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A. Introduction

1. Purpose
The purpose of this report is to document the Economic Planning Study performed by the
Bonneville Power Administration — Transmission Services (BPA-TS) in response to an
Economic Planning Study request submitted by the Bonneville Power Administration —
Power Services (BPA-PS) under Attachment K of the Open Access Transmission T ari ff.
The original Economic Planning Study Request (Request) is in Appendix A.

The Economic Planning Study addressed in this report is a high level analysis conducted
using the best available information at the time. The results are only intended to be used
to develop reasonable judgments about locations for future OATT queue requests. The
results do not convey or guarantee any availability of transmission service. Any
transmission service for points of receipt (POR's) in this Economic Planning study must
be requested and anal yzed through the OATT transmission service queue.

These studies were conducted using the best available information at the time of the
study. Findings are based on assumptions which are subject to change. BPA-TS reserves
the right to modify the content in this report.

2. Definitions
ATC Available Transfer Capability
BPA-PS Bonneville Power Ad ministration — Power Services
BPA-TS Bonneville Power Administration — Transmission Services
De minimis This concept is defined in BPA's ATC Methodology. It is used for

determining the impact of a transmission service request across a specific
flowgate. The impact from a specific POR is considered de minimis when it
is less than or equal to 10 MW and less than or equal to 10% of the requested
demand across the flowgate.

NOS 2008 Network Open Season
NT Network Transmission
POD Point of Delivery (where the power is delivered to)
POR Point of Receipt (where the power is injected into the network)
PUF

	

	 Path Utilization Factors. These are the parameters from the basecase that
indicate how power that is injected into the BPA-TS transmission system is
then distributed across the ten monitored network flowgates (see Table 1).
The PUF's are also known as Power Transfer Distribution Factors, or nDF's.

TSR Transmission Service Request
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3. References
Attachment K of Open Access transmission Tariff, Section 8, which describes
Economic Planning Studies.
Request for Transmission Economic Planning Study, dated July 16, 2008. See
Appendix A.
2008 Network Open Season Cluster Study Report

4. Background
On July 16, 2008 BPA-PS submitted a request for an Economic Planning Study to be
performed by the BPA-TS. The request identified 17 different POR's with a range of
MW amounts. The effective date for service was specified as 2015. The specific POR's
and the proposed MW amounts are listed in Appendix A.

B. Assumptions and Methodology

1. Assumptions
Monitored Network Flowgates — This study analyzed the impact to ten existing
monitored network flowgates across the BPA-TS transmission system, based on the
requested POR and requested MW. The ten monitored network flowgates are defined in
the BPA-TS posted ATC Methodology and are also listed below in Table 1.

Flow ate Direction
Monroe-Echo Lake North-to-South
Raver-Paul North-to-South
Paul-Allston North-to-South
Allston-Keeler North-to-South
North of Hanford North-to-South
North of John Day North-to-South
West of McNary East-to-West
West of Slatt East-to-West
Cross Cascades North East-to-West
Cross Cascades South East-to-West

Table 1 Monitored Network Flowgates

Sub grid Impact — Each POR may have other impacts besides the monitored network
flowgates. This Study did not examine any impacts other than the impact to the ten
monitored network flowgates. This Study specifically did not examine any impacts to the
sub grid or other parts of the transmission network. Some POR's, for example at main
grid network points such as Grizzly, may not have any sub grid impacts, while other
POR's such as Coos Curry, could have significant sub grid impacts. Other POR's such
as Harney, were found to have major sub grid impacts during the 2008 Network Open
Season. If sub grid impacts have been analyzed in previous studies, such as Harney, then
those results will be incorporated into this report. However, if the sub grid impacts have
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not been analyzed in a previous study, then they were not studied here. There may be
other impacts besides the monitored network flowgates.

Composite Load — The Request specified various Points of Receipt (POR) for both
potential thermal and potential renewable interconnections. Since no Points of Delivery
(POD) were specified in the Request, and since Power Se rvices is a Network
Transmission customer, this Study assumed a composite area load for the Northwest as
the POD.

Federal Hydroelectric Plants — In order to calculate the impacts of the POR's, the
power injected into the transmission network must equal the load served. Since no new
POD's were specified in the Request, and no new load was identified, this Study assumed
that as the power was injected into the transmission network at the specified POR's, the
existing output of the ten largest Federal hydroelectric plants would be reduced by an
amount equivalent to the new power injected. In order to dete rmine how much to reduce
each of the Federal hydroelectric plants, the distribution between the ten plants was
applied consistent with the assumptions used for BPA-TS ATC Methodology.

Maximum POR MW Assumed — The original Request specified 50, 150, and 300 MW
of MW to be studied at POR's 6-15. The assumed network transmission obligation for
BPA-PS is existing Federal generation equivalent to serve existing load. These requested
POR's with their associated MW, were therefore assumed to be new resources, and by
definition, exceed current network trans mission obligations.

Power Transfer Distribution Factors (PUF's) were calculated from each POR to each
federal network resource. If the impact is positive, that indicates an increase in flow
across the flowgate, which is beyond the existing network transmission obligation. Since
the PUF's are merely algebraic factors that determine how power flows across the
system, a 300 MW power injection would cause twice the impact of a 150 MW power
injection across a monitored flowgate. Therefore, this study only includes the results for
the maximum MW requested at each POR. The impacts of lower MW amounts can be
derived from these results. Because some of the monitored network flowgates are in
series, the sum of the impacts on all of the flowgates may, in some cases, exceed the MW
amount of the requested POR.

Available Transfer Capability (ATC) - The Study analyzed the impact to the ten
monitored network flowgates. If there was an increased loading, then it was deemed to
be beyond the existing network transmission obligation. However, the Study did not
analyze whether there was ATC that could allow the new POR, or whether the flowgate
would have to be reinforced due to a lack of ATC. It is not known prior to submission of
a long term firm transmission se rv ice request whether ATC would be available for a
particular POR, because it is not known what requests would be superior in the OATT
queue before then. Therefore, the Study assumed there was no ATC and that the
flowgate would need to be reinforced if the impact to the flowgate was not de minimis.

2009 Power Services Economic Study Report Page 3



De minimis is when the resulting impact of the POR on the flowgate, is less than or equal
to 10 MW and less than or equal to 10% of the request. If the impact is greater than this
test. then it is not de minimis. For example, if a 600 MW POR at McNary results in a
285 MW impact on the West of McNary flowgate, this would not pass the test for de
minimis impact, since 285 MW is greater than 10 MW and greater than 10% of the
request (or 60 MW). If the impact is not de minimis. then it was assumed that the
flowgate would need reinforcement in order to accommodate the request and the costs of
the reinforcement (if available) are included in this report. The 2008 Network Open
Season confirmed that most of the network flowgates were constrained and that there
would not be ATC to include the requested POR without system reinforcement.

BPA-TS Service Area — BPA -TS has no transmission facilities in eastern Oregon east of
LaGrande Substation (LaGrande, Oregon) or Harney Substation (Burns, Oregon). It is
beyond the scope of this Study to evaluate the transmission facilities needed on other
utilities' systems. Therefore, for each request, the Study examined the closest POR to the
BPA-TS network.

Estimated Costs — The costs in this report were taken from other studies, mostly from
the 2008 Network Open Season. These are non-binding good faith estimates of direct
costs and do not contain any overheads. These costs are based on information available
at this time and are subject to change. Refer to the 2008 Network Open Season Cluster
Study report for more detail of what is included in the cost estimates.

2. Methodology
The study methodology was to 1) apply Path Utilization Factors, 2) inject the power at
the requested POR, 3) reduce the power output of the ten federal hydroelectric plants by
an amount equal to the injection at the specified POR, and 4) examine the impact across
the ten monitored flowgates.

To determine the system reinforcements required to increase capacity across the
flowgates, previous studies were utilized to the maximum extent possible. If the impact
of a POR caused an increased loading across a flowgate that was not de minimis, the
reinforcement plan of service and cost estimate from previous planning studies were used
for that particular flowgate. Most of the plans of service were developed in the 2008
Network Open Season.

In the tables throughout this report, gray-shaded cells indicate flowgates with increased
loading that is considered de minimis. Orange-shaded cells indicate flowgates with
increased loading that is not de minimis. This indicates flowgates that may require
reinforcement to accommodate the requested POR. Green-shaded cells indicate flowgates
with reduced loading.
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C. Study Results

1. McNary Substation

C.1.1 Impacted Flowgates
For a POR of McNary 230 kV with 600 MW, the following monitored network flowgates
were impacted.

Flowgate Direction Impact
(MW)

Monroe-Echo Lake North-to-South -22
Raver-Paul North-to-South -32
Paul-Allston North-to-South -41
Allston-Keeler North-to-South -30
North of Hanford North-to-South -189
North of John Day North-to-South -290
West of McNary East-to-West 285
West of Slatt East-to-West 132
Cross Cascades North East-to-West -51

Cross Cascades South East-to-West 73
Table C.1 — 600 MW POR of McNary Substation

C.1.2 Sul) grid Impacts/ and ATC
The sub grid impacts of this POR were not studied. There would likely be sub grid
i mpacts for a POR at McNary. The West of McNary and West of Slatt network paths
were constrained during the 2008 NOS and there would likely be no ATC. The Cross
Cascades South path was not constrained during the 2008 NOS. However, that is no
guarantee that there will be ATC should Power Services submit a TSR for a new 600
MW network resource at McNary Substation.

C.1.3 Cost Estimates

The following are non-binding good faith estimated direct costs for mitigating the
impacts identified in Table C. 1.

Reinforcement Cost ($M)
West of McNary Reinforcement $362
Cross Cascades South $76
Total $438
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2. Grizzly Substation

C.2.1 Impacted Flowgates
For a POR of Grizzly 500 kV with 600 MW, the following monitored network flowgates
were impacted.

Flowgate Direction Impact
(MW)

Monroe-Echo Lake North-to-South -25
Raver-Paul North-to-South -505

Paul-Allston North-to-South -655
Allston-Keeler North-to-South -57
North of Hanford North-to-South -217

North of John Day North-to-South -358
West of McNary East-to-West -109
West of Slatt East-to-West -186

Cross Cascades North East-to-West -78

Cross Cascades South East-to-West 9
Table C.2 — 600 MW POR of Grizzly Substation

C.2.2 Sub grid Impacts and ATC
The sub grid impacts of this POR were not studied. There was a de minimis loading
increase on the Cross Cascades South path. The Cross Cascades South path was not
constrained during the 2008 NOS. That is no guarantee that there will be ATC should
Power Services submit a TSR for a new 600 MW network resource at Grizzly Substation.

For any POR at a substation located south of John Day to the California-Oregon border,
some of the power would flow south over the 500 kV facilities feeding the California-
Oregon Intertie (COT), even for a south to north transaction. The capacity on the COI in
the north-to-south direction is fully subscribed. However, reinforcements along the COI
transmission path are beyond the scope of impacts to the monitored flowgates which are
addressed by this report. Therefore, no cost estimates were provided.

C.2.3 Cost Estimates
The Grizzly POR resulted in a de minimis loading increase on the Cross Cascades South
flowgate. The other flowgates showed reduced loadings. Therefore, no reinforcement
costs are included for this POR. However, there may be sub grid impacts and/or impacts
to the COI, which are not accounted for here, because they are beyond the scope of this
Study.
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3. Custer Substation

C.3.1 Impacted Flowgates
For a POR of Custer 230 kV with 600 the following monitored network flowgates
were impacted.

Flowgate Direction Impact
(MW)

Monroe-Echo Lake North-to-South 294
Raver-Paul North-to-South 52

Paul-Allston North-to-South 65
Allston-Keeler North-to-South 51
North of Hanford North-to-South 130
North of John Day North-to-South 134
West of McNary East-to-West -21
West of Slatt East-to-West 11

Cross Cascades North East-to-West -507
Cross Cascades South East-to-West -47

Table C.3 — 600 MW POR of Custer Substation

C.3.2 Sub grid Impacts and ATC
The sub grid impacts of this POR were not studied. There may or may not he sub grid
i mpacts. The flowgates south of Custer substation and the West of Slatt path were
constrained during the 2008 NOS and there would likely be no ATC. The North of
Hanford and North of John Day paths were not constrained during the 2008 NOS. That
is no guarantee that there will be ATC should Power Services submit a TSR for a 600
MW new network resource at Custer Substation.

C.3.3 Cost Estimates
The following are non-binding good faith estimated direct costs for mitigating the
impacts identified in Table C.3.

Reinforcement Cost ($M)
West of McNary Reinforcement $362
Monroe-Echo Lake Reinforcement $245
1-5 Corridor Reinforcement $342
Total $949
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4. Longview Substation

C.4.1 Impacted Flow gates

For a POR of Longview 230 kV with 600 MW, the following monitored network
flowgates were impacted.

Flowgate Direction Impact
(MW)

Monroe-Echo Lake North-to-South -37
Raver-Paul North-to-South -167
Paul-Allston North-to-South -19!

Allston-Keeler North-to-South 145
North of Hanford North-to-South -52
North of John Day North-to-South -288
West of McNary East-to-West -64
West of Slatt East-to-West -49
Cross Cascades North East-to-West -273
Cross Cascades South East-to-West -265

Table C.4 -- 600 MW POR of Longview Substation

C.4.2 Sul) grid Impacts and ATC
The sub grid impacts of this POR were not studied. There may or may not be sub grid
i mpacts. The Allston-Keeler network path was constrained during the 2008 NOS and
there would likely be no ATC.

C.4.3 Cost Estimates

The following are non-binding good faith estimated direct costs for mitigating the
i mpacts identified in Table C.4.

Reinforcement Cost ($M)
1-5 Corridor Reinforcement $342

Total $342
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5. Coos Curry Substation (Fairview Substation)

C.5.1 Impacted Flowgates
For a POR in the Coos Curry area, the closest BPA-TS substation was assumed, Fairview
substation. For a POR of Fairview 115 kV with 200 MW, there were no increased
loadings on the monitored network flowgates.

Flowgate Direction Impact
( MW)

Monroe-Echo Lake North-to-South -13
Raver-Paul North-to-South -33
Paul-Allston North-to-South -43
Allston-Keeler North-to-South -39
North of Hanford North-to-South -98
North of John Day North-to-South -175
West of McNary East-to-West -48
West of Slatt East-to-West -65
Cross Cascades North East-to-West -51
Cross Cascades South East-to-West -163

Table C.5 — 200 MW POR of Fairview Substation

C.5.2 Sub grid Impacts and ATC
The sub grid impacts of this POR were not studied. There will almost certainly be sub
grid impacts and associated reinforcement costs for injecting 200 MW into the southern
Oregon coast transmission system. However, there were no studies available to estimate
these costs. The Study did show, as expected, that for an injection of power in this part
of the system, no main grid flowgates would be impacted.

C.5.3 Cost Estimates

There will likely be costs to mitigate the sub grid impacts in the southern Oregon coastal
area, but there were no previous studies available to obtain a plan of service and cost
estimates from.
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6. Harney Substation

C.6.1 Impacted Flowgates
For a POR of Harney 115 kV with 300 MW, the following monitored network flowgates
were impacted.

Flowgate Direction Impact
(MW)

Monroe-Echo Lake North-to-South -13
Raver-Paul North-to-South -26

Paul-Allston North-to-South -34
Allston-Keeler North-to-South -29
North of Hanford North-to-South -106
North of John Day North-to-South -177
West of McNary East-to-West -53
West of Slatt East-to-West -86
Cross Cascades North East-to-West -41
Cross Cascades South East-to-West -7

Table C.6 — 300 MW POR of Harney Substation

C.6.2 Sub grid Impacts and ATC
The sub grid impacts of this POR were studied under the 2008 NOS. This Request would
require substantial reinforcement of the network from Harney to central Oregon. Given
the length of the line, the performance of 230 kV system reinforcement was marginal and
500 kV was preferred. Any 500 kV plan of service, would interconnect with a substation
between John Day and the California Oregon border.

For any POR at a substation located south of John Day to the California-Oregon border,
some of the power would flow south over the 500 kV facilities feeding the COI, even for
a south to north transaction. The capacity on the COI in the north-to-south direction is
fully subscribed. However, reinforcements along the COI transmission path are beyond
the scope of impacts to the monitored flowgates which are addressed by this report.
Therefore, no cost estimates were provided.

C.6.3 Cost Estimates
The following are non-binding good faith estimated direct costs for mitigating just the
sub grid impacts in the Harney area. This does not include any costs to mitigate potential
i mpacts to the COI.

Reinforcement Cost ($M)
Harney Area Reinforcement $360
Total $360
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7. Walla Walla Substation

C.7.1 Impacted Flowgates
For a POR of Walla Walla 115 kV with 300 MW, the following monitored network

flowgates were impacted.

Flowgate Direction Impact
( MW)

Monroe-Echo Lake North-to-South -9

Raver-Paul North-to-South -7

Paul-Allston North-to-South -9

Allston-Keeler North-to-South -7

North of Hanford North-to-South -59

North of John Day North-to-South -9

West of McNary East-to-West 70

West of Slatt East-to-West 46

Cross Cascades North East-to-West -12

Cross Cascades South East-to-West -24

Table C.7 — 300 MW POR of Walla Walla Substation

C.7.2 Sul) grid Impacts and ATC

The sub grid impacts of this POR were not specifically studied. However, the Walla
Walla area is served by 115 kV transmission and is a relatively weak system. As part of
the Generator Interconnection process, BPA-TS has studied several interconnections in
the Walla Walla area. To interconnect new generation of approximately 300 MW in the
Walla Walla area, it was determined that Walla Walla Substation would require
development of a 230 kV yard. It would require a new 300 MVA, 230/115 kV
transformer at Walla Walla, a new 230 kV line from Walla Walla to McNary and a
second 1300 MVA 500/230 kV transformer at McNary. These costs would be on the
order of $80 M total ($30M for additions at McNary, $40M for 51 miles of new 230 kV
line, and $10M for the development of a new 230 yard at Walla Walla) There may or
may not be other sub grid impacts. The West of McNary and West of Slatt network paths
were constrained during the 2008 NOS and there would likely be no ATC.

C.7.3 Cost Estimates

The following are non-binding good faith estimated direct costs for mitigating the

i mpacts identified in Table C.7.

Reinforcement Cost ($M)
West of McNary Reinforcement $362
Walla Walla Area reinforcements $80
Total $442

2009 Power Services Economic Study Report Page 11



8. John Day Substation

C.8.1 Impacted Flowgates
For a POR of John Day 500 kV with 300 the following monitored network
flowgates were impacted.

Flowgate Direction Impact
(MW)

Monroe-Echo Lake North-to-South -12

Raver-Paul North-to-South -23

Paul-Allston North-to-South -30

Allston-Keeler North-to-South -26

North of Hanford North-to-South -112

North of John Day North-to-South -180

West of McNary East-to-West -52
West of Slatt East-to-West -86

Cross Cascades North East-to-West -36

Cross Cascades South East-to-West 37
Table C.8 — 300 MW POR of John Day Substation

C.8.2 Sub grid Impacts and ATC
The sub grid impacts of this POR were not studied. There may or may not be sub grid
impacts. This POR resulted in increased loading on the Cross Cascades South flowgate.
The Cross Cascades South path was not constrained during the 2008 NOS. That is no
guarantee that there will be ATC should Power Services submit a TSR for a new 300
MW network resource at John Day Substation.

John Day is the northern terminus of the COI. For any POR at a substation located from
John Day south to the California-Oregon border, some of the power would flow south
over the 500 kV facilities feeding the COI, even for a south to north transaction. The
capacity on the COI in the north-to-south direction is fully subscribed. However,
reinforcements along the COI transmission path are beyond the scope of impacts to the
monitored flowgates which are addressed by this report. Therefore, no cost estimates
were provided.

C.8.3 Cost Estimates
The following are non-binding good faith estimated direct costs for mitigating the
i mpacts identified in Table C.8. This d oes not include any costs to mitigate potential
impacts to the COI.

Reinforcement. Cost ($M)
Cross Cascades South S 76
Total $76
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9. Boundary Substation

C.9.1 Impacted Flow ga tes

For a POR of Boundary 230 kV with 300 MW, the following monitored network
flowgates were impacted.

Illowgate Direction Impact
(MW)

Monroe-Echo Lake North-to-South -1

Raver-Paul North-to-South 7

Paul-Allston North-to-South l

Allston-Keeler North-to-South 8

North of Hanford North-to-South 21

North of John Da y North-to-South 69

West of McNy East-to-West 6

West of Slatt East-to-West 20

Cross Cascades North East-to-West 13

Cross Cascades South East-to-West 2
Table C.9 — 300 MW POR of Boundary Substation

C.9.2 Sub grid Impacts and ATC

The sub grid impacts of this POR were not studied. It is expected that there would he sub
grid impacts. In addition to impacts across monitored flowgates, there could be impacts
to the transmission system between Boundary and Bell. Presently, there are three 230 kV
and one 115 kV line in this path. BPA-TS has existing obligations for Boundary
generation up to 1050 MW. Based on existing obligations and potential requests in the
OATT queue, studies in response to transmission service requests may show that system
expansion is needed between Boundary and Bell substations. The degree of expansion
could range from a new 230/115 kV transformer and multiple line upgrades to a new 230
kV transmission line.

The BPA-TS allocation across the West of Hatwai (WOH) path is also congested.
Existing obligations across this path include both Montana to Northwest transfers as well
as federal western Montana hydro generation. Based on existing obligations and
potential requests in the OATT queue, studies in response to transmission service
requests may show that system expansion is needed across the WOH path. This may
include a new Bell-Ashe 500 kV transmission line (approximately 145 miles) or
equivalent.

The Boundary POR increased the loading to varying degrees on every monitored
flowgate except Monroe-Echo Lake. Even if, electrically, the sub grid impacts of this
POR could be mitigated with system reinforcements, there are still scheduling issues that
need to be resolved. The West of Slatt network path was constrained during the 2008
NOS and there would likely be no ATC. The Cross Cascades South, Cross Cascades
North, North of Hanford and North of John Day paths were not constrained during the
2008 NOS. However, cost estimates were created during the 2008 NOS for some of
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these projects. That is, no guarantee that there will be ATC should Power Services
submit a TSR for a new 300 MW network resource at Boundary Substation.

C.9.3 Cost Estimates
The following are non-binding good faith estimated direct costs for mitigating the
impacts identified in Table C9. This does not include the costs to reinforce the West of
Hatwai path or the system between Boundary and Bell, because these are beyond the
scope of this Study.

Reinforcement Cost ($M)
West of McNary Reinforcement $362
Cross Cascades North $29
Total $391

10. Ellensburg Substation

C.10.1Impacted Flowgates
For a POR of Ellensburg 115 kV with 300 MW, the following monitored network
flowgates were impacted.

Flowgate Direction Impact
(MW)

Monroe-Echo Lake North-to-South -7

Raver-Paul North-to-South 6

Paul-Allston North-to-South 9

Allston-Keeler North-to-South 7

North of Hanford North-to-South 61

North of John Day North-to-South 46

West of McNary East-to-West 0

West of Slatt East-to-West 12
Cross Cascades North East-to-West 2

Cross Cascades South East-to-West 4
Table C.10 — 300 MW POR of Ellensburg Substation

C.10.2Sub grid Impacts and ATC
The sub grid impacts of this POR were not studied. There would be sub grid impacts for
a 300 MW POR on the 115 kV system. This POR impacted every monitored flowgate
except Monroe-Echo Lake. The Cross Cascades South, Cross Cascades North, North of
Hanford and North of John Day paths were not constrained during the 2008 NOS.
However, cost estimates were created during the 2008 NOS for some of these projects.
Although these paths were not identified as constrained in the 2008 NOS, that is no
guarantee that there will be ATC should Power Services submit a TSR for a new 300
MW network resource at Ellensburg Substation.
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C.10.3Cost Estimates
The following are non-binding good faith estimated direct costs for mitigating the
i mpacts identified in Table C.10.

Reinforcement Cost ($M)
West of McNary Reinforcement $362
Total $362

il. LaGrande Substation

C.11.1lmpacted Flowgates
For a POR of LaGrande 230 kV with 300 MW, the following monitored network
flowgates were impacted.

Flowgate Direction Impact
(MW)

Monroe-Echo Lake North-to-South -11

Raver-Paul North-to-South -16

Paul-Allston North-to-South -21
Allston-Keeler North-to-South -15
North of Hanford North-to-South -94
North of John Day North-to-South -144
West of McNary East-to-West 142
West of Slatt East-to-West 66
Cross Cascades North East-to-West -25
Cross Cascades South East-to-West 37

Table C.11 — 300 MW POR of LaGrande Substation

C.11.2Sub grid Impacts and ATC
The sub grid impacts of this POR were studied during the 2008 NOS. The West of
McNary and West of Slatt network paths were constrained during the 2008 NOS and
there would likely he no ATC. The Cross Cascades South path was not constrained
during the 2008 NOS. That is no guarantee that there will he ATC should Power
Services submit a TSR for a new 300 MW network resource at LaGrande Substation.

The 2008 NOS concluded that a new 230 kV line would need to be constructed on the
BPA-TS network between McNary substation and LaGrande. Also, Idaho Power
Company (IPC) owns the network east of LaGrande and they would need to construct a
new 230 kV line from LaGrande east to the Boise area. The 2008 NOS estimates do not
reflect the costs of any reinforcements on IPC's system. IPC is considering a new 500
kV line from the Boise area to the Boardman area. IPC would probably not consider a
new 230 kV line from Boise to LaGrande while their 500 kV line was still being
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considered. If that 500 kV project moves forward, there may be capacity available,
assuming the POR was connected to the 500 kV line.

C.11.3Cost Estimates
The following are non-binding good faith estimated direct costs for mitigating the
impacts identified in Table C. 11.

Reinforcement Cost ($M)
West of McNary Reinforcement $362
Cross Cascades South $76
LaGrande Area Reinforcements (BPA-TS portion) $68
Total $506

12. Garrison Substation

C.12.1 Impacted Flowgates
For a POR of Garrison 230 kV with 300 MW, the following monitored network
flowgates were impacted.

Flowgate Direction I mpact
(MW)

Monroe-Echo Lake North-to-South -3
Raver-Paul North-to-South 4
Paul-Allston North-to-South 6
Allston-Keeler North-to-South 4
North of Hanford North-to-South -1 1
North of John Day North-to-South 73
West of McNary East-to-West 12
West of Slatt East-to-West 26
Cross Cascades North East-to-West 7
Cross Cascades South East-to-West 7

Table C.12 — 300 MW POR of Garrison Substation

C.12.2Suh grid Impacts and ATC
The West of McNary and West of Slatt network paths were constrained during the 2008
NOS, and there would likely be no ATC. The North of John Day path was not
constrained during the 2008 NOS. However, that is no guarantee that there will be ATC
across the monitored network flowgates, should Power Services submit a TSR for a new
300 MW network resource at Garrison Substation.

A POR at Garrison may require a transmission service request across the Montana
Intertie as well as over the BPA network depending on the location of the resource
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associated with the request. There is no guarantee that there will be ATC should Power
Services submit a TSR for service across that intertie.

Based on existing obligations and potential requests in the OATT queue in the future,
studies in response to transmission service requests may show system expansion would
be needed between Montana and the Northwest. System expansion could range from
additions to existing remedial action schemes, to new 500 kV system expansion such as
series capacitors or a 500 kV transmission line.

The BPA-TS allocation across the West of Hatwai (WOH) flow path is also congested.
Existing obligations across this path include both Montana to Northwest transfers as well
as federal western Montana hydro generation. Based on existing obligations and
potential requests in the OATT queue, studies in response to transmission service
requests may show that system expansion would be required across the WOH flow path.
This could include a new Bell-Ashe 500 kV transmission line (approximately 145  miles)
or equivalent.

Reinforcements to the Montana-Northwest path or to the West of Hatwai flow path are
beyond the scope of impacts to the monitored flowgates which are addressed by this
report. Therefore, no cost estimates are provided for reinforcing these paths.

C.12.3Cost Estimates
The following are non-binding good faith estimated direct costs for mitigating the
impacts identified in Table C.12. The total does not include the cost to reinforce the
Montana-Northwest path or the West of Hatwai path for the reason described above.

Reinforcement Cost ($M)
West of McNary Reinforcement $362
Total $362
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13. Benton County (Adze Substation)

C.13.1Impacted Flowgates
For a POR in the Benton County, Washington area, the request specified a point on the
Ashe-Marion 500 kV line. This Study assumed a POR of BPA-TS' Ashe Substation,
which is the closest substation to the requested POR. For a POR of Ashe 500 kV with
300 MW, the following monitored network flowgates were impacted.

Flowgate Direction Impact
(MW)

Monroe-Echo Lake North-to-South - I 1
Raver-Paul North-to-South -7
Paul-Allston North-to-South -9
Allston-Kcelcr North-to-South -9
North of Hanford North-to-South -144
North of John Day North-to-South 95
West of McNary East-to-West -9
West of Slatt East-to-West 40
Cross Cascades North Fast-to-West -1 I
Cross Cascades South East-to-West 24

`fable C.13 — 300 MW POR of Ashe Substation

C.13.2Sub grid Impacts and ATC
The sub grid impacts of this POR were not studied. There may or may not be sub grid
i mpacts. The West of Slatt network path was constrained during the 2008 NOS and there
would likely be no ATC. The Cross Cascades South and the North of John Day
flowgates were not constrained during the 2008 NOS. That is no guarantee that there will
be ATC should Power Services submit a TSR for a 300 MW new network resource at
Ashe Substation. Cost estimates are provided for the West of McNary Reinforcement
( which includes West of Slatt) and the Cross Cascades South, but no studies were done
for the North of John Day reinforcement and therefore no cost information is available
for this path.

C.13.3Cost Estimates

The following are non-binding good faith estimated direct costs for mitigating the
impacts identified in Table C. 13.

Reinforcement Cost ($M)
West of McNary Reinforcement $362
Cross Cascades South $76
Total $438
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14. Little Goose Substation

C.14.1 Impacted Flowgates
The Request specified a POR along the line between Little Goose and Lower Granite
Substations. For the Study, the POR was assumed to he the closest existing station which
is Little Goose Substation. For a POR of Little Goose 500 kV with 300 the
following monitored network flowgates were impacted.

Flowgate Direction Impact
(MW)

Monroe-Echo Lake North-to-South -9

Raver-Paul North-to-South -5

Paul-Allston North-to-South -7

Allston-Keeler North-to-South -7
North of Hanford North-to-South -113
North of John Day North-to-South 89

West of McNary East-to-West 28
West of Slatt East-to-West 42
Cross Cascades North East-to-West -8

Cross Cascades South East-to-West 21
Table C.14 — 300 MW POR of Little Goose Substation

C.14.2Sub grid Impacts and ATC
The sub grid impacts of this POR were studied as part of the 2008 NOS. These costs are
included as part of the Little Goose Area Reinforcement. The West of McNary and West
of Slatt network flowgates were constrained during the 2008 NOS and there would likely
be no ATC. The Cross Cascades South and North of John Day Paths were not
constrained during the 2008 NOS. However, that is no guarantee that there will be ATC
should Power Services submit a TSR for a new 300 MW network resource at or near
Little Goose Substation. No studies were available to estimate the cost of reinforcing
North of John Day and therefore no costs for this flowgate are included in the total,
below.

C.14.3Cost Estimates
The following are non-binding good faith estimated direct costs for mitigating the
i mpacts identified in Table C.14.

Reinforcement Cost ($M)
West of McNary Reinforcement $362
Cross Cascades South S76
Little Goose Area Reinforcement $100
Total $538
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15. Hilltop Substation (Warner Substation)

C.15.1Impacted Flowgates

The Request specified a POR of Hilltop Substation. However, Hilltop is owned and
operated by Sierra Pacific, not BPA-TS. BPA-TS owns the 230 kV line, but not the
station. For study purposes, a POR of Warner Substation was selected, which is the
nearest BPA-owned Substation located approximately 8 circuit miles from Hilltop
Substation. For a POR of Warner 230 kV with 300 MW, the following monitored
network flowgates were impacted.

Flowgate Direction I mpact
(MW)

Monroe-Echo Lake North-to-South -13
Raver-Paul North-to-South -27
Paul-Allston North-to-South -35
Allston-Keeler North-to-South -31
North of Hanford North-to-South -106

North of John Day North-to-South -178
West of McNary East-to-West -53
West of Slatt East-to-West -87
Cross Cascades North East-to-West -42
Cross Cascades South East-to-West -31

Table C.15 — 300 MW POR of Warner Substation

C.15.2Sub grid Impacts and ATC

As expected, with a POR this far south on the BPA-TS system, none of the monitored
network flowgates were impacted. The sub grid impacts of this POR were not studied.
There would likely be sub grid impacts for a 300 MW TSR from Warner (or Hilltop).
BPA-TS has no current studies to assess the sub grid impacts of a POR at Hilltop
Substation.

C.15.3Cost Estimates
There are no cost estimates available to assess the sub grid impacts of a POR of Hilltop
230 kV.

16. Eastern Oregon (LaGrande Substation)
The Request specified a POR approximately 90 miles northwest of Boise, Idaho for 50
MW. The closest BPA-TS facility northwest of Boise would be LaGrande Substation.
The impacts of a POR at LaGrande were already discussed in Section 11 of this report.
Refer to Section 11 for a description of the impacts of this POR and associated costs of
reinforcements.
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