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What Is the Background of T oday )
Discussion

¢ W T e

¢ DFleAeronomics was engaged by Chugach to pt;\mie an‘analysis of the
benefits of two proposed transmission projects,’ the Nonhcm Intertie Project
and Southern Intertie Project, to their ratepaym

¢ Chugach selected DFIsAeronomics because tlwy wanted an analysis which
would be ‘
- Independent and unbiased
~ Performed by a group with experience in analyzing the benefits of
energy projects in general, and power transmission projects in the
Alaska Railbelt in particular -~ -
-~ completed rapidly (2 months) -

o This presentation gives the results of our analysis

| .
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We have taken very seriously our pledge to be independent and unbiased, and
we think both the extensive mode] development efforts and the resulting
conclusions we will be presenting here, many of which differ from previous

work, reflect that pledge.
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What Is the Southern Intertie frgjeqt?

o Would provide an alternative to the existing Quartz Cxeek Transmnss:on line
between Kenai and Anchorage . 4

® Would provide enough transmission capacity to operate Bradley Lake
Hydro plant at full capacity

@ Chugach would act as manager of the project

Southemn Intertie
HMage
(Bradley (Bernice | X
Lake Hydro  Lake Thermal
Plant) Plant) Seward
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Just to review, the Southern Intertie is designed to provide an alternative transmission routing
between Kenai and Anchorage. There are already two transmission routings available between .
Homer and Kenai. :

The new line would allow a more reliable connection between Anchorage and the Kenai
Peninsula, since currently, when the existing line is out of service, no connection is possible.

The new line would also increase the Kenai to Anchorage transmission capacity, permitting
operation of the Bradley Lake hydro plant at its full capacity. Operations at Bradley Lake are
currently limited by the available transmission capacity.

As manager of the Southem Intertie project, Chugach has a large influence over all of the
decisions affecting the project.



What Would the Southern Intertie
COSf? " 1:,/"':." &
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© We estimated the cost at $90.2 million (Enstar 2-3 Route), of whlch state
grant of $52 million is currently available

® Chugach would finance 30.23% of the cost S

@ There are a number of uncertainties which coulq aﬁ'ectme actual cost

~.
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We assumed the cost of the Southern Intertie to be $90.2 million, corresponding to the most
recent cost estimate for the most likely of the four possible routes under study. This route
happens to be the lowest cost of the four routes.

A state grant would cover much of the construction cost of the Southem Intertie. The state grant
money is currently being held in a trust account and is valued at about $52 million dollars.

Because the state grant will continue to accrue interest until it is actually expended on B
construction, the state grant would cover about 75% of the cost of the line.

All six Railbek utilities have agreed to share responsibility for the costs of the line not covered |
by the state grant. Chugach has agreed to own 30.23% of the line.

There are a number of uncertainties which could affect the actual construction costs. Chugach |
recently received a bid on another transmission project that includes an option to build the

underwater portion of the Southern Intertie at an unexpectedly low cost. This savings has not

been reflected in our estimates. On the other hand, there are many other factors which could [ ]
raise the cost of the line, such as selection of one of the other three routes under study.

Chugach Review Comment -  The $90.2 million is for the Enstar Route. The Tesoro route has been selected. Note, ATLAS does
not include any submarine cable replacements. g
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What Is the Northern Intertie Project?

¢ Would provide an alternative to the existing line between Healy and
Fairbanks

© Would provide enough transmission capacity to operate the new Healy
Clean Coal plant at full capacity and still allow Falrbanks to import power
from Anchorage

¢ The project would include a Battery Energy Storage System in Fairbanks to
provide spinning reserve

o TS

Anchorage  Healy Northem Intertie Fairbanks

(Healy
Thermal
Plants)
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The Northern Intertie would provide an alternative transmission routing between Healy and
Fairbanks. Anchorage to Healy would continue to be served by a single line,

Golden Valley owns two major coal-fired generating plants at Healy, one of which is the new
experimental Healy Clean-Coal plant. Without the Northern Intertie, Golden Valley faces a
choice of operating their own Healy plants OR importing power from Anchorage (read
Chugach). There is not currently sufficient wansmission capacity to do both.

The new line would also allow a more reliable connection between Healy and Fairbanks, since
currently, when the existing line is out of service, Golden Valley must rely exclusively on
relatively expensive Fairbanks area generating plants to supply its customers.

Included in the Northern Intertie would be a Battery Energy Storage System in Fairbanks, which
could provide power for short periods of time in the event of a sudden generation or transmission
failure. The benefits of the battery would be that it would save Railbelt utilities the cost of
having to keep extra units on-line and spinning to provide reliable service in the event of a
generation or transmission outage.

Chugach Review Comment-  GVEA does not own HCCP.




What Would the Northern Inz‘ertze
Cost?

currently available

¢ Chugach would pay 30.23%

o However, Golden Valley has made it clear that lheywxll build the line
regardless of whether other utilities participate ™ .~

-~ Golden Valley’s willingness to “backstop” the lme changes the nature of
the decision facing Chugach .

@ Chugach is contractually obligated to partxcnpatem the Northern Intertie
until 1 year after its completion . - ©
~ Withdrawal afier that date is possnble, w:th Chugach’s capital
contribution to be paid back over 25 years
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We assumed the cost of the Northern Intertie to be $87 million, corresponding to the most recent
cost estimate we have. A state grant is would cover much of the construction cost of the line.
The state grant money is currently bemg held in a trust account and is valued at about $48
million dollars. .

- I
The current agreement between utilities is a joint one for both the Northern and Southem
Interties. All six Railbelt utilities have agreed to share responsibility for the costs of the

Northern Intertie not covered by the state grant in the same proportions as the Southern Intertie.
Chugach has, therefore, agreed to finance 30.23% of the line.

It is clear that this line provides the greatest benefits for Golden Valley, since it connects their
generating units to their customers. For this reason, Golden Valley has made it clear that they
will build the line regardless of whether or not other utilities participate.

Golden Valley’s willingness to “backstop” the line changes the way Chugach has to look at a
decision to participate. A previous analysis would have to consider the possibility that if
Chugach did not participate, the Northern Intertie would not get built, and Chugach would have
to do without the potential sales to Golden Valley that the new line would allow. Now it seems

certain that the Northern Intertie is going to get built whether or not Chugach participates. So the

issue for Chugach becomes whether there are still benefits to participating that exceed the costs.

Chugach is contractually obligated to participate in the Northem Intertie until at least one year
after its completion. After that date, withdrawal is possible, however, Chugach would get its
capital contribution back over a period of 25 years. So Chugach will incur some Northern
Intertie costs regardless of whether it chooses to participate or not.
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Chugach Review Comment -

Intertie.

The IPG agreement was amended to remove Chugach's obligation to participate in the Northern
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What Are the Issues Facing z‘he
Chugach board?

T iy

o Should Chugach proceed with participation in the Southern lnteme”
o Should Chugach proceed with participation in the Noﬂhem Intertie?

¢ What should be Chugach’s response if other utllxues declde not to
participate in the Southern Intertie? L
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The decisions facing the Chugach board are shown on this slide. Clearly, there
are many factors that will go into your decision, including Chugach’s long-term
relationships with other utilities, the state government, and the union, as well as
your insights into the preferences of your customers, all of which go well beyond

the scope of our study.

We hope we can help you with this decision, however, by shedding some light
on the basic economics of both projects.



What Are Our Objectives Today? .

o To present the results and conclusions of the analysis inc\ll.t'diiig‘ S
~ Costs and benefits to various utility participants .~~~
~ Ratepayer impacts PR
— Explaining why our conclusions may differ from p vious work
© To provide an overview of the modeling and data.ﬂevelopg}:ent efforts we
have undertaken. :
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Our goal is to share with you what we have learned about the benefits and costs
of the two projects, and what they would mean for your ratepayers.

We have also included in our slide presentation a description of the model we
have developed for this project, and the assumptions behind it. We may or may
not have time to go through that today. However, it is included in the printed
copies you all received.

Some of our results and conclusions differ significantly from those of previous
work, including those of our own firm. Where our conclusions differ, we want
to explain why. Of course, reasonable people may disagree on critical
assumptions about major projects like these, where the analyst must, by
necessity, be looking at a highly complex system many years into the future.
Where there are differences of opinion, we will highlight them, and the effect
that different assumptions might have on our conclusions.

Chugach Review Comment -  The costs and benefits discussed in this report are based on revenue requirement projections
Revenue requirement projections and the benefit/cost ratios shown in this report should not bé
compared to other studies that show benefit/cost ratios of cash flows. Changes in revenue
requirements measure ratepayer impact; changes in cash flows measure economic value.
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What Is Our QOverall Analytzcal
Approach?

o Chugach sought from DFleAeronomics not only a one-tlme analysns of the
proposed transmission projects, but also a model which could be used by the
Chugach staff to update and extend the analysis

o Chugach therefore needed an approach which won!d :
— be comprehensive in scope
- require only a moderate effort to update and use
© Several existing models of the Alaska Railbelt (including one by

DFle Aeronomics) address various transmission benefits issues, however,
our review suggested that none met both of these requirements

o Despite the tight schedule, we have therefore sought to develop a new model '
from the ground up
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Developing a new model added substantially to the effort. We thought,
however, that it would greatly improve our chances of being able to give you
new insights on this analysis, and results that were independent of and unbiased
by previous work.

The new model will also give you a valuable tool for further analysis. You may,
for example, want to see how things work out under assumptions which differ
from those we have used. Using the approach we have developed, getting those
answers should be fairly straightforward.

' Chugach Review Comment- The model does not accommodate the changes that occurred in the Railbelt system since 1998.
For example, the Nikiski unit now operates at full capacity to meet an industrial customer’s needs;
ATLAS does not have the capability to model this mode of operation.




How Is the New Model Constructed?

o The Alaska Transmission Line Analysis Spreadsheet (ATLAS) has‘been
built in Microsoft Excel, with VisualBasic macros used foﬂhe more
complicated calculations AR

o Each page of the ATLAS notebook has a distinct’ purpose

~ initial pages allow users to enter data on demands, constructxon costs,
generating units, etc.

~ middle pages calculate different types of beneﬁts (operating, generation
capital investment, reliability, etc.)

~ final pages summarize individual utility and mcpayer impacts

o Our goal has been to combine the easy “what if” capability of a spreadsheet
with the sophisticated modeling required to address the full range of
transmission benefits

il :
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Our efforts have been greatly aided by the rapid development of computer

technology and software over the past few years, which, despite the limited time

and budget, has enabled us to go well beyond what was done in previous
analysis.
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How Does ATLAS Differ F. rom Other
Models In Its Scope?

@ Production simulation models
- Detailed calculation of generation operating costs '
- Generally focus on a time horizon of a year or less
— Exclude issues other than operating costs, such as .
* Reliability benefits
» Capital costs
* Ratepayer impacts
¢ ATLAS
— All benefits and costs in a single framework
— Benefits/costs for 50 year time horizon
— Less detail on operating costs

!&*ﬁl Copynight € DFI/ Aevonomizs Incorporated Client Confidencaal s

The approach that has been taken in the other work that has been done on the
Interties is to use production simulation models. These are highly detailed
models of utility operations, intended primarily for short-term planning.

Because of their limited scope in both types of benefits and costs considered, and
time horizon, and their complexity, these models are difficult to use for long
term planning issues. When they are used, one must usually generalize about the
long term from shor-term studies.

ATLAS, on the other hand, is designed for long-term planning, including
representing long time horizons and all types of benefits and costs. ATLAS
does, however, pay a price for this greater breadth--its representation of utility
operations is less detailed than the production costing models. Where ATLAS
points up issues of significant importance, it is, therefore, appropriate to use a
production costing model to examine those specific issues in greater detail. This
analysis will point to at least one such issue.

yJ _..“'\_-.‘ R )

Chugach Review Comment -  The lack of detail of ATLAS's calcutation on operating cost (fuel and O&M expense) understates
production cost savings, which is a primary benefit of project. See December 5, 2002 memo:
Ratepayer Impacts of Proposed Transmission Projects Final Report, February 16, 1998 and

Chugach Staff Review.
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How Does ATLAS Differ from Other
Models In Its Assumptions? .

N T
g sl

o Since production costing models are designed pnma:ily forshort- F
analysis, they usually assume the current market stmcture of ‘independemly
operating utilities will continue F
— In fact, the production costing models used by theRailbelt utilities
generally model only one utility atatime, -
y
f
1
|
'
|

® We assumed that the Railbelt will be operated 50 as o minimize costs for
the entire system (as opposed to each utility individually); mechanisms that
could contribute to this outcome include -
— Pooling or other cooperative agreements between utilities
~ An efficiently operating wholesale markct for power, spinning reserves,
and other ancillary services

M Copyright © DFI/A ies Incosp d - . Cliera Confiderial nem 0

Production costing models, since they are designed for short-term analysis,
generally assume the existing structure of independently operated utilities will .
continue. This means that individual utilities may make decisions that are not
the most efficient from a Railbelt perspective. For example, an individual utility
may decide to produce energy with its own generating units, when an idle unit at
another utility could have produced the same energy at lower cost.

We assumed the Railbelt would be operated so as to minimize costs for the
entire system as a whole. Such cost minimizing behavior could be brought about 1
through greater cooperation between utilities, such as a pooling arrangement. It
could also be brought about through an efficiently operating market for electric

power, spinning reserves, and other utility services. .
Chugach Review Comment -  Chugach disagrees that "Production cosling models, since they are designed for short-term |
analysis, generally assume the existing structure of independently operated utilities will continue.” -
Standard production costing models have the flexibility to be used for either short or long-term
analysis.
|
) |
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" Why Did We Make This Railbelt
System Optimizing Assumptwn 2

~—_>

o Our charter was to look at the benefits of the proposed lntem&s to all of the
Railbelt utilities, as they are might unfold over the next 50 years, not as they
are today .

~ The regulatory environment faced by electric uﬁlmes in the U.S., and all
over the world, is being r&muctured 10 give utilities more incentives to
reduce costs

~ Although the kind of elaborate power mnrkets now being set up in the
Lower-48 are probably not appropriate for the Railbelt, some type of
_power pool is certainly a possibility

o It does not seem appropriate to count as benefits of the Interties any benefits
which could be achieved at lower cost through more efficient operation of
the existing Raijlbelt infrastructure

!sgl Copyright © DFI/ Aeroncmics Incorporated Cliert Confidential pow ©

There are two good reasons to make the system optimizing assumption.

The first, and most important, is that it will probably happen, one way or another." All over the
world, the electric utility industry is being restructured for a more competitive market
environment, which will drive participants to minimize costs. Although the kind of elaborate
power markets now being implemented in the Lower-48, which may include Independent System
Operators (1SO’s) and Power Exchanges, are probably not practical in the Railbelt, some type of

power pool probably is practical.

This brings us to the second reason for our assumption. By assuming system-optimizing
behavior in the Railbelt, we avoid confusing true benefits of the Interties with other benefits
which could be achieved without necessarily having to build the Interties. The system-
optimizing assumption gives us a clear apples-to-apples comparison, showing how much more
efficient Railbelt operations could be if the Interties were available.

13



Should the Railbelt Be Operated As A
Power Pool?

L l\'z
.

© We were not asked to look at this question; it is bemg exnmined by an
ongoing PUC study. R

© The anecdotal evidence we have seen in our work outh'ls s(udy does
indicate that there would be benefits to a Railbelt powerpool

¢ Implementing a power pool will not be easy; key aspeus are likely to
include:

—lengthy negotiations

-payments between utilities to insure that all paxﬁclpams benefit
—transition period .

~administrative costs of new institutions

~Chugach customers should have a-win-win solution with other utilities

| an |
a4
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You did not hire us to investigate this question, but one theme that keeps emergnng anecdotally in
comparing ATLAS to current operations is that there are significant opportunities in the Railbelt
to reduce costs through system optimizing operations. Alaskans will be under strong pressure to
find ways to take advantage of these oppommiues if they want to remain competitive with other
states and regions.

Implementing a power pool in the Railbelt may not be easy. Each utility involved has a big stake
in the outcome, and the negotiations are likely to be lengthy. Chugach itself has an important
stake here, since it is the lowest cost producer in the Railbelt. Unless some type of side payment
were received from other utilities, Chugach customers would lose, and the customers of other
utilities would win, from a power pool. Since there is an overall savings in cost, however, it
should be possible to negotiate a power pool arrangement in which customers of all utilities
would win.

’ . ™ - m = m -’ m A =2 R A = _:-’] n
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" How Does ATLAS Deal With Hour-
by-Hour Changes in Demand? -

- -_"_'J.'_'J .. B

© We break the year in 100 demand ‘percentiles’, each representing 87.6 hours
with roughly similar demand; for each percentile, AM;MM& which

units to operate to meet energy and spinning reserve _mquﬂm:uems

—
- Demands o

2 .. B .8

) 12345 .. ’ ' 100
Percentile
R M Capyright © DFU/ A i3 Incorporated _ Client Confidentiol o 1
' Since demand varies from hour to hour, we in effect run the operating mode] 100
times for each year of each scenario, to capture the full range of demands
a expected throughout the year.

Here we have made one simplifying assumption not generally made by
" production costing models—that each hour can be modeled separately from the
' hour that came before it. We believe this assumption is appropriate for the
Railbelt, with its heavy dependence upon quick-starting combustion turbine

" units. This assumption would be less appropriate in a system heavily dependent
upon steam units, which have boilers that must be started some hours before the
. unit goes into production.
N Chugach Review Comment -  The simplifying assumption “that each hour can be modeled separately from the hour that came

before it underestimates production cost by ignoring hourly unit commitment constraints. For
example, although gas turbines are quick starting, it is not economic to start and stop them hourly.
ATLAS does not capture this cost.




How Does ATLAS Represent the
Railbelt Transmission Netwq_rkg, .

@ We assume three transmission segments connecting 1 four pmducmg regions,
three of which are also consuming regions -

o Each transmission segment has a maximum capacity, anda loss at that
capacity
® Actual loss rates vary in proportion to the flow (Watt’s Law)

Kenai Anchorage _ Healy Fairbanks
~ (Supply
Only)
&PJ Copyright © DFI/ Acronomics Incorporated Cliens Confidentia! e 1 l

We have focused on the three links of the transmission network of interest to this

analysis.
, R
Most other modeling efforts have not captured the fact that loss rates vary in
proportion to flow.
: f
Chugach Review Comment -  The three segment represantation of the Alaska transmission system ignores major ties. For
axample, Chugach-ML&P transmission constraints are not captured. f

Chugach Review Comment-  The ATLAS transmission network model under represents congestion and limited flows; generating |
unit availability (forced and scheduled outages) are not modeled discretely. Rather, an
unavailability rate is applied to de-rate capacity over all hours throughout the study period. The
effect is under representation of unavailable line capacity in any given hour.

Chugach Review Comment -  Losses are proportional to the square of the flow. '

16



How Does ATLAS represent the
Railbelt Generating Capacity?.

®

D S B B ....J’—.I N

-

fv_l\. e ‘
Each existing unit is separately listed in the spreadsheet, which calculates its
effective capacity (net of forced and scheduled outages)
Hydro units also have specified annual enetgytlhnns and Jimits on the
amount of spinning reserves they may supply o
Unit retirements and available dates for firmly planned units are a user input
Future additional capacity additions are determined by the generation

capacity benefits part of ATLAS, and are assumed to be generic combined
cycle units o
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‘ Our representation of the Railbelt’s generating capacity is quite detailed, with
each unit represented individually.

The integration of capacity addition logic with operating logic is a feature found
in very few other models.

Chugach Review Comment -

Use of "effective capacity” (net of forced and scheduled outages) is very misleading: treats
100MW unit as 85MW unit all the time instead of 100MW 85% of time and zero MW 15% of the
time, which ignores the 15% of time when the unit is not available. Many transmission constraints
and use of inefficient units happen during this 15% of the time. This substantially underestimates

the savings of the Southern Intertie.

Chugach Review Comment -

Chugach disagrees that "the integration of capacity addition logic with operating logic is a feature
found in very few other models” as standard production models do integrate capacity addition logic
with operating logic.

= |Chugach Review Comment -

See December 5, 2002 memo: Ratepayer Impacts of Proposed Transmission Projects Final
Report, February 16, 1998 and Chugach Staff Review.

17



What Assumptions Did We Make
About Generating Units?

. -
Lo
.
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o Each unit has only one heat rate, assumed to be the full-load heat rate, used
to calculate the incremental cost of power P

S

¢ In addition, a heat rate at minimum load is used to caleulate a cost of starting
a unit to generate spinning reserve

\,\ s

@ Units capacities are derated to reflect their omaég rates o
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Production costing models assign each unit a heat rate curve, which allows the
heat rate (the amount of fuel used per MWh generated) to vary with the output of
the unit. We believe our assumption of a single heat rate is a reasonable
simplification, since, for most units in the Railbelt, incremental heat rates do not
differ by more than a few percentage points once a unit has been started. We do
take the heat rate at minimum load into account in calculating the cost of starting
a unit just to produce spinning reserves.

A more sophisticated operations model might also explicitly represent a variety
of possible outage situations; this change which would drastically increases the
size and complexity of the model (probably by a factor of 10 or more). Again,
we believe this assumption is a reasonable simplification. The Chugach staff has
pointed out, however, that it may cause ATLAS to understate spinning reserve
costs somewhat, since operating without a single large unit a fraction of the time
is more difficult than operating with the same unit derated by a fraction all of the
time.

Chugach Review Comment -  Use of "effective capacity” (net of forced and scheduled outages) is very misleading: treats
100MW unit as 85MW unit all the time instead of 100MW 85% of time and zero MW 15% of the
time, which ignores the 15% of time when unit is not available. Many transmission constraints and
use of inefficient units happen during this 15% of the time. This substantially underestimates the

savings of the Southern Intertie.

Chugach Review Comment -  The spinning reserve obligations for each utility were overstated, and the local spin requirements
had no basis. There is no contract, regulalion, or agreement among ultilities that a given amount of
spin must be produced within a given area. Further, the local spin obligation, as modeled,
constrained inter-area spin transfers and limited economic dispatch.
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The Results S
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Result #1: The Southern Intertie Appears to
Be Cost Justified

¥

o Ifall utilities participate as planned, the ratio of benefits to costs not covered
by the state grant for the Southem Intertie would be 192 for the Railbelt as a
whole and 2.46 for Chugach ,

o These benefits are direct ratepayer impacts only, and do not include the
reliability benefits

@ Adding the value of reliability benefits raises thetano of benefits to costs to
3.38 for the Railbelt as a whole and 3.50 for Chugach
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We’ll start with the question that I am sure is at on the top of everyone’s mind,
and the major question addressed by our study. Given the basic assumptions we
have made, the Southern Intertie by itself (and leaving out the costs and benefits
of the Northern Intertie, but assuming that it is buiit) appears to be cost justified.
There are, however, many factors which could potentially change this result that
you will want to consider, as we will be discussing on later slides.

The benefits of the Southern Intertie come in two forms. The first are the direct
cost savings, which would ultimately be passed through to customers in the form
of lower rates. The second are the benefits of improved reliability. Although
higher reliability does not lower rates to your customers, it does, presumably,
increase the value of your services to them. The latter form of benefits are a
much “softer” type of benefit, since everyone can have their own opinion on
what reliability is worth. We assumed the standard values that have been
adopted for analysis at Chugach. Under our basic assumptions, however, even
without taking into account reliability benefits, the Southern Intertie can be cost-

justified.

As I noted earlier, the state grant would cover about 75% of the construction cost
of the Southern Intertie. Without the state grant, the line would be difficult, if
not impossible, to cost justify.

Chugach Review Comment -

The benefit/cost ratios shown on this page are based on the present value of the operating savings

(benefits) divided by the present value of the expenses of the Southern Intertie (O&M, depreciation,

interest and margins). The benefit/cost ratio reflects the costs to ratepayers. It should not be used
to compare to other studies that computed benefits and cosis based on cash flow.

"‘1"1"‘"‘]"‘]"‘"‘"’"""‘."‘"“"".‘."

"
S
| |



Result #2: Participation in the Northern Intertze
Gives Benefits Less Than Cost L

i

o Only two benefits accrue to Chugach from pMcxpatmg in the Northemn
Intertie

- ashare of the battery energy storage spmmng merves
- ashare of the 1.5 millkWh mmtenance chargepmd by users (Golden
Valley will be main user)

© ATLAS calculates these benefits are only about £220,000 per year

¢ The only good reason we can think of for Chugach to participate in the
Northern Intertie is to maintain the participation of other wtilities, especially
Golden Valley, in the Southen Imem:

]
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The Northem Intertie is a whole different story. If it is going to get built
anyway, there appears to be httle econormc benefit to Chugach becoming a
participant.

By participating in the Northern Intertie, Chugach would gain ownership of a
share of the spinning reserves available from the Battery Energy Storage System
to be built as part of that project. This is the primary benefit of Chugach’s
participation in the Northern Intertie.

The main reason Chugach might want to participate in the Northern Intertie is to
maintain the participation of other utilities, especially Golden Valley, in the
Southemn Intertie. There is currently a rather complex web of legislation,
agreements between utilities, and agreements between utilities and the State,
which have taken a number of years to negotiate. All of it has been built on the
premise that the Northern and Southern Interties were one package, in which all
utilities would participate.

If Chugach were to withdraw from the Northern Intertie, it is likely that other
utilities, especially Golden Valley, would attempt to withdraw from the Southern
Intertie. In fact, a domino effect is possible: if the remaining utilities are forced
pick up the costs of the utilities which have withdrawn, participation becomes
less attractive to the remaining utilities, and further utilities may decide to
withdraw.



How Do the ATLAS Northern Intertie
Results Compare to Other Studies?

¢ Other analyss have generally produced higher anmat&sﬂmn ours of the
value of the spinning reserve produced by the battery;. estmxats “have ranged
up to $700,000 per year for Chugach’s share .

o These other studies were based on different assumptumsfrom ours
— Other studies assumed Chugach would continue to haVe 1o meet its own
spinning reserve requirements

~ We assumed some kind of pooling or cooperatwe ‘arrangement could be
adopted in the Railbelt o

o However, even the higher values would not be enough to outweigh the cost
to Chugach of participating in the Northem Intertie, which is about
$1,000,000 per year.

&'_/J Copyriga © DFI/A ics Incorporated . Clignt Confidential raw 1

Other studies have calculated spinning reserve value as high as $700,000. The
main difference between these studies and ours is that these studies assumed that
Chugach would continue to operate more or less independently of other Railbelt
utilities, and would have to provide essentially all of its own spinning reserves.
We, on the other hand, have assumed that some kind of cooperative arrangement
would be adopted between Railbelt utilities, where spinning reserves would be
produced by the lowest cost producer, and bought and sold between utilities at a
small markup over cost of production. Our assumption makes Chugach’s
ownership participation in a facility that produces spinning reserves--the battery-
-less attractive.

It is important to note, however, that even if we believe the benefits of the
Northern Intertie to Chugach are as high as $700,000 per year, this would still
not be enough to cover the cost of Chugach’s participation in the Northem
Intertie, which would run about $1,000,000 per year.
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Result #3: Participation in Both Northern and
Southern Interties Is Difficult to Justzﬁr

o Because ofthe low benefits of the Northern Interte 1o Chugach, the
combined package of participation in both Northern and Southern Interties is
less attractive than participation in the Southern lntcnie alone.

¢ if Chugach participates in the Northern Intertie, C gaeh*s benefit/cost ratio
for the combined package drops to .92 without oonsxdermg reliability
benefits

o Even including reliability benefits, Chugach’s beneﬁt/cost ratio for the
combined package would be only 1.27.

&'ﬂ Copyright © DFI/ Aeroncmics Incorporated Qlient Conftdential Doms B

We do not show ratios for the Railbelt as a whole since we assume the Northern
Intertie will be built in any case, so total Railbelt benefits and costs are
unaffected by whether or not Chugach participates.

Participation in the Northern Intertie actually has higher costs for Chugach than
participation in the Southern Intertie, since it will be built sooner and the state
grant does not have as much time to earn interest. So participating in the
combined package is considerably less attractive than participating in the
Southern Intertie alone.
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Rate Impacts for Typical Chugach
Residential Customer
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The financing of the Intertie work much like a mortgage. The payments are more or less fixed
over time, but the benefits grow with inflation and growing demand. So the ratepayer impacts
tend to look better over time, at least until around 2025, when the existing Railbelt thermal
generating units would be retired.

What happens after 2025 depends upon what we assume about the units that replace the existing
units. We made the simple assumption that they would all be replaced by generic combined
cycle units. In retrospect, this may not have been the best assumption, since without variation in
the efficiency of generating units, the benefit of the Southern Intertie is reduced. However,
technology is changing so rapidly that it is impossible to say what kind of generating units will
be available in 2024 in any case, so an assumption that leads to a low level of benefits for the
Intertie after that date is probably prudent. The time is so far out that it had little impact on our
cost/benefit calculations in any case.

1 show figures on rate impacts in terms of the typical 750 kWh residential customer, not because
those customers are necessarily the ones who should drive your decision making, but simply
because these are figures we can all relate to.

It can be seen that the Southern Intertie alone starts to reduce ratepayers costs within about two
or three years of completion. The combination of Northern Intertie participation and the
Southern Intertie would not start to reduce ratepayer costs until around 2010.

o
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Result #4: Chugach’s Southern Intertie
Benefits Correspond to Its Owners7np

Direct Religbility Total - Ownersmp
Benefits Benefits Beneﬁts Sha.re

Chugach  38.6% 21.6% 31.3% - 3023%
Seward 0% 174% 7.4%\ L 1.44%
MEA 94% = 0% _ 5 4% 14.19%

ML&P  21.0% _21;6%'; 202% 0 2243%

GVEA 8.3% 0 4.7% 20.11%
Homer  22.8% -‘39 4% /zmﬁ. 11.6%
&g] Copynighs © DFI/ Aeronomics Incorporated . - Client Confidentia! nom »

Not surprisingly, Chugach, ML&P and Golden Valley gain direct benefits from
dccess to their Bradley Lake hydro. The most surprising direct benefit number
to me was the large Homer share. It tums out that without the Southern Intertie,
the relatively expensive Soldotna thermal unit will have to be operated more
over the years. We assumed that Homer would receive 60% of the cost savings
from not having to run this unit as much. As the primary Kenai utility, Homer
also gains a major share of the reliability benefits of the Southern Intertie.

Comparing shares of benefits to ownership shares in the Southern Intertie,
Homer and Seward appear to be getting the best deal, with a benefit shares that
far exceed their ownership shares. MEA and Golden Valley, appear to have
ownership shares significantly larger than their benefit shares. Benefits and
ownership shares are in the same ballpark for Chugach and ML&P.

Chugach Review Comment -  ATLAS assumes no reliability benefits for MEA and GVEA. This is incorrect. GVEA and MEA

currently suffer outages (underfrequency load shedding) when the Kenai 115kV line trips during
heavy export from the Kenai. The Southern Intertie would prevent these outages.

Chugach Review Comment -  The comments regarding Soldotna Unit are no longer applicable. The unit has been moved to

Nikiski and mode of operation changed. bf

Chugach Review Comment -  The value for Homer's "Total Benefit" is reported incorrectly. The value should be 30%. The

bh—‘h—uh—-«‘

benefits shown in Result #4 table may change significantly if key assumptions such as local area
operating reserves, fuel price projection, utility load forecasts and existing 115 kV line outage cost
are changed. Production costing model issues identified on page 15 and 17 also materially change

the benefits each utility receives. Also see review comments on page 20.
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Result #5: The Southern Intertie Is Less Attractzve If
Other Utilities Drop Out (e
Chugach fChugach
Direct | --Direct+Reliability
Benefits ' - Benefits
As Planned 246 - 350
Golden Valley Out 196 279
Chugach/ML&P/Homer Only 158 2.25
Chugach Only 7 1.06
_¥j Copyright © DFI/ Aercnomics Incosporated Client Confidential nam n

We know that the ratio of benefits to costs drops below one if Chugach
participates in the Northern Intertie as well as the Southern Intertie, but is
substantially greater than one if Chugach participates only in the Southern .
Intertie. The only problem is that Golden Valley may drop out of the Southern
Intertie if Chugach drops out of the Northern Intertie. Would the Southern
Intertie still look attractive under these conditions?

This table shows that it would still look attractive. The Southern Intertie by
itself would still be economic for Chugach even if Golden Valley drops out. In
fact, as long as ML&P and Homer remain participants in the Southemn Intertie,
the Southem Intertie maintains a benefits to cost ratio greater than one.
However, the more utilities drop out, the harder it becomes to cost-justify the
Southern Intertie. It would appear to be quite difficult to cost-justify if Chugach
has to go it alone.

These figures assume the remaining participants pick up the departing
participants shares in proportion to their original participations, but do not
charge non-participants for the benefits they receive.

Chugach Review Comment -  As noted on page 15 and 17 of the review comments, the benefits computed in this study are
understated. The benefit/cost ratio is actually the change in revenue requirement benefits and
costs and should not be compared to the benefit/cost ratios from other reporis that show the
benefit/cost ratio of cash flows.




Result #6: Higher Construction Costs Make the
Southern Intertie Hard to Cast-Justzﬂ) 2

[ANl figures assume only Chugach, ML&P, and Homer paruclpate in the
Southern Intertie]

Chuggch Chugach
Direct . Direct+Reliability
Benefits  Benefits

/Cost_ - ICost
Costs $10 Million Below Plan 243 346
Costs as Planned ‘ 158 235
Costs $10 Million Above Plan 117 1.66
w C ight © DFI/A ine 1 P d . - . Client Confidentiat oD N

Note that this slide assumes that Golden Valley, MEA and Seward have dropped
out. All the figures would be higher if these utilities stayed in, but we were
trying to be realistic about what might happen if Chugach drops out of the
Northern Intertie.

Changes in the construction costs of the Southern Intertie have a
disproportionately large impact on the economics of the project to Chugach.
The reason is that the size of the state grant is fixed. So any changes in cost will
be borne by Chugach and other utility participants.

This slide shows the effect of a $10 million dollar increase or decrease in the
construction costs of the line. This is only about a 12% increase or decrease--
certainly well within the normal bounds of error in estimating the cost of major
construction projects. Yet, as the slide shows, they cause the project to range
from marginally economic to (direct benefits to cost ratio of about one) to highly
attractive (direct benefits to cost ratio of about two).

Chugach Review Comment -  As noted on page 15 and 17 of the review comments, the benefits computed in this study are

understated. The benefit/cost ratio is actually the change in revenue requirement benefits and
costs and should not be compared to the benefit/cost ratios from other reports that show the
benefit/cost ratio of cash flows.




How Would Construction Cost
Changes Affect Ratepayers? .. Lo

2004 2009 2014 2019 2024 2029 2034 2039 2044 2049

Year

—— Costs $10 Million Higher - - «Costs As Planned
—— Costs $10 Million Lower
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This graph shows the impacts on the typical monthly residential bill of
construction costs $10 million higher or lower. Again, we assume that only
Chugach, ML&P, and Homer pa:;icipqte.

The change in construction costs can shift the project from one with immediate
benefits to ratepayers to one that won’t start to pay off until around 2010. The
impacts of changes in construction costs on ratepayers tend to fade over time, as
the bonds used to finance the project are retired.

Chugach Review Comment -  As noted on page 15 and 17 of the review comments, the benefits computed in this study are
understated.




Result #7: The Interties Are Not Major Issues
Jor Chugach Ratepayers

[
[

© Assuming all utilities participate, the cost of the two Imuﬁs combined
(ignoring any benefits) to Chugach ratepayers would be about $1.5 million
per year—-about 2% of total Chugach ratepayer expemu:

© The cost to the average residential ratepayer (agam, 1gnonng any benefits)
- would be about $1/month; of this, the Southern Intertie would be about
: $.50/month, and the Northem Intestie would be about $.50/month

® The reason for the low impact is that about 3/4 of the cost of the two lines
would be covered by the state grant

!

WS[Z] Copyright © DFI/ Aeronscmics Incorporated ] Cliers Confidential vt

We’ve seen that we can certainly find assumptions under which the Southern
Intertie would not justify its cost. However, the chances that building it would
turn out to be a big mistake appear to be rather small. This holds true even if
participation in the Northem Intertie comes as part of the package. A big
construction cost overrun is about the only outcome I can think of that would
make it a big mistake from a ratepayer perspective.

Chugach Review Comment -  These values are out-of-date.
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Where Do the Benefits of the Southem
Intertie Come From? |
Chugach Benefits z;';;ﬁlhdlam;
Energy+Spinning Reserve B ) v S N £
de’uhymﬁwyndw ) {446) \_‘;; - 1000
Traisfer PaywieaisCapacity S T 0, ""'o.oo'
Life Extension 0.00 -
~ "Avcided and Defored Generadion TTTTTTTOMS -ﬂs‘""""'
Reduced Reconstruction Costs on Existing Line 150 o 301
~~Avoid Zero Loading fof Miiatenance B £ ' S r v J
Avoid Zero Loading for Other Reasons 142 435 .
TS T T T an
- A
"Totl Benehits R ijs] $649
T ™ Copriotn © DF/ Aeroncemics Incorporated Client Confdential nem »

From a Chugach perspective, the benefits come from operating savings (energy
and spinning reserve), reduced maintenance on the existing line, and not having.
to shut down the existing line for maintenance, bad weather, and construction
near the line. Partly offsetting these benefits to Chugach are reductions in
payments from other utilities for energy, spinning reserve, and capacity.

From a Railbelt perspective, the story is much the same. There are, however,
benefits to other utilities from deferring the addition of new generation. Since
sales between Railbelt utilities net out to zero for all utilities combined, there are
no transfer benefits for the Railbelt as a whole.

For both Chugach and the Railbelt as a whole, reliability benefits are large
enough to rival the direct ratepayer benefits.

We will now discuss each of these specific types of benefits in more detail.

O

- wy =

Chugach Review Comment -  As noted on page 15 and 17 of the review comments, the benefits computed in this study are
understated.

w
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Result #8: Southern Intertie Operating Cost Savmgs
Are Modest but Significant .

i
-

© Most of this savings appears to be a reduction in fuel costs due 1o the
! increased ability to use Bradley Lake hydro power at peek hours, when it
replaces the most expensive thermal generation  ~

@ Operating cost savings to all Railbelt utilities would bean the order of
- $£1,000,000 per year in 2005 N

¢ However, this savings is limited by the fact that the number of peak hours
when savings can be obtained is relatively small, and because the thermal
units used in peak hours are not that much more expensive than the shoulder
units -

o There is also some savings in spinning reserve costs and transmission Josses

R ¥l Copyright © DF1/ Aeronomics Incorporated Client Confictersial s 3

’ All available Bradley Lake hydro energy will generally get used, with or without the Southern
Intertie, the main question is when. The major energy production benefit of the Southern Intertie
: is the ability to deliver more Bradley Lake energy to Anchorage during peak hours, when it could
R replace the most expensive thermal production.

Our operating benefits are significantly less than previous studies, including the 1989 DFI work.

[ ] The previous work was quite different from ours in that it built separate small models for each
source of operating savings (energy, spinning reserve, hydro use, transfer losses) in isolation for
the others. We believe our comprehensive approach is much more accurate.

[}
We assume the Northern Intertie will be built in all cases, so we did not need to look at any
operating benefits of the Northern Intertie.
]
n Chugach Review Comment -  Fuel savings are understated because of load representation (page 15) and effective capacity

(page 17). The model misses many occasions of transmission constraints. Due to the "effective
capacity” approach for generating units used by ATLAS, the model understates power transfers in
any given demand segment percentile. The result is a misrepresentation of power flows, economic
dispatch, and associated production costs.




Result #9: The Cost of Being Required to Operate a
Kenai Thermal Unit is Low FEEN

LS (i
Y S, S

-~

'\1,: RO

o© Chugach’s (Kenai region) Bemice Lake units, which musedto .meet this
requirement, are nearly as efficient as the (Anchorage regmn) Beluga units
which might otherwise be used PRI

o Taking into account transmission losses genera}ly maksthe difference even
smaller, and may even make the Kenai units mgreecononuc

Ep Copyright © DFU/A ics Incorp d j Clienz Cenfidential nom 0

One operating benefit of the Southern Intertie is that it would relieve Chugach of
its current obligation to operate a combustion turbine unit on the Kenai
Peninsula to maintain reliability for Homer. However, ali indications we’ve
seen are that it does not cost Chugach very much to do this.

We believe the differences between this result and previous studies may be due
to the fact that previous studies did not account for the transmission losses,
which make it more efficient to use Kenai units to serve Kenai demand. Also,
our assumption of optimal dispatching for the entire Railbelt, rather than
individual utility dispatching, make additional operation of Chugach’s low cost
units, including the Kenai units, more attractive.

Chugach Review Comment -  The cost of being required to operate a Kenai thermal unit is not applicable today because of the
Nikiski mode of operation has changed.
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Result #10: Chugach Would Lose on Energy
and Spinning Reserve Sales

] »fﬁ‘x;:' ’
v

¢ The Southem Intertie would cause Chugach to lose in energywand spinning
reserve sales to other utilities an amount equnvalentfo*ama;or sportion of
what it gained in operating savings )\; o

e o

¢ The losses are for two reasons;

— The Southern Intertie would allow ML&P- to become more competitive
with Chugach’s Bernice Lake units for semng Kenai load

- The Southern Intertie makes the Railbelt operate more efficiently,
depressing power prices, which is bad*forse]lers like Chugach, and
good for buyers, like Golden Valley :

+

ra
=

N
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Chugach currently controls the only transmission line between Anchorage and
the Kenai, and, according to-our discussions with the Chugach staff, has the
power to control how it is used If the Southern Intertie is built, Chugach would
lose this advantage.

The conclusions on this slide, hinge on our assumption that the Railbelt is
operated in an efficient, system-optimizing manner, as well as our assumption
that energy sales are transacted at the average cost of energy production plus a
fixed markup. We may, therefore, want to take this result with an extra large
grain of salt.

We believe, however, that the risk that ML&P will become more competitive,
and that power prices could fall slightly, as a result of the Southern Intertie is
real, and should be considered.

Chugach Review Comment -

continue over the next 40 years in today's regulatory environment.

The assumption that Chugach controls use of the intertie between Anchorage and Kenai may not

33



Result #11: Chugach Would Also Lose
on Capacity Sales e

o Without the Southem Intertie, ML&P access to their own Bradley Lake
hydro generating capacity will be limited el

¢ Chugach would, therefore, be able to sell them replacement capacity or
access, through the existing line, to reach their own .

¢ Once the Southern Intertie is built, this Chugacb advamage would disappear,
since ML&P will have full access to their own Bradley Lake capacity

@ Golden Valley faces a similar constraint on access to their Bradley Lake
hydro, although it is not as clear from the model results that Chugachisin a
position to gain from it

.
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Again, we have assumed that Chugach has first rights to capacity on the existing
line. This implies that ML&P and Golden Valley have more 1o gam from a
capacity standpoint than Chugach.

The assumption that Chugach has *first rights to capacity on the existing line” may not continue

Chugach Review Comment - .
over the next 40 years considering today's regulatory environment.

’- = =2 =m0 -'Ii:"—.’j.j._j,_j:.:.'ﬁ-.‘
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Result #12: The Southern Intertie Provzdes No
Life Extension Benefits

[

© Operations of the two Chugach units which are candndms foﬂife extension,
' Beluga 3 and 5, as well as Golden Valley’s North Pole lmd?, and ML&P
8, are not affected much by construction of the Southem lmme

A
b "N capyright © 0P/ p—— _ Chert Confidenial e
‘ Previous studies have suggested that the projects would reduce the number of

hours per year that certain generating units would operate, allowing the life of
these units to be extended. Beluga 3 and 5 would appear to be the most likely
Chugach units to operate few hours, according to past studies. However, our
results suggest that this would not be the case.

Beluga 3 and 5 should not be confused with Beluga 6 and 7, which are currently
being considered for repowering.

Chugach Review Comment -  As noted on page 15 and 17 of the review comments, the benefits computed in this study are
understated.
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Result #13: The Deferred Generation Benefits
Accrue to ML&P and Golden Valley (.~

B —eom

o The Southern Intertie would provide ML&P and Golden Valley with better
access to their Bradley Lake capacity, allowing tl;em 0 defet construction of

new capacity .

@ There are no such benefits to Chugach, since Chugach is assumed to have
first call on its own existing Kenai-Anchorage transmission capacity

|Hi’ Copyright © DFY/ Aerenomics Incorporated Client Confidential PO %

Recall our assumption that Chugach as the owner of the existing line, gets first
priority on its use. Once again, that tends to make building a new, _|omtly-owned
line, less attractive for Chugach.

Chugach Review Comment -  The assumption "that Chugach, as the owner of the existing line, gets first priority on its use” may
not continue over the next 40 years considering today’s regulatory environment.

--.i:’,“I“-""—;E"B".."'
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Result #14: The Cost of Unloading the
Existing Line May Be Modest - "

N _ :3‘3 -3

® ATLAS does show significant extra fuel consumption on dayswhen the
existing line must be shut down —on the order of $14,000 per day

© However, we can view this extra fuel consumpticn as energy put into
storage at Bradley Lake, since Bradley Lake hydm usage is reduced on

- those days.

-

3 o According to ATLAS, the net cost of shuning down‘the existing line fora
‘ day, after adjusting for the value of the hydro saved, is quite modest

3

"
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‘ Previous analyses of the Southern Intertie have assumed that it cost $13,000/day
to shut down the existing line, based on work with Chugach’s own Pro-Screen

- model. Since the existing line tends to get shut down quite a bit, avoiding this
cost becomes a significant benefit of building the Southern Intertie.

. ATLAS gave a similar result when we simply looked at the extra fuel burned on

a typical day when the existing line was shut down. However, as we thought
about this result, we realized that on these days when the line was shut down, we
were using correspondingly less hydro energy from Bradley Lake. This hydro
energy could be used instead on some other day. So the real, long-term cost of
shutting down the existing line may be far less than $13,000/day.

’ Chugach Review Comment-  The Chugach PROSCREEN proeduction costing model accounts for the later use of hydro. The
$13,000/day cost to shut down the existing fine is valid.




How Does the Cost of Taking the Line Out of
Service Affect Our Results? (T
[all figures assume all six utilities participate in the Sog@éﬁtgiéMe]
Chugach / -Chugach
Direct - Direct+Reliability
Benefits = Benefits
/Cost . - /Cost
At $1000/day 164 - 2.68
At $3000/day 190 . 294
At $7300/day 246 3.50
At $13,0000/day 3.20 4.23
:ng—apmo DFI1/ Aercnomies Incorpornted Client Confidential oo »

As you can see, the cost of takmg the existing line out of service turns out to be
relatively important.

Our ATLAS results suggested that this cost was quite low--one the order of
$1.000/day. However, ATLAS was designed to address the issue of a new line,
and not really designed to address taking the existing line out of service.

John Cooley of the Chugach staff helped us out with some quick analysis, and
came up with a figure of $7,300/day, which is what we used in the results you
have seen. However, this is certainly an issue that could use some additional
analysis.

Chugach Review Comment -  DFIl used $7,300 for the cost of unloading the existing line based on a "quick analysis”. The correct
amount should have been $13,000/day based on Chugach’s PROSCREEN production costing
model (page 37).

Chugach Review Comment -  As noted on page 15 and 17 of the review comments, the benefits computed in this study are
understated.

)
)
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Result #15: Reconstruction Savzngs
Are Significant

I\, LT e

© The Southern Intertie would reduce the cost of reoonstnwlmg the existing
line by an average of $500,000 per year over an eight year period

o This amount is especially significant for Chugach. since we assume 50% of
this benefit would accrue to Chugach

‘$ Copyright © DF1/A ic3 Incorp d - Clsra Confidential pom

The existing line will need to be reconstructed over the next few years. Having
an alternative line available would ease the scheduling constraints on this '
reconstruction work, and allow the cost of reconstruction to be reduced by about
10%. We assumed half this savings would accrue to Chugach.

Current plans are to defer reconstruction of the existing line until the Southern
Intertie is complete. Chugach staff members tell us that in the event the
Southern Intertie were canceled, they would want to move ahead with
reconstruction of the existing line right away. However, we assumed the line
would be rebuilt beginning in 2005 regardless of whether or not the Southern
Intertie was built. The reason is that simply deferring reconstruction of the
existing line gives some substantial benefits which are not a direct result of
building the Southern Intertie. If we were to count these deferral benefits, we
would be biasing our analysis in favor of the Southemn Intertie.

Chugach Review Comment -

The ability to defer reconstruction of the existing 40+ year-old line is a direct result of building the
Southern intertie. Omitting this benefit understates the overall bencfits.

39



Result #16: Reliability Beneﬁts Are
Significant

% -./'

Voot T

o Although not a hard cash benefit to ratepayers, the rehabilltybeneﬁtsare
potentially large enough to cover all costs of the Somhchm«be not
covered by the state grant

¢ This conclusion applies to both the Railbeltas a whole and to Chugach in
particular . :

o® We valued unserved energy at standard values pnscﬁud for economic
analysis at Chugach—$11 to 16 per kWh, dependmg upon the utility

o© Reductions in unserved energy resulting from the Southem Intertie are based
on the 1989 DFI analysis

¥ Copynght © DFI/A ics Inconparated Client Confidential e
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Reliability benefits run around $500,000 per year for Chugach and $2.2 million
per year for the Railbelt as a whole in year 2000 dollars, but grow with inflation.
On a present value basis, this is greater than the cost of the Southern Intertie.

We are told by the staff that Chugach has improved its reliability somewhat
since 1989, which might tend to suggest that the improvement in reliability due
to the Southern Intertie may have decreased since then. On the other hand, we
are told that taking out the existing line for 60 days per year to rebuild it if the
new line is NOT built will probably degrade Chugach’s reliability back to 1989
levels or less. So we made no adjustment to the 1989 unserved energy estimates.

® s e a2t
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Result #17: A Kenai Cogeneration Project
Would Not Have a Big Impact .~

[AN figures assume only Chugach, ML&P, and Homer pamenpate in the
Southern Intertie]

hugach ‘ 'Cliugach

Direct = Direct+Reliability
Benefits . ‘Benefits
/Cost .~ /Cost
No Cogen Project 158 - 7 225
Bernice Lake 3 and 4 Cogen ' 7 1.78 2.45
Soldotna Cogen ‘111 1.78
L&f—_’f Cepyright © DFI/A ics Incorp d ‘. Client Confidential nowm «

There are currently proposals to build a cogeneration project on the Kenai, using either
Chugach’s Bernice Lake units, or the Homer-owned but Chugach-operated Soldotna unit. The -
projects would use what is now waste heat from these units to produce steam needed by an
industrial customer.

The Bernice Lake units are relatively low-cost gas-fired units. We assumed that if these units
became cogeneration units, there would be a payment from the steam customer equivalent to
increasing the fuel efficiency of the units by one-third [implemented as a 25% reduction in fuel
used per MWh produced].

When these units become more efficient, capacity to export the production of these units to the
Anchorage area becomes more valuable. Hence, we see that the cost/benefit ratio of the
Southern Intertie would rise if the Bernice Lake units were used for a cogeneration project.

The Soldoma unit, on the other hand, is a relatively high-cost unit, which ATLAS says should be
used primarily for spinning reserve production. We assumed that if Soldotna became a
cogeneration unit, there would be a payment from the steam customer equivalent to lowering the
cost of this unit to the same level as a Bernice Lake cogeneration unit. This means, from a system
perspective, that we have essentially added a new Jow-cost unit to the Railbelt.

Adding the Soldotna cogeneration unit has two offsetting impacts on the benefits of the Southern
Intertie. First, as with the Bernice Lake units, it makes capacity to export the production to
Anchorage more valuable. On the other hand, it cuts the cost of producing the spinning reserve
needed on the Kenai if the Southern Intentie is NOT built. This makes the benefits of building
the Southern Intertie less. It is the second effect which appears to be the dominant one.

Chugach Review Comment -  These scenarios are not applicable because of the current Nikiski arrangement.
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Result #18: Not Counting Bradley Lake Spmmng
Reserve Has Little Impact on These Result.s'

':-5

S~ e
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o Recent engineering studies suggest that the Bradley Lake hydtbplam cannot
be counted on as a provnder of spinning reserves, even thouﬂ; up 1027 MW
of Bradley Lake spinning reserve production is cun'emly counted toward
Railbelt spinning reserve requirements

@ If the rules were changed, and Bradiey Lake spinn'ing reserve could no
longer be counted toward Railbelt spinning reserve requirements, our results
would not be significantly affected

E_U] Copyright © DFI/ Acronomics Incorporcted - Qlient Confidential . a

Currently, the agreements among Railbelt utilities allow up to 27 MW of
spinning reserve from Bradley Lake to be counted toward Railbelt spinning
reserve requirements. Recent engineering studies suggest that the Bradley Lake
units cannot respond quickly enough to pick up for another unit in the event of
an outage. Since the whole ides of spinning reserves is to be able to pick up for
other units in the event of a sudden outage, this means that Bradley Lake
probably should not be allowed to contribute toward the spinning reserve
requirements. A change in the rules would therefore appear to be likely at some
point in the not too distant future.

If the rules were changed, and Bradley Lake was not allowed to contribute
toward the spinning reserve, we might think that would make spinning reserve
from the battery more valuable, and, therefore, increase the value of the
Northern Intertie to Chugach.

Our results indicate that not counting Bradley Lake spinning reserve would,
indeed, make the spinning reserve from the battery more valuable. However, the
effect is not very significant. The benefits of the Northern Intertie increase from
about $180,000 per year to $190,000 per year. There would still be other low
cost sources of spinning reserve available in the Railbelt, including two other
hydro plants and the battery itself.
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the Southern Intertie

@ The main benefit other utilities will derive from pa:nctpatwn in the Southern
Intertie is to assure that it actually gets built

¢ If Chugach announces that it will build the lme.regm@lss of participation by
others, it throws away its best bargaining chip /_i T

o If Chugach decides it wants to go ahead with the line, our suggestion would
be to take the position that you expect other utilities to participate as planned
or it may not get built; in addition, make it clear that if other utilities drop
out and the line does still get built, Chugach-will aggressively attempt to

)
;L A Strategic Suggestion: Don tBaclcstop
)
7
3
-

find ways to charge them for its use
ﬂ
"' E{_fw © DFI/A ics Incorporated Cliers Confiderzial naen o
‘ The situation with the Southern Intertie is quite different from the Northem
Intertie, which has one primary user and beneficiary. All Railbelt utilities will
- benefit from the Southern Intertie, and it is fair and reasonable to expect them all
' to pay their share.
"
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Results Summary
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Summary: What Are NOT Good Reasons to
Participate in the Two Interties? |

¢ Would they produce large operating savings? Probably not.-

¢ Would they give Chugach a competitive advantage? Prabably not, in fact,
the Southern Initertie may do the opposite.

¢ Would they allow Chugach to postpone genelatio‘n' investments? Probably
not. o

© Without the state grant, would they be cost-justified? Probably not.

&IZI Capyright © DF1/ Aercnomics Incorporated Client Confidential o ©

As we have seen, the Southern Intertie would probably not provide large
operating savings.

It would probably not give Chugach a competitive advantage, in fact, it would
give ML&P better access to Kenai customers and their own Bradley Lake
energy.

It would probably not allow Chugach to postpone any generation investments.

The state grant would cover about 75% of the cost. Itis clear from the cost-
benefit ratios we have presented that if the costs were multiplied by a factor of
four, it is unlikely that the Southem Intertie could be cost-justified.

Chugach Review Comment -  The operating savings are much larger than shown in this study as noted in other review
comments.




Summary: What ARE Good Reasons to
Participate in the Interties? o

b

o Is there a large risk that participation would be a big m;stakehuhe
ratepayers? No. .

o Would Chugach ratepayers benefit overall? Southern Immieonly-mosr
likely yes. Both interties as a package—too clo:e tocall. -

o© Would the Interties make the Railbelt a more attractive loeanon for business
and industry? Probably yes, since they would move the Railbelt toward a
level of transmission reliability taken for granted in the Lower-48.

o If the Southern Intertie proves to be needed later, will Chugach get another
chance to build it at a fraction of actual cost? Probably not.

EF) Copynght © DF1/ Aercromics Incorperated Clierz Canfidential e

The projects have a small impact on Chugach ratepayers. Even assuming NO
benefits at all, the two Interties combined would raise Chugach’s costs by about
2%, or $1 per month for residential customers.

The projects resemble a home mortgage in the sense that payments in the early
years exceed benefits; however, benefits rise with inflation while costs remain
largely fixed. Our analysis suggests that, in the long run, the Southern Intertie
would most likely provide ratepayer benefits which exceed costs. Bundled as a
package with participation in the Northern Intertie, it is simply too close to call.

The Interties would raise transmission reliability, and bring it closer to Lower-48
standards. In this way, it would make the Railbelt a more attractive place to
locate electricity-dependent businesses.

The availability of the state grant provides a unique opportunity to build the
Southern Intertie at a low-cost to Chugach ratepayers. This opportunity
probably will not arise again if the project is scuttled.
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Appendix: o

Model Overview
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How Is Our Model Overview
Organized?

o We will discuss
~ Operating benefits
— Generation capacity benefits
— Other benefits
— Ratepayer Impacts

Hﬂ Copyright © DFI/ Aerencmics Incorporated Client Confidential nom @

Our discussion of the ATLAS model breaks down fairly neatly into four
components.

Operating benefits, including energy and spinning reserve costs, and energy and
spinning reserve transfers between utilities, are all interrelated, and require a
quite sophisticated model.

Generation capacity benefits, including capacity deferral and capacity transfers
between utilities, are interrelated, and require modest-size model reflecting
growth in demand, retirements, and transmission constraints.

Other benefits, including reduced maintenance on the existing line, the costs of
taking the existing line out of service, and reliability, are dealt with separately,
and quite simply.

Once we know the aggregate costs and benefits of the Southern Intertie,
translating them into impacts on rates becomes a separate exercise.

’--..‘.'.""—..‘1“'.‘“1
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Operating Benefits

¥! Capyright © DF1/ Aeroncmies Incorporated
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What Are Operating Benefits? . .

TN
& Operating benefits include changes in "
~ Hydro utilization
— Thermal power production costs
~ Transmission losses
~ Spinning reserve production costs
~ Energy and spinning reserve transactions wnh othcr utilities

o These various benefits are closely mtemlawd ‘
~ They are all driven by day-to-day operating decisions
~ It may be possible to trade-off one against the other
~ The distinctions between them are not always sharp

E-FJ Copynght © DFI/A ics Incorporated - Chrs Confidennal rectom %

What we call operating benefits encompasses a fairly wide range of benefits
related to day-to-day operations, sales, and purchases. Although these benefits
are closely interrelated to each other, they are quite distinct from the other types
of benefits which will be looking at.
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Why Are Operating Benefits Hard to
Understand?

@ Because the various operating benefits are all mten%d,weneedto
consider them all together

o Operating benefits will vary moment-by-moment, dependmg upon current
demands and the state of the system .

© Atany moment, a variety of operating decisions are possible; we must try to
represent how the decisions should be made or, at least, most likely will be

2 3 :.__‘_] 3

-—

made
N
3
M ) Copynghs € DF/A ics Incorporated Chent Confidermial o 5
". Operating benefits are, by far, the most complicated type of potential benefits of

the transmission lines to analyze, and development of the operating beneﬁts ,
model has taken perhaps half the efforts of this project.

Operating benefits are complicated because before we can understand how
operating costs change when a new transmission line is built, we have to
understand how Railbelt operating practices should, or at least would, change
under a variety of conditions. It is essentially impossible to understand the
operating benefits of a new transmission line without a fairly sophisticated

mode].
’ t (fuel and O&M expense) understates
Comment - _ The lack of detail of ATLAS's calculation on operating cos
Chugach Review production cost savings, which is a primary benefit of project. See December 5, 2002 memo:
Ratepayer Impacts of Proposed Transmission Projects Final Report, February 16, 1998 and
Chugach Staff Review.

31
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How Does ATLAS Dispatch Thermal
Units?

.

u M s

P ~L o
© Incremental demand at each percentile in each region is met by.units with
the lowest variable operating cost available to that region, taking into
account transmission losses and transmission capacity consmiints

o Each thermal unit is represented separately, but forpurposes of power
production, has only one variable operating cost \

For Each Percentile
A For Each Demand Region :

Find Minimum Cost Incremental Supply
Subjject to

Transmission Costs
Transmission Constraints

H& Copynight © DFi/ Aeroromics jncorporated . Ctient Confidential pos) n

The basic idea is that each region seeks the lowest cost source of supply, which
may be in its own region or elsewhere (transmission constraints permitting).

Chugach Review Comment -  ATLAS's approach to dispatching thermal units understates benefits. See review comments on
pages 15, 17 and 31, and December 4, 2002 memo: See December 5, 2002 memo: Ratepayer
Impacts of Proposed Transmission Projects Final Report, February 16, 1998 and Chugach Staff
Review.
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What About Hydro Units?

o Hydro units are subject to additional constraints on total annual energy
production, due to water availability ' ’

® We assume the hydro operating constraint to take the form of a rule that says
“only use hydro as incremental supply in a given supply region (Kenai or
Anchorage) when demand is in the nth percentile, or higher”

o Subject to this “minimum percentile” rule, hydro is dispatched just like the

p_J .. _ ___»a __B .. .= »—‘ Jr \-—‘

thermal units
w Copyright © DF1/ Aercnomics Incorporated Client Confidential s 9
‘ These rules have some consequences which are discussed on the next slide.

R Chugach Review Comment -  The dispatch of hydro units in the ATLAS model is too simplistic and understates production costs.

Pages 53 and 54 taken together with the "percentile” nonchronological approach fail to cycle hydro
to allow operation of thermal units in their more efficient, fully loaded range, and to avoid
unnecessary thermal unit startups.

v



What Are the Operating Consequences
of this Approach? R

Ve

o

@ Since hydro is assumed to have zero operating costs. thWﬂlquays be
dispatched before the thermal units when the demand percentile is higher
than the minimum and hydro capacity remains available

Demand
(blue area = available
hydro energy). Hydro
Capacity
1 Minimum 100 Percentile
Percentile
IL*_JJ Copyright © DFI/A ics Incorp d - Client Confidential —_—

These rules generally correspond to how hydro should be most efficiently
dispatched. Another way to look at this approach is that it uses hydro to replace
all thermal production with a cost higher than a certain level until the hydro
capacity has been fully utilized.

|
P
e

Chugach Review Comment -  The dispatch of hydro units in the ATLAS model is too simplistic and understates production costs.
Pages 53 and 54 taken together with the "percentile” nonchronological approach fail to cycle hydro

to allow operation of thermal units in their more efficient, fully loaded range, and to avoid
unnecessary thermal unit startups.
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So How Does ATLAS Determine the
Minimum Percentile for Hydro?

o Before calculating results for each percentile in each reglon, ATLAS
simulates the effect of letting that percentile be the mmnnum percentile for
hydro in that region

©® The current percentile will become the mmnmnn pa'cermle for hydroin a
region if the simulation indicates that the annual energy produced by hydro
will be within limits

o Itisactually a little more complicated thah this, since we have hydro in two
regnons, and sometimes must actually- s:mulate various tombinations of
minimum percentiles in the two. reglons ‘

E’i’ Copyright © DFI/ A ies Incorporated Client Confidensial re 2

The hydro minimum percentage is basically determined by simulating various
percentages until we find the ones that just use the available water. This was the
most complex part of the operating model.



How Does ATLAS Represent Spmmng
Reserve Requirements?

\‘\.““ ,»I T >

o Two types of spinning reserve requirements (in MW’ s) may be specnﬁed in
cach demand region in ATLAS
~ “General” spinning reserves which may be procmed anywhm, subject
to transmission constraints (primarily to guard agamm generating unit
outages)
“Local” spinning reserves which must be procured locally (primarily to
guard against transmission outages)

o Since the local spinning reserve requirement is dwigned to protect against
the loss of transmission capacity used to import power, it only applies to the
extent that the region is importing power

o A local spinning reserve reqmremem may be specified for the combined
Fairbanks-Healy region.

I¥| Capyright © DFI/ Aerononucs Incorpornted Client Confidential mam »

There are many ways reserve requirements could be set in the Railbelt. We have
tried to keep our representation general enough that it could be used to represent
a variety of ways of setting spinning reserve requirements.

Chugach Review Comment -

The spinning reserve obligations for each utility were overstated, and the local spin requirements
had no basis. There is no contract, regutation, or agreement among utilities that a given amount of
spin must be produced within a given area. Further, the local spin obligation, as modeled,

constrained inter-area spin transfers, and limited economic dispatch.
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How Does ATLAS Meet the Local
Spinning Reserves Requirem;e’nt?_

o® For each demand percentile, ATLAS calculates a spmnmg reserve cost for
each generating unit
— spinning reserves are available for free from all operatmg units (thermal
or hydro), up to the smaller of
« the unused capacity of the unit
* auser-specified limit
— spinning reserves are available from non-operating thermal units at a
cost equal to
. [minimum unit operating cost - value of minimum unit energy
production)/unit capacity
© ATLAS then ranks units by spinning reserve cost, and selects the minimum
cost units to meet the local spinning reserve requirement

w Copyngiz © DFl/ Aeroncmcs Incorporuted Cliert Confidential naw P

This process is repeated in each region.

Now for the effect of assuming a single heat rate that ] promised to explain a few
slides back. Because ATLAS assumes a single heat rate, it sometimes turns on
more units than needed to produce energy, since it does not recognize that it is
most efficient to operate with just a few heavily-loaded units. However, in both
the real world and in ATLAS, additional units must usually be turned on to meet
the spinning reserve requirements in any case, even if they are not strictly
necessary to produce energy. So ATLAS still gets the right answer overall,
although it may overstate energy production costs and understate spinning
reserve costs. The net result is that we cannot distinguish energy production
benefits from spinning reserve benefits very well, we just know the total
operating benefits.

Chugach Review Comment -

Per the Alaska Intertie Agreement, the Railbelt spin requirement should cover for the loss of the
largest unit on-line. In 1997 this value was 101MW; ATLAS assumed 125MW. ATLAS overstated
the spinning reserve commitments. ATLAS's local spin requirements had no basis. There is no
contract, regulation, or agreement among utilities that a given amount of spin must be produced
within a given area. Further, the local spin obligation, as modeled, constrained inter-area spin

transfers, and limited economic dispatch.

Chugach Review Comment -

Use of "effective capacity” (page 17) makes these calculations highly suspect.
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How Does ATLAS Meet the General sznmng
Reserve Requirements? e LA

A “.\

-

© ATLAS again uses the unit spinning reserve costs decide hbwtomeet any
additional general spinning reserve requirement beyond the Ioal spinning
reserve requirement

@ Since the general spinning reserve requirements may be: met i:y any Railbelt
unit, ATLAS considers units in other regions as well-as local units

© Spinning reserve capacity may be taken from%iheﬁeglons only to the
extent that transmission capacity is avaxlable above and beyond that needed
for energy

® ATLAS tracks the ‘flows’ of spinning reserves through the transmission

lines just as it does for power, talqng mto aoconm transmission capacity
constraints and losses ‘
Fan
Eﬂ Copyright © DFI/A ics Ingorp d . Qlient Confidential Do »

The logic for meeting the general spinning reserve requirement is similar to the
logic for meeting the energy requirement. ATLAS seeks the lowest cost source,
regardless of where it may be located, as long as the transmission constraints are

met.

Chugach Review Comment -

generation on the transmission line than there is tie capacity.

ATLAS only counts "needed” spinning reserve against available transmission capacity. For
example, on the Kenai there is a limited amount of transfer capacity. ATLAS will put more Kenai

® e e e e 0 s w we
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What Are the Outputs of the Operaz‘mg
Benefits Part of ATLAS?

®

Power and spinning reserve production by demand percennle for each
Railbelt generating unit

Power and spinning reserve production costs by demand percentile for each
Railbelt generating unit :

Power and spinning reserve transmission flows by demand percentile for
each Railbelt transmission link

All generating unit results listed above are summanzed by utility and region
by demand percentile

Power and spinning reserve production net of demand for each utility by
demand percentile

All results by utility or region by demand percentile are also summarized
annually

AT copyright © DFI7A ics incorporated Client Confidential o
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ATLAS gives a lot of operating detail. Enough that for users willing to take the
time, you can really see what is happening and why it gave the results that it did.
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How Does ATLAS Evaluate Inter-
Utility Payments?

@ Energy and Spinning Reserve

~ The operating model determines the production of individual generating
units

— It can therefore easily determine the net sales and purchases of energy
and spinning reserves for each utility

~ Utilities selling energy are credited with benefits equal to the number of
MWHh’s sold times the average generating cost per MWh’s plus a
$3/MWh markup

— Utilities selling spinning reserve are credited with benefits equal to the
number of MW’s x hours sold times the average spinning reserve cost
per MW x hours plus a $1 markup

— Energy and spinning reserve buying utilities incur a corresponding cost

o Generation Capacity: Discussed in previous section

1_# Copyright © DFI/ Ae ics Incorporated Qlient Confidential s @
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All purchases and sales affect only individual utility results. For the entire
Railbelt, they sum to zero and do not affect net benefits of the new line.

1
|
The assumed prices for sales of capacity and energy are a judgment call.
9
:
We assumne that no wheeling charges would be levied on utilities who do not
- participate in a transmission line, although Chugach’s wholesale customers may
I be required to pay as if they were participants. These assumptions are, of course,
another judgment call.
"
[
n Chugach Review Comment - Wheeling charges would likely be charged to non-participants. The benefits to Chugach may be
understated.
n
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How Does ATLAS Evaluate the Benefits of
Deferring Generation Capacity Addztzons?

o Deferral of generation capacity additions may be possible vmh new
transmission capacity due to
~ Greater ability to share capacity between regions
— Life extension on some units which will be less used if the new
transmission capacity is built

o Since we understand that planning reserve margins will not change with the
construction of the new transmission capacity, no t;apacity avoidance
benefits are expected through reduced reserve margin requirements

&'Zrapmmonm‘ incorporated Chiens Confidontial .

Without adequate transmission capacity, one region may have surplus capacity
while another region may have a shortage. The ability to share this capacnty is -
one significant benefit of new transmission capacity.

We originally suspected that with better integrated transmission network, the
amount of needed reserve capacity (capacity needed above normal requirements)
could be reduced. However, we are told there are no plans to reduce the reserve
requirements regardless of whether or not the proposed transmission projects are
built and, therefore, did not consider this potential source of benefits.

Chugach Review Comment -

Unit retirement dates used in ATLAS are outdated. ATLAS allows incremental additions of new
capacity o “just meet” the 30% reserve margin requirement. Also, retired units aren't removed
from the modet; they can be, and are, dispatchable after retirement date. See December 5, 2002
memo: Ratepayer Impacts of Proposed Transmission Projects Final Report, February 16, 1998
and Chugach Staff Review.




How Does ATLAS Value the Benefits o\
Sharing Capacity Between .mmmS:uv (o

,,rr\./

¢ Each utility is assumed to buy or build enough mosnazoa owvso_Q 10 meet a

30% reserve margin requirement (above peak ﬁ_naﬂ_@
fored

other utilities PRy

@ Excess capacity can only be purchased, rc£o<2.. isn: »%eﬁn
transmission capacity is available to monnmu ._.5 Sbwoav.

@ ATLAS calculates the extent to which aai gs_wm_oz capacity increases
this access T

¢ Benefits accrue to utilities that defer w...:&am _

_VT_ Copyright © DFIf Aeronomics [ncorporated .. - Cliers Confidential wax @

These calculations are performed for each year.
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Do Purchases of Capacity Between Utzlztzes
Affect Benefits?

¢ Although the costs and revenues of capacity sa!&slpuichm between
utilities do not affect the benefits of new transmission lines for the Railbelt
as a whole, they do affect the benefits to individual utilities such as Chugach

o We count revenues from the sale of capacity as a benefit to the utility
making the sale, and as a cost to the utility making the purchase

® We assume the price of capacity for a year to be one-half the cost of
ownership of new capacity for a year

@ We call these benefits “Transfer Payments-Capacity”, as distinct from the
“Transfer Payments-Energy and Spin” discussed previously

v el i e el e e ._‘ (—
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' Our assumption about the price of capacity is a judgment call, since there have
been few, if any, of these capacity trades so far. The price of capacity will '
certainly be greater than zero and almost certainly less than the cost of new

t capacity (otherwise the buying utility would build their own).

¢ Note that it is possible for the capacity transfer revenues to an individual utility
to drop when we build a new transmission line, if the transmission line gives a
utility who would have been a buyer better access to their own capacity.
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How Does ATLAS Value the Benefits of
Extending the Life of Existing Umts7

~

e s T
@ Retirement of existing units is a critical driver of new generating capacity
requirements; retirement is linked to number of opcratmg homs

o® New transmission lines, and especially the proposed Bmery Energy Storage
System, may reduce the hours for some units enough to defer retirement

o This reduction in hours may be determined fromﬂie muhs of the operating
benefits part of ATLAS

o Benefits go to owners of units whose retireinqu‘is-defeﬂed

@ Our analysis focused on five units which are potential candidates for life
extension: Beluga 3 and 5 (Chugach), MLE&P 8, and North Pole 2 (Golden
Valley)

Copyright © DF1/ Aeronomics Incorporated . Cliera Confidential ™D O

To summarize, we have three categories of capacity-related benefits in ATLAS
-capacity deferral benefits to any utility able to defer building new capacity by
purchasing it from another utility

-capacity transfer benefits (or costs) to utilities selling (or buying) additional
excess capacity

-life extension benefits accruing to utilities who defer building new capacity
through extending the life of existing units

(I P E T EE R L
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Other Benefits
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How Does ATLAS Value the Benefits of Not Having
to Unload the the Existing Kenai-Anchorage Line
Jor Maintenance? Voo

.

¢ The existing Kenai-Anchorage line will have to be nk;qrébfﬁﬁletely out of
service 60 days a year for 8 years while the line is réconstructed; in addition,
the line will be out of service 25 days every year for outine maintenance

® With the Southern Intertie, an altemative route would-be available as a
backup, and this loss of transfer capability would no-longer be necessary

® We can estimate the cost per day of lost transfer capability from Chugach’s
ProScreen model, or the operating benefits part of ATLAS itself

o The allocation of this savings among tmlxns will be a user input

M Copyright © DFI/A ics Incorporated Client Confidential s 61

As discussed in the Results section, the cases we examined assume a $7,300 cost
per day for taking the line out of service.

Chugach Review Comment -  DF1 used $7,300 for the cost per day for taking the line out of service based on a "quick analysis".
The correct amount should have been $13,000/day based on Chugach's PROSCREEN production

costing model.
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How Does ATLAS Value the Benefits of Not Having
to Unload the the Existing Kenaz-Anchorage LGe
for Other Reasons?

o The existing Kenai-Anchorage line must be left unloa@t‘:dalrabut 40 days per
year during extreme weather conditions or construction near the line

@ These unloaded days are in addition to the maintenance days discussed on
the previous slide

o The approach to estimating the cost is, however, identical to the approach
discussed on the previous slide

N B D B _J._J B
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‘ The existing line is normally shut down when during avalanche warnings, to -
' avoid the possibility of a sudden outage. The existing line is also shut down
R during highway and other construction near the line for the safety of the workers.
*
[}
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How Does ATLAS Value the Benefits of Reduced
Maintenance/Rebuilding Costs of the Exzstzng
Kenai Line?

N . e
\\\. S

o The existing Kenai-Anchorage line will be reconstructed overan 8-year
period at a cost of about $40 million, in addition to ro ne: mamtenance
expenses e

@ The desire to minimize the time the line is out of Eéfvx&e rihpbses scheduling
constraints on both the reconstruction and routme mamtenance

© With the Southern Intertie, an alternative roufe«wou!a*be available as a
backup, and these schedulmg constraints would no longer be necessary

& The Southern Intertie would reduce the cost of the reconstruction by about
10%

@ The allocation of this savings amonrgii.utilitiéswll be a user input

N
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As with the cost of unloading the emstlng line, we assumed that 50% of the
reconstruction savings on the, exxstmg line would accrue to Chugach, 25% to
MEA, and 25% to Homer. .

If the Southern Intertie is built, Chugach plans to defer reconstruction of the
existing line for four years until the new line is completed. In our model,
however, we assumed that the rebuilding schedule would be the same. The
reason is that, if we assumed a delay in rebuilding if the Southern Intertie is
built, with no corresponding costs, the delay itself would have significant present
value benefits. In fact, delaying the rebuilding of the existing line by four years
could provide enough benefits to justify the Southern Intertie al} by itself! Since
the delay is in no way made possible by the Southern Intertie, we made the
reconstruction schedules the same, permitting an apples-to-apples comparison.

Chugach Review Comment-  The ability to defer reconstruction of the existing line is a direct result of building the Southemn

Intertie.
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How Does ATLAS Value the Beneﬁts of
Increased Reliability?

© The new interties should reduce the number of generation- and transmission-
related outages

o® The change in the number of megawatt-hours of outages may be specified
by the user

o These outages are valued at levels specified by the user; for this analysis,
they are set to EPRI-suggested levels, as adopted by Chugach

® Reliability does not have an impact on rates, but it does have an economic
impact on ratepayers '

l¥] Copyright © DFI/A ics Incorporated Cliers Confideraial e »

We assumned the Southern Intertie would reduce the MWh’s of unserved energy
by the amounts assumed in the 1989 DFI Reconnaissance study.

70



Are there Benefits that ATLAS does
NOT Address?

o Changes in gas royalty/severance tax payments to lhe staxe (a negatxve
benefit) .

@ Environmental benefits (both positive and negatwc) o

.

BFJ Capyright © DFI/ Aeronomics incorporated ' Chiers Confidenial
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Ratepayer Impaéts .

.
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What Is the ATLAS Approach to Analyzzng
Individual Utility Impacts?

~ [N
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o For each benefit category, calculate the benefits accruing to eechuuhty
o Estimate the changes in inter-utility payments .

° Assngn each utility its share of the ownership costs bmd an its participation
in the line

o For each utility, sum the benefits and costs changw o

E#l Copyrighs € DFI/ Aercromucs Incorperated Client Confidential mam

We are very interested in the impacts of the line on individual utilities for two
reasons. First, because understanding how each utility benefits or loses from
participating will be important to understanding Chugach’s bargaining position.
Second, because we would like to understand the impacts of participationin
these lines for one utility in particular--Chugach.

Chugach Review Comment -  The benefit/cost calculated in this report are based on the present value of the operating savings
(benefits) divided by the present value of the expenses of the Southern Intertie (O&M, depreciation,
interest and margins). The benefit/cost ratio reflects the costs to ratepayers. It should not be used
to compare to other studies that computed benefits and costs based on cash flow.
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How Do Our Analyses of the Northern and
J Southern Interties Differ?

o For the Northem Intertie, our status quo assumption was that the line would
be built and that Golden Valley would own it 100%

A @ Alternative cases for the Northern Intertie looked at the impacts of
) ownership participation by Chugach and other utilities
- o For the Southern Intertie, our status quo assumption was that the line would
' NOT get built
P
© Alternative cases for the Southern Intertie looked at the impacts of building
) the line with ownership participation by Chugach and other utilities
=

HZI Capyright © DF1/ Aeroromics Incorporated Cliert Confidenninl mron %

It appears that the Northern Intertie will be built by Golden Valley even if no
other utilities participate. Therefore, our status quo assumption was that Golden
Valley builds and owns the line.

Construction of the Southern Intertie is less certain. Therefore, the status quo
assumption was that it does not get built.
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How Does ATLAS Evaluate Ratepayer
Impacts?

t_

® As part of last fall’s work, DFleAeronomics built a spreadsheet ﬁnancxal
model to evaluate the impacts of the Southern Intertie on: Rallbelt ratepayers
each year, given user supplied aggregate benefits and costs

o® An expanded version of this spreadsheet is included m‘A'l'LAS which
shows ratepayer nmpacts for each Railbelt utility of both the Northemn and
Southern Intertie, given user supplied assumptlons about individual utility

participation

o Since the rest of ATLAS will provide beneﬁts and costs to individual
utilities, the ratepayer impact model can be Imked dlrectly to the these
results '

o® ATLAS presents both $/kWh i xmpacts and $Imomh impacts on a typical 750
kWh/month residential customer

mwoon/‘ ies Incorparated . ] Client Confidential o

The ratepayer impacts are on a year-by-year basis.
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