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1: Background & Scope of Study

This electric transmission study was conducted by Northern States Power Company, a Minnesota
corporation (“NSPM” or “Xcel Energy”), and addresses the devel opment of transmission outlet
capacity for additional electric generation. The generation pattern assumed for the purpose of
this study is based on Midwest Independent Transmissions System Operator (“MISO”) queue
data relating to interconnection requests outside of the “Buffalo Ridge Ared’, primarily in the
western and southeastern portion of Minnesota. The study effort concentrated on developing and
evaluating smaller scale (115-161 kV) transmission options that could:

provide several hundred megawatts (“MW) of incremental generation outlet capacity
be implemented by the 2010 timeframe; and
integrate well with the proposed CapX 2020 Group 1 projects®

The existing transmission system and several transmission system improvement options were
evaluated to identify the steady-state (thermal and voltage) limitations that would be successively
encountered if additional increments of generation capacity were installed in the southeastern

and western portions of Minnesota, subject to the following principal assumptions:

atotal of 1175 MW of generation (nameplate rating) has already been installed in the
Buffalo Ridge area prior to the period of interest;

1175 MW of generation has been integrated into the power system by construction of
the Buffalo Ridge Incremental Generation Outlet (“BRIGQO”) transmission facilities:
-- Fenton-Nobles 115 kV #2

-- Lake Yankton-Southeast Marshall 115 kV #1

-- Nobles 345/115 kV transformer #2

-- Yankee-Brookings County 115 kV #2

-- Brookings County 345/115 kV transformer #2

-- related 161, 115 & 69 kV line reconductors & rebuilds

-- related substation upgrades

it is desired to identify the limiters that would be incrementally encountered with
additional wind generation;

under both system intact and first-contingency (N-1) conditions, facility loadings and
bus voltage levels will be maintained within applicable established performance
criteria, for both peak and off-peak load conditions, without resorting to tripping of
generation or curtailment of deliveriesto load;

! The CapX 2020 Group 1 projectsinclude four projects: 1) Bemidji — Grand Rapids 230 kV line; 2) Twin

Cities-Fargo Project; (3) Twin Cities-Brookings County 345 kV Project and (4) Twin Cities-La Crosse 345 kV
Project. Certificate of need applications are pending for all four projectsin two separate dockets. The Bemidji —
Grand Rapids 230 kV Project is pending in Docket No. E017, EO15, ET -6/CN-07-1222. The other three projects are
pending in Docket No. EO02/CN-06-1115.
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all new generation located in southeastern and western Minnesota will have dynamic
and steady-state reactive power control characteristics (power factor controllablein
range of .90 lead to .90 lag) in conformance with the 1999-vintage NSP reactive
power/voltage control standard; and

Present Midwest Reliability Organization (“MRO”) and MISO standards and policies
will continue to apply with respect to constrained interface impacts, non-degradation
of existing transfer capabilities, and generation accreditation procedures.

This Study’ s analysis also does not address mitigation of all remote interface impacts. Although
interfaces traditionally of relevance to the Minnesota area were monitored, it is possible that
incremental loading of remote interfaces, (either existing or defined in the future) may require
mitigation.

The technical and economic analyses were performed for the purpose of identifying a preferred
plan to achieve the specific goal of providing generation outlet capacity for several hundred MW
of additional generation development “off Ridge” in the greater Minnesota area. It is recognized
that many other potential generation devel opments--possibly aggregating to thousands of MW--
arein preliminary stages of study by various entities. Generation devel opments may
significantly affect overall future transmission requirements in this region.

2.  Conclusions & Recommended Plan
The Preferred Plan is Option 1213BCC which adds the following facilities:

Pleasant Valley-Byron 161 kV line

Pleasant Valley 345/161 kV transformer #2

Pleasant Valley-South Rochester Substation 161 kV line

Double Circuit 161 kV line from Byron-Maple Leaf-West Side Energy Park

This option appears to offer the best overall results with respect to:

power system performance (system intact & contingent loadings & voltages)
practicality (logistics of construction and operation)

price (cumulative present worth cost)

consistent with off ridge generation assumption

These facilities provide the bulk system improvements to make the interconnection possible for
energy resource. There are other limiters that show up in the Transfer Limit Table Generator
(“TLTG") analysis and there will likely be other upgrades required for specific projects to
deliver power to specific customers.. It assumed that those limiters and deliverability would be
handled through the M1SO interconnection studies.

3:  Study History & Participants

Following an introduction meeting in July 2007, progress review meetings were held
periodically during the study:

2208577v4 2



Xcel Energy Services, Transmission Reliability and Assessment. RIGO 7-16-2008.

July 16, 2007 Minneapolis, MN Xcel Energy’s Office (Missouri Basin SPG meeting)
September 20, 2007 Elk River, MN Great River Energy’s Offices
October 3, 2007 Sioux Falls, SD  Missouri River Energy Services Offices
December 4, 2007 Elk River, MN Great River Energy’s Office

In addition to the Study Group meetings, updates were also presented to the Mid-Continent Area
Power Pool (“MAPP”) Missouri Basin (“MB”) and Northern MAPP (“NM”) Sub-regional
Planning Groups (“SPGS’) during their regularly scheduled meetings.

The study group benefited from participation of technical staff of the following transmission
entities:

MISO Midwest Independent System Operator Carmd, IN
DPC Dairyland Power Cooperative LaCrosse, WI
RPU Rochester Public Utility Rochester, MN
SMMPA Southern Minnesota Muni Power Agency Rochester, MN
GRE Great River Energy Elk River, MN
OTP Otter Tail Power Co Fergus Fals, MN
XEL Xcel Energy Minnegpolis, MN

Xcel Energy technical staff and consultants performed the powerflow simulations, economic
analyses, and tabulation of results. These results were presented and reviewed at the study
group's meetings, at which comments, conclusions, and recommendations were devel oped to
guide each successive stage of analysis.

4.  Analysis
4.1: NERC Criteria

In conducting the Study, planning engineers evaluated the electrical system for conformance
with the applicable North American Electric Reliability Council (“NERC”) criteria described
below.

The Category A i.e., NERC Standard TPL-001, planning standard requires analysis on the power
flow base case system violations without any contingency conditiors. The PSS™E and MUST
reports of the load flow case were used to identify any system violations in the system models.

The Category B i.e.,, NERC Standard TPL-002, planning standard requires analysis on n-1 single
contingencies. A Category B contingency file was developed for Category B anaysis for the
RIGO study.

The Category Ci.e., NERC Standard TPL-003 planning standard requires analysis multiple
contingencies that would produce the most severe system conditions. MI1SO has created and
maintained a file for assessing the power system and determining the Category C (and in some
cases Category D) contingencies that the operations planning staffs in the region have
determined to be the most detrimental to the reliability of the system. The Category C

2208577v4 3



| Xcel Energy Services, Transmission Reliability and Assessment. RIGO 7-16-2008.

contingency files were originally defined by the Northern Mid-Continent Area Power Pool
(“MAPP") Operations Review Group and included the Xcel Energy portion of the system.

4.2: Modelsemployed
4.2.1: Steady State models

The powerflow models employed were developed by the MRO model building group. The
models are based on the 2006 Series MRO models, Year 2011 and 2016 summer peak and
summer off peak, as updated:

to reflect system changes by appropriate study year.
to reflect the Post CAPX2020 Group 1 facilities by appropriate study year.

A post Group 4 MISO study case model was also used to compare results gained in the MRO
models.

4.2.2: Dynamics models

Stability analysis was performed on a model adapted from the M1SO Group 4, G362
interconnection study effort. This model represents Y ear 2010 peak load conditions. Because
this was a MI1SO Group stability model, there are numerous hypothetical queued generation
projects present in the case.

The dynamic stability analysis effort utilized the Northern MAPP Operating Review Working
Group (“NMORWG”) 2005 Study Package, developed from the previous NMORWG 2003
Study Package and from the 2004 Series MAPP models:

PSS/E Rev 29.4, PC Platform Version (Compag 6.6B Compiler)
Works on Rev 29.5

Current Version: 09/28/05 PRELIM Approval Status. Preliminary;
Not yet approved by NMORWG

The dynamic stability analysis included the regional faults for the northern MAPP region, plus
several new faults related to the new transmission facilities involved in each of the transmission
configurations under evaluation.

All disturbances simulated during the transient stability study are identified by a three-letter
name. These fault abbreviations, along with their corresponding fault descriptions can be found
in Appendix J.
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The export levels across the North Dakota (“NDEX”), Manitoba (“MHEX”), and Minnesota-
Wisconsin (“MWSI”)? interfaces were set to their maximum simultaneous transfer limits of 2080
MW, 2175 MW, and 1480 MW, respectively prior to the proposed Big Stone Il generation and
transmission additions. This ensures that power system stressis at levels corresponding to
present-day “maximum simultaneous levels’, regardless of the actua flows that may be
measured on the NDEX ties following the addition of the Big Stone outlet transmission.

4.3: Conditionsstudied

4.3.1: Steady-state modeling assumptions

The technical analysis was performed based upon year 2011 and 2016 summer peak and off peak
cases from the 2006 MRO series powerflow models. The base models were adjusted to represent
the latest available forecast data for summer season peak (100%) and off-peak (70%) load
conditions. The off-peak model simulates a high transfer condition corresponding to
approximately 100% of the presently-recognized simultaneous North Dakota/M anitoba transfer
limit as established by the NMORWG, while the on-peak model represents only identified firm
power transactions. Table 1 shows these modeling assumptions.

Table 1 Modeling Assumptions

Net generation, MW

Load Lake Cannon
Condition Level NDEX*! MHEX?>  MWwsSI® Wind Anson MEC Fied Fals
Peak 100% 587 1467 1271 1175 377 379 550 357
Off-peak  70% 2080 2175 1480 1175 417 379 550 357
(NMORWG
LIMIT)

Relevant contingencies are provided in Appendix C.

Notes
1) NDEX=sum of flows on the 18 lines comprising the “North Dakota Export” boundary;
2) MHEX=sum of flows on the 4 Manitoba Hydro-U.S. 230 & 500 kV tielines;
3) MWSI =sum of flows on MinnesotaWisconsin Stability Interface (Prairie Island-Byron, Eau Claire Arpin 345 kV)

In addition, the M1SO Group 4, 2010 summer peak model was used to verify options and results
to ensure consistency.

4.3.2. Steady state contingencies modeled

2 The MWSI was defined as the sum of flows on the Minnesota-Wisconsin Stahility Interface (Prairie | sland-

Byron, Eau Claire-- Arpin 345 kV) Thisinterface wasin the process of being reevaluated to include the
Arrowhead-Weston 345 kV line during this study.
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For this study we included all N-1 and tie line contingencies for the Xcel Energy, SMMPA,
GRE, WAPA, OTP, DPC and Alliant West areas. In addition, we ran all the Category C
contingencies listed in the wind1225.con file based on the MISO.con file.

4.4: Optionsevaluated

The following transmission improvement options were eval uated:

Option 1

Option 2

Option 3

Option 4

Option 5

Option 6

Option 7

Option 8

Option 9

Option 10

2208571v4

“Morris-KerkhovenWillmar 115 kV & Paynesville-Wakefield 230 kV conversion”
This option establishes a new 115 kV line from the Morris substation to the
Kerkhoven substation to the Willmar substation. This option includes operating the
Paynesville-Wakefield 115 kV line at 230 kV (currently operated at 115 kV
operation, but built to 230 kV specifications).

“Waldon-Paynesville 115 kV”
This option establishes anew 115 kV line from the Waldon substation to Paynesville
substation.

“Waldon-Willmar-Big Swan 115 kV”
This option establishes a new WaldonWillmar-Big Swan 115 kV line.

“WaldonWillmar 115 kv~
This option establishes anew 115 kV line from Waldon to Willmar.

“Owatonna-Austin Corner 161 kV”
This option constructs a new 161 kV line from Owatonnato Austin Corner. Austin
Corner isanew 161 kV substation that taps the 161 kV line between Austin and

Hayward.

“Pleasant Valley Radial 161 kV”
This option adds a 161 kV radial tap from Pleasant Valley.

“Byron Radia 161 kV”
This option adds a 161 kV radial tap from Byron.

“Blue EarthrLoon Lake 161/115 kV”
This option establishes a new Blue Earth to Loon Lake 161 kV line. This option also
includes a new 161/115 kV transformer at the Loon Lake substation.

“Pleasant Valley-Blue Earth 161 kV”
This option establishes a new 161 kV line from Pleasant Valley to the Blue Earth
substation.

“Morris-Paynesville 230 kV”
This option establishes a new 230 kV line from the Morris substation to the
Paynesville substation.
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Option 11 “Jackson-Loon Lake 161 kV”
The option establishes anew 161 kV line from the new City of Jackson substation to
the Loon Lake 115 kV substation. This option includes a 161/115 kV transformer at
Loon Lake.

Option 12 “Pleasant Valley-Byron 161 kV”
This option adds a new 161 kV line from the Pleasant Valley substation to the Byron
substation. This line originated from the MISO interconnection study G362.

Option 13 “Pleasant Valley-South RPU and Double Circuit ByronMaple Leaf-West Side Sub
161 kv”
This option adds a new 161 kV line from Pleasant Valley-New South RPU substation.
This option aso includes a double circuit 161 kV line from Byron-Maple L eaf- new
West Side substation.

Option 5b9 “ Owatonna-Austin Corner 161 kV and Pleasant Valley-Blue Earth 161 kV, with a
2nd Pleasant Valley 345/161 kV transformer”
This is a combination option to see if there is any benefit to generation outlet by
adding two 161 kV linesin the southeastern Minnesota area. The second Pleasant
Valley 345/161 kV transformer was included because showed up as a limiter in
almost al the southeastern options.

Option 89 “Blue Earth-Loon Lake 161 kV and Pleasant Valley-Blue Earth 161 kV”
This is a combination option to see if there is any benefit to generation outlet by
adding two 161 kV lines in the southeastern Minnesota area.

Option 5b12 “Owatonna-Austin Corner 161 kV and Pleasant Valley-Byron 161 kV”
This is a combination option to see if there is any benefit to generation outlet by
adding two 161 kV lines in the southeastern Minnesota area.

Option 58 “Owatonna-Austin Corner 161 kV and Blue EarthLoon Lake 161 kV”
This is a combination option to see if there is any benefit to generation outlet by
adding two 161 kV lines in the southeastern Minnesota area.

Option 1213 “Pleasant Valley-Byron 161 kV and Pleasant Valley-South RPU substation and Dbl
Ckt Byron-Maple Leaf-Cascade Creek (new West Side substation)”
This option of 161 kV line additions was examined to see if greater outlet capabilities
could be achieved by a comprehensive plan for the Pleasant Valley area

The above transmission options were designed to be representative of a broad range of
theoretically possible power system improvement strategies that would meet the “modest,
quickly implementable” objective. In addition to these “simple” options, severa “combination”
options were aso developed, following the “first cut” evauation of the above options. The
combination options were examined to determine whether it may be advantageous to implement
more than one of the originally identified transmission options.

4.5. Selection of termini and inter mediate connection points
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The selection of the termination points for each of the options evaluated was based on generation
assumptions. Planning engineers used the MISO interconnection queue map to determine where
the greatest number of MW of generation requests were grouped to come up with the most
logical outlet points. See Map 1 below. There are large amount of requests in the western
portion of Minnesota/South Dakota and well as southeastern Minnesota/lowa. Keeping in the
spirit of “off Ridge” outlet solutions, we chose options that would provide the most outlet
capability with the fewest line additions.

Map 1—-MI1SO Queue Requests by Area
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4.6: Performance evaluation methods

Power system performance simulation was performed with the aid of the Managing and Utilizing
System Transmission (“MUST”) digital computer powerflow program (Version 8.1) as supplied
by Power Technologies, Inc. System intact and first-contingency analysis was performed
primarily using PSST™E-MUST (Version 8.1) activity TLTG. TLTG performs automated
contingency analysis while progressively incrementing power transfer between a defined
“source” and “sink” location.
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For both the TLTG analyses, the following apply:
Monitored facilities:

All transmission lines and transformers 69 kV and above in the model areas;

NSP WAPA
Alliant OoTP
GRE SMMPA
DPC

Study area (facilities subject to outage):

All transmission lines and transformers 69 kV and above in the model zones:

NSP WAPA
Alliart OTP
GRE SMMPA
DPC

Activity TLTG achieves computational efficiency by extensive use of Power Transfer
Distribution Factors (“PTDFs’) and Line Outage Distribution Factors (“LODFS’), concepts
applicable to linear, time-invariant systems. These methods are appropriate for power system
analysis, provided it is recognized their accuracy is constrained by their inherent limitations
arising from nonlinear effects such as exhaustion of reactive power supply and LTC transformer
range limits. Consequently, the resultant reported transfer limits from TLTG are thus
approximate.

Facilities identified in the TLTG outputs are considered valid limiters if they:
have a PTDF of 5.0% or greater (system intact) or

have an OTDF of 3.0% or greater (outage condition)

The 5.0% PTDF and the 3.0% OTDF were selected in accordance with the MI1SO’ s cutoff level
for system impact analyses. Very large reductions in generation (greater than 50:1) are required
in order to achieve a perceptible amount of loading relief. Consequently, PTDFs lower than
5.0% system intact and OTDFs lower than 3.0% N-1, strongly indicate that other power system
adjustments are likely to be much more effective in producing the desired ameliorative effect
than would generation adjustments in the study area. Refer to Section 5.2 for further discussion
on evaluation of incremental loadings on constrained interfaces (“flowgates’) and non-flowgate
facilities.

5. Resultsof detailed analyses

5.1: Powerflow (system intact & contingency)

2208577v4 9



| Xcel Energy Services, Transmission Reliability and Assessment. RIGO 7-16-2008.

Appendix B provides the "raw" TLTG outputs for the transmission Options. Appendix B aso
contains a summary table derived from the “raw” TLTG outputs. This table lists only limiting
facilities exceeding the 5% PTDF/3% OTDF cutoffs.

For this study an overall MW level was not identified because of the differences in geographic
location for each of the options. TLTG was used to evaluate each option to determine a natural
stopping point. Both pre- and post-CapX 2020 Group 1 projects scenarios were evaluated as
well as summer peak and off peak conditions to determine the true outlet capability of each
option and to determine how each option would function in a post-Group 1 case.

For example, in Option 5 for the summer peak, pre-Group 1 projects scenario, theraw TLTG
output an outage shows that outage of the 345/161 kV transformer at the Pleasant Valley
Substation results in an overload of the Austin Corner-Pleasant Valey 161 kV line at the 53.4
+200 (assumed at Pleasant Valley) = 253.4 MW level. By adding a second 345/161 kV
transformer at Pleasant Valley, it would push the next limiter to loss of the Blue Earth Tap-
Winnebago 161 kV line, thereby increasing the outlet capability to 507.8 + 200 (assumed at
Pleasant Valley) = 707.8 MW for a summer peak, pre-Group 1 case. Examining the same option
in an off peak case yields a—38 MW reduction in outlet capability, so —38 + 200 MW = 162 MW
of overall outlet capability from the area.

5.2: “First Cut” Screening

To keep the amount of technical analysis required at a manageable level, a "first cut" screening
analysis was undertaken to identify any options that were technically or economically
significantly weaker than the others, and for which further detailed analysis would not be
warranted.

Table 2 below shows asummary TLTG table for all the options examined. The bold numbers
are the maximum MW outlet achieved for each of the options and variations.

Table 2 TLTG Summary
Pre CapX Post CapX
sp | op ht sp | op ht
Option Capacity (MW) [ Capacity (MW)
Option 1 Morris-Kerkhoven-Willmar 115 kV line, 230 conversion 105 19 105 7
la above w/reconductor Grant Co-Morris 115 kV 204 19 109 7|
lab above w/Reconductor Morotp-Morris 115 kV 236 19 105 198
labc above w/Reconductor of Kerkhoven-Kerkhoven Tap 115 237 19 105 198
1c 1 w/Reconductor of Kerkhoven-Kerkhoven Tap 115 237 41 204 55
1cd 1c w/Reconductor of Minn Valley-Red Falls Tap 115 kV 237 41 204 195
Option 2 Waldon-Paynesville 115 kV line 168 50 212 89
Option 3 Waldon-Willmar-Big Swan 115 kV line 163 54 196 72
3a above w/Reconductor of Kerkhoven-Kerkhoven Tap 115 163 76 298 139
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Option 4 Waldon-Willmar 115 kV line 142 49 215 63
Option 5 Owatonna-Austin Corner 161 kV line 53 105 Y 10
5a 5 w/trip og generation for loss of Pl Valley 345/161 tx 53 138 404 138
5b 5 w/Pleasant Valley 345/161 tx #2 508 308 508 528
Option 6 Pleasant Valley Radial = 0, for this study’s purpose.
Option 7 Byron Radial = 0, for this study’s purpose.
Option 8 Blue Earth-Loon Lake 161 kV line 362 232 349 220
Option 9 Pleasant VValley-Blue Earth 161 kV line 338 43 278 59
9a above w/Austin-Pl Valley 161 kV ckt 2 338 174 278 182
% 9 w/Pleasant Valley 345/161 tx #2 531 368 278 792
Option 10 Morris-Paynesville 230 kV line 158 101 146 70
10a above w/reconductor of Minn Valley-Red Falls Tap 115 158 102 144 82
10ab above w/Reconductor of Kerkhoven-Kerkhoven Tap 115 188 110 204 192
10abc above w/Reconductor Kerkhoven-Benson 115 kV 260 102 260 195
10abcd above w/Reconductor Morotp-Morris 115 kV 236 102 219 219
10abcde above w/reconductor Grant Co-Morris 115 kV 204 102 223 222
Option 11 Jackson-Loon Lake 161 kV line 39 130 124 165
11a option 11 w/reconductor Lakefield-Triboji 161 394 255 124 388
11ab above w/reconductor Traverse-Travers S 69 kV 478 312 124 388
1labc above w/reconductor NWSWDTP-Travers S 69 kV 564 345 124 388
11d Option 11 w/reconductor Heron Lk-L akefield 161 394 130 145 165
11de 11d w/reconductor of Lake Marian-Kenrick 394 130 443 306
Option 5b9 Option 5b and Option 9 583 268 583 429
5% above w/building second line to Maple Leaf-Byron 161 583 412 583 429
5b9b 5b9 w/trip og generation for loss of Pl Valley 345/161 tx 583 412 583 689
Option 89 Option 8 and Option 9 36(Q 47| 357 61
above w/Pleasant Valley 345/161 tx #2 672 365 681 685
above w/Maple Leaf-Byron ckt 2 672 572 681 685
Option 12 Pleasant Valley-Byron 161 kV line 508 158 234 299
12a above w/Maple leaf-Byron 161 kV ckt 2 508 326 234 299
12ab above w/Pleasant Valley 345/161 tx #2 508 334 508 853
12abc above w/Maple |eaf-Cascade Creek 161 kV ckt 2 508 589 508 853
Option 5b12 Byron-Pleasant Valley, Austin Corner-Owatonna 161 kV line 508 158 509 518

2208571v4
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bbl2a above w/Maple leaf-Byron 161 kV ckt 2 508 323 509 518
5b12ab above w/M aple | eaf-Cascade Creek 161 kV ckt 2 508 567 509 518
5b12abc above w/reconductor Pleasant Valley-Austin Corners 161 kV 508 643 509 518
5b12abcd above w/gen tripping or Pleasant Valley tx 3 508 814 509 891
Option 13 Pleasant Valley-South RPU 161 kV line, Dbl Ckt fix 868 627 821 570
Option1213BCC |Option12& 13 w/ Byron-Cascade Ck double ckt 1110 779 1081 722
Option1213IBM  |Option12&13 w/ Byron-IBM tap double ckt 1124 754 1083 724
Option1213WNH |Option12& 13 w/ Byron-Nothhills double ckt 1124 759 1083 724
Option 58 Blue Earth-Loon Lake Austin Corners-Owatonna 53 107 54 106

w/Pleasant Valley tx 2 723 308 694 529

The bold numbers represent the level of outlet capability at the natural stopping point for each
option, after which level some major “fix” is needed to increase outlet. For example, with the
option 1213BCC, the natural stopping point was a third 345/161 transformer located at Pleasant
Valley. For some of the options, there were prior limiters, but they were not considered the
outlet limit for an option because they are of a smaller size such that would typically be handled
through the MI1SO interconnection process.

This analysis showed that the western options, 1, 2, 3, 4, and 10, provide very little outlet relative
to the other options. The main problem with adding another line or lines stern part of the stateis
the through flow on the Dorsey-Forbes 500 kV line which limits generation outlet capability.
Without a major new bulk transmission addition in the southwest part of the state, the 500 kV
loading issue will continue to be alimiter. The analysis also showed that the other options,
located in the southeastern portion of the State, generally provided the greatest amount of
generation outlet. Consequently the western options were dropped from further analysis.

5.3: Dynamic Stability
Dynamic stability performance was examined with the PSS™E Revision 30.3 stability program
using amodel derived from the MI1SO Group 4, G362 interconnection stability model. The three

proposed lines were added and the generation was adjusted to the 900 MW level. A summary of
the faults and the results are listed in Vol. 3 Appendix J.

Please also reference the R39-07 MISO G362 Stability Report_8 10 2007.pdf report for the
G362 Grand Meadows interconnection.

5.4: Constrained Interface Analysis

Constrained interface analysis was not performed as part of this study. Constrained interface
analysis will be performed during the MI1SO system impact study.

5.5: Reactive Power Requirements
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AC Contingency Checker (*ACCC”) analysis was conducted at the 200 MW and 900 MW outlet
levels to determine if any voltage support is needed. It was observed through the ACCC analysis
that there were no reactive requirements needed as a result of adding option 1213BCC at the 200
MW or 900 MW level.

These findings are consistent with the results of the MISO G362, 200 MW system impact study
that found no voltage violations. Please reference the

G362 _Draft_ SIS Therma Report 20070817.pdf for the Grand Meadows interconnection for
more information.

5.6: Losses. Technical Evaluation

An analysis was performed on all post first-cut options to determine the effects on the overall
transmission system losses. A base case without any improvements was used for a comparison
case. A losses analysis showed that the impact of each option on the system losses are within the
solution tolerances for PSS™E and are not statistically significant. This result is consistent with
what would be expected of modest 115-161 kV improvements. Larger bulk transmission lines
typically provide alarger transmission loss reduction by unloading the underlying transmission
system.

5.7: Losses. Economic Evaluation

Because the technical losses evaluation showed no statistically significant differences in losses
between the options identified, no economic evaluation was performed.

6: Economic Analysis

Economic analyses were undertakenon the basis of installed cost of required facilities. Present
value analysis was not necessary, asit is presumed that the in-service dates (and hence
expenditure patterns) do not vary significantly (more than 1 year) among the options.

6.1: Installed Cost

Graph 1 shows the installed costs of each of the RIGO options that were evaluated.

Graph 1
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Options 1-4 and option 10 were based on a western flow assumption. The other options were
based on a southeasternflow assumption. Because of these different flow assumptionsit is
impossible to compare them against each other one on one. The western options have a different
set of limiters and natural stopping points than the southeastern options.

Consequently, planning engineers calculate a cost per MW for each of the options for
comparison purposes. Table 2 shows the total installed cost per MW gain.
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From this graph, it is observed that

Western options have the highest cost/MW.
Options 12, 13, and the combination of both provide the greatest amount of outlet per
installed costs.

Asaresult of thisanalysis and the p

6.2: Evaluated Cost (with losses)

Evaluated costs with losses were not relevant to this study since the overall loss reductions
observed were not statistically significant.
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7: Relevant Concerns

7.1: Load-Serving Issues

Rochester Public Utilities ("RPU"), Dairyland Power Cooperative (“Dairyland”) and Dairyland’'s
distribution cooperative, Peoples Cooperative Services, provide retail electrical serviceto the
Rochester area. Power is transmitted to the area by three 161 kV transmission lines, one from
the west, Byron — Maple Lake 161 kV transmission line that connects the city to the Prairie
Isand — Bryon 345 kV transmission line; another from the northeast from the Alma Substation,
and one from the south from the Adams Substation. The area also has 181 MW of generation
located within the City of Rochester that can provide temporary support to the transmission
system: four gas/cod units at Silver Lake totaling 102 MW, two hydro units on the Zumbro
River totaling 2.4 MW and two natural gas/oil units at Cascade Creek totaling 77 MW. The
Peoples Cooperative Services load is served out of the Rochester Substation (Dairyland owned)
and the Maple Leaf Substation owned by Southern Minnesota Municipal Power Agency
(“SMMPA”) through 69 kV transmission lines which are routed to the North and South of the
City of Rochester.

Anytime the demand for electrical power exceeds 181 MW in the Rochester area, the failure of a
single transmission line could cause service interruptions. This limitation occurs if the Byron —
Maple Leaf 161 kV lineis out of service, because the remaining transmission system can only
reliably deliver 181 MW of power to area substations. RPUS's ability to import power to serve
its load during certain contingencies is restricted by the “Rochester Area Import Prior Outage
Standing Operating Guide” of the M1SO, which requires RPU to use local generation when their
system demand exceeds 145 MW to prepare for the next contingency.

While local generation operated in advance of the next contingency may support additional
demand, using generation for system support is not a desirable long-term solution because it is
less reliable than transmission and more prone to outages and must be turned on in advance of
and operated at alevel sufficient to withstand the dynamic impacts of the next contingency, even
if the power is not needed locally. Evenif al 181 MW of generation were operated for system
protection, the electrical system could only reliably serve 362 MW.

In Rochester, demand for power has already exceeded the capacity of the transmission system
alone (181 MW) and will soon exceed the capacity of the existing transmission system fully
supported by area generation (362 MW).

The preferred alterative in this Study will alleviate certain limitations on the transmission system
in the area to allow for additional generation development in awind-rich area of the State. |If
constructed, it is estimated that the transmission system would be able to serve approximately 65
MW of additional load for atotal of 246 MW, alevel that exceeds the current load in the area. A
project being planned by Dairyland will add further support. Dairyland intends to reconductor
the Rochester — Adams 161 kV line to facilitate wind outlet. If the RIGO lines and the
reconductor project were constructed, the transmission system would be able to reliably service
approximately 468 MW in the Rochester area, alevel expected to be reached in approximately
2018.

2208577v4 16



| Xcel Energy Services, Transmission Reliability and Assessment. RIGO 7-16-2008.

One of the Group 1 projects, the 345 kV line from a new Hampton Corner Substation in
southeastern Twin Cities to the La Crosse area, will further enhance the load serving ability of
the system beyond the year 2040.

7.2: Constructability & Schedule Considerations

The transmission options under evaluation differ significantly with respect to the number and
type of construction activities required. These differences have ramifications with respect to the
lead times involved in implementing the series of improvements required.

Simpler options are easier to build. Options which require large amounts of reconductoring and
rebuilding require disproportionately more time. This difference arises because power system
reliability considerations limit the number of circuits within a geographical sub-areathat can be
simultaneously out of service for upgrade or replacement, since many of the circuits involved are
to some degree electricaly in paralel. Construction cannot be undertaken simultaneously on
more than afew existing circuits per season; rather, sequential construction isrequired. In
contrast, options that rely less heavily on reconductors and rebuilds encounter fewer construction
outage constraints.

Table 7 summarizes the types of transmission line work involved for the best performing options
and gives an estimated duration of work, based on a January, 2009 start date.

Table7
Constructability & Schedule Considerations

miles of transmission

Option Description New Record Rebuild Total Years
5 Owatonna-Austin Corner 161 kV 34 0 0 34 2.0
8 Blue Earth-Loon Lake 161 kV 40 0 0 400 2.0
9 Pleasant Valley-Blue Earth 161 kV 90 0 0 90 25
11 Jackson-Loon Lake 161 kV 80 0 0 80 25
12 Pleasant Valley-Byron 161 kV 25 0 0 24 20
13 Pleasant Valley-South RPU 161 kV 22 0 0 22 2.0
5b9 5b+9 124 0 0 124 25
89 8+9 130 0 0 130 25
5b12 5b+ 12 59 0 0 59 2.0
1213BCC 12+13 47 0 0 47 2.0
58 5+8 74 0 0 74 2.0
Notes:

1. The reconductor and rebuild transmission line mileage is assumed zero for the base
options. These numbers would largely depend on how much outlet was desired from
each option.

2. The smaller reconductor or rebuild projects would be handled through the MISO
interconnection study process.
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7.3: Double-Circuit Line Consider ations

Option 1213BCC, which has been identified as the “Preferred Plan”, involves adding a second
Byron-Maple Lea-West Side 161 kV line and a parallel 161 kV line from Byron-Pleasant
Valley. Implementation of these circuits requires consideration of whether it is desirable or
acceptable to construct these pairs of circuits on double-circuit structures.

Double-circuit construction is acceptable if the power system can reliably withstard
simultaneous failure of both circuits. Double circuit construction therefore can be appropriate in
situations where the two circuits serve different functions, connect different pairs of substations,
split away and proceed in different directions, or where high capacity (but not redundancy) is
required.

NERC Planning Standards recognize double-circuit line outages as a “ single-contingency” type
of event (“ Category C-5") because both lines are at risk of a“common-mode” failure. Such
failures include:

electrical failure of line insulation due to lightning strike;

mechanical failure of one or more structures,

broken shield wire falling into power conductors,

wind-blown debris causing conductor-conductor short circuits,

insulator contamination due to road salt, soot, or agricultural chemicals;
wind/sleet/ice conditions

contact with aircraft or construction eguipment (crane, dump truck)

protective relaying malfunction (“ sympathetic tripping” due to fault on adjacent
circuit)

These common mode failure mechanisms have all been experienced on the Xcel Energy/NSP
transmission system, on double-circuit lines at al voltage levels from 69 kV to 345 kV.

Consequently, evaluation of electric transmission system capability is performed considering
failure of both circuits of adouble-circuit line as being a single-contingency event. Double-
circuit lines therefore are not appropriate in situations where two independent circuits are
required for reliability purposes.

The conclusion is that in the case of Byron-Pleasant Valley 161 kV line it is inappropriate to
have these circuits on the same structures because the new line is designed to back up the Byron
Pleasant Valley 345 kV line. The system with Option 1213BCC is adequate to provide sufficient
outlet in the event of an outage of the 345 kV line from Byron to Pleasant Valley. If Option
1214BCC facilities and the Byron — Pleasant Valley 345 kV were lost, outlet capability would be
limited. Consequently, the 161 kV line from Byron-Pleasant Valley must be constructed in a
manner that minimizes exposure to “common mode” failures, which would simultaneously
render both circuits unusable.

8: Detailed Listing of Recommended System Facilities
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The Recommended Plan is the 1213BCC option. A total SE Minnesota-->Twin Cities power
transfer capability of approximately 900 MW is expected to be achievable with installation of the

following improvements:

Lines—new
Byron-Pleasant Valley 161 kV
Pleasant Valley-South RPU 161 kV
Byron-Maple Leaf-West Side 161 kV (double circuited)

Lines-reconductor or rebuild
None

Transformers
Pleasant Valley 345/161 kV transformer #2
Total Increase

Reactive (voltage control) facilities

Shunt Capacitors
None
Total Increase
Shunt Reactors
None
Total

Substati ons--new

34
22
10
Totd 66
0
Totd 0
MVA
1 x 500
500
MVAR
0
0
MVAR
0
0

South RPU 161 kV Substation (south on existing Rochester 161 kV [oop)
West Side 161 kV Substation (west side on existing Rochester 161 kV loop)

Substations--modified

1x 795 ACSS
1x 795 ACSS
1x 954 ACSR

Pleasant Valley add breakers (161 and 345 kV), modify bus configuration, 345/161 kV
transformer #2

Byron add breakers (161 kV), modify bus configuration

Maple Leaf none

Year 2011 facilities presumed to be "existing system™ as part of earlier improvements

Buffalo Ridge Incremental Generation Outlet (BRIGO) facilities
- Eagle Lk (Xcel Energy & GRE substations) 69 kV switches (replace with 1200 amp)
Paynesville-Roscoe Tp-Munson Tp-Farm Tp 69 kV: rebuild 13.5 mi (future double

circuit 115/69 kV)

Winnebago Jct 161 kV shunt capacitors (2 x 30 MVAR)

Nobles Co 345/115 kV transformer #2 (672 MVA)

Nobles Co-Fenton 115 kV #2 (620 MVA)
Lk Yankton-Marshall SW 115 kV
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Granite Falls-Willmar 230 kV uprate to 388 MVA

Southeast Minnesota facilities
Cannon Falls generation interconnection upgrades (refer to MISO G405 study for full
details.

Local 1oad-serving improvements
Mankato 115 kV loop improvements (Xcel, GRE):

Xcel Energy will build anew 161/115/69 kV substation at South Bend township south of
Mankato, operating the existing 161 kV line between South Bend and Wilmarth at 115 kV,
converting the existing 69 kV line from South Bend to Stony Creek to 115 kV. GRE will
build a new 115/69 kV substation at Stony Creek and serve Sbley Park and other 69 kV
loads to the South from Stony Creek, converting the existing 69 kV line from Stony Creek—

Pohl tap—Pohl-Eastwood to 115 kV along with Pohl substation. upgrade.

Appendix A: Maps (Base Plan & System Alternatives)
[ I R e e A B o

Douglas
v f s F TERL Fiar=
2 2 9 allz
cWetq = Prairie

Alexundnd‘".'.".'_q‘& RIGO Option 1

Y Big
+ . ~ 5
Graceuile | yorra™ ot B0 7 L -Morris-Kerkhoven-Willmar 115 kV new b i
i
2 . e Waldon WSStClou-Payneswlle-WakefeId 230 kV conversion EAAN
MWaksfielg
I Paynesville F' o = Cans Apple psh
o = : / . A 10, Nk . n
Summit A0rtanville NZenson Manticellq] Sy o wer A ol
Big T el k erkhoven > Dicknsn S || Pina doarnel
Stone "o6f | ' ng Lake wheaton AJJim Fa
, Bi
W -osib‘uwaon Granitd oty e Cr. Elk Meund °'. b Wissota
. ety FLanby Falla Hutehi Cavg O'
utchinsonf]
=0 MeLaad v cli:nu#e-"‘-__‘
{Minnesota P ther Browngn
Jfalley amther H Elencoe Exﬁr et
B =/ lvanhos
o P Trermval
land = Almo
[ |
lingto *
Broakings
Auroraty i 1 ‘aboco d
Halladd o
Flandreay o= O d Rochester y
Silver Lake ||
illow Creek LaCrosse [T
Hanlan PCI Caulsa
f d Anso . o |
3 Elk Hrewater ] LF(EQX Hayward Harmony : GCenc
3 agnalia Laokefield oke
“Che Ck ‘-. a ; ot MmN\ Adams
Lg{tr)}l'ence 0 Aorth >
P Winco AUty Lansingl]
o jCleveland o Triboji vy
Areil Flying KLime Rice

2208577v4 20



Xcel Energy Services, Transmission Reliability and Assessment. RIGO 7-16-2008.

L T AU N EG R

[ Douglas
R R T 4 Hlopg TR\ Pior:
Swgi(o = Prarie "¢ 3RIGO Onti 2 tane
;ﬁ.lex::lr'1dr'ud"“-"'.".'._"'_&2g puon &
< oo kv DC, T Waldon -Paynesville 115 kV new N[
Grocevilla A Morris = - ‘rp\\
WStCIol
Elk e
St.Crom e Sh
ol = B ., Falls
Surmmit AOrtanville Benson & Hole
. FCarnel
i Kerkhowven -
Stae T King [ aton A4im Fa
Iwnl] Watertown " | Bl Muund .'. ] Wisgola
S Crial__ T |
o ey edar
ac B Faou -...'"-..
innesota 3 Claire
Yallay
Tremval
Ian Almo ¥
lingte
Broakings
Aurorat L Piiaboco d
Halladd o
Flandreay o= d Rochester ‘|
Silver Lake
|
illow Creek LaCrosse [T
|
Hanlan f?nud oot Caulsa
B i == - Harrmomny
[ 4 |
ant ‘aly::;l.; agnalia Elk Hrewster ‘IJ_u{ceﬂeld Genc
cL.
Cherry Cl=F T4
Lawrancs W’ Larermi
- neo
o Cleveland i N o Triboji ! .
Areil Tying Rice
CRED LN Y H
k Pomﬁ:r - .HQJ U [II
~—~. o /rone FEEN P
sSta RIGO Option 3
P.Iexandnd"-"- . 5 - R co
k) raWaldon-Willmar-Big Swan 115 kV new A i
« 400 kv D.C, AT : ~ ol
Gracevilla a1 aning iy T iy ‘d’\
o A L& Benton Co, Ca. -‘EZO.Luernce Creek A
‘ Ellc 5’_0_“ Barren
w”g“"k” StCrom e i Sh
al 3 . o Falls
Surnmit \ fOrtanville Ele E Hole
Big fpplaten Ker i ) Pine _#Cornel
Stane "o5f T King | ape aten A9dim Fa
WY watertown osqlb‘uwwn Granitd oty '- A Cr. Elk Mound °!. < Wissota
o Falls Hutehinson[y = (=0Ve R.Cedar —
] au
.. innesota Br:‘;:“: od tf Claire
Valley Panther ik EI
lyanhoa Tremval
Y
i}
Iun J é"t'; Redudhd Almn 3
IlngtoB r Falls
roakings
Aursraty = Cascode Pitaboceo d
Hallardd Creek o
Flandraay = et Tror Mple d Rochester ‘|
Leaf Silver Lake |
h.Blue illow Creek |
Winnebaga yEarth fugti ‘ Plensﬁ'gy LaCrosse .|
> " [ !
Hanlon f?nud lobles Ta. Rutland " d ¥ i
=] =0 . Fou ayward § i
ant F.y..;_!.l = Bgnala Bl Hrewster J1 0\ rolg Loke Y - farmony Genc
n .r e 0l TofenE Mﬁg‘laar',.',‘;slﬂ Adama
Cherry CRPPA™EY -
Lg{tr)}l'ence = 0 Morth o >
P Winco Gaunty Lansingl]
o Cleveland i N o Triboji 1/ )
Areil Tying Lime, Rice

2208577v4 21



Xcel Energy Services, Transmission Reliability and Assessment. RIGO 7-16-2008.

L AU P A

Douglas
glas b TRy Pior

e, [erant € ¢
. ?\]ex v C' Pl'rglr}?e Falls s
SWsta e
P.Iexundnd"*-‘!.‘:_..‘ Mill e /4
+ --,.$.,__ RIGO Option 4 N Bit
) - T4D0 kY D_C Fh \..“. Fall
Groceville  Imorris ~=-Waldon-Willmar 115 kV new ‘d,\
3 aldon W,5t.Clout LY
L &t Cloug = .
o . »
Paynesville St’__gﬁgix‘gz ps
ol - - g q
< Surmmit AOrtanville Bl Hele
ol FCarnel
Bi i
Stcge King IE'GITQZ i Jim Fa
Iwnl] Watert " | Elk Muund ‘v- JWissota
ctertour A Y 7y
* iy edor
ac 0 Eau -......"'-
innesota S Clnlre
Yallay
Tremval
land Almo ¥
O
lingte
Broakings
Aurpraty L Piaboco d
Hallard o
Flandrady Cm=o d Rochester )
Silver Lake ||
illow Creek LaCrosse [T
|
Hanlan f?nud oot Caulsa
=] =0 ¢ Harmony
[ 4 |
at W‘:‘g"; Sgnolia Elk Hrewster ‘Ij_ugceﬂeld Genc
cL.
Cherry Cl=F T4
Lawrancs Lansimg
o Cleveland N o Triboji 1/ .
Areil Flying Lime, Rice
CRED LN Y H
k Pomﬁ:r Douglas '11Q=)) w [II
"--...._ Grant C%] ¥ Cg, Lonq Tiey FTiaorz
. Swgi(o = poott Fallz a toEe
] ake
P.Iexund?d“-‘!.‘:_:RlGo optlon 5 . &
£400 KV D.C, -Owatonna-Austln Corner 161 kV new A
Gracavilla | Morris = - R ; N AN
O & e Chisago v
S mWaldon w'sstt'{f‘:llonuu Benten Co. Ca. -‘EZO.Luernce Creek N
Sakefield ‘ Elle 3 .
e o T Buplnr oo & sh
= X - . . Faynesuill F'rk Sréro. ﬂ ; Fuﬁ:m !
Surmmit fOrtanville Benson = ]
O & < Hole
Big Aprlston Kerkhowven X Pine FCaornel
G King ElJirm Fa
Stane %J g Lakg aten
" i
'WHD WWatertown o5} huwaon Granitg oty Swgn '. | ccr Elk Mound o'. W Wissota
o Falls Hutehinson[y = (=0Ve R.Cedar |} —
=0 McLead] Foal R cli:nU”Lrle
innesocta
- Valley Panther 5""“‘"}3"&
Jland (i yen Lo Trermwval
| J o Chy Redwood Almn )
lington™ 0 Falls
Brookings D H
Aur;ml " Cascade Pitaboceo d
alla L
Flandraau S SIEsk 8 Fochester Ny
Silver Lake ||
i h.Blue Plensun © Iwillow Creek | o |
Wlnebga Earth X, ‘ Walley rossg Caulsa
Hanlon f?nud ables to. Rutland ¥
=] i[5l ’EI-?-C ¢ Fou Hayward ¥ Harmany
ant N\ R Hoanalia  Brewstenfligpefielg  Loke Mshieles N
3 ' "“'_ - Jct. ams Adams
Chey Ck=rA*F
Lg{tr)}l'ence = 0 Morth o >
Winco Caunty Lansing]
o Cleveland N o Triboji 1/ 4
Areil Flying Lime, Rice

2208577v4 22



Xcel Energy Services, Transmission Reliability and Assessment. RIGO 7-16-2008.

L 0 UL PR e
L » a 5 =0

o Dauglas
o Cg. Piarz
> SWSt 0 o
Q a
P.Iexandrd‘-"- .
+an [')C sy - RIGO Optlon 6 N e
- Lk, 11 H i
Cracavills -—= ~2 ol-Pleasant Valley Radial 161 kV new 2N b
S N
Elkc T
St.Crom e Sh
ol G _ ‘ Falls
Surmmit AOrtanville Bl Hele
L] ¢l
Big . Fing R _Cornel
Stane King Lake aten £Jdim Fa
— '. | Elk MUU”d ‘y- JWissota
0§ Watertowr = Cais —— R.Cecar |
o] .
ac = Eon T —
innesota & Clnlre
alley
Trermval
Ian Almo +
lingte
Broakings
Aurorat L Piiaboco d
Hallard -
Flundreauo qu o Rochester )
Silver Lake ||
illow Creek LoCros=aiT
|
Pat A\ Ncaules
Huglcn pah | ables Ua, H 4
5 ; —C—C - armony B
ant W‘:‘;‘__\l.; agnalia Elk Brewster ‘Ij_ugceﬂeld .
ct.
Cherry Cl=F T4
Lawrence Larsing]
Cleveland N o Triboji -/
Arail i Flying Kime, Rice
| CRHEDI N T Y wd YW H
Pomﬁ:r Douglas e [II
e [Grant € e p Tt Piarz
~ Flamdag C3 Long  Fals +
St = Frairie e
h"h Millaca i
;ﬁ.le><::|r'1dr'|d"'~-...__&‘g R RIGO Opti 7 R i
‘ 400 KV DC Eg's ption N i
Gracewlle AMorris wst.a Ker-Byron Radial 161 kV new @\\
oud -
;Waldon « P e b‘ - - eek
kefield a
2 ik Py s, EEO“-EZ st
ayneswi F'rkS Lk ,_Luﬁg”‘
ol = _ / .
° Surnmit fOrtanville Benson B Hole
L] iy
Big Apelstiern erkhoven i Pine _ FCaornel
Stane Q6! King Lake aten Jim Fa
— ot osq.b‘uwaon Cramitd flimar Jig” o '_'. | cr. Elk Mound "I M Wissota
m} atertown by i .L Cave
M Falla Hutchinson[] _I._ " T ——
e McLead] Facl ok Cli:nunLrle
innesocta
L Valley Panther 5""“‘"}3"&
| oot - Tremval
| J o Chy Redwood Almn )
lington™ = A Falls
Broakings &
Bursratd Cascade Pitaboceo d
Hallard Creek &
Flandreay o= 0 Mple d Rochester ‘|
Lake s Leaf Silver Lake |
h.Blue illow Creek |
Winnebaga YEGrth Augti ‘ P|EEI5|E|Ié\y LaCrosse .|
el (85 f55Tes Lo, Rutland | e
© [ P, . Fox Haywardy
ant Fh‘;l mE Bgnona Cik Hrewster J] oo T Lake ¥ Harmony hGenc
W e S g nkefie Mehailug
' =y Jet. Adarms o Adama
Rl S 0 o
o Wiren GaurtyDy Lansing 1]
o Cleveland i N o Triboji 1/ )
Arail L¥ing Kime, Rice

2208577v4 23



Xcel Energy Services, Transmission Reliability and Assessment. RIGO 7-16-2008.

L 0 UL PR e
L » b 5 =0

-H""" - o chg'lus [ tane
SWSto ak
P.Iexundnd"*-‘!.‘:_..‘- Milloca 0 Rork Crask o
‘ « 400 kv D.C, Reg's RIGO Option 8 N\ ol
jeracentle “_Blue Earth-Loon Lake 161/115 kV new &

LIk e 5 Barren
St,Eroo‘ﬁ(‘gz Sh
5 ¥ ) / Falls
Surmmit AOrtanville Bl Hele
. ]
Big Pine - _Cornel
Stane King | ake aten A°-im Fa
L atert '. | Elk MUU”d ‘y- JWissota
S Ciil oy
* iy edor
ac = Eon T —
o) Clnlre

innesota
alley

Tremval
land Almo ¥
O
lingte
Broakings
Aurorafy 1 L Piiaboco d
Halladd o
Flandreay o= d Rochester y
Silver Lake ||
Earth illow Creek 1
. LaCrosse | ]
Wi b ¥
p ) i Cis lcoues
Hanlan f'lnud lables ta. !
2 ity 7 Harmony
[ 4 |
ant ‘i".':l.‘l-; agnatia LIk Brewster Lokefield  Loke Benc
cL.
Cherry Cl=F T4
Lawrancs W’ Laramarby
- neo 3
o Cleveland i Jng A Triboji ! L‘ .
fresil ,...yl Q !"Lrpnelz Rice
CRHEDI N T Y H
k Pomﬁ:r - .HQJ U [II
e [Grant € e p Tt Piarz
Hamday 2 Long  Fals
SiSta =, Frairie
Alexandria~"m
e "*7-‘5-‘. REgI(RIGO Optlon 9 . [
— 2 F
Gracevile | worris - ~= -Pleasant Valley-BIue Earth 161 kV new N e
L | is 2N
W,5t.Cloudy u
e Waldon Pty ] Wi = SRR . g
“Wakefielg .4, _J = T Barren
Faynesville 9 St.Crom Sh
ol o 5 / Falls
Surmmit A0rtanville \,Benson & Hole
] i
Big el Kerkhouen Pine _ FCarnel
Stane g;i i King | ke aten £Jdim Fa
awsen fllmar g g Elk Mound®
Iwnl] Watertown Eulnhy Granitg Swan .!- | ccr 'I ] Wissota
_I_ ave
K el Hutchinson[] Be " T —
0 McLead] Roc) R cli:nuqule

- "Q’;ﬁ:;t" banther Bmwn}g"&

! T e Tremval
i _‘ . o R ke \ fAlmo q
lingtor® - Falls
Broakings 2
Bursratd Pitaboceo d
Halladd o
Flandreay o= d Rochester y
Silver Lake ||
illow Creek !
Wlnnebnga LaCrosse .|
Caul
Hanlon  ¢Eaf lables o, Rutland N
° ey it Hgrmory
ant ?h‘-‘ agnalia rewster 'JgtkEﬂE'd Loke Moo enc
o - ams
Cherry CRI=Y AR
Lawrence Larar
[ o Triboji 3 el
Cleveland
A Flying Rice

fireil

2208577v4 24



Xcel Energy Services, Transmission Reliability and Assessment. RIGO 7-16-2008.

L | RN Y LD [

11 :
~— 3 Degglos »- 5. RIGO Option 10
R e -new 230 k¥ line from Morris to hons]
P.Iexundnd“‘-‘.‘.:'_..‘- ct, Paynesville o
o S Regis \ Bic
~ 00 KY D.C, b ] 7 Hush Fall
Gracavilla Granite City . City Y
X B Chisage o \
L biw Benton Co. Ca. .%Luwrence Creek
™ Elk B
w’hunkar St.Groit £ 8 Sh
=i L ) / i Falls
Summit fOrtanville Benson o LI K Hele
N ;
Big erkhoven K"L'E"" K Pina = _comel
Stane =Cecd N ke aten AJdim Fa
s ctert '. | Elk MUU”d ‘y- JWissota
atertoun ] S O e
» iy edor
ac = Eon T —
¥ Clnlre

innesota
alley

Tremval
Ian Almo ¥
lingte
Broakings
Aurorate 1 Piaboco d
Halladd >
Flundreauo url d Rochester ‘|
Silver Lake |
illow Creek LoCros=aiT
|
Hanlan f?nud oot Caulsa
© [ == (] Harmany
[ 4 |
ant W‘:‘;‘__\l.; agnalia Elk Brewster ‘Ij_ugceﬂeld .
cL.
Cherry Cl=F T4
Lawrancs W’ Lansingg
- neo 3
o Cleveland i N o Triboji ! .
Areil Tying Rice
L A UL A
5 Douglas ik
""-........ Grant C%] : Cg, Long IFittIIe FTiaorz .
b Wt Prairie  "9® RIGO Option 11 e
oy
“'m”““d"xag s -Jackson-Loon Lake 161 kV e
+ o, egis \ 4
o 40D kY EC. T _‘.‘_ ] T Fali
Grﬂceville AMorris ~ L ranite City Chisago City ‘d’\
~Waldon W-sstf--cc!l"nuu Benton Co. Ca. .‘%Luwrence Creek A
“Wakefielg " i\ - E\l,lf- T, @ Barron N
M= s, Bunkar St.Crol &)
ol o Payneswill F'rk S?}ro. ﬂ . otk B
Summit fOrtanville }, Benson i 2 H Hele
L] iy
Big Apelstiern erkhoven . Pine = _Comel
Stane "o5f a N9 | ake aten A9dim Fa
i Ltert oﬁq.b‘uwaon cranitd illmar Swan '._||_ o Elk Mound .'. ¥ Wissota
i Faanty R —
o Falls Hutehinson[y = ) R.Cedar |} —
e . MaLaad] Rach ok Cli:nunLrle
C{Minnesota B
Valley Panther ""“‘“fg”&l
dland i Lon Lo Trermval
| J o Chy Redwood Almn )
lington™ = A Falls
Brookings &
Bursratd Cascade Pitaboceo d
Hallardd Creek o
Flandraay = Tror Mple d Rochester ‘|
Leaf Silver Lake |
%Erl_tuha Augt ‘ PIEDSIEIIQ).' illaw Creek | nroees Ill
Hanlon f?nud lobles T Caulsa
=] .l. = ,EI?_EC " . o Haywardy Harmony "-I G
gt ‘i'.':?-:- agnalia rewsien Lakefield Loke MeNeiusT I adarme =1
Cherry CRRPATHY = Adams
Lawrence Jackson e Jlortt Lansing
- neo 3
o Cleveland i N o Triboji ! 1/ )
Areil Tying Lime, Rice

2208577v4 25



Xcel Energy Services, Transmission Reliability and Assessment. RIGO 7-16-2008.

L 0 UL PR e
L 'w, F (g =0

Douglas
e Co. Tttlel  Piarz -
~ e Se/pene,  Falk RIGO Option 12 tane
W ol e - i
P.Iexundnd“-“'_‘ St Pleasant Valley-Byron 161 KV Y.
EQIS
o 1400 KV DC.  Faiw e N i
Gracavilla = ~ RGranite City Chisago ity ‘d’\
o L L& Benton Co, Ca. .‘%Luwrence Creek A
‘ Ellc 5’_0_“ Barren
w’hunkar St.Groit £ 8 Sh
ol G i Falls
Surnmt Aortanville s H Hole
. ;
Big 21 Ping el
Stane roa] King | ake aten A°-im Fa
W otort '. | Elk MUU”d ‘y- JWissota
grertown S —— Cis — Cocar |X
* iy edor
ac = Eon T —
o) Clnlre

innesota
alley

Ian folma remval
lingte
Broakings
Aurorafy 1 Piiaboco d
Halladd o
Flandreay o= . Rochester y
Sll\.-'er Lake ||
illow Creek LaCrosse [T
|
Hanlan f?nud oot Caulsa
3 ST A Harmony
a(ymr= =“Elk Hrawst ¥e
ant Ve =S agnalia TEWSIEF| oLefield enc
0 .1. -...:-- g Lakefie o
Cherry Cl=F T4
Lawrancs & Laramarby
o [cleveland N o Triboji Hinco
Aresl Flying Rice
CRED LN Y
L SN SURAE
e Jorant C o r TRy Frarz .
~ sagi(a - pkene Fais RIGO Option 13 tane
ake
A'mnd“d“‘taa st. . -Pleasant Valley-RPU 161 kV ¥
+400 KV D.C. AT Regiq N ¢
. - — s -...'h. O . . mre Fali
Gracavilla Marris - bGranite City Chisago City ‘d’\
L L 3
o Waldon W.SStt.CC!IoDuu Benton Co. Ca. -'EZO.Luwrence Cresk N
“wakefield ~ Elke o Barron
Paynesville " F?é SP&I’ w"gunkar St[—‘gﬁ:“{ £ A
ol .. 5 / . ey q
Surmmit A0rtanville \,Benson C & Hole
] i
Big Aprlston Kerkhoven Pi FCarnel
't King e B Jim F.
Stane "o5f g Lakg aten .
W watert ogftren Granits fimar Swdn " = cr. Elk_Mound g5 KWiseota
o Falls Hutehinson[y = (=0Ve R.Cedar |} ——
>0 d Malead] Roc) R cli:nU”Lrle
e Banther Bmwn}g"&
| ; p o Tremval
.Iun J N é"t'; Redwl_gud Almn 3
lmgtoBroakmgs g = A Falls
Bursratd Pitaboceo d
Halladd o
Flandreay o= d Rochester y
Silver Lake ||
. A = 3 illow Creek |
Winnebage YEQrth BOSH LaCrosse .|
> " Ci !
Hanlon f?nud lobles Ta. Rutland ¥ i
=] =0 ¢ Fow Harmony y
LI} [ 1.5 - )
ant ?‘:‘;‘__\l.:. agnalia Ell Hrewster ‘IJ_u{ceﬂeId Loke MoliTtomis — Genc
Cherry Cki=) Ll ct. Adams
Lawrence = 0 Morth o >
Winco Caunty Lansing]
o Cleveland N o Triboji 1/ 4
Areil Flying Lime, Rice

2208577v4 26



Xcel Energy Services, Transmission Reliability and Assessment. RIGO 7-16-2008.

L T AU N EG R
e » a - —

Douglas
—— & | 4 Piarz
SWStu
P.Iexundnd"*-‘!.‘:_..‘- R Milloca 0 Rork Crask i
EgIS g
cracariy « 1400 kv D.C. RIGO Optlon 58 N £
O s .}_ “.Owatonna-Austin Corner 161 kv RN
- P
ol b Falls
Summit AOrtanville uer H Hole
Big Hine FCaornel
Stane King Lake uton Bl Jim Fa
oW watert " Elk Muund .'- W\ssotc
) ST Gl ey
* iy edor
[-Ted = —-..-..-
acl n
innesota i 3 Claire
Yallay
Tremval
Ian Almo ¥
lingte
Broakings
Buroraty s 1 Fitaboco d
Hallard o
Flandreay o= d Rochester ‘|
Silver Lake
|
Earth illow Creek 1
Winnebaga ¥ LaCrosse .|
Hanlan f?nud obles T G Bt
B i == - Harrmomny
[ 4 |
ant ‘i".':l.‘l-; agnatia LIk Brewster Lokefield  Loke Benc
cL.
Cherry Cl=F T4
Lawrancs W’ Larermi
o [cleveland o1y, Triboji nee 1/ .
Areil Tying Lime, Rice
CRHEDI N T Y H
k Pomﬁ:r Douglas .H“J w [II
T ot el C3 Siong  BHEN Pier2
Swgi(o o Prairie "%
Alexundrld‘“{*& RSt" MI”ECD o Park Creak “..
EQis = g
Craoai Vo 400 KV DC. TS *:-__.._ 5% RIGO Option 89 ol
) L MO \ Wt oS -Pleasant Valley-Blue Earth 161 kV XN
cpWaldan <
“f;ﬁeclw Blue Earth-Loon Lake 161 kV
| Faynesville F'rkS ple Sh
o = ; s . .
Surmmit fOrtanville 4, Benson Montlcell ver H Hole
Big T Apelstiern Kerkhowven ™ Dicknsn Pine drarnel
Stane "o5f T King | ape wheaten AJJim Fa
f Bi
IWHD Watertown os%waon Granitg Minat=t? S»\:gn | Cr. Elle_imume ‘yI ] Wissota
o Falla Hutehinson[y = (=0Ve R-Cedar |% ——
s} : i Mc:Lecld ac b Cli:nuqule
nnesocta
- Valley Panther 5""“‘"}3"&
“land (i yen Lo Trermval
| J o Chy Redwood Almn )
'I'|ngtoB o g = A Falls
reakings
Bursratd Cascade Pitaboceo d
Hallardd Creek o
Flandreay o= d Rochester ‘|
Silver Lake
|
Earth illow Creek 1
Wlnnebnga ‘ PIEDSU” e .|
Caul
Hanlon f?nud lobles Ta. Rutlund " d | ¥ i
o > s ayward ¥ Harmaony ;
LI} 1.5 - |
at ?,:.gt:. Sgnana Elk Hrewster ‘Ij_giceﬂeld LnkE mﬁya.lusm — Genc
Cherry CRPPA™EY : ame
Lg{tr)}l'ence = o c'.u'.'mvth N -
P Winco AUty Lansingl]
o Cleveland i N o Triboji 1/ )
Areil Tying Lime, Rice

2208577v4 27



Xcel Energy Services, Transmission Reliability and Assessment. RIGO 7-16-2008.

L CRELI UNE Y L D NS |
L > a - =

Douglas
—— & | 4 Piarz
SWSto -
. A'ex“”“"d"*-a; REgI(RIGO Option 5b9 ¥
- LG, ol L
Cracavill 20RO T 0 -Owatonna-Austin Corner 161 kV Fal
2 -Pleasant Valley-Blue Earth 161 kV EAAN
07
StCrom‘gz Sh
ol 5 3 / ) Falls nple
Surnmit AUrtanville iver H Hole
. ]
Big Pine - _Cornel
Stane King Lake Bl Jim Fa
Iwnl] Watert " | Elk Muund ‘v- JWissota
S ] S O e
* iy edor
ac B Faou -...'"-..
innesota 3 Clnlre
Yallay
e Franklin
Tremval
land Almo ¥
O
lingte
Broakings
Aurpraty L Piaboco d
Wil thk! 2
Hallard fmar 5
Flandreay o= , d Rochester y
Silver Lake ||
illow Creek !
Winnebage Y LaCrosse .|
Hanlan f?nud obles T =7 Bt
2 ity 7 Harmony
[ 4 |
ant ‘i".':l.‘l-; agnatia LIk Brewster Lokefield  Loke Benc
cL.
Cherry Cl=F T4
Lawrancs & Laramarby
a [cleveland o1y, Triboji Winco 0 .
fresil ,...ymg. !"Lrpnelz Rice
CRHEDI N T Y H
k Pomﬁ:r - .HQJ U [II
e [Pt G Co. Froma TERL Fiar= .
it Prairie Option 5b12 e
Sy =
“'m”““d"xag rebs  -Owatonna-Austin Corner 161 KV fesheo \\ Y.
+ [ &
Gracevile ™ |orrie ™ ot =0 TR ] O -Pleasant Valley-Byron 161 kV '\ o
Orrig [
o . = Waldon W.St.CIou Benton Co. ca. -‘EZO.Luwrence Creek ® N
SLICIDu ‘ Elke
Swakefield L = iz O, Barron
Faynesville 9 F?é Sr&r w”g“'"k” St.Crom Sh
ol o 5 / ‘ e, . Falls
Surmmit A0rtanville \,Benson C & Hole
] i
Big Aprlston erkhoven i Pine _ FCarne|
Stane "o5f King | ke aten £Jdim Fa
MW watert o Granitg fimar Gl " = cr. Elk Mound g Y Wissota
O atertown by i [
K el Hutchinson[] Be — " T —
0 McLead] Roc) R cli:nuqule

e Banther Bmwn}g"&

! T e Tremval
dlang _‘ 3 &y Redwdhd \ fAlmo q
lington™ 0 Falls
Broakings D A
Aur;ml " Cascade Pilaboco d
aka Creek &
Flandreay o= oon , d Rochester y
Laki Muple f . |
Leaf Silver Lake |
Winneboga l‘i{fc:l th Plengugy © [Mllow Creek | gorosse [
> " C I
Hanlon f?nud lobles Ta. Rutland ¥ i
R 7] [ 1.4 A e A1 Foi Haywa rd Y Harmony 0
ant ‘i'.':?-:- agnalia rewstenf |jakefield Lake McNalIusN P =
Cherry Cki=) ST ct. Adams
Lawrence = 0 Morth o >
P Winco Gaunty Lansingl]
o Cleveland N o Triboji 1/ 4
Arail Flying Kime, Rice

2208577v4 28



Xcel Energy Services, Transmission Reliability and Assessment. RIGO 7-16-2008.

L 0 UL PR e
L 'w, F (g =0

Douglas
e Co. Dttley Piarz
. et proffR,  Falle RIGO 1213
Alexundnd‘*‘t*- REE.S -Pleasant Valley-RPU 161 kV e
+ A g
S, o T W G, S .~Pleasant Valley-Byron 161 kv el
® 51-‘ B Byron-Maple Leaf-West Side 161 kV ®N
Lin g,
StFCﬁom‘gz Sh
ol - - g q e
< Surmmit \ AOrtanville Bl Hele
Big Pine = _Comel
i King Lake il lim Fa
o~ otert '. | Elk Mound ‘y- JWissota
0" Watertour el — ol ]
d 6 R.Cedar l
ac = Eon T —
innesota a Clnlre
Yallay
Tremval
Ian Almo ¥
lingte
Broakings
Aur;ml " Cascade Piaboco d
Flundreauo ol . Rochester y
T hiapre f |
Leuf Silver Lake |
a1 ‘ illow Creek | o~ oo 0 i
|
Hanlan f?nud oot Caulsa
o —0C . Harmony
[ 4 |
ant W‘:‘;‘__\l.; agnalia Elk Brewster ‘Ij_ugceﬂeld .
cL.
Cherry Ck=YA*HH
Lowrenca W’ Lansing1]
o Triboji inee { 1
o |Cleveland Flygngg 1bop Lirne Rice

fireil

2208577v4 29



