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Are you the same Richard A. Vail who previously submitted direct testimony in
this proceeding on behalf of PacifiCorp d/b/a Rocky Mountain Power
(“PacifiCorp” or the “Company”)?
Yes.

I. PURPOSE OF TESTIMONY
What is the purpose of your testimony in this proceeding?
My testimony responds to the testimony of Utah Association of Energy Users (“UAE”)
witness Kevin C. Higgins regarding the prudence of PacifiCorp’s investment in the
Gateway South and Gateway West Segment D.1 (Segment D.1) transmission lines. My
testimony also responds to the testimony of Office of Consumer Services (“OCS”)
witness Donna Ramas regarding wheeling revenue associated with a 500 megawatt
(“MW?”) point-to-point (“PTP”) contract.
Please summarize your testimony.
Overall, the Company must comply with its federal obligations to maintain a reliable
transmission system, as well as provide open access to both transmission and
interconnection customers. These requirements—in addition to the demonstrated
economic need for these resources as demonstrated by Company witness Rick T.
Link—Ied the Company to move forward with Gateway South and Segment D.1. In
doing so, the Company adequately considered alternative scenarios and concluded that
Gateway South and Segment D.1 provided the best solution for its customers and
transmission system and was correct in choosing an embedded Open Access
Transmission Tariffed (“OATT”) rate for the 500 MW point-to-point transmission

service customer, as opposed to an incremental rate.
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I1.

Finally, it would be unreasonable to limit the Public Service Commission of
Utah’s (“Commission”) review of the prudency of Gateway South to 2019 as UAE
suggests, because the Company did not decide to move forward with Gateway South
until 2022—three years after UAE’s suggested year—and also because UAE’s
suggestion would effectively halt the development of long-lead transmission resources
like Gateway South.

THE COMPANY MUST COMPLY WITH ITS FEDERAL OBLIGATIONS
UAE questions the Company’s Gateway South economic analysis related to the
obligation to construct alternative transmission facilities in eastern Wyoming.
Please explain the basis for these obligations.

The Company’s economic analysis, addressed by Company Witness Mr. Link,
reasonably assumed that significant transmission system investments in eastern
Wyoming are largely unavoidable given the Company’s federally mandated contractual
obligations and applicable reliability standards. Therefore, even if the Company had
not constructed Gateway South (and Segment D.1), it would still be required to make
significant investments in its transmission system, and those investments are
reasonable to include in the scenario that excludes Gateway South.

How does Gateway South facilitate PacifiCorp’s compliance with federal
transmission and reliability-related requirements?

PacitiCorp’s obligations to operate its transmission system reliably stems from two
primary requirements: (1) PacifiCorp’s OATT that governs the rates, terms, and
conditions of transmission and interconnection services; and (2) federal reliability

standards.
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As detailed below, PacifiCorp’s federal OATT study process identified the
construction of Gateway South as a prerequisite to reliably providing nearly
2,500 megawatts (MWs) of transmission and interconnection service requests, and as
a result, Gateway South was listed in multiple Federal Energy Regulatory Commission
(FERC)-jurisdictional executed contracts. In addition, Gateway South facilitates
PacifiCorp’s compliance with federal reliability standards.

The Transmission Projects are required for 13 FERC-jurisdictional contracts

i.  PacifiCorp is required to provide open access to its transmission system, and
construct transmission system upgrades where necessary.

Can you provide some background on the creation of PacifiCorp’s OATT?

Yes. I am not a lawyer, but [ am aware that in 1996, FERC issued a landmark order
establishing its open access transmission policies.! In short, FERC required that
transmission providers offer third parties “open access” to their transmission systems.
To implement this requirement, FERC created a pro forma OATT with standardized
rates, terms, conditions, processes, and contracts to govern the provision of
transmission services. All transmission providers must model their OATT after
FERC’s pro forma OATT, and any deviations from the pro forma OATT must be
approved by FERC.

What services does the federal OATT govern?

The OATT primarily governs two basic services: (1) transmission service; and

(2) generator interconnection service.

! In re Promoting Wholesale Competition Through Open Access Non-discriminatory Transmission Services by
Pub. Utils., Order No. 888, 61 Fed. Reg. 21,540 (May 10, 1996).
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How are OATT services requested?
OATT services are requested through a FERC-mandated public website called the
Open Access Same-Time Information System (“OASIS”).
What happens after PacifiCorp receives a request for OATT service?
PacifiCorp must follow OATT processes to perform a series of increasingly more
involved engineering studies that evaluate the cost and timing requirements associated
with providing the requested service. PacifiCorp must issue reports that summarize the
results of its OATT studies and make those reports publicly available by posting them
on OASIS. At the end of the study process, PacifiCorp must tender the requesting party
a standardized OATT contract that memorializes the cost and timing requirements
identified in the study processes.
What do you mean by “cost and timing requirements” associated with providing
the requested OATT service?
When PacifiCorp receives a request for OATT service, it must evaluate whether it can
reliably provide that service on its existing transmission system within the timeframe
requested. For example, if the existing transmission system is capable of reliably
delivering the requested amount of additional transfer capacity associated with a
transmission service request, or reliably interconnecting the requested amount of
generation associated with a generator interconnection request, the OATT studies
evaluating that request are likely to state that the service can be granted within the
requested timeframe with minimal or no transmission system upgrade costs.

If, and relevant here, the existing transmission system is not capable of reliably

delivering or reliably interconnecting additional capacity where the OATT service has
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been requested, PacifiCorp cannot simply reject the service request. Rather, the OATT
requires PacifiCorp to identify what transmission system upgrades are needed to
accommodate the request, as well as the estimated cost and timing associated with
constructing those upgrades. Those upgrades then become requirements identified in
the customer’s OATT contract.

How does the OATT require PacifiCorp to construct transmission system
upgrades to grant OATT service requests?

The OATT requires PacifiCorp to construct transmission system upgrades to grant
OATT requests for transmission service and OATT requests for generator
interconnection service. This obligation to construct is found in the OATT’s provisions
governing: (1) network transmission service; (2) point-to-point transmission service;
and (3) generator interconnection service.

Can you describe the OATT’s requirement to construct transmission system
upgrades in response to a network transmission service request?

Yes. The OATT’s network transmission service provisions require a transmission
provider to “plan, construct, operate and maintain its Transmission System in
accordance with Good Utility Practice and its planning obligations in Attachment K in
order to provide the Network Customer with Network Integration Transmission Service
over the Transmission Provider’s Transmission System” and “endeavor to construct
and place into service sufficient transfer capability” to deliver network customer

resources to load.?

2 PacifiCorp OATT, Section 28.2 (emphasis added).

Page 5 — Phase I Rebuttal Testimony of Richard A. Vail



112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134

135

Can you describe the OATT’s requirement to construct transmission system
upgrades in response to a point-to-point transmission service request?
Yes. The OATT’s point-to-point transmission service provisions require a transmission

provider to “use due diligence to expand or modify its Transmission System to provide

the requested Firm Transmission Service” if the transmission provider cannot
accommodate the request because of insufficient capability on its system.> PacifiCorp’s
OATT provides as follows:

In cases where the Transmission Provider determines that the
Transmission System is not capable of providing Firm Point-To-
Point Transmission Service without (1) degrading or impairing
the reliability of service to Native Load Customers, Network
Customers and other Transmission Customers taking Firm
Point-To-Point Transmission Service, or (2) interfering with the
Transmission Provider’s ability to meet prior firm contractual
commitments to others, the Transmission Provider will be
obligated to expand or upgrade its Transmission System
pursuant to the terms of Section 15.4.*

Can you describe the OATT’s requirement to construct transmission system
upgrades in response to a generator interconnection service request?

Yes. Sections 36-52 of PacifiCorp’s OATT contain comprehensive rules for
interconnecting new generators, including the identification and construction of new
network upgrades if they are necessary to grant the request. Importantly, the OATT
process does not give PacifiCorp any authority to refuse an interconnection request

simply because it would require new network upgrades.

3 PacifiCorp OATT, Section 15.4 (emphasis added).
4 PacifiCorp OATT, Section 13.5 (emphasis added).
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Has FERC clarified this OATT requirement?
Yes. While I am not a lawyer, [ am aware that in 2003, FERC issued another series of
landmark “open access” orders specifically focused on the standardization of the rates,
terms, conditions, processes, and contracts under which a transmission provider offers
generator interconnection service.” FERC established pro forma interconnection
provisions to be included in every transmission provider’s OATT, and any proposed
deviations from the pro forma interconnection provisions must be approved by FERC.
In that interconnection proceeding, FERC explained that its pro forma

interconnection services “provide for the construction of Network Upgrades that would

allow the Interconnection Customer to flow the output of its Generating Facility onto
the Transmission Provider’s Transmission System in a safe and reliable manner.”®

Q. Does the OATT obligation to construct in response to service requests apply even
if the upgrades at issue are previously planned transmission projects?

A. Yes. The OATT obligation to construct applies to both (1) transmission system
upgrades triggered for the first time in response to an OATT request, and (2) previously
planned transmission projects identified as necessary to grant a subsequent OATT
request. By way of background, FERC required transmission providers to amend their
OATTs to address transmission planning obligations and processes. For PacifiCorp,
Attachment K of its OATT sets forth inter-regional, regional, and local transmission

planning processes that are overseen by FERC, the North American Electric Reliability

5 In 2003, FERC standardized its rules for large generators in the Order No. 2003 proceeding in FERC Docket
No. RMO02-1. In 2005, FERC standardized its rules for small generators in the Order No. 2006 proceeding in
FERC Docket No. RM02-12.

¢ Standardization of Generator Interconnection Agreements and Procedures, Order No. 2003, 104 FERC 4 61,103
at P 767 (2003) (emphasis added).

Page 7 — Phase I Rebuttal Testimony of Richard A. Vail



156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

Corporation (NERC), and the Western Electricity Coordinating Council (WECC). As
with all provisions in the OATT, PacifiCorp secured FERC approval of the Attachment
K provisions and must file any proposed changes with FERC.

Does this Attachment K process relate to the OATT’s obligation to construct
transmission system upgrades?

Yes. PacifiCorp’s FERC-approved Attachment K makes clear that once a planned
transmission project is required to be in-service in order for PacifiCorp to grant an
OATT request for point-to-point transmission service or generator interconnection
service, PacifiCorp is obligated to construct the planned facilities: “Transmission
Provider shall use Point-to-Point Transmission Service usage forecasts and Demand
Resources forecasts to determine system usage trends, and such forecasts do not
obligate the Transmission Provider to construct facilities until formal requests for either
Point-to-Point Transmission Service or Generator Interconnection Service requests are
received pursuant to Parts II and IV of the Tariff.”’

If PacifiCorp’s ability to provide requested OATT service is contingent upon a
component of PacifiCorp’s long-term transmission plan being in-service, do the
OATT studies and OATT contracts make that clear?

Yes. If PacifiCorp cannot reliably provide requested OATT service until a component
of PacifiCorp’s long-term transmission plan is in place, that upgrade would be listed in
the OATT study and OATT agreement as a “Contingent Facility.” FERC recently
formalized this definition with respect to generator interconnection service, and

approved the following definition for inclusion in PacifiCorp’s OATT:

7 PacifiCorp OATT, Attachment K (emphasis added).
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Contingent Facilities shall mean those unbuilt Interconnection

Facilities and Network Upgrades upon which the

Interconnection Request’s costs, timing, and study findings are

dependent, and if delayed or not built, could cause a need for

Re-Studies of the Interconnection Request or a reassessment of

the Interconnection Facilities and/or Network Upgrades and/or

costs and timing.®
Turning to Gateway South, how do these OATT obligations to construct
transmission system upgrades relate to Gateway South?
Gateway South has become a lynchpin in PacifiCorp’s ability to provide thousands of
megawatts of requests for FERC-jurisdictional OATT generator interconnection
service and transmission service. Relevant here, PacifiCorp has executed 12 generation
interconnection contracts and one transmission service contract that list either Gateway
South or Segment D.1, or both, as Contingent Facilities under OATT Section 36. This
means that PacifiCorp cannot provide the contracted services to 13 parties without
constructing Gateway South and Segment D.1.
Can you provide more detail on how these executed contracts require construction
of one or both Transmission Projects?
Yes. I'll first discuss the 500 MW request for point-to-point transmission service and

conclude with a discussion on the 12 executed contracts for generation interconnection

services.

8 PacifiCorp OATT § 36.
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ii. 500 MW Point-to-Point Transmission Service

Can you describe the transmission service contract obligation dependent on the
Transmission Projects?

Yes. PacifiCorp received an OATT request to provide 500 MW of point-to-point
transmission service from Aeolus to Mona starting January 1, 2024. In accordance with
the OATT process outlined above, PacifiCorp determined it could not deliver an
additional 500 MW of power on its existing transmission system, so it performed an
OATT system impact study to determine what transmission system upgrades would be
required to do so. PacifiCorp’s OATT system impact study report states that
PacifiCorp’s planned Gateway South 500-kilovolt (kV) line from the Aeolus substation
to the Clover substation near Mona, Utah must be in place to grant the requested FERC-
jurisdictional point-to-point transmission service.’

Why did PacifiCorp conclude that the requested transmission service could not
be provided on the existing transmission system?

The short answer is due to reliability concerns. As detailed above, PacifiCorp is
“obligated to expand or upgrade its Transmission System” where PacifiCorp
determines that it is “not capable of providing Firm Point-To-Point Transmission
Service without (1) degrading or impairing the reliability of service to Native Load
Customers, Network Customers and other Transmission Customers taking Firm Point-
To-Point Transmission Service, or (2) interfering with the Transmission Provider’s

ability to meet prior firm contractual commitments to others . . .”!°

9 Request No. Q2594 in PacifiCorp’s transmission service queue, available at:
https://www.oasis.oati.com/ppw/index.html.

10 PacifiCorp OATT, Section 13.5 (emphasis added).
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These circumstances were presented here. After studying its transmission
system, PacifiCorp confirmed that the current transmission system could not reliably
support the transfer of an additional 500 MW of power from Aeolus to Mona. Under
steady-state conditions, increasing transfers between eastern Wyoming (Aeolus) and
central Utah (Mona) by 500 MW would result in a voltage collapse of PacifiCorp’s
east-side transmission system for a minor system contingency in Wyoming or northern
Utah. This voltage collapse would violate NERC and WECC reliability standards,
degrade the reliability of service to other customers, and negatively impact utilities
across the Western Interconnection.

Why did PacifiCorp identify Gateway South as the “contingent facility” solution
to the reliability concern?

The request for 500 MW of point-to-point service coincided with the exact path of the
proposed Gateway South line. At the time PacifiCorp studied this transmission service
request, Gateway South was estimated to provide an additional 1,700 MW of transfer
capability beginning October 31, 2023. Therefore, Gateway South was identified as the
contingent facility that would allow PacifiCorp to provide the requested megawatt
amount, along the requested path, and in the requested timeframe.

Could you provide the requested FERC-jurisdictional transmission service with a
much smaller (or less expensive) network upgrade, instead of defaulting to
PacifiCorp’s long-term plan for Gateway South?

No. As a threshold matter, identifying long-term transmission plan components like
Gateway South as a contingent facility is consistent with the OATT’s directive that

transmission providers make efficient use of the estimated capabilities and timelines
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from the transmission provider’s long-term transmission plan. This may not always
lead to the identification of transmission system upgrades that create the precise amount
of transfer or interconnection capability needed to grant the requested service. That is
the case here, where Gateway South creates more transfer capability than is needed to
grant the point-to-point request.

Not only was this decision consistent with PacifiCorp’s OATT, but it was also
reasonable. FERC’s policy of allowing contingent facilities to satisfy OATT requests,
especially in these circumstances, is far more efficient than requiring the identification
and building of new network upgrades. This is because contingent facilities have gone
through extensive local, regional, and inter-regional planning coordination spanning
multiple years, significant permitting efforts, and multi-year regulatory approval
processes before various state and federal agencies. Projects like Gateway South that
are already well advanced in these processes have the ability to be more successful,
especially when compared to previously unplanned-for network upgrades.

Did identifying Gateway South as a contingent facility for this specific point-to-
point transmission service request result in those efficiencies?

Yes. In fact, the planned Gateway South project is not significantly greater than the
transmission system upgrades that would be needed to serve just this isolated request.
This conclusion is based on an evaluation PacifiCorp performed in response to
stakeholders in a 2019 integrated resource plan proceeding before the Utah Public

Service Commission.!!

' In re Rocky Mountain Power’s 2019 Integrated Resource Plan (IRP), Docket No. 19-035-02.
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In that proceeding, stakeholders asked PacifiCorp to provide information about
how its preferred portfolio and system costs might be impacted if Gateway South is
assumed to be removed from the preferred portfolio. In response, PacifiCorp explained
that, even if Gateway South is not constructed, it is unrealistic to assume that
PacifiCorp transmission would not be obligated to construct any transmission system
upgrades in eastern Wyoming to accommodate FERC-jurisdictional requests for OATT
interconnection service and transmission service.'? Even conservatively ignoring what
transmission system upgrades would be required to grant all of the requests it has
received for FERC-jurisdictional interconnection and transmission service, and
focusing only on the 500 MW point-to-point transmission service request, PacifiCorp
estimated it would need to construct, at a minimum, a 230-kV transmission line by the
end of 2023, at a cost in excess of $1 billion."

So does the OATT obligation to construct apply only to a 230-kV transmission
line, rather than a 500-kV transmission line, from Aeolus to Mona?

No. It is estimated that a 230-kV line is required to grant the 500 MW transmission
service request, and only that request. As I will discuss in more detail in the next
section, PacifiCorp has far more than a single request for OATT service in Wyoming,

and PacifiCorp could not grant all of the requests with only a 230-kV line.

12 Exhibit RMP__(RAV-IR).
B 1d at3.
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Q. Did you execute a FERC-jurisdictional transmission service contract with the

entity requesting the S00 MW of point-to-point transmission service?

A. Yes. PacifiCorp followed the OATT transmission service study process, which

concludes when PacifiCorp tenders an OATT pro forma draft transmission service
agreement, along with the system impact study report, to the customer.

iii.  Interconnection Service Contract Obligations

Q. Can you describe the interconnection service contract obligations dependent on
Gateway South?

A. Yes. As of August 2020, PacifiCorp had received approximately 15,000 MW of
requests for generator interconnection service in eastern Wyoming.'* In accordance
with PacifiCorp’s OATT, PacifiCorp determined it could not reliably accommodate
any additional generator interconnections in that area without system upgrades. As a
result, PacifiCorp performed and posted to OASIS many system impact studies that
identified either one or both of the components of Gateway South and Segment D.1 as
contingent facilities necessary to grant the requested interconnection service. The table

below identifies these results at a high level: "

14 As of July 2024, PacifiCorp continued to have approximately 3,000 MWs of active requests for generator
interconnection service in eastern Wyoming relevant to Gateway South, above the projects that are assumed to
utilize the entire interconnection capacity created by Gateway South.

15 The studies provide additional detail on these requirements and are available by cross-referencing the queue
numbers in this table with PacifiCorp’s interconnection queue, available at:
http://www.oasis.oati.com/ppw/index.html.
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Q# MW  [One or Both Transmission Projects Required
0409 320 Gateway South

Q713 350 Gateway South, Gateway West Seement D.1
Q719 280 Gateway South, Gateway West Segment D.1
Q783 30 Gateway South, Gateway West Segment D.1
Q784 80 Gateway South, Gateway West Segment D.1
Q785 100 Gateway South, Gateway West Segment D.1
Q789 74.9 | Gateway South, Gateway West Segment D.1
Q801 80 Gateway South, Gateway West Segment D.1
Q802 50 Gateway South, Gateway West Segment D.1
Q807 75.9 |Gateway South, Gateway West Segment D.1
Q835 190 Gateway South, Gateway West Segment D.1
Q836 400 Gateway South, Gateway West Segment D.1

Why did PacifiCorp conclude that the requested generator interconnections could
not be provided on the existing transmission system?

Again, the short answer is due to reliability concerns. As I walked through in more
detail above, FERC requires transmission providers to identify the transmission system
upgrades that need to be constructed to allow the interconnection customer to “flow the
output of its Generating Facility onto the Transmission Provider’s Transmission
System in a safe and reliable manner.”'¢ Here, interconnecting additional generation in
eastern Wyoming without constructing Gateway South would result in a voltage
collapse of PacifiCorp’s east-side transmission system for a minor system contingency
in Wyoming or northern Utah. This voltage collapse would violate NERC and WECC
reliability standards, would degrade the reliability of service to other customers, and

negatively impact utilities across the Western Interconnection.

16 Order No. 2003, 104 FERC § 61,103, at 767 (2003).
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Would you have been able to reliably grant the requested generator
interconnections with a much smaller upgrade if you had not defaulted to
PacifiCorp’s long-term plan for the upgrade solution?

No. In fact, PacifiCorp transmission performed an analysis to test this question.!” First,
PacifiCorp assumed there was no plan to construct Gateway South and Segment D.1.
Next, PacifiCorp evaluated what, if any, transmission upgrades would be required to
grant the first generator interconnection request that required Gateway South and/or
Segment D.1. The Company continued to add projects and evaluate individual
incremental interconnection requirements one at a time, until the Company had added
all of the requests that depended on Gateway South and Segment D.1.

The analysis showed that while no single project individually triggered the need
for a 500-kV line, because of the cumulative nature of the project-specific studies, the
Company would have been required to construct more and more 230-kV and 345-kV
transmission lines. In total, the Company could interconnect an estimated 1,441 MW
of additional generation resources, which represent 10 interconnection requests, before
the next request triggered the need for a 500-kV line to interconnect. To interconnect
those 10 projects, however, would cost approximately $1.53 billion.!® And yet, the
Company would have achieved only 814 MW of incremental transfer capability, and
as a result PacifiCorp would still have remaining interconnection requests in need of

upgrade identification.

7 Exhibit RMP__(RAV-IR).
18 1d at 3.
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By comparison, Gateway South and Segment D.1 were estimated to cost $2.04
billion and provide approximately 1,700 MW of transfer capability and 2,030 MW of
interconnection capability.

What conclusions can you draw from the analysis you performed?

My primary conclusion is that PacifiCorp’s identification of Gateway South and
Segment D.1 as the upgrade solution to interconnect additional generation in eastern
Wyoming did not lead to significantly more upgrades than would have been otherwise
required. The analysis demonstrates that the Company likely would have ended up in
largely the same spot (i.e., identifying a 500-kV line) with fewer financial,
interconnection, transmission, and operational efficiencies. As a result, it was not only
consistent with the OATT to identify components of PacifiCorp’s long-term
transmission plan as contingent facilities in the interconnection studies, but it was also
beneficial to customers.

It is also important to remember that this analysis looked at interconnection
requests in isolation, without regard to transmission service requests like the 500 MW
point-to-point request discussed above. In reality the OATT requires PacifiCorp to
identify the transmission system upgrades necessary to grant all of the requests it
receives, not just some. Based on PacifiCorp’s analysis, it would be impossible to do
that without constructing Gateway South and Segment D.1 or their functional

equivalent.
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Have you executed interconnection agreements identifying the Transmission
Projects as contingent facilities?

Yes. I have executed 12 interconnection agreements that identify Gateway South or
Gateway South and Segment D.1, as contingent facilities. The counterparties to these
executed agreements have, in total, secured contractual rights to all of the estimated
2,030 MW of interconnection capability of Gateway South and Segment D.1. And as
noted above, as of July 2024, PacifiCorp continues to have approximately 3,000 MWs
of active requests for generator interconnection service in eastern Wyoming relevant to
Gateway South, above the projects that are assumed to utilize the entire interconnection
capacity created by Gateway South.

The Transmission Projects are required by FERC reliability requirements

In addition to the OATT obligations discussed above, are there any other reasons
that the construction of significant transmission lines in eastern Wyoming is
largely unavoidable?

Yes. Gateway South will enhance the Company’s ability to comply with applicable
reliability standards imposed by WECC and NERC. As explained in my direct
testimony, at the time the Company evaluated reliability issues surrounding Gateway
South and Segment D.1 areas, NERC’s TPL-001-4 standard required the Company to
perform annual reliability assessments to determine whether its transmission system
complies with minimum mandatory system performance standards. As a result,
Gateway South has been included in the Company’s annual TPL-001-4 assessment as
part of its short- and long-term plans to dependably meet NERC and WECC reliability
requirements for almost a decade. Gateway South and Segment D.1 are particularly

effective in increasing system reliability under the multiple contingency categories of
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then relevant TPL-001-4 standard, as well as the current and more stringent TPL-001-
5 standard.

For example, the 2019 TPL-001-4 planning assessment identified three
deficiencies on the existing system that are mitigated by Gateway South and Segment
D.1 and four additional deficiencies that are projected to happen by 2029 due to typical
system changes and normal load growth.

Further TPL-001-5 issues could arise with other types of system changes as
well, such as a significant loss or addition of load. It is because of these conditions that
the only way PacifiCorp could stop pursuing construction of any transmission facilities
in eastern Wyoming and maintain compliance with the now-relevant TPL-001-5
standard is if the transmission system experienced no changes in loads or resources.

Yet those circumstances are not presented here, as demonstrated by the tens of
thousands of MWs of requests for interconnection service that the Company has
received in the past few years alone, and sustained load growth across PacifiCorp’s
service territory that is expected to continue for the foreseeable future.

Can you provide more detail on how these reliability studies support Gateway
South and D.1?

Yes. The transmission resources identified in my testimony enhance reliability and
alleviate several reliability concerns for Utah customers caused in part by the addition
of the FERC-jurisdictional resources being constructed in eastern Wyoming.
Confidential Exhibit RMP_ (RAV-2R) is a study that demonstrates the reliability
issues that are created by the addition of these FERC-jurisdictional resources and

resolved by Gateway South and Segment D.1. The reliability concerns arise because

Page 19 — Phase I Rebuttal Testimony of Richard A. Vail



396

397

398

399

400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416

417

the existing transmission system cannot adequately transmit the electricity from these
resources without the additional transmission capacity described in my testimony.

Without Gateway South, the addition of the first 320 MW of resources in
eastern Wyoming results in thermal overload above the emergency rating of the entire
230-kV transmission system, extending from the Standpipe substation in Carbon
County, all the way to the Point of Rocks substation in Sweetwater County under
certain system outage conditions.!” These outages, along with thermal overload, also
result in low voltages below acceptable limits around the Echo Springs substation in
Carbon County. This 230-kV transmission path, which already has demonstrated
reliability concerns, serves several large customers whose service could be potentially
impacted in the absence of the proposed transmission.

Additionally, Segment D.1 (which includes the rebuilding of the existing Dave
Johnston — Amasa — Heward (new substation next to Difficulty) — Shirley Basin 230-
kV line, as well as a new 59 mile long Windstar — Shirley Basin 230-kV line) also
resolves thermal overloads on the existing transmission system under system normal
and outage conditions.?° It also alleviates low voltage issues under outage conditions
and improves the reliability of the transmission system.

Is it reasonable to conclude that Gateway South is needed for these 12
interconnection requests? For example, what if these requests for service are
withdrawn?

It is extremely unlikely that the transmission service request and all 12 interconnection

requests will be withdrawn. Even if the transmission service request is ultimately

19 Confidential Exhibit RMP__ (RAV-2R) at 7.

2.
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withdrawn, the Company would still be required to construct the functional equivalent
of Gateway South and Segment D.1 to serve the interconnection requests. And of those
interconnection requests, none have been withdrawn to date. Indeed, this case
specifically includes the interconnection network upgrade costs associated with five of
the projects that will interconnect and serve Utah customers. The current status of the
five are as follows:

e Q0409 Boswell Springs Wind generation interconnection network upgrades -
Design is complete and major material has arrived. Construction bid was awarded
in May 2024 and construction started July 1, 2024. Project is on track for a
December 2024 completion.

e Q0713 Cedar Springs IV Wind generation interconnection network upgrades -
Design is complete and all material received. Construction bid has been awarded
and construction started in June 2024. Project is on track for a December 2024
completion.

e Q0785 Anticline Wind generation interconnection network upgrades - Design is
complete, material has been ordered and is currently being delivered. Construction
bid awarded in June 2024 and construction began July 30, 2024. Project is on track
for a December 2024 completion.

e Q0835 Rock Creek Wind generation interconnection network upgrades - Design is
complete and material has been received. Construction started in September 2023
and much of the scope including Aeolus-Freezeout #2 line and the substation work
at Aeolus and Freezeout substations went into service in August 2024. The

remaining scope will be placed in service in November 2024 Q0836 Rock Creek
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Wind 2 generation interconnection network upgrades - Design is complete and all
material will be received by November 2024. Construction bid was awarded in May
2024 and construction started the first of July. Project is on track for a December
2024 completion.

Moreover, even if all or a significant number of the specific transmission and
interconnection service requests at issue here were to be withdrawn, there remains
significant transmission and interconnection demand in eastern Wyoming. Since 2020
when PacifiCorp transitioned to an annual cluster study process for generation
interconnection requests, PacifiCorp has received approximately 12,600 MW of
requests in its eastern Wyoming region. As stated above, approximately 3,000 MW of
those requests are still active and proceeding through various stages of the
interconnection study process, all of which require Gateway South and most of which
require Segment D.1. In short, for there to be no OATT or reliability standard
requirement to construct transmission facilities in eastern Wyoming would require a
near total cessation of interest in developing resources in one of the most wind-rich
regions of the country.

That scenario is unlikely. And relevant to the current rate case, it has not

materialized to date, nor is it expected to occur in the near term.
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I11.

PACIFICORP’S ALTERNATIVE ANALYSES ADEQUATELY SUPPORT

THE TRANSMISSION PROJECTS

Has PacifiCorp investigated alternative scenarios to the 230-kV transmission

facilities assumed in the scenario without Gateway South?

Yes. Not only was PacifiCorp justified in including the avoided costs of a 230-kV

transmission facility due to federal obligations, but PacifiCorp also investigated

alternative transmission configurations to determine if a 230-kV line was the

appropriate avoided transmission cost. PacifiCorp evaluated three alternative scenarios

to address this issue.

Can you explain the first alternative?

Yes. During the Norther Tier Transmission Group (NTTG) 2018-2019 biennial study

cycle, Deseret Power, on behalf of itself and four other Utah stakeholders, requested

an economic study be performed to evaluate up to two 345-kV transmission lines as a

lower-cost alternative to the 500-kV Gateway West and Gateway South lines.

Based on this request, an economic study was performed by the Planning
Committee that demonstrated acceptable system performance for the proposed 345-kV
lines. However, additional production cost model (“PCM”) simulations indicated that
the 345-kV lines would have lower overall transmission capacity than the planned 500-
kV transmission. This capacity limitation would result in increased flows on
transmission exiting Wyoming and would force generation to increase in Utah in the
PCM simulations, dispatching it without consideration of economics.

In addition to the economic and capacity limitations, securing permits and

rights-of-way for the two proposed 345-kV lines could require an additional 12 to 15
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years. The Planning Committee also noted that PacifiCorp already secured all rights-
of-way and was currently building the Aeolus-to-Anticline 500-kV transmission
system in Wyoming, scheduled for energization at that time in 2020. Due to these
limitations and because the proposed 345-kV option has no sponsor, the project was
not considered in the NTTG Regional Transmission Plan for the 2018-2019 biennial
study cycle.

Can you explain the second alternative?

Yes. PacifiCorp as part of the OATT requirement and 2019 IRP, completed an
alternative analysis that included building two 230-kV lines with bundled conductors
between Aeolus and Anticline instead of Gateway South as referenced in Exhibit
RMP_ (RAV-3R). The study identified that the 230-kV alternative provides
significantly less incremental interconnection capability as well as less than half
incremental transmission capability with 230-kV alternative.?!

Can you explain the third alternative?

Yes. In response to a deficiency noted in the Commission’s Order in Docket No. 19-
035-02, which indicated that “PacifiCorp excluded from its modeling a potential
alternative transmission expansion case evaluated by NTTG in its 2018-2019 Regional
Transmission Plan that demonstrated sufficient merit to warrant PacifiCorp’s further
study,” PacifiCorp performed follow-up analysis that evaluated both performance and

cost differences between Gateway South and the proposed 345-kV option presented as

21 Exhibit RMP__(RAV-3R), at 6.
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an alternative study in NTTG.?? This analysis also identified significant reduction in
interconnection capability with this alternative.?
Was the system performance significantly different between the two
configurations?
Yes. Technical studies demonstrated that by replacing the Gateway South Project with
345-kV/230-kV alternative transmission improvements between Aeolus — Anticline —
Populus, as illustrated on the figure below, eastern Wyoming wind generation additions
would have to be significantly reduced from 1,882 MW to 1,441 MW. For this
alternative transmission configuration, transfers from Wyoming — (Idaho) — Utah
would be reduced from 1,700 MW to 814 MW due to Path C (Idaho to Utah)
transmission path limitations. During the analysis, some Path C 2,250 MW
transmission path restrictions specific to the underlying 138-kV system were ignored
to achieve a higher rating of 2,414 MW from Idaho to Utah. Under the transfer level
evaluated, all transmission paths would be near their path ratings and no
thermal/voltage violations would be evident during facility outage conditions. The
report identified additional transmission facilities that would be required to support
generation additions and transfer level noted above were estimated to cost
$1.539 billion to construct.?*

Together, these alternative analyses led the Company to conclude that Gateway
West and South were more beneficial, and that it was appropriate to include the avoided

transmission costs of a 230-kV transmission line.

2 Exhibit RMP__(RAV-IR).
B Id. at6.

2.
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Iv. FERC’S “HIGHER OF” POLICY DOES NOT APPLY HERE.

UAE argues that FERC’s “higher of” policy would have required PacifiCorp to
directly assign the costs of the alternative 230 kV line to the S00 MW point-to-
point customer. Accordingly, PacifiCorp was incorrect in including the avoided
costs of this 230 kV line when estimating the economic benefits of Gateway South.
Do you agree?

No. UAE is referring to incremental rates under PacifiCorp’s OATT. He accurately
describes that, when a transmission service request triggers new upgrades, the OATT
permits a transmission provider like PacifiCorp to elect the “higher of” either the
embedded OATT rate (with network upgrades rolled in) or an “incremental” rate (with
only network upgrades assigned directly to the customer). However, he is incorrect that
FERC requires PacifiCorp to directly assign the costs of new upgrades to this 500 MW
point-to-point customer for two reasons.

While PacifiCorp had the option to pursue an incremental rate, PacifiCorp
declined to do so because it is fairer to retail customers over the long-term to have
embedded OATT rates. More fundamentally, because Gateway South was already
identified in PacifiCorp’s long-term transmission plan, it was more appropriate to offer
embedded OATT rates to the 500 MW point-to-point customer—otherwise PacifiCorp
would be subject to claims that it was discriminating against the 500 MW point-to-
point customer by directly assigning network upgrades to the customer that PacifiCorp
had already identified in its long-term transmission plan.

What is an incremental rate?

While the OATT has long permitted the use of incremental rates, they have been very
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infrequently used. In essence, an incremental rate creates a revenue requirement, and
subsequently a unit charge rate, based only on the costs of discrete upgrades triggered
by the transmission service request. Under FERC policy, a transmission provider may
charge either the incremental or the embedded rate but cannot charge both for the same
service.

Why did PacifiCorp not choose incremental rates for the 500 MW point-to-point
customer?

It is a matter of fairness to the Company’s retail customers. When a transmission
service customer is charged an incremental rate, it pays a different rate than the rest of
the OATT customers, but it gets the benefit of the entire system in lieu of paying the
embedded OATT rate. If PacifiCorp charges an incremental rate to a third party, it is
true that retail customers and other OATT customers do not have to absorb the costs of
those network upgrades that are the subject of the incremental rate.

But while this results in short-term benefits to retail customers, it results in
longer-term detriment. The incremental rate customer, by avoiding the OATT rate,
makes no contribution to the costs of the existing PacifiCorp system, which of course
supports the grant of transmission service to the incremental rate customer. In the case
of a 500 MW reservation, using an incremental rate deprives all other customers of an
extra 500 MW in the rate calculation, which would have otherwise had a downward
effect on the OATT rate paid by other customers. As to retail customers, the use of an
incremental rate for a new 500 MW customer would mean that there is no revenue
credit from that customer to increase third party contribution to the existing

transmission system, and as the new upgrades that are subject to the incremental rate
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depreciate, service for the incremental rate customer continues but the customer has no
obligation to pay the ongoing costs of the system, including any capital investment that
may occur during the duration of the incremental rate.

Is there another more fundamental reason PacifiCorp did not consider an
incremental rate for the 500 MW point-to-point customer?

Yes. As I discussed above, the network upgrades at issue in this proceeding simply
were not triggered by the system impact study conducted in response to the customer’s
request for service. PacifiCorp determined that Gateway South or its functional
transmission equivalent must be in place to grant the requested point-to-point
transmission service. These upgrades were, therefore, identified as contingent facilities
because they were already components of PacifiCorp’s long-term transmission plan.
As contingent facilities, they serve as an input to the interconnection study model and
become a prerequisite to granting the service.

Trying to charge third-party customers for the capital costs of projects that
PacifiCorp had already included in its long-term transmission plan would both
discourage efficient third-party usage of the system, which contributes to the costs of
existing and new facilities alike, and could leave PacifiCorp exposed to allegations that
we are discriminating against third party users by trying to foist onto them the costs of
facilities already planned pursuant to the Company’s FERC-jurisdictional long-term

planning process.
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V.

IT WOULD BE UNREASONABLE TO LIMIT THE COMMISSION’S
PRUDENCY REVIEW OF GATEWAY SOUTH TO 2019.

UAE argues that events which occurred after PacifiCorp included Gateway South
in the 2019 long-term transmission plan and an OASIS filing, like PacifiCorp’s
request for point-to-point transmission service from a 500 MW customer, should
not be considered in the Company’s evaluation of the economic benefits of
Gateway South.? Do you agree?
I do not. It would be unreasonable to freeze the Commission’s prudency review simply
based on the inclusion Gateway South in the Company’s 2019 long-term transmission
plan and other 2019 OASIS filings.
As an initial matter, can you generally discuss the Company’s development of
Gateway South?
Yes. By way of background, the Energy Gateway Transmission Expansion Plan is the
product of years of ongoing local and regional transmission planning efforts with
significant customer and stakeholder involvement. Since Energy Gateway’s initial
announcement in 2007, this series of projects has continued to be vetted through
multiple public transmission planning forums at the local, regional and Western
Interconnection level. In accordance with the local planning requirements in
PacifiCorp’s OATT, Attachment K, PacifiCorp has conducted numerous public
meetings on Energy Gateway and transmission planning in general.

As a result of these planning processes, among others, during late 2007 and

early 2008, PacifiCorp received in excess of 6,000 MW of requests for incremental

2 UAE Exhibit RR 1.0, at 15-16.
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transmission service across the Energy Gateway footprint. This supported the initial
need, at that time, for a double-circuit 500-kV line in the area.
Can you discuss the Company’s federal permitting efforts that were required for
Gateway South?
Yes. For something on the scale of Gateway South—a several hundred-mile-long line
that crosses three states—the federal permitting process alone took 10 years. This is
because the Company is required by permitting agencies to ensure enough preliminary
analyses and investigations are completed, prior to submission for certification, to
determine whether the requested configuration and routes are the best alternatives.
Focusing only on federal permitting efforts, the majority of Gateway South and
Segment D.1 in Wyoming will be sited on federal lands. The potential impacts of the
Gateway South and Segment D.1 on the surrounding environment and resources have
been evaluated as part of the permitting process required by the National
Environmental Policy Act (“NEPA”). In 2007, the Company submitted two separate
applications for the Gateway South and Segment D.l1 to the Bureau of Land
Management (“BLM”) and the United States Forest Service (“USFS”). For the
Segment D.1, the route was analyzed for impacts as an alternative under the
Environmental Impact Study (EIS) prepared for the Segment D.1. The draft EIS was
issued for a 90-day public comment period in July 2011 and the final EIS issued in
April 2013. The BLM and USFS issued their decisions for Segment D.1 in 2013. For
Gateway South, the route was analyzed for impacts as an alternative under the EIS for
Gateway South Project. The draft EIS was issued for a 90-day public comment period

in February 2014 and the final EIS issued in May 2016. For Gateway South, the BLM’s
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decision was issued in 2016, and the USFS’s decision in 2017. Throughout the NEPA
processes, the Company worked closely with stakeholders including state and federal
regulators, local government agencies, private landowners, environmental groups, and
elected officials to assess alternative routing.
Even though PacifiCorp began analyzing the need for Gateway South as early as
2008, and federal permitting alone took over a decade, UAE believes that it is
appropriate to freeze the Commission’s prudency review in 2019. Is that
reasonable?
No. Gateway South has been included in: (1) the Company’s long-term transmission
planning process since 2007; (2) the Northern Tier Transmission
Group/NorthernGrid’s Regional Transmission Plan since 2007; and (3) as I discussed
above regarding FERC reliability standards, the Company’s annual TPL-001-4 (and
now TPL-001-5) assessments of short- and long-term plans since at least 2014.

While it is understandable that UAE would like to limit prudency review to
2019, it would be arbitrary to do so based on UAE’s argument: 2019 is neither the first,
nor the last, occurrence where Gateway South was included in PacifiCorp’s long-term
transmission plan, Northern Tier Transmission Group/NorthernGrid’s Regional
Transmission Plan, nor PacifiCorp’s annual reliability assessments. That is especially
the case here, where, as stated in Company Witness Link’s rebuttal testimony, the
Company did not decide to move forward with Gateway South until 2022—after
receiving certificates of convenience and necessity in both Utah and Wyoming—well

after the isolated 2019 filings that UAE relies on.
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Do you have any other concerns with UAE’s recommended 2019 prudency review
time period?

Under UAE’s theory, this would mean that the moment the Company includes a
transmission resource in a long-term transmission plan or OASIS filing, then the
Company would have to freeze its economic analysis—regardless of if the Company
has decided to move forward with the specific transmission resource, and before the
Commission has had the opportunity to even review the resource in a Company IRP.
Adopting a framework like UAE’s would effectively end large-scale transmission
development, which cannot occur on UAE’s truncated timeline.

It would also prevent utilities from incorporating lessons-learned from these
planning studies. Relevant here, the initial Energy Gateway studies allowed PacifiCorp
to improve its ability to meet near-term customer needs of moderated load growth and
reliability concerns through a limited number of smaller-scale investments that
maximize efficient use of the current system. These lessons allowed PacifiCorp to
defer, to some degree, the need for larger capital investments like a second 500-kV line
from Aeolus — Clover as proposed in the initial plan.

Moreover, adopting an arbitrary cut-off would discourage utilities from
thoughtfully reassessing the timing of large-scale transmission line construction out of
fear that deferring the in-service date will jeopardize cost recovery. As discussed above,
PacifiCorp regularly reassessed the need for Gateway South and Segment D.1 and
deferred construction until the lines were economically beneficial for customers.

UAE’s approach would provide a strong economic incentive to construct projects
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before they are needed simply to avoid a potential disallowance if development efforts
take too long.

VI. GATEWAY SOUTH WHEELING REVENUES
Do you agree with Ms. Ramas suggested adjustment to include the wheeling
revenue in the test period associated with the 500 MW PTP transmission
service request?
No, I do not. The customer’s generator is not slated to reach commercial operation until
2028 at the earliest, and therefore power from that generator would not be transmitted
until that time. This could be construed to suggest that the Company would not be
providing the 500 MWs of point-to-point service until 2028 either. This is not true. The
Company must provide, and the transmission customer must take, the 500 MWs of
transmission service when Gateway South is operational. This is true even if the
customer’s generator is not in-service when its transmission service is ready.
PacifiCorp’s OATT is very clear that these two services are different and must be
requested and provided separately. As a result, the Company cannot make a
transmission service contract contingent upon a generator’s interconnection, nor can it
make a generator’s interconnection contingent upon a transmission service contract.
If the customers generator is not in-service, what happens with the PTP service
request?
The contract says that service will commence once the construction of the required
network upgrades is complete. The underlying study for that contract contains the
details of those network upgrade requirements, explaining that the Company’s ability

to begin providing point-to-point service on the customer’s requested start date of
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January 1, 2024, was based on the estimated timeline of Gateway South at the time
the study was performed. The study goes on to explain that any delays in construction
of the Gateway facilities beyond January 1, 2024, would result in a delay to the start
of the point-to-point agreement. Importantly, the study also explains that if the
customer is not prepared to begin taking service once Gateway South is operational,
the customer can request to extend commencement of service using the OATT
process.

The OATT would allow the customer to request a one-year extension for up to
five consecutive years, provided two requirements are met. First, the customer must
pay a one-month reservation fee. Second, there can be no other requests for
transmission service over that same transmission line. If there are competing requests
in the queue, then the customer must either begin taking service on the original start
date, including paying the full OATT rate each month, or forfeit its rights and
terminate its contract, allowing the lower-priority requests to take service over the
released MWs.

Are there lower priority transmission service requests in the queue?

Yes, there are multiple, lower-priority requests for transmission service on Gateway
South, some of which were submitted by the Company. As a result, if the 500 MW
point-to-point customer forfeits its rights, the Company will either maintain the
originally projected third-party revenue stream, or it will be able to use the 500 MWs
of transmission service to move resources to load. The point-to-point customer can
also simply terminate its contract rather than seeking an extension in the service

commencement date, in which case the result is the same because the released MWs
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724 go to the lower-priority requests in the queue. The released MWs would be assigned

725 to additional company network resources which would not increase wheeling
726 revenue.

727 Q. Is wheeling revenue trued up in the Company’s energy balancing account
728 (“EBA”)?

729 A. Yes. Company witness Shelley E. McCoy discusses how any differences between the

730 Company’s wheeling revenue forecast and actuals is included in the EBA in her rebuttal
731 testimony.

732 VII. CONCLUSION

733 Q. Does this conclude your rebuttal testimony?

734  A. Yes.
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Utah — 2019 IRP Ruling
Follow-on Gateway West w/o Gateway South Analysis

In response to the State of Utah’s Order on PacifiCorp’s 2019 IRP, PacifiCorp Transmission Planning
initiated a follow-on analysis of the NTTG — Economic Study Request (ESR) Gateway West 345 kV
alternative to the 500 kV Gateway West (Segment D) and Gateway South (Segment F) projects. The
NTTG ESR alternative analysis configuration evaluated two - 345 kV lines from Aeolus — to — Anticline —
to — Populus, and no new eastern Wyoming to central Utah transmission line (i.e., no Gateway South
[Aeolus — Clover]). For the PacifiCorp follow-on analysis, the NTTG ESR alternative configuration was
modified to include the 500 kV Gateway West — D.2 (Aeolus — Bridger/Anticline) project? plus one
additional 345 kV line between Aeolus and Anticline and two - 345 kV lines between Anticline and
Populus. Other 500 kV Energy Gateway Project transmission segments, including Gateway South -
Segment F (Aeolus — Clover) and Gateway West — Segment E (Populus — Hemingway), were not included
in the analysis.

Transmission Planning Technical Analysis

Steps that were followed during the analysis are summarized below.

e A system model that included PacifiCorp’s planned Energy Gateway 500 kV transmission plan
including (Gateway South) was utilized as the starting point for the alternate analysis. The study
used a WECC 2024 Heavy Summer base case that was modified to include 1882 MW of eastern
Wyoming wind generation from the PacifiCorp LGl queue, which was scheduled to the Utah —
Wasatch Front, to stress both the Aeolus South and Aeolus West transmission paths. This base
case included the Gateway West — Subsegment D.2 (Aeolus — Bridger/Anticline) project, the
Gateway South (Aeolus — Clover) project and the Gateway West — Subsegment D.1 (Windstar —
Shirley Basin) project plus other transmission system improvements (Aeolus — Freezeout 230 kV
#2 line and upgraded Bridger 345/230 kV autotransformers?) that are necessary to support
increased wind generation penetration in eastern Wyoming. No Gateway West (Segment E)
project facilities west of Populus were included in the base case.

e From the case above, two different sensitivity cases were developed (see Table 2 summary):
o Case 1: High Eastern Wyoming Wind

The initial base case was modified to create Sensitivity Case 1 by removing the Gateway
South (Aeolus — Clover) project and adding the Aeolus — Anticline - Populus 345 kV
transmission facilities illustrated in Figure 1 and defined on Table 1. Other Wyoming
transmission facilities (including the D.1 Project) to support increased wind penetration
in the eastern part of the state were left in the sensitivity case model. No redispatch of
eastern Wyoming generation below the 1882 MW of new generation was made to the
sensitivity case. Transmission path flows for Sensitivity Case 1 are noted on Table 3. For
this scenario, transmission paths exceed their WECC path ratings.

Once Scenario Case 1 was developed, a complete set of N-1 and N-2 outages in
Wyoming, southeast Idaho and northern Utah were performed and results are provided

1 The D.2 Project is currently under construction and is scheduled for completion 4Q2020.

2 Wyoming transmission system improvements to support higher wind generation penetration in the eastern part
of the state call for the Bridger 345 kV #1 and #3 (200 MVA, each) autotransformers will be replace by one — 700
MVA autotransformer. In early 2021, the Bridger 345 kV #2 (200 MVA) autotransformer will be replace by a 700
MVA autotransformer.
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in Table 4. Mitigation for thermal overloads and voltage violations identified are also
included in the table.

Case Notes:

1. Dave Johnston generation was assumed at full output and Jim Bridger
generation was at reduced levels

2. The new Wyoming Wind generation represents the generation added to the
base case for evaluating the Gateway South project performance in addition to
the existing Wind and the wind added following the completion of the Gateway
West — Subsegment D.2 project.

3. The new generation resources in Wyoming were dispatched in PacifiCorp LGl
gueue order to the Utah - Wasatch Front as done in the previous Gateway South
case.

4. The Bridger/Anticline West path includes the existing Jim Bridger West path
(three - 345 kV lines) and the two new 345 kV lines from Anticline — Populus.

5. The Aeolus West path included both the 500 kV line and the 345 kV line
between Aeolus and Anticline, along with the other 230 kV lines which are part
of the Aeolus West path.

6. Any transmission path with flows above their path rating or a transmission
configuration that has significantly changed from the time they went through
the WECC Three-Phase Path Rating Process will be required to repeat the 18-24
month path rating process.

Figure 1

Gateway — Facility Overview
Segments D.1, D.2,D.2.2, D.3 and D.3.2
Combination of 500 KV and 345 kV Configuration
NTTG Economic Study Option
Excluding Gateway South. Assumes Path C - Path
Rating Configuration
CMQ - 5/26/2020 (RV 2)
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Table 1

Gateway West (Segment D) - Facility Overview [NTTG Economic Study Anaysis]
Segment D.1(230kV), D.2500kV, D.2.2362.25kV, D.3 and D.3.2 345 kV. Gateway South Excluded
CMQ - 5/26/2020 (RV 2)

Note: No power flow, dynamic stability or fault duty analysis was performed in developing this list of facilities; therefore, reactive support identified (shunt and series)
and breaker/bus sizing will be modified when the overall design is better defined.

Gateway West - 230 kV Network Substation Facilities (excluding Aeolus)

Location Major Substation Equipment
D Bus Name Equip Facility Voltage Class Nominal # Rating Config Location
Voltage

LY Windstar PCB 245 kv 230 kv 1 3000A 1-1/2 Bus

:J Dave Johnston PCB (rebuild bay to 3000 Amp) 245 kV 230kV 2 3000 A 1-1/2 Bus

[9l Heward (near Difficulty) PCB (new substation - 3000 Amp) 245 kV 230kV 3 3000 A Ring Bus
T Shirley Basin (northern lines PCB 245 kV 230kV 1 4000 A 1-1/2 Bus

reterminated in adjacent bays)
3l Aeolus - See Next Section
[l Freezeout PCB (new 4000 Amp bay) 245 kv 230 kv 2 4000 A 1-1/2 Bus

Gateway West - Segment D.2 (In-Service), D.2.2, D.3 and D.3.2 Substation Facilities

Location Major Substation Equipment
ID Bus N Equi Facilit Volt: cl Nominal Ratil Confi Locati
us Name quip acility oltage Class Voltage ing onfig ocation
Aeolus PCB (two new 4000 Amp bays) 245 kv 230kV 4 4000 A 1-1/2 Bus
Modifications to the Aeolus RAS will PCB (new 345 KV yard) 362.25kV 345 kv 2 3000 A Ring Bus
be needed to increase the number of -
wind farms that possibly could be 1-PH, Transformer (FOA 65/Emergency) 362.25/245 kv 345/230kV | 3 533.3/597.3 MVA Single ® Bus to Bus
tripped. 3-PH, Shunt Capacitor w/PCB (2000 Amp) 362.25kV 345 kv 1 200 MVAr Three © Bus
3-PH, Shunt Capacitor w/PCB (2000 Amp) 550 kv 525 kv 2 200 MVAr Three © Bus
3-PH, Line Reactor w/PCB (2000 Amp) 362.25 kv 345kv 1 48 MVAr Three © AEO-ANT 345 Line
SC1-345 kV Series Comp Station Series Capacitor (2-segment, w/Bypass PCB) 362.25kV 345 kv 1 1800/2160 Amp  {39.19Q (36 Eq)| AEO-ANT 345 Line
SC2-500 kV Series Comp Station Series Capacitor (2-segment, w/Bypass PCB) 550 kV 525kV 1 2300/3105 Amp 39.25Q (36 Eq)| AEO-ANT500 Line
Anticline - PCB (new/expanded 345 kV yard) 362.25kV 345 kv 9 3000 A 1-1/2 Bus
3-PH, Line Reactor w/PCB (2000 Amp) 362.25 kv 345kv 1 48 MVAr Three © AEO-ANT 345 Line
3-PH, Shunt Capacitor w/PCB (2000 Amp) 550 kv 525 kv 2 200 MVAr Three © Bus
3-PH, Shunt Capacitor w/PCB (2000 Amp) 362.25kV 345 kv 1 200 MVAr Three & Bus
Phase Shifting Transformers (PST) 362.25/362.25 kv} 345/345kv | 2 | 533.3/597.3 MVA +40/-40Deg | Between Anticline
Three 345 kV Bus and
Bridger 345 kV Line
3-PH, Line Reactor w/PCB (2000 Amp) 362.25 kv 345kv 2 70 MVAr Three © ANT-POP 1 & 2 Lines
Jim Bridger Upgrade Bridger 345/230 kV #1 & #3 362.25/245kV | 345/230kV | 1 700/784 MVA Three © Bus to Bus
Jim Bridger RAS would need a transformers (ZU_U MVA, each)with a single
N (700 MVA) bank, including new/expanded 230
complete overhaul as there will be
e : kV yard
two new parallel linesin the Jim
Bridger/Anticline West cut planes. SSR Blocking Filters on Bridger SGU Neutrals 4 |Perthe GEEnergy-March 11, 2011 SSR Technical Report
nPopulus PCB (two new 345 kV Bays) 362.25 kv 345kv 4 3000A 1-1/2 Bus
3-PH, Line Reactor w/PCB (2000 Amp) 362.25 kv 345kv 2 70 MVAr Three © ANT-POP 1 & 2 Lines
Series Capacitor (3-segment, w/Bypass PCB) 362.25 kv 345 kv 2 1800/2160 Amp | 56.20 Q(36Eq) | ANT-POP 1& 2 Lines
3-PH, Shunt Capacitor w/PCB (2000 Amp) 362.25kV 345 kv 2 200 MVAr Three © Bus

o Case 2: Reduced Eastern Wyoming Wind

Sensitivity Case 2 was developed utilizing the Sensitivity Case 1 transmission
configuration; however, the new eastern Wyoming generation resources were
significantly reducing from 1882 MW down to 872 MW, in reverse PacifiCorp queue
order, until all transmission paths are near their path ratings and no thermal overloads
or voltage violations were evident during outage conditions.

In developing Scenario Case 2, a complete set of N-1 and N-2 outages in Wyoming,
southeast Idaho and northern Utah were performed and results are provided in Table 4.
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As there were no thermal overload or voltage violations noted for the outage studied,
no mitigation will be required.

Case Notes:

1. Indeveloping this sensitivity case, Path C3 transfers (2250 MW bi-directional
path rating) were very important to the analysis due to physical restrictions that
exist south of Populus, which will limit significant transmission improvements
between Populus — Ben Lomond — Terminal.

This analysis evaluated two different sensitivity cases that were developed based on the assumptions
noted in the Table 2:

Table 2 - Sensitivity Case Generation Dispatch Scenarios

Sensitivity | Transmission Configuration Generation Assumptions Path Flows
Case
Case 1l 2024 HS Base Case Eastern Wyoming new Path flows increased
Configuration, remove the generation: 1882 MW above path ratings.
- . . . . . .
;;gatewa SC?UT (Asol(;J; th This is the same generation Path Rating studies will
over) pro;e'c .an a € level that was modeled in be required (18-24
Aeolus — Anticline - Populus
o - the Gateway South (plus months).
345 kV transmission facilities
. e g Gateway West D.1 and D.2)
identified in Figure 1/Table 1. base case Thermal overload and
Other Wyoming transmission voltage violations were
facilities (including the D.1 evident at flow levels
Project) to support wind modeled. Mitigation
additions were left in the facilities are identified in
sensitivity case model. Table 4.
Case 2 Transmission configuraton Eastern Wyoming new Path flows within Path
Identical to Case 1. generation significantly Ratings.
reduced to: 872 MW No thermal overload or
voltage violations were
evident.

Study findings identified the generation dispatch and resulting path flows for the two sensitivity cases
are noted in Table 3, while general study findings, significant outage, facility overloads and mitigations
are summarized in Table 4.

3 path C (2250 MW path rating) transfers are limited by 345 kV lines south of Populus reaching an emergency
rating for the N-2 outages south of Populus, or an N-2 outage of the 103, 104, 105 — 138 kV lines causing the
remaining lines to reach an emergency rating.
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Table 3 — Generation Dispatch and Resulting Path Flows

Casel Case 2
New Eastern Wyoming Wind generation 1882 MW 872 MW
Aeolus West flows (2670 MW Limit?®) | 3465 MW
Bridger West Flows (2400 MW Limit) | 2246 MW 1952 MW
Bridger/Anticline West flows (4100 MW Limit?) | 4084.6 MW 3524 MW
Path C flows (2250 MW Limit®) | 2694 MW

Table 4 — General Study Findings, Significant Outages, Facility Overloads and Mitigation

with Aeolus RAS

e (Case 1: Overloads the Aeolus 500/230 kV
auto transformer
e (Case 2: No violations identified

500/230 kV auto
transformer.

Case 1l Case 2
Issues Observed Yes None
Mitigation Required Yes None
Outage (@ Overloaded Element) Mitigation Mitigation
Loss of D.2 500 kV line with Aeolus RAS e Increase the ampacity on | N/A
e C(Case 1: Overloads the D.2.2 345 kV series the ser.les. compensation
. to be similar to the 500
compensation and the conductor on the 345 )
. kV Line
kV line U triple bundl
e Case 2: No violations identified * >€ a triple bundle
conductor for the 345 kV
line (3x1272 ACSR
Bittern/ phase)
Loss of Aeolus 500/230 kV auto transformer e Install a second Aeolus N/A
with Aeolus RAS 345/230 kV auto
e Case 1: Overloads the Aeolus 345/230 kV transformer
auto transformer
e (Case 2: No violations identified
Loss of Aeolus 345/230 kV auto transformer e |Install a second Aeolus N/A

4 path Limit was established as part of the WECC Path Rating Process, assuming Gateway West — Segment D and
Gateway South — Segment F were in-service. The proposed change in transmission configuration may result in

flows exceeding the path limit.

5> Path C Path Limit was established as part of the WECC Path Rating Process, assuming Gateway West —Segment D
is in-service. Physical limitations south of Populus prevent additional transmission facilities to be added.
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Loss of Rock Springs — Firehole 230 kV line e Rebuild Raven — N/A
Westvaco — Blacks Fork
230 kV line
(approximately 10 miles)

e (Case 1: Overloads the Raven — Westvaco —
Blacks Fork 230 kV line

e Case 2: No violations identified

N-2 loss of the Wheelon — Treasureton # 1 and # | e Rebuild the 103, 104, 105 | N/A

2 lines 138 kV Lines between

Wheelon and

Treasureton. Rebuilding

of the three 138 kV lines

approximately 30 miles

each

e (Case 1: Overloads the Wheelon —
Treasureton # 3 138 kV Line
e (Case 2: No violations identified

Loss of Threemile Knoll — Goshen 345 kV Line e Rebuild Grace — Soda — N/A
Threemile Knoll 138 kV
Line. Approximately 17
miles of 138 kV line

e (Case 1: Overloads the Grace — Soda 345 kV
Line

e Case 2: No violations identified

N-2 loss of the Populus — Ben Lomond 345 kV e Reconductor the three N/A

lines 345 kV lines between

Populus — Terminal to

handle higher Path C

e (Case 1: Overloads the Populus — Terminal
345 kV line under light load and up to 97%

of Rate Cin heavy load case flows.
e Case 2: No violations identified
N-2 loss of the Populus — Ben Lomond 345 kV e Additional shunt devices | N/A
lines in the Ogden area.

e Case 1: Low voltages in the Ogden area
buses
e Case 2: No violations identified

Summary:

To integrate 1882 MW of additional wind generation in eastern Wyoming, without the Gateway South
project, significant transmission facilities would need to be added (see Table 4) in addition to those
identified in Figure 1/Table 1. The transmission mitigation identified in Table 4 is not viable due to
physical restrictions that currently exist south of Populus, which will limit significant transmission
improvements between Populus — Ben Lomond — Terminal. This physical restriction was previously
shared with NTTG (see NTTG 2018-2019 Draft Final Regional Transmission Plan, Appendix B).

By replacing the Gateway South Project with a 500 kV/345 kV hybrid transmission system between
Aeolus — Anticline — Populus, as identified in Figure 1/Table 1, eastern Wyoming wind generation
additions® will have to be significantly reduced from 1882 MW to 872 MW for all transmission paths to
be near their path ratings and for no thermal overload or voltage violations to be evident during outage
conditions.

6 Generation additions were modeled in LGl queue order. Analysis performed did not take into account existing
transmission rights or the TSR queue.
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To evaluate alternatives to PacifiCorp’s Wyoming transmission system master plan, Transmission
Planning initiated an analysis of transmission improvements, which would be required to support the
Large Generation Interconnection (LGI) queue projects, following the addition of the Energy Vision
2020? (EV2020) initiative transmission and generation projects. The alternative analysis evaluated the
addition of eastern Wyoming generation in LGl queue order and identified system improvements
necessary to interconnect, absent PacifiCorp’s transmission master plan. The analysis was performed
following an iterative process, where for each iteration an LGl queue project was added, contingencies
were run and voltage/thermal violations were identified, and transmission additions to mitigate the
violations were then identified and added to the case. This iterative process was repeated until the
Gateway South (Aeolus — Clover) Project was identified as being required to interconnect the generation
project. At that point, the analysis was suspended and the study findings were documented.

Analysis Assumptions:

In performing this analysis, the following study assumptions were made:
e The 2024 Heavy Summer (TPL) configuration Base Case was used for the analysis

e The Gateway West — Subsegment D.2 (Aeolus — Bridger/Anticline) Project and ancillary 230 kV
improvements were assumed to be in-service (4Q2020)

e EV2020 wind generation additions (Ekola Flats, TB Flats and Cedar Springs, totaling 1270 MW)
were assumed to be in-service (4Q2020)

e No PacifiCorp long-term transmission master plan facilities beyond the D.2 Project were
assumed in the model, e.g.,

o No Gateway South (Aeolus — Clover) Project, and
o No Gateway West Subsegment - D.1 (Windstar — Shirley Basin) Project, etc.

e Generation resources in eastern Wyoming were added in the following queue order:

o Q409 (320 MW), o Q789 (74.9 MW),

o Q713 (350 MW), o Q801 (80 MW),

o Q719 (280 MW), o Q802 (50 MW), and

o Q783 (30 MW), o Q807 (75.9 MW).

o Q784 (80 MW), The analysis was suspended after Q807.

o Q785 (100.5 MW),
e Facility outages were limited to the Wyoming area and Path C (southeast Idaho/northern Utah)

e The analysis focused on thermal/voltage violations that were evaluated per the reliability
performance requirements defined in NERC and WECC Planning Standards.

e Jim Bridger generation redispatch was limited? to 200 MW plus auxiliary load for each unit to
preserve ldaho Power’s 800 MW on the Bridger West transmission path.

! The EV2020 initiative that was announced by PacifiCorp on April 4, 2017 included repowering PacifiCorp’s existing
wind fleet in southeast Wyoming, adding three southeast Wyoming wind projects (Ekola Flats, TB Flats and Cedar
Springs, totaling 1270 MW) and adding the Gateway West — Subsegment D.2 (Aeolus-Bridger/Anticline) Project
and 230 kV network upgrades associated with interconnecting the three wind projects.

3 Previous D.2 Project and NTTG analysis assumed each Jim Bridger generation unit at 350 MW. The reduced
generation level at Jim Bridger (200 MW plus aux load on each unit) was used for this study and all future GWS
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e Eastern Wyoming generation addition were redispatched against Hunter/Huntington generation
in southern Utah.

Transmission Planning Technical Analysis

Steps that were followed during the analysis are summarized below.

e The 2024 Heavy Summer (TPL) configuration base case used for the analysis initially included the
Gateway South (Aeolus — Clover) Project, the Gateway West — Subsegment D.1 (Windstar —
Shirley Basin) Project and associated LGl queue projects (up to 1882 MW), which were are
necessary to load the Gateway South (GWS) transmission path to its 1700 MW rating. In
developing the sensitivity case used for this analysis, all future Energy Gateway facilities and
associated generation additions after the EV2020 Initiative in-service date (4Q2020) were
removed.

Case Notes:
1. All assumptions identified above were applied in the analysis.
2. Path C (Idaho to Utah) transfer capability was assumed to be 22503 MW.

e The analysis was performed following an iterative process, where for each iteration an LGl
gueue project was added (see assumptions), contingencies were run and voltage/thermal
violations were identified, and transmission additions to mitigate the violations were then
identified and added to the case.

e This iterative process was repeated until Gateway South (Aeolus — Clover) Project was identified
as being required to interconnect the generation project.

e At that point, the analysis was suspended and the study findings were documented.

The results of the analysis are summarized on in Attachment A. Additionally, major Transmission
facilities identified during the analysis between Aeolus — Bridger/Anticline — Populus are illustrated in
Figure 1.

Summary:

By replacing the Gateway South Project with 345 kV/230 kV alternative transmission improvements
between Aeolus — Anticline — Populus, as illustrated on Figure 1, eastern Wyoming wind generation
additions* would have to be significantly reduced from 1882 MW?® to 1441 MW. For this alternative

transfer capability assessment studies and will enable higher levels of eastern Wyoming wind generation to be
integrated.

3 Following that addition of Gateway West — Subsegment D.3 (Anticline — Populus) Project, Path C bi-directional
transfer capability will be 2250 MW. At this transfer level, Path C north to south transfers are limited by 345 kV lines
south of Populus reaching an emergency rating for the N-2 path outages, or an N-2 outage of the 103, 104, 105 —
138 kV lines causing the remaining lines to reach an emergency rating. Physical transmission corridor restrictions
near Willard Bay, Utah have created a “pinch point” that limits future 345 kV transmission expansion south of
Populus. This physical restriction was previously shared with the Northern Tier Transmission Group (see NTTG 2018-
2019 Draft Final Regional Transmission Plan, Appendix B).

4 Generation additions were modeled in LGl queue order.

5 Assumed Gateway South generation interconnection addition level based on serial LGl queue order.
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transmission configuration, transfers from Wyoming — (Idaho) — Utah would be reduced from 1700 MW
to 814 MW due to Path C (Idaho to Utah) transmission path limitations. During the analysis, some Path C
2250 MW transmission path restriction* specific to the underlying 138 kV system were ignored to
achieve a higher rating of 2414 MW from Idaho to Utah. Under the transfer level evaluated, all
transmission paths would be near their path ratings and no thermal/voltage violations would be evident
during facility outage conditions. Transmission facilities identified in Attachment A that would be
required to support generation additions and transfer level noted above are estimated to cost $1.539
billion to construct.

Assuming generation is added in LGl queue order, any generation added in eastern Wyoming after Q807
would require the addition of the Gateway South (Aeolus — Clover) Project to interconnect.

Figure 1: Alternative to Gateway South Overview

New Alternative to GWS Overview
Segments D.1, D.2, AEO-JB 230 kV #1 & #2, ANT-
POP 345 kV #1 & #2 (D.3,D.3.2)
Excludes Gateway South. Assumes Path C - Path
Rating 345 kV Configuration w/138 kV Rebuilds
CMQ—6/22/2020 (RV 1)
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Attachment A
Technical Study Results
Estimate
Magnitude Tool
Project | Interconnection Size (% of Rate Worksheet|
# Sub/line (MW) Outage Thermal Overload C) Mitigation Cost () Name
409 Freezeout 230 kV 320 Aeolus 500/230 kV auto tranformer [Platte - Latham 230 kV line 136 (1) Expand Jim Bridger 230 kV
sub OR Latham - Echo Springs line 127 Substation and convert the 230
Aeolus - Anticline 500 kV line Echo Springs - Bar X line 126 kV bus to a breaker and half
OR Bar X - Bitter Creek 230 kV line 125 scheme (new 230 kV yard)
Anticline 500/345 kV autotransformer (2) A new 230 kV #2 line with
OR bundled 1272 ACSR Bittern
Anticline - Bridger 345 kV line Bitter Creek - Point of Rocks 230 kV line 122 Conductor (2x1272) from Aeolus
- Jim Bridger (143 miles)
(3) Line reactors on the new 230
kV line due to the length of the
line
$221,970,178| Block 1
Aeolus - Freezeout 230 kV line Platte - Latham 230 kV Line 112 A new RAS that will drop the
Latham - Echo Springs 230 kV line 104 generation for the loss of the
Echo Springs - Bar X line 104 Aeolus - Freezeout 230 kV line
Bar X - Bitter Creek 230 kV line 103 $396,000 | Block 2
713 Yellowcake - 350 None (N-0) Amasa - Difficulty-Shirley Basin 230 kV 108 (1) Build a new substation at
Antelope Mine 230 Heward next to Difficulty
kV line (2) Rebuild Dave Johnston -
Amasa - Heward - Shirley Basin
230 kV line with a bundled 1272
ACSR bittern (2x1272) conductor
$83,374,923 | Block 3
None (N-0) Dave Johnston Unit 3 230/14.5 kV 107 100 MVAR shunt at Dave
autotransformer Johnston 230 kV substation $1,875,500 | Block 4
Amasa - Heward 230 kV line Casper - Spence 230 kV line 104 (1) Build a new 58 mile long
OR Windstar - Shirley Basin 230 kV
Heward - Shirley Basin 230 kV line line with a bundled 1272 ACSR
Bittern (2x1272) conductor
Laramie River - Ault 230 kV line Archer - Terry Ranch 230 kV line 112 $77,933,119| Block 5
Jim Birdger - Populus 345 kV #1 line [Jim Bridger - Threemile Knoll 345 kV line 107 (1) Expand Populus 345 kV and
OR Anticline 345 kV substation
Jim Bridger - Populus 345 kV #2 Line (2) Build a new 198 mile long
Anticline - Populus 345 kV #1
line with 50% series
compensation
Open ending of the Firehole - Palisades - West Vaco - Raven 230 kV line 104 (3) !ns.tall 1x200 MVAR shunt at
. . Anticline 345 kV bus
Mansface 230 kV line without a fault $339,980,201.00| Block 6
Jim Bridger 345/230 kV auto Jim Bridger 345/230 kV #1 autotransformer 110 Replace Jim Bridger 345/230 kv
tranformer # 2 #1 and # 3 transformer with a
Jim Bridger 345/230 kV #3 autotransformer 110 single larger 700 MVA
transformer. $7,315,000.00| Block 7
719 Freezeout 230 kV 280 Aeolus 500/230 kV auto tranformer [Non convergence (1) Add a new bay to the Jim
sub OR Low voltages at Aeolus 230 kV bus 0.97 PU_ [Bridger 230 kV breaker and half
Aeolus - Anticline 500 kV line substation
OR (2) A new 230 kV #3 line with
Anticline 500/345 kV autotransformer bundled 1272 ACSR Bittern
OR Conductor (2x1272) from Aeolus
Anticline - Bridger 345 kV line - Jim Bridger (143 miles)
(3) Line reactors on the new 230
kV line due to the length of the
line
(4) Add 2x100 MVAR shunt
capacitor bank at Aeolus 230 kV
bus
$199,761,178.00| Block 8
Aeolus - Freezeout 230 kV line Non convergence Ammend the Q0409 RAS that
will drop the Q0719 generation
for the loss of the Aeolus -
Freezeout 230 kV line
$297,000.00| Block 9
Jim Bridger 345/230 kV # 2 Jim Bridger 345/230 kV # 4 autotranformer 101 (1) Expand Jim Bridger 345 kV
autotransformer yard to add a third 345/230 kV
Jim Bridger 345/230 kV # 4 Jim Bridger 345/230 kV # 2 autotranformer 101 (700 MVA) autotransformer
autotransformer $7,538,300.00] Block 10

Continued next page...
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Attachment A
Technical Study Results (cont.)
Estimate
Magnitude Tool
Project | Interconnection Size (% of Rate Worksheet]
# Sub/line (MW) Outage Thermal Overload C) Mitigation Cost (S) Name
783 |Bar Nunn 115 kv 30 Entire Dave Johnston 230 kV bus  |Westhill - Stegall 230 kV line 101 Install a redundant bus
outage due to non-redundant bus differential relay at Dave
differential relay Johnston 230 kV bus. $396,000.00| Block 11
| 784 |Casper 230 kv 80 No Overloads or Voltage issues observed |N/A |
785 Casper 230 kV 100.5 Open ending of the Firehole - Raven - West Vaco - Blacks Fork 100 (1) Rebuild 10.3 miles of Raven -|
Mansface 230 kV line without a fault West Vaco Blacks Fork 230 kv
line with a bundled (2x1272)
ACSR Bittern conductor
(2) Replace the equipment at
Raven, West Vaco and
Blacksfork to meet the rating of
the rebuilt 230 kV transmission
fine $14,265,204.00| Block 12
Bridger - Threemile Knoll 345 kV line |Non-convergence (1) Install a 200 MVAR shunt
capacitor bank at Bridger 345 kV
bus. $3,646,500.00( Block 13
Loss of entire Treasureton 138 kV bus |Non-convergence (1) Install redundant line relays
due to non-redundant line relay on the 138 kV lines from
Treasureton $1,386,000.00| Block 14
789 |Riverton - 74.9 |Internal breaker fault at Riverton with |Low voltage at Riverton 34.5 kV bus 0.89 PU |Install a shunt a 4 MVAR shunt
Thermopolis 230 simultaneous loss of the line to on Riverton 34.5 kV bus.
kV line Q0789, two shunt caps at Riverton
(1H967) $858,000.00| Block 15
801 |[Bar Nunn 115 kV 80 Open ending of the Firehole - Rock Springs - Palisades - Raven 230 kV line 101 (1) Rebuild approximately 24.12
Mansface 230 kV line without a fault miles of RS-PD-RV 230 kV line
with a bundled (2
conductor/phase) 1272 ACSR
Bittern conductor.
(2) Upgrade the required
equipment at Rock Springs,
Palisades and Raven to meet
the line rating $31,044,032.00| Block 16
‘ 802 [Bar Nunn 115 kV ‘ 50 Anticline 500/345 kV auto tranformer |Low voltages at Bair oil 115 kV , Whiskey Peak ‘ 0.89 PU |[Install a 30 MVAR switched ‘ ‘ |
with RAS 115 kV buses shunt at Mustang 230 kV bus $1,452,000.00| Block 17
807 | Standpipe 230 kV 75.9 |Simultaneous Outage of Populus- Ben |Solution not met (Iteration Limit Exceeded) (1) Install a 200 MVAR switched
Lomond 345 kV #1 and # 2 lines shunt at Populus 345 KV
$3,646,500.00( Block 18
Simultaneous Outage of Treasureton -|Treasureton - Wheelon 138 kV # 3 line 101 (1) Rebuild 103, 104, 105 lines
Wheelon 138 kV # 1 and # 2 lines from Grace - Treasureton -
Wheelon 138 kV lines.
Approximately 164 miles of 138
kV line with a 1272 ACSR Bittern
conductor. $164,048,500.00| Block 19
Failure of the non-redundant line  |Grace - Soda 138 kV line 103 Install a redundant realy at
relay at Monument (Breaker 1H2 or |Emma Park - Upalco PS 138 kv line 101 Monument $198,000.00| Block 20
Open ending of the Firehole - Blacksfork - Monument 230 kV line 100 (1) Rebuild approximately 6.68
Mansface 230 kV line without a fault miles of Blacksfork - Monument
230 kV line with a bundled (2
conductor/phase) 1272 ACSR
Bittern conductor.
(2) Upgrade the required
equipment at Blacksfork and
Monument to meet the line
rating.
$8,990,171.00( Block 21
Jim Bridger - Threemile Knoll 345 kV |Solution not met (Iteration Limit Exceeded) Build a new 345 kV #2 line from
line Anticline - Populus with 50%
series compensation $327,529,668.00| Block 22
Aeolus 500/230 kV auto tranformer Solution not met (Iteration Limit Exceeded) Install a -125/+350 MVAR SVC
OR at Aeolus to control the voltage
Aeolus - Anticline 500 kV line at Aeolus for the loss of the D.2
OR line segments.
Anticline 500/345 kV autotransformer
OR
Anticline - Bridger 345 kV line
$41,250,000.00] Block 23
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