Loss (GWh/yr)

1994 2002 2010 1994 2002 2010

125.1 128.0 106.2 -2 .4 -1 .8 -4 .1
153.6 201.3 101.5 -0 .6 3.2 -7 .7
142.9 226.8 143.0 -0 .0 4.3 -6 .9
125.1 107.0 106.2 -2 .2 -3.6 -4 .1
167.5 188.1 143.8 0.2 2.0 -3 .8
191.9 230.5 214.6 2.5 4.0 -0 .3
106.7 107.0 106.2 -3 .8 -3 .6 -4 .1
138.8 188.2 143.8 -2 .3 2.1 -3 .8
173.3 230.5 213.8 0.9 4.2 -0 .4
119.0 121.9 100.1 -4 .4 -3 .8 -6 .1
147.5 195.2 95.4 - 2 .6 1.2 - 9 .7
136.8 220.7 136.9 - 2 .0 2.3 - 8 .9
119.0 100.9 100.1 -4 .2 -5 .6 -6 .1
161.4 182.0 137.7 -1 .8 0.0 -5 .8
185.8 224.4 208.5 0.5 2.0 -2 .3
100.6 100.9 100.1 -5 .8 -5 .6 -6 .1
132.7 182.1 137.7 -4 .3 0.1 -5 .8
167.2 224.4 207.7 -1 .1 2.2 -2 .4

Table includes hydrothermal coordination adjustemnt.



ANNUAL TRANSFER BENEFITS DUE TO THE NEW KENAI-ANCHORAGE LINE

Table 5*3

Increased Economy Reduced Net

Case #1

Case 12

Assumptions Energy Transfer <M$/Yr) Transmission Loss <M$/Yr) Transfer Benef its (M$/Yr)

Fuel Load 1994 2002 2010 1994 2002 2010 1994 2002 2010

Lov Low 1.6 1.0 1.9 0.0 0.0 0.1 1.6 1.8 1 .9
Middle 1.6 1.8 1.9 0.0 -0 .1 0.2 1.6 1.8 2.1
High 1.5 1.8 2.0 0.0 -0 .1 0.1 1.5 1.8 2.2

Middle Low 2.0 2.3 2 .7 0.0 0.1 0.1 2.0 2.4 2.8
Middle 2.1 2.5 2 .9 -0 .0 -0 .0 0.1 2.1 2.5 3.0
High 2.1 2 .5 3.0 -0 .1 -0 .1 -0 .0 2.0 2.4 3.0

High Low 2.2 2.8 3 .6 0.1 0.1 0.1 2 .3 2.9 3.7
Middle 2.4 3.1 3.8 0.0 -0 .1 0.1 2.4 3.0 3.9
High 2.4 3.1 3.9 -0 .0 -0 .1 0.0 2.4 2 .9 3.9

Low Low 1.5 1.8 1.8 0.0 0.0 0.1 1.6 1.8 1.9
Middle 1.6 1.8 1.9 0.0 -0 .0 0.2 1.6 1.8 2.1
High 1.5 1.8 2.0 0.0 - 0 .1 0.2 1.5 1.7 2.2

Middle Low 2.0 2.3 2 .7 0.1 0.1 0.1 2.0 2.4 2.8
Middle 2.1 2.4 2 .8 0.0 -0 .0 0.2 2.1 2.4 3.0
High 2.0 2 .5 3.0 -0 .0 -0 .1 0.0 2.0 2.4 3.0

High Low 2.2 2.8 3 .5 0.1 0.1 0.2 2.3 2 .9 3.6
Middle 2.3 3.0 3.7 0.1 -0 .0 0.2 2.4 3.0 3.9
High 2.3 3.0 3.8 0.0 -0 .1 0.1 2.4 2 .9 3.9

1. A l l  values are in  1990 m i l l ion  do l lars .
2. P os i t ive  reduced transmission lo s se s  are savings .
3. Net Transfer B en ef i t s  -  Increased Economy Energy Transfer

+ Reduced Transmission Loss
4. Table includes hydrothermal coordination adjustemnt.
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n Table 5-4

PRESENT VALUE OF TRANSFER BENEFITS DUE TO NEW KENAI-ANCHORAGE LINE

Assumptions
Increased 
Economy Reduced IncreasedNet

Scenario Fuel

Case #1 Low

Middle

High

9* Case #2 Low

Middle

High

Load
Energy
Transfer

Trans.
Losses

Gas
Royalty

Transfer
Benef it s

Low 35.0 -2 .1 -3 .1 29.0
Middle 35.7 -1 .1 -3 .4 31.2
High 36.9 -1 .3 - 3 .2 32.5
Low 48.9 -2 .9 - 4 .0 42.0
Middle 51.7 -2 .9 - 4 .6 44.3
High 53.9 -4 .5 - 4 .5 44.9
Low 61.8 -3 .6 - 5 . 3 52.9
Middle 65.4' -3 .5 - 5 .7 56.3
High 68.0 -5 .5 -6 .9 55.6
Low 35.2 -2 .1 -3 .1 30.0
Middle 35.9 -1 .1 -3 .4 31.5
High 37.2 -1 .3 - 3 .2 32.7
Low 49.3 -2 .9 -4 .1 42.3
Middla .52 .1 -3 .0 - 4 .6 44.6
High 54.3 -4 .5 -4 .5 45.2
Low 62.3 -3 .7 - 5 . 3 53.3
Middle 65.9 -3 .6 -5 .7 56.7
High 68.5 5.6 -6 .9 56.0

tfotes:

1. All  values are in 1990 m il l ion  d o l la rs  (present
value for 1994 through 2033 discounted at 4 .5  %/yr)

2. Increased economy transfer  and reduced transmission
lo s se s  include hydrothermal coordination adjustment.
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5.6 ECONOMY ENERGY TRANSFERS BETWEEN ANCHORAGE AND
FAIRBANKS WITH EXISTING LINE

The system simulation indicates that nearly all transfers between Anchorage and 
Fairbanks flow from the south to the north. Hie coet differential between oil and gas 
reflected in the fuel price forecasts is the motivation for transfers between the two 
areas.

Fairbanks relies first upon its existing coal-fired capacity. In the absence of an 
intertie, Fairbanks would next rely upon existing oil-fired capacity. The availability of 
gas-fired capacity in Anchorage, combined with the price advantage of Cook Inlet gas 
with respect to oil, creates an opportunity for economy energy transfer savings. For 
example, the North Pole oil-fired combustion turbines in Fairbanks have a full-load 
heat rate of approximately 10,900 Btu/kWh. The gas-fired combustion turbines #3 and 
#5 at Beluga are somewhat less efficient at full load, with a heat rate of 12,691 
Btu/kWh.

Based on the fuel oil and natural gas price forecasts adopted for 1994 in the low 
case and ignoring variable O&M costs (which are similar for these unito), a variable 
generation cost of $33.47 per MWh is computed for the North Pole units compared with 
$18.05 per MWh for the Beluga units. Even after adding 15 percent transmission 
losses, the Beluga units would be 57 percent less expensive. In 1990, the estimated 
price differential between Fairbanks #4 fuel oil and Cook Inlet wellhead (Chugach) gas 
is $1.36, $1.95, and $2.26 per MBtu for the low, middle, and high fuel forecasts 
respectively (i.e., it is higher for the higher-priced scenarios). In addition, as time goes 
on, the differential within each forecast also increases to $2.09, $3.02, and $3.97 per 
MBtu for the three fuel forecast scenarios in 2010.

Table 5-5 shows the estimated transfer levels from Anchorage to Fairbanks over 
the existing line in the absence of any upgrade. These results are based on the 
transfers indicated by the Over/Under production simulation, net of adjustments 
calculated due to the North Pole constraint.' In the expected case in 1994, transfers 
from Anchorage to Fairbanks are estimated at about 471 GWh per year,10 declining to 
about 418 GWh by 2010. Transmission losses associated with these transfers range 
from 74 to 57 GWh per year, averaging around 15 percent of transfers.

9. Again, th« North Pol* constraint reduce* th* l*v«] of transfer* that would otherwise be expected, 
because intertie purchase* must be reduced substantially whenever a North Pol* unit is started up.

10. Th* existing Anchorage-Fairbanks lin* has a transfer limit of 675 GWh p*r y*ar (based on 77 MW x 
8760 houre per year).

siset*
5-13



r •

Bf
ANCHORAGE-FAIRBANKS TRANSFERS WITH EXISTING LINE

Table 5*5

BASE

Economy Energy Transfer (GWh/yr)

Case 1

VMin­

c ase  2

Assumptions South North North ------> South Transmission Loss (GWh/yr)

Fuel Load 1994 2002 2010 1994 2002 2010 1994 2002 2010

Low Low 502.3 42B.0 374.7 0.0 0.0 0.0 75.5 54.2 42.5
Middle 509.5 406.4 421.7 0.0 0.0 0.0 77.9 50.7 55.7
High 510.1 416.7 493.3 0.0 0.0 0.0 78.2 52.5 75.6

Middle Low 451.3 477.5 469.1 0.0 0.0 0.0 71.5 78.6 72.8
Middle 443.6 475.8 444.3 0.0 0.0 0.0 69.6 76.9 63.7
High 475.3 505.6 467.7 0.0 0.0 0.0 77.2 82.9 68.2

High Low 442.0 445.5 354.3 0.0 0.0 0.0 70.1 70.9 45.3
Middle 433.1 394.8 343.4 0.0 0.0 o.o 68.1 57.9 39.8
High 471,1 416,8 392.1 0.0 0.0 0.0 76.6 61.6 50.1

Low Low 502.3 428.0 374.7 0.0 0.0 0.0 75.5 54.2 42.5
Middle 509.5 406.4 421.7 0.0 0.0 0.0 77.9 50.7 55.7
High 510.1 416.7 493.3 0.0 0.0 0.0 78.2 52.5 75.6

Middle Low 451.3 477.5 469.1 0.0 0.0 0.0 71.5 78.6 72.8
Middle 443.6 475.8 444.3 0.P 0.0 0.0 69.6 76.9 63.7
High 475.3 505.6 467.7 0. 0.0 0.0 77.2 82.9 68.2

High Low 442.0 445.5 354.3 0,. 0.0 0.0 70.1 70.9 45.3
Middle 433.1 394.8 343.4 0.0 0.0 0.0 68.1 57.9 39.8
High 47* .1 416.7 392.1 0.0 0.0 0.0 76.6 61.6 50.1

Table includes North Pole adjustment.
§
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5.7 AF100 LIM ITED UPGRADE OF ANCHORAGE-FAIRBANKS LINE:
ECONOMY ENERGY AND TRANSMISSION LOSS BENEFITS.
As described in Section 2, the AF100 limited upgrade consists of the addition of 

electrical equipment, primarily series capacitors and SVS, to allow a higher level of 
transfer over the existing line. Presently, the line is limited to 77 MW input at the 
Anchorage end. Assuming the existing Healy coal plant is operating, which is usually 
the case, approximately 62 MW can be received in Fairbanks. The limited upgrade 
would allow 110 MW to be input at the Anchorage end with approximately 84 MW 
received on the Fairbanks end.

5.7.1 Increased Anchorage-Fairbanks Transfers

Transfers without the limited upgrade are described in Section 5.6 and presented 
in Table 5-5. The change in transfer levels due to the limited upgrade of the 
Anchorage-Fairbanks intertie is shown in Table 5-6. On average, transfers from 
Anchorage to Fairbanks due to the AFI00 are projected to increase by about 67 GWh 
per year in 1994 and by 106 GWh per year in 2010. Although the upgrade permits a 
higher level of transfers, it also results in higher transfer losses; transfer losses 
increase by about 22 GWh per year in 1994 and by 35 GWh per year in 2010.

5=7.2 Benefits o f Increased Anchorage-Fairbanks Transfers

As shown in Table 5-7, the value of the increased Anchorage-Fairbanks transfers 
ranges from an average of nearly $1.0 million per year in 1994 to $2.8 million per year 
in 2010. The negative benefits associated with "reduced transmission losses" are netted 
out against the value of the increased transfers.

The present value of these savings discounted to 1994 at 4.5 percent is shown in 
Table 5-8. The benefit of the change in transmission losses is a loss of $15.4 million, 
which is strongly outweighed by the benefits of increased economy energy transfers (an 
average benefit of $42.7 million), primarily due to the removal of the North Pole 
constraint The present value of the average net benefits in these categories is 
$31.8 million.

Kim*
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Table 5-6

Scenario

Case #1

Case #2

CHANGE IN ANCHORAGE-FAIRBANKS TRANSFERS
DUE TO THE LIMITED UPGRADE OF THE AF LINE TO 100 MW

Change in  Economy Energy Transfer (GWh/yr)

Assumptions South ----------> North North ----------> South
Change in  

Transmission Loss (GWh/yr)

Fuel Load 1994 2002 2010 1994 2002 2010 1994 2002 2010

L o m Low 160.9 144.9 163.1 0.0 0.0 0.0 52.3 46.4 57.8
Middle 146.8 137.8 106.1 0.0 0.0 0.0 47.7 44.1 34.7
High 146.4 167.3 93.9 0.0 0.0 0.0 46.9 54.1 31.0

Middle Low 23.0 18.7 73.7 0.0 0 .0 0.0 7.4 6.1 24.0
Middle 23.9 35.0 94.8 0.0 0.0 0.0 7.7 1 1 . 2 30.7
High 25.4 56.9 151.8 0.0 0.0 0.0 8.2 18.3 49.1

High Low 23.0 15.3 62.3 0.0 0.0 0.0 7.4 4 .9 20.3
Middle 23.9 28.8 83.9 0.0 0 .0 0.0 7 .7 9.2 27.2
High 25.4 45.8 127.0 0.0 0.0 0.0 8.2 15.0 41.1

Low Low 160.9 144.9 163.1 0.0 0.0 0.0 52.3 46.4 57.8
Middle 146.8 137.0 106.1 0.0 0.0 0.0 47.7 44.1 34.7
High 146.4 167.3 93.9 0.0 0.0 0.0 46.9 54.1 31.0

Middle Low 23.0 18.7 73.7 0.0 0.0 0.0 7.4 6.1 24.0
Middle 23.9 35.0 94.8 0.0 0.0 0.0 7.7 11.2 30.7
High 25.4 56.9 151.8 0.0 0.0 0.0 8.2 18.3 49.1

High Low 23.0 15.3 62.3 0.0 0 .0 0.0 7.4 4 .9 20.3
Middle 23.9 28.8 83.9 0.0 0.0 0.1) 7.7 9 .2 27.2
High 25.4 45.8 127.0 0.0 0.0 0.0 8.2 15.0 41.1

Table includes North Pole adjustment.
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Table 5-7

ANNUAL TRANSFER BENEFITS DUE TO THE
LIMITED UPGRADE OF THE AF LINE TO 100 MW

Assumptions
Increased Economy 

Energy Transfer (MS/Yr)
Reduced 

Transmission Loss (M$/Yr) Transfer
Net

Benef its (M$/Yr)

Scenario Fuel Load 1994 2002 2010 1994 2002 2010 1994 2002 2010

Case 11 Low Low 2.1 2.6 3.0 -0 .8 - 0 . 9 -1 .2 1.2 1.8 1.9
Middle 1.9 2.5 2.0 -0 .8 - 0 .8 -0 .7 1.1 1.7 1.2
High 1.9 2.8 1.4 -0 .7 - 1 .0 -0 .7 1.1 1.8 0.8

Middle Low 0.4 0.4 2.0 - 0 .2 - 0 .2 -0 .7 0.3 0.2 1.3
Middle 0.5 0.8 2.6 -0 .2 - 0 . 3 -0 .9 0.3 0.5 1.7
High 0.5 1.2 3.9 -0 .2 - 0 . 5 -1 .5 0.3 0.7 2.5

High Low 0.5 0.4 2.4 -0 .2 - 0 .2 -0 .0 0.3 0.3 1.6
Middle 0.5 0.9 3.3 -0 .2 - 0 . 3 -1 .1 0.3 0.6 2.2
High 0.5 1.4 4.9 - 0 .2 - 0 .5 -1 .7 0.3 0.9 3.2

Case #2 Low Low 2.1 2,6 3.0 -0 ,8 - 0 . 9 -1 .2 1.2 1.8 1.9
Middle 1.9 2.5 2.0 - 0 .8 -0 .8 -0 .7 1.1 1.7 1.2
High 1.9 2.8 1.4 -0 .7 -1 .0 -0 .7 1.1 1.8 0.8

Middle Low 0.4 0.4 2.0 -0 .2 -0 .2 -0 .7 0.3 0.2 1.3
Middle 0.5 0.8 2.6 -0 .2 - 0 . 3 -0 .9 0.3 0.5 1.7
High 0.5 1.2 3.9 -0 .2 - 0 . 5 - 1 .5 0.3 0.7 2 .5

High Low 0.5 0.4 2.4 -0 .2 - 0 . 2 -0 .8 0.3 0.3 1.6
Middle 0.5 0.9 3.3 -0 .2 - 0 . 3 -1 .1 0.3 0.6 2 .2
High 0.5 1.4 4.9 - 0 .2 - 0 . 5 -1 .7 0.3 0.9 3.2

1. A l l  values are in  1990 m i l l ion  d o l la r s .
2. P o s i t iv e  reduced transmission lo s se s  are savings.
3. Net Transfer B en ef i ts  ■ Increased Economy Energy Transfer

4- Reduced Transmission Loss
4. Table includes North Pole adjustment.
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Table 5-8

PRESENT VALUE OF TRANSFER BENEFITS DUE TO
THE LIMITED UPGRADE OF AF LINE TO 100 MW

Assumptions
Increased
Economy Reduced IncreasedNet

Fuel Load
- Energy 

Transfer
Trans. 
Losses

Ga3
Royalty

Transfer
Benefits

Low Low 55.0 -20 .2 6.1 40.9
Middle 44.6 -16 .4 5.3 33.5
High 40.5 -16 .8 5.6 29.3

Middle Low 25.4 -9 .1 2 .5 18.8
Middle 33.6. -12 .0 3.3 25.0
High 51.1 -19.1 5.2 37.2

High Low 30.9 -10 .3 2.9 23.4
Middle 41.6 -14 .0 3.9 31.5
High 61.8 -21 .1 5.9 46.6

Low Low 55.0 -20 .2 6.1 40.9
Middle 44.6 -16.4 5.3 33.5
High 40.5 -16.8 5.6 29.3

Middle Low 25.4 -9 .1 2.5 18.8
Middle 33.6 -12 .0 3.3 25.0
High 51.1 -19.1 5.2 37.2

High Low 30.9 -10 .3 2.9 23.4
Middle 41.6 -14 .0 3.9 31.5
High 61.8 -21.1 5.9 46.6

'ase #1

Case £2

Notes:

1. All  values are in 1990 m i l l ion  do l lars  (present
value for 1994 theough 2043 discounted at 4 .5  %/yr)

2. Increased economy transfer  and reduced transmission
lo s se s  include North Pole adjustment.
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5.8 AF138 INTERTIE: ECONOMY ENERGY AND TRANSMISSION LOSS
BENEFITS

As described in Section 2, the AF138 option consists of the limited upgrade of 
the Anchorage-Fairbanks line to 100 MW and a new 138 KV intertie from Healy to Ft. 
Wainwright. With the existing line, 77 MW car? be input in Anchorage and 62 MW 
received in Fairbanks. With the AF138 option, 120 MW can be input in Anchorage and 
99 MW received in Fairbanks.

5.8.1 Increased Anchorage-Fairbanks Transfers

The change in transfer levels due to the new Anchorage-Faribanks 138 KV line 
is shown in Table 5-9. The average increase in transfer levels from Anchorage to 
Fairbanks due to the new intertie is on average 122 GWh per year in 1994 and 
186 GWh per year in 2010. The transfer losses increase by an average 2 GWh in 1994 
and by 23 GWh in 2010. These increases are a direct result of the increase in 
transfers across the lines.

5.8.2 Benefits of Increased Anchorage-Fairbanks Transfers

The annual savings associated with the increased Anchorage-Fairbanks transfers 
and reduced transmission losses are shown in Table 5-10. The expected annual net 
savings (adju' d for transfer losses) rise from $2.0 million in 1994 to $4.3 million in 
2010.

The present value of these savings discounted to 1994 at 4.5 percent is shown in 
Table 5-11. The present value of the average net benefits is $76.9 million. The 
benefits due to economy energy savings are $76.2 million; and the benefits due to 
increased gas royalty are $7.7 million. These benefits are offset by a loss of $7.0 
million from increased transmission losses.

Approximately half of the total benefits can be traced to the removal of the 
North Pole constraint. In other words, the analysis indicates that the inability to 
provide small economical increments of power in Fairbanks, when needed at times of 
full intertie loading, is very costly.

El (Ml
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CHANGE IN  ANCHORAGE-FAIRBANKS TRANSFERS DUE TO  
A SECOND HEALY-FAIRBANKS 138 KV LINE

Table 5-9

Assumptions

Scenario Fuel

Case l l  Low

Middle

High

Case 12 Low

Middle

High

Change in Economy Energy Transfer (GWh/yr)

South ------> North North ------ > Scuth
Change in  

Transmission Loss (GWh/yr)

Load 1994 2002 2010 1994 2002 2010 1994 2002 2010

Low 222.3 229.5 259.7 0 .0 0.0 0.0 26.6 33.1 39.7
Hiddle 206.5 199.7 228.9 0 .0 0.0 0.0 22.3 27.1 30.2
High 230.0 232.5 218.0 0 .0 0.0 0.0 29.3 37.2 24.2
Low 137.6 20.5 102.4 0 .0 0.0 0.0 1.0 -21. 1.5
Middle 124.9 39.1 146.9 0.0 0.0 0.0 - 0 .6 -17 .0 11.6
High 79.1 102.6 218.5 0.0 0.0 0.0 -1 1 .3 -1 .1 26.0
Low 32.1 37.3 156.0 0.0 0.0 0.0 -16 .1 -17.1 13.2
Middle 32.0 90.3 176.3 0.0 0.0 0.0 -1 5 .6 -4 .0 20.7
High 25.0 111.7 170.9 0.0 0.0 0.0 -20 .0 0.2 19.5
Low 222.3 229.5 277.9 0 .0 0.0 0.0 26.6 33.1 45.5
Middle 206.5 199.7 245.1 0.0 0.0 0.0 22.3 27.1 35.4
High 238.0 250.0 227.6 0.0 0.0 0.0 29.3 42.8 r*7.3
Low 137.8 20.6 103.1 0.0 0.0 0.0 1.0 -21 .7 1.7
Middle 124.9 39.2 148.0 0.0 0.0 0.0 -0 .6 -17 .0 12.0
High 79.2 103.3 218.8 0 .0 0.0 0.0 -1 1 .2 -0 .9 26.9
Low 32.1 37.3 156.7 0 .0 0.0 0.0 -16 .1 -17.1 13.4
Middle 32.0 90.3 177.4 0.0 0.0 0.0 -1 5 .6 - 4 .0 21.1
High 25.8 112.4 171.2 0.0 0.0 0.0 -1 9 .9 0.5 19.6

Table includes North Pole adjustment.
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ANNUAL TRANSFER BENEFITS DUE TO 
A SECOND HEALY-FAIRBANKS 138 KV LINE

Table 5-10

9*to

Assumptions
Increased Economy 

Energy Transfer (MS/Yr)
Reduced 

Transmission Loss (MS/Yr) Transfer
Net

Benef its "u>*-s.
t/VZ

Scenario Fuel Load 1994 2002 2010 1994 2002 2010 1994 2002 2010

Case i l  Low Low 3.3 3.0 4 .6 - 0 . 5 -0 .6 - 0 . 8 2.8 3.2 3.8
Middle 3.0 3.6 4.3 -0 .4 - 0 .5 -0 .7 2.6 3.1 3.7
High 3.1 4.3 4.6 - 0 .5 -0 .7 - 0 .5 2.6 3.6 4.1

Middle Low 1.6 1.1 3.3 - 0 .0 0.5 -0 .1 1.6 1.6 3.2
Middle 1.6 1.6 4.4 0.0 0.4 -0 .4 1.6 1.9 4.0
High 1.4 2.5 6.0 0.2 -0 .0 - 0 .9 1.6 2.5 5.1

High Low 1.3 1.4 4.2 0.3 0.4 - 0 .6 1.6 1.8 3.6
Middle 1.3 2.1 5.7 0.3 0.0 -0 .9 1 .6 2.1 4.8
High 1.3' 2.8 7.1 0.4 -0 .1 -0 .5 1.7 2.7 6.2

Case f2 Low Low 3.3 3.9 5.0 - 0 . 5 -0 .6 -1 .0 2.8 3,2 4,1
Middle 1 . 0 3.6 4.7 -0 .4 -0 .5 -0 .8 2 .6 3.1 3.9
High 3.1 4.6 4.8 - 0 .5 -0 .0 -0 .6 2 .6 3.8 4.2

Middle Low 1.6 1.1 3 .3 - 0 .0 0.5 -0 .1 1.6 1.6 3.2
Hiddle 1.6 1.6 4.5 0 .0 0.4 - 0 .5 1.6 1.9 4.0
High 1.4 2.5 6.0 0 .2 -0 .0 -0 .9 1.6 2.5 5.1

High Low 1.3 1.4 4.2 0 .3 0.4 -0 .6 1.6 1.8 3.6
Middle 1.3 2.1 5.7 0.3 0.0 -0 .9 1.6 2.1 4.8
High 1.3 2.0 7.1 0.4 -0 .1 -0 .9 1.7 2.7 6.2

1. M l  values are in  1S90 m i l l io n  d o l la rs .
2. P o s i t i v e  reduced transmission lo s se s  are savings .
3. Net Transfer Benef i ts  ■ Increased Economy Energy Transfer

+ Reduced Transmission Loss
4. Table includes North Pole adjustment.

?
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PRESENT VALUE OF TRANSFER BENEFITS DUE TO  
A SECOND HEALY-FAIRBANKS 138 KV L INE

Table 5-11

Increased
Assumptions Economy Reduced IncreasedNet

------------ -------------- Energy Trans. Gas Transfer
Scenario Fuel Load Transfer Losses Royalty Benef it s

Case #1 Low Low 84.9 -14 .5 10.0 80.3
Middle 82.7 -13 .5 9 .9 79.1
High 87.8 -11 .9 9.9 85.8

Middle Low 47 .6 2 .5 3.7 53.7
Middle 61.7 -1 .9 5.3 65.1
High 83.8 -7 .7 7.8 83.8

High Low 57.7 -1 .2 6.3 62.7
Middle 76.1 -5 .6 7.7 78.1
High 97.1 -6 .7 8.6 99.0

Case #2 Low Low 88.9 -15.8 10.3 83.4
Middle 87.1 -15 .0 10.4 82.5
High 90.7 -13 .0 10.2 88.0

Middle Low 47.7 2.4 3.7 53.8
Middle 61.9 -2 .0 5.3 65.2
High 84.0 -7 .8 7.8 83.9

High Low 57.8 -1 .3 6.3 62.8
Middle 76.4 -5 .8 7.7 78.3
High 97.2 -6 .8 8.6 99.0

Notes:

1. All  values are in  1990 m i l l io n  do l lars  (present
value for 1994 through 2043 discounted at 4 .5  %/yr)

2. Increased economy transfer  and reduced transmission
lo s s e s  include North Pole adjustment.
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S e c tio n  6 
B E N E F IT S  O F  IN C R E A S E D  C A PA C ITY  SH A R IN G

6.1 OVERVIEW

A new/upgraded intertie could allow two or more area* to share and/or increase 
sharing generation capacity. As a result, future investment in generation capacity 
could be deferred or avoided. This section describes the benefits of increased capacity 
sharing due to the proposed Kenai-Anchorage new intertie (KA138), the limited upgrade 
of the Anchorage-Fairbanks intertie (AF100), and the new Healy-Fairbanks intertie 
(AF138).

We start by presenting background concepts and graphical aids to introduce 
capacity-sharing benefits. This is followed by presentation of the Railbelt capacity 
surplus (expected mainly in Kenai and Fairbanks) and the Railbelt capacity shortage 
without new/upgraded interties (expected mainly in Anchorage). We then present the 
reduced Railbelt capacity shortage due to new/upgraded interties, dividing the 
reductions in shortage into deferral and avoidance categories. The total benefits of 
reduced Railbelt capacity shortage (i.e., benefits of capacity sharing) vary between $13.4 
and $35.7 million for the KA138, $7.6 and $9.9 million for the AF100, and $16.3 and 
$18.2 million for the AF138.

6.2 CAPACITY SHARING BENEFITS

Two types of capacity-sharing benefits due to new/upgraded interties are 
discussed in detail in this section: capacity deferral and capacity avoidance. Although 
there may be other possible benefits (see Section 6.10), these two types appear to be 
the most important and the most readily quantified.

A new or upgraded intertie between two areas provides a vehicle far the sharing 
of energy resources, such that a deficiency in one area might be overcome through use 
of another area’s resources. As is discussed in the following sections, the Railbelt will 
have a situation in the next decade where two areas (Kenai and Fairbanks) will have 
capacity surpluses, while another (Anchorage) will have a capacity shortage. Capacity 
deferral benefits are possible through increased transmission between the surplus and 
shortage areas.

IlMi
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Figure 6-1 shows how new intertie* would help defer needed capacity additions 
in Anchorage. The thick solid line reflects decreasing Anchorage available capacity for 
the period of 1994-2030, including retirements and excluding any new capacity. The 
thin solid line shows increasing capacity requirements, defined as load plus reserves, 
for the same period. Once capacity requirements become greater than available 
capacity, Anchorage would need to add capacity equaling that difference. The dashed 
line shows the capacity surplus available in Kenai and Fairbanks that is available to 
Anchorage through a new/upgraded intertie. The surplus in ‘hose areas is decreasing 
through time, and is reduced to zero before the end of the planning horizon; the impact 
of this temporary surplus is to delay, or defer, capacity additions in Anchorage. The 
shaded area shows benefits possible from the deferral of capacity additions, showing 
that deferral is only applicable when Anchorage has a capacity shortage.

MW
, Kenai and Fairbanks 
capacity surplus available to 
Anchorage through n e w  interties

Deferred capacity

Anchorage capacity 
requirements 
(toed and reserves)

Anchorage available 
capacity

(Includes retirements 
and no n e w  capac ity)

1994 Year £030

Figure 6-1. Capacity Deferral Benefits
The second type of capacity-sharing benefit possible from greater interconnection 

is capacity avoidance. This benefit is derived from the increase in reliability that the 
new or upgraded intertie provides to each area. The Railbelt utilities, like all utilities, 
set certain targets of reserve capacity margin to ensure sufficient delivery of power and 
energy. Such targets are generally a percentage of installed system capacity or load. 
A new/upgraded intertie provides another resource that a given area can rely on in the 
event of outages, unexpected loads, or other occurrences.

Figure 6-2 shows how one or more intertie could reduce capacity requirements. 
The solid line represents the capacity requirements of a given area. Including the 
intertiefs) will result in ar- additional resource that is available through the life of the 
interiiefs). The impact of the additional resource is a constant reduction in the 
capacity requirements of the area. If a shortage exists in this area (e.g. Anchorage) 
then this reduction contributes to an equivalent amount of avoided capacity additions.

KUMa
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Figure 6*2. Reduced Capacity Requirements

Figure 6-3 builds on Figure 6-1, displaying the avoided capacity benefit for 
Anchorage, which reduces required capacity starting in the first year of shortage in the 
Anchorage area. The shaded benefits of the new/upgraded interties in Figure 6-3 are 
derived from deferred and avoided capacity additions in the Anchorage area only.

Figure 6-4 shows how increased interconnection between Kenai and Anchorage, 
and Fairbanks and Anchorage could impact the surplus areas, which could then be 
translated to a benefit for the capacity short area. As shown in Figure 6-1, Kenai and 
Fairbanks have surpluses available to Anchorage through the interties, corresponding to 
the difference between the thick solid line and the dashed line in Figure 6-4 . Lower 
capacity requirements in Kenai and Fairbanks due to increased reliability, shown in 
Figure 6-2, further increases the surplus which will exist in Kenai and Fairbanks. 
This additional capacity surplus made available by Kenai and Fairbanks to Anchorage 
is the shaded portion of Figure 6-4. The result in Anchorage could be additional 
deferred capacity.

Figure 6-5 combines the two capacity-sharing benefits due to the proposed 
intertieo: avoided capacity and deferred capacity in Anchorage and additional surpluses 
in Kenai and Fairbanks, translating into additional deferred capacity in Anchorage (or 
alternatively, avoided new capacity in Fairbanks and Kenai).

ii IM­
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MW

Avoided capacity

1994 Year

Anchorage

capacity

requirements

Anchorage

available 

** capacity

2030

Figure 6-3. Avoided and Deferred Capacity Benefits

MW
Additional capacity 

surplus In Kenai 

a n d  Fairbanks

Kenai and Fairbanks 
capacity surplus available 
to Anchorage through n e w  Interties

1994 Year

Anchorage
available

capacity

2030
L o w e r  c a p a c i t y  r e q u i r e m e n t s  in  K e n a i  a n d  F a i r b a n k s  w o u l d  r e s u l t  
in  i n c r e a s e d  c a p a c i t y  s u r p l u s  t h a t  c a n  b e  s h a r e d  w i th  A n c h o r a g e

Figure 6-4. Increased Capacity Surplus From  Lower Capacity Requirements
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Figure 6-5. Total Capacity-Sharing Benefits

Capacity-sharing benefits due to the newfapgraded interties are integrated into a 
flow chart in Figure 6-6. Note that capacity-sharing benefits are not limited to 
capacity-short areas, since a surplus in one area can be used to alleviate shortages in 
other areas.

The following sections incorporate the concepts and benefits described in this 
section into a more detailed analysis of the capacity-sharing benefits of the proposed 
interties for the Railbelt.

6.3 RA ILBELT CAPACITY SURPLUS

Capacity surplus is local generation capacity in excess of required generation 
capacity. Local generation capacity is here defined as existing local capacity minus 
local capacity retirements.1 Required generation capacity is the sum of peak load and 
capacity reserve margin. Capacity reserve margin is a fraction of peak load. The 
following equations summarize the calculation of the capacity surplus.

Capacity Surplus * Local Capacity -  Required Capacity
Required Capacity * Peak Load + Capacity Reserve Margin
Capacity Reserve Margin = Fraction x Peak Load

1. For this analysis, capacity retirements a n  assumed to occur aa planned according to ntirement 
schedules. If lift extension or repo we ring of generating units wan assumed instead, existing capacity 
surpluses would persist over a longer time period; and the benefits of capacity sharing via interties would 
be dafamd and, as a result, reduced.

UNfe
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NEW INTERTIES
*

Figure 6*6. Capacity-Sharing Benefits fo r the Railbelt

According to the Alaska Intertie Agreement [1], the capacity reserve margin 
should be equal to thirty (30) percent of the annual peak load. Kenai is expected to 
have a capacity surplus of over 100 MW when Bradley Lake comes on line (expected in 
the fall of 1991); the Kenai surplus is expected to continue for at least 37 years.1 
Table 6-1 summarizes the Kenai capacity surplus for three load forecasts.*

The existing capacity in Fairbanks is also larger than the capacity requirements 
in Fairbanks. Fairbanks is expected to have a capacity surplus for the next 10 to 15 
years depending on load growth The current capacity surplus in Fairbanks is around 
100 MW. Table 6-2 summarizes the Fairbanks capacity surplus for the period 1994- 
2023 for all three load forecasts.

2. Th* capacity suiplua docr*a*ea ovtr tun* u  th* load grow* and a* g»n«ration capacity is r*dr*d.

3. Load growth for 2011 through 2028 waa baaed on tha growth rata of tha last five yaara of tha load 
forecast, ia., 2005 through 2010. Thii aaaumption had little impact on tha capacity d*f*rral b*n*fita 
calculated in th* following aaction*, ainoa 2006 waa tha last year for which thare waa a capacity sharing 
benefit (refer to Section* 6.5 and 6.6).

Blttta
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Table *>1

KENAI CAPACITY SURPLUS 
(MW)*

Load Growth

Year Low

1994 138
1995 139
1996 139
1997 139
1998 139
1999 139
2000 138
2001 138
2002 137
2003 137
2004 136
2005 131
2006 130
2007 111
2008 110
2009 109
2010 68
2011 . 66
2012 65
2013 63
2014 62
2015 61
2016 60
2017 58
2018 57
2019 56
2020 54
2021 53
2022 52
2023 50
2024 49
2025 48
2026 47
2027 45
2028 44

Medium High

124 120
121 116
121 115
120 114
120 113
119 l.\3
118 111
118 1 0
117 .  J7
116 105
115 103
109 96
107 95

87 76
86 73
84 72
43 30
40 23
39 27
38 25
36 24
35 23
34 22
33 20
31 19
30 18
29 16
27 15
26 14
25 12
23 11
22 10
21 9
20 7
18 6

•Based on a 30 percent planning reserve margin. Calculations assume that no Kenai 
capacity is moved to Anchorage.

11PM«
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Table 6-2 

FAIRBANKS CAPACITY SURPLUS*

Load Growth 

Year Low Medium High

1994 90 92 83
1995 38 89 78
1996 81 81 70
1997 77 77 64
1996 76 76 62
1999 76 74 60
2000 68 66 49
2001 49 46 31
2002 4 2 0
2003 3 0 0
2004 2 0 0
2005 0 0 0
2006 0 0 0
2007 0 0 0
2008 0 0 0
2009 0 0 0
2010- 0 0 0
2011 0 0 0
2012 0 0 0
2013 0 0 0
2014 0 0 0
2015 0 0 0
2016 0 0 0
2017 0 0 0
2018 0 0 0
20.19 0 0 0
2020 0 0 0
2021 0 0 0
2022 0 0 0
2023 0 0 0
2024 0 0 0
2025 0 0 0
2026 0 0 0
2027 0 0 0
2028 0 0 0

*Based on a 30 percent planning reserve margin.

UM 4*
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Anchorage has a current capacity surplus of around 300 MW. However, because 
of planned capacity retirements and projected load growth, the Anchorage capacity 
surplus is expected to disappear as early as 1995. Capacity surplus in Kenai and 
Fairbanks is therefore expected to persist longer than capacity rvxplus in Anchorage. 
As a result, there will be no benefit from sharing the Anchorage capacity surplus with 
Kenai and Fairbanks, both of which will have their own local surplus longer than 
Anchorage will. However, there will be benefit realized from sharing the Kenai and 
Fairbanks surplus with Anchorage after a capacity shortage develops in Anchorage.

6.4 RAILBELT CAPACITY SHORTAGE WITHOUT NEW/UPGRADED 
INTERTIES

Capacity shortage is required generation capacity in excess of available capacity. 
For Kenai and Fairbanks, available capacity equals local capacity. For Anchorage, 
available capacity equals local capacity plus other capacity accessible through 
transmission lines. In other words, Anchorage can draw on surplus in Kenai and 
Fairbanks to alleviate an Anchorage shortage. However, neither Kenai nor Fairbanks 
can draw on surplus in Anchorage, for there is none when Kenai and Fairbanks 
experience shortages.

6.4.1 Kenai Capacity Shortage

Kenai is expected to have a capacity surplus until at least 2028. Table 6-3 
illustrates the expected local capacity in Kenai between 1994 and 2028 and the 
corresponding capacity shortage, which is zero for all three load forecasts through the 
entire study period.

6.4.2 Fairbanks Capacity Shortage

Fairbanks is expected to have a capacity surplus for the next 10 to 15 years. 
Depending on the load forecast, Fairbanks is expected to start having a capacity 
shortage between 2002 and 2005. Table 6-4 illustrates the expected local capacity in 
Fairbanks between 1994 and 2028 and the corresponding capacity shortage for all three 
load forecasts.

RltM*
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Table 6-3 

KENAI CAPACITY SHORTAGE

L oad  G r ow th  : Low Load  G r ow t h  : Medium Lo ad  G r ow th  : H i g h

a r

L o c a l
C a p a c i t y

(MM)
Load
(MW)

C a p a c i t y  C a p a c i t y  
R e q u i r ' t  S h o r t a g e  

(MW) (HW>
Lo ad
(MW)

C a p a c i t y  
R e q u i r ' t  

(MW)

C a p a c i t y
S h o r t a g e

(MW)
Load
(MW)

C a p a c i t y  C a p a c i t y  
R e q u i r ' t  S h o r t a g e  

(MW) (M4)

1 9 9 4 2 2 3 65 85 0 7 6 9 9 0 8 0 103 0
1 9 9 5 2 2 0 62 81 0 7 6 99 0 8 0 104 0
1 9 9 6 2 2 0 62 81 0 76 99 0 8 0 10 5 0
1 9 9 7 *>20 62 81 0 77 10 0 0 8 2 10 6 0
1 9 9 8 2 2 0 63 81 0 77 100 0 8 2 10 7 0
1 9 9 9 2 2 0 63 81 0 78 101 0 8 3 107 0
2 0 0 0 2 2 0 63 8 2 0 78 102 0 84 1 0 9 0
2 0 0 1 2 2 0 63 82 0 7 9 10 2 0 8 5 1 1 0 0
2 0 0 2 2 2 0 64 8 3 0 7 9 103 0 8 7 1 1 3 0
2 0 0 3 2 2 0 64 83 0 7 104 0 8 8 1 1 5 0
2 0 0 4 2 2 0 64 84 0 ^1 10 5 0 90 1 1 7 0
2 0 0 5 2 1 5 65 84 0 0 2 1 0 6 0 91 1 1 9 0
2 0 0 6 2 1 5 66 85 0 R3 10 8 0 92 1 2 0 0
2 0 0 7 19 7 6 6 86 0 84 1 1 0 0 93 121 0
2 0 0 8 1 9 7 67 87 0 8 5 111 0 9 5 124 0
2 0 0 9 19 7 68 88 0 8 7 11 3 0 9 6 1 2 5 0
2 0 1 0 1 5 7 68 8 9 0 8 8 114 0 97 1 2 7 0
2 0 1 1 1 5 6 69 90 0 8 9 11 6 0 98 12 8 0
2 0 1 2 1 5 6 70 91 0 90 11 7 0 99 1 2 9 0
2 0 1 3 15 6 71 93 0 91 118 0 1 0 0 131 0
2 0 1 4 1 5 6 72 94 0 9 2 120 0 101 1 3 2 0
2 0 1 5 15 6 73 95 0 9 3 121 0 1 0 2 133 0
2 0 1 6 1 5 6 74 96 0 94 12 2 0 103 134 0
2 0 1 7 15 6 75 98 9 5 123 0 104 1 3 6 0
2 0 1 8 1 5 6 76 9 0 0 9 6 125 0 105 1 3 7 0
2 0 1 9 1 5 6 77 1 0 0 0 9 7 12 6 0 10 6 138 0
2 0 2 0 1 5 6 78 1 0 2 0 9 8 127 0 107 1 4 0 0
2 0 2 1 1 5 6 7 9 1 0 3 0 9 9 12 9 0 10 8 141 0
2 0 2 2 1 5 6 8 0 10 4 0 1 0 0 130 0 1 0 9 1 4 2 0
2 0 2 3 1 5 6 81 1 0 6 0 101 131 0 1 1 0 14 4 0
2 0 2 4 1 5 6 82 1 0 7 0 1 0 2 133 0 111 1 4 5 0
2 0 2 5 1 5 6 83 1 0 8 0 103 134 0 112 1 4 6 0
2 0 2 6 1 5 6 84 1 0 9 0 104 135 0 113 14 7 0
2 0 2 7 1 5 6 85 111 0 1 0 5 136 0 114 1 4 9 0
2 0 2 8 156 86 1 1 2 0 1 0 6 138 0 115 150 0

Capacity requirem ents a re  based on a  30 percent capacity reserve m argin.
Capacity shortage, if any, for Kenai = Kenai Capacity Requirem ent - Kenai Local Capacity
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Table 6-4

FAIRBANKS CAPACITY SHORTAGE

L o a d  G r ow t h  : Low Lo ad  G r ow th  : Medium Load  G r ow t h  : H i g h

L o c a l C a p a c i t y  C a p a c i t y C a p a c i t y  C a p a c i t y C a p a c i t y  C a p a c i t y
C a p a c i t y L o a d R e q u l r ' t S h o r t a g e Lo ad R e q u l r ' t S h o r t a g e L o ad R e q u l r ' t S h o r t a g e

(HH) (MW) (MW) (MW) (MW) (MW) (MW) (MW) (MW) (MW)

1 9 9 4 2 4 5 1 1 9 1 5 5 0 1 1 8 153 0 12 5 16 2 0
1 9 9 5 2 4 3 1 1 9 1 5 5 0 1 1 9 154 0 127 1 6 5 0
19 * 2 3 6 1 1 9 1 5 5 0 1 1 9 155 0 12 8 1 6 6 0
1' 2 3 3 1 2 0 1 5 6 0 12 0 156 0 13 0 1 6 9 0
15'. 2 3 3 121 1 5 7 0 121 157 0 13 2 1 7 1 0
1 9 9 9 2 3 3 121 1 5 7 0 1 2 2 159 0 133 1 7 3 0
2 0 0 0 2 2 6 121 1 5 8 0 12 3 160 0 13 6 1 7 7 0
2 0 0 1 2 0 8 12 2 1 5 9 0 1 2 5 162 0 136 1 7 7 0
2 0 0 2 1 6 5 124 16 1 0 1 2 6 163 0 141 18 3 18
2 0 0 3 1 6 5 1 2 5 1 6 2 0 1 2 7 165 0 143 1 8 5 20
2 0 0 4 1 6 5 1 2 6 1 6 3 0 1 2 9 167 2 14 6 19 0 25
2 0 0 5 1 4 5 12 7 1 6 5 2 0 131 170 2 5 152 197 52
2 0 0 6 61 12 8 1 6 7 1 0 6 13 3 173 1 1 2 157 2 0 5 144
2 0 0 7 0 130 1 6 9 1 6 9 1 3 6 177 1 7 7 157 2 0 4 2 0 4
2 0 0 8 0 1 3 2 1 7 2 17 2 1 3 9 180 1 8 0 15 8 2 0 6 2 0 6
2 0 0 9 0 13 3 1 7 3 173 141 183 1 8 3 1 6 0 2 0 8 2 0 8
2 0 1 0 0 13 5 1 7 6 17 6 1 4 3 187 1 8 7 163 2 1 2 2 1 2
2 0 1 1 0 1 3 6 1 7 7 177 1 4 5 189 1 8 9 1 6 6 2 1 6 2 1 6
2 0 1 2 1 137 1 7 9 17 9 1 4 7 192 1 9 2 1 6 9 2 2 0 2 2 0
2 0 1 3 0 138 1 8 0 180 1 4 9 194 194 1 7 2 2 2 4 2 2 4
2 0 1 4 0 1 3 9 1 8 1 181 15 1 197 1 9 7 1 7 5 2 2 8 2 2 8
2 0 1 5 0 1 4 0 1 8 3 183 15 3 2 0 0 2 0 0 1 7 8 2 3 2 2 3 2
2 0 1 6 0 141 1 8 4 184 1 5 5 2 0 2 2 0 2 181 2 3 6 2 3 6
2 0 1 7 0 14 2 1 8 5 18 5 15 7 2 0 5 2 0 5 184 2 4 0 2 4 0
2 0 1 8 0 14 3 1 8 6 186 1 5 9 2 0 7 2 0 7 18 7 24 4 2 4 4
2 0 1 9 0 144 1 8 8 188 161 2 1 0 2 1 0 1 9 0 2 4 8 2 4 8
2 0 2 0 0 1 4 5 1 8 9 1 8 9 1 6 3 2 1 3 2 1 3 1 9 3 25 1 2 5 1
2 0 2 1 0 1 4 6 1 9 0 190 1 6 5 2 1 5 2 1 5 1 9 6 2 5 5 2 5 5
2 0 2 2 0 1 4 7 1 9 ? 19 2 1 6 7 2 1 8 2 1 8 1 9 9 2 5 9 2 5 9
2 0 2 3 0 1 4 8 1 * 3 193 1 6 9 2 2 0 2.70 2 0 2 2 6 3 2 6 3
2 0 2 4 0 1 4 9 19 4 194 171 2 2 3 2\'3 2 0 5 2 6 7 2 6 7
2 0 2 5 0 1 5 0 1 9 6 19 6 17 3 2 2 6 2 2 6 2 0 8 271 2 7 1
2 0 2 6 0 151 1 9 7 19 7 1 7 5 2 2 8 2 2 8 2 1 1 2 7 5 2 7 5
2 0 2 7 0 1 5 2 19 8 1 9 8 17 7 2 3 1 2 3 1 2 1 4 2 7 9 2 7 9
2 0 2 8 0 1 5 3 1 9 9 1 9 9 17 9 2 3 3 2 3 3 2 1 7 28 3 2 8 3

Capacity requirem ents are baaed on a SO percent capacity reserve m argin.
Capacity shortage, i f  any, for Fairbanks = F airbanks Capacity R equirem ent - Fairbanks Local Capacity
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6.4.3 Anchorage Capacity Shortage

While the existing capacity surplus in Anchorage may disappear as early as 
1995, capacity shortages !n Anchorage may not occur until 1996 or 1997. The reason 
for this time lag between capacity surplus and capacity shortage in Anchorage is the 
existing transmission lines that make surplus capacity in Kenai and Fairbanks 
accessible in Anchorage. A capacity shortage exists in Anchorage only if the Anchorage 
capacity requirements exceed the sum of the Anchorage local capacity and the capacity 
surplus in Kenai and Fairbanks accessible in Anchorage.

The Kenai capacity surplus that is accessible in Anchorage is the m in im um  of 
the Kenai capacity surplus and the capacity of the Kenai-Anchorage line. Two 
estimates of the current transfer limit on the Kenai-Anchorage line have been used to 
calculate the capacity shortage in Anchorage (and later to calculate benefits from the 
KA138). Case 1 assumes a 60 MW existing transfer limit, based on Anchorage 
delivery, while Case 2 rises 88 MW as the existing limit.

The Fairbanks capacity surplus that is accessible in Anchorage is the minimum 
of the Fairbanks capacity surplus ancl the capacity of the Anchorage-Fairbanks line 
(currently 62 MW, based on Anchorage delivery). Table 6-5 illustrates the expected 
local capacity in Anchorage between 11994 and 2028 and the corresponding capacity 
shortage for the three load forecasts.

6.5 CAPACITY DEFERRAL DUE TO NEW/UPGRADED INTERTIES

This section outlines the reductions in capacity shortages due to the proposed
u.terties, accounting for the advantages of deferring capacity additions in one area 
through utilization of currently forecasted surpluses in other' areas. Section 6.7 
describes shortage reductions through capacity avoidance.

Due to some variability reported for the transfer limits of the existing and 
proposed interties, two cases corresponding to different transfer scenarios have been 
used to bound capacity deferral benefits of the new/upgraded interties.

UHh
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Table 6-5

ANCHORAGE CAPACITY SHORTAGE—CASE 1

Load G r ow th  ; Low L o a d  G r ow th  : Medium Load G r ow th  : H ig h

a r

L o c a l
C a p a c i t y

(MM)
Load
(MH)

C a p a c i t y  C a p a c i t y  
R e q u i r ' t  S h o r t a g e  

(MW) (MW)
Load
(MW)

C a p a c i t y
R e q u i r ' t

(MW)

C a p a c i t y
S h o r t a g e

(MW)
Load
(MW)

C a p a c i t y  C a p a c i t y  
R e q u i r ' t  S h o r t a g e  

(MW) (MW)

19 94 6 3 3 3 0 3 4 9 0 0 3 8 6 5 0 2 0 4 0 4 5 2 5 0
1 9 9 5 4 9 9 3( i2 4 9 7 0 3 9 0 5 0 7 0 4 0 7 5 2 9 0
1 9 9 6 3 7 9 30 1 4 9 5 0 3 9 2 5 1 0 9 41 1 5 3 4 3 3
1 9 9 7 3 4 7 301 4 9 5 2 6 3 9 3 5 1 0 41 4 1 7 54 3 74
1 9 9 0 3 2 8 3 0 0 4 9 4 44 3 9 6 5 1 5 65 4 2 3 5 5 0 101
1 9 9 9 1 1 7 3 0 0 4 9 4 2 5 5 401 5 2 2 2 0 3 4 30 5 5 9 3 2 2
2 0 0 0 1 1 7 3 0 0 4 9 4 2 5 5 4 0 5 5 2 7 2 0 0 4 3 8 5 6 9 3 4 3
2 0 0 1 1 1 7 3 0 2 4 9 7 2 7 1 41 1 53 4 311 4 4 7 5 8 1 3 7 3
2 0 0 2 1 1 7 3 0 5 501 3 2 0 4 1 6 5 4 0 361 4 5 5 5 9 2 4 1 5
2 0 0 3 1 1 7 3 8 9 5 0 6 3 2 6 4 2 2 5 4 9 372 4 6 5 6 0 4 4 2 7
2 0 0 4 1 1 7 3 9 3 51 1 3 3 2 4 3 0 5 5 9 30 2 4 7 5 6 1 8 4 4 1
2 0 0 5 1 1 7 3 9 7 5 1 5 3 3 8 4 3 8 5 7 0 39 3 4 8 3 6 2 8 4 5 1
2 0 0 6 1 1 7 4 0 1 5 2 2 3 4 5 4 4 8 5 8 3 4 0 6 4 9 4 6 1 2 4 6 5
2 0 0 7 1 1 7 4 0 6 5 2 8 3 5 1 4 6 0 5 9 8 421 5 0 4 6 5 5 4 7 8
2 0 0 0 1 1 7 41 1 5 3 4 3 5 7 471 6 1 2 4 3 5 5 1 3 6 6 6 4 6 9
2 0 0 9 3 0 4 1 6 5 4 1 4 5 1 4 8 2 6 2 7 53 7 52.0 6 7 6 5 0 6
2 0 1 0 5 4 2 2 5 4 9 4 8 4 494 6 4 2 594 5 3 2 6 9 1 6 5 6
2 0 1 1 5 4 2 7 5 5 5 4 9 0 504 6 5 5 6 0 9 5 4 2 7 0 4 67 1
2 0 1 2 5 4 3 2 5 6 2 4 9 7 51 4 6 6 8 624 5 5 2 7 1 7 6 0 5
2 0 1 3 5 4 3 7 5 6 8 5 0 3 524 6 8 1 6 3 0 5 6 2 7 3 0 7 0 0
2 0 1 4 5 4 4 2 5 7 5 5 1 0 53 4 6 9 4 65 2 5 7 2 7 4 3 7 1 4
2 0 1 5 5 4 4 7 se i 5 1 6 544 7 0 7 66 7 5 0 2 7 5 6 7 2 8
2 0 1 6 5 4 5 2 5 0 8 5 2 3 55 4 7 2 0 601 5 9 2 7 6 9 7 4 3
2 0 1 7 5 4 5 7 59 4 5 3 1 56 4 7 3 3 69 5 6 0 2 7 8 2 7 5 7
2 0 1 0 5 4 62 601 5 3 9 57 4 7 4 6 71 0 6 1 2 7 9 5 77 1
2 0 1 9 5 4 6 7 6 0 7 5 4 7 58 4 7 5 9 724 6 2 2 8 0 8 7 8 6
2 0 2 0 5 4 7 2 6 1 1 5 5 4 594 7 7 2 73e 6 3 2 8 2 1 0 0 0
2 0 2 1 5 4 7 7 6 2 0 5 6 2 60 4 7 8 5 752 6 4 2 8 3 4 8 1 4
2 0 2 2 5 4 0 2 6 2 7 5 7 0 61 4 7 9 8 7 6 7 6 5 2 6 4 7 6 2 8
2 0 2 3 5 4 8 7 6 3 3 5 7 8 624 8 1 1 70 1 6 6 2 8 6 0 8 4 3
2 0 2 4 5 4 9 2 6 4 0 5 8 6 63 4 0 2 4 7 9 5 6 7 2 8 7 3 8 5 7
2 0 2 5 5 4 9 7 6 4 6 5 9 3 64 4 8 3 7 0 1 0 6 0 2 8 0 6 8 7 1
2 0 2 6 5 5 0 2 6 5 3 6 0 1 65 4 8 5 0 824 6 9 2 0 9 9 6 8 6
2 0 2 7 5 5 0 7 6 5 9 6 0 9 66 4 0 6 3 8 3 8 7 0 2 9 1 2 9 0 0
2 0 2 0 5 5 1 2 6 6 6 6 1 7 674 0 7 6 8 5 3 7 1 2 9 2 5 9 1 4

Capacity requirem ents are based on a  30 percent capacity reserve m argin.
Capacity shortage, if  any, for Anchorage * Anchors** Capacity Requirem ents

— Anchorage Local Capacity
— Surplus in Kenai and Fairbanks Accessible via Transmission Lines



Table 6-5

ANCHORAGE CAPACITY SHORTAGE—CASE 2

Lo ad  G r ow t h  i Low L o ad  G r ow t h  : Medium Load  G r ow th  : H igh

L o c a l
C a p a c i t y

(MW)
Lo ad
(MW)

C a p a c i t y  
R e q u l r ' t  

(MW)

C a p a c i t y
S h o r t a g e

(MW)
Load
(MW)

C a p a c i t y  C a p a c i t y  
R e q u i r ' t  S h o r t a g e  

(MW) (MW)
Lo ad
(MW)

C a p a c i t y  C a p a c i t y  
R e q u i r ' t  S h o r t a g e  

(MW) (MW)

1 9 9 4 6 3 3 38 3 4 9 8 0 3 8 6 50 2 0 40 4 5 2 5 0
1 9 9 5 4 9 9 38 2 4 9 7 0 3 9 0 50 7 0 4 0 7 5 2 9 0
1 9 9 6 3 7 9 38 1 4 9 5 0 3 9 2 5 1 0 0 4 1 1 53 4 5
1 9 9 7 3 4 7 381 4 9 5 0 3 9 3 5 1 0 13 4 1 7 5 4 3 46
1 9 9 8 3 2 8 3 8 0 4 9 4 16 3 9 6 5 1 5 37 4 2 3 5 5 0 73
1 9 9 9 1 1 7 3 8 0 4 9 4 2 2 7 40 1 5 2 2 2 5 5 4 3 0 5 5 9 2 9 4
2 0 0 0 1 1 7 3 8 0 4 9 4 2 2 7 4 0 5 5 2 7 2 6 0 4 3 8 5 6 9 3 1 5
2 0 0 1 1 1 7 3 8 2 4 9 7 2 4 3 41 1 53 4 2 8 3 4 4 7 581 3 4 5
2 0 0 2 11 7 3 8 5 5 0 1 2 9 2 4 1 6 5 4 0 3 3 3 4 5 5 5 9 2 3 8 7
2 0 0 3 11 7 3 8 9 5 0 6 2 9 8 4 2 2 5 4 9 34 4 4 6 5 604 3 9 9
2 0 0 4 11 7 3 9 3 5 1 1 3 0 4 4 3 0 5 5 9 3 5 4 4 7 5 6 1 8 4 1 3
2 0 0 5 1 1 7 3 9 7 5 1 5 3 1 0 4 3 8 5 7 0 3 6 5 4 8 3 6 2 8 4 2 3
2 0 0 6 1 1 7 40 1 5 2 2 3 1 7 4 4 8 5 8 3 3 7 8 4 9 4 6 4 2 4 3 7
2 0 0 7 1 1 7 4 0 6 5 2 8 3 2 3 4 6 0 5 9 8 3 9 3 5 0 4 6 5 5 4 6 3
2 0 0 8 1 1 7 4 1 1 5 3 4 3 2 9 471 6 1 2 4 0 9 5 1 3 6 6 6 4 7 6
2 0 0 9 3 0 4 1 6 5 4 1 4 2 3 4 8 2 6 2 7 5 1 3 5 2 0 6 7 6 5 7 4
2 0 1 0 5 4 2 2 5 4 9 4 7 5 494 6 4 2 59 4 5 3 2 691 6 5 6
2 0 1 1 5 4 2 7 5 5 5 4 8 4 504 6 5 5 6 0 9 5 4 2 704 6 7 1
2 0 1 2 5 4 3 2 5 6 2 4 92 514 6 6 8 6 2 4 5 5 2 7 1 7 6 8 5
2 0 1 3 5 4 3 7 5 6 8 5 0 0 524 681 6 3 8 5 6 2 7 3 0 7 0 0
2 0 1 4 5 4 4 2 5 7 5 5 0 8 534 69 4 6 5 2 5 7 2 7 4 3 7 1 4
2 0 1 5 5 4 4 7 5 8 1 5 1 5 544 7 0 7 6 6 7 5 8 2 7 5 6 7 2 8
2 0 1 6 5 4 5 2 5 8 8 5 2 3 554 7 2 0 68 1 5 9 2 7 6 9 7 4 3
2 0 1 7 5 4 57 5 9 4 53 1 564 7 3 3 6 9 5 6 0 2 7 8 2 7 5 7
2 0 1 8 5 4 62 6 0 1 5 3 9 574 7 4 6 7 1 0 6 1 2 7 9 5 7 7 1
2 0 1 9 5 4 6 7 6 0 7 5 4 7 584 7 5 9 72 4 6 2 2 8 0 8 7 8 6
2 0 2 0 5 4 7 2 6 1 4 5 5 4 594 77,1 7 3 8 6 3 2 8 2 1 8 0 0
2 0 2 1 5 4 7 7 6 2 0 5 6 2 604 7P,5 7 5 2 6 4 2 83 4 8 1 4
2 0 2 2 5 4 8 2 6 2 7 5 7 0 614 7 9 8 7 6 7 6 5 2 8 4 7 8 2 8
2 0 2 3 5 4 8 7 6 3 3 5 7 8 624 8 1 1 78 1 6 6 2 8 6 0 8 4 3
2 0 2 4 5 4 92 6 4 0 5 8 6 63 4 8 2 4 7 9 5 6 7 2 87,3 8 5 7
2 0 2 5 5 4 97 6 4 6 5 9 3 644 8 3 7 8 1 0 6 8 2 8 8 6 8 7 1
2 0 2 6 5 5 0 2 6 5 3 60 1 654 8 5 0 8 2 4 6 9 2 8 9 9 8 8 6
2 0 2 7 5 5 0 7 6 5 9 6 0 9 66 4 8 6 3 8 3 8 7 0 2 9 1 2 9 0 0
2 0 2 8 5 5 1 2 6 6 6 6 1 7 674 8 7 6 8 5 3 7 1 2 9 2 5 914

C apacity  requirem ents are  baaed on a  30 percent capacity  reserve margin.
Capacity shortage, if any, for Anchorage -  Anchorage Capacity Requirem ents

— Anchorage Local Capacity
— Surp lus in  Kenai and F airbanks Accessible via Transm ission Lines
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8J5.1 Kenai-Anchorage New Intertie (KA138)

*he new Kenai-Anchorage intertie would allow Anchorage to use the capacity 
Burplus in Kenai without the 60 to 88 MW transfer limit that exists today.4 The 
combined Kenai-Anchorage area would include the capacity resources of the two areas 
to meet the capacity requirements of the combined area, recognizing that the intertie 
might constrain some sharing of resources. The Kenai-Anchorage area could also rely 
on capacity surplus in Fairbanks to the extent that this surplus is less than the 
transfer capacity of the existing Anchorage-Fairbanks line (62 MW, based on Anchorage 
delivery). The KA138 line would therefore allow Anchorage to use the capacity surplus 
in Kenai up to the transfer limit of the line, and correspondingly reduce capacity 
shortages in Anchorage. Table 6-6 illustrates the capacity shortages in the 
Kenai/Anchorage combined area for all three load forecasts.

The capacity shortage in tbs Kenai/Anchorage combined area (case with new 
intertie) is less than or equal to the sum of the capacity shortages in the two areas 
(case without new intertie). For example, consider the situation in Anchorage for 
Case 1, where the existing transfer limit between Anchorage and Kenai is 60 MW. In 
Table 6-5 (Case 1), there is a 65 MW capacity shortage in Anchorage for the middle 
load growth forecast in 19386 and a 15 MW capacity shortage in the Anchorage/Kenai 
combined area (Table 6-6). Therefore, the new Kenai-Anchorage intertie would reduce 
the capacity shortage in 1998 by 50 MW (65 MW • 15 MW) for the middle load fore­
cast. This reduced capacity shortage is due to the fact that the new intertie would 
allow Anchorage to use 110 MW of the 120 MW surplus _a Kenai in 1998 (refer to 
Table 6-1); only 60 MW would be used without the new intertie. Table 6-7 illustrates 
the reduced Kenai/Anchorage capacity shortages due to the KA138. Note that the 
reductions never exceed the increase in the transfer limit (50 MW for Case 1, 22 MW 
for Case 2).

According to Table 6-7, the Kenai/Anchorage capacity shortages are reduced 
between 1996 and 2015; no capacity shortage reductions are identified after 2015. 
Therefore, these reduced shortages represent deferred capacity additions rather than 
avoided capacity additions. Avoided capacity additions could be accomplished since the 
KA138 could reduce the capacity reserve margin of the Kenai/Anchorage area; these 
reductions are outlined in Sections 6.7 and 6.8 .

4. Th* transfer limit for th* new intarti# would be 110 MW adjusted for transmission loaaes. Th* existing 
limit h u  been reported u  both 60 MW and S3 MW, which constitute Caae 1 and Case 2, respectively.

5. There is no capacity shortage in Kenai in 1993.

a n t e *
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Table 6-6

KENAI/ANCHORAGE CAPACITY SHORTAGE
Lo ad  G r ow t h  : Low L o a d  G row th  : Medium Load G r ow th  : H igh

K e n a i /
A n c h o r a g e
C a p a c i t y

(MW)
L oad
(MW)

C a p a c i t y  
K e q u l r ' t  

(MW)

C a p a c i t y
S h o r t a g e

(MW)
Load
(MW)

C a p a c i t y  
K e q u l r ' t  

(MW)

C a p a c i t y
S h o r t a g e

(MW)
Load
(MW)

C a p a c i t y  C a p a c i t y  
R e q u i r ' t  S h o r t a g e  

(MW) (MW)

19 94 8 5 6 4 4 8 5 8 2 0 4 6 2 601 0 484 6 2 9 0
1 9 9 5 7 1 9 4 4 5 5 7 8 0 4 6 6 60 6 0 48 7 6 3 3 0
1 9 9 6 5 9 9 4 4 3 5 7 6 0 4 6 8 60 9 0 491 6 3 9 0
1 9 9 7 5 6 7 4 4 3 5 7 6 0 4 6 9 61 0 0 4 9 9 6 4 8 24
1 9 9 8 5 4 8 4 4 2 5 7 5 0 4 7 3 615 15 5 0 5 6 5 7 51
1 9 9 9 3 3 7 4 4 3 5 7 5 2 0 5 4 7 9 623 2 3 3 5 1 3 6 6 6 2 7 2
2 0 0 0 3 3 7 4 4 3 5 7 6 2 0 5 4 8 4 62 9 2 3 8 5 2 1 6 7 8 2 9 3
2 0 0 1 3 3 7 4 4 5 5 7 9 22 1 4 8 9 63 6 2 6 1 5 3 2 6 9 1 3 2 3
2 0 0 2 3 3 7 4 4 9 5 8 4 2 7 0 4 9 5 643 311 5 4 2 7 0 5 3 6 8
2 0 0 3 33 7 4 5 3 5 8 9 2 7 6 5 0 2 653 3 2 2 5 5 3 7 1 9 3 8 2
2 0 0 4 3 3 7 4 57 59 4 2 8 2 5 1 1 664 3 3 2 5 6 6 7 3 5 3 9 8
2 0 0 5 3 3 2 4 6 1 6 0 0 2 8 8 5 2 0 6 7 6 344 5 7 5 7 4 7 4 1 5
2 0 0 6 3 3 2 4 6 7 6 0 7 2 9 5 53 1 691 3 5 9 5 8 6 7 6 2 4 3 0
2 0 0 7 314 4 7 2 6 1 4 30 1 54 4 70 7 3 9 3 5 9 7 7 7 7 4 6 3
2 0 0 8 314 4 7 8 6 2 1 3 0 7 5 5 6 72 3 4 0 9 6 0 8 7 9 0 4 7 6
2 0 0 9 2 2 7 4 8 4 6 2 9 4 0 2 5 6 9 740 5 1 3 6 1 6 80 1 574
2 0 1 0 162 4 90 6 3 7 4 7 5 5 8 2 7 5 6 594 6 2 9 8 1 8 6 5 6
2 0 1 1 161 4 9 6 6 4 5 4 8 4 5 9 3 7 7 0 6 0 9 6 4 0 8 3 2 671
2 0 1 2 161 5 0 2 6 5 3 4 9 2 ’  60 4 78 5 624 6 5 1 8 4 6 6 8 5
2 0 1 3 161 5 0 8 66 1 5 0 0 6 1 5 7 9 9 6 3 8 6 6 2 8 6 1 7 0 0
2 0 1 4 161 5 1 4 6 6 9 5 0 8 6 2 6 8 1 3 6 5 2 6 7 3 8 7 5 7 1 4
2 0 1 5 161 5 2 0 6 7 6 5 1 5 6 3 7 82 8 66 7 6 8 4 6 8 9 7 2 8
2 0 1 6 161 5 2 6 684 5 2 3 6 4 8 8 4 2 681 6 9 5 904 7 4 3
2 0 1 7 161 5 3 2 6 9 2 531 6 5 9 8 5 6 69 5 7 0 6 9 1 8 7 5 7
2 0 1 8 161 5 3 8 7 0 0 5 3 9 6 7 0 871 7 1 0 7 1 7 9 3 2 77 1
2 0 1 9 161 5 4 4 7 0 8 5 4 7 681 8 8 5 72 4 7 2 8 9 4 7 7 8 6
2 0 2 0 161 5 5 0 7 1 5 5 5 4 6 9 2 8 9 9 7 3 8 7 3 9 96 1 8 0 0
2 0 2 1 161 5 5 6 7 2 3 5 6 2 7 0 3 9 1 3 7 5 2 7 5 0 9 7 5 814
2 0 2 2 161 5 6 2 731 5 7 0 714 9 2 8 7 6 7 7 6 1 9 8 9 8 2 8
2 0 2 3 161 5 6 8 7 3 9 5 7 8 7 2 5 9 4 2 781 7 7 2 1 0 0 4 8 4 3
2 0 2 4 161 5 7 4 7 4 7 5 8 6 7 3 6 9 5 6 7 9 5 7 8 3 1 0 1 8 8 5 7
2 0 2 5 161 5 8 0 754 5 9 3 7 4 7 971 8 1 0 7 9 4 1 0 3 2 8 7 1
2 0 2 6 161 5 8 6 7 6 2 6 0 1 7 5 8 9 8 5 824 8 0 5 1 0 4 7 8 8 6
2 0 2 7 161 5 9 2 7 7 0 6 0 9 7 6 9 9 9 9 83 8 8 1 6 1 0 6 1 9 0 0
2 0 2 8 161 5 9 8 7 7 8 6 1 7 7 8 0 1014 8 5 3 8 2 7 1 0 7 5 914

The Kenai/Anchoragc Capacity (Second column) is the  sum of the two a rea ’s capacities which, due to  transm ission limit*, may no t serve an equal 
am ount of load.

Capacity requirem ent* are  based on a  30 percent capacity reserve margin.
Capacity shortage, if  any, for Kenai/Anchorage area  -j Kenai/Anchorage Capacity Requirements

— Kenai/Anchorage Capacity
— Surplus in Fairbanks Accessible via Existing Anchorage/Fairbanks Lines
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Table 6-7

REDUCED KENAI/ANCHORAGE CAPACITY SHORTAGE 
DUE TO KENAI-ANCHORAGE NEW INTERTIE

(MW)

CASS 1 CASK 2
Load Growth

ir Low Medium High

1994 0 0 0
1995 0 0 0
1996 0 9 33
1997 26 41 50
1998 44 50 50
1999 50 50 50
2000 50 50 50
2001 50 50 50
2002 50 50 47
2003 50 50 45
2004 50 50 43
2005 50 49 36
2006 50 47 35
2007 50 27 16 .
2008 50 26 13 ’
2009 49 24 12
2010 8 0 0
2011 6 0 0
2012 5 0 0
2013 3 0 0
2014 2 0 0
2015 1 0 0
2016 0 0 0
2017 0 0 0
2018 0 0 0 .
2019 0 0 0
2020 0 0 0
2021 0 0 0
2022 0 0 0
2023 0 0 0
2024 0 0 0
2025 0 0 0
2026 0 0 0
2027 0 0 0
2028 0 0 0

Load Growth

r Low Medium High

1994 0 0 0
1995 0 0 0
1996 0 0 5
1997 0 13 22
1998 16 22 22
1999 22 22 22
2000 22 22 22
2001 22 22 22
2002 22 22 19
2003 22 22 17
2004 22 22 15
2005 22 21 8
2006 22 19 7
2007 22 0 0
2008 22 0 0
2009 21 0 0
2010 0 0 0
2011 0 0 0
2012 0 0 0
2013 0 0 0
2014 0 0 0
2015 0 0 0
2016 0 0 0
2017 0 0 0
2018 0 0 0
2019 0 0 0
2020 0 0 0
2021 0 0 0
2022 0 0 0
2023 0 0 0
2024 0 0 0
2025 0 0 0
2026 0 0 0
2027 0 0 0
2028 0 0 0

UMto
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6.5.2 Anchorage-Fairbanks Intertie Upgrade (AF100)

The Anchorage-Fairbanks intertie upgrade would allow Anchorage to use the 
capacity surplus in Fairbanks without the 62 MW transfer limit that exists today.' For 
capacity planning purposes, Anchorage and Fairbanks could then be considered a single 
area; the load, capacity, and required capacity of the Anchorage/Fairbanks combined 
area would then be equal to the sum of the loads, rapacities, and required capacities in 
the two areas. The Anchorage/Fairbanks area could also rely on capacity surplus in 
Kenai to the extent that this surplus is less than the transfer capacity of the existing 
Kenai-Anchorage line (60 MW for Case 1 and 86 MW for Case 2, based on Anchorage 
delivery). The AF100 upgrade would therefore allow Anchorage to fully use the 
capacity surplus in Fairbanks and correspondingly reduce capacity shortages in 
Anchorage. Table 6-8 illustrates the capacity shortages in the Anchorage/Fairbanks 
combined area for all three load forecasts.7

The capacity shortage in the Anchorage/Fairbanks combined area (case with 
intertie upgrade) is less than or equal to the sum of the capacity shortages in the two 
areas (case without the upgrade). For example, there is a 41 MW capacity shortage in 
Anchorage for the middle load growth forecast in 1997* and a 26 MW capacity shortage 
in the Anchorage/Fairbanks combined area. Therefore, the AF100 upgrade would 
reduce the capacity shortage in 1997 by 15 MW (41 MW - 26 MW) for the middle load 
forecast. This reduced capacity shortage is due to the fact that the intertie upgrade 
would allow Anchorage to fully use the 77 MW surplus in Fairbanks in 1998 (refer to 
Table 6-2); only 62 MW would be used without the new intertie. Table 6-9 illustrates 
the reduced Anchorage/Fairbanks capacity shortages due to the AF100 upgrade for the 
two cases of AF100 transfer limits.

According to Table 6-9, the Anchorage/Fairbanks capacity fhortages are reduced 
between 1996 and 2000; no capacity shortage reductions are identified after 2000. 
Therefore, these reduced shortages represent deferred, capacity additions rather than 
avoided capacity additions. Avoided capacity additions could be accomplished since the 
Anchorage-Fairbanks AF100 upgrade could reduce the capacity reserve margin of the 
Anchorage/Fairbanks area; these reductions are outlined in Sections 6.7 and 6.8 .

6. The transfer limit of th* upgraded interti* would b* 84 to 87 MW adjusted for transmission loaaj*. 
Then* two limits are us«d as C am s 1 and 2.
7. Th* Case 1 transfer limit of 60 MW for th* axil ting KA lin* i* «a*um*d.

8. Thar* i* no capacity shortage in Fairbanks in 1998.

JUMfa
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Table 6-8

ANCHORAGE/FAIRBANKS CAPACITY SHORTAGE

A n c h o r a g e
F a i r b a n k s
C a p a c i t y

(MW)

Lo ad  G r ow th  : Low Lo ad  G r ow th  : Medium Load G r ow th  : H ig h

Lo ad
(HW)

C a p a c l t y  
R e q u l r ' t  

(MW)

C a p a c i t y
S h o r t a g e

(MW)

C a p a c i t y  C a p a c i t y  
L oad  R e q u i r ' t  S h o r t a g e  
(MW) (MW) (MW)

C a p a c i t y  C a p a c i t y  
Load R e q u i r ' t  S h o r t a g e  
(MW) (MW) (MW)

1 9 9 4 8 7 8 5 0 2 6 5 3 0 504 6 5 5 0 5 2 9 68 8 0
1 9 9 5 7 4 2 5 0 2 6 5 2 0 5 0 9 661 0 53 3 694 0
1 9 9 6 6 1 5 5 0 0 6 5 0 0 51 1 6 6 5 0 5 3 9 7 0 0 2 5
1 9 9 7 5 8 0 50 1 6 5 1 11 5 1 3 6 6 6 2 6 547 71 1 71
1 9 9 8 561 50C 6 5 0 29 5 1 7 6 7 2 51 5 5 5 7 2 2 101
1 9 9 9 3 5 0 501 6 5 1 2 4 1 5 2 3 6 8 0 2 7 0 563 7 3 2 3 2 2
2 0 0 0 3 4 3 5 0 2 6 5 2 2 4 9 5 2 9 6 8 7 2 8 4 574 7 4 6 3 4 3
2 0 0 1 3 2 5 5 0 5 6 5 6 2 7 1 5 3 5 6 9 6 3 1 1 5 8 3 75 8 3 7 3
2 0 0 2 2 8 2 5 0 9 6 6 2 3 2 0 541 7 0 3 3 6 1 5 9 6 7 7 5 4 3 3
2 0 0 3 2 8 2 51 4 6 6 8 3 2 6 5 4 9  • 71 4 3 7 ? 6 0 7 7 8 9 4 4 7
2 0 0 4 2 8 2 5 1 8 6 7 4 3 3 2 5 5 8 7 2 6 3 8 4 6 2 1 80 8 4 6 6
2 0 0 5 2 6 2 524 6 8 1 3 5 9 5 6 9 7 4 0 4 1 8 6 3 5 8 2 5 5 0 3
2 0 0 6 178 5 3 0 6 8 9 45 1 581 7 5 6 5 1 8 65 1 8 4 6 6 0 8
2 0 0 7 117 5 3 6 6 9 7 5 2 0 5 9 6 7 7 4 5 9 7 66 1 8 5 9 6 8 2
2 0 0 8 117 5 4 3 7 0 6 5 2 9 6 1 0 7 9 3 6 1 6 671 8 7 2 6 9 5
2 0 0 9 3 0 5 5 0 7 1 4 62 4 62 4 8 1 1 7 2 1 6 8 0 884 79 4
2 0 1 0 5 5 5 8 7 2 5 6 6 0 6 3 7 8 2 8 7 8 1 6 9 5 904 8 6 8
2 0 1 1 5 56 4 7 3 3 6 6 8 64 9 8 4 4 7 9 9 7 0 8 921 8 8 7
2 0 1 2 5 5 7 0 7 4 0 6 7 5 661 8 6 0 8 1 5 7 2 1 9 3 7 9 0 6
2 0 1 3 5 5 7 6 7 4 8 6 8 3 6 7 3 8 7 5 8 3 2 73 4 954 92 4
2 0 1 4 5 5 8 2 7 5 6 6 9 1 6 8 5 89 1 8 4 9 7 4 7 971 9 4 2
2 0 1 5 5 58 8 7 6 4 6 9 9 6 9 7 9 0 6 8 6 6 7 6 0 9 8 8 9 6 0
2 0 1 6 5 594 7 7 2 7 0 7 7 0 9 9 2 2 8 8 3 7 7 3 1 0 0 5 9 7 8
2 0 1 7 5 6 0 0 7 7 9 7 1 6 72 1 9 3 8 9 0 0 7 8 6 1 0 2 2 9 9 7
2 0 1 8 5 6 0 6 7 8 7 7 2 5 7 3 3 9 5 3 9 1 7 7 9 9 1 0 3 9 1 0 1 5
2 0 1 9 5 6 1 2 7 9 5 7 3 4 74 5 9 6 9 93 4 8 1 2 1 0 5 6 1 0 3 3
2 0 2 0 5 6 1 8 8 0 3 74 4 7 5 7 98 4 95 1 8 2 5 1 0 7 3 10 51
2 0 2 1 5 624 a'n 7 5 3 7 6 9 1 0 0 0 9 6 8 8 3 8 1 0 9 0 1 0 6 9
2 0 2 2 5 6 3 0 8 1 8 7 6 2 78 1 1 0 1 6 9 8 4 8 5 1 1 1 0 6 1 0 8 8
2 0 2 3 5 6 3 6 8 2 6 77 1 7 9 3 1 0 3 1 1 0 0 1 86 4 1 1 2 3 1 1 0 6
2 0 2 4 5 6 4 2 8 3 4 7 8 0 8 0 5 1 0 4 7 1 0 1 8 8 7 7 1 1 4 0 1 1 2 4
2 0 2 5 5 6 4 8 8 4 2 7 8 9 8 1 7 1 0 6 2 1 0 3 5 8 9 0 1 1 5 7 1 1 4 2
2 0 2 6 5 65 4 8 5 0 7 9 8 3 2 9 1 0 7 8 1 0 5 2 9 0 3 11 74 1 1 6 0
2 0 2 7 5 6 6 0 8 5 7 8 0 7 841 1 0 9 4 1 0 6 9 9 1 6 11 91 1 1 7 9
2 0 2 8 5 6 6 6 8 6 5 8 1 6 8 5 3 1 1 0 9 1 0 8 6 9 2 9 12 08 1 1 9 7

The Anchorege/Feirbenks Capacity (Second Column) ia the  sum  of the two areas capacitiefl which, d*je to  transm ission limits, may not serve an 
equal am ount of load.
Capacity requirem ents a re  based on a  30 percent capacity reserve m argin.
Capacity shortage, if  any, for Anchorage/Fairbanks A rea -  A nchorage/Fairbanks Capacity R equirem ents

— A nchorage/Fairbanks Capacity
— Surplus in Kenai Accessible via Existing Kenai/Anchorage Lines
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Table 6-9

REDUCED ANCHORAGE/FAIRBANKS CAPACITY SHORTAGE 
DUE TO ANCHORAGE/FAIRBANKS INTERTIE UPGRADE

(MW)

C U I  1

Load Growth

c&sx

Load

2
Growtl

Year Low Medium High Year Lew Medium

1994 0 0 0 1994 0 0
1995 0 0 0 1995 0 0
1996 0 9 8 1996 0 0
1997 15 15 2 1997 0 13
1998 14 14 0 1998 14 14
1999 14 12 0 1999 14 12
2000 6 4 0 2000 6 4
2001 0 0 0 2001 0 0
2002 0 0 0 2002 0 0
2 0 0 : 0 0 0 2003 0 0
2004 0 0 0 2004 0 0
2005 0 0 0 2005 0 0
2006 0 0 • 0 2006 0 0
2007 0 0 0 2007 0 0
2008 0 0 0 2008 0 0
2009 0 0 0 2009 0 0
2010 0 0 0 2010 0 0
2011 0 0 0 2011 0 0
2012 0 0 0 2012 0 0
2013 0 0 0 2013 0 0
2014 0 0 0 2014 0 0
2015 0 0 0 2015 0 0
2016 0 0 0 2016 0 0
2017 0 0 0 2017 0 0
2018 0 0 0 . 2018 0 0
2019 0 0 0 2019 0 0
2020 0 0 0 2020 0 0
2021 0 0 0 2021 0 0
2022 0 0 0 2022 0 0
2023 0 0 0 2023 0 0
2024 0 0 0 2024 0 0
2025 0 0 0 2025 0 0
2026 0 0 0 2026 0 0
2027 0 0 0 2027 0 0
2028 0 0 0 2028 0 0

XlMfa
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6.5.3 Healy-Fairbanks New Intertie (AF138)
The AF138 intertie would allow Anchorage and Fairbanks to reduce their 

capacity requirements by the same amount calculated for the Anchorage-Fairbanks 
AF100 upgrade; since the AF100 provides all the transfer capability needed to take 
advantage of capacity sharing between Anchorage to Fairbanks. Table 6-9 shows the 
reduced shortage for the Anchorage/Fairbanks area is always less than the increased 
transfer levels for the AF proposals. The increase in transfer limits for the AF138 
provides no additional capacity deferral benefits beyond those calculated for the AF100.

6.6 BENEFITS OF CAPACITY DEFERRAL DUE TO NEW/UPGRADED
INTERTIES

When capacity is needed, the Railbelt utilities would acquire additional capacity 
by re powering existing power plants, extending the life of existing power plants, or 
adding new power plants. The expected reduced capacity shortage due to the new/ 
upgraded interties would allow the Railbelt to reduce the addition of capacity and 
therefore save capital costs. Cost savings are largest when the Railbelt can avoid 
adding a new plant; avoiding repowering or life extension of an existing power plant 
also leads to cost savings.

Since reduced capacity shortages are only temporary (refer to Sections 6.5.1 and 
6.5.2), the resulting savings are cost deferrals rather than cost avoidances. Therefore, 
we assign savings for reduced capacity shortages during any given year based on the 
reduced capacity shortage in that year (refer to Tables 6-7 and 6-9) and the annual 
value of saved capacity. The annual value of saved capacity in any given year is 
calculated at $51 per kilowatt per year.*

6.6.1 Kenai-Anchorage New Intertie (KA138)

Using the calculated reduced Kenai/Anchorage capacity shortages (Table 6-7) and 
the $51 per kilowatt per year value of saved capacity, we calculate the capital cost 
savings due to capacity deferral attributed to the KA138 line. Table 6-10 summarizes 
the results. The discounted value of all benefits between 1994 and 2028 is largest for 
the lowest load forecast and lowest for the highest load forecast; with higher loads, 
there is less surplus capacity available for sharing. At a discount rate of 4.5 percent 
per year, the benefits of capacity deferral due to the KA138 intertie vary between 
$18.91 million and $20.90 million for Case 1 and $6.67 million and $8.30 million for 
Case 2.

9. B*j*d on th* lavalizad capital coat of a eombiution turbine of $490 par kilowatt, and a fixad OAM of 
$13 p*r kilowatt p«r y*ar. L*v*Hzation ia for 20 yaara at 4.5 parcant par yaar.

aiaat*
6-21



_______________________________________________ D*d«ioo Focui IncorportUd

p g a p | | | i i  i. '•" - ?»

Table 6-10

BENEFITS OF REDUCED KENAI/ANCHORAGE CAPACITY SHORTAGE
(million dollar*)

CXSS 1 CJLSI 2
Load Growth Load Growth

Year Low Medium High Year Low Medium High

1994 0.00 0.00 0.00 1994 0.00 0.00 0.00
1995 0.00 0.00 0.00 1995 0.00 0.00 0.00
1996 0.00 0.43 1.69 1996 0.00 0.00 0.26
1997 1.31 2.12 2.55 1997 0.00 0.68 1.12
1998 2.24 2.55 2.55 1998 0.80 1.12 1.12
1999 2.55 2.55 2.55 1999 1.12 1.12 1.12
2000 2.55 2.55 2.55 2000 1.12 1.12 1.12
2001 2.55 2.55 2.53 2001 1.12 1.12 1.11
2002 2.55 2.55 2.42 2002 1.12 1.12 0.99
2003 2.55 2.55 2.31 2003 1.12 1.12 0.89
2004 2.55 2.55 2.17 2004 1.12 1.12 0.75
2005 2.55 2.48 1.83 2005 1.12 0.97 0.41
2006 2.55 2.41 1.78 2006 1.12 0.91 0.36
2007 2.55 1.40 0.79 2007 1.12 0.00 0.00
2008 2.55 1.32 0.67 2008 1.12 0.00 0.00
2009 2.51 1.24 0.62 2009 1.07 0.00 0.00
2010 0.42 0.00 0.00 . 2010 0.00 0.00 0.00
2011 0.30 0.00 0.00 2011 0.00 0.00 0.00
2012 0.24 0.00 0.00 20i2 0.00 0.00 0.00
2013 0.17 0.00 0.00 2013 0.00 0.00 0.00
2014 0.11 0.00 0.00 2014 0.00 0.00 0.00
2015 0.04 0.00 0.00 2015 0.00 0.00 0.00
2016 0.00 0.00 0.00 2016 0.00 0.00 0.00
2017 0.00 0.00 0.00 2017 0.00 0.00 0.00
2018 0.00 0.00 0.00 2018 0.00 0.00 0.00
2019 0.00 0.00 0.00 2019 0.00 0.00 0.00
2020 0.00 0.00 0.00 2020 0.00 0.00 0.00
2021 0.00 0.00 0.00 2021 0.00 0.00 0.00
2022 0.00 0.00 0.00 2022 0.00 0.00 0.00
2023 0.00 0.00 0.00 2023 0.00 0.00 0.00
2024 0.00 0.00 0.00 2024 0.00 0.00 0.00
2025 0.00 0.00 0.00 2025 0.00 0.00 0.00
2026 0.00 0.00 0.00 2026 0.00 0.00 C.00
2027 0.00 0.00 0.00 2027 0.00 0.00 0.00
2028 0.00 0.00 0.00 2028 0.00 0.00 0.00

NPV 3.0% 24.18 23.31 21.21 NPV 3.0% 9.62 8.23 7.41
NPV 4.5% 20.90 19.63 18.91 NPV 4.5% 8.30 7.29 6.67
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6.6J2 Anchorage-Fairbanks Intertie Upgrade (AF1C0)

Using the calculated reduced Anchorage/Fairbanks capacity shortages (Table 6-9) 
and the $51 per kilowatt per year value of saved capacity, we calculate the capital cost 
savings due to capacity deferral attributed to the AF100. Table 6-11 summarizes the 
results. At a discount rate of 4.5 percent per year, tha benefits of capacity deferral due 
to the AF100 upgrade vary between $0.43 million and $2.20 million for Case 1 and 
$0.33 million and $1.75 million for Case 2.

____________________________ Dtirion Focua IocorponLtd

6.8.3 Healy-Fairbanks New Intertie (AF138)

Because the AF100 upgrade and the AF138 intertie would lead to the same 
capacity shortage reductions, these calculations produce the same capacity deferral 
benefits. Those benefits are between $0.43 million and $2.20 million for Case 1 and 
$0.33 million and $1.75 million for Case 2.

6.7 CAPACITY AVOID/JNCE DUE TO NEW/UPGRADED INTERTIES

The proposed interties make two significant contributions relevant for capacity- 
sharing benefits: access to another area’s capacity and increased reliability.

The previous section presented reductions in capacity shortage in Anchorage due 
to the proposed interties by accessing surplus capacity in Kenai and Fairbanks 
(surplus areas) to defer capacity additions in Anchorage (shortage area). Capacity 
deferral benefits derive from capacity in surplus areas contributing to a target reserve 
margin for a shortage area.

The reserve margin of an electric power system is a function of desired system 
reliability, sizes of power plants, availability of power plants, and syBtem size. A 
system reserve margin decreases with lower desired system reliability, smaller plants 
size, higher plants availability, and larger system size.

A new intertie leads to larger system sizes for interconnected areas and 
therefore would allow both areas to establish lower reserve margins, and/or add larger 
size units while keeping desired reliability unchanged. Lowering reserve margins leads 
to reduced capacity additions, i.e., capacity avoidance benefits.

SlUfa
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Table 6-11

BENEFITS OF REDUCED ANCHORAGE/FAIRBANKS CAPACITY SHORTAGE
(million dollars)

CASK 1

Load Growth

Year Low Medium High

1994 0.00 0.00 0.0
1995 . 0.00 0.00 0.00
1996 0.00 0.43 0.39
1997 0.74 0.77 0.11
1998 0.73 0.69 0.00
1999 0.72 0.63 0.00
2000 0.31 0.18 0.00
2001 0.00 0.00 0.00
2002 0.00 0.00 0.00
2003 0.00 0.00 0.00
2004 0.00 0.00 0.00
2005 0.00 0.00 0.00
2006 0.00 0.00 0.00
2007 0.00 0.00 0.00
2008 0.00 0.00 0.00
2009 0.00 0.00 0.00
2010 0.00 0.00 0.00
2011 0.00 0.00 0.00
2012 0.00 0.00 0.00
2013 0.00 0.00 0.00
2014 0.00 0.00 0.00
2015 0.00 0.00 0.00
2016 0.00 0.00 0.00
2017 0.00 0.00 0.00
2018 0.00 0.00 0.00
2019 0.00 0.00 0.00
2020 0.00 0.00 0.00
2021 0.00 0.00 0.00
2022 0.00 0.00 0.00
2023 0.00 0.00 0.00
2024 0.00 0.00 0.00
2025 0.00 0.00 0.00
2026 0.00 0.00 0.00
2027 0.00 0.00 0.00
2028 0.00 0.00 0.00

NPV 3.0% 2.14 2.37 0.46
NPV 4.5% 1.99 2.20 0.43

CASK 2
Load Growth

Y«ar Low Modi urn High

1994 0.00 0.00 0.00
1995 0.00 0.00 0.00
1996 0.00 0.00 0.26
1997 0.00 0.68 0.11
1998 0.73 0.69 0.00
1999 0.72 0.63 0.00
2000 0.31 0.18 0.00
2001 0.00 0.00 0.00
2002 0.00 0.00 0.00
2003 0.00 0.00 0.00
2004 0.00 0.00 0.00
2005 0.00 0.00 0.00
2006 0.00 0.00 0.00
2007 0.00 0.00 0.00
2008 0.00 0.00 0.00
2009 0.00 0.00 0.00
2010 0.00 0.00 0.00
2011 0.00 0.00 0.00
2012 0.00 0.00 0.00
2013 0.00 0.00 0.00
2014 0.00 0.00 0.00
2015 0.00 0.00 0.00
2016 0.00 0.00 0.00
2017 0.00 0.00 0.00
2018 0.00 0.00 0.00
2019 0.00 0.00 0.00
2020 0.00 0.00 0.00
2021 0.00 0.00 0.00
2022 0.00 0.00 0.00
2023 0.00 0.00 0.00
2024 0.00 0.00 0.00
2025 0.00 0.00 0.00
2026 0.00 0.00 0.00
2027 0.00 0.00 0.00
2028 0.00 0.00 0.00

NPV 3.0% 1.49 1.89 0.34
NPV 4.5% 1.37 1.75 0.33
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This section calculates the reductions in capacity reserve margin that could be 
made with the proposed interties and the associated avoidance of some capacity 
additions.10 No estimate of economies of scale benefits is provided in thin analysis," 
due to lack of good data on economies of scale.

6.7.1 Equivalent Reliability Index

Many different measures of the reliability of a power system have been 
developed and used; they vary depending on the particular needs of the measurement. 
Loss of Load Probability (LOLP) has gained considerable use in the industry as a 
reasonably well-defined index of system reliability [2]. An Equivalent Reliability Index 
(ERI), based on the same concepts of LOLP, is defined and used here for evaluation of 
the new/upgraded interties.

Experience has shown that the mean and variance (the square of the standard 
deviation) of capacity availability represent, reasonably well, the distribution of 
availability for reliability purposes, and that the distribution can be approximated by 
the Normal or Gaussian distribution [2]. In reference [3], LOLP is calculated by 
evaluating the area under the capacity availability distribution from tero to a given 
load. This evaluation requires standardising the variable and using a standard Normal 
table to evaluate the probability.

For example, the LOLP at a load of L, for a capacity availability mean M and 
standard deviation S, could be found from calculating the standard variable:

Z = (L - Mys

and *

LOLP = 0.5 -  Area Under the Standard Normal Evaluated Between 0 and Z

The implication of the calculation for the following discussion is that a change in 
the capacity of the system results in changes to the mean and variance of the 
availability distribution. A system addition would result in a different level of load 
that could be served (or lost) for the same LOLP target.

Following the same rational, and assuming the capacity on outage to be 
normally distributed, the Equivalent Reliability Index (ERI) is a measure of the 
adequacy of the reserve margin to meet the level of outages.

10. Tha taction on reliability (Saction 4) covarad tha banafita of tha newArogradad interties gained from 
tha reduction in outages; impacts on capacity planning wera not included in that analysis.

11. The inclusion of economies of scale benefits could only increase tha benefits of capacity sharing.



Did firm  Focub l& oa rp o rtltd

ERI = (RM - mys,

where RM * Reserve Capacity Margin (MW)
m « Mean of Capacity on Outage (MW) 
s « Standard Deviation of Capacity on Outage (MW)

A change in available capacity affects the mean and standard deviation of the 
capacity on outage. A new intertie, for instance, leads to a decrease in the standard 
deviation of the capacity on outages. This implies that the reserve margin could be 
adjusted downward for the decrease in the standard deviation of the capacity on 
outage, while holding the ERI constant.

(8.7.2 Calculation o f Avoided Capacity

The ERI is used as a measure of capacity adequacy, taking as input reserve 
margin and the distribution of capacity outages. Holding the ERI constant for 
evaluation of the cases with and without the interties, we calculate reductions in 
needed reserve margins due to the new/upgraded interties. New/upgraded interties 
result in reductions in reserve margins, since the impact of reliable additions is to 
decrease the standard deviation of the outage distribution (while slightly increasing the 
mean). Reductions in reserve margins lead to a fixed level of capacity avoidance for 
the area of interest.

A simulation of the capacity avoidance due to the new/upgraded interties used 
capacity and outage data for each generating unit in the Railbelt. A reserve load 
margin12 of 30 percent, which is equivalent to a system reserve margin1* of
23.08 percent, is assumed. Available generating resources for each area consist of 
those units most important for evaluation purposes; ie., if a unit is to be retired in 
1992, the unit is not included. The simulation assumes that the relationship between 
londs and resources remains constant through the study period so that the percent 
reserve margin stays constant

The ERI is calculated, as described above, from the capacity on outage data. 
For each proposal, the amount of avoided capacity is calculated as the MW reduction in 
reserve margin, such that the ERI is held constant with the addition of the new 
intertie. Benefits of the avoided additions to capacity are then calculated by applying 
the same capacity value ($51/kW) as in the deferral analysis.

12. Reaerve load margin is  tha  am ount of available genarating resource* th a t exceeds forecasted load, 
calculated aa a  percent of the  load.

13. System reserve m argin is the am ount of available generating resource* th a t exceeds forecasted load, 
calculated as a  percentage of the total available generating resources.

6-26
H IM *



Decbrioo Focu« Incorporated

8/7.3 Kenai-Anchorage New Intertie (KA138)
The amount of avoided capacity additions in the Kenai/Anchorage area due to 

the KA138 ranges from 9.4 MW to 20.7 MW for each year in which shortages occur, 
which is the case after 1999. The low estimate is based on an existing transfer limit of 
88 MW between Kenai and Anchorage, while the high estimate is based on an existing 
transfer limit of 60 MW.

6.7.4 Anchorage-Fairbanks Intertie Upgrade (AF100)

The amount of avoided capacity additions in the combined Anchorage/Fairbanks 
area, due to the AF100 line, ranges from 9.6 MW to 10.9 MW for each year in which 
shortages occur. The low estimate is based on a transfer limit of 84 MW for the 
AF100, while the high estimate corresponds to a transfer limit of 87 MW.

6.7.6 Healy-Fairbanks New Intertie (AF138)

The amount of avoided capacity additions in the combined Anchorage/Fairbanks 
area, due to the AF138 line, is 21.3 MW for each year of shortage conditions. This 
estimate is based on a transfer limit of 112 MW, after losses, for the AF138 between 
Anchorage and Fairbanks.

6.8 BENEFITS OF CAPACITY AVOIDANCE DUE TO NEW/UPGRADED 
INTERTTES

6.8.1 Kenai-Anchorage New Intertie (KA138)

Using the calculated reduced Kenai/Anchorage capacity shortages (Section 6.7.3) 
and the $51 per kilowatt per year value of saved capacity, we calculate the capital cost 
savings from capacity avoidance due to the KA138.14

The benefits are calculated for 1994-2033 at a discount rate of 4.5 percent per 
year; no benefits accrue for the years 1994-1998 r'nee there are no forecasted capacity 
for this period in the Railbelt. The benefits of capacity avoidance due to the KA138 
intertie vary between $14.8 million for Case 1 and $6.74 million for Case 2.

14. A 40-yMr lifetime h u  been estimated for the KA1SS.

me**
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6&JL Anchorage-Fsdrbanks Intertie Upgrade (AF100)

Using *he calculated reduced Anchorage/Fairbanks capacity shortages 
(Section 6.7.4) and the $61 per kilowatt per year value of saved capacity, we calculate 
the capital coet savings from capacity avoidance due to the AF100.

The benefits are calculated for 1994-20431* at a discount rate of 4.5 percent per 
year; no benefits accrue for 1994-1998 since there are no forecasted capacity shortages 
for this period in the Railbelt.

The benefits of capacity avoidance due to the AF100 upgrade are between 
$7.16 million for Case 1 and $8.13 million for Case 2.

6.8.3 Healy-Fairbanks New Intertie (AF138)

Using the calculated reduced Anchorage/Fairbanks capacity shortages 
(Section 6.7.5) and the $51 per kilowatt per year value of saved capacity, we calculate 
the capital cost ravings from capacity due to tine AF138.

The benefits are calculated for 1994-20431* at a discount rate of 4.5 percent per 
year; no benefits accrue for 1994-1998 since there are no forecasted capacity shortages 
for this period in the Railbelt. The benefits of capacity avoidance due to the AF138 
intertie are $15.97 million.

6.9 TOTAL CAPACITY-SHARING BENEFITS DUE TO NEW/UPGRADED 
INTERTIES

Total benefits of the new/upgraded interties are the sum of capacity deferral 
benefits (Section 6.6, Tables 6-10, <M1) and capacity avoidance benefits (Sections 6.8.1, 
6.8.2, 6.8.3). The total benefits for each new or upgraded intertie are shown in 
Table 6-12.

15. A 50-year lifetime hai been estimated for the eteel tower construction proposed for the AF100.

16. A 50-year lifetime haa been estimated for the eteel tower construction proposed for the AF138.

6-28
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Table 6-12

TOTAL CAPACITY-SHARING BENEFITS 
(million dollars, 1990 dollars)

Case 1 Case 2

Load Load

Low Mid High Low Mid High

KA138 35.7 34.4 33.7 15.0 14.0 13.4
AF100 9.2 9.4 7.6 9.5 9.9 8.5
AF138 18.0 18.2 16.4 17.3 17.7 16.3
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S ec tion  7 
O PE R A T IN G  R E S E R V E  SH A R IN G

7.1 OVERVIEW

Operating reserves1 respond to changes in customer demand and failures in the 
electric generation and transmission system. Operating reserves improve reliability, 
but they are often expensive. The hydroelectric capacity on the Kenai Peninsula may 
provide a less expensive source for some operating reserves that otherwise would be 
provided by thermal generating units in the Anchorage area.

The operating reserve savings depend on the following four factors:

1. The operating reserve requirements in Anchorage.

2. The cost of providing operating reserves from thermal plants in
Anchorage.

3. The transmission capacity between Anchorage and Kenai.

4. The generating capability in Kenai.

All four factors are discussed in more detail in the following subsections. The addition 
of a new Kenai-Anchorage intertie would increase, the savings due to operating reserve 
sharing by about $5.2 to $13.5 million.

Appendix A discusses the transfer of energy back and forth between Anchorage 
and Kenai to nsshape thermal demands to their most efficient production profile. The 
reshaping of demands served by thermal power plants differs significantly from sharing 
operating reserves. Reshaping involves moving significant amounts of energy between 
Kenai and Anchorage and changing the timing of thermal generation in Anchorage. 
Sharing operating reserves on the other hand, does not involve any transfer of energy 
between areas, nor the changed timing of any generation. It does involve shifting 
energy production among Anchorage power plants.

1. Throughout this report, th# term "operating re#erv#s' ref#re only to 'spinning re#«rv#s.' How#v#r, 
according to th# Alaska Intarti# Agreement, operating reeervts include both spinning and non-apinning 
reserve*. Non-spinning operating rai#rv#t were not considered in this analysis because they are projected 
to exceed requirement! in all scenario#.

liMfc
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7J2 ANCHORAGE OPERATING RESERVE REQUIREMENT

The interconnection agreements and operating practices among the Railbelt 
utilities currently result in the provision of approximately 65 MW of operating reserve 
accessible in the Anchorage area. Limited amounts of this operating reserve can be 
provided from outside the Anchorage area. Based on the information available, we 
estimate it is feasible to transfer up to 30 MW of operating reserve from Kenai to 
Anchorage. These 30 MW result from the practice of distributing these reserves such 
that they are not all lost with a single event.

With a second Kenai-Anchorage line, it would be feasible to transfer more than 
30 MW of operating reserve from Kenai to Anchorage. The existence of two lines 
would provide a backup link between Kenai and Anchorage in the event of a line 
failure so that operating reserves are not all lost. Based on our discussions with 
system dispatchers,2 we estimate that a second line would allow the transfer of up to 
50 MW of operating reserve from Kenai to Anchorage. The 50 MW results from 
allowing for 15 MW of operating reserves to be provided by thermal power plants in 
Anchorage; these 15 MW are necessary to provide load following in the Railbelt.

7.3 THE COST OF OPERATING RESERVES

In order to respond quickly to changing requirements, power plants providing 
operating reserves are operated at part load such that they can quickly increase or 
decrease their power output. This is expensive for thermal generating plants, in 
general and gas turbines in particular. Moet of the operating reserve provided in the 
Anchorage area comes from gas turbines.

Appendix A provides more specific information about gas turbine part-load 
operating costs. For example, when the 66 MW Beluga #5 CT operates at a loading of 
33 MW, its total operating cost (also called heat rate) is 15,012 Btu/kWh. At a loading 
of 33 MW, Beluga #5 provides 33 MW of spinning reserves (66 MW of rated capacity 
minus 33 MW of leaded capacity). When Beluga 45 is operated to provide spinning 
reserves,1 the cost of providing spinning reserves is the difference between the total 
operating coet of Beluga #5 (Le., 15,012 Btu/kWh) and the system marginal coet. The 
system marginal coet is typically 9,000 to 11,000 Btu/kWh (refer to Table A-2). 
Therefore, the cost of spinning reserves provided by Beluga 45 is estimated at 
5000 Btu/kWh.

2. Meeting* between Salim J. Jabbour and lyatem dirpatchere at Golden Valley Electric Aaaodation, 
Chugach Electric Aaaodation, Alaaka Municipal Light k  Power on Auguet 8, 9 and 10, 1989.
S. Operating Beluga #5 could have been avoided if it were not far the epinning reeervee requirement.

aim*
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A detailed examination of the operating records of CEA, GVEA, and AMLP for 
1988 indicates that the cost of providing spinning reserves is between 7,000 and
11.000 Btu/KWh.4 In this study, we estimate the cost of spinning reserves at
7.000 Btu/KWh.

7.4 KENAI-ANCHORAGE TRANSMISSION CAPACITY

The new intertie will be capable of transferring 160 MW from Kenai to 
Anchorage (110 MW delivered). Based on the analysis described in Appendix A, 
transmission capacity will not be a constraint on the transfer of 50 MW of operating 
reserve.

The existing line can transfer 60 MW (delivered) from Kenai to Anchorage in 
Case 1, and 88 MW (delivered under emergency conditions) in Case 2. Based on the 
analysis described in Appendix A, it is expected that there will be 26 MW of capacity 
available for the transfer of operating reserves in Case 1 and 29 MW in Case 2. 
Because this increment of capacity has very high losses (approximately 20 percent), it 
will be seldom utilized for economy transactions. Transferring operating reserve is 
ideal because it does not incur losses. Therefore the transmission capacity between 
Kenai and Anchorage will be a constraint on the transfer of operating reserves under 
the single line scenario.

7.5 KENAI GENERATING CAPABILITY

With the addition of Bradley Lake, hydroelectric capacity in Kenai will increase 
to 133 MW delivered to Soldotna. This hydroelectric capability is energy-limited such 
that its overall capacity factor is on the order of 35 percent. This means that on 
average, more than 80 MW of unused hydroelectric capacity exists because of limited 
energy. This is an ideal operating reserve application. The ability of Kenai hydro­
electric plants (particularly Bradley Lake) to provide useful operating reserve has been 
studied recently.1 These findings indicate that while Bradley Lake's response rate is 
not fast enough to provide spinning reserves, Bradley Lake would allow the Railbelt 
utilities to get increased spinning reserves out of the thermal units at minimal or no 
additional coet Following is an excerpt from a PTI report that explains this concept:

4. Value of Bradley Lake Spinning Raeervea, prepend by Detiiion Focus Incorporated, October 6, 1969.
5. Power Technologies Incorporated end Stone and Webcter Engineering Corporation have been working 
on thia iaeue for the Alaeka Energy Authority.
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Combuition turbines ire  typically rated based on i  mayi'mnm allowable turbine 
exhaust g u  tamper*ture. CT rating* are usually established for a standard set 
of environmental operating conditions known as ISO conditions. ISO conditions 
refer to an ambient temperature of 59 degrees Fahrenheit, at normal sea-level 
atmospheric pressure and at a certain relative humidity. For ISO conditions, CT 
will typically have two ratings based on some defined value of turbine exhaust 
gas temperatures:

1) Base Rating
2) Peak Rating

The turbine exhaust gas temperature is a significant indicator of the amount of 
life expenditure that occurs in a CT due to erosion and fatigue of the internal 
turbine parts.

The base rating is the power rating at which a CT can operate for sustained 
periods of time and stay within what is considered to be a normal maintenance 
schedule and without severe or unusual degradation to the internal parts of the 
turbine. The peak ratine is a power rating greater than the base rating at 
which a CT can operate for some limited period of time (hours), but which will 
cause greater than normal degradation of the internal parts of the turbine and 
will increase the frequency and necessity of maintenance.

Although not specified as a rating, CT have an emergency capability which is 
above the peak rating. This emergency capability may correspond to the 
maximum, physical fuel consumption capability of the turbine as allowed by the 
fuel control system. A CT can operate at this emergency capability for only a 
very limited period of time, and operation at such levels (for more than a few 
seconds consecutively) will result in severe degradation of the internal parts of 
the turbine and will require significant maintenance activity...

...Various operating strategies can be developed to obtain increased response 
capability from a CT. One could normally operate a CT at no more than its base 
rating level and, during below-normal frequency conditions, take advantage of the 
few seconds of temporary "above rated power" output which might occur before 
the controls reduce the output of the CT back to its base rating level. 
Conversely, one could normally strive to operate a CT at no more than its base 
rating level, but configure the controls of the CT to allow it to operate, on a 
sustained basis, up to its peak rating level. Thus, in response to a below-normal 
frequency condition, the governor could boost the output of the CT to the 
emergency capability (maximum fuel consumption) until the exhaust temperature 
controls bring the output back to the peak rating level. Ih e  CT could then be 
allowed to operate at the peak rating level until other generation was brought 
on-line or until the output of slower responding hydro or steam units could be 
increased. Thus, the latter strategy would provide more sustained reserve 
capability fro™ a given combustion turbine than the first operating strategy. 
Further, provided that a CT was not allowed to remain at its peak rating level 
for inordinate amounts of time, severe degradation of the internal parts of the 
turbine could be minimized and excessive maintenance activity avoided.

By using the "peak rating strategy," utilities can get increased spinning reserves 
from operating combustion turbines. The increase in spinning reserves is the difference 
between the peak and base ratings of the turbines. While the "peak rating strategy" 
could be used without Bradley Lake, the strategy would provide spinning reserves only 
if combustion turbines are operated at peak loading during emergency situations, for 
several minutes, until a unit is brought on-line. According to the PTI report, this 
would reduce the economic life of the turbines. The impact of Bradley Lake would be

IlMfa
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to reduce the time during which the turbine* would be operated at peak loading to less 
than 1 minute.

Therefore, we assume that Bradley Lake would allow the use of the "peak rating 
strategy" and provide additional spinning reserves. Assuming a 10 percent difference 
between the peak and base ratings* of thermal units, we estimate that Bradley would 
provide an additional 30 MW of spinning reserves in the summer and 50 MW in the 
winter.7

7.6 SAVINGS IN  OPERATING RESERVE COSTS

The benefits of increased operating reserve sharing due to a second line between 
Kenai and Anchorage derive from increased intertie availability,' increased reliance on 
Kensi’s spinning reserves in the winter,* and increased intertie transfer capability.10 
We estimate the annual benefits of increased operating reserve sharing between 
$400,000 and $1,200,000. The net present value of increased operating reserve sharing 
is between $5.2 million and $13.5 million” (see Table 7-1).

Table 7-1

NET PERCENT VALUE OF SAVINGS DUE TO INCREASED  
OPERATING RESERVE SHARING  

(million dollars, 1990 dollars)

Scenario 
Case 1

Case 2

Increased 
Intertie 

Fuel Availability
Low 3.70
Mid 5.11
High 6.37
Low 3.70
Mid 5.10
High 6.38

Increased Reliance 
On Kenai 
Reserves 
In W inter

0.62
0.87
1.10
0.62
0.87
1.10

Increased
Intertie
Transfer

Capability
3.35
4.71
6.00
0.84
1.18
1.50

Total
7.67

10.69
13.47
5.16
7.15
8.98

6. Based on discussions with PTI and representative® of tha Rail bait electric utilities.
7. Basad on Railbelt loads.
8. Refer to diecuan'on on scheduled maintenance of th* 115 KV line in Section 2.

9. Refer to Section 7.5.

10. Refer to Section 7.4.
11. Savings are adjusted for reduced gas royalty.

l i s t s *
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S ec tio n  8 
SUM M A RY  A N D  C O N C LU S IO N S

8.1 OVERVIEW

This section provides a summary of the overall cost-benefit results for each of 
the alternatives analyzed in this study. The costs and benefits that have been 
estimated in the previous sections are aggregated and compared. In accordance with 
the practice followed throughout this analysis, all costs and benefits are expressed in 
terms of 1990 dollars.

The costs and benefits of the following intertie proposals are summarized in this 
section:

1. A new Kenai-Anchorage 138 KV intertie
2. A limited upgrade of the Anchorage-Fairbanks line
3. A new Healy-Fairbanks 138 KV intertie

The following benefit categories are described:

1. Reliability
2. Economy Energy Transfer
3. Transmission Efficiency
4. State Revenue
5. Capacity Sharing
6. Operating Reserve Sharing

8-1
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8.2 NEW KENAI-ANCHORAGE 138 KV INTERTIE

Table 8-1 shows the present value of costs and benefits for the new Kenai- 
Anchorage line in each of the categories identified in this analysis. Positive benefits 
are indicated for each scenario examined. The expected value of net economic benefits 
is between $27.8 million and $57.1 million. The expected benefit to cost ratio is 
between 1.32 and 1.77. The difference between the low and high estimates of benefit 
reflects both the difference between the high and low reliability benefit and the 
difference between the low and high capital costs. The high estimate of total costs 
includes a replacement cost of $9.5 million (net present value of a replacement cost of 
$22.9 million after 20 years of service) for the submarine cable.

Figure 8-1 displays net benefits for each scenario. Figure 8-2 shows the relative 
contribution of each benefit category to the total expected benefits.

Table 8-1

NEW KENAI-ANCHORAGE INTERTIE: SUMMARY OF COSTS AND BENEFITS

In c re a s e d

C sm  <1 Urn

Case 12

* j« w v t lo h »
! n c r * . .« 4  In e rw i .d lp ln n ln g  
lanemf to d u e .4  In c ru B * 4 C « p .c lt y  U i . m .  
Cnsrgy T r . n . .  C >  IM r ln g  lh * r l r g  
T r . n . f . r  U s . . . .  H s y . l t y  t a n s f U .  l a n . t i t .

T d t l l  O m f l t . T K j l  C M t t • i t  k a f l i i
l * R s f l :  t .  

t o t  I .
Coot

r n l U s . a Uc* l lg h UdB H l7h Us. ■ l f h Ueo l lg h
i w U s . 3 5 .0 - 3 . 1 3 3 .7 7 .7 1 1 0 .3 1 3 7 .3 7 4 .1 •  0 .1 1 4 .3 U .  7 1 .1 4 1 .7 3H id d l. I S . 7 > 1 .1 3 4 .4 7 .7 1 1 0 .7 1 1 7 .3 7 4 .1 1 4 .1 3 4 .1 1 3 .4 1 .3 4 1 .7 1High 3 4 .4 - 1 . 3 3 3 .7 7 .7 1 1 1 .3 1 3 1 .3 7 4 .1 •  0 .3 3 3 .0 1 4 .1 1 .1 3 1 .T3H id d l. Us* 1 1 .1 - 3 . 3 3 3 .7 1 0 .7 1 1 3 .7 1 4 1 .7 7 4 .1 •  0 .1 3 3 .1 4 4 .1 1 .4 4 1 .3 3H id d l. 5 1 .7 • 3 . 3 3 4 .4 1 0 .7 1 3 3 .7 1 4 1 .3 7 4 .1 0 1 .3 ♦0.3 4 4 .4 1 .4 7 1 .9 4High 5 3 .7 - 4 . 3 3 3 .7 1 0 .7 1 3 4 .3 1 4 3 .3 7 4 .1 •  0 .3 4 0 .4 4 4 .4 1 .4 7 1 .9 4m qn Us* * 1 .» • 3 . * 3 3 .7 1 3 .3 1 3 1 .4 1 1 1 .7 7 4 .1 0 0 .3 1 3 .3 4 3 .1 1 .4 1 2 .1 1H id d l. O . l • 3 . 3 3 4 .4 1 3 .3 1 4 1 .3 1 3 1 .7 7 4 .1 0 0 .3 3 1 .3 • 4 .4 1*44 2 .1 4High 4 1 .0 - 3 . 3 3 3 .7 1 1 .3 1 4 0 .1 1 3 7 .4 7 4 .1 •  0 .3 1 3 .3 3 3 .3 1 .4 3 2 .1 1
Uw I s * 3 3 .3 - 3 . 1 1 3 .0 3 .3 1 7 .3 1 0 4 .3 7 4 .1 0 0 .3 1 .4 1 0 .7 1 .0 1 1 .4 1H id d l. 3 3 .3 • 1 . 1 1 4 .0 3 .1 1 0 .0 1 0 3 .3 7 4 .1 0 0 .3 1 .4 1 1 .1 1 .0 3 1 .4 1

«l«r> 3 7 .3 • 1 . 3 1 3 .4 3 .3 4 3 ,3 1 0 3 .3 7 4 .1 •  3 .1 3 .4 1 1 .7 1 .0 3 1 .1 3H IM ) . Us* 0 . 3 - 3 . 3 1 3 .0 7 .3 1 0 1 .3 1 1 3 .1 7 0 .1 •  3 .1 1 1 .4 4 4 .7 1 .1 1 1 .9 1H id d l . 3 3 .1 • 1 . 0 1 4 .0 7 .1 1 0 3 .1 1 3 0 .4 7 4 .1 • 3 .1 1 4 .3 4 4 .1 1 .3 0 1 .1 1High 3 4 .3 • 4 . 3 1 3 .4 7 .3 1 0 3 .3 1 3 0 .4 7 0 .1 •  3 .1 1 7 .0 4 4 .1 1 .1 0 1 .9 1High Us* 4 3 .3 - 3 . 7 1 3 .0 3 .0 1 1 4 .3 1 3 1 .3 7 0 ,1 •  3 .3 7 3 .4 1 7 .7 1 .3 1 1 .1 9
HI (M l . 3 3 . t • 3 . * 1 4 .0 3 .0 1 1 7 .0 1 1 4 .3 7 0 .1 1 3 .1 3 0 .4 3 0 .1 1 .1 4 1 .1 1S igh M .3 • 3 . 3 1 3 .4 7 .0 1 1 3 .7 1 3 3 .0 1 0 .1 I I . 1 1 3 .3 M .4 1 .3 4 1 .1 9

B s ta a :
A l l  v s l t t s  a r t  in  1990 B i l l 1an S e l l a r s  (p rao«M  re lw t f a r  19$a t b r t u f f t  9033 d la o e ta tc t f as < l.M /y r i 
T o ta l M f t f f l t v  in e lu M i

b e n e f i t  law  M lfb
R e l i a b i l i t y  b e n e f i t *
M v c m  u in t e n a n c *  c o s t s  a l  11$ KV l in o  

T o ta l c o r e i  in c lu d e  c a p ita l e a s ts  an t 0 4M c o t t a .
■st b e n e f i t s  •  T o t a l b e n e f i t s  •  T o ta l C a s ts ,
Tab le in c lu eea  k y d ro tn e ra e l o o e r a in a t ie n  e a j ia tA s n i .

3 3 .3 3
3 .0 0
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Net Benefits (SW)
C a m  1 Cc m  2

I 1 1o 1LL LM LH ML MM MH HL HM HH LL LM LH ML MM MH HL HM HH
Scenario

■ I Low EZ2  High

LLLMLH
Low Fooi/Low Load Low Fu*L'M«3d« Load lent Fuai/High Load

ML Mktta Fual/Low Load MM Mktta Fuet/VWdt Load MH Midda Fuat/High Load
HL High FwaVLfl* Load HM High Fuamddto Load HH High FuaVHigh Load

Figure 8*1. New Kenai-Anchorage Intertie: Net Benefits

Energy Transfer 
S43.42M 35%

RefaHRty 
$40.96M 33%

Reduced Maintenance 
$5.00M 4 %

Spanning Reserves 
$845*4 7 %

Capadiy Sharing 
$24.39M T0%

Energy tranrfarindoctoitraiafer Joes and gas roydty.
Average ot a l acenvkx.

Figure 8-2. New Kenai-Anchorage Intertie: Breakdown o f Expected Benefits
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8^  LIMITED UPGRADE OF THE ANCHORAGE-FAIRBANKS INTERTIE TO
100 MW

Table 8-2 shows the present value of costs and benefits for the limited 
Anchorage-Fairbanks upgrade to 100 MW. Positive benefits are indicated for each 
scenario examined. The expected value of net economic benefit is $35.5 million. The 
expected benefit to cost ratio is 4.45.

Figure 8-3 displays the net benefits estimated for each scenario. Figure 8-4 
shows the relative contribution of each benefit category to the total expected benefits.

Table 8-2

ANCHORAGE-FAIRBANKS UPGRADE TO 100 MW:
SUMMARY OF COSTS AND BENEFITS

Assumptions
Increased 

Econony Reduced
Increased

IncreaaedCapacity Benefit------- ---------- Energy Trana. Gas Sharing Total Total Not to Coot
Scanario Fual Load Tranafer Loaaaa Royalty Benefits Sanafita Coata Sanafita Ratio
Caaa 11 Low Low 55.0 -20.2 6.1 9.2 55.0 10.3 44.7 5.34

Middle 44.6 -16.4 5.3 9.4 47.9 10.3 37.6 4.65
High 40.3 -16.8 5.6 7.6 41.9 10.3 31.6 4.07

Middle Low 25.4 -9.1 2.5 9.2 33.0 10.3 22.7 3.20
Middle 33.6 -12.0 3.3 9.4 39.4 10.3 29.0 3.82
High 51.1 -19.1 5.2 7.6 49.9 10.3 39.5 4.84

High Low 30.9 -10.3 2.9 9.2 37.6 10.3 27.3 3.65
Middle 41.6 -14.0 3.9 9.4 45.9 10.3 35.6 4.46
High 61. S -21.1 5.9 7.6 59.2 • 10.3 48.9 5.74

Caaa 12 Low Low 55.0 -20.2 6.1 9.5 55.4 10.3 45.1 5.37
Middle 44.6 -16.4 5.3 9.9 48.4 10.3 38.1 4.70
High 40.5 -16.1 5.6 8.5 42.8 10.3 32.5 4.15

Middle Low 25.4 -9.1 2.5 9.3 33.3 10.3 23.0 3.23
Middle 33.6 -12.0 3.3 9.9 39.9 10.3 29.6 3.87
High 51.1 -19.1 5.2 8.5 50.7 10.3 40.4 4.92

High Low 30.9 -10.3 2.9 9.5 38.0 10.3 27.7 3.68
Kiddle 41.6 -14.0 3.9 9.9 46.5 10.3 36.2 4.51
High 61.1 -21.1 5.9 8.5 60.1 10.3 49.8 5.83

Notes:
All raluaa ara in 19)0 Million dollara (present value for 1994 through 2043 discounted at 4.5l/yr>
Total benefits includa a reliability banafit of 5.04 million dollara.
Total coata includa capital coata and 04K coata.
Nat Benefits - Total Benefits - Total Coats.
Tabla includaa North Pola adjusts*nt.
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Net Bsnaflts ($M)

Sc*n*ri0

a  Low Foei/Low Load ML MWde Fuel/Low Load HL Ugh FucfLow LoadLM Low Foat/Midds Load MM Mdda Fuol/Mtfda Load HM High FurtMddM LoadLH Low Fuei/High Load MH Middk Fuel/High Load HH High FuatHigh Load

Figure 8-3. Anchorage-Fairbanks Upgrade to 100 MW: Net Benefits

*8.99M20%

Energy transfer Indudes transfer loss 
and 0u royalty.
Average of a l scenarios.

Figure 8*4. Anchorage-Fairbanks Upgrade to 100 MW:
Breakdown o f Expected Benefits
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8.4 HEALY-FAIRBANKS INTERTIE

Table 8-3 shows the present value of coats and benefits for the Healy-Fairbanks 
Northern intertie. Positive benefits aro indicated for each scenario examined. The 
expected value of economic benefit is $41.2 million. The expected benefit to cost ratio 
is 1.64.

Figure 8-5 displays the net benefits estimated for each scenario. Figure 8-6 
shows the relative contribution of each benefit category to the total expected benefits.

Table 8-3

HEALY-FAIRBANKS NORTHERN INTERTIE:
SUMMARY OF COSTS AND BENEFITS

Increased Xnerensed
Assuzaptiona Economy Reduced XneressedCapacity Bensfit

- - - - - - - ------ Energy Trana. Gas Sharing Total Total Met to CostScenario Fuel Load Transfer Losses Royalty Benefits Benefits Costs Benefits Ratio
Casa 11 Lot* Low 84.9 -14.5 10.0 18.0 109.8 64.6 45.3 1.70Middle 92.7 -13.5 9.9 18.2 108.8 64.6 44.3 1.69High '87.9 -11.9 9.9 16.4 113.7 64.6 49.1 1.76Kiddle Low 47.6 2.5 3.7 19.0 83.2 64.6 18.6 1.29Middle 61.7 -1.9 5.3 18.2 94.8 64.6 30.2 1.47High 93.9 -7.7 7.8 16.4 111.9 ,64.6 47.2 1.73High Low 57.7 -1.2 6.3 19.0 92.2 64.6 27.6 1.43Middle 76.1 -5.6 7.7 19.2 107.8 64.6 43.2 1.67

High 97.1 -6.7 8.6 16.4 126.9 64.6 62.3 1.97
Casa 12 Low Low 88.9 -15.9 10.3 17.3 112.2 64.6 47.7 1.74

Middle 87.1 -15.0 10.4 17.7 111.7 64.6 47.2 1.73High 90.7 -13.0 10.2 16.3 115.8 64.6 51.3 1.79
Middle Low 47.7 2.4 3.7 17.3 82.6 64.6 19.1 1.28Middle 61.9 -2.0 5.3 17.7 94.5 64.6 29.9 1.46High 94.0 -7.1 7.9 16.3 111.7 64.6 47.2 1.73
High Low 57.9 -1.3 6.3 17.3 91.7 64.6 *.7.1 1.42

Kiddle 75.4 -5.9 7.7 17.7 107.5 64.6 43.0 1.67
High

• n a n m o M M

97.2 -6.8 1.6 16.3 126.8 64.6 62.3 1.96

Motes:
All values are In 1990 Million dollars (prasant value for 1994 through 2043 discounted at 4.5»/yr)
Total bantfits includa a reliability benefit of 11.52 million dollars.
Total costs includa capital costa and 0(H costs.
Nat Benefits - Total Benefits - Total Coata.
Tabla includas North Pola adjustment.

B1SMU
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P e n s i o n  F o c u s  In c o r p o r a t e d

Net Benefits ($M)

LL LM LH ML MM MH HL HM. HH a  LM LH ML MM MH HL HM HH
Scenerio

LL Low Fual/Low Load LM Low Fmi/Midda Load LH Low Fust/High Load
ML Midda Fosi/Low Load MM Midde Fuai/VSdcJo Load MH Midde Fosl/High Load

HL High Fustlow Load HM High Foamddte Load HH High FueVHtgh Load

Figure 8-5. Healy-Fairbanks Northern Intertie: Net Benefits

Energy Transfer 
$76.91 M  73%

Rstetofflty 
J11.52M 11%

Gapsdty Staring 
J17.32M 16%

Energy transfer Indude# transfer toe#
•nd gs# royalty.
Average of s i  scenario#.

IlMfe

Figure 8-6. Healy-Fairbanks Northern Intertie: Breakdown o f Expected Benefits
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Table 8-4 shows the present value of the incremental costs and benefits for the 
Healy-Fairbanks northern intertie. All costs and benefits presented in Table 8-4 are 
incremental over corresponding costs and benefits of the limited upgrade of the 
Anchorage-Fairbanks line. The expected value of incremental net economic benefits is 
$5.7 million. The expected incrremental benefit to coet ratio is 1.1. Most of the 
examined scenarios show positive incremental net benefits; only three scenarios (all 
with low load forecasts) show small negative incremental net benefits.

Figure 8-7 displays the incremental net benefits estimated for each scenario. 
Figure 8-8 shows the relative contribution of each benefit category to the total expected 
incremental benefits.

Table 8-4

HEALY-FAIRBANKS NORTHERN INTERTIE:
SUMMARY OF COSTS AND BENEFITS 

(INCREMENTAL OVER THE LIMITED UPGRADE OF 
THE ANCHORAGE-FAIRBANKS LINE)

Paste Table 8-4, reduced, here.

Incraaaad Incraaaad
Assumptions Economy suducsd InoraeaedCapacity Banafit

 ———------   tn«rgy Trans. Gas Sharing Total Total hat to CostScsnario Fual Load Tranafar Loaaaa Royalty Benefits Banafita Coata Banafita Ratio
Case 1 Low Low 29.9 5.7 3.9 9.9 54.9 54.2 0.5 1.01Hiddla 39.1 2.9 4.7 9.9 60.9 54.2 6.7 1.12High 47.3 4.9 4.3 9.9 71.9 54.2 17.5 1.32Hiddl a Low 22.1 11.6 1.2 9.9 50.2 54.2 -4.0 0.93Kiddla 29.1 10.1 2.0 9.9 55.4 54.2 1.2 1.02High 32.7 11.4 2.6 1.9 61.9 54.2 7.7 1.14High Low 26.9 9.0 3.4 9.9 54.5 54.2 0.3 1.01Middle 34.4 9.3 3. B 9.9 61.9 54.2 7.6 1.14High 35.3 14.4 2.7 9.9 67.7 54.2 13.4 1.25Casa 2 Low Low 33.9 4.4 4.2 7.9 56.9 54.2 2.6 1.05Kiddla 42.5 1.5 5.1 7.9 63.3 54.2 9.1 1.17High 50.2 3.9 4.6 7.9 73.0 54.2 19.9 1.35Kiddla Low 22.3 11.5 1.2 7.9 49.3 54.2 -4.9 0.91Middle 28.3 10.0 2.0 7.9 54.6 54.2 0.4 1.01Ugh 32.9 11.3 2.6 7.9 61.0 54.2 6.9 1.12High Low 27.0 9.9 3.4 7.3 53.7 54.2 -0.6 0.99Kiddla 34.9 3.2 3.9 7.9 51.1 54.2 6.9 1.13

• I • ■ ■ ■ ■ a * J ■ ■ ■

High 35.4
mmmmmmamm

14.3 2.7 7.9 66.7 54.2 12.5 1.23

Notas:
. All vsluas ars in 1990 million dollara (prasant value fo r  1994 through 2043 diacountad at 4.54/yr).
. Total benefits includa a raliability benefit of 5.49 million dollars.

Total costs includt cspitsl costa snd OtM costs.
Nat Banafit* » Total Banafita - Total Costs.
Ttblt includss North Pola idjujtmsnt.

8-8
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LL LM LH ML MM MH HL HM HH LL LM LH ML MM MH HL HM HH
Scenario

LL Low Fuat/Low Load ML Mktfa Fual/low Load HL Hgh Fual/Low LoadLM Low Fud/Midda Load MM Mddk FuaL/Mdda Load HM High FusVMddM Load
LH Low Fuai/High Load MH Mdda Fuat/High Load HH High FuatHagh Load

Figure 8-7. Healy-Fairbanks Northern Intertie: Net Benefits 
(Incremental Over the Limited Upgrade of the Anchorage-Fairbanks Line)

Ensryy Transfer 
$45.11M 75%

16.46*411%

Capacity Sharing 
$6.33*414%

Enoryy trwfor IrtdudM t n f v  loss and gas royalty.
Avwagt d  a! icsmrios.

Figure 8-8. Healy-Fairbanks Northern Intertie:
Breakdown of Expected Benefits 

(Incremental Over the Limited Upgrade of the Anchorage-Fairbanks Line)
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A p p e n d i x  A  

B E N E F I T S  O F  I N C R E A S E D  H Y D R O - T H E R M A L  C O O R D I N A T I O N

The efficiency of thermal generation depends on the output level of the power 
plant. Thermal power plants typically operate most efficiently at or near full loading. 
While dispatchers try to achieve the least-cost operation, the electric demand often does 
not match the most efficient power-plant operating level of output. Coordination 
between two or more areas allows a more efficient use of generation resources. For 
example, hydroelectric generation in Kenai can be utilized to increase the generating 
efficiency of the thermal power plants in Anchorage. By adjusting the output level of 
hydroelectric generation in Kenai, the demand served by Anchorage thermal power 
plants can be reshaped by either adding to or subtracting from the natural Anchorage 
electric demand. By properly reshaping the demand served by Anchorage generation, 
more efficient output levels of the Anchorage thermal power plants can be obtained, 
therefore, savings in operating costs can be achieved. Much of these savings, called 
benefits of hydro-thermal coordination, are the result of Bradlt,* lake; however, a new 
Kenai-Anchorage intertie could increase these savings by increasing the coordinp ♦ ion 
capability between the Kenai hydro and the Anchorage thermal systems. The realized 
savings, called benefits of increased hydro-thermal coordination, depend on the following 
four factors:

1. Savings from reshaping Anchorage thermal generation
2. Transmission capacity between Anchorage and Kenai
3. Transmission losses
4. Flexible, low-cost generating' capability in Kenai.

All of these are discussed in more detail in the following subsections. Approximately 
$1.4 million to $3.4 million (in 1990 dollars) of annual benefits accrue to the new 
intertie. These benefits result from increased economy transfers due to the new 
intertie’s higher transfer capability and lower transmission looses.

A-l
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A.1 SAVINGS FROM RESHAPING ANCHORAGE THERMAL GENERATION

The efficiency of thermal power plants changes over the range of power-plant 
output.1 For example, Table A-l lists performance data for the Beluga CT #5.

Table A-l

OPERATING PERFORMANCE OF BELUGA CT #5

S o u r c e :

Output
( W )

33
66

(11

Paroant of 
Maxi nun

50
100

Beat Bata
(Btu/kWh)

15012
12963

Fuel Usa
(MBtu/hr)

495.4
855.6

Ignoring transmission losses for the moment, if Beluga CT #5 needed to operate 
at 50 percent loading to serve Anchorage local demand, the Kenai hydro energy could 
meet the demand half the time and Beluga CT #5 could operate at 100 percent loading 
the other half of the time. When Beluga CT #5 operates at full output, half of its 
energy would be transferred to Kenai. At the end of this half-on/half-off cycle of 
Beluga CT #5, the Kenai hydroelectric energy and Beluga CT #5 total electric 
generation would be unaffected, but the energy transfer between Kenai and Anchorage 
would have increased by 396 MWh in each direction; Figure A-l illustrates the process.

During this cycle, the cost of thermal generation would be significantly reduced. 
For example, from Table A-l one can calculate that operating Beluga CT #5 at 
50 percent loading for 24 hours requires 11,890 MBtu. Operating Beluga CT #5 at 
100 percent loading for 12 hours generates an equivalent amount, of electricity but oixly 
requires 10,267 MBtu. Fuel savings of 1623 MBtu (i.e., 11,890 MBtu minus 
10,267 MBtu) are realized by reshaping 396 MWh of energy. On a per unit of energy 
reshaped (i.e. thermal generation shifted through time) basis, this amounts to
4,098 Btu/kWh (i.e., 1,623 MBtu divided by 396 MWh.) As the calculation below 
illustrates, this saving is equivalent to the difference between the heat rate at 
50 percent loading and the incremental heat rate between 50 percent loading and 
100 percent loading;

Total heat rate at 50% loading 
Incremental heat rate between 
50% and 100% loadings 

Difference

15,012 Btu/kWh 
10,914* Btu/kWh

4,098 Btu/kWh

1. The efficiency of a thermal power plant it typically measured in term* of fuel input requirement* per 
unit of electric output, called heat rate*. Efficiency incraaaei with reduced heat rate*, i.e., with reduced 
fuel input per unit of electric output.

2. Urinff the valuee in Table A-l: (885.6 - >i95.4)MBtu/(66 - S3)MW -  10.914 MBtu/MWh or 10,914
Btu/kWh.
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Original 33 MW 396 MWh396 MWh

24 hours

Reshaped 66 MW

Reshaped ^ (thermal)

396 MWh
►

396 MWh
j

396 MWh ------------

...................................... } (hvdro)

1 2  hours

Kenai
Peninsula

Figure A*l. Reshaping Thermal Flnergy Generation

The moat expensive or marginal generating units in operation are the likely 
candidates for thermal energy generation reshaping. Table A-2 lists the heat rate 
performance characteristics for these units in Anchorage. In terms of the difference 
between the total heat rate at 50 percent output and the incremental heat rate 
between 50 percent and 100 percent output, Beluga CT #5 with a value of 
4098 Btu/kWh is representative of this group. Therefore, the magnitude of savings 
illustrated in the previous example would generally carry over to results based on the 
complete set of representative units enumerated in Table A-2.

\

Reshaping thermal energy production will be applied to the marginal unit or the 
unit loaded last. We estimate the marginal units relative likelihood based on the unit’s 
technology. The production simulation results indicate that combined cycles (CC) 
technology will be the marginal operating technology in Anchorage approximately 
75 percent of the time; and gaa turbine or combustion turbine (CT) technology will be 
marginal the remaining 25 percent of the time. We also distinguish between two 
"classes" of CC units: a 50 MW class (represented by AMLP #56 CC) and a 100 MW 
class (represented by Beluga CC #8).

SISMt
A-3
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Table A-2

HEAT RATE PERFORMANCE CHARACTERISTICS OF SELECTED 
ANCHORAGE AREA GENERATING UNITS

(1) (2) (3) (4) (5)

I n c r e m e n t a l
T o t a l  E a s t B e a t  R a t e

tPull R a t e  • 50% 50% t o  100 % Col  (3)
O u t p u t O u t p u t o f  O u t p u t M i n u s

H u m (>«) (Btu/kMh) (Btu/kMh) Col (4)

Beluga C C  #8 101 10,9 81 7,801 3,180
AML P CC #56 47 13, 7 0 0 8,718 4,982
Beluga C T  #3 55 1 3 , 1 3 6 9,552 3, 584
AMLP  CT #8 87 1 4 , 0 2 9 9,591 4, 438
Beluga C T  #5 66 1 5 , 0 1 2 10,914 4,098
AMLP CT #4 33 1 8 , 4 7 5 9,372 9,148

Source: [1]

Based on our examination of the production simulation results, we estimate that 
when the combined cycle is the marginal technology, about half the time the 50 MW 
class would be marginal; during .the other half the larger 100 MW class combined cycle 
would be marginal. If gas turbine technology is marginal, we assessed the relative 
probability of the various units being marginal based primarily on their relative sizes.

Table A-3 lists the technology, representative units, and probability that a 
representative unit is the marginal unit in Anchorage before applying the hydro- 
thermal coordination.

Table A-3

MARGINAL UNIT IN ANCHORAGE BEFORE APPLYING 
HYDRO-THERMAL COORDINATION

Technology 

Combined Cycle

Gas Turbine

Fraction of 
Time

75%

25%

Representative
Unit

Beluga #8 
(100 MW class) 

AMLP #56 
(50 MW class)

Beluga #3 
AMLP #8 
Beluga #5 
AMLP #4

Fraction of 
Time

37.5%

37.5%

5%
9%
8 %

3%

>1M<«
A-4
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The amount of thermal demand which muat be reshaped in order to affect 
hydro-thermal coordination benefits depends on which thermal unit in Anchorage is 
marginal before applying hydro-thermal coordination, and what the loading on that unit 
would otherwise be. Take, for example, a 100 MW class combined cycle unit. Given 
that such a unit is marginal, we conclude that the demand placed on this unit is 
uniformly distributed between its minimum and maximum loadings.1 We reached the 
conclusion of uniform distribution because, given that a unit is the marginally 
committed unit, its loading above minimum will vary randomly based on temperature 
and other random events that affect electric demand. Figure A-2 illustrates a 
cumulative probability distribution of this assessment. This figure illustrates that 
given that the unit is marginal, there is a 100 percent probability that the loading is 
less than 100 MW and 0 percent probability that the loading is less than 25 MW. This 
figure also illustrates other likelihoods, for example the probability of a loading between 
50 MW and 75 MW is 33 percent. This characteristic is important in determining how 
often sufficient transfer capability exists in the Kenai-Anchorage intertie to realize 
hydro thermal coordination. We return to this issue after defining the transmission 
capabilities.

Loading (MW)

Figure A-2. Loading of a Marginal 100 MW Glass Combined Cycle

3. For tha 100 MW dans combinsd cycle, ws assume a 25 MW minimum load.

auefa
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A-2 KENAI-ANCHORAGE TRANSMISSION LOSSES AND CAPACITY

Transmission losses and ansfer capacity interact to affect the savings of 
reshaping. First, we review the impact of losses. Second, we discuss the impact of 
capacity constraints. Then we review the 100 MW combined-cycle class in detail.

Transmission losses reduce the benefits of reshaping thermal generation because 
they increase the required amount of input energy transfer and limit the potential for 
economic energy transfer between areas. The performance of the proposed 138 KV line 
and the existing 115 KV* line is listed in Table A-4. For the existing line, transmission 
losses are 8.9 percent for the first 40 MW and an incremental 16.6 percent for the 
second 20 MW, with still greater losses for higher loadings. We will use 8.9 percent 
losses as an example now. In order to have 1.0 MWh for reshaping in Anchorage,
1.098 MWh (1.0 MWh/(100% * 8.9%)} must be generated in Kenai. Furthermore, to 
return this 1.087 MWh to Kenai,* 1.2049 MWh (1.098 MWhA100% - 8.9%)} must be 
generated in Anchorage. The right-most column in Table A-4 lists the reshaping 
energy requirement, i.e., the energy required to be generated in Anchorage to allow the 
reshaping of 1 MWh in Anchorage. It is possible that the losses can be so great as to 
prevent economical reshaping.

Table A-4

KENAI-ANCHORAGE TRANSMISSION LINE PERFORMANCE

With a second 
138 KV line

Existing 
115 KV line

Input Incremental Average Output
Reshaping

Energy
Range Losses* Loaaes* Range Requirement
(MW) (%) (%) (MW) (MWh/MWh)

0-60 4.2 4.2 0̂ 57 ’.09
60-90 10.2 6.2 57-84 1.14
90-100 13.2 6.9 84-93 1.15
100-120 15.2 3.3 93-110 1.19
120-155 18.6 10.6 110-139 1.25

0-40 8.9 8.9 0-36 1.20
40-60 16.6 11.5 36-53 1.28
60-70 19.2 12.6 53-61 1.31
70-90 28.7 16.2 61-75 1.42

a. Refer to Section 3.

4. Tho performance of the 115 KV line is shown up to 90 MW input; however, there is uncertainty
concerning tha ability of the line to accept more than 70 MW input
5. Figure A-l illustrates that the Kenai hydro-ensrgy would be uaed for reshaping thermal enorgy
generation in Anchorage. Since Kenai hydro-ensrgy ie leas than the energy requirements in Ksnaj for all
load forecasts, any Kenai hydro-energy transferred to Anchorage would have to be replaced by transferring 
back energy generation from Anchorage or with additional thermal generation in Kenai. Much of the time 
it ie most economical to generate this thermal energy in Anchorage and transmit it to Kenai.

A-6
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Reshaping thermal energy in Anchorage may alio be limited by the total line 
transfer capability. If 100 MW combwed cycle ii marginal, it may be loaded between 
25 MW and 100 MW as illustrated in Figure A-2. With the 138 KV line, any such 
loading can be accommodated; the existing 115 KV line alone has sufficient capability 
to reshape this unit only if its output is leu than 61 MW or 75 MW depending on the 
transfer capacity of the 115 KV line.

We next explain how the transmission losses and transfer limits interact to 
determine what savings are possible given that a specific unit is marginal. Table A-5 
lists the results for 100 MW class combined cycles. In the first full column from the 
left, this taole shows the different performance ranges described in the previous table. 
The next column to the right lists the probability that reshaping falls within a specified 
range of transmission performance. These probabilities are calculated using the 
information illustrated in Figure A-2. This listing confirms that the 138 KV line can 
serve all reshaping demands while the 115 KV Hn* cannot serve reshaping demands for 
this type of generating unit 32.7 percent of the time (i.e., above 75 MW). The next 
column to the right describes the savings obtained by reshaping. These values are 
calculated by substracting from 10,981 Btu/kWh, 7,801 Btu/kWh times the energy ratio 
shown in the right-most column in Table A-4. As one goes down this column for a 
transmission alternative, the savings decrease per kilowatthour reshaped because of 
increased losses. Note that while it may be poesible to transfer up 75 MW output with 
the existing 115 KV line it is uneconomical to reshape above 61 MW. The next column 
to the right indicates the average loading one would expect given the transmission 
system is operating within that performance range. Therefore, the savings would be 
that loading (converted to kilowatts) times the savings in column to the left.*

The average range loading of the line for reshaping listed in Table A-5 is also 
useful in the calculation of unused line transfer capacity which could be used for 
spinning reserve transfers. The line capacity available to transfer spinning reserve is 
listed in the right-moet column. Spinning reserve transfers are also limited by 
generation considerations. When the 100 MW class combined cycle unit is the 
reshaped unit, the calculations show that the 138 KV line always has enough unused 
capability to transfer 30 MW of spinning reserve and can transfer 50 MW of spinning 
reserve 90.8 percent of the time. The remaining 9.2 percent of the time it is limited to 
42 MW.

The calculations summarized here for the 100 MW class combined cycle were 
repeated for all the generating units listed in Table A-l. The results for each specific 
unit were weighted by their respective probability of being the marginal unit. With the 
second 138 KV line, there would be enough capacity to transfer 49.7 MW (on average) 
of spinning reserves. On the other hand, the 115 KV Hne desiring to transfer 30 MW

6. For ftxunplt, for tha f in t row in this tabla, th* aaving* would b* 2,481 Btu/kWh timaa an average 
loading of 41,000 kw or 101 million BtuVhocr. Th* raaulta for th* complete unit would b* obtained 
weighting th**« aaving* by th* probabiliti** that th* loading ia within that rmnga.

sim u A-7
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of spinning reserve only has enough unused line capacity to transfer 28.7 MW (on 
average) if the output rating of the line is 75 MW and 23 MW (on average) if the 
output rating is 61 MW. Table A-6 summarizes the savings from hydrothermal 
coordination averaged across all unit loadings and all units.

Table A-5

PARAMETERS FOR 100 MW CLASS COMBINED 
CYCLE AS THE RESHAPED THERMAL UNIT

Lina
Probability Avarage

Avarage Line 
Capacity and 
Output Avail­

able forOutput Raohaping Range Spinning
ReeerveRange of Loading Savings

CE.WkWh)
Loading(MW) in Rang# (MW) (MW)

With a aecond 0-57 43.3% 2481 41 98138 KV line 57-84 35.9% 2115 71 6884-93 11.6% 1981 89 50

Existing 115 KV

93-110 9.2%
1(553% 1707 97 42

75 max 61 maxline 0-36 15.3% 1581 31 44 1 036-53 22.2% 1028 45 30 1653-61 
61-75 

unit loading too 
big for lin*

10.8%
19.0%
32.7%
1353%

775
0
0

57 18 4 
75 61 
75 61

Table A-6

HOURLY AVERAGE HYDRO-THERMAL COORDINATION SAVINGS

Fuel Savings Average Line
(million Btu Capacity Remaining 

per hour for Spinning
of Reserve Use

reshaping) (MW)7

New 138KV line 356 50

Existing 115KV line
Limited to 75 MW input 125 29
Limited to 90 MW input 128 26

7. Calculation a u u n i i  that maximum spinning re**rv*t arc* limited to 50 MW (actually 49.7 MW) for th* 
138 KV lin* and to 30 MW tor th* 115 KV bn*.

HIM*
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A J KENAI GENERATING CAPABILITY

Reshaping Anchorage thermal generation with imported Kenai hydroelectric 
generation requires sufficient amounts of efficient generating capacity on the Kenai 
Peninsula. With the addition of V '  adley Lake, Kenai hydroelectric generation delivered 
to Soldotna will increase from 17 MW to 133 MW.* Since Kenai's load rarely exceeds 
70 MW,* Kenai generating capability will seldom limit transactions on the existing 
60 MW interconnection to Anchorage.

The new intertie’s capacity is higher and as a result more capability in Kenai 
will sometimes be required. Thus, if the need for Kenai generation in Anchorage 
exceeded the capabilities of Kenai hydroelectric generation, either thermal generation in 
Kenai would be necessary or the reshaping or spinning reserve demand would not be 
served.10 We have analyzed these circumstances and concluded that the vast msyority 
of the time in which greater generation is required in Kenai, the efficient gas turbines 
in Kenai will be sufficient and economic in meeting these increased generating 
requirements. Note that some of the most efficient gas turbines in the Railbelt are 
located on the Kenai Peninsula.

_______________________     Dediiao Focn* IncwyoraUd

A-4 FREQUENCY OF TRANSACTIONS

Transactions to reshape Anchorage thermal generation should occur a substantial 
amount of the time. Our analysis assumes that these transactions would occur about 
90 percent of the time, absent transmission constraints. As a result, reshaping occurs 
approximately 4,000 kilowatthours per year."

With only the existing Kenai-Anchorage transmission line, other uses may 
preclude these reshaping transactions. We estimate that other uses will block 
reshaping on the existing line another 500 hours per year. This is principally a 
consequence of the need to substantially rebuild the existing line as described in 
Appendix B.

8. Based on 114 MW of Bradley Labi energy delivered to Soldotna.

9. Kenai’e current load exceeds 70 MW approximately Wee than 6 percent cf the time; it exceeds 60 MW 
lees than 2 5  percent of the time.

10. Hydro-thermal coordination ie an economy-type transaction and aa such unserved demand does not 
affect reliability. Instead unserved demand refen to unavailable economic savin**.

11. To reshape a thermal gene rating unit in Anchorage requires approximately two houra of transfer 
between Kenai and Anchorage (see Figure A-l). The 4,000 annual hours results from ( 9 0 % )  * (8764 hours 
per year) / (2 hour* use of transmission par hour of reshaping) -  3943.8 hour* reshaped per year.

KUftto
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A-5 BENEFITS OF NEW KENAI-ANCHORAGE LINE

Table A-7 shows that, with the existing line, the thermal energy transfers 
between Kenai and Anchorage would be around 91 to 98 GWh per year. Table A-8 
shows that these transfers would increase by 104 to 110 GWh per year with the new 
Hne. The net benefits of these increased transfers are around 1.4 to 3.4 million dollars 
per year and are listed in Tcbie A  9 .

c
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Table A-7

K E N A I - A N C H O R A G E  T R A N S F E R S  D U E  T O  
H Y D R O - T H E R M A L  C O O R D I N A T I O N  W I T H  E X I S T I N G  I N T E R T I E

Scenario Fuel Load

Thermal Energy Reshaping Transfers (GWh/yr)
Associated 

Transmission Loss (GWh/yr)South -----> North North -----> South

1994 2002 2010 1994 2002 2010 1994 2002 2010

61 81 81 92 92 92 21 21 21
81 81 81 92 92 92 21 21 21
81 81 81 92 92 92 21 21 21
81 81 81 92 92 92 21 21 21
B1 81 81 92 92 92 21 21 21
81 81 81 92 92 92 21 21 21
81 81 81 • 92 92 92 21 21 21
81 81 81 92 92 92 21 21 21
81 81 81 92 92 92 21 21 21
86 86 86 ■ 98 98 98 23 23 23
86 86 86 ' 98 98 98 23 23 23
86 86 86 98 98 98 23 23 23
86 86 86 98 98 98 23 23 23
86 86 86 98 98 98 23 23 23
86 86 86 98 98 98 23 23 23
86 86 86 98 98 98 23 23 23
86 86 86 98 98 98 23 23 23
86 86 86 98 98 98 23 23 23

Case 1 Low

Middle

High

Case 2 Low

Middle

High

Low
Middle
High
Low
Middle
High
Low
Middle
High
Low
Middle
High
Low
Middle
High
Low
Middle
High
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Table A-8

Scenario

Case 1

Case 2

N E T  I N C R E A S E  ( D E C R E A S E )  IN K E N A I - A N C H O R A G E  H Y D R O - T H E R M A L  
C O O R D I N A T I O N  T R A N S F E R S  D U E  T O  T H E  N E W  1 38 KV  I N T E R T I E

Increase in

Fuel Load

Thermal Energy Reshaping Transfers (CTh/yr)
Change in Associated 

Transmission Losi* (GHh/yrSouth -----> North North -----> South

1994 2002 2010 1994 2002 2010 1994 2002 2010

Low Low 110 110 110 110 110 110 1 1
Middle 110 110 110 110 no 110 1 1
High 110 110 110 n o 110 110 1 1

Middle Low 110 110 110 110 110 n o 1 1
Middle 110 110 110 110 110 110 1 1
High 110 n o 110 110 110 110 1 1

High Low 110 110 110 110 n o 110 1 1
Middle 110 110 110 110 110 110 2 1
High 110 110 no 110 110 110 1 1

Low Low 105 105 105 104 104 104 — 1 "I
Middle 105 105 105 104 104 104 ""1 “I —
High 105 105 105 104 104 104 — 1 ”1 *

Middle Low 105 105 105 104 104 104 “1 —1 ~
Middle 105 105 105 104 104 104 — 1 — X —
High 105 105 105 104 104 104 —1 "X "

High Low 105 105 105 104 104 104 — 1 —1 —
Middle 105 105 105 104 104 104 **X " X
High 105 105 105 104 104 104 —X ” X "
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NET'1 B E N E F I T S  O F  I N C R E A S E D  H Y D R O - T H E R M A L  C O O R D I N A T I O N  D U E  
T O  T H E  N E W  K E N A I - A N C H O R A G E  I N T E R T I E

(million dollars, 1990 dollars)

Table A-9

Increased 
Transfer Benefits (MS/yr)

Reduced 
Transmission Loss (M$/yr) Net Benefits (M$/yr)

CO

Scenario Fuel 

Case 1 Low

Middle

High

Case 2 Low

Middle

High

Load

Low
Middle
High
Low
Middle
High
LOW
Middle
High
Low
Middle
High
Low
Middle
High
Low
Middle
High

J94 2002 2010 1994 2002 2010 1994 2002 2010

1.43 1.60 1.79 -0.01 -0.01 -0.02 1.42 1.59 1.78
1.43 1.60 1.79 -0.01 -0.01 -0.02 1.42 1.59 1.78
1.43 1.60 1.79 -0.01 -0.01 -0.02 1.42 1.59 1.78
1.81 2.17 2.60 -0.02 -0.02 -0.02 1.79 2.15 2.57
1.81 2.17 2.60 -0.02 -0.02 -0.02 1.79 2.15 2.57
1.81 2.17 2.60 70.02 -0.02 -0.02 1.79 2.15 2.57
2.08 2.65 3.39 -0.02 -0.02 -0.03 2.06 2.63 3.36
2.08 2.65 3.39 -0.02 -0.02 -0.03 2.06 2.63 3.36
2 .OB 2.65 3.39 -0.02 -0.02 -0.03 2.06 2.63 3.36
1.39 1.56 1.75 0.01 0.02 0.02 1.41 1.58 1.76
1.39 1.56 1.75 0.01 0.02 0.02 1.41 1.58 1.76
1.39 1.56 1.75 0.01 0.02 0.02 1.41 1.58 1.76
1.76 2.11 2.53 0.02 0.02 0.02 1.77 2.13 2.55
1.76 2.11 2.53 0.02 0.02 0.02 1.77 2.13 2.55
1.76 2.11 2.53 0.02 0.02 0.02 1.77 2.13 2.55
2.02 2.58 3.30 0.02 0.03 0.03 2.04 2.61 3.33
2.02 2.58 3.30 0.02 0.03 0.03 2.04 2.61 3.33
2.02 2.58 3.30 0.02 0.03 0.03 2.04 2.61 3.33

Dadaioa 
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A p p e n d i x  B  

M O D E L I N G  A S S U M P T I O N S

This appendix summarizes the significant modeling assumptions used in the 
evaluation of the economy energy and transmission loss benefits of the three alternative 
intertie proposals. Unless otherwise noted in this Appendix or in this report, all 
assumptions used in the Reconnaissance Study are used in this analysis.

B.l COSTS AND BENEFITS

All fixed and variable coets, fuel prices, and benefits are reported in 1990 
dollars. The price inflators used to convert the 1987 prices in the Reconnaissance 
Study to 1990 dollars are based on the GNP price inflator as reported in the S u r v e y  o f  
C u r r e n t  B u s i n e s s ,  July 1989.1 Table B-l shows the price inflators assumed for the 
years 1987 to 1990.

For the evaluation of the present value of fixture costs and benefits, we assume 
a discount rate of 4.5 percent, as established by APA

Table B-l

PRICE INFLATORS

Year GNP Inflator
1987-1988 3%
1988-1989 3%
1989-1990 4.5%

B 3  FUEL PRICE FORECASTS

The fuel price forecasts used in this analysis are the same forecasts used in the 
Reconnaissance Study. In this analysis, however, well-head gas prices are assumed 
everywhere, and all transportation charges have been removed.11

1. 'Survsy of Current Budo**," U.S. Department of Camnverca: Bureau of Economic Analysis, Volume 
69, Numbar 6, July 1969, p. 69.

2. Rafsr to Appandix B of tha Raccnnaiasanca Study.

B-l
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B .3 LOAD FORECASTS

The load forecasts are the same forecasts used in the Reconnaissance Study with 
no changes.'

B.4 BERNICE LAKE UNIT

We assume that the Bernice Lake unit will stay in Kenai.

B J i  SOLDOTNA

The Soldotna plant is assumed to have the same operating and maintenance 
costs as Bernice Lake.

B.6 RECONSTRUCTION OF THE EXISTING KENAI-ANCHORAGE 115 KV
LINE

The existing Kenai-Anchorage line is scheduled for incremental line replacement 
between the years 1994 and 2007.4 In modeling the transfers across the existing line, 
we have adjusted the intertie availability to account for ithis scheduled maintenance. 
Table B-2 shows the estimated number of days of scheduled maintenance and the 
corresponding availability assumed for the existing line. We assume four months of 
winter and eight months of summer.

The KA138 proposal allows for a second line between Kenai and Anchorage that 
would make the deferral of tome of the scheduled maintenance possible. The deferred 
replacement of the existing line is estimated to result in a reduction of lifetime 
maintenance costs of $5 million.

Table B-2

RECONSTRUCTION PLAN OF THE EXISTING 
KENAI-ANCHORAGE 115 KV LINE

Maintenance Days Line Availability
Years Summer Winter Summer Winter

1994-2007 85 14 65 88
2008-2033 14 14 95 88

3. Refer to Appendix C of the Reccnntieeenee Study.

i .  Letter from Gerald Meckey, Planning Engineer, Chugach Electric Aiscdetion, to Salim Jabbour, 
Decision Focue Incorporated, dated September 5, 1989.

BUM*
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February 19, 1990

MEMORANDUM

TO: Represent ‘ ‘ Tam Cotten

FROM: Ginny Fay '

Legislative Analyst

RE: Review ofljhe Economic Feasibility Study of the Railbelt Utilities'
Proposed 138 Kilovolt Electrical Interties 
Research Request 90.165

You requested this agency to review the E c o n o m i c  F e a s i b i l i t y  o f  t h e  P r o p o s e d  
1 3 8  K V  T r a n s m i s s i o n  L i n e s  i n  t h e  R a i l b e l t  report which was recently prepared 

for the Railbelt electric u t ilities1 by Decision Focus Incorporated (DFI). 

This same firm prepared the R a i l b e l t  I n t e r t i e  R e c o n n a i s s a n c e  S t u d y :  
B e n e f i t / C o s t  A n a l y s i s  for the Alaska Energy Authority (this study is referred 

to as the AEA study in this memorandum). The AEA study (completed June 1989) 

was conducted to determine the economic feasibility of 230 kilovolt (KV) 

electrical interties between Anchorage and the Kenai Peninsula, and Anchorage 

and Fairbanks, and their alternatives as required by state statute (AS 

44.83.177). Because the 230 KV lines were not found to be economically 

feasible (i.e., they have benefit/cost ratios less than one), the Railbelt 

utilities proposed lower capacity transmission lines and hired DFI to analyze 

their economic feasibility.2 The downsized 138 KV interties would be 

constructed between Kenai and Anchorage (southern line) and between Healy and 

Fairbanks (northern line). The northern line proposal also includes a limited 

upgrade of the existing Anchorage-Fairbanks line (limited AF100).

This memorandum reviews the major economic benefit categories of the 138 KV 

study--reliabi1 i t y , economy energy transfer, capacity sharing, and spinning 

reserve sharing. As a result of time constraints, however, this should not be 
considered a comprehensive review.

The Railbelt electric utilities include Anchorage Municipal Light & 

Power (AML&P), Chugach Electric Association (CEA), Fairbanks Municipal Utility • 

System (FMUS), Golden Valley Electric Association (GVEA), Homer Electric 

Associatior (HEA), and Matanuska Electric Association (MEA).

2Without AEA board action, however, the 138 KV intertie study does not 

constitute a statutorily required feasibility study because it was not 
conducted on the behalf of the state.
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Page 2

SUMMARY

Description and Costs of the Proposed Interties

The proposed new intertie between Anchorage and the Kenai Peninsula (KA138) 
is a 138 KV version of the 230 KV line between Kenai and Anchorage along the 
Enstar route. This route was the less expensive alternative of the two routes 
analyzed in the AEA study. The capital cost of the KA138 proposal is estimated 
at $64.1 - $65.6 million (Table 1). The limited Anchorage-Fairbanks 100 KV 
upgrade (AF100) is the same proposal for a limited upgrade of the intertie 
between Anchorage and Fairbanks previously considered in the AEA study. The 
upgrade consists of new static VAR systems and series capacitors that will 
increase the capacity of the current line by 30 MW. The capital cost of the 
AF100 upgrade is estimated at $9.4 million in 1990 dollars (Table 1). The 
AF138 proposal is comprised of the limited upgrade of the Anchorage-Fairbanks 
intertie coupled with a new 138 KV line from Healy to Ft. Wainwright. The 
total capital cost of the proposal is $58.7 million (Table 1). This memorandum 

does not review the projects' cost estimates which should also receive 
independent review or review by AEA engineers.

Benefits of the Anchorage-Kenai Peninsula 138 KV Intertie

Decision Focus identifies five major categories of benefits for the southern 
intertie--reliability; economy energy transfer, which includes hydroelectric 
and thermal unit coordination; capacity sharing; spinning reserve sharing; and 

reduced maintenance costs on Chugach Electric Association's existing intertie. 
The total estimated benefit value for these categories is $123 million, which 

is approximately $72 million more than the benefit value estimated for the
Anchorage-Kenai 230 KV line in the AEA study (Table 2).

Review of the DFI KA138 KV study, however, indicates that the benefits are
overstated. Four major errors were made in calculating benefits of the
southern line:

The value of reliability benefits increased from $15.7 million to 
$41.0 million for the southern line as a result of the use of 

different estimates for the value of unserved residential, and 
commercial and industrial energy. The increase in the value of 

commercial and industrial unserved energy resulted from a 
misapplication of survey data which overestimated these benefits 

by approximately $20 million in present value. The calculation 
method and results of the AEA 230 KV study are more accurate (pp. 
10-12).

A computation error was found in the calculation of the benefits 
of hydro-thermal coordination benefits of the new intertie. Hydro- 
thermal coordination allows partly loaded, less efficient thermal 
generating capacity in Anchorage to be turned off and replaced with
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Bradley Lake hydroelectric generation capacity on the Kenai 
Peninsula. Decision Focus, Inc. has recognized this computation 
error, which overstates economy energy transfer benefits of the new 
intertie by $25 million in present value (pp. 12-14).

A second calculation error in the hydro-thermal benefit calculation 
results from using a constant rather than varying gas turbine heat 
rate across turbine loading levels for calculating fuel savings. 
This oversimplification results in an additional $4 million in 
benefits of the new Anchorage-Kenai line (p. 13).

Operating or spinning reserves are the operating capacity that is 
not used to serve the existing load, but instead is available to 
respond quickly to changes in load or electrical demand. The 
operating reserve benefit of upgrading the Anchorage-Kenai intertie 
results from the substitution of operating reserve from the Bradley 

Lake hydroelectric project for gas-fired spinning reserves in 
Anchorage, because Bradley Lake spin is free while gas consumption 

makes thermal spin costly. Decision Focus estimates the value of 
this benefit category at $5.2 to $13.5 million, but a correction 
in the formula used to calculate these benefits reduces the value 
of operating reserve sharing to $2.1 to $5.4 million (p. 28).

In addition to these quantified corrections to the benefit calculation, the net 
benefits of the southern line were substantially increased in the utility study 
as a result of changes in assumptions regarding 1 ) operating and maintenance 

costs of the new line (p. 9); 2) economic life of the new intertie (pp. 9-10); 
and 3) reduced maintenance costs of the existing CEA line (pp. .28-29). 

Assumptions about electrical system optimal dispatch (pp. 13-14) and capacity 
sharing and retirement schedules (pp. 18-27) also result in the overestimate 
of benefits in the analysis. The DFI 138 KV study does not provide adequate 

justification for these changes jn assumptions. Given our time constraints, 
we have not made corrections to these benefit categories have not been 
quantified. To do so would further reduce the estimated benefits.

Benefits of tto» Limited Anchorage-Fairbanks 100 KV Upgrade and Full 138 KV Line

In its analysis, DFI identifies three benefit categories for the northern 
intertie upgrade and a new 138 KV line between Healy and Fairbanks-- 
reliability, economy energy transfer, and capacity sharing. Benefits to the 
limited AF100 upgrade changed relatively little between the AEA 230 KV study 
and the utility 138 KV study (Table 3). However, the incremental benefits of 
the new 138 KV line are overestimated as a result of three major assumptions:

Reliability benefits are overestimated for the northern line as a 
result of the same misapplication of the value of commercial and 
industrial unserved energy described for the southern line (pp. 1 0 - 
12).
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The North Pole operating constraint accounts for the majority of 
northern intertie economy energy benefits but assumptions regarding 
generating unit dispatch overestimate these benefits by $ 3 million. 
In addition, economy energy benefits are overestimated as a result 
of dropping fuel price differential and military load sensitivity 
analyses in the utility 138 KV study that were conducted in the AEA 
study (pp. 14-18).

In addition to these quantified corrections to benefit 
calculations, benefits are overestimated as a result of assumptions 
regarding capacity sharing and retirement schedules (pp. 18-22).

If the construction of the Healy clean coal demonstration project is funded, 

benefits of the interties should be recalculated, A recent letter by DFI 
(Attachment A) indicates that while the Healy facility would not significantly 
affect the benefits of the northern line, it would reduce the reliability and 
capacity sharing benefits of southern intertie (p. 29).

In conclusion, based on this limited review, there appear to be significant 
errors in computations and unjustified changes in assumptions in the recently 
completed Decision Focus 138 KV study. While the limited AF100 upgrade appears 
to continue to have a benefit/cost ratio above one, the construction of either 

a new southern or northern line does not appear to be economically justifiable 

when the errors are corrected. For tin Anchorage-Kenai Peninsula 138 KV 
intertie, our review of benefits indicates that maximum benefits are 
approximately $ 6 8  million. In contrast, DFI calculated benefits of $122.7 

million (Table 2). For the Anchorage-Fairbanks fully upgraded 138 KV line, we 
calculated maximum incremental benefits over the limited upgrade of $45.4 

million while DFI estimated these benefits at $59.9 million (Table 3). It is 
clear that had the 138 KV lines been analyzed under the same assumptions as 
those used in the AEA 230 KV study, the 138 KV lines would not have been found 
economically feasible. A jecision to proceed with these 138 KV intertie 
projects would be based on 'he political rather than economic merits of the 
projects.



E S T I M A T E D  C O S T S  A N D  BENEFITS O F  T H E  P R O P O S E D  1 3 8  K V  ELECTRICAL INTERTIES 

F R O M  T H E  DFI 1 3 8 K V  INTERTIE S T U D Y  

(millions $ 1990)

TABLE 1

Estimated Estimated Benefit to

 Cost(a) Benefits(b) Cost Ratio

N e w  Anchorage-Kenai Intertie 7 4  to 8 6  (c) 114 to 131 1.3 to 1.8

Limited Upgrade Anchorage- 10 4 6  4.4

Fairbanks Intertie

Healy-Fairbanks Intertie

Total 6 4  106 1.6

Incremental(d) 5 4  6 0  1.1

Notes:

a: Includes both capital and operation and maintenance ( O &M) costs; assumes lower cost Enstar route, not Tesoro route, 

b: Present value of total benefits between 1 9 9 4  and 2 0 3 3  for the Kenai-Anchorage line

and between 1 9 9 4  and 2 0 4 3  for the Anchorage-Fairbanks upgrade and Healy-Fairbanks line, 

c: Includes replacement of submarine cable after 2 0  years of service, 

d: Incremental over the limited upgrade of the Anchorage-Fairbanks line.

Source: Dea'sion Focus Inc., "Economic Feasibility of the Proposed 138 K V  Transmission Lines in the Railbelt," December 1989; 

Anchorage-Kenai cost estimates were prepared by Powers Engineers for the Chugach Electric Association; and 

Anchorage-Fairbanks cost estimate w a s  prepared by Harza Engineering C o m p a n y  for the Golden Valley Electric 

Association.

Prepared by the Legislative Research Agency, February 1 9 9 0  (90-165a).



COMPARISON OF BENEFITS AND ASSUMPTIONS OF THE ALASKA ENERGY AUTHORITY 230 KV INTERTIE AND 
THE PROPOSED UTILITY 138 KV INTERTIES 5TUDIES--ANCHORAGE-KENAI PENINSULA INTERTIE 
(millions $ 1990)

TABLE 2

BENEFIT CATEGORY

FUEL PRICES 
Fuel A Load Ferae ail 
Probabilities Changed

Royalties Netted Out

BENEFIT VALUE(o)
AEA/230 KV 138 KV DIFFERENCE

PARTIALLY
CORRECTED
BENEFIT
VALUE* ASSUMPTIONS CHANGED

Weighted probabilities: 60/30/10 for high/medium/low fuel arvd load gro vth forecast in 
reconnaissance study changed lo even weighted probabilities in 138 KV sludy.

Assumes that the price of gas will increase less than inflation and the discount rale, 
i e., belter off to have royalties now than in the future.

Fuel Price Differential 
Extended thru Year 40

Ignores ICF study for AEA which indicates that gas production costs and prices are likely 
to escalate after year 17 of the analysis. This implies convergence of oil and gas prices 
.fler 2010.

REUA8IUTY 15.7 41.0 25.3 20.0 Increased valuo of commercial and industrial unserved energy- different interpretation of data.

INCREASED ENERGY TRANSFER 
Hydro-Thermal Coordinationfc) 
Other Economy Energy

INCREASED CAPACITY SHARING’

INCREASED SPINNING RESERVE 
SHARING

REDUCED MAINTENANCE COSTS’ 

TOTAL
BENEHT-.COST RATIO{b)

22.5
0.0

12.0

0.8

0.0

51.0
0.5

37.5
5.9

24.4

8.9

5.0

122.7
1.6

15.0
5.9

12.4

8.1

5.0

71.7

9.1
5.9

24.4

3.6

Contains a $25 miHkx ■ malltemalkal error; hydro-thermal coordination accounts for 90 
percent ($40 million) or benefits; assumes an optimally dispotched system; in contrast, 
currently $3-6 million annual benefit potential from improved system dispatch (without 
a new intertie) and unutilized hydro-thermal coordination with the Eklulna Dam.

Based on book-life retirement and capacity shortage in the mid-1990s;
recent avoided cost dockets and utility data indicate life extension plans lo 2000-2015.

Improved access lo Kenai excess capacity for reserves; assumes gas generation 
in use on Kenai and no life extension of Anchorage gas units.

5.0 Reduced costs for Chugach Electric's existing interlie.

68.0
0.9

Notes: ’Corrected benefit values are odjusled primarily for mathematical errors and do not inch Je all quantifiable adjustments such as those for capacity sharing, 
reduced maintenance costs, and changes in fuel price assumptions. The corrected benefit total should be viewed as a maximum.
(a) based on average benefit values
(b) based on average benefit and cast value
(c) For the 230KV sludy, this category includes increased stability and energy transfer, ond reduced transmission.

Source: Decision Focus Inc., “Economic Feasibility of the Proposed 138 KV Transmission Lines in the Railbelt," December 1989.

Prepared by the Legislative Research Agency, February 1990 (90- 165b).



COMPARISON OF BENEFITS AND ASSUMPTIONS OF THE ALASKA ENERGY AUTHORITY 230 KV INTERTIE AND 
THE PROPOSED UTILITY 138 KV INTERTIES STUDIES--ANCHORAGE-FAIRBANKS INTERTIE 
(millions $ 1990)

PARTIALLY
BENEFIT VALUE(q) CORRECTED

TABLE 3

BENEFIT CATEGORY AEA/230 KV 138 KV DIFFERENCE BENEFIT VALUE* ASSUMPTIONS CHANGED
UMITED 100 KV UPGRADE
FUEL PRICES 
Fuel A Load Forecast 
Probabilities Changed

Royalties Netted Out

Weighted probabilities: 60/30/10 for high/medium/low fuel and load growth forecast in
AEA sludy changed lo even weighted probabilities in 138 KV sludy. No military load sensitivity analysis.

Assumes lhat the price of gas will increase less than inflation and the discount rale, 
i.e., better off lo have royalties now than in the future.

Fuel Price Differential 
Extended thru Year 50

Ignores ICP sludy for AEA which indicates lhat gas production costs and prices ore likely 
to escalate after year 17 of the analysis, fhis implies convergence of oil and gas prices 
after 2010.

RELIABILITY 0.0 5.0 5.0 Used higher numbers for the cost and amount of unserved energy during outages.

ECONOMY ENERGY 
TRANSFER & RuDUCED 
TRANSMISSION LOSSES

43.0 31.8 (11.2)
Price of coal is assumed constant over the extended 50-year period of analysis 
Fairbanks coal generation displaces a portion of gas-fired economy energy sales over 
the intertie from Anchorage.

CAPACITY SHARING 

TOTAL
BENEFIT:COST RATIOfb)

1.2

44.2
3.9

9.0

45.8
4.4

7.8

1.6

Based on book-life retirement and capacity shortage in the mid-1990s;
recent avoided cost dockets and utility data indicate life extension plans lo 2000-2015.

FULL INTERTIE UPGRADE
FUEL PRICES 
Fuel A Load Forecast 
Probabilities Changed

Same assumption changes as limited upgrade.

Royalties Netted Out

Fuel Price Differvinlial 
Extended thru Yec; 50

RELIABILITY 6.5 4.0

ECONOMY ENERGY 
TRANSFER A REDUCED 
TRANSMISSION LOSSES

45.1 33.1 This benefit category is reduced SI2 million lo correct tor the fuel price 
differential assumption and the North Pole operating constraint.

CAPACITY SHARING 8.3 8.3

TOTAL
3ENEFIT:COST RATIOfb) 
INCREMENTAL B:C RATIOfb)

59.9

1.1

45.4

0.8

Notes: ’Corrected benefit values are adjusted primarily for some inpul assumptions and do not include all quantifiable adjustments »“ch as those for capacity sharing, reduced maintenance costs, and 
changes in fuel price assumptions. Benefits of the AF138 are incremerlol above tha AF 100. The corrected benefit total should be viewed os a maximum.
(a) based on average benefit values.
(b) based on average benefit and cost value

Source: Decision Focus Inc., "Economic Feasibility of the Proposed 138 KV Transmission Lines in the Railbelt," December 1989.

Prepared by the legislative Research Agency. February 1990 (90-165c).
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DESCRIPTIONS AND COSTS OF THE PROPOSED INTERTIES

New Intertie between Anchorage and the Kenai Peninsula (KA138 Intertie)

The KA138 line is a 138 KV version of the 230 KV line between Kenai and 

Anchorage along the Enstar route. This route was the less expensive 
alterr 'tive of the two routes analyzed in the AEA study. The line is comprised 
of three >egment types: steel and wood pole overhead lines, underground cables, 
and a s-omarine cable through Turnagain Arm. Additions to the Huffman and 
International Substations have been considered as design options for the 
substation in Anchorage.

The capital cost of the KA138 proposal, with the Huffman Substation option and 
a 15 peicent contingency, is estimated at $64.1 million in 1990 dollars. The 
capital cost of the proposal, with the International Substation option and a 

15 percent contingency, is estimated at $65.6 million in 1990 dollars (Table

Limited Upgrade of the Anchorage-Fairbanks Intertie (AF100 Upgrade)

The AF100 upgrade is the same proposal for a limited upgrade of the intertie 
between Anchorage and Fairbanks previously considered in the AEA study. The 

upgrade consists of new static VAR systems and series capacitors that will 
increase the capacity of the current line by 30 MW. The capital cost of the 
AF100 upgrade, with a 15 percent contingency, is estimated at $9.4 million in 
1990 dollars (Table l) . 4

New Intertie Between Healy and Fairbanks (AF138 Intertie)

The AF138 proposal is comprised of the limited upgrade of the Anchorage- 

Fairbanks intertie coupled with a new 138 KV line from Healy to Ft. Wainwright. 
The proposed 138 KV line between Healy and Fort Wainwright is a steel-structure 

line that will reduce the transmission losses on the line between Healy and 

Fairbanks, and will increase the transfer capability between Anchorage and 
Fairbanks.

3Both of these cost estimates were prepared by Power Engineers 
Incorporated for CEA in April, 1989.

decision Focus Incorporated, Railbel t  I n t e r t i e  Reconnaissance Study, 
Benefit /Cost  Ana lys is, prepared for the Alaska Power Authority, June 1989.
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The capital cost of the 138 KV line and terminal substations, with a 15 percent 
contingency, is estimated to be $49.3 million in 1990 dollars. 5 Including the 
capital cost of the limited upgrade ($9.4 million in 1990 dollars), the total 
capital cost of the proposal is $58.7 million (Table 1).

This memorandum does not review the projects' cost estimates which should also 
receive independent review or review by AEA engineers.

Operating and Maintenance Cost of the Proposed Interties

The variable costs of an intertie are the annual operating and maintenance 
costs that are associated with the operation of the line. These costs are 
typically expressed as a percentage of the capital cost of the line. In the 
AEA 230 KV study, as well as the previous intertie upgrade analysis6 and the 

analyses for the construction of the existing Anchorage-Healy intertie, the 
variable cost of each line was estimated as 1.5 percent of capital cost. The 
accepted industry standards for calculating these costs are 0.5 to 1.5 percent. 
Because of Alaska's harsh climate and higher cost of living, the 1.5 percent 
estimate has previously been used in Alaska. In the 138 KV study, the variable 
costs of the Anchorage-Fairbanks and the Anchorage-Kenai lines were reduced to
0.5 and 1.0 percent, respectively, based on Railbelt utility input and that of 
engineering consultants. The effect of this change is to reduce costs and 
thus, increase the benefit/cost ratio.

Economic Life of the Interties

The planning horizon of the study is set equal to the expected economic life 

of each intertie. The AEA 230 KV study assumes that the economic life of each 
of the proposed lines is 35 years. The Railbelt utilities indicated that the 
life of a line could be as long as 50 years. Based on DFI personal 
communications, the life of the 138 KV lines were changed to 50 and 40 years 
for the Anchorage-Fairbanks and Anchorage-Kenai lines, respectively. 8 While 
this change increases the net present value of the variable cost of the lines,

5The estimate was prepared by Harza Engineering Company for GVEA, April 
5, 1989.

6Lotus Consulting Group, Railbelt  I n te r t i e  Proposal: Preliminary Economic 
Assessment, prepared for the Alaska Power Authority, March 1987.

7Harza Engineering Company; Flynn & Associates; and Power Engineers--see 
page 2-3 of the 138 KV study for more details.

8See Decision Focus Incorporated, December 1989, p. 2-5 for more detailed 
information on assumptions regarding the economic life of interties.


