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General Corrections

References to “OATT” either removed or spelled out
Plan selected on efficiency (rather than cost-effective)
Appendices updated or created

Appendix references cleaned up

500 kV updated throughout
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Regional Planning Development

he Regional Transmission Plan is the result of the work performed as outlined in the study scope for
he NorthernGrid 2020-2021 regional transmission planning process. Regional Planning is required
Linder FERC Orders No. 890 and 1000 and was executed in accordance with each Enrolled Party’s Open
i\ccess Tariff (OATT) Attachment K — Regional Planning Process and NerthernGrid Planning Agreement.
Irhe production of a Regional Transmission Plan satisfies FERC Order 1000 requirements for each region
0 produce a plan. To develop the Plan, the NorthernGrid members established the Baseline Projects
Which were then evaluated for inclusion in the final Regional Transmission Plan. NerthernGrid used
teady state analysis to assess which projects could best meet system reliability performance
equirements and transmission needs for the NorthernGrid footprint in a 10-year future. Enrolled Parties
ubmitted updated Load and Resource infermation which was incorporated into the study effort. There
lvere no Material Adverse Impacts noted for any of the solutions considered.

NorthernGrid Qverview

The NorthernGrid is comprised of Avista (AVA), Bonneville Power Administration {BPA), Chelan PUD
(CHPD), Grant County PUD (GCPD), Idaho Power Company (IPC), Berkshire Hathaway Energy (BHE,
formerly Montana Alberta Tie Line, MATL), NorthWestern Energy (NWMT), PacifiCorp East and West
(PACE and PACW), Portland General Electric (PGE), Puget Sound Energy (PSE), Seattle City Light (SCL),
Snohomish PUD [SNPD), Tacoma Power (TPWR). The member Balancing Authority Areas are illustrated
in Figure 2 below.
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Regional Planning Development

The Regional Transmission Plan is the result of the work performed as outlined in the study scope for
the NorthernGrid 2020-2021 regional transmission planning process. Regional Planning is required
under FERC Orders No. 890 and 1000 and was executed in accordance with each Enrolled Party’s Open
Access Tariff (OATT) Attachment K — Regional Planning Process and NorthernGrid Planning Agreement.
The production of a Regional Transmission Plan satisfies FERC Order 1000 requirements for each region
to produce a plan. To develop the Plan, the NorthernGrid members established the Baseline Projects
which were then evaluated for inclusion in the final Regional Transmission Plan. NorthernGrid used
steady state analysis to assess which projects could best meet system reliability performance
reguirements and transmission needs for the NorthernGrid footprint in a 10-year future. Enrolled Parties
submitted updated Load and Resource information which was incorporated into the study effort. There

were no Material Adverse Impacts noted for any of the splutions considered

The regional planning process is designed to be a "bottom up” appreach in that it begins with a
compilation of the Members’ local area plans which allows the planning emphasis to shift from the local
to the regional footprint. The Transmission Providers, in conjunction with participation from

stakeholders, public service commissioners, and interested parties have developed local area plans that
meet the regulatory requirements for their respective areas. The projects that have been identified in
the local area Elanninﬁ process are assu med to be in service for the regional Elanm‘ng effort.

This regional planning process is intended to focus on those projects that are of “regional significance™.
“Regional significance” is not a defined term in either the Members Planning Agreement or the OATT;
rather, it is used to describe those projects whose presence, or lack thereof, would influence the overall

A 4

About the process

reliability of the NorthernGrid footprint. A local project may improve the ability to serve native load or
decrease the number of unplanned outages for a specified subsystem but typically is not going to
influence larger transmission paths. A project that is more regional in nature may both increase the
ability to serve native load as well as influence a larger transmission path.

NorthernGrid Overview

The NorthernGrid is composed of Avista (AVA), Bonneville Power Administration (BPA), Chelan PUD
(CHPD), Grant County PUD (GCPD), Idaho Power Company (IPC), BHE U.S. Transmission as the owner of
the Montana Alberta Tie Line (MATL), NorthWestern Energy (NWMT), PacifiCorp East and West (PACE
and PACW), Portland General Electric (PGE), Puget Sound Energy (PSE), Seattle City Light (SCL),
Snohomish PUD (SNPD), Tacoma Power (TPWR). The member Balancing Authority Areas are illustrated
in Figure 2 below.
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Figure 2: NerthernGrid footprint

Figure 2 shows the NorthernGrid footprint. For the purposes of the regional transmission plan data
analysis and study case development, the NorthernGrid MPC divided the study area into the Pacific
Northwest (NG-PNW) and Intermountain states (NG-IM) areas as shown by the brown line in Figure 2
above.

Study Process

Study Scope

The objective of the transmission planning study is to produce the NorthernGrid Regional Transmission
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Figure 2: NorthernGrid footprint

Figure 2 shows the NerthernGrid footprint. For the purposes of the regional transmission plan data
analysis and study case development, the NorthernGrid MPC divided the study area into the Pacific
Northwest (NG-PNW) and Intermountain states (NG-IM) areas as shown by the brown line in Figure 2
above. The NorthernGrid footprint is a large, geographically diverse region that combines the needs of
‘two previously separate regions. Some portions of the region may experience peak loading in the
summer whereas other portions may experience peak loading in the winter. The Study Scope was
developed to incorporate the ability to keep the region separated, should the results indicate that a
separation is indeed useful. During the analysis, it was found that the separation of the NorthernGrid
footprint was not needed. The brown line has been kept in this figure to help maintain consistency with
the Study Scope and will not be specifically referenced hereafter.

Introduces language to
explain geographic
boundary
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New Section: Planning
Development

200 Planning Development
201  Theintent of FERC 1000 is to improve the regional planning process and identify opportunities for any
202 transmission developer, incumbent or non-incumbent, to coordinate and develop solutions that are
203 both beneficial to the developer as well as the region to which that developer interconnects. Given
204  proper coordination and communication, only the necessary facilities would get identified, and those
205  facilities become the RTP. The RTP is not a construction plan and the Members have no obligation to
206  build the facilities identified in the RTP.
207  Afew notables about the planning process: amongst other things, transmission needs are driven by
208  reliability and by integrated resource planning. Reliability planning is driven by North American
209 Reliability Council (NERC) criteria which provides utilities with a consistent methodology to identify
210  facilities needed to support reliability. Integrated resource planning is driven by the market and
211 resources are identified by the specific utility that is looking to build future generation. The member
212 utilities combine the transmission needs driven by reliability with the transmission needs driven by the
pe- 8
% Northerncrld Draft 2020- 2021 Regional Transmission Plan
213 market to develop their overall transmission needs in the form of the Loads and Resources data
214 submittal to the Western Electric Coordinating Council (WECC); that data gets consolidated and is the
215 basis for building base cases. Member utilities are also tasked with ensuring that all public policies are
216  reflected in their transmission needs. Public policies that initiate at the beginning of a planning cycle or
217 make a shift during the planning cycle may not necessarily get reflected in the regional planning process.
218 Member utilities need to decide how they are going to implement the changes to the transmission
219 system that will result from a change to public policy and those decisions take some time to make.
220  Similarly, not all generation or transmission projects driven by public policy changes can be reflected in a
221 long-term planning study. While this RTP may not reflect the changes driven by public policy in this
222 cycle, the process is such that there is the opportunity for those changes to get captured in the next
223 planning cycle.
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Improving the ADS: new language
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127  Loads and Resources

P

128 Members submitted Loads and Resources data along with their current transmission plans in the first
129  quarter; this data was consolidated and used to develop the Study Scope. The needs of the

130  NorthernGrid footprint were identified through these submittals. No Loads and Resources data updates
131  were submitted in the fifth quarter. All loads and resources characteristics are captured in the Study
132  Scope which is available in Appendix B: Study Scope.

248  Base Case Development

249  The WECC 2030 Anchor Data Set (ADS) seed case was used as the starting point to produce the base
250  cases used in the reliability analysis. The Anchor Data Set seed case was put through a production cost
251  modeling effort to identify the stressed conditions of interest for the NorthernGrid footprint from 8760

0 <2 &
(’%

133 Base Case Development 252 potential hourly conditions. These operating conditions were created through modeling the economic
Ea) 253  dispatch of the resources combined with the expected loading conditions for the time of year and for
134  The WECC 2030 Anchor Data Set seed case was used as the starting point to produce the base cases 254  each of the 8760 hours in a year. These models account for seasonal variations in load and resource
135 used in the reliability analysis. The Anchor Data Set seed case was put through a production cost 255  availability. For example, base cases representing spring conditions will reflect more availability of
136  modeling effort to identify the stress conditions of interest for the NorthernGrid footprint from 8760 256  hydro generation than do the base cases that represent fall conditions. The NerthemGrid Planning
137  potential hourly conditions. These operating conditions were created through modeling the economic 257  Committee discussed the conditions of interest and ultimately selected eight hours to model and study
138  dispatch of the resources combined with the expected loading conditions for the time of year and 258  the regional transmission system. These eight hours were selected to represent known or expected
139  creating base cases for each of the 8760 hours in a year. These models account for seasonal variations 259  operating conditions for the NorthernGrid footprint and are identified in Table 1. Members reviewed
140  inload and resource availability. For example, base cases representing a spring condition will reflect 260 hese casecand nrovided addition ping.and adiustments as annmonriate for each scenarin
141 more avalla!mllty of _hydra genferatlor? " cases_t_hat rep_resent afall l:oer|t|on. The 261| Inthe process of developing and selecting the stressed dispatch conditions, it was found that there are
142 NorthernGrid Planning Committee discussed the stress conditions of interest and ultimately selected @ 262|  opportunities for improving the ADS. NorthernGrid worked closely with WECC to provide a list of topics

143  eight hours to model and study the regional transmission system. These eight hours, representing eight

) . . L 263| where the ADS could be improved and WECC is actively working through those issues. A simple example
144 dispatch system conditions, were selected to represent known or expected operating conditions for the

ML 264 f where the ADS could be i d is in th ther data that is bei d: the data is based
145 NorthernGrid footprint and are identified in Table 1. Members reviewed these cases and provided Tt orwhere the could be Improve _IS n the weathertg at 15 being use_ © data '_S as.e on
. ) _ ) ) 4 4 265| years-old data and does not necessarily reflect current weather data. All topics are provided in
146  additional tuning and adjustments as appropriate for each scenario. — — — -
266| AppendixH:  Complete list of all ADS opportunities supplied to WECC.
147 The hours were selected for known or expected “stresses” on the NorthernGrid footprint. The O 267
148 NorthernGrid footprint spans a wide geographic area; because of this, heavy conditions for both N - X A . N .
. . a L . 268  NorthernGrid footprint spans a wide geographic area; because of this, heavy conditions for both
149 summer and winter were selected. There is enough proposed wind generation in Wyoming to have a ’ ) ) . T A
- ., . . B ] (+] 269  summer and winter were selected. There is enough propesed wind generation in Wyoming to have a
150 potential impact on the reliability of the NorthernGrid footprint; because of this, an hour representing o o : _ . .
) ) . . . 270 potential impact on the reliability of the NorthernGrid footprint; because of this, an hour representing
151  high output from Wyoming wind resources was selected. Needs were also identified across southern . - . . -
) 271 high output from Wyoming wind resources was selected. Needs were also identified across southern
152  Idaho, so a high Idaho to Northwest (west to east) case and Borah West (east to west) case were |
- B B - ] . 272 Idaho, so a high Idaho to Nerthwest (west to east) case and Borah West (east to west) case were
153 developed. The NorthernGrid Planning Committee voted on, and approved, the study hours identified in R ) - i i .
273 developed. The NorthernGrid Planning Committee voted on, and approved, the study hours identified in
154 274
155 275
156 276
157 277
158 278 Table 1.
159 279
5] 280
281
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169  Contingencies and Criteria

Draft

170  Contingency analysis is the modeling of systematically removing specified pieces of equipment from
171 service and measuring the resulting impact to the transmission system. Thermal overloads occur when
172 the electrons flowing through a piece of equipment exceed the capability of the equipment which

173 causes heat to build up; excess heat occurs which can then damage the equipment. Typically, a thermal
174 overload results from the loss of a transmissien line or transformer, not necessarily frem the loss of
175  voltage control elements such as capacitor or reactor banks. Voltage excursions occur when the

176  reactive support of the transmission system changes, as can happen during the loss of a piece of

177  equipment. Voltage excursions can be high or low, either of which causes undue stress on the

178  equipment experiencing the excursion. Due to the interplay of all the pieces of equipment in a

179  transmission system, the loss of any piece of equipment has the potential to cause a voltage excursion
180  on the transmission system.

181 NorthernGrid Members submitted regionally significant contingencies used in the analysis for the

182  development of the Plan. Contingencies on major WECC Paths relevant to the NorthernGrid footprint as
183  well as contingencies on pieces of equipment in the 200 kV and above voltage classes were the primary
184  focus. These regionally significant contingencies were selected for their criticality to the NorthernGrid
185  footprint. The contingencies were categorized using Table 1 from NERC TPL-001-4. The post-

186  contingency system analysis was performed using applicable NERC and WECC criteria while accounting
187  for any member provided thermal or voltage criteria.

188  The NorthernGrid footprint as well as neighbering regions were monitored during the contingency

189  analysis to determine if any negative impacts occur to the reliability of the transmission system due to
190  the introduction of the regional projects. If negative impacts to the transmission system of neighboring
191 regions could not be mitigated through operational changes for any regional combination, coerdination
192  would have to occur to identify the appropriate mitigation and the costs of that mitigation would be
193  added to the cost of the regional project. No negative contingency results were observed in the

194 neighboring regions and as such no Material Adverse Impacts were identified for any of the

195  combinations considered.

196  Selection of Projects

197  The objective of the regional transmission analysis is to identify a set of transmission projects that cost-
198  effectively meets the transmission service and reliability needs of the NorthernGrid footprint ten years
199  in the future. To accomplish this goal, NorthernGrid started with base cases that include member

200  planned future regional projects modeled as “in-service”, as displayed below in Figure 4. Collectively,
201  these regional projects comprise the Baseline Member Projects, or the “BLMP”. Sensitivity cases based
202 on combinations of various regional project components being systematically removed from the BLMP
203  cases created a set of Regional Combination cases to test against the performance of the BLMP cases.
204  While the BLMP includes the highest number of regional projects, the analysis will evaluate whether a

| of Contingencies and
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Contingencies and Criteria

Contingency analysis is the modeling of systematically removing specified pieces of equipment from
service and measuring the resulting impact to the transmission system.

Thermal overloads occur when the electrons flowing through a piece of equipment exceed the capability
of the equipment which causes heat to build up; excess heat occurs which can then damage the
equipment. Typically, a thermal overload results from the loss of a transmission line or transformer, not
necessarily from the loss of voltage control elements such as capacitor or reactor banks. Operationally,
there are multiple ways to mitigate thermal excursions. For example, remedial action schemes are
designed to respond to specific events on the transmission system to help preserve reliability and load
service; these actions are programmed and the outcomes to the transmission are expected. Generators
may be programmed to reduce their output in response to specific changes on the transmission system.
These operational mitigation actions decrease the loading on the overloaded equipment by either
reducing the number of electrons altogether or redirecting the electrons to pieces of equipment with
larger capabilities. In instances where no pre-planned responses are in place, the transmission system is
protected through standard protection devices including relays and breakers. As an example, the pieces
of equipment experiencing the thermal overload would be disengaged from service through the actions
of the relays and breakers and subsequently, changes the transmission topology naturally occur. This
change in topology redirects the electrons which may or may not lead to further thermal excursions on
the transmission system. Changes in transmission topology increase the need for Operator intervention
and action as the transmission system is in a new state.

Woltage excursions occur when the reactive support of the transmission system changes, as can happen
during the loss of a piece of equipment. Voltage excursions can be high or low, either of which causes
undue stress on the equipment experiencing the excursion. Due to the interplay of all the pieces of
equipment in a transmission system, the loss of any piece of equipment has the potential to cause a
voltage excursion on the transmission system. Voltage excursions can be mitigated automatically
through switching sch on itor and/or reactor banks. These switching sequences do not add
further stress or burden to the transmission system as they reduce the reactive need on the
transmission system.

NorthernGrid Members submitted regionally significant contingencies used in the analysis for the
development of the Plan. Contingencies on major WECC Paths relevant to the NorthernGrid footprint as
well as contingencies on pieces of equipment in the 200 kV and above voltage classes were the primary
focus. These regienally significant contingencies were selected for their criticality to the NorthernGrid

orthernCrid



Selection of Projects
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205  subset of the BLMP may cost-effectively meet the needs of the NorthernGrid footprint while
206 maintaining system reliability.

Boardman 525 kv

Hemingueay 575 kv

L T ———

Fopubus 525 kW
Agalus 525 K

Cedar Hill 525 kv
Bridger/Anticling 525 kv

Fobinzon 52
Townsend 525 k¥ HarborTn 230 kv

GTF 230 kY Clover 525 kv

Harry Allen 525 kY

Broacview 525 K Ik 525 W

Crystal
MearMarket place
Eldarade

207 525 kW
208 Figure 4: BLMP Example

209 Table 2: Table to demonstrate BLMP
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211  Figure 4 and Table 2 provide a visual demonstration of the BLMP. None of the interregional or non-
212 incumbent projects are selected in the BLMP. This figure is not demonstrative of the entire set of
213 upgrades associated with any main portion of the regional combinations, rather it is intended to help
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BLMP

HarborTn 230 kv

Simplified

Table

351
352

Great Falls 230 kv

Big Ecidy 500 kv

Bogpiman/longhom 500 kv TownSend 500KV BroadView 00KV
Hemingway 500 kv
amelope Goshen
345 ky M5 kY

Borah 500 kv

Enlarged
graphic

Populus 500 kv Aeolus 500 kY

Cedar Hill 500 kv

Aridger/anticline 500 kv

K

Robinson

Harry Allen 500 kv

Crystal
Mead/Marketplace
Eldorado
00KV

Figure 4: BLMP Example, “stick figure” representation
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354 Figure 5: NorthernGrid geographical overlay with all Regional, interregional, and Non-incumbent Regional projects displayed

355 Figure 4 and Figure 5 provide a visual demonstration of all of the projects that have been submitted for

356  consideration in the Regional Transmission Plan. In the top left-hand corner of Figure 4, a table is

357 displayed to show which projects are included in the BLMP. The blue “stick figure” diagram on the left is

358  the visual representation of the projects and each segment has a corresponding geographically aligned
I N EW Ia ngu age I 359  element depicted on Figure 5. This figure is not demonstrative of the entire set of upgrades associated

360  with any main portion of the regional combinations, rather it is intended to help the reader understand
361 in general the topology of interest. Boardman 500 kV is listed as the terminating point of the Boardman
362  to Hemingway project to help preserve continuity with the naming convention; in actuality, the project
363  terminates at Longhorn. Visual Aides for all the combinations can be found in Appendix E.

364  After the contingencies were run, the raw counts of violations were ranked using weighting criteria
365 developed by the NorthernGrid Member Planning Committee. The rankings give less weight to those
366 contingency categories that either have system adjustments available, can be addressed locallv —such

NorthernCrid
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interconnecting with the AC grid at Big Eddy and Harborton substation. There is no proposed generation
resource associated with the transmission line.

Loco Falls Greenline

Absaroka is proposing a merchant transmission project connecting Great Falls 230 kV substation to the
Colstrip 500 kV Transmission System. The project consists of two 230 kV transmission circuits and a new
Loco Mountain Substation with 230 to 500 kV transformation. There are no proposed generation

Analysis Results

Once the base cases were created to reflect the topology and loading conditions of interest, they were
run through contingency analysis. When running contingency analyses, both the cause of the
contingency and the impact of the contingency are vital to ascertaining the reliability of the transmission
system. The cause and the impact are considered in conjunction with the voltage class of the
equipment. In general, losses of higher voltage equipment have more of an impact on the transmission
system than do the losses of lower voltage equipment. Altogether, the ranking factor for each of the
three categories: voltage class, cause of the contingency, impact of the contingency was multiplied to
produce an overall Ranking, an example is provided in Appendix C: Rankings.

332

Base Cases
Ranked Contingency Results for BLMP base cases
00
800

700

enn

0 <2

o7

Results: re-write of entire section

Draft Final

a60 Analysis Results
461 Once the base cases were created to reflect theiopology and loading conditions of interest, they were
462 run through contingency analysis. When runnin?cantingency analyses, both the type of the
463 contingency and the impact of the contingency are vital to ascertaining the reliability of the transmission
464 system. The type and the impact of the contingency are considered in conjunction with the voltage class
465 of the equipment. In general, losses of higher voltage equipment have more of an impact on the
466  transmission system than do the losses of lower voltage equipment. From a NerthernGrid perspective,
467 the contingencies that result in the loss of large amounts of load or the inability to honor transmission
468 arrangements are those that are regionally significant and warrant further scrutiny.
469 Initially, the results were compiled and the total number of vielations from each contingency summed
470  together, regardless of the voltage level of the piece of equipment lost, the voltage of the piece of
471 equipment impacted, or the extremity of the event. Appendix C: Rankings shows a figure of the
472 unranked results of the contingency analysis.
473 To help identify regionally significant contingencies, each contingency result was multiplied by ranking
474 factors: voltage class, type of the contingency, and|impact of the contingency, to produce an overall
475 Ranking for that contingency. The larger the resulting ranking, the more regionally significant the
476 contingency. Voltage class refers to the kV rating of the equipment: the larger the rating, the larger the
477 ranking factor. Type of the contingency refers to the NERC TPL-001-4 criteria which is the guiding
478 document used to classify all contingencies analyzed. The contingencies in NERC TPL-001-4 contain
479 scenarios that range from outages of single pieces of equipment to severe faults that impact multiple
480 pieces of equipment. It is quite common for a transmission system to have a single piece of equipment
481 out of service, either planned or unplanned, and it is less commen for a transmission system to
482 experience fault events that result in the loss of multiple pieces of equipment. Because of this, single
483 outage contingencies were given a larger ranking factor than severe contingencies. The impactof a
484 contingency refers to what happens to the transmission system when a contingency occurs.
485 Contingencies that caused minor violations were given a smaller ranking factor than those that led to
486 major vielations. From a NorthernGrid perspective, a minor violation is one that can be readily
487 mitigated operationally with no anticipated damage to equipment. A major violation may cause
488 cascading outages or equipment damage. Each contingency from each base case was ranked per the
489 ranking factors; all contingency results displayed in this report are ranked contingency results. Ranked
490 contingency results have no known unit. An example calculation of ranking a contingency as well as a
491  comparison of the ranked versus the un-ranked results is provided in Appendix C: Rankings.

— T
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Figure 8 Aonked contingency results for the eight BLMP base coses

Figure & displays the ranked contingency violations for the eight base cases developed to represent the
different stress conditions of interest.  All eight base cases are derived from the BLMP and their only
differences stem from the varying load and resource combinations that resulted from the production
cost madel analysis. Thermal excursions identify the portions of the system that may need
infrastructure improvement to support the movement of electrons whereas voltage changes identify the
portions of the transmission system that may need reactive equipment to support the overall voltage.
By emphasizing the change in volts, either high or low, the analysis effort is well situated to identify
those contingencies that led to changes in the transmission system and to put less emphasis on voltage
excursions that may be present in the BLMP due to the initial conditions of the case selected through
the PCM process.

A few observations about the results from the BLMP analysis:

1. It makes sense that there are fewer thermal excursions in the winter case than the rest of the
loading conditions. Many entities allow for extra loading on transmission elements in the winter
due to the cooling effect of the lower temperatures associated with winter conditions. The
cooling effect of the temperature allows for an increase of electrons to transfer without
damaging equipment.

2. Nerthbound flows on the COI resulted in the fewest violations for these 8 cases.

3. The Summer Peak operating condition resulted in a large number of thermal overloads.

The projects in the BLMP hawe been identified to resolve the reliability concerns and meet the
transmission obligations of the entities on an individual level and do not necessarily resolve all the
potential operating conditions or stressed conditions that may occur in the larger NorthernGrid

footprint.
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Regional Combinations

i17  Regional Combinations

il8  After the initial analysis was performed on the BLMP, the contingency analysis was then extended to
i19 looking into different subsets of the BLMP. The Technical Subcommittee of the Member Planning
i20 Committee convened to determine the subsets, or regional combinations, of the BLMP to analyze.
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Boardman 500 kv

Hemingway 500 kV
{03, 04, 05}
idpoint 500 kv

Borah 500 kV

{03, D4} 05}

Populus 500 kW

03, 04, 05} Aeolus 500,230 kv

Cedar Hill 500 kv {03, 04}

BridgerfAnticline SO0 KV {03, 04, 05}

Robinson 500 kv Claver 230 kV

Figure 11: Regional combingtions {03, 04, 05}

In all regional combinations of interest, the upgrade from Bridger/Anticline to Aeclus will not be
specifically mentioned as construction is already complete.

As can be seen in Figure 11, there are multiple subsets of the BLMP that perform similiarly to the ELMP,
and further considerations are warranted. The following section provides more discussion and
introduces some of the merits and demerits of each of these five regional combinations.

Regional combination {03} is a new line that connects Hemingway to Populus via Cedar Hill. Regional
combination {03} increases the west-bound capacity from Populus to Hemingway because it adds a new,
independent path for electrons to flow. Regional combination {03} also mitigates the limiting
contingency; currently, the limiting contingency for megawatts flowing between Populus and
Hemingway is a loss on the Hemingway-Midpoint-Borah-Populus line.

Regional combination {04} takes regional combination {03} and adds in the Midpoint to Cedar Hill
segment. The Midpoint to Cedar Hill segment does not fundamentally improve the reliability results
over regional combniation {03} as can be seen in the results in Figure 11. The change in reliability results
from regional combinations {03} to {04} does not warrant the cost incurred to construct Midpoint to
Cedar Hill in this analysis; therefore, regional combination {04} will be remowved from further scrutiny.

Regional combination {05} rebuilds existing fadilities and does not create a new path for electrons to
flow. the loss of any of the line segments: Hemingway to Midpoint, Midpoint to Borah, Borah to
Populus, could lead to the reduction of west-bound schedules; regional combination {05} does not
ameliorate this situation. Regional combination {05}, however, re-builds existing faciliites and the

New graphic to help illustrate
the main “contenders”

New language to discuss the
pros and cons of the main
contenders
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The interregional projects that have been submitted to the NorthernGrid region for consideration in the
2020-2021 regional transmission process are designed to take the output from renewable generation
and deliver it to a load in a neighboring region.

Three interregional and two non-incumbent regional projects were incorporated and analyzed to
determine if either alone or in conjunction with the leading regional combinations, they would create a
more cost-effective or efficient NorthernGrid transmission system.

The first stage of the analysis was designed to ascertain if the interregional or non-incumbent regional
project would meet the needs of the NorthernGrid region alone, without the presence of the other
planned projects. The second stage of the interregionzl and non-incumbent regional analysis was to
determine if there was any benefit in adding the interregional or non-incumbent regional project to
subsets of the BLMP. The third phase of the interregional and non-incumbent regional analysis allowed
for increased flows on the interregional or non-incumbent projects and the opportunity to determine if
the interregional or non-incumbent project with megawatts flowing on them was better for the
MNorthernGrid footprint than just the projects alone.

Figure 13 below shows the ranked contingency results for the first stage of the interregional and non-
incumbent regional analysis. Each interregional or non-incumbent regional project was first modeled
alone with no regional upgrades.

Ranked contingency violations of Interregional and Non-Incumbent Regional projects

WIP h 1
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. Tranuat
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Figure 13: Each interregional or non-incumbent regional project with no regional upgrades

Each interregional or non-incumbent regional project alone results in significantly more ranked
contingency violations than the BLMP.

The second stage of the analysis explored the interaction of the interregional and non-incumbent
projects with various regional projects.
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